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Summary
Maternal health And Maternal Morbidity in Ireland (MAMMI) study: findings from 

the Urinary incontinence (Ul) Strand of a multi-phase cohort study and a 

systematic review and meta-analysis of Ul

Background: Little is known about the postpartunn health or morbidities experienced by 

prmiparous women in Ireland, Urinary incontinence (Ul) is a condition that affects as 

many as one on three women in the postpartum period, but its prevalence and 

associated risk factors are unknown in an Irish setting.

Design: A multi-phase prospective cohort study.

Aim: To identify the existence, extent and prevalence of Ul in primiparous women before 

ar^d during pregnancy and up to 12 months postpartum.

Setting: One of the three MAMMI study site maternity hospitals in Ireland.

Sample: A sample of 860 of the total of 2600 primiparous women being recruited in early 

pregnancy.

Methods: Following ethical approval, a multi-strand, multi-centre cohort study was used 

to investigate prevalence and risk factors for a range of morbidities in 2600 primiparous 

women. Eligible women were aged 18 years and over and able to read and understand 

English. A comprehensive survey was designed, tested for validity and reliability, and 

self-administered antenatally, and at 3, 6, 9 and 12 months postpartum. Additional data 

were collected from hospital records of consenting participants. The development of the 

main study and analyses of data on Ul up to six months postpartum from women 

recruited from the study started on 31 January 2012 and birthing before 1 October 2013 

form the basis of this thesis, funded by the Health Research Board (HPF2011/18). Risk 

factors for Ul, the main outcome measure, were assessed at each time point using 

univariate and multivariable logistic regression. This thesis also contains a systematic 

review and meta-analysis of the prevalence of Ul in primiparous women during 

pregnancy and up to 12 months postpartum.

Results: Data from 860 women who completed the antenatal survey and from 582 

women who completed all three surveys (antenatal, 3 and 6 months) were analysed. 

Prevalence of any Ul pre-pregnancy was 34.8% but was 7.2% when the more restrictive 

definition of leaking urine at least once per month was used. Using the latter definition, 

prevalence was 17.7% in pregnancy, 31.5% in the first three and 20.9% between three 

and six months postpartum. Ul before pregnancy was significantly associated with 

childhood enuresis (adjusted OR 2.9, 95% Cl 1.5-5.6, p=0.001) and having a BMI of
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>30kg/m^ (adjusted OR 4.2, 95% Cl 1.9-9.4, p=<0.05) when compared to women with a 

BMI of 18.5-24.99kg/m^. Women aged >35 years (adjusted OR 2.8, 95% Cl 1.4-5.9, 

p=0.005) compared with women aged 25-29 years and women with a BMI of 25- 

29.99kg/m^ (adjusted OR 2.0, 95% Cl 1.2-3.5, p=0.01) compared to women with a BMI 

of 18.5-24.99kg/m^ were more likely to report new onset Ul during pregnancy.

Compared with women aged 25-29 years, women aged 30-34 years (adjusted OR 1.9, 

95% Cl 1.0-3.5, p=0.04) were more likely to report Ul in the first three months 

postpartum. Three to six months postpartum women with a BMI <18.5kg/m^ (adjusted 

OR 2.7, 95% Cl 1.0-7.3, p=0.05) or BMI >30kg/m2 (adjusted OR 2.7, 95% Cl 1.2-6.2, 

p=0.02) had an increased risk of reporting Ul compared to women with a BMI of 18.5- 

24.99kg/m^. Compared with women who were continent during pregnancy, women 

reporting Ul were at increased risk of reporting Ul during both postpartum time periods 

(adjusted OR 2.8, 95% Cl 1.4-5.6, p=0.003 in the first three, and adjusted OR 2.9, 95% 

Cl 1.5-5.8, p=0.002 between three and six months).

Compared with women who birthed spontaneously without epidural anaesthesia, women 

who had an in-labour caesarean section were less likely to report Ul (adjusted OR 0.3, 

95% Cl 0.1-0.9, p=0.03), and women who had an operative vaginal birth, assisted with 

vacuum/kiwi (adjusted OR 2.1, 95% Cl 1.0-4.3, p=0.05) or with forceps/combined 

instruments (adjusted OR 2.8, 95% Cl 1.1-6.8, p=0.03) were more likely to report Ul in 

the first three months, but not between three and six months, postpartum.

Synthesis of data from 78 papers on Ul showed wide variation in prevalence ranging 

from 6.5% to 62% during pregnancy and from 5.2% to 48.6% at 12 months postpartum. 

Moderate to high levels of heterogeneity were evident in 100 of the 108 meta-analyses 

despite stratifying prevalence data in four ways. No heterogeneity was observed when 

the MAMMI study Ul data were pooled with pregnancy data from one methodologically 

similar study.

Conclusion: Considerable proportions of women reported Ul during all time periods. Ul 

is common, but it is not normal and is preventable and treatable. Women who are 

obese/very obese or leak urine less than once a month pre-pregnancy are at increased 

risk of reporting Ul during pregnancy. Women are at increased risk of reporting 

postpartum Ul if they reported Ul during pregnancy. Routine antenatal care offers 

several opportunities for promoting continence in all women but particularly in those with 

identifiable risk factors. If enquiry about Ul, and advice on effective preventative and 

curative treatments, became routine, it is possible that some of these women could 

become or stay continent.
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4.6.8 Univariate analyses of factors associated ŵ ith de novo urinary incontinence in pregnancy.. .. 193
4.6.9 Multivariable analysis assessing risk factors for de novo urinary incontinence in pregnancy.. 194
4.6.10 Urinary leakage and incontinence in the first three months postpartum...................................196
4.6.11 Summary to part one..................................................................................................................... 197

4.7 Part tw/o - urinary incontinence before and during pregnancy and up to six months postpartum . .. 199
4.7.1 Data extraction from the site hospital's pregnancy and birth records......................................... 199
4.7.2 Mode of b irth ....................................................................................................................................200
4.7.3 Mode of birth and type of healthcare............................................................................................. 202
4.7.4 Prevalence and type of urinary leakage and incontinence up to six months postpartum 
according to mode of birth........................................................................................................................ 204
4.7.5 Urinary leakage and urinary incontinence up to six months postpartum in women who were 
continent before pregnancy...................................................................................................................... 210
4.7.6 Urinary incontinence by mode of birth in women with, and without, pre-pregnancy urinary 
incontinence and women without pre-pregnancy urinary leakage........................................................216

4.7.6.1 Prevalence in women who had a spontaneous vaginal birth without epidural 
anaesthesia......................................................................................................................................... 216
4.7.6.2 Prevalence in women who had a spontaneous vaginal birth with epidural anaesthesia .216
4.7.6.3 Prevalence in women who had an operative vaginal birth assisted with vacuum/kiwi ....217
4.7.6.4 Prevalence in women who had an operative vaginal birth assisted with forceps/combined 
instruments...........................................................................................................................................217
4.7.6.5 Prevalence in women who birthed by caesarean section b irth ..........................................218

4 7.7 Mode of birth as a risk factor for urinary incontinence in women without pre-pregnancy urinary 
leakage....................................................................................................................................................... 221

4.7.7.1 In the first three months postpartum.....................................................................................221
4.7.7.2 Between three and six months postpartum............................................................................222

4.7.8 Urinary incontinence by mode of birth up to six months postpartum in women without urinary 
incontinence before pregnancy................................................................................................................223
4.7.9 Urinary catheterisation, perineal trauma and infant birth weight as risk factors for urinary 
incontinence...............................................................................................................................................226

4.7.9.1 Spontaneous vaginal b irth ..................................................................................................... 226
4 7.9 2 Operative vaginal birth.........................................................................................................226

4.7.10 Age and body mass index as risk factors for urinary incontinence in the first three months 
postpartum................................................................................................................................................. 231
4.7.11 Multivariable analyses assessing risk factors for urinary incontinence in the first three and 
between three and six months postpartum............................................................................................. 233

4.7.11.1 A ge ........................................................................................................................................ 233
4.7.11.2 BM I.........................................................................................................................................233
4.7.11.3 Urinary incontinence during pregnancy..............................................................................233
4.7.11.4 Infant birth w eight.................................................................................................................234
4.7.11.5 Mode of birth..........................................................................................................................234

4 7 12 Summary to part tw o ...................................................................................................................237

5. Discussion of findings from the Ul strand within the context of the systematic review
and meta-analysis.......................................................................................................................... 239

5 1 Introduction............................................................................................................................................239
5.2 Objective (i): To identify the existence, extent and prevalence of Ul up to 6 months postpartum for
women having their first baby........................................................................................................................ 239

5.2.1 The existence, extent and prevalence of urinary leakage and urinary incontinence before 
pregnancy.................................................................................................................................................. 240
5.2.2 Prevalence of female urinary incontinence unrelated to pregnancy........................................... 240
5 2.3 Type of urinary incontinence....................................................................................................... 242
5 2.4 The basis and categorisation of urinary leakage....................................................................... 243



5.3 Factors associated with urinary incontinence before pregnancy........................................................ 245
5.4 Factors not associated with urinary incontinence before pregnancy..................................................246
5.5 Factors not tested for association with urinary incontinence before pregnancy in multivariable 
analysis........................................................................................................................................................... 247
5.6 Urinary incontinence in pregnancy and up to six months postpartum.............................................. 249
5.7 Comparative overview............................................................................................................................251
5.8 Prevalence of urinary incontinence in the second trimester of pregnancy......................................... 253
5.9 Prevalence of urinary incontinence in the postpartum period..............................................................254

5.9.1 Urinary incontinence in the first three months postpartum...........................................................254
5.9.2 SUI in the first three months postpartum....................................................................................... 255
5.9.3 UUI in the first three months postpartum...................................................................................... 255

5.10 Urinary incontinence between three and six months postpartum..................................................... 256
5.10.1 SUI between three and six months postpartum..........................................................................256
5.10.2 UUI between three and six months postpartum..........................................................................256

5.11 Combining and comparing the maternal health and the MAMMI studies' data.............................. 257
5.11.1 Ul in the second trimester of pregnancy.................................................................................... 257
5.11.2 Stress urinary incontinence in the second trimester of pregnancy............................................258
5.11.3 Urge urinary incontinence in the second trimester of pregnancy..............................................259
5.11.4 Mixed urinary incontinence...........................................................................................................259

5.12 Exploring heterogeneity in methodologically similar studies..............................................................259
5.12.1 Age groups and BMI categories................................................................................................... 260
5.12.2 Difference in prevalence of pre-pregnancy Ul by age groups................................................. 262
5.12.3 Difference in prevalence of pre-pregnancy Ul by BMI category................................................ 263

5.13 Urinary incontinence in the first three months postpartum...............................................................264
5.13.1 Prevalence of urinary incontinence in the first three months postpartum.................................264
5.13.2 Stress urinary incontinence in the first three months postpartum..............................................265
5.13.3 Urge urinary incontinence in the first three months postpartum.............................................. 265
5.13.4 Mixed urinary incontinence in the first three months postpartum..............................................265

5.14 Prevalence of urinary incontinence between three and six months postpartum............................. 266
5.14.1 Urinary incontinence between three and six months postpartum..............................................266
5.14.2 Stress urinary incontinence between three and six months postpartum................................ 267
5.14.3 Urge uhnary incontinence between three and six months postpartum................................... 267
5.14.4 Mixed urinary incontinence between three and six months postpartum................................. 267
5.14.5 Summary to comparison..............................................................................................................268

5.15 Objective (ii): To identify factors associated with urinary incontinence...........................................269
5.15.1 Ul - spontaneous vaginal birth compared with operative vaginal b irth ................................... 269
5.15.2 SUI - spontaneous vaginal birth compared with operative vaginal birth................................. 270
5.15.3 UUI - spontaneous vaginal birth compared with operative vaginal birth..................................271
5.15.4 Ul - spontaneous vaginal birth compared with caesarean section..........................................272
5.15.5 SUI - spontaneous birth compared with caesarean section.......................................................273
5.15.6 UUI - spontaneous birth compared with caesarean section.......................................................274
5.15.7 Ul - instrumental vaginal birth compared with caesarean section...........................................275
5.15.8 SUI - instrumental vaginal birth compared with caesarean section......................................... 276
5.15.9 UUI - instrumental vaginal birth compared with caesarean section......................................... 277
5.15.10 Age as a risk factor for urinary incontinence.............................................................................278
5.15.11 SUI and age s35 years compared with <35 years................................................................... 279
5.15.12 Ul and BMI <25kg/m2 compared with >25kg/m^.....................................................................279
5.15.13 SUI and BMI categories.............................................................................................................. 279
5.15.14 UUI and BMI categories.............................................................................................................. 279
5.15.16 Ul and infant birth weight <4kg compared with >4kg.............................................................. 280
5.15.17 SUI and infant birth weight..........................................................................................................280
5.15.18 UUI and infant birth weight..........................................................................................................280

5.16 Risk factors assessed in the MAMMI study not included in the systematic review....................... 281
5.16.1 Perineal trauma.............................................................................................................................281
5.16.2 Spontaneous vaginal birth with, versus without, epidural anaesthesia.................................. 281
5.16.3 Urinary cathetehsation in labour.................................................................................................282
5.16.4 Instrumental birth assisted with vacuum/kiwi and forceps/combined instruments............... 283

5.17 Objective (iii); to identify factors amenable to trialling in future studies..........................................285

xiv



5.17.1 Factors amenable to intervention during the antenatal period......................................................286
5.17.2 Factors amenable to modification during the intrapartum period.................................................287
5.17.3 Factors amenable to modification during the postpartum period................................................. 287

5 18 Lim itations......................................................................................................................................................288
5.18.1 Survey design lim itations.....................................................................................................................288

5.18.1.1 Survey one - the antenatal su rvey........................................................................................... 288
5.18.1.2 Survey tv\/o - three months postpartum................................................................................... 288
5.18.1.3 Survey three - six months postpartum .....................................................................................289

5.18.2 Methodological lim itations.................................................................................................................. 289
5.18.2.1 Potential b iases .......................................................................................................................... 289

5.18.3 Data analysis lim itations......................................................................................................................289
5.18.4 Strengths of the MAMMI s tudy.......................................................................................................... 290

5.19 Sum m ary........................................................................................................................................................ 290

6. C o n c lu s io n  a n d  re c o m m e n d a tio n s ........................................................................................................ 291
6.1 Chapter one - conclusion and recommendation.......................................................................................291

6.1.1 Recommendation 1 .1 .............................................................................................................................292
6.2 Chapter two - conclusion and recommendation........................................................................................293

6.2.1 Recommendation 2 .1 .............................................................................................................................294
6.3 Chapter three - conclusion and recommendations..................................................................................294

6 3 1 Recommendation 3 .1 .............................................................................................................................295
6.3.2 Recommendation 3 .2 .............................................................................................................................295

6.4 Chapters four and five -  conclusion and recommendations..................................................................295
6.4.1 Recommendations arising from the findings of the MAMMI study Ul s trand ............................. 296
6.4.2 Recommendation 5 .1 .............................................................................................................................296
6.4.3 Recommendation 5 2 .............................................................................................................................. 297
6.4.4 Recommendation 5 3 .............................................................................................................................. 297
6.4.5 Recommendation 5 .4 ............................................................................................................................ 298
6 4 6 Recommendation 5 .5 ............................................................................................................................ 298

6.5 Conclusion and recommendations from the overall s tu d y ..................................................................... 299
6.5.1 Recommendation 6 .1 .............................................................................................................................299
6.5.2 Recommendation 6 .2 ............................................................................................................................ 300
6 5.3 Recommendation 6 .3 .............................................................................................................................. 300
6.5.4 Recommendation 6 4 .............................................................................................................................. 301
6.5.5 Recommendation 6 5 .............................................................................................................................. 301
6 5 6 Recommendation 6 6 .............................................................................................................................. 302

6.6 Potential contribution of maternity policy in Ireland..................................................................................302
6.7 On-going development of the MAMMI study............................................................................................. 304
6.7 Conclusion to thesis and future research p lans....................................................................................... 306

6.7.1 Post-doctoral objective ( i) ....................................................................................................................... 306
6.7.2 Post-doctoral objective ( ii) :.....................................................................................................................306
6.7.3 Post-doctoral objective ( iii) ;....................................................................................................................306

References included in the system atic  rev iew ................................................................................................. 307
R e fe rences.................................................................................................................................................................314

XV



List of figures

Chapter 1

Figure 1-1 Pathway of care within the maternity services in Ireland............................................................................... 5

Chapter 2

Figure 2-1 The MAMMI study (2011)...............................................................................................................................22
Figure 2-2 The MAMMI study Ul strand.......................................................................................................................... 23

Chapter 3

Figure 3-1 Screening process...........................................................................................................................................87
Figure 3-2 Included studies...............................................................................................................................................89
Figure 3-3 Prevalence and range of Ul during pregnancy and up to 12 months postpartum.................................... 90
Figure 3-4 Prevalence and range of Ul according to the ICS 2002 or similar definition............................................. 91
Figure 3-5 Comparison of prevalence of Ul in pregnancy and up to 12 months postpartum......................................92
Figure 3-6 Forest plot of comparison: Ul - SVD compared with IVD........................................................................  121
Figure 3-7 Forest plot of comparison: SUI - SVD compared with IVD......................................................................  123
Figure 3-8 Forest plot of comparison: UUI - SVD compared with IVD......................................................................  124
Figure 3-9 Forest plot of comparison: Ul - SVD compared with C S .........................................................................  126
Figure 3-10 Forest plot of comparison; SUI - SVD compared with CS.................................................................... 128
Figure 3-11 Forest plot of comparison: UUI - SVD compared with CS.................................................................... 130
Figure 3-12 Forest plot of comparison: Ul - IVD compared with CS.........................................................................  132
Figure 3-13 Forest plot of comparison: SUI - IVD compared with C S ....................................................................... 134
Figure 3-14 Forest plot of comparison: UUI - IVD compared with CS....................................................................... 135
Figure 3-15 Forest plot comparison of Ul: age <35 years compared with >35 years................................................136
Figure 3-16 Forest plot comparison: age <35 years compared with >35 years......................................................... 137
Figure 3-17 Forest plot of comparison: Ul - BMI <25kg/m2 compared with >25kg/m^...............................................139
Figure 3-18 Forest plot of comparison: SUI - BMI <25kg/m^ compared with >25kg/m^.............................................140
Figure 3-19 Forest plot of comparison: Ul - Infant birth weight <4kg compared with >4kg....................................... 141

Chapter 4

Figure 4-1 Flow chart of retention rates for the 860 women included in this thesis...................................................163
Figure 4-2 Nationality of participants.............................................................................................................................. 164
Figure 4-3 Nationality of the MAMMI study participants and of women attending the site hospital in 2012........... 165
Figure 4-4 Region of b irth ............................................................................................................................................... 165
Figure 4-5 Retention of participants whose data are being analysed for this thesis.................................................. 199

Chapter 5

Figure 5-1 Comparison of MAMMI study data with systematic review data ...............................................................252
Figure 5-2 Comparison of MAMMI study data on urinary leakage with findings from systematic review da ta  252
Figure 5-3 Comparison of MAMMI study data on urinary incontinence with findings from systematic review....... 253
Figure 5-4 Comparison of prevalence of urinary incontinence for each time period..................................................257
Figure 5-5 Maternal health and MAMMI study data for the second trimester of pregnancy.....................................258
Figure 5-6 Ul in the first three months postpartum in the maternal health and MAMMI studies.............................. 264
Figure 5-7 Ul between three and six months postpartum in the maternal health and MAMMI studies................... 266
Figure 5-8 Ul during pregnancy and up to six months postpartum: SVD compared with IV D ................................. 269
Figure 5-9 SUI during pregnancy and up to six months postpartum: SVD compared with IVD............................... 270
Figure 5-10 UUI >3, <6 months postpartum: SVD compared with IV D ...................................................................... 271
Figure 5-11 Ul during pregnancy and up to six months postpartum: SVD compared with C S .................................272
Figure 5-12 SUI during pregnancy and up to six months postpartum: SVD compared with CS.............................. 273

xvi



Figure 5-13 UUI during pregnancy and up to six months postpartum: SVD compared with CS.............................274
Figure 5-14 Ul during pregnancy and up to six months postpartum: IVD compared with CS................................. 275
Figure 5-15 SUI during pregnancy and up to six months postpartum: IVD compared with C S .............................. 276
Figure 5-16 UUI between three and six months postpartum: IVD compared with CS............................................. 277
Figure 5-17 Ul during pregnancy and up to six months postpartum: age <35 years compared with S35 years... 278 
Figure 5-18 Ul during pregnancy and up to six months postpartum: BMI <25kg/m^ compared with >25kg/m2. .. 279 
Figure 5-19 Ul during pregnancy and up to six months postpartum: infant birth weight <4kg compared with 
>4kg................................................................................................................................................................................. 280

Chapter 6

Figure 6-1 The development of the MAMMI study and strands 2011-2014.............................................................. 305

xvii



List of tables

C hapte r 1

Table 1-1 Product costs associated with Continence Care in Ireland........................................................................... 9
Table 1-2 Maternities and births in Ireland 1984-1993.................................................................................................  11
Table 1-3 Maternities and births in Ireland 1999-2012.................................................................................................  12

C hap te r 2

Table 2-1 Summary of quality assurance and quality control activities.......................................................................40
Table 2-2 Validated scales used in the maternal health study, Melbourne, Australia................................................ 42
Table 2-3 Modifications to the maternal health study surveys for use in Ireland: 1 ................................................ 43
Table 2-4 Modifications to the maternal health study surveys for use in Ireland: 2 ................................................ 44
Table 2-5 Modifications to the maternal health study surveys for use in Ireland: 3 ................................................ 45
Table 2-6 General modifications to the antenatal survey..............................................................................................46
Table 2-7 Specific modifications to the antenatal survey..............................................................................................47
Table 2-8 Specific modifications to the antenatal survey continued............................................................................ 48
Table 2-9 Modifications to survey two - three months postpartum...............................................................................49
Table 2-10 Modifications to survey two - three months postpartum continued.............................................50
Table 2-11 Modifications to survey two - three months postpartum continued.............................................51
Table 2-12 Modifications to survey two - three months postpartum continued.............................................52
Table 2-13 Modifications to survey three - six months postpartum.....................................  53
Table 2-14 Modifications to survey four - nine months postpartum..............................................................................54
Table 2-15 Modifications to survey four - nine months postpartum continued........................................................... 55
Table 2-16 Modifications to survey five - twelve months postpartum......................................................................56
Table 2-17 Modifications to survey five - twelve months postpartum continued......................................................57
Table 2-18 Modifications to survey five - twelve months postpartum continued......................................................58
Table 2-19 Modifications to survey five - twelve months postpartum continued......................................................59
Table 2-20 Definitions and interpretations of CVI scores..............................................................................................63
Table 2-21 Variables assessed in reliability tests...........................................................................................................64

C hapte r 3

Table 3-1 Search string..................................................................................................................................................... 74
Table 3-2 Search string by bibliographic database........................................................................................................75
Table 3-3 Assessment of quality in other systematic reviews of prevalence...............................................................77
Table 3-4 Modified Newcastle Ottawa Scale.................................................................................................................. 80
Table 3-5 Calculation of chi-square (X^), p-value and I square (1^)..............................................................................85
Table 3-6 Characteristics of papers available for data extraction.................................................................................88
Table 3-7 Studies reporting prevalence o f Ul in pregnancy................................................................................... 93
Table 3-8 Ul in pregnancy - all studies............................................................................................................................ 93
Table 3-9 Ul in pregnancy - ICS 2002 or similar definition............................................................................................93
Table 3-10 Ul in pregnancy - ICS 2002 or similar definition and pre-pregnancy continence status......................... 93
Table 3-11 Ul in pregnancy in OECD countries - ICS 2002 or similar definition and pre-pregnancy continence
status.................................................................................................................................................................................. 93
Table 3-12 Studies reporting Ul in the firs t trim este r............................................................................................... 94
Table 3-13 Ul in the first trimester - all studies............................................................................................................... 94
Table 3-14 Ul in the first trimester - ICS 2002 or similar definition...............................................................................94
Table 3-15 Ul in the first trimester of pregnancy - ICS 2002 or a similar definition and pre-pregnancy
continence status............................................................................................................................................................... 94
Table 3-16 Ul in the first trimester in OECD countries - ICS 2002 or a similar definition and pre-pregnancy
continence status............................................................................................................................................................... 94
Table 3-17 Studies reporting Ul in the second tr im este r.........................................................................................95
Table 3-18 Ul in second trimester - all studies................................................................................................................95

xviii



Table 3-19 Ul in second trimester - ICS 2002 or a similar definition........................................................................... 95
Table 3-20 Ul in second trimester - ICS 2002 or a similar definition and pre-pregnancy continence status..............95
Table 3-21 Ul in second trimester in OECD countries - ICS 2002 or a similar definition and pre-pregnancy
continence status..............................................................................................................................................................95
Table 3-22 Studies reporting Ul in the third trim ester............................................................................................. 96
Table 3-23 Ul in third trimester - all studies....................................................................................................................96
Table 3-24 Ul in third trimester - ICS 2002 or a similar definition................................................................................ 96
Table 3-25 Ul in third trimester - ICS 2002 or a similar definition and pre-pregnancy continence status................. 96
Table 3-26 Ul in third trimester in OECD countries - ICS 2002 or a similar definition and pre-pregnancy
continence status..............................................................................................................................................................96
Table 3-27 Studies reporting Ul up to one month postpartum .............................................................................. 97
Table 3-28 Ul up to 1 month postpartum - all studies...................................................................................................97
Table 3-29 UI up to 1 month postpartum - ICS 2002 or similar definition.................................................................. 97
Table 3-30 UI up to 1 month postpartum - ICS 2002 or similar definition and pre-pregnancy continence status .. . 97
Table 3-31 Ul up to 1 month postpartum in OECD countries - ICS 2002 or similar definition and pre
pregnancy continence status.......................................................................................................................................... 97
Table 3-32 Studies reporting Ul >1 and <3 postpartum ........................................................................................... 98
Table 3-33 Ul >1 and <3 months postpartum - all studies........................................................................................... 98
Table 3-34 Ul s i and <3 months postpartum - ICS 2002 definition...........................................................................98
Table 3-35 Ul s i and <3 months postpartum - ICS 2002 definition and pre-pregnancy continence status 98
Table 3-36 Ul >1 and <3 months postpartum in OECD countries - ICS 2002 definition and pre-pregnancy
continence status..............................................................................................................................................................98
Table 3-37 Studies reporting Ul >3, <6 months postpartum ..................................................................................99
Table 3-38 Ul S3 and <6 months postpartum - all studies...........................................................................................99
Table 3-39 Ul s3 and <6 months postpartum - ICS 2002 or similar definition...........................................................99
Table 3-40 Ul S3 and <6 months postpartum - ICS 2002 or similar definition and pre-pregnancy continence
status................................................................................................................................................................................. 99
Table 3-41 Ul S3 and <6 months postpartum in OECD countries - ICS 2002 or similar definition and pre
pregnancy continence status.......................................................................................................................................... 99
Table 3-42 Studies reporting Ul >6, <12 months postpartum ...............................................................................100
Table 3-43 Ul S6 and <12 months postpartum - all studies........................................................................................ 100
Table 3-44 Ul s6 and <12 months postpartum - ICS 2002 or similar definition........................................................ 100
Table 3-45 Ul S6 and <12 months postpartum - ICS 2002 or similar definition and pre-pregnancy continence
status............................................................................................................................................................................... 100
Table 3-46 Ul s6 and <12 months postpartum in OECD countries - ICS 2002 or similar definition and pre
pregnancy continence status.........................................................................................................................................100
Table 3-47 Studies reporting Ul at 12 months postpartum ...................................................................................101
Table 3-48 Ul at 12 months postpartum - all studies................................................................................................... 101
Table 3-49 Ul at 12 months postpartum - ICS 2002 or similar definition................................................................... 101
Table 3-50 Ul at 12 months postpartum - ICS 2002 or similar definition and pre-pregnancy continence status.. 101 
Table 3-51 Ul at 12 months postpartum in OECD countries - ICS 2002 or similar definition and pre-
pregnancy continence status.........................................................................................................................................101
Table 3-52 Studies reporting SUI in pregnancy...................................................................................................... 102
Table 3-53 SUI in pregnancy - all studies.................................................................................................................... 102
Table 3-54 SUI in pregnancy - ICS 2002 or similar definition..................................................................................... 102
Table 3-55 SUI in pregnancy - ICS 2002 or similar definition and pre-pregnancy continence status..................... 102
Table 3-56 SUI in pregnancy in OECD countries - ICS 2002 or similar definition and pre-pregnancy
continence status............................................................................................................................................................ 102
Table 3-57 Studies reporting SUI in the firs t tr im e s te r.........................................................................................103
Table 3-58 SUI in the first trimester - all studies..........................................................................................................103
Table 3-59 SUI in the first trimester - ICS 2002 or similar definition.......................................................................... 103
Table 3-60 SUI in the first trimester - ICS 2002 or similar definition and pre-pregnancy continence status 103
Table 3-61 SUI in the first trimester in OECD countries - ICS 2002 or similar definition and pre-pregnancy
continence status............................................................................................................................................................ 103
Table 3-62 Studies reporting SUI in the second trim ester................................................................................... 104
Table 3-63 SUI in the second trimester - all studies.................................................................................................... 104
Table 3-64 SUI in the second trimester - ICS 2002 or similar definition.................................................................... 104
Table 3-65 SUI in the second trimester - ICS 2002 or similar definition and pre-pregnancy continence status... 104

xix



Table 3-66 SUI in the second trinnester in OECD countries - ICS 2002 or similar definition and pre-pregnancy
continence status............................................................................................................................................................ 104
Table 3-67 Studies reporting SUI in the th ird  tr im e s te r.........................................................................................105
Table 3-68 SUI in third trimester - all studies............................................................................................................... 105
Table 3-69 SUI in third trimester - ICS 2002 or similar definition................................................................................105
Table 3-70 SUI in third trimester - ICS 2002 or similar definition and pre-piegnancy continence status.................105
Table 3-71 SUI in third trimester in OECD countries - ICS 2002 or similar definition and pre-pregnancy
continence status.............................................................................................................................................................105
Table 3-72 Studies reporting SUI up to one month postpartum ......................................................................... 106
Table 3-73 SUI up to one month postpartum - all studies...........................................................................................106
Table 3-74 SUI up to one month postpartum - ICS 2002 or similar definition.......................................................... 106
Table 3-75 SUI up to one month postpartum - ICS 2002 or similar definition and pre-pregnancy continence
status................................................................................................................................................................................106
Table 3-76 SUI up to one month postpartum in OECD countries - ICS 2002 or similar definition and pre
pregnancy continence status......................................................................................................................................... 106
Table 3-77 Studies reporting SUI ^1 month and <3 months postpartum .......................................................... 107
Table 3-78 SUI ^1 month and <3 months postpartum - all studies............................................................................107
Table 3-79 SUI >1 month and <3 months postpartum - ICS 2002 or similar definition............................................ 107
Table 3-80 SUI ^1 month and <3 months postpartum - ICS 2002 or similar definition and pre-pregnancy
continence status.............................................................................................................................................................107
Table 3-81 SUI s i month and <3 months postpartum in OECD countries - ICS 2002 or similar definition and
pre-pregnancy continence status...................................................................................................................................107
Table 3-82 Studies reporting SUI >3 months and <6 months postpartum ..........................................................108
Table 3-83 SUI s3 months and <6 months postpartum - all studies...........................................................................108
Table 3-84 SUI 23 months and <6 months postpartum - ICS 2002 or similar definition..........................................108
Table 3-85 SUI S3 months and <6 months postpartum - ICS 2002 definition and pre-pregnancy continence
status................................................................................................................................................................................ 108
Table 3-86 SUI >3 months and <6 months postpartum in OECD countries - ICS 2002 definition and pre
pregnancy continence status......................................................................................................................................... 108
Table 3-87 Studies reporting SUI >6 months and <12 months postpartum ......................................................109
Table 3-88 SUI s6 months and <12 months postpartum - all studies....................................................................... 109
Table 3-89 SUI s6 months and <12 months postpartum - ICS 2002 or similar definition.......................................109
Table 3-90 SUI S6 months and <12 months postpartum - ICS 2002 or similar definition and pre-pregnancy U l. 109
Table 3-91 SUI S6 months and <12 months postpartum in OECD countries - ICS 2002 or similar definition
and pre-pregnancy U l..................................................................................................................................................... 109
Table 3-92 Studies reporting SUI at 12 months postpartum.......................................................................................110
Table 3-93 SUI at 12 months postpartum - all studies................................................................................................ 110
Table 3-94 SUI at 12 months postpartum - ICS 2002 or similar definition................................................................. 110
Table 3-95 SUI at 12 months postpartum - ICS 2002 or similar definition and participants’ pre-pregnancy
continence status............................................................................................................................................................. 110
Table 3-96 SUI at 12 months postpartum in OECD countries - ICS 2002 or similar definition and pre
pregnancy continence status..........................................................................................................................................110
Table 3-97 Studies reporting UUI in pregnancy....................................................................................................... I l l
Table 3-98 UUI in pregnancy - all studies..................................................................................................................... 111
Table 3-99 UUI in pregnancy - ICS 2002 or similar definition.................................................................................... 111
Table 3-100 UUI in pregnancy - ICS 2002 or similar definition and pre-pregnancy continence status.................. 111
Table 3-101 UUI in pregnancy in OECD countries - ICS 2002 or similar definition and pre-pregnancy
continence status............................................................................................................................................................. I l l
Table 3-102 Studies reporting UUI in the firs t trim este r........................................................................................112
Table 3-103 UUI in the first trimester- all s tudies....................................................................................................... 112
Table 3-104 UUI in the first trimester - ICS 2002 or similar definition....................................................................... 112
Table 3-105 UUI in the first trimester - ICS 2002 or similar definition and pre-pregnancy continence status 112
Table 3-106 UUI in the first trimester in OECD countries - ICS 2002 or similar definition and pre-pregnancy
continence status............................................................................................................................................................. 112
Table 3-107 Studies reporting UUI in the second tr im e s te r................................................................................. 113
Table 3-108 UUI in the second trimester - all studies................................................................................................. 113
Table 3-109 UUI in the second trimester - ICS 2002 or similar definition................................................................. 113
Table 3-110 UUI in the second trimester - ICS 2002 or similar definition and pre-pregnancy continence status. 113

XX



Table 3-111 UUI in the second trimester in OECD countries - ICS 2002 or similar definition and pre
pregnancy continence status........................................................................................................................................ 113
Table 3-112 Studies reporting UUI in the third trim este r...................................................................................... 114
Table 3-113 UUI in the third trimester - all studies......................................................................................................114
Table 3-114 UUI in the third trimester - ICS 2002 or similar definition.......................................................................114
Table 3-115 UUI in the third trimester - ICS 2002 or similar definition and pre-pregnancy continence status 114
Table 3-116 UUI in the third trimester in OECD countries - ICS 2002 or similar definition and pre-pregnancy
continence status............................................................................................................................................................ 114
Table 3-117 Studies reporting UUI up to one month postpartum ........................................................................115
Table 3-118 UUI up to one month postpartum - all studies............................................................................ 115
Table 3-119 UUI up to one month postpartum - ICS 2002 or similar definition............................................ 115
Table 3-120 UUI up to one month postpartum - ICS 2002 or similar definition of Ui and pre-pregnancy
continence status............................................................................................................................................................ 115
Table 3-121 UUI up to one month postpartum in OECD countries - ICS 2002 or similar definition of UI and
pre-pregnancy continence status.................................................................................................................................. 115
Table 3-122 Studies reporting UUI >1 month and <3 months postpartum ..........................................................116
Table 3-123 UUI ^1 month and <3 months postpartum - all studies..............................................................116
Table 3-124 UUI s i month and <3 months postpartum - ICS 2002 or similar definition..............................116
Table 3-125 UUI >1 month and <3 months postpartum - ICS 2002 or similar definition and pre-pregnancy UI
status............................................................................................................................................................................... 116
Table 3-126 UUI ^1 month and <3 months postpartum in OECD countries - ICS 2002 or similar definition and
pre-pregnancy UI status......................................................................................................................................... 116
Table 3-127 Studies reporting UUI >3 months and <6 months postpartum ..............................................117
Table 3-128 UUI S3 months and <6 months postpartum - all studies.............................................. 117
Table 3-129 UUI s3 months and <6 months postpartum - ICS 2002 or similar definition...............117
Table 3-130 UUI s3 months and <6 months postpartum - ICS 2002 or similar definition and pre-pregnancy
continence status....................................................................................................................................................117
Table 3-131 UUI >3 months and <6 months postpartum in OECD countries - ICS 2002 or similar definition
and pre-pregnancy continence status.................................................................................................................. 117
Table 3-132 Studies reporting UUI >6 months and <12 months postpartum ............................................118
Table 3-133 UUI >6 months and <12 months postpartum - all studies............................................118
Table 3-134 UUI s6 months and <12 months postpartum - ICS 2002 or similar definition.............118
Table 3-135 UUI s6 months and <12 months postpartum - ICS 2002 or similar definition and pre-pregnancy
UI status...................................................................................................................................................................118
Table 3-136 UUI s6 month and <12 months postpartum in OECD countries - ICS 2002 or similar definition
and pre-pregnancy UI status................................................................................................................................. 118
Table 3-137 Studies reporting UUI at 12 months postpartum ..............................................................................119
Table 3-138 UUI at 12 months postpartum - all studies............................................................................. 119
Table 3-139 UUI at 12 months postpartum - ICS 2002 definition...............................................................119
Table 3-140 UUI at 12 months postpartum - ICS 2002 definition and pre-pregnancy continence status.119
Table 3-141 UUI at 12 months postpartum in OECD countries - ICS 2002 definition and pre-pregnancy
continence status....................................................................................................................................................119
Table 3-142 UI during pregnancy and up to 12 months postpartum: SVD compared with IVD......................120
Table 3-143 SUI during pregnancy and up to 12 months postpartum: SVD compared with IV D .......122
Table 3-144 UUI during pregnancy and up to 12 months postpartum: SVD compared with IVD .......124
Table 3-145 UI during pregnancy and up to 12 months postpartum: SVD compared with CS....................... 125
Table 3-146 SUI during pregnancy and up to 12 months postpartum: SVD compared with C S ........127
Table 3-147 UUI during pregnancy and up to 12 months postpartum: SVD compared with C S ........129
Table 3-148 UI during pregnancy and up to 12 months postpartum: IVD compared with C S ........................ 131
Table 3-149 SUI during pregnancy and up to 12 months postpartum: IVD compared with CS..........133
Table 3-150 UUI during pregnancy and up to 12 months postpartum: IVD compared with CS.......... 135
Table 3-151 UI during pregnancy and up to 12 months postpartum: age <35 years compared with >35 years... 136
Table 3-152 SUI during pregnancy and up to 12 months postpartum: age <35 years compared with >35
years........................................................................................................................................................................ 137
Table 3-153 UUI during pregnancy and up to 12 months postpartum: age <35 years compared with >35
years........................................................................................................................................................................ 138
Table 3-154 UI during pregnancy and up to 12 months postpartum: BMI <25kg/m2compared with >25kg/m^.... 138
Table 3-155 SUI during pregnancy and up to 12 months postpartum: BMI <25kg/m^ compared with >25kg/m^.. 140

xxi



Table 3-156 UUI during pregnancy and up to 12 months postpartum: BMI <25kg/m^compared with^25kg/m^.. 140
Table 3-157 U! - Infant birth weight <4kg compared with >4kg.................................................................................. 141
Table 3-158 Comparison of Ul prevalence................................................................................................................... 147
Table 3-159 Summary of meta-analyses showing no or low level heterogeneity.....................................................155

Chapter 4

Table 4-1 Definition of types of urinary leakage/incontinence.................................................................................... 160
Table 4-2 Categorisation of urinary leakage and urinary incontinence...................................................................... 160
Table 4-3 Calculation of severity of leaking urine score..............................................................................................161
Table 4-4 Recruitment and retention rates....................................................................................................................162
Table 4-5 Participants' ethnicity.....................................................................................................................................166
Table 4-6 Age group of participants.............................................................................................................................. 166
Table 4-7 Age group of participants (n=856)................................................................................................................ 167
Table 4-8 Relationship status......................................................................................................................................... 167
Table 4-9 Accommodation status...................................................................................................................................168
Table 4-10 Highest education attainment......................................................................................................................169
Table 4-11 Employment status.......................................................................................................................................170
Table 4-12 BMI categories............................................................................................................................................. 170
Table 4-13 BMI category by region of b irth ...................................................................................................................171
Table 4-14 Gestation at completion of survey one.......................................................................................................171
Table 4-15 Prevalence, incidence, frequency and severity of urinary leakage and incontinence before and in
pregnancy.........................................................................................................................................................................173
Table 4-16 Type, frequency and severity of urinary leakage and incontinence before and in pregnancy.............. 175
Table 4-17 Age as a nsk factor for urinary leakage before pregnancy: 1 - age 30-34 years as reference
category............................................................................................................................................................................177
Table 4-18 Age as a risk factor for urinary leakage before pregnancy: 2 - age 25-29 years as reference
category............................................................................................................................................................................177
Table 4-19 Age as a risk factor for urinary leakage before pregnancy: 3 - 4 age categories with age 30-34
years as reference category............................................................................................................................................178
Table 4-20 Age as a risk factor for urinary leakage before pregnancy: 4 - 4 age categories, age 25-29 years
as reference category..................................................................................................................................................... 178
Table 4-21 Age as a risk factor for urinary incontinence before pregnancy: 1 - 4 age categories with age 30-
34 years as reference category...................................................................................................................................... 179
Table 4-22 Age as a risk factor for urinary incontinence before pregnancy: 2 - 4  age categories with age 25-
29 years as reference category...................................................................................................................................... 179
Table 4-23 BMI as a risk factor for urinary leakage before pregnancy: 1 .................................................................. 180
Table 4-24 BMI as a risk factor for urinary incontinence before pregnancy: 2 ..........................................................180
Table 4-25 Ethnicity as a risk factor for urinary leakage before pregnancy: 1 ...........................................................181
Table 4-26 Other risk factors for urinary leakage before pregnancy..........................................................................183
Table 4-27 Other risk factors for urinary incontinence before pregnancy.................................................................. 185
Table 4-28 Multivariable logistic regression test statistics assessing risk factors for urinary incontinence
before pregnancy.............................................................................................................................................................186
Table 4-29 Multivariable analyses assessing risk factors for urinary incontinence before pregnancy....................188
Table 4-30 Multivariable analyses assessing risk factors for urinary incontinence before pregnancy....................189
Table 4-31 Incidence, frequency and severity of de novo urinary incontinence in pregnancy................................ 190
Table 4-32 Management of symptoms of de novo uhnary incontinence in pregnancy.............................................191
Table 4-33 Type, frequency and severity of de novo urinary incontinence in pregnancy........................................ 192
Table 4-34 Univariate analysis assessing risk factors for de novo urinary incontinence in pregnancy................. 193
Table 4-35 Multivariable logistic regression test statistics assessing risk factors for urinary incontinence in
pregnancy.........................................................................................................................................................................194
Table 4-36 Multivariable regression assessing risk factors for de novo urinary incontinence in pregnancy 195
Table 4-37 Prevalence, incidence, frequency and severity of urinary leakage and incontinence in the first
three months postpartum................................................................................................................................................ 196
Table 4-38 Management of urinary symptoms at 3 months postpartum....................................................................197
Table 4-39 Mode of birth and epidural use as reported by women at three months postpartum............................ 200
Table 4-40 Mode of birth and use of epidural anaesthesia.........................................................................................201
Table 4-41 Mode of birth and type of healthcare used................................................................................................ 203

xxii



Table 4-42 Prevalence, type and frequency of urinary leakage in the first three months postpartum................... 206
Table 4-43 Prevalence, type and frequency of urinary leakage between three and six months postpartum 207
Table 4-44 Prevalence of urinary incontinence in the first three, and between three and six, months
postpartum by mode of b irth ......................................................................................................................................... 208
Table 4-45 Prevalence of urinary incontinence by mode of birth in the first three, and between three and six,
months postpartum........................................................................................................................................................ 209
Table 4-46 Prevalence, frequency and type of urinary leakage in the first three months postpartum in women
who were continent before pregnancy......................................................................................................................... 211
Table 4-47 Prevalence, frequency and type of urinary leakage between three and six months postpartum in
women who were continent before pregnancy............................................................................................................ 213
Table 4-48 Prevalence of urinary incontinence during the first three, and between three and six, months
postpartum in women who were continent before pregnancy....................................................................................215
Table 4-49 Comparison of prevalence in women with, and without pre-pregnancy urinary incontinence and
women without urinary leakage in the first three months postpartum.......................................................................219
Table 4-50 Comparison of prevalence in women with, and without pre-pregnancy urinary incontinence and
women without urinary leakage between three and six months postpartum............................................................ 220
Table 4-51 Mode of birth as a risk factor for urinary incontinence in the first three months postpartum in
women without pre-pregnancy urinary leakage........................................................................................................... 221
Table 4-52 Mode of birth as a risk factor for urinary incontinence between three and six months postpartum
in women without pre-pregnancy urinary leakage....................................................................................................... 222
Table 4-53 Urinary incontinence in the first three months postpartum by mode of b irth .........................................224
Table 4-54 Urinary incontinence between three and six months postpartum by mode of b irth .............................. 225
Table 4-55 Urinary incontinence by urinary catheterisation, perineal trauma and infant birth weight in who
had a spontaneous vaginal birth in the first three months postpartum......................................................................227
Table 4-56 Urinary incontinence by urinary catheterisation, perineal trauma and infant birth weight in who
had a spontaneous vaginal birth between three and six months postpartum........................................................... 228
Table 4-57 Urinary incontinence in the first three months postpartum and urinary catheterisation, perineal
trauma and infant birth weight in women who had an operative vaginal birth.......................................................... 229
Table 4-58 Urinary incontinence between three and six months postpartum and urinary catheterisation,
perineal trauma and infant birth weight in women who had an operative vaginal b irth ........................................... 230
Table 4-59 Ul in the first three months postpartum: age group and BMI category...................................................231
Table 4-60 Ul between three and six months postpartum by age group and BMI category....................................232
Table 4-61 Multivariable analyses assessing risk factors for urinary incontinence in the first three months
postpartum.......................................................................................................................................................................235
Table 4-62 Multivariable analyses assessing risk factors for urinary incontinence between three and six 
months postpartum.........................................................................................................................................................236

Chapter 5

Table 5-1 Prevalence of urinary incontinence from a four-country survey............................................................... 241
Table 5-2 Prevalence of urinary incontinence from a four-country survey............................................................... 243
Table 5-3 Comparison of urinary leakage in all women and in women who completed survey one before the
28'^ week of pregnancy.................................................................................................................................................. 249
Table 5-4 Frequency of urinary leakage in all women and women with twin pregnancies......................................250
Table 5-5 Prevalence of urinary incontinence in pregnancy from systematic review and MAMMI study d a ta ..... 251
Table 5-6 Prevalence of urinary incontinence postpartum from systematic review and MAMMI study data ......251
Table 5-7 Prevalence of Ul in the second trimester of pregnancy - updated with data from the MAMMI study ... 253
Table 5-8 Urinary incontinence >1, <3 months postpartum with MAMMI study data added....................................255
Table 5-9 SUI s 1, <3 months postpartum with MAMMI study data added.............................................................. 255
Table 5-10 UUI > 1, <3 months postpartum with MAMMI study data added............................................................ 255
Table 5-11 Ul s3, <6 months postpartum with MAMMI study data added................................................................ 256
Table 5-12 SUI between > 3 months and <6 months postpartum with MAMMI study data added.........................256
Table 5-13 Ul in the second trimester of pregnancy - maternal health and MAMMI study data............................. 258
Table 5-14 SUI in the second trimester - maternal health and MAMMI study data................................................ 259
Table 5-15 UUI in the second trimester - maternal health and MAMMI study data................................................ 259
Table 5-16 Mixed urinary incontinence in the second trimester - maternal health and MAMMI study................... 259
Table 5-17 Comparison of age groups, BMI category and pre-pregnancy U l.......................................................... 260
Table 5-18 Proportions of women in age groups........................................................................................................ 261

xxiii



Table 5-19 Proportions of women in each BMI category.............................................................................................261
Table 5-20 Difference in prevalence of pre-pregnancy Ul by age groups.................................................................262
Table 5-21 Pooled prevalence of pre-pregnancy Ul by age group.............................................................................262
Table 5-22 Difference in prevalence of pre-pregnancy Ul by BMI categories.......................................................... 263
Table 5-23 Pooled prevalence of pre-pregnancy Ul by BMI category group............................................................ 263
Table 5-24 Pooled prevalence of Ul in the first three months postpartum.................................................................264
Table 5-25 Pooled prevalence of SUI in the first three months postpartum............................................................. 265
Table 5-26 Pooled prevalence of UUI in the first three months postpartum............................................................. 265
Table 5-27 Pooled prevalence of MUI in the first three months postpartum............................................................. 265
Table 5-28 Pooled prevalence of Ul between 3 and 6 months postpartum...............................................................266
Table 5-29 Pooled prevalence of SUI between 3 and 6 months postpartum........................................................... 267
Table 5-30 Pooled prevalence of UUI between three and six months postpartum...................................................267
Table 5-31 Pooled prevalence of MUI between three and six months postpartum..................................................267

xxiv



List of appendices
Chapter 1

Appendix 1: Maternity hospital/units in Ireland in 2012.................................................................................. 335
Appendix 2: Health service staffing by category September 2009 to December 2013................................337
Appendix 3: Midwives, midwifery students and public health nurses (PHNs) in Ireland 2013 ................. 339
Appendix 4: Trends in birth rates for Ireland and selected EU countries 1989-1999..................................341
Appendix 5: Birth rate per 1000 population for selected EU countries 1999, 2008 and 2012..................342
Appendix 6: Maternal age, BMI and mode of birth across Europe 2010...................................................... 345
Appendix 7: Distribution of place of birth by volume of births 2010...............................................................349
Appendix 8: Mode of birth across Europe 2010..............................................................................................351

Chapter 2

Appendix 9: Sample size and power calculations...........................................................................................354
Appendix 10; Profile of the site hospital compared with one other large maternity hospital &
national da ta .......................................................................................................................................................367
Appendix 11: Letter from Data Protection Commissioner.............................................................................370
Appendix 12: Letter from Research Ethics Committee, Rotunda Hospital..................................................372
Appendix 13: Letter from Research Ethics Committee, Trinity College Dublin........................................... 373
Appendix 14: The Study Conduct Monitoring Group (SCMG)....................................................................... 375
Appendix 15: Site preparation........................................................................................................................... 382
Appendix 16: The MAMMI study information pack..........................................................................................385
Appendix 17: Cover letter for 3-month postpartum survey.............................................................................451
Appendix 18: Survey 2 - 3 months postpartum............................................................................................... 453
Appendix 19: Survey 3 -6  months postpartum............................................................................................... 533
Appendix 20: Additional questions on pelvic girdle pa in ................................................................................599
Appendix 21: Analysis of pilot study................................................................................................................. 605
Appendix 22: The MAMMI study -  Content validity panel of experts .......................................................... 608
Appendix 23: Survey one -  the antenatal survey Instructions of content validity panel of experts............610
Appendix 24: Survey two - 3 months postpartum Instructions of content validity panel of experts ........... 614
Appendix 25: Calculation of the CVI scores for survey one ......................................................................... 618
Appendix 26: Calculation of the CVI scores for survey two.......................................................................... 621

Chapter 3

Appendix 27: Scoping literature search...........................................................................................................624
Appendix 28: First systematic search............................................................................................................... 627
Appendix 29: List of quality domains and items.............................................................................................. 629
Appendix 30: Newcastle Ottawa Scale (NOS) for cohort studies.................................................................. 631
Appendix 31: Modifications to Newcastle Ottawa Scale for use in SR of Ul prevlanence ......................... 635
Appendix 32: Data extraction form ....................................................................................................................638
Appendix 33: Quality assessment of included studies .................................................................................. 640
Appendix 34: Characteristics of included studies............................................................................................649
Appendix 35: Characteristics of studies excluded from primary outcome analysis ....................................659
Appendix 36: Definitions of Ul referenced in included studies ..................................................................... 663

Chapter 4

Appendix 37: Test statistics - multivariable logistic regression analyses assessing risk factors for 
urinary incontinence before pregnancy............................................................................................................671

Appendix 38: Test statistics - multivariable logistic regression analyses assessing risk factors for
de novo uhnary incontinence during pregnancy.............................................................................................. 673

Appendix 39: Test statistics - multivariable logistic regression analyses assessing risk factors for 
urinary incontinence in the first three months postpartum..............................................................................675

Appendix 40: Test statistics - multivariable logistic regression analyses assessing risk factors for 
urinary incontinence between three and six months postpartum ................................................................677

XXV



1. Maternity services and maternal health in Ireland 

1.1 Introduction
Women’s postpartum health remains under researched and underserved (WHO 1998) 

and takes place within models of care that have altered minimally since first developed 

(WHO 2010b). These are apt and accurate descriptions of the postpartum maternity 

service in Ireland, a service v̂ ^hich has changed little since its inception in the 1950s. In 

the years between and since these WHO reports, a plethora of research findings have 

demonstrated that women experience multiple morbidities postpartum (Bick et al. 1997, 

Brown & Lumley 1998, MacArthur et al. 2003, Schytt et al. 2005, Public Health Agency of 

Canada 2009, Redshaw & Heikkila 2010, Bird 2014, Cheyne et al. 2014), are unlikely to 

disclose symptoms unless asked but all too frequently are not asked about symptoms 

(Glazener 1997, Brown & Lumley 2000, MacArthur et al. 2003, National Childbirth Trust 

2010). Despite the wealth of research, it appears many of their recommendations, and 

effective interventions, have not been implemented. Postpartum health services are still 

called the ‘the neglected services’, even in countries with enviable integrated maternity 

and midwifery services (Redshaw et al. 2006, National Childbirth Trust 2010, Redshaw & 

Heikkila 2010, Bird 2014).

Although research has been published on postnatal morbidity from many parts of the 

world, the health needs and morbidities experienced by postpartum women in Ireland 

remain largely unknown and unreported.

Maternity services in this country are highly centralised around 19 institutions but on 

discharge from a maternity hospital, the focus of care appears to shift from maternal to 

child health surveillance. Maternal health monitoring and national data capture, intensive 

during the antenatal and intrapartum penods, practically ceases in the postpartum 

period. Within the current configuration, there is no connectivity between the maternity 

hospital and primary healthcare data systems; the woman’s postpartum health is 

invisible (Begley & Devane 2003), and any morbidity she may experience remains 

unreported in national primary care and public health data.

Regrettably, even in 2014 it is not possible to report the number of women who attend for 

a 6-week postpartum check-up as this visit is frequently recorded under the all-purpose 

term ‘consultation’ (Daly 2014).

The historical dominance of the male medical model of maternity care (Murphy-Lawless 

1998, Wagner 2001, Kennedy 2002), the disempowerment of women within this 

fragmented process (Murphy-Lawless 1988, Murphy-Lawless 1998), and the way Ireland 

reached this model of care (Devane et al. 2007, Begley et al. 2009) have been
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documented previously. It appears that this construction of the maternity services may 

also have influenced the policies and processes governing postpartum maternal health 

surveillance and national data capture.

An independent review described maternity services in the Greater Dublin Area (GDA), 

as being ‘out of step’ with best international practice (KPMG 2008, p. 52). This term was 

used nine times in the report, indicating the sehousness of the authors’ concern about 

this issue. Six years later, the situation remains unchanged despite the Government of 

Ireland’s 2001 aspirational plans to redirect care into the community and address the 

fragmentation that exists across all health services (Department of Health and Children 

2001). In fact, institutional and primary maternity care services seem to exist, particularly 

in terms of data capture and reporting, on unlinked parallels.

In 2014, Ireland is unable to report on any postpartum maternal health outcome 

nationally apart from those on the severe morbidity and mortality end of the spectrum 

despite a wealth of international studies showing the prevalence, extent and persistence 

of many maternal health problems during the first postpartum year and beyond.

Since the early 1990s, it has been known and shown that women experience a multitude 

of morbidities postpartum. Evidence-based guidelines on postnatal care, suitable for 

international use, had been in existence for several years before this study commenced 

(NICE 2006), yet the state of women’s postpartum health across Ireland remained 

unseen, unknown and unreported.

The MAMMI study was born out of the need to profile women’s health postpartum in 

Ireland and the desire, if morbidities exist, to identify modifiable factors amenable to 

intervention. The ultimate aim is to find out if women have unmet health needs and to 

take action to remedy the situation.

1.2 Maternal health: services, surveillance and statistics - ‘the scene 
and unseen’
Describing the configuration of maternity services and data capture in Ireland serves to 

demonstrate the care systems available to and navigated by healthcare professionals, 

and pregnant and postpartum women. These are systems with minimal connectivity 

between hospital and primary care maternity services, comprehensive but unreported 

maternal health data from hospitals and no national data from primary care services. 

Within these systems, postpartum referral pathways for many morbidities including 

urinary incontinence (Ul), are difficult to identify even for healthcare professionals.
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1.2.1 Maternity services
Maternity care in 21®* Century Ireland is predominantly organised around 19 maternity 

hospitals/units, 16 of which are co-located with general hospitals (Appendix 1). The three 

maternity hospitals in the GDA, one of which is the MAMMI study site hospital, are 

unique in that they are less than 5Km apart and cater for over one-third of all the births in 

Ireland (KPMG 2008). Each is a stand-alone maternity hospital, regarded as a tertiary 

referral centre, and caters for 8500-9000 births per annum. While each of the 19 

maternity hospitals/units in Ireland has a defined catchment area, women can self-refer, 

or be referred by a GP, to any maternity hospital. In 2012, just under 50% of all births in 

Ireland took place in 4 maternity hospitals/units (ESRI 2013); the three Dublin and a 

large tertiary maternity hospital in Cork.

Maternity care has been free to all women resident in Ireland since 1991 (Government of 

Ireland 1991). All 19 maternity hospitals/units are public hospitals but women with 

additional health insurance cover, or those willing to pay directly, may attend an 

obstetrician privately in any of these hospitals. Women choosing a home birth, 0.2% 

(n=176) in 2012, may employ a Self-Employed Community Midwife (SECM), and full or 

part payment is funded by the Health Service Executive (HSE) (providing criteria outlined 

in the memorandum of understanding are met) (HSE 2013b).

The current package of care, detailing the number of ante- and postnatal visits, 

originated from the Maternal and Infant Welfare Scheme legislated in the Health Acts of 

1953 and 1970 (Government of Ireland 1953, Govenment of Ireland 1970, Department of 

Health 1994). A later legislative amendment removed the ‘means tests’ component of 

earlier Acts (Government of Ireland 1991) so that a pregnant woman, ordinarily resident 

in the State, is entitled to receive free care, shared between a maternity hospital (stated 

as hospital obstetrician) and a General Practitioner (GP). The scheme is funded by the 

Department of Health and provides for, subject to individual needs, a minimum of 12 

antenatal visits, examinations and postnatal care within the period of 6 weeks after the 

birth and a postnatal examination for the woman at the end of this 6-week period. 

Interpretation of the 1970 Health Act suggested the scheme proposed unlimited ‘medical, 

surgical and nursing se/v/ces...’ postpartum (Govenment of Ireland 1970, Section 63 (1)) 

but the 1994 review group, recognising that unlimited care was impractical, 

recommended that there should be two designated visits for the baby; the first within two 

weeks of birth and the second at six weeks of age (Department of Health 1994). Within 

this scheme, women can return to their maternity hospital for care and treatment, for 

herself or her baby, up to 6 weeks postpartum. There are no criteria outlining who should 

attend the hospital or GP for the 6-week postpartum visit, but in the main, women who
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have had a complicated birth, or are attending an obstetrician privately, return to the 

hospital, and all other women are encouraged to visit their GP. GPs are self-employed 

and receive a block payment for the provision of maternity care under this scheme.

Many changes have occurred in care provision since the early 2000s; these are 

unlegislated changes that vary across Ireland and include the establishment of midwife- 

led, community-based antenatal clinics governed by individual maternity hospitals, early 

transfer home from hospital (ETH) schemes, Domino schemes and two midwife-led 

units. Postpartum care situated in the primary health care setting is provided by the 

public health nursing (PHN) services. The Health Act (1970), the principal legislation 

providing for these services, describes them as ‘children’s health services' (Govenment 

of Ireland 1970), clearly removing the prime focus from the woman. The Health Service 

Executive’s (HSE) guidelines state that the focus of care for the first postpartum visit (i.e. 

within 48 hours of discharge from a maternity hospital) is for the mother-baby dyad and 

thereafter for the baby, including immunisations and developmental progress. A 2012 

review of PHN services showed that one of the Key Performance Indicators (KPI), 

visiting postpartum women within 48 hours following discharge from hospital, was met 

with varying compliance throughout Ireland. Importantly for women’s postpartum health, 

this review showed that these services had no unified means of collecting data on 

women’s health and no guideline on the content of postpartum care (Office of the 

Nursing and Midwifery Services Director 2012). Whilst the GP’s record is held 

electronically, in the main (Daly 2014), the PHN system is recorded in hard copy only. 

Hospitals, GPs and PHNs maintain separate records and there is no connectivity 

between these records or information systems. Therefore, there is no means of using 

these systems to access information on the state of women’s health postpartum, even up 

to the six-week postnatal visit.

In July 2014, the Government of Ireland enacted the Health Identifiers Act (Government 

of Ireland 2014). The utilisation of an individual health identifier will contribute 

enormously to the availability of health data, and the enactment of the legislation is an 

important step forward, but actual implementation is likely to be complex. In the context 

of maternity care, the implementation process is also likely to take considerable time 

because of the absence of national electronic data capture systems.

1.2.2 Maternity services  -  pathway o f care

In 2008, configuration of maternity services and the current model of maternity care in 

Ireland were described as being 'out of step’ with recognised best practice models 

internationally which promote a primary and community care model (KPMG 2008). This 

KPMG review chronicled the care pathways offered to pregnant and postpartum women
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(Figure 1-1), though it should be noted that GP confirmation of pregnancy may not 

happen and is not required. However, these postpartum pathways are not available 

nationally; for example, postnatal care delivered by midwives in the community is 

generally not available outside the Greater Dublin Area (GDA) but, instead, is delivered 

by PHNs who, since 2005, are no longer required to have completed a midwife 

registration education programme. PHNs have a wide remit and, while they prioritise 

postnatal visits, their focus is generic and varied (Office of the Nursing and Midwifery 

Services Director 2012),

Figure 1-1 Pathway of care within the maternity services in Ireland
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Reproduced from KPMG 2008, p. S3

1.2.3 Maternal health - national data capture
The first perinatal report on national outcomes from the maternity hospitals in Ireland 

was published in 1984 (Department of Health 1986) and, with the exception of the years 

1994-1998, these data have been reported annually since. The National Perinatal 

Reporting System (NPRS), has set out a national minimum data set, which is intended to 

serve as the basis of key indicators on maternal and perinatal outcomes over time (ESRI 

2013). The data captured include demographic, clinical and administrative data, but only 

data on demographics and mode of birth and parity are reported (ESRI 1999, ERSI 

2013). Outcomes from individual hospitals are not reported in the publicly reported data 

but each hospital is sent its own figures to aid comparison with national data. Information 

on each episode of care that occurs in the maternity hospitals is captured in the Hospital 

In-Patient Enquiry system (HIPE). This is a health information system designed to collect 

demographic, clinical and administrative data on discharges and deaths from acute 

hospitals nationally. Clinical data are translated into alpha-numeric codes according to
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the Australian Modification of the International Classification of Diseases (ICD) (Version 

10) (1988) (WHO 2010a, Healthcare Pricing Office (HPO) 2014).

While maternal data capture is comprehensive during the antenatal and intrapartum 

periods Data Protection legislation in Ireland prohibits data linkage from the ESRI’s 

NPRS and HIPE information systems (Government of Ireland 1988, 2003). Linkage 

occurred for one year, 2010, but the associated data are for the use of ERSI staff and 

the Director of the National Clinical Care Programme for Obstetrics and Gynaecology 

only.

In 2011, Cuidiu, the Irish National Childbirth Trust published comprehensive findings of 

an audit of birth statistics for each individual hospital/unit, v /̂hich mainly covered mode of 

birth and intervention rates (Cuidiu 2011). These are the only publicly available data for 

each maternity hospital in Ireland.

1.2.4 Maternal health - local hospital data capture
In 2006, Harding Clark (2006) recommended that each maternity hospital produce an 

annual report of clinical outcomes. The three Dublin maternity hospitals have published 

annual reports for over 40 years, and other hospitals have done so in recent years. 

Between 2011/12/13, I was able to access reports from six hospitals (Coulter-Smith 

2013, Gaffney 2013, Greene 2013, Mahony 2013, Sheehan 2013). From these reports, it 

was possible to identify the number of women who were discharged from hospitals within 

6-12 hours of birth, received community midwifery care from the hospital’s community 

midwifery team, had a third or fourth degree perineal tear and the number of women who 

received physiotherapy treatment for urinary or faecal incontinence. No other data on 

women’s postpartum health, or ill-health, were reported.

1.2.5 Maternal health - primary care data capture
There are no publicly available data on women's postpartum health reported within the 

primary care maternity services in Ireland. Clinical and other data from PHN services are 

not captured electronically and are not reported, nationally or locally, through audit or 

other means. The Health Act (1970) is the principal legislation providing for these 

services which are described as ‘children’s health services’ (Govenment of Ireland 

1970). The only available report, a 2012 review of PHN services, showed that on 

average, 84% (range 48%-100%) of postpartum women received their first postnatal visit 

within 48 hours of discharge from a maternity hospital (Office of the Nursing and 

Midwifery Services Director 2012). Incidentally, the PHN’s visit is cited as being for the 

purpose of Child and Family Health surveillance and what is actually reported in the 

review is the number of new-borns visited within 48 hours. Unless a woman has an
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identified clinical need, the next review will be to complete the metabolic screening test 

on the baby, usually on the fifth day postpartum (if this test has not been performed at 

the maternity hospital). The following PHN review, which again is for the purposes of 

monitoring the infant’s health, takes place two weeks postpartum in a health centre 

(Healy 2014).

Findings from a study of the role and workload of PHNs in the Galway Community Care 

Area found that 'child health’ accounted for 29.4% of all PHN work, with ‘postnatal care’ 

taking only 6.2% of their time, clearly indicating that the first mother-baby dyad visit was 

primahly focussed on the baby (Begley et al. 2004, p. 154). A follow-up study in the HSE 

Western Area noted that 'postnatal mothers’ formed only 3% (n= 84) of the existing PHN 

caseload during the 4-week study period, but that 22.3% (n= 136) of all new admissions 

were in this caseload group. The authors surmised that this was probably because 

postnatal mothers are usually discharged from the PHN’s caseload five days after birth 

(Begley et al. 2005). In addition, a survey of PHN documentation revealed that there is 

no standard documentation used for recording the postnatal check or care and some 

areas do not use any postnatal record (The Institute of Comunity Health Nursing 2013).

Data on the health, or even the number, of women who attend for the two- or six-week 

postnatal visit to the GP are not captured or reported nationally (Daly 2014). In 2012, 

77.8% of women received maternity care under the combined (shared) care scheme 

(ESRI 2013) but there is no national record of the number of women who attended for 

the six-week postnatal visit. GPs claim for the provision of this service through the Local 

Health Office (LHO) but the HSE’s Primary Care Reimbursement Services (PCRS) do 

not have national data on the number of GPs who claim for these services (Rooney 

2014).

In addition to these primary care services, women may self-refer back to the maternity 

hospital of birth; this episode of care is captured on the HIPE system but is not reported.

1.2.6 Maternal morbidity - national data capture
National data on any postpartum maternal morbidities were absent until 2012 when the 

National Perinatal Epidemiology Centre (NPEC) conducted the first national audit on 

severe maternal morbidity (NPEC 2013). Data on non-life threatening postpartum 

morbidities are not collected and in August 2014, there were no plans for capturing these 

data in the foreseeable future. The quality targets to be monitored, as directed by the 

National Clinical Care Programme for Obstetncs and Gynaecology, focus on maintaining 

the low national maternal and perinatal mortality rates and stopping further increases in 

the rate of caesarean sections in first-time mothers (HSE 2014). The deliverables to be

7



produced include perinatal reports for all 19 maternity hospitals/units which will be used 

to measure performance. The metrics to be used to track programme benefits include 

perinatal mortality rates, performance charts for caesarean section rates, percentage of 

units implementing clinical guidelines, percentage of women attending for antenatal care 

in early pregnancy and cost of medical negligence in obstetrics -  a year-on-year 

comparison (HSE 2011a),

1.2.7 Maternal health in the media
Media reports on the maternity services in Ireland have focused primarily on place of 

birth, mode of birth and perinatal or maternal mortality. Despite the absence of detailed 

and demonstrable data on women’s postpartum health, Ireland’s maternity service is 

lauded as 'one of the safest in the world' by politicians and others (Keenan 2014, Reilly 

2014). In 2014, Ireland’s Tanaiste (Deputy Prime Minister) insisted 'this country is one of 

the safest in the world in which to give birth. Our maternity services are very good and 

very safe. We put a huge emphasis on making sure that they are safe and there is a very 

strong message from government to all hospitals to ensure that maternity services are 

safe and that women are safe in childbirth’ (Keenan 2014). The Tanaiste’s comments 

followed an apology from the Health Service Executive (HSE) to four families whose 

babies died during or shortly after birth in one maternity unit in Ireland in the previous 

years. The Chairperson of Ireland’s Institute of Obstetrics and Gynaecology said the 

Institute wanted to ‘reassure’ pregnant women that Ireland 7s a very safe country in 

which to have a baby, with low rates o f perinatal deaths when compared to the UK or 

France'. In a radio broadcast in March 2014, the Director of the Obstetrics and 

Gynaecology Clinical Care Programme referred to Ireland as having 'an established 

track record o f auditing our clinical outcomes and our maternity services are recognised 

internationally as being world class in that regard and we are one o f the few countries in 

the world where maternity units produce annual clinical reports which are available for 

professional and public scrutiny' (RTE 2014). These comments were made despite (or 

perhaps because of) high profile media reporting of investigations into services at two 

maternity hospitals, both of which demonstrated serious deficiencies (Health Information 

Quality Authority) (HIQA 2013, Holohan 2014). These media reports, two from 

obstetricians and one from a politician, create the impression that most women who birth 

in Ireland are ‘safe’ and therefore free from disease, burden or morbidity, yet there are 

no data to substantiate or challenge these claims. Regrettably, it appears that an 

absence of national data is not unique to the maternity services. The outgoing Director of 

the HIQA, in an interview with a national newspaper, was quoted recently as saying that 

the Irish health service 'fails to learn from its mistakes and doesn’t know how many
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patients it is killing and harming’ (Cullen 2014). To see how, in the absence of peer audit 

and review and the annual production of collated reports in the maternity hospitals, even 

serious postnatal morbidity can go unremarked in Ireland, one has only to look at the 

recent past. In 2003, Dr Neary, an obstetrician in the North-Eastern Health Board was 

struck off the medical practitioners’ register as a result of conducting a large number of 

unnecessary caesarean hysterectomies (Harding Clark 2006).The resultant permanent 

morbidities for women were devastating. Similarly, although from a previous era, many 

women in the last decade have been seeking compensation for having had unnecessary 

symphysiotomies performed on them, sometimes without consent (Walsh 2013, Murphy 

2014). Again, the huge toll in terms of pain and disability for postnatal women, for the 

remainder of their lives, is alarming.

1.3 Continence services in Ireland
In 2007, the Continence Foundation of Ireland (CFI), founded in 2005, produced a 10- 

year strategy for the configuration of multidisciplinary continence services nationally 

(Continence Foundation of Ireland 2007). The report acknowledged the absence of 

comprehensive Irish data and, extrapolating from international prevalence data, 

estimated that about 870,000 people, one in five of the population and circa 570,000 

adult females were affected by incontinence. Sen/ices were described as uncoordinated, 

nationally variable, having inadequate numbers of continence nurse advisers and no 

continence physiotherapists. A significant proportion of the HSE’s current continence 

care expenditure is spent on containment products rather than on preventative and 

treatment options (Table 1-1) and these costs do not include personal costs associated 

with buying protective pads etc.

Table 1-1 Product costs associated with Continence Care In Ireland

1. Product type
Estimate Annual Cost 2006

HSE Continence care Products 16mi^

Continence Care appliances purchased through the 
following:

• General Medical Scheme
• Drug Payment Scheme
• Long Term Illness Scheme

5.3m^8

Pharmaceutical Products 20 m’9

Surgical Devised (Stress Incontinence) 1.4 m̂ o

Total 43.7 m

Reproduced from Continence Foundation o f Ireland (2012) A National Strategy for Continence Services in 
Ireland p. 31
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Much of the report was prefixed with ‘Lack of...’. Of note is the lack of prevalence data in 

Ireland, which has resulted in a lack of recognition of the extent of the problem within the 

health system. While there is no mention of urinary incontinence in the postpartum 

period, Daly (2014) stated that within the primary care system, GPs have no means of 

accessing physiotherapy referrals for continence services although others challenged 

this view (Healy 2014). Physiotherapy departments in maternity hospitals will not accept 

referrals from GPs so the only remaining recourse is to refer women with incontinence 

for a gynaecology review (Daly 2014). In April 2014, the waiting time for a gynaecological 

review was six months and on referral, women will undergo urodynamic investigations. 

This process happens without an assessment of the type of incontinence experienced or 

the woman’s knowledge or practice of pelvic floor muscle exercises (PFME).

In the study hospital pregnant women are not asked about urinary incontinence at their 

first booking visit or throughout the remainder of their pregnancy. Postpartum, the paper 

copy of the midwifery care documentation includes a heading ‘micturition’ but this 

pertains to the exclusion of urinary retention and the passage of urine postpartum, not to 

urinary incontinence. A review of records showed that this column was completed with a 

‘ ’ sign or left blank.

1.4 Maternity services and mode of birth in Ireland 1983-2012
With the exception of the five year period from 1994 to 1998, annual perinatal reports 

have been published in Ireland and selected data from these have been complied and 

summarised in tables 1-2 and 1-3.
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Table 1-2 Maternities and births in Ireland 1984-1993

Maternities and births in Ireland 1984-1993

Year Births • 
primiparae 

(singleton live 
births) (DoH 

1984-93)

Total live singleton 
births (DoH 1984- 
93) (*CSO 1994- 

19981

Percentage 
of women >30 

years

Percentage of 
women >35 
years (% of 
live births)

Average 
age at first 

birth

Method of birth {all women - singleton births) Length of 
postnatal 

stay <2 days 
(%)

Length of 
postnatal 

stay 3-5 days
(%)

Length of 
postnatal 

stay 6-8 days
(%)

Length of 
postnatal 

stay 3-8 days 
(%)

Average infant 
birth m ig h t 
(grammes) 

(singleton births]

No of 
maternity 
hospitals

BMI >25Kg/M’ 
(Vo by social 

class (SC)) (SIdn 
2008)

Spontaneous
(%)

Caesarean 
section (%)

Forceps {%) Vacuum 
extraction (%)

1984 15,073 59,546 41.6% 16.2% 28.6 80,00% 7.34% 7.72% Not reported 4.2% 78.9% 3508.83 ''Jot available Not available

1985 15,921 61,167 28.73 79.67% 7.74% 7.83% 4.2% 89.1% 3511.88

1986 18,109 60,514 28.82 78.45% 8.43% 8.38% 3.6% 90.1% 3503.85

1987 17,780 57,417 45.0% 16.9% 28.93 77.51% 8.78% 9.20% 4.2% 91.0% 3501.11

1988 17,074 53,546 44.6% 16.8% 28.97 76.48 9.49% 9.37% 4.1% 79% (13.3%
stayed 9-11 

days)

3504.01

1989 16,588 50,952 46.0% 17.5% 29.12 75.36% 9.84% 10% 4.4% 91.4% 3506.58

1990 17,044 51,848 46.3% 17.3% 29.11 74.33% 10.39% 9.78% 5.2% 77.6% 12.5% 90.1% 3509.88

1991 16,885 51,526 47.1% 17.6% 29.11 73.64% 11.30% 9.58% 7.4% 75.5% 12.6% 88.1% 3548.02

1992 17,680 49,971 48.2% 17.8% 29.18 73.72% 11.78% 8.30% 8.4% 75.6% 11.9% 87.5% 3525.01

1993 17,123 48,302 49.6% 18.1% 29.3 72.95% 12.57% 7.79% 9.5% 75.0% 12.6% 87.6% 3520.02

1994 48255*

1995 48758*

1996 50655''

1997 52777*

11



Table 1-3 Maternities and births in Ireland 1999-2012

Maternities and births in Ireland 1999-2012

Year Births • 
primiparae 

(Singleton live 
births) (ESRI 

2002-2013}

Total live singleton 
births (DoH 1984- 

93) (CSO 1994-1998)

Percentage 
of women £30 

years

Percentage of 
women >35 
years (7» of 
live births)

Average 
age (all 
births)

Spontaneous
(%)

Caesarean 
section (%)

Forceps (%) Vacuum 
extraction <%)

Length of 
postnatal 

stay <2 days 
(%)

Length of 
postnatal 

stay 3-5 days 
(%)

Length of 
postnatal 

stay 6-8 days 
(%)

Percentage of 
babies with birth 

weight ^4Kg 
(singleton births)

No of maternity 
hospital/units

BMI >25Kg/M2 
(% by social 

class (SC)) (Sl^n 
2008)

Primiparae

1998 53969'' 28.2% (SC 1-2): 
31.9% (SC 3-4); 
37.5% (SC 5-6)

1999 21,678 52566** 53.5% 20.6% 30.1 50.7% 23.2% 8.1% 17.0% 25.0% 63.4% 10.0% 17.6% 33

2002 24.019 58752** 56.2% 22.6% 30.4 49.6% 23.8% 6.2% 19.5% 36.1% 56.8% 6.2% 17.5% 31 34.4% (S C I-2): 
35.5% (SC 3-4): 
51.1% (SC 5-6)

2004 24,213 60186** 43.4%* 12.3% 30.8 45.4% 27.7% 5.1% 21.2% 53.9% 4.8% 17.7% 27 Parents' 
nationality 

recorded for the 
firHtinw

2006 26,290 63555** 44.7%* 14.2% 45.6% 26.3% 5.8% 21.5% 43.4% 52.5% 3.5% 17.2% 25

2007 28,998 69318** 45.1%* 14.2%* 44.1% 27.1% 7.2% 21.0% 47.8% 16.7% 24 38.9% (SC 1-2); 
42.3% (SC 3-4); 
46.1% (SC 5-6)

2008 32,092" 75587** 45.0%* 14.2%* 43.5% 27.3% 7.2% 21.4% 50.6% 46.8% 2.2% 16.8% 20

2010 31,434'' 75600** 48.1%* 15.5%* 42.1% 28.5% 7.9% 20.7% 55.4% 42.6% 1.7% 12.9%* 20

2012 28169" 71986** 53.6%* 18%* 40.5% 30.3% 8.3% 20.5% 55.1% 42.7% 1.9% 13.3%* 19

* Primigravidae only *  Primiparous women (including multiple births and stillbirths) “  All primiparous and multiparous births (including multiple births and stillbirths)



The tables, compiled for this thesis, show an increasing birth rate in a decreasing 

number of units, an increasing number of births to women aged >30 years, an increasing 

number of operative births and a decreasing length of hospital stay postnatally. Since 

2008, this has occurred in the context of employment control and an embargo on public 

health service recruitment (HSE 2013c) (Appendix 2). W hile the number of whole time 

equivalent (WTE) midwives shows an increase of 0.8% in 2012, the number of midwives, 

and postgraduate midwifery students who are classified as employees actually 

decreased, leading to staffing levels being described as ‘critical’ in the national press 

(O'Regan 2014). In December 2013, the number of PHNs had decreased by 1.5% from 

2009 levels (HSE 2013a) (Appendix 3).

Between 1993 and 2010, total births increased by 30%, births to primiparous women 

almost doubled and 13 maternity hospitals/units closed. Trends over time show an 

increasing proportion of women giving birth when aged >30 years; in 2012, 18% of 

prim iparous women, almost one in five, was aged >35years. Trends for selected 

European Union (EU) countries show that Ireland had the highest birth rate from 1989 to 

2008 (Appendix 4) and the highest total period fertility rate (TPFR) from 1999 to 2012 

(ESRI 2012) (Appendix 5).

The rate of spontaneous vaginal birth for all women, decreased from a high of 80% in 

1984 to a low of 40.5% for primiparous women in 2012 (Tables 1-2 and 1-3). In 2012, 

60% of births to primiparous women were assisted by instruments or by caesarean 

section. An exploration of 2012 data for the MAMMI study site hospital showed that 73% 

of primiparous women used epidural anaesthesia for labour and only 34.8% of these 

women had a spontaneous vaginal birth (Coulter-Smith 2013). Spontaneous birth rates 

for all primiparous women in one other Dublin maternity hospital were marginally higher 

at 41% (Fitzpatrick 2012).

In 1999, almost 75% of primiparous women remained in hospital fo r 3-8 days postpartum 

(ESRI 2002). By 2012, 55% of primiparous women stayed less than 2 days and 43% 

stayed 3-5 days postpartum (ESRI 2013). Between 2002 and 2005, two maternity 

hospitals in the GDA introduced early transfer home from hospital schemes (ETHs) 

coupled with postpartum visiting by midwives. Each scheme covers the particular 

maternity hospital’s catchment area and midwives provide care for women who birthed in 

their hospital only. Data show that 15% and 31% of women discharged from these two 

hospitals received an average of 2.7 to 3 postpartum home visits from midwives 

(Coulter-Smith 2013, Mahony 2013). This service is not available nationally.
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Table 1-3 includes data on body mass index (BMI), sourced from a separate publication 

(Sian 2008) and presented by social class, which shows that over one-third of all women 

(not just pregnant women) have a BMI >25kg/m^ (Morgan et al. 2008). One final unlinked 

source of maternal health data in Ireland was sourced from the Clinical Indemnity 

Scheme. Between 2004 and 2009, 2077 incidents relating to perineal trauma, episiotomy 

breakdown and third or fourth degree perineal tears were reported via STARSW eb\ This 

represents 20% of all obstetric and gynaecology clinical incidents. Viewed in isolation, 

these figures may seem inconsequential but they are highly relevant when considering 

the interrelated nature of urinary incontinence, perineal trauma and sexual health 

morbidities.

1.5 Trends in Ireland compared with trends in Europe
In some ways, the characteristics of, and birth outcomes for, women in Ireland follow the 

general trends seen in Europe (Zeitlin et al. 2013) but there are some differences worth 

noting. Ireland is one of three counthes where more than a quarter of pregnant women 

are aged >35 years (Appendix 6). Data on BMI by country are limited, and whilst data 

from Ireland are absent from the European report, more than two out of every five 

women in Ireland have a BMI >25kg/m^ (Table 1-3 and Appendix 6). Ireland has by far 

the greatest number of births taking place in hospitals/units with more than 5000 births 

per year, and is unique in that almost half of all births take place in four maternity 

hospitals/units with >8500 births each per annum (Appendix 7). Whilst Ireland’s 

caesarean section rate falls into the average category (WHO Regional Office for Europe 

2013), the number of instrumental births, reported as 16%, is almost 5% higher than any 

country (Zeitlin et al. 2013) (Appendix 8). The data reported are averages and, as 

Declercq et al. (2011) showed for caesarean section rates, averages can mask 

considerable variation between and within countries. As mentioned earlier, the national 

Irish data for 2012 showed that two out of five primiparous women had an instrumental 

birth, two out of five had a spontaneous vaginal birth and almost one in three had a 

caesarean section (ESRI 2013). Closer examination of institutional data from three 

hospitals shows that the actual rate of spontaneous birth in primiparous women ranges 

from 32% to 37% (Coulter-Smith 2013, Gaffney 2013).

1.6 Overview of this thesis
This doctoral thesis is presented over six chapters. This first, introductory chapter sets 

the scene and demonstrates why the study was needed. The second chapter describes 

the establishment of the MAMMI study, the embedded urinary incontinence (Ul) strand 

and the development and testing of the methods used. Excerpts from a reflective diary

 ̂ STARSweb is the national adverse event monitoring system (now known as NAEMS)
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are included to highlight key points in the process. Chapter three summarises the 

available research on prevalence of urinary incontinence in primiparous women during 

pregnancy and up to 12 months postpartum. This is done within the context of a 

systematic review and meta-analysis, the methods and findings of which are presented. 

Chapter four presents a detailed description of the preliminary findings of MAMMI study 

U! strand. Findings are presented using two definitions of incontinence; firstly using the 

liberal definition of ‘any leakage o f urine’ and secondly, using the more restrictive 

definition of 'leaking urine at least once per month or more frequently’. Chapter five 

provides a discussion of the key findings and an exploration as to how and why these 

findings might have occurred. In this chapter, the preliminary findings from the Ul strand 

are used to update the current body of knowledge on the prevalence of Ul by combining 

findings with those obtained from the meta-analysis presented in chapter three. These 

comparisons give the reader an overall view of how the Ul strand compares with other 

studies on Ul in primiparous women from across the world. Comparing the findings from 

the Ul strand with findings from one methodologically similar study permits a detailed 

exploration of heterogeneity. Limitations of the MAMMI study and the Ul strand are 

acknowledged here. Finally, chapter six of the thesis summarises and contextualises this 

work, offers recommendations arising from the conduct and findings of the MAMMI study 

and the Ul strand and identifies the planned future work.

1.7 Summary
This introductory chapter aimed to set the scene, identify the information gaps and 

provide the rationale for conducting the MAMMI study. Information on women’s 

postpartum health is absent at all levels and it seems as if it will remain so within current 

service configuration. Without data, we will never know if women across this country are 

safe or unsafe, healthy or unhealthy, experience fulfilment or experience morbidities. 

Efforts by women, clinicians and service providers to shift policy are weakened by the 

absence of data. Acquiring data on women’s health postpartum may help move the 

argument from a passionate plea to a persuasive case for change. Future maternity 

sen/ices are planned around forecasted data; but if data are not captured or reported, 

then it is impossible to demonstrate that health problems exist and that women have 

unmet health needs postpartum.

The chapter’s final paragraphs showed that maternity service configuration and birth 

outcomes for women in Ireland are somewhat different from other European countries 

and, coupled with our absence of data, justified the need for research on women’s 

postpartum health. This is not to say that other countries do not need to do likewise. The
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WHO’s description of an under-researched and under-served postpartum period, within 

outmoded models of care, poses a challenge for all maternity care providers.

Effecting change in the maternity services, including maternal health monitoring and data 

capture methods, is agonisingly slow at present. It is hoped that the robust data reported 

by the women who take part in the MAMMI study should help this to change and do so 

with the urgency that it warrants. The next chapter describes the establishment of the 

MAMMI study and the development and testing of the study methods used.
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2. Establishing the MAIVIMI study
2.1 Introduction
The maternal health and maternal morbidity in Ireland (MAMMI) study was established in 

2011 to identify the existence, extent and prevalence of maternal morbidities antenatally 

and up to 12 months postpartum, in 2,600 primiparous women. Ultimately, it aimed to 

collect data that were sufficiently robust to permit the identification of modifiable factors 

that can be tested in later studies.

Research with pregnant and postnatal women outside of Ireland has revealed myriad 

morbidities experienced by women in the postpartum period. Whilst the scientific 

knowledge gained from these studies is relevant to many countries including Ireland, this 

knowledge has not directed or shaped maternal health data collection in Ireland. The 

prevalence and associations for the various morbidities might not hold true in Ireland but 

if the findings were similar this would mean that a considerable number of women are 

enduring health problems and experiencing a diminution in their quality of life.

In 2012, 71,963 women gave birth in Ireland (ESRI 2013). Despite the collation of a wide 

range of maternal health data, published data consist of mainly demographic details and 

mode of birth outcomes. There are no national data available on women’s postpartum 

health, and subsequent readmissions to hospitals or visits to GPs or phmary care 

services cannot be linked with clinical data from maternity hospitals. Therefore, it is not 

possible to ascertain women’s health problems postpartum other than through research 

with a cohort of these women. This prospective cohort study was planned as the first 

step in providing a reliable estimate of the proportion of primiparous women who are 

experiencing morbidities up to 12 months postpartum.

2.2 Maternal health and morbidity studies
A systematic search of the literature revealed the multiple meanings of the term 

‘morbidity’ and the many and varied morbidities and complications experienced by 

women during the postpartum years. Some studies concentrated on complications 

arising from specific conditions such as diabetes mellitus, cardiac disease and HIV. 

Other studies reported on the existence of severe morbidities such as major postpartum 

haemorrhage, eclampsia, pulmonary embolism or conditions necessitating admission to 

high dependency or critical care units. In terms of what may be described as general 

health morbidity (i.e. health problems that are non-life threatening) major cohort studies, 

conducted in the early 1990s, showed the extent and prevalence of many of these 

morbidities (MacArthur et al. 1991, Brown et al. 1994, Glazener et al. 1995). Since then, 

numerous studies on multiple or single maternal morbidities have been conducted (Bick
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& MacArthur 1995, Zetterstrom et al. 1999, Barrett et al. 2000, Saurel-Cubizolles et al. 

2000, Viktrup & Lose 2001, Thompson et al. 2002, Schytt et al. 2005, Brown et al. 2006, 

MacArthur et al. 2006, Dean et al. 2008, Webb et al. 2008, Glazener et al. 2014). 

Morbidities reported during the postpartum period include backache, headache, 

tiredness, perineal pain, urinary incontinence, bowel problems and faecal incontinence, 

dyspareunia and other sexual problems and depression (MacArthur et al. 1991, Bick & 

MacArthur 1995, Schytt et al. 2005). Some of these morbidities are associated with 

mode of delivery (Johanson et al. 1993, Arya et al. 2001, Groutz et al. 2004, Ekstrom et 

al. 2008) and many are inextricably linked, with some women experiencing multiple 

morbidities (MacArthur et al. 1991, Brown et al. 1994, Brown & Lumley 1998, Schytt et 

al. 2005, Brown et al. 2006). More recent publications, based on longitudinal studies, 

show that some morbidities exist before pregnancy (Brown et al. 2010) and persist 

beyond the postpartum period, in some instances, for several years after the birth 

(Viktrup & Lose 2001, Glazener et al. 2006, Viktrup & Lose 2008, Bick et al. 2009, 

MacArthur et al. 2011, Glazener et al. 2014). Studies such as that by Brown et al. (2006) 

were designed to investigate the complexities of these morbidities and, by focusing on 

primiparous women only, explore prospectively possible aetiological associated factors. 

Other researchers demonstrated the risk of readmission to hospital through data linkage 

(Lydon-Rochelle et al. 2000) whilst some countries instituted national longitudinal 

prospective studies with mothers and babies (Longnecker 2014), on urinary incontinence 

(NoHA/egian University of Science and Technology 2014), surveillance projects (CDC 

2009) or invested in data linkage for the purpose of research, planning, evaluation and 

health service delivery (Centre for Health Record Linkage 2006). Other countries aim to 

improve maternity care for women through national evaluation (Redshaw et al. 2006, 

Public Health Agency of Canada 2009, Redshaw & Heikkila 2010, Cheyne et al. 2014).

No such studies have been done in Ireland and the applicability of other countries’ 

findings to this setting is uncertain.

2.3 Maternal health and morbidity in Ireland
Prior to establishing the MAMMI study as a cohort study, consideration was given to the 

best way of investigating maternal health and morbidity in an Irish setting and to 

establishing a means of benchmarking women’s postpartum health. Researchers with 

major national research projects, one on aging (Kenny 2014) and the other on children 

(Williams 2014), were consulted to find out the impetus to their project’s establishment 

and sources of funding. During the preparatory phase, other national initiatives on 

maternal health were in progress or being planned in Ireland. The first project was the 

establishment of a confidential enquiry into maternal death (Confidential Maternal Death
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Enquiry in Ireland 2012) and the second was a confidential enquiry on severe maternal 

morbidity (NPEC 2013). The latter project obfuscated the need for additional national 

research on prevalence of severe maternal morbidity as it aimed to evaluate and publish 

national severe maternal morbidity data on an annual basis. The HIRE information 

system contains a considerable amount of maternal health data on diagnoses, and 

exploration and linkage of this and the NPRS systems could yield rich data. However, 

such linkage is prohibited under data protection legislation in Ireland (Government of 

Ireland 1988, 2003, ESRI 2008). Another problem with researching maternal health via 

database linkage in Ireland is that not all maternity hospital/units use the same type of 

maternity chart or electronic database management systems. A national maternity health 

care record was devised in 2011 (HSE 2011b), but as of August 2014, the record has not 

been implemented and the development of the electronic version of the record had not 

commenced.

2.3.1 The Maternal health and Maternal Morbidity in Ireland (MAMMI) study
The MAMMI study was designed as a sequential embedded mixed methods design 

employing a pragmatic approach with the quantitative component, this cohort study, 

preceding the qualitative component (Creswell & Plano Clarke 2007, Creswell 2010). It 

was designed as a single centre, now multi-centre, multi-strand study of the multiple 

inextricably linked morbidities that have been shown to impact on women’s postpartum 

health. The overall design offers several opportunities for mixing data collection and 

analyses on single morbidities such as urinary incontinence, faecal incontinence, pain 

etc. The core component of the MAMMI study was the establishment of the longitudinal 

cohort study and this, together with the analyses of the urinary continence (Ul) strand 

data up to six months postpartum, forms the basis of this thesis.

Before designing the study, the researcher discussed the methodology with Cresswell 

and Plano Clarke in 2011. The design comprises a cohort study, data collection from 

women’s records and in-depth interviews with women experiencing morbidities during 

the first 12 months postpartum. This methodology permits the identification of factors 

amenable to modification and trialling in later studies and facilitates the conduct of future 

research of a quantitative, qualitative or mixed method design on any of the morbidities 

being studied.

Cross sectional designs are useful for capturing prevalence on outcome measures of 

interest at a particular time point but, unlike cohort studies which explicitly incorporate 

the passage of time over defined intervals, cannot demonstrate temporal changes 

(Samet & Munoz 1998). This unique capacity of cohort studies makes it a suitable design 

to research the complexity of maternal health and morbidities that can persist, resolve
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and change in frequency and severity over time. Collection of accurate exposure 

measurements on study participants is a major objective of all epidemiological research, 

but factors peculiar to cohort studies include the prospective, repeated exposure 

assessment and large sample size (White & Hunt 1998).

The feasibility of a large scale epidemiological study of this nature, covering all 

morbidities, being conducted by a sole researcher was questioned by reviewers following 

a funding application to the Health Research Board (HRB) in 2009. Their feedback, 

along with a more in-depth review of studies on maternal morbidities, led to a decision to 

focus solely on urinary incontinence (Ul), a frequently occurring morbidity affecting as 

many as one in ten women before pregnancy, one in two women in pregnancy (Brown et 

al. 2010) and one in three women at three postpartum months (Glazener et at. 2006). 

However, in light of the complex and interactive nature of much morbidity, data collection 

on the range of maternal health morbidities was viewed as essential; restricting the study 

to Ul in isolation from other concomitant morbidities and mediating factors, would limit 

the study’s ability to provide a comprehensive assessment of aetiological and associated 

factors from the outset. It was possible, therefore, to identify a feasible PhD project on Ul 

set within a large prospective study and a longer term programme of study on maternal 

health and maternal morbidity postpartum led by Professors Begley and Clarke. This 

PhD study focuses on the primary outcome of Ul, but necessitates a discussion on the 

establishment and structure of the cohort component of the whole MAMMI study.

2.3.2 Cohort studies
In the past, it was generally assumed that women would be back to normal by six weeks 

postpartum, the traditional timing of the woman’s postnatal check-up and discharge from 

maternity services. This assumption continues to underpin service delivery in Ireland in 

2014 (Department of Health 1994) despite confirmation from research in other countries 

that substantial maternal morbidity persists well beyond this time point (MacArthur et al. 

1991, Bick & MacArthur 1995, Glazener et al. 1995, Brown & Lumley 1998, Schytt et al. 

2005, Glazener et al. 2014). The absence of maternal health data reporting systems in 

the primary care setting in Ireland, and the lack of connectivity between maternity 

hospital data and those data that are captured in GP and PHN services, meant there 

was no method of capturing or reporting on the existence, extent and prevalence of 

maternal health and morbidity across Ireland. Without such data, it appeared that there 

was no means of demonstrating the absence or existence of any maternal morbidity and 

importantly, no means of influencing service provision, regarded as being ‘out-of-step’ 

with best international practices (KPMG 2008, p. 72).
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There are several means of measuring exposure in epidemiological studies including 

personal interviews, diaries, self-administered questionnaires, record review and 

physical measurements on subjects (White et al. 2008). The first and guiding principle 

underpinning the chosen method must be that the same method is applied in an identical 

way to all participants, because any methodological differences could lead to spurious 

findings and measurement differential error (White et al. 2008). The choice of method 

frequently depends on practical rather than theoretical considerations and influencing 

factors include type, amount and detail of data required; frequency and impact on 

subjects’ lives; variability in frequency of exposure over time; availability of records and 

accuracy of the methods. Maternal health morbidities are complex, inextricably linked 

and variable in terms of timing of onset, frequency and severity. While past exposures 

are difficult to capture accurately, objectively or subjectively, they nevertheless are 

important (White et al. 2008). Researching the morbidities experienced by primiparous 

women excludes the confounding effects of previous pregnancies and births.

2.3.3 Measuring maternal health and morbidity outcomes in Ireland
After much deliberation and advice-seeking from internationally renowned experts in 

maternal health postpartum, permission was gained from Professor Brown, Melbourne, 

Australia, to modify and use the maternal health study surveys in an Irish setting. The 

Australian maternal health study commenced in 2003 and was established as a 

longitudinal prospective study (Brown et al. 2006). The potential benefits of using a tool 

previously employed elsewhere were manifold and included the possibility of pooling 

data and studying the associated factors for less prevalent morbidities, such as anal 

incontinence, that would require large samples to study in isolation (van der Steen et al. 

2008, Knight 2014). It would also lend itself to comparative analyses of outcomes studied 

at similar time points using the same data collection processes and tools.

2.4 The MAMMI study
The MAMMI study aims to identify the existence, extent and prevalence of maternal 

morbidities antenatally and up to 12 months postpartum (Figure 2-1). The objectives of 

the study are

(i) to identify prevalence of morbidities up to 12 months postpartum for women having 

their first baby

(ii) to identify associated factors including age; Body Mass Index (BMI); mode of birth 

and infant birth weight

(iii) to identify the health service-seeking and self-help behaviours of sub-samples of 

women experiencing morbidities
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(iv) to identify the risk factors for morbidities that may be amenable to intervention. 

Figure 2-1 The MAMMI study (2011)
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2.4.1 The MAMMI study Urinary Incontinence (Ul) strand
This strand of the MAMMI study aims to identify the existence, extent and prevalence of 

Ul, one marker of maternal morbidity, in 1,600 primiparous women antenatally and at 3 

and 6 months postpartum (Figure 2-2).

Figure 2-2 The MAMMI study Ul strand
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2.4.2 Objective (i): To identify the existence, extent and prevalence of Ul up to 6 

months postpartum for women having their first baby.

This objective was achieved by conducting a prospective cohort study with 1600 

primiparous women. Recruiting women antenatally, early in pregnancy, was essential in 

order to gain accurate information about women’s pre-pregnancy and current urinary 

continence status.

Prevalence of urinary incontinence was assessed in two ways; firstly using the liberal 

definition of 'any leakage of urine' and secondly, using the more restrictive definition of 

‘leaking urine at least once per month or more frequently'. The use of these definitions 

would facilitate two different comparisons with the systematic review data (chapter three) 

and the latter definition, used in the maternal health study (Brown et al. 2006, Brown et 

al. 2010), would permit direct comparison with findings from a methodologically similar 

study.

2.4.3 Objective (ii): To identify associated factors for Ul including, but not limited 

to, age, BMI, infant birth weight and perineal trauma.

Women were classified according to mode of birth and differences between groups of 

women in this primiparous population estimated. The sample size had the ability to 

detect associations between the primary exposure of interest, Ul, and a range of 

variables, including but not limited to maternal age, BMI, infant birth weight and perineal 

trauma. As there were no data on Ul in an Irish population, the sample size was 

calculated on the proportion of women affected by Ul from three international studies 

(Appendix 9). Power for estimating effect size for a range of variables was based on 

clinical outcomes from the site hospital in 2008 which showed that 72% of primiparous 

women (n=2715) had epidural anaesthesia for labour and birth. Of these, 36.3% (n=986) 

birthed spontaneously, 43.7% (n=1187) had an operative vaginal birth (33.6% (n= 913) 

assisted with vacuum and 10.1% (n=274) assisted with forceps) and 19.1% (n=541) had 

a caesarean birth. One woman's baby was born by breech birth. Mode of birth for the 

1484 primiparous women who had no epidural was undocumented but data from a 

similar cohort of women who birthed elsewhere were used to extrapolate on possible 

outcomes in the site hospital cohort. This was of interest as the women who have 

epidural anaesthesia have a urinary catheter inserted in labour whilst the women without 

epidural anaesthesia might not. Comparing Ul following spontaneous vaginal birth with, 

versus without, epidural anaesthesia permitted the exploration of intrapartum urinary 

catheterisation as a mediating factor. The variable for perineal trauma was of particular 

interest in the context of the data from the Clinical Indemnity Scheme in Ireland which
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showed that 20% of claims for the years 2005-2012 related to episiotomy breakdown 

and re-suturing, which nnay impact on a woman’s continence status.

2.4.4 Objective (Hi): To identify risk factors for Ul that may be amenable to 

intervention and trialling in future studies.

If a considerable proportion of women experienced Ul, then there exists an ethical 

obligation to take remedial action and find solutions. Although this thesis is based on a 

limited and incomplete cohort, tentative modifiable factors will be suggested following the 

data analysis and discussion chapters.

2.4.5 Post-doctoral objective (i): To identify the existence, extent and 

prevalence of Ul at 9 and 12 months postpartum for women having their first baby.

This objective will be achieved in post-doctoral research through analyses of data from 

the final cohort.

2.4.6 Post-doctoral objective (ii): To identify the health service-seeking and self- 

help behaviour of a sub-sample of women experiencing Ul.

This objective will be achieved in post-doctoral research through in-depth interviews with 

a sub-sample of women experiencing Ul. Some women experiencing Ul may attend 

continence clinics or physiotherapy services, but there is no systematic means of 

identifying these women in Ireland. Women may self-refer or be referred by a doctor, but 

it is likely, as happens elsewhere, that many may not seek help (Mason et al. 2001, Koch 

2006, Brown et al. 2014). As there are no data available on Ul in Ireland (Continence 

Foundation of Ireland 2007) there is no means of identifying affected women, 

ascertaining if they seek help and the types of help they seek other than by asking the 

women directly.

2.4.7 Considerations underpinning the aims and objectives 

2.4.7.1 Focus on Ul in primiparous women

Previous studies demonstrated that much morbidity is inextricably linked and it was 

viewed as necessary to collect data on the range of morbidities, but it was possible to 

limit analyses to outcomes on Ul up to six months postpartum within this doctoral work. 

Recruiting primiparous women excluded confounding effect of previous births.

The need to ascertain urinary continence status before and during pregnancy is relevant 

as associations with postpartum Ul have been established. Surveying women in early 

pregnancy would aid the accuracy of women recalling their pre-pregnancy continence 

status and surveying women at three monthly intervals would aid the accuracy of recall
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throughout the postpartum period. While this doctoral work focused on Ul up to six 

months postpartum, data on Ul up to 12 months postpartum are being collected and will 

be analysed in post-doctoral work.

2.4.7.2 Clinical practices

The need to gather comprehensive clinical data was apparent when one considered that 

one or two decades ago Kielland’s mid-cavity forceps were used frequently to assist 

vaginal birth whilst low-cavity forceps are more commonly used nowadays at the site 

hospital. More recently, a combination of forceps instruments and ventouse cups, metal 

or silicone, are frequently combined to assist operative vaginal births. These practices 

will be acknowledged when reporting outcomes.

Epidural anaesthesia is used in labour by over 70% of primiparous women at the site 

hospital (Geary 2010, Coulter-Smith 2013). The anaesthetic medications and methods of 

administration have evolved over time and the range of what is now termed neuroaxial 

analgesia encompasses the use of anaesthetic agents alone, anaesthetic agents 

combined with opioids and mobile epidurals (National Institute for Health and Clinical 

Excellence 2007, Simmons et al. 2012). Importantly for this study, women who use 

neuroaxial analgesia in labour will have a urinary catheter inserted, either intermittently 

or left in-situ continuously, therefore urinary catheterisation as a mediating factor 

required exploration.

2.4.7.3 Clinical importance

Once the prevalence of Ul has been established, there exists a moral obligation to 

address the health needs of affected women. Interventions can only be identified and 

trialled when information is known about those affected. It was estimated that a sample 

size of 1600 primiparous women would identify as many as 192-275 women 

experiencing Ul postpartum and it is possible that some of these women have 

unidentified health needs. Combining the findings from the cohort study with findings 

from in-depth interviews with a sub-sample of women will help identify interventions 

acceptable to women. This will be one focus of post-doctoral work.

2.4.8 Anticipated outcomes and impact 
2.4.8.1 Clinical information

The Ul strand was designed to provide a reliable estimate of the proportion of 

primiparous women who were incontinent of urine before pregnancy, antenatally and at 

three and six months postpartum. To assess the generalisability of results, 

characteristics of the study participants were compared with primiparous women birthing
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at the site hospital, nationally and available data from international studies. Conducting a 

cohort study meant that the persistence or resolution of Ul could be traced over time. 

The post-doctoral qualitative component will provide new information on women’s self- 

help and health service-seeking behaviour and the barriers encountered. It may reveal 

unmet health needs in this population and may also help in identifying and designing an 

intervention acceptable to women.

2.4.8.2 The impact of the findings

The impact of the findings from this study lies in;

(i) estimating the proportion of primiparous women with Ul before pregnancy

(ii) estimating the proportion of primiparous women with Ul antenatally

(iii) estimating the proportion of primiparous women with Ul at three and six months 

postpartum

(iv) estimating the incidence of de novo Ul (new onset) postpartum

(v) estimating the difference between groups of women within this primiparous 

population. The groups identified a priori were: spontaneous vaginal birth without 

epidural anaesthesia; spontaneous vaginal birth with epidural anaesthesia; birth assisted 

with vacuum; birth assisted with forceps and caesarean section performed before and 

during the first and second stage of labour. Variables to be explored included but are not 

limited to; age, BMI, perineal trauma and infant birth weight.

Post-doctoral work will have impact through;

(i) estimating the proportion of phmiparous women with Ul at 9 and 12 months 

postpartum (ii) identifying women’s health service-seeking and self-help behaviour, 

currently unknown in Ireland

(iii) the possibility of identifying modifiable factors amenable to intervention and thalling in 

future research.

2.5 Sampling
Obtaining a representative sample from several hospitals was given detailed 

consideration and discussed with three international researchers who were expert in 

researching maternal health. Two of these experts identified the difficulties encountered 

when recruiting women from several sites. For the proposed study, the three experts 

suggested recruiting women from one site because (i) the annual birth numbers (>4000 

primiparous women) were sufficiently large to facilitate recruitment of an adequate 

sample; (ii) the hospital population included women from rural and urban settings and
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women of high and low obstetric risk; (iii) immersion in one site, where a professional 

relationship existed between the researcher and hospital staff, could positively influence 

engagement with the research and result in a higher response rate. Recruiting from one 

site was viewed by all three experts as having the potential to achieve a high recruitment 

rate whilst having no detrimental consequences to study outcomes.

2.6 Setting
The population of interest was primiparous women attending one large maternity hospital 

in Dublin, Ireland. In general terms the site hospital is not untypical of the maternity 

hospitals in Ireland. Sixty percent of recorded births take place in six units and, four 

hospitals, one of which is the site hospital, have more than 8,000 births per annum 

(Appendix 1).

A comparison of outcomes on mode of birth, age and country of birth for primiparous 

women showed that the site hospital was not dissimilar to one other Dublin maternity 

hospital with more than 8,500 births per annum (Appendix 10). National outcomes on 

mode of birth for primiparous women were not available in 2009 when these 

comparisons were made hence national data on mode of birth for all women were used 

(Appendix 10). Outcomes on mode of birth by parity were included for the first time in the 

2009 report (ESRI 1010) and were reported retrospectively from 1999. These data show 

that the spontaneous birth rate in primiparous women for 2009 was 42.7%, the vacuum 

extraction rate was 21.2%, the forceps delivery rate was 8.2% and the caesarean section 

rate was 27.3%.

A compahson of demographic data (for pregnant and gynaecological women) with 

national data showed that the site hospital was comparable in terms of age of women but 

had a lower percentage of births to Irish women (65.7% versus 79.3%) and a higher 

percentage of births to women from other European and non-European countries 

(15.5% versus 7.2%). A considerable proportion of women attending the site hospital in 

2008, approximately 1 in 6, were from rural areas (Geary 2009).

These comparisons, from the limited data available publicly, showed that the outcomes 

for mode of birth and demographics of women attending the site hospital were similar to 

those for the maternity services elsewhere in Ireland.

2.6.1 Inclusion and exclusion criteria

The target sample was primiparous women booking for care at the site hospital, the 

eligibility criteria being age >18 years and able to read and understand English. Women 

who had multiple pregnancies were included but their data may be excluded from some 

of the analyses.

28



Women were excluded if they experienced a miscarhage, or if their baby was stillborn, 

died, or was ill in hospital at any time duhng the postpartum period.

For the purpose of this study, primiparous meant women who had not previously had a 

live baby. Whilst women may have had previous miscarriages or abortions, this 

information may not have been available when women were being offered the study 

information thus making it impractical to identify pnmigravid women i.e. women having 

their first pregnancy. Additionally, it is known that women in Ireland do not necessarily 

disclose a previous pregnancy that was aborted (Irish Family Planning Association 2000, 

Clements & Ingham 2005).

2.6.2 Sample size
The sample sizes calculated for other maternal health studies were reviewed and found 

helpful in considering the appropriate size for this study. One publication. Brown et al. 

(2006), was particularly informative in outlining the sample size calculations. The MAMMI 

study sample size was set at 1600 primiparous women and the present report of the U! 

strand would follow participants up to six months after birth, though data collection would 

continue up to 12 months postpartum.

As there were no data on U! in an Irish population (Continence Foundation of Ireland 

2007), the sample size was calculated from the proportion of women reporting Ul from 

three international studies (Brown & Lumley 1998, Glazener et al. 2006, Wesnes et al. 

2009). These data were extrapolated to the population in the site hospital (Geary 2009) 

and, where outcome data from the site hospital were absent (for mode of birth in 

primiparous women birthing without epidural anaesthesia) available data from a similar 

cohort of primiparous women birthing in a consultant unit elsewhere in Ireland were used 

(Begley et al. 2009). Estimates were calculated for the proportion of women with different 

characteristics: age; BMI; perineal trauma and infant birth weight. The criterion for 

significance in estimating differences between groups was set at p = <0.05 (Appendix 9).

2.6.3 Data analysis plan
Assessment of the representativeness of the sample in terms of social and obstetric 

characteristics was achieved by comparing the study participants with data from the site 

hospital and available national data for 2012.

Data were analysed using Microsoft Excel 2007, IBM SPSS Statistics Version 22 and 

Review Manager 5.2. Demographic and social characteristics, and obstetric outcomes, 

were presented as percentages. Univariate and multivariable logistic regression were 

used to assess associations with Ul at four time points; before and during pregnancy, 

and at three and six months postpartum.
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For objective (i), the existence, extent and prevalence of Ul, descriptive frequencies and 

95% confidence intervals were calculated for frequency and type of Ul at baseline and at 

each follow-up controlling for timing of onset (presence or absence of any leakage of 

urine and leakage of urine at least once per month or more frequently before pregnancy).

For objective (il), assessing risk factors for Ul, the proportion of primiparous women 

reporting urinary leakage or incontinence before pregnancy, antenatally and at three and 

six months postpartum was estimated and differences between groups of women 

classified. For assessment of risk factors for Ul before and during pregnancy, covariates 

included; age (assessed using two different reference categories, and with the age 

groups 35-39 years and >40 years assessed separately and combined), ethnicity 

(assessed as Irish compared with other European, using ‘being Irish’ as the reference 

category), BMI, leaking urine less than once per month before pregnancy, childhood 

enuresis, and history of UTIs or kidney problems as a child, as an adult and the 

combined variables of ‘UTIs as a child or adult’ and ‘history of kidney problems as a child 

or adult’.

Proportions of women reporting Ul by mode of birth and the variables age, BMI, perineal 

trauma, epidural anaesthesia use (for spontaneous vaginal births), urinary 

catheterisation (for spontaneous vaginal births), and infant birth weight were calculated 

for both postpartum time periods. Multivariable regression analysis was used to assess 

the extent to which mode of birth made an independent contribution to Ul. For this 

analysis, the reference category was set as birthing spontaneously without epidural 

anaesthesia. Further analyses examined the covariates of age, BMI, perineal trauma and 

infant birth weight for women birthing vaginally, either spontaneously or aided by 

instruments. The final analysis examined the covariates of epidural use and urinary 

catheterisation for women who birthed spontaneously.

The analysis planned a priori included a distinction between caesarean section 

performed before or after the start of labour and a distinction between women who 

birthed spontaneously with, versus without, epidural analgesia. Attempts would be made 

to isolate urinary catheterisation as an independent risk factor for postpartum Ul if there 

were sufficient women in the ‘spontaneous birth without epidural anaesthesia’ category.

2.7 Ethical Considerations
The first ethical consideration was the design and construction of a study that would be 

worthwhile in terms of size and scope.
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2.7.1 Conducting meaningful research
As stated earlier, researching Ul in isolation would have limited the study’s ability to 

assess associations because Ul is known to be concomitant with other morbidities. The 

solution was to design a feasible PhD study on Ul embedded in the larger MAMMI study 

with internationally renowned expert researchers as the principal investigators (Pis). The 

experience of the Pis was instrumental in securing additional funding for the study and 

for the Ul strand, and in identifying other PhD students to complete the additional strands 

of the MAMMI study. In addition, the MAMMI study consent forms were written in a 

manner that offered women the option of taking part in sub-studies and of being 

contacted about taking part in future research should follow-up studies be developed.

Most novice researchers start the process wanting to make a difference in practice but 

this requires a long term vision of the research’s potential. Consideration was given to 

devising new data collection instruments but it was deemed preferable to modify surveys 

used in methodologically sound research conducted elsewhere. Possible benefits of 

pooling data from methodologically similar studies lie in the assessment of associations 

with less prevalent morbidities, such as faecal incontinence, and identifying new 

methods of analysing combined datasets (Smith-Warner et al. 2006, van der Steen et al. 

2008, Knight 2014). Comparison of findings would also permit the exploration of 

heterogeneity in two methodologically similar studies.

2.7.2 Supporting other researchers
Whilst all lead researchers endeavour to create a supportive learning environment that 

benefits others, including novice researchers, the scale of the MAMMI study, and the 

embedded nature of the Ul strand, was such that a team of researchers, led by PI 

Professor Cecily Begley, was established between 2010 and 2014. The development of 

this collaborative team was guided by the principles for good research that govern 

individual researchers (Irish Council for Bioethics 2010, Steneck et al. 2010). The 

collaboration created a unique learning and supportive environment that fostered the 

possibility of moving from novice to independent researcher status whilst gaining 

necessary skills in large scale project management. In the course of the MAMMI study to 

April 2014, 12 other researchers joined the team. These included five at doctoral student 

level and one at Masters by Research level, with two post-doctoral researchers, one 

HRB Summer student and three MSc in Social Research students undertaking two- 

month placements with the team. Temporary research assistants have also been 

employed or undertaken internships to gain experience of data entry and study 

processes. A diagram showing the development of the MAMMI study up to August 2014 

is presented at the end of this thesis.
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2.7.3 The ethics of research on maternal health and morbidity
There are myriad ethical issues that could arise when conducting research on maternal 

health and morbidity. By their very nature, the topics covered by the research are private 

and intimate. This section outlines the deliberations and the processes undertaken from 

the inception of the study. The issues are presented chronologically, as events were 

deliberated and occurred during the design of the study.

2.7.4 Data protection
An application for registration as a data controller was submitted to the Data Protection 

Commissioner in Ireland but registration was not required (Appendix 11). The ethical 

principles of good research practice and an imperative to uphold the integrity of the 

research and researchers governed the design and conduct of the MAMMI study and the 

management of paper and electronic data (Council for International Organizations of 

Medical Sciences (CIOMS) 2002, International Epidemiological Association 2007, White 

et al. 2008, (Chapter 12), Irish Council for Bioethics 2010, Steneck et al. 2010).

2.7.5 Respect for autonomy, beneficence and non-maleficence
The 'four pnnciples’ approach to ethical deliberation guided the decision-making process 

throughout (Beauchamp & Childress 2009).

2.7.5.1 Respect for autonomy

One issue that generated much deliberation was what to do if a woman indicated that 

she had suicidal thoughts or scored high on the Edinburgh Postnatal Depression Scale 

(EPDS), which is included in all five surveys. A process for contacting women with 

suicidal thoughts, to find out if they were aware of appropriate health services, was 

discussed with supervisors, mentor, clinicians and the site hospital’s lawyer and opinions 

on the best course of action varied. Contacting the individual woman was viewed as 

trying to do good and required the researcher to be prompt in reviewing these items of 

the surveys. This would be almost impossible because of the delay between the woman 

completing and the researcher receiving the survey. A counter argument to contacting 

women reporting mental health issues was that, whilst the contact aimed to be beneficial, 

it could equally be viewed as disrespectful to the woman’s agency and right to self- 

determination. It also prioritised mental health wellbeing over physical wellbeing as no 

process for contacting women reporting physical health issues such as trauma post birth, 

faecal incontinence or 3rd or 4'^ degree perineal tears was considered. The solution was 

the inclusion of notices that provided contact details of services that might help with a 

particular morbidity.
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2.7.5.2 Beneficence and non-maleficence

The principles of beneficence, non-maleficence and respect for autonomy competed 

frequently during the deliberations. Genuine respect for autonomy meant one ought to 

respect a competent woman’s right to self-determination (and competence would be 

assumed if a woman consented to participating in the study). Doing good and doing no 

harm could mean making contact with all women reporting a physical or mental health 

issue but it could equally mean respecting a woman’s autonomy and not making contact. 

The decisive issue was what was best for women and for the conduct of this research. 

During the preparatory phase when women’s opinions were sought on the acceptability 

of the surveys and study documents, women were asked for their opinion on how this 

ought to be managed. All the women indicated that the inclusion of notices of services 

that might be of help was a useful and positive solution as it facilitated the woman to 

choose the desired course of action. It was these deliberations that led to the inclusion of 

the various notices on sources of help for all morbidities throughout the surveys.

2.7.6 Consent for use and modification of the maternal health study surveys
Permission was granted from Professor Brown to use and modify survey instruments 

developed for the maternal health study in Australia. The scope of Professor Brown’s 

study was such that it could, with a little modification, be directly applicable to 

researching maternal health and morbidity in Ireland. The maternal health study surveys 

are available at http://www.mcri.edu.au/research/research-proiects/maternalhealthstudy/. 

The modifications made are detailed in tables 2-3 to 2-19.

2.7.7 Eliciting women’s opinions on the study documentation and surveys
Maternal health and morbidity is an extensive topic to research and the scope, scale and 

content of the research might render it unacceptable to women. The balance achieved 

was between conducting research that addressed the research question, and developing 

a tool that was acceptable to women. The surveys and study documentation were given 

to a volunteer sample of women recruited via the Association for the Improvement of the 

Maternity Services in Ireland (AIMS!) and a postnatal clinic in the site hospital. Women 

were asked to comment on the content and scale of the surveys and all the study 

documents, including the language used in the information booklet and cover letters. 

Asking women for their input and opinion was viewed as a means of engaging women’s 

opinion and whilst it would have been more desirable to involve women in the study and 

survey design from the outset, this was not feasible. The compromise was to gain 

women’s input albeit to a lesser degree than ethically desirable.
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[REFLECTION -  There were nine women in the postnatal class. After I 
introduced myself and the study, one woman asked if I doing this to achieve a 
PhD or to do something about getting services for women. This made me reflect 
on my presentation and the importance of the language used when telling women 
about the study. One woman kept saying ‘I can’t believe there’s no information on 
these issues in Ireland’. Another woman said Tm a barrister and I was involved in 
the recent court case (about a 3̂ '' degree tear) but perhaps you don’t want me 
’cause I’m biased’. Many of the women waited at the end of the session and said 
‘I want to fill in that survey’].

In total, 15 women participated in this process. All of the women were asked to comment 

on the content of the study documentation and complete the survey that was most 

appropriate to them. Women were asked to address the following questions by writing on 

the survey documentation; (i) what is your opinion on a study like this?; (ii) what is your 

opinion on asking women these questions?; (iii) would you complete five surveys with 

content like this over the course of 18 months?; (iv) what do you think about the content 

of the covering letter and information booklet and what advice would you give me to 

make them more acceptable to women? and (v) please write anything that comes into 

your mind in relation to the surveys, documents and on my approach to women. Women 

were given a stamped addressed envelope for returning the documents.

2.7.8 Research Ethics Committee (REC) approval
Research Ethics Committee (REC) approval was sought and granted for the totality of 

the MAMMI study, and not just the U! strand, from the site hospital (Appendix 12) and 

from the Faculty of Health Sciences, Trinity College Dublin (Appendix 13). This, together 

with the design of the consent forms, paved the way for other researchers to join the 

MAMMI team once their details were notified to and confirmed by both RECs.

2.7.8.1 Preliminary application to the site hospital’s REC

In October 2011, a preliminary application was made to the REC at the site hospital. The 

application contained the study protocol, documentation and the unmodified maternal 

health study antenatal survey. The purpose of this application was to gain preliminary 

feedback from the REC on the acceptability of conducting research of this scale and 

scope at the site hospital. Approval was being sought to conduct research with women of 

all ages, including women under the age of 18 years and from all private, semi-private 

and public outpatients’ clinics. The REC’s feedback indicated that (i) women aged 17 

years and younger should be excluded (primarily because of concerns regarding 

disclosure of non-consensual sexual intercourse); (ii) the question on termination of 

pregnancy should be excluded (primarily because of its almost complete unavailability in
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Ireland) (iii) a more comprehensive information booklet was required and (iv) a more 

comprehensive consent form was required.

These aspects were revised and REC was granted in May 2012.

2.7.9 Ethical issues pertaining to recruitment and retention of women
Procedures were established for managing the following ethical issues:

(i) identifying and excluding women who were critically ill or died and women who 

experienced a miscarriage or gave birth to a stillborn baby following recruitment to the 

study

(ii) excluding women whose babies were ill (and admitted to the site hospital)

(iii) reporting child protection or other issues of concern that might arise during the in- 

depth interviews phase of the research.

A process to identify women who died or whose baby died before discharge from 

maternity hospital care was devised, but no similar process could be devised to identify 

women or babies that were critically ill or died following discharge from hospital. This 

was largely due to the unlinked nature of hospital and primary health care data. The only 

feasible solution was to construct the postnatal covering letters sensitively. This letter, 

which was reviewed and commented on by women, was worded in a manner that tried 

not to cause offence to the woman or any other family member who may open the 

woman’s post.

2.7.10 The Study Conduct Monitoring Group (SCIVIG)
A Study Conduct Monitoring Group (SCMG) (initially called the Study Data Monitoring 

Group (SDMG)), comprising the researcher’s supervisors, the Director of Midwifery, 

Consultant Obstetrician (Chairperson of the REC at the site Hospital) and a lay member 

of the site hospital’s REC was established to oversee the conduct of the study. The role 

and function of the SCMG were itemised in the information booklet for women.

Bi-annual meetings were planned and the first meeting, chaired by the lay member of the 

REC, took place in November 2012. The terms of reference for the group and a process 

of managing urgent and non-urgent untoward incidents, drafted by the researcher and 

circulated in advance, were finalised and agreed (Appendix 14). Prior to the second 

meeting in May 2013, one complaint had been received. I contacted a woman who had 

suffered a miscarriage, diagnosed the day of her booking visit to the hospital just after 

she had received the MAMMI study information pack, and the woman’s husband 

subsequently wrote a letter of complaint to the hospital. The complaint was managed by 

the site hospital’s information manager and the SCMG’s apology and response was
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communicated by the group’s chairperson. Actions agreed by the SCMG following this 

complaint were; the researcher would hold meetings with midwives in the antenatal 

clinics to review (i) the process of identifying women who had a miscarriage after 

receiving the study information and (ii) the process of gaining the woman’s consent to 

being contacted by researchers. In addition, a list of support groups and referrals which 

could be offered to bereaved women, or to women who called the MAMMI study phone 

with other concerns, was drafted.

Meetings for November 2013 and May 2014 were planned but were not needed because 

no further complaints or untoward incidents occurred up to April 2014. Progress reports 

detailing recruitment and retention rates, and names of additional MAMMI study team 

researchers were circulated to SCMG members in advance of the planned meetings.

[REFLECTION -  loss of control

This complaint upset me because I had upset a woman. It must have been awful 
for her and her husband and I wondered if they (the couple) thought there was no 
joined up thinking at the hospital. The couple say they did not give consent to 
have their details passed on to me. I will arrange meetings with staff and see if 
they have any other thoughts on how this process can be improved so this 
doesn’t happen again. Thank goodness the SCMG exists...! have leaned heavily 
on CB and DM.

Two weeks later;

1 wondered why 1 was so upset about this and 1 think it's because 1 feel a loss of 
control...a bit peculiar seeing as this thesis is about loss of control (over bladder 
function). When I did the HRB interview, one of the interviewers asked me how I 
thought I would cope with being a student and learner (having being a ‘leader’ in 
my professional life). I replied that I had spent my life learning and I didn’t think I 
would have a problem but it has just dawned on me that I feel a total loss of 
‘being in charge’ of this situation. 1 received the complaint verbally and when 
speaking with DM today, 1 was actually unclear of the exact wording used in the 
complaint (and therefore the exact complaint). 1 managed complaints when I was 
a manager of a hospital and a Principal Midwife Teacher but 1 was able to 
address them immediately. 1 cannot do this now, 1 don’t like it, there is a couple 
suffering and I cannot even offer to meet or listen to them and offer an apology 
and explanation.

So part of this is about me not being in control (of this situation). The meetings 
with midwives have been arranged but haven’t happened yet. 1 wonder if the 
process of information giving and recruitment can it be improved? Should 1/we 
start getting written permission from the women to have their details passed on to 
me? Is this realistic and achievable? At the moment, 1 feel uncertain about the 
information giving process even though it has been in place for the year. I know 
from calling and listening to women that they know about me and the study and 
are expecting my call....almost all of the women say so, so I know the midwives 
are informing the women...back to the midwives and ask for solutions].
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2.8 Site preparation
The meetings and processes undertaken as part of site preparation are detailed in 

appendix 15. The site was visited on a regular basis, always weekly and sometimes 

more frequently, throughout the development phase and during the study and formal 

meetings were held with midwives working in the various antenatal clinics on a monthly 

basis.

At the start of the study, the researcher was invited to present a session on maternal 

morbidities and the aims and purpose of the study at the site hospital’s annual 

conference. Midway through the study, two presentations on the study’s progress and 

preliminary findings were made at the site hospital.

[REFLECTION -  corridor conversations

Site preparation consisted of considerable time being spent in the site hospital. 
On numerous occasions, personnel divulged personal expenences of some of 
the issues being addressed in the study. Issues divulged ranged from 
experiences of Ul and FI, traumatic birth experiences and marital difficulties. One 
staff member confided that she experienced Ul and persistent perineal pain since 
the birth of a child given up for adoption 25 years ago. These conversations 
generally took place whilst walking along corhdors and ended when our pathways 
diverged at the end of the corridor. I found these conversations simultaneously 
sad, burdensome and illuminating about the persistent silence about these 
conditions even among purportedly well-informed maternity care professionals].

2.9 Database preparation
Microsoft Excel 2007 was used to develop the database for managing the women’s 

personal details. This was used to manage all contact with the women, including initial 

contacts, reminders and follow-ups. Important issues such as a woman declining access 

to her medical records were highlighted. Women who had a miscarriage or stillborn baby 

were identified and their personal details removed. Formulae were created for identifying 

the dates for posting all of the postpartum surveys. The 3-month postpartum survey was 

posted 9-10 week after the woman’s discharge from hospital date. The remaining 

surveys were posted at 23, 33 and 49 weeks postpartum. All the MAMMI study 

databases, including the six SPSS databases were developed and held on Trinity 

College Dublin’s main computer server in a MAMMI study folder, which is password 

protected and accessible by the research team only. All databases were backed up 

regularly and safe copies maintained on encrypted USB pens stored in a locked cabinet. 

Codebooks were written for all five surveys and for the hospital dataset.
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The MAMMI study website was established in February 2012, contained all the study 

documents and was used to share progress reports and preliminary findings with 

participants (http://www.mammi.ie/).

2.9.1 Information giving and the process of recruitment
At their first booking visit to the hospital/clinic, an identified gatekeeper (the midwife or 

midwifery student conducting the booking visit) gave eligible primiparous women an 

information pack about the study (Appendix 16). This pack included (i) a flyer advertising 

the study and what it entailed (ii) a letter of introduction about the researcher and 

research; (iii) an information booklet outlining the purpose of the research, the potential 

benefits and harms, the data collection methods, the time commitment, information on 

voluntary participation and the right to withdraw without prejudice to care, assurances of 

confidentiality, details of the researcher and an offer from the researcher to discuss any 

questions; (iv) two copies of the consent for surveys form; (v) the first (antenatal) survey 

and (vi) a freepost addressed envelope. The information booklet was awarded the plain 

English award by National Adult Literacy Agency (NALA) in 2011.

Booking visits take place in mornings and afternoons at various locations throughout the 

hospital and most pregnant women book for care between 12-16 weeks of pregnancy. 

Each location had all the study information and, initially, I planned to be on site and 

available to answer questions and provide further study information throughout the 

recruitment period. During the first week of the pilot study, it became apparent that this 

process was unrealistic and even unethical. The antenatal clinics were extremely busy 

and while a room was offered to the researcher, in reality, there was no private place to 

discuss the study with women without their partners.

[REFLECTION -  the importance of knowing the context

I had worked in these clinics and somehow, as I was endeavouring to become a 
competent researcher, I became engrossed in the process and neglected the 
practicality of discussing the study with a woman in such a public area. When 
planning the study, I thought this initial personal interaction with the woman was 
important to recruitment. However, I neglected to consider that women might 
have much more on their mind, and have their partner present which made 
discussing the sensitive content of the surveys, in the presence of the partner, 
unethical].

The process finally agreed and approved for the pilot and the main study was that the 

midwife conducting the booking visit would offer eligible women the study information. 

When a woman accepted the information, the midwife sought the woman's consent to 

pass her name and telephone number to the researcher. The researcher telephoned all 

women within 1-2 weeks of the booking visit. The purpose of this call was to introduce
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myself, offer additional information and clarity on the study and answer the woman’s 

questions or concerns.

Women were regarded as being enrolled in the study when the completed consent form 

and antenatal survey were received.

2.9.2 Follow-up procedure (for postpartum surveys)
The 3-month postpartum survey was posted to participants 9-10 weeks after the 

woman’s discharge from hospital date (Appendix 17 and appendix 18) and the 6-month 

survey was posted 23 weeks after the birth (Appendix 19). In the event of a study survey 

not being returned, REC approval was granted for one reminder contact with each 

woman.

2.9.3 Retaining participants
Retaining and tracking participants is crucial in the conduct of cohort studies (Hunt & 

White 1998). Retention of participants was the primary focus of activity following 

enrolment and strenuous efforts were made to make telephone contact with every 

woman who was offered the MAMMI study information pack. Calls were made up to 

8.30pm and return calls were made on weekend days when requested. Carefully worded 

voice and text messages were used when two attempts, several days apart, to make 

telephone contact with a woman failed. Women were informed that the study’s website 

was being used to share early findings and provide updates on recruitment rates. An 

open communication style was used in all interactions and women were informed that 

the researcher would and could guide the woman to appropriate sources of help if 

desired. When women responded by text or voice messages, every attempt was made to 

respond promptly.

In March 2014, more than 70% of the 3-month postpartum surveys had been completed 

and returned. Information from the maternal health study in Australia demonstrated that 

the response rate increased from -75%  to over 90% by issuing three reminders to 

postpartum women. An amendment to the REC approval seeking permission for the 

inclusion of an additional two reminders was granted, as evidence shows that this is one 

method of increasing participation and retention (Edwards et al. 2009).
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2.10 Quality assurance and quality control activities
Quality assurance consists of those activities and processes undertaken prior to data 

collection and quality control consist of the implementation of these procedures (Whitney 

et al. 1998). These processes are summarised in table 2-1 below.

Table 2-1 Summary of quality assurance and quality control activities

Quality assurance activity Quality control activities

Development of protocol, recruitment and retention procedures

Protocol development Checking participant eligibility, review of REC requirements

Site preparation Regular meetings with site personnel

Database development - review by expert Ongoing checking, review of system accuracy

Data collection instruments
Design

Adherence to plain English guidelines

Checking acceptability with women Ongoing checking

Validation of content with experts

Reliability of instruments

Pilot testing

Coding and editing Adherence to entering data as presented without 
interpretation of possible ambiguities

Researcher protocol
Testing approach with women

REC approval for additional researchers Ongoing

Training of researchers Ongoing training

Protocols for voice and text messages Ongoing review

Data entry testing Regular review and checking for accuracy; additional check 
for accuracy of data entry on all questions on Ul (8.5% of all 
data analysed for this thesis were checked)

System for maintenance and 
communication

Bi-monthly team meetings led by PI
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2.11 The pilot study
The pilot study on the antenatal survey was conducted on selected days over a four 

week period between October 5*̂  2011 and November 4’  ̂ 2011. Thirty-three women 

were offered the study information and 19 (58%) returned the consent form and surveys. 

It was not possible to make telephone contact with six women. No voice messages were 

left and no text messages were sent.

2.11.1 Modifications to study protocol and surveys following the pilot study

The response rate was 58.0% (19/33) and there were minimal data missing throughout 

except for the questions on height and weight; the ‘prefer not to answer’ option on the 

sexual health questions was largely unused (Appendix 21). There were no substantive 

changes to the survey documents but minor changes were required to correct errors in 

the options on questions. For example, some of the filter 'Go to  Q . . . ’ options were 

incorrect and these were corrected or removed (see Appendix 16, survey 1, question 

C l la  and C l 8). Amendments were also required to the codebook and the SPSS 

database in relation to the 'not relevant’ (coded as ‘888’) and 'm issing’ (coded as '999 ’) 

categories. The protocol was amended to reflect the changes to the information giving 

process as outlined earlier.

REC approval had been granted for one contact with the woman during recruitment 

phase. In view o f the difficulty in reaching the women in person by telephone, it was 

agreed that this contact could be in the form of a carefully worded text message.

Recruitment to the main MAMMI study commenced on January 31®’ 2012.

2.11.2 Modifications to the study protocol during the study
There were no modifications to the protocol duhng the main study but issues pertaining 

to the proportion of women being offered the information, and the age and ethnic profile 

of enrolled participants, were discussed at the monthly meeting with midwives at the site 

hospital. Ongoing analysis of recruitment showed that approximately 40% of primiparous 

women were offered information on the study and approximately 40% of those were 

taking part. The demographic profile of participants was reviewed regularly and a few 

months after commencement it became apparent that low numbers of participants in the 

18-24 age group and low numbers from non-European counthes were being offered the 

study information.
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2.12 Data collection
The maternal health study was established in 2003 as a prospective cohort study and 

employed a combination of mailed questionnaires and telephone interviews (Brown et al. 

2006), The surveys collected data on general health, urinary incontinence, bowel 

problems and anal incontinence, perineal and abdominal pain, sexual health and mental 

health issues and intimate partner violence. The surveys, designed as A5 booklets, 

collected information on the frequency and severity of these problems, women’s contact 

with health services, practical and emotional support and participation in paid work. Data 

were collected during pregnancy and at multiple time points up to 18 months postpartum 

with the surveys and at two time points, during the third trimester of pregnancy and at 9 

months postpartum, using computerised assisted telephone interviews (CATIs). Data 

were also collected from consenting women’s medical records. The study used 

previously validated standardised measurements where possible (Table 2-2). The 

maternal health study surveys are available at

https://www.mcri.edu.au/research/research-proiects/maternalhealthstudv/data-collection/

Table 2-2 Validated scales used in the maternal health study, Melbourne, Australia__________________

Health issue Reference

General health Jenkinson et al. (1993)

Urinary incontinence (stress, urge & mixed) Sandvik et al. (1993), Gunthorpe et al. (2000), 
Sandvik et al. (2000)

Bowel problems (anal incontinence - solid & liquid, 
and urgency)

Talley et al. (1995), Lam et al. (1999), Kalantar et 
al. (2002)

Perineal pain Melzack (1975)

Abdominal pain (post caesarean section) Melzack (1975)

Sexual health Barrett et al. (2000), Richters et al. (2003)

Mental health Murray & Carothers (1990)

Intimate partner violence Hegarty et al. (1999)

2.13 Modifications to the maternal health study surveys
Prior to making any modifications, formal and informal meetings were held with a range 

of maternity care experts and women who had recently given birth seeking their views on 

what data ought to be collected in an Irish setting. Professor Brown was consulted to see 

if, with the benefit of having completed phase 1, alterations to the surveys were 

warranted. The MAMMI study surveys were Hibernicised; questions on ethnicity, 

educational qualifications, healthcare professionals, health service use and spellings 

were modified to suit an Irish setting. These modifications are detailed in tables 2-3 to 2- 

19.
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Table 2-3 Modifications to the maternal health study surveys for use in Ireland; 1

General structure, layout and amendments to all five Maternal health And Maternal Morbidity in Ireland (MAMMI) study surveys
The maternal health study surveys The MAMMI study Justification/reason for amendment
Section/Topic Section/Topic
Women recruited at five hospital sites Women recruited from one hospital site 

(initially)
Availability of recruiting cohort of 1,600 women from one 
site because of number of primiparous women giving birth 
in site hospital (>4,000 per annum)

Women identified in early pregnancy and 
information packs posted by hospitals

Midwives gave study information pack to 
eligible women at the first booking visit

Verbal consent gained from women for midwives to share 
their name and telephone number with researcher. 
Women telephoned by researcher 1-2 weeks after 
booking visit

A5 booklet A4 booklet, professionally bound Sans serif font, size 12 on advice from National Adult 
Literacy Agency (NALA). Survey 1 and 2 reviewed for 
readability by NALA

Use of colour throughout Colour used only on front page of each 
survey booklet

More expensive to produce in colour; front page printed on 
premium paper

Inclusion of ‘Please tick here if you do not 
want to complete this or future survey’ 
(Surveys 1-4)

Provide women with option to opt-out on front page

Inclusion of questions on pain in areas of 
body

To identify women with pain in parts of the body not 
identified elsewhere in surveys

Inclusion of questions on body image Satisfaction with body image impacts on intimate 
relationships
Olsson et al. (2005) Women's thoughts about sexual life 
after childbirth: focus group discussions with women after 
childbirth. Scandinavian Journal o f Caring Sciences, 
19(4): 381-387
Mickelson & Joseph (2012) Postpartum Body Satisfaction 
and Intimacy in First-Time Parents. Sex Roles, 67(5-6), 
300-310

Notice to all women experiencing urinary 
incontinence in Surveys 2 and 3 (at three and 
six months postpartum)

To identify women who were experiencing urinary leakage 
and were willing to discuss it with the researcher
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Table 2-4 Modifications to the maternal health study surveys for use in Ireland: 2

General structure, layout and amendments to all five Maternal health And Maternal Morbidity in Ireland (MAMMI) study surveys
The maternal health study surveys The MAMMI study Justification/reason for amendment
Section/Topic Section/Topic

Inclusion of the Depression, Anxiety and 
Stress Scales (DASS) (Lovibond & Lovibond 
1995) in addition to the Edinburgh Postnatal 
Depression Scale (EPDS). The DASS was 
devised to enhance understanding of the 
spectrum of emotional states and does not 
include symptoms of sleep, appetite or libido, 
which are altered during pregnancy and 
motherhood.

The DASS-21, a short form, is a set of three self-report 
scales designed to measure depression, anxiety and stress. 
The DASS has been validated with clinical and non-clinical 
populations (Antony et al. 1998, Crawford et al. 2011). The 
prevalence of anxiety and stress in a study with 325 
postpartum women identified the need to assess broader 
indicators of psychological morbidity (Miller et al. 2006) and 
the DASS-21 is viewed as a useful tool for this purpose. 
Inclusion of the DASS-21 permits comparisons with the 
EPDS and may enhance understanding of the complexity of 
conditions described as perinatal depression and anxiety. A 
comparison of the findings from these tools will be 
conducted in a separate analysis

Composite Abuse Scale (CAS) (Survey 
four at 12 months postpartum)

Inclusion of Composite Abuse Scale (CAS) 
(parts 1 and 2) in all 4 postpartum surveys 
(Surveys 2-5)

Women’s Aid, Ireland, is deeply concerned about the 
prevalence of domestic violence during pregnancy and the 
postnatal period (Women's Aid 2014)
httD://www.womensaid.ie/camDaians/domesticviolenc1.html.

During the triennium 2003-2005, 14% of women who died 
self-declared they were subjected to domestic abuse (Lewis 
2007) (Confidential Enquiry into Maternal And Child Health 
(2007)).

Safe Ireland was contacted by 22 pregnant women during 
their ‘Just one day’ campaign in 2012 (Safe Ireland 2014) 
httD://www.safeireland.ie/2013/22-Dreanant-women-looked- 
for-safetv-from-violence-on-iust-one-dav/



Table 2-5 Modifications to the maternal health study surveys for use in Ireland; 3

General structure, layout and amendments to all five Maternal health And Maternal Morbidity in Ireland (MAMMI) study surveys

The maternal health study surveys The MAMMI study Justification/reason for amendment
Section/Topic Section/Topic

Survey four issued at nine months 
postpartum

There was no option of completing a computer assisted 
telephone interview (CATI) due to lack of resources. 
Survey four survey included at nine months postpartum - 
women who have taken paid maternity & unpaid leave will 
be returning to work around this time and this might 
impact on their health status

Development of supplementary surveys for 
women who gave birth to twins (Surveys 2-5)

Supplementary surveys containing only those questions 
relevant to the second baby were devised for women who 
gave birth to twins

Inclusion of notices on sources of help for a 
variety of morbidities*

To offer women sources of help/advice that may not be 
known to them

* Each section of each of the five surveys contains a notice on sources of help. These notices contain the name and contact details of appropriate 
people/organisation(s). These were:
(i) Urinary or faecal incontinence - discuss with doctor or midwife or contact physiotherapy department (permission gained from senior physiotherapist to 
include notice of help in all five surveys. The usual practice is that women attending the site hospital can self-refer during pregnancy and up to six months 
postpartum)
(ii) Pain in parts of the body - notice to advise concerned women to discuss pain with doctor or another health professional
(ii) Pain with sexual activity - discuss with your doctor. Unwanted sexual activity - details of sexual assault treatment unit and rape crisis centre included
(iii) Emotional health - contact mental health midwife at site hospital (permission gained from mental health midwife. Usual practice is that women 
attending the site hospital can self-refer during pregnancy and postpartum). Details of other support organisations such as Aware (for depression), and an 
internet service wvw.vourmentalhealth.ie included
(iv) Intimate partner violence (Surveys 2-5) - details of Women's Aid included
(v) Miscarriage (Survey 5 only) - details on miscarriage association included
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Table 2-6 General modifications to the antenatal survey

The maternal health study survey one (S1) 
-  antenatal survey

The MAMMI study survey one (S1) -  the 
antenatal study survey

Justification/reason

Section/Q Topic Section/Q Amendments

A About you and your baby A About your general health and 
well-being

B Health issues BEFORE this 
pregnancy

B Your health BEFORE pregnancy

C Your health NOW Omitted OualityMetric (QM) advised that the SF-36 required 
licence, an annual fee and exportation of data for 
analysis by QM. The fee was prohibitively expensive 
and as a member of the site hospital REC, 1 knew 
permission would not be granted to export data, albeit 
anonvmised. abroad httD://www.sf- 
36.ora/coDvriaht.shtml

D Health issues DURING this 
pregnancy

C Your health SINCE THE START 
of your pregnancy

E Your emotional well-being NOW D Your emotional health and well
being NOW

F About you and your household E You and your household

G Your feedback on the 
questionnaire

Included as part of section E



Table 2-7 Specific modifications to the antenatal survey

The maternal health study survey one (S1) 
-  antenatal survey

The MAMMI study survey one (S1) -  the 
antenatal study survey

Justification/reason

Section/Q Topic Section/Q Section/Q Topic
A2b Multiple pregnancy S2 A2 Moved to S2 A2 Women may not have had an ultrasound scan to 

count number of babies at the time of completion of 
S1

A2c Expected mode of birth Omitted
A5-A6 Miscarriage and abortion Omitted Request from Research Ethics Committee (REC) at 

site hospital - (viewed as intrusive), unavailability of 
abortion in Ireland

A9 General health before 
pregnancy

A5 Included thyroid problems, 
depression, kidney problems, 
epilepsy, eating disorders

Frequently occurring health issues. 0  on eating 
disorder included as a result of meeting with perinatal 
psychiatrist

A11 Operations or surgical 
procedures

A6 Included -  haemorrhoidectomy, 
kidney investigations, surgery 
and injury to bones in back

Frequently occurring health issues

A12 Medication and treatment for 
bowels

A7 Included additional Qs on 
additional treatments and 
frequency

Recommended following expert review during content 
validity process

A13 Admission to hospital during 
current pregnancy

Omitted Captured on maternity records

B1 & 3 Health before current pregnancy B1 & 3 Included question on controlling 
flatus

C3-11 Activity during a typical day 
(SF36)

Omitted QualityMetric (QM) advised that SF-36 required 
licence, annual fee and that data were required to be 
analysed by QM. Fee prohibitively expensive and as a 
member of the site hospital REC, 1 knew permission 
would not be granted to export data, albeit 
anonymised, abroad 
http://www.sf-36.org/copyright.shtml
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Table 2-8 Specific modifications to the antenatal survey continued

The maternal health study survey 1 (S1) -  
antenatal survey

The MAMMI study survey 1 (S1) -  the 
antenatal study survey

Justification/reason

Section/Q Topic Section/Q Section/Q Topic
D18 Fear of any partner B3A Moved to earlier section On advice from Professor Brown
D20a Consulted GP for routine care C22 Omitted Routine pregnancy care in Ireland prescribed
F5 & 6 Income and pension Omitted Expert review -  ‘information limited’ and much more 

information would be required for purposeful analysis 
(single, joint income etc.)

Inclusions
B3 0  & P 
C1 L & M

Inability to lose or gain weight Recommended by dietition

B14b & 
C10b

Faecal incontinence Inclusion of question on inability to defer/delay urge to 
defaecate (Abrams et al. 2002)

B19 & 20 
C16& 17

Frequency and satisfaction 
with sexual activity

B22 & 13 Pain in parts of the body To identify pain in parts of the body not captured 
elsewhere in surveys (prior to identifying Pregnancy- 
related back pain (PBP) and (Pregnancy-related pelvic 
girdle pain (PGP).

C23 Choice of GP Women do not always register with, or attend, the same 
GP

C28-31 Alcohol use One in 10 women reported consuming >6 units of 
alcohol per week during pregnancy (Barry et al. 2007).

D3 Inclusion of DASS scale EPDS does not capture spectrum of anxiety. Crotty & 
Sheehan (2004 ) reported that 1 in 8 to 10 women 
experienced anxiety during and post pregnancy

E3 Housing Some of the women may be residing in hostel 
accommodation and this may affect their physical 
health



Table 2-9 Modifications to survey two - three months postpartum

Maternal health study survey two (S2) at 3 
months postpartum

The MAMMI study survey two (S2) at 3 
months postpartum

J ustif ication/reason

Section/Q Topic Section/Q Amendments

A About you and your baby A About you and your baby

B Labour and birth B Your labour and birth

C Life with a new baby C Life with a new baby

D Your health since the birth of 
your baby

D Your health since the birth of 
your baby

E Sex after childbirth E Sex after childbirth

F Your emotional health and well
being now

F Your emotional health and well
being now

G Contacts with health services G Contacts with health services

H About you and your household H About you and your household

Comments on the survey 1 You and your relationships

J Comments on the survey Included questions on accessing MAMMI study website 
and request for desired/useful information
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Table 2-10 Modifications to survey two - three months postpartum continued
Maternal health study survey two (S2) at 3 
months postpartum

The MAMMI study survey tv«ro(S2) at 3 
months postpartum

Justification/reason

Section/Q Topic Section/Q Amendments
A5 Baby’s weight Omitted (accidentally) Recorded in pregnancy and birth records
A6 Admission to hospital Omitted Recorded in pregnancy records
B5 Location of birth Omitted One hospital site
B2-4 Onset of labour A4 Amended Amended to capture variation in practice and attempt to 

distinguish between induction and augmentation of 
labour

B5 Pain management 81 Amended Reflect options available in site hospital
810 Method of pushing 85 Amended Reflect local practices
812 Mode of birth A4 Amended Question on elective caesarean section included in A4

821 Caesarean section/instrumental 
birth

88 Omitted Information captured in 88

B24 Medical complications 820 Amended Inclusion of question on urinary retention because of 
knowledge of local practices and complications

B25 Pain medication 821 Amended Reflect local prescribing practices
D1 Experienced any of the following 

since the birth
D1 Amended Sore nipples are cited as a reason for introducing 

formula (Begley et al. 2012).
D2 Depression D2c Amended Recommended following expert review during content 

validity process - inclusion of question on 
medications/treatments not captured elsewhere

D3 Anxiety D3 Amended Recommended following expert review during content 
validity process - inclusion of question on 
medications/treatments not captured elsewhere



Table 2-11 Modifications to survey two - three months postpartum continued
Maternal health study survey two (S2) at 3 

months postpartum

The MAMMI study survey two (S2) at 3 

months postpartum

Justification/reason

Section/Q Topic Section/Q Amendments

D9 Leaking urine D9c Amended To include question on reasons for not discussing Ul 

and make comparison with S1

D17 Pain management D20b Amended Reflect local prescribing policies

G6 & 7 Talking about things troubling you G6-11 Amended Reflect local practices and differentiate between health 

care providers

G9 Admitted to hospital G4-5 Amended Reflect local practices including admission to the 

emergency room of the site hospital; differentiate 

between maternal and infant reasons for admission

HI About you and your household HI Amended Inclusion of two additional options

H2 Who else lives together with you H2 Amended Inclusion of nanny/au pair option

H5-7 Returning to work H5-6 Amended Reflect local options

New inclusions to S2 (and S3 to 5)

B3 Urinary catheterisation Local practice is that women who have epidural 
anaesthesia for labour have a urinary catheter inserted. 
This may be a risk factor for Ul postpartum

B14 Pain management To ascertain if women were happy with their choice of 
pain management. More than 70% of primiparous 
women use epidural anaesthesia in labour (Geary 2010, 
Coulter-Smith 2013).
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Table 2-12 Modifications to survey two - three months postpartum continued
Maternal health study survey two (S2) at 3 
months postpartum

The MAMMI study survey two (S2) at 3 
months postpartum

Justification/reason

Section/Q Topic Section/Q Amendments
New inclusions to S2 (& S3-5) continued
DIO Urinary incontinence Research suggests that Ul severity and amount alters 

over time
D11-12 Urinary tract infection Anecdote and review of emergency room (ER) records 

for 2011 suggests that a considerable proportion of 
women return to the ER with dysuria and are prescribed 
antibiotic therapy. There is no evidence to support or 
refute this

D15 Faecal incontinence Inclusion of question on inability to defer/delay 
defaecation (Abrams et al. 2002)

D27a & b Pain management Inclusion of questions on pain management following 
caesarean birth and questions on discussing it with 
healthcare professional

D29 Body image Satisfaction with body image impacts on intimate partner 
relationships
Olsson et al. (2005), Mickelson & Joseph (2012)

D30 Body pain Ascertain temporal changes in pain in parts of the body 
not identified elsewhere

F4 DASS Inclusion of DASS to ascertain temporal changes in 
depression, anxiety and stress

H3 Housing Ascertain changes in living accommodation status
1 You and your relationship -  

inclusion of CAS
Inclusion of composite abuse scale (CAS) to ascertain 
the onset of, and changes in, abuse over the first 12 
months postpartum (Lewis 2007)



Table 2-13 Modifications to survey three - six months postpartum

Maternal health study survey three (S3) at 6 
months postpartum

The MAMMI study survey three (S3) at 6 
months postpartum

Justification/reason

Section/Q Topic Section/Q Amendments

Survey three at six months 
postpartum followed the same 
style and content as S2. The 
section on 'Your labour and birth’ 
was removed

A You and your baby and 
contact with the health 
services

Contact with health services was moved to follow 
chronologically the questions on you and your baby’s 
health.

B Life with a new baby

C Your health over the past 
THREE months

D Sex after childbirth

E Your emotional health and 
well-being now

F You and your household

G You and your relationships

H Comments on the survey Included question on accessing the MAMMI study 
website and request for desired/useful information

No additional amendments 
were made to S3
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Table 2-14 Modifications to survey four - nine months postpartum

Maternal health study at 9 months 
postpartum

The MAMMI study survey four (S4) at 9 
months postpartum

Justification/reason

Section/Q Topic Section/Q Amendments

No survey issued, used 
computer-assisted telephone 
interview/ (CATI)

Inclusion of survey at 9 months 
postpartum

Insufficient personnel resources to conduct telephone 
interviews with all women. S4 included to collect data at 
a time point when women may be returning to paid 
work following maternity leave

The maternal health study used 
a computer assisted telephone 
interview (CATI) at 9 months 
postpartum.

A You and your baby and 
contact with the health 
services

Same as S3

B Life with a new baby

C Your health over the past 
THREE months

D Sex after childbirth

E Your emotional health and 
well-being now

F You and your household

G You and your relationships

H Comments on the survey Included question on accessing the MAMMI study 
website and request for desired/useful information



Table 2-15 Modifications to survey four - nine months postpartum continued
Maternal health study at 9 months 

postpartum
The MAMMI study survey four (S4) at 9 

months postpartum

Justification/reason

Section/Q Topic Section/Q Amendments

Amendments from S3

C Removal of notice to women 

experiencing urinary 

incontinence

Women experiencing Ul were no longer required to 

indicate their willingness to be interviewed as the cohort 

would be identified

C31-36 Inclusion of questionnaire on 

pregnancy related back pain 

(PBP) and pelvic girdle pain 

(PGP)

To assess the symptoms and activity limitations of 

women with PBP and PGP; this was included as there 

was a PhD student on the team studying that morbidity 

(Appendix 20).

Stuge et al. (2011) The Pelvic Girdle Questionnaire -  A 

Condition-Specific Instrument for Assessing Activity 

Limitations and Symptoms in People with Pelvic Girdle 

Pain. Physical Therapy 91 (7); 1096-1108.

Grotle et al. (2012) Reliability and Construct Validity of 

Self-Report Questionnaires for Patients with Pelvic 

Girdle Pain. Physical Therapy. 92(1 ):111-123.
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Table 2-16 Modifications to survey five - twelve months postpartum

Maternal health study survey four (S4) at 12 
months postpartum

The MAMMI study survey five (S5) at 12 
months postpartum

Justification/reason

Section/Q Topic Section/Q Amendments

A Life 12 months after childbirth A About you and your baby and 
contact with health services

Follows the same style and order of content as S3 & S4

B Your health after childbirth B Life with a 12 month old baby

C Your emotional well-being C Your health over the past 
THREE months

D Your family and relationships D Sex after childbirth

E Sex after childbirth E Your emotional health and 
well-being now

F Contact with health services F You and your household

G More about you and your baby G You and your relationships

Comments on the survey



Table 2-17 Modifications to survey five - twelve months postpartum continued
Maternal health study survey four (S4) at 

12 months postpartum

The MAMMI study survey five (SS) at 12 

months postpartum

Justification/reason

Section/Q Topic Section/Q Amendment Topic

A2 Time for yourself B11 Moved to section B

A3 Practical help B12 Amended Option of 'nanny/au pair’ added

A5 Contribution of partner B14 Amended Option of ‘boyfriend/girlfriend’ added

A6-12 Activity and exercise B15-21 Amended B22-23b included questions on type of exercise. 

Exercise and avoidance of exercise linked to Ul 

(Nygaard et at. 2005)

B1 Your health in the last 3 months C1 Amended Included option of ‘sore nipples’

B2 Relationship problems C4 Moved to section C

B3 Depression C 2 b & c Amended Questions on onset and treatment of depression 

included

84 Anxiety C 3 b & c Amended Questions on onset and treatment of anxiety included

B6 Over active bladder (OAB) C a&  b Amended OAB wet (actual leakage) included (Abrams et al. 

2002).

B9 Questions on urinary 

incontinence

C9a Included Questions on help-seeking behaviour (same as S2-S4)

C10 Included Question on self-assessment of symptoms

C10a & b Included Questions on UTIs and antibiotics used (same as S2- 

S4)

BIO Questions on faecal incontinence C 1 7 a & b Included Questions on help-seeking behaviour (same as S2-S4)

C18 Included Question on self-assessment of symptoms
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Table 2-18 Modifications to survey five - twelve months postpartum continued
Maternal health study survey four (S4) at 

12 months postpartum

The MAMMI study survey five (SS) at 12 

months postpartum

Justification/reason

Section/Q Topic Section/Q Amendment Topic

B18b Perineal pain C20 Amended Reflect local prescribing practices

C21a & b Included Question on help-seeking behaviour (same as S2-4)

B23 Lower abdominal pain C27a & b Included Pain management

C28 a & b Included Question on help-seeking behaviour (same as S2-4)

C29 Included Question on satisfaction with body image (same as S2- 

4)

C30 Included Pain in parts of the body (same as 82-4)

C31-36 Included Questionnaire on symptoms and activity limitations of 
women with PBP & PGP (Stuge et al. 2011) (Appendix 
20).

828 & 29 Smoking Omitted

C l Your emotional well-being now E4 Included DASS-21 (same a S2-4)

D1-D8 Your family and relationships G1-8 Moved to section G In keeping with order of section in S3-S4

E5 Sex after childbirth D5a Amended Included question to differentiate between first time 

trying to have vaginal intercourse and subsequent 

times

D9a & b included Question on help-seeking behaviour (same as S2-4)

DIO Included Satisfaction with over all sex life (same as S2-4)

D14 Included Question on help-seeking for specific sexual health 

issues

E13 Frequency of sex D15 Amended Options on frequency of sex included (same as S2-4)



Table 2-19 Modifications to survey five - twelve months postpartum continued

Maternal health study survey four (S4) at 

12 months postpartum

The MAMMI study survey five (S5) at 12 

months postpartum

Justification/reason

Section/Q Topic Section/Q Amendment Topic

F Contact with health services A Included in section A

F la  & b Visited GP A Included in section A Reflect local practices (same as S2-S4)

F1c Visited GP for pregnancy check

up

A Omitted Reflect local practice. Question on pregnancy in section 

A

F2 Issues discussed with GP Amended Questions included in each of previous sections with 

relevant problem

F3 Maternal and child health nurse A Amended Reflect local practices (same as S2-S4)

F5 Reasons for admission A5-8 Included in section A Reflect local practices (same as S2-S4)

G1-6 Your baby and breastfeeding Omitted Information captured elsewhere

G6-9 You and your household F Included in section F Same as S2-S4
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2.14 Validating the MAMMI study surveys
After permission was gained from Professor Brown to use and modify the maternal 

health study surveys, formal and informal meetings and consultations were held with a 

range of maternity health care professionals and researchers whose areas of expertise 

included research (conducting cohort studies or mixed methods studies), maternity care, 

continence care, perinatal mental health, women’s health, physiotherapy and 

epidemiology.

2.14.1 Face validity
Face validity is described as the appropriateness of the items in an instrument to the 

concept being measured (Lo Biondo-Wood & Haber 1998). It is a cursory and casual 

review of the appropriateness of items by ‘untrained judges’ and its value as an 

assessment of validity has been descnbed as questionable (Litwin 1995, p. 35). Despite 

this criticism, the process offered the target population the opportunity to offer opinions 

and input on the instruments prior to conducting the pilot study.

Fifteen women who were pregnant or had recently given birth assessed the face validity 

of the MAMMI study surveys; five women were recruited through an advertisement 

posted on the Facebook site of the Association for the Improvement of the Maternity 

Services in Ireland (AIMSI); six women were recruited from a postnatal physiotherapy 

class and four women heard about the study via colleagues. All 15 women assessed the 

survey that was most appropriate to them i.e. the antenatal or one of the postpartum 

surveys. None of the women found the questions unacceptable or unclear and many 

commented that they understood the relevance of the questions being posed. Several 

women wrote detailed comments on the back of the survey indicating that they 

welcomed this type of study.

2.14.2 Content validity
A process and tool for assessing the content of surveys one and two was devised. The 

tool was based on Lynn’s (1986) work in which each item is rated by an expert on a 

scale of 1 to 4: 1 = the item is not relevant; 2 = the item needs major revision; 3 = the 

item needs minor revision and 4 = the item is relevant. This index is described by Polit et 

al. (2007) as belonging to the consensus estimates index according to the categories 

identified by Stemler (2004).

2.14.2.1 Selecting the panel of experts

Grant & Davis (1997) detail the process for selecting the panel of experts, their required 

credentials and the information experts require in order to complete the content validity 

assessment adequately. A track record of publications in reputable journals, national
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representation and research on the content of interest may be used in the selection 

process or clinical expertise may be viewed as essential criteria (Grant & Davis 1997), 

Experts from several disciplines can be useful (Waltz et al. 1991) and they should also 

be knowledgeable about the target population (Polit & Beck 2008:337).

Lynn (1986) suggests a minimum of five experts is required to provide a sufficient level 

of control for chance agreements but includes the caveat that it may be problematic in 

accessing this number of content experts, and their cooperation. However, a minimum of 

three experts is required as any less would be too few to undertake a meaningful content 

assessment and may jeopardize the instrument’s development (Lynn 1986). Whilst the 

maximum number of experts has not been established, Lynn (1986) suggests it is 

unlikely to exceed ten, Polit & Beck (2008) suggest the process be completed with at 

least three experts but that a larger group is preferable while Schilling et al. (2007) 

identified the benefits accrued from using a heterogeneous panel of 28 experiential and 

professional experts. What is important is that the knowledge and expertise of the totality 

of the experts, together with the assessments of the target population, are sufficient to 

give confidence and credibility to the validation process.

2.14.2.2 The panel of experts

A panel of 18 experts was convened to validate the content and judge its relevance in an 

Irish setting (Appendix 22). Before issuing the content validity tools and surveys, a 

meeting was held with each expert to explain the MAMMI study, the purpose of the tool 

and process, the time commitment required (minimum 2 hours) and seek their consent.

The experts were asked to assess and determine the relevance of each item (question) 

in survey one and two and determine that the item and the response options were 

relevant by rating them on a scale of 1 to 4 (Appendices 23 and 24). The content validity 

document contained a final section asking experts to write comments on the 

completeness of the survey and the overall style and presentation. Surveys three, four 

and five were not issued to the experts because the content of these surveys was 

contained in surveys one and two.

2.14.2.3 Content validity index calculations and summary of findings

Definitions and interpretation of the terms used in computing the validity indices are 

presented in table 2-20. The computations and summaries for the S-CVI/Ave of the 

antenatal survey (survey one) and the 3-month postnatal survey (survey two) are 

presented in appendices 25 and 26 respectively. The tables show the range of 

computations for the mean l-CVI, the mean expert proportions and the S-CVI/Ave when 

scores of 3 and 4 are included. In the interest of transparency, the S-CVI/UA (universal
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agreement) was also calculated. The computations show that both survey instruments 

received an S-CVI/Ave rating of 0.97 whereas the S-CVI/UA was 0.66 for survey one 

and 0.71 for survey two, as judged by the 17 experts that completed the process. The S- 

CVI/Ave for survey two was 0.97 and the S-CVI/UA was 0.71. Whilst the generally 

accepted standard for the S-CVI (S-CVI/Ave) is 0.80, its use is not always justified by 

researchers (Polit & Beck 2006). Waltz et al. (2005) recommend a higher tolerance of 

0.90 (for the average congruency percentage (ACP), which is the same calculation as 

the S-CVI/Ave). Polit and Beck (2006) consider it reasonable to demand the higher 

standard of 0.90 for the S-CVI/Ave than for the S-CVI/UA as it is more liberal in its 

calculation of congruence. For a scale to be judged as having excellent content validity, it 

should comprise items that have a minimum l-CVI of 0.78 (for three or more experts) 

(Polit and Beck 2006, Polit et al. 2007). According to these recommendations, the S- 

CVI/Ave of 0.97 for surveys one and two reflects excellent content validity. However, if 

the S-CVI/UA ratings were required to be 0.90 or greater, then neither survey instrument 

would meet the required standard. But, as Polit et al. (2007) note, the S-CVI/UA is overly 

stringent and acceptable levels for the S-CVI/UA become difficult to achieve as the 

number of experts increases (Polit et al. 2007). A panel of 17 experts assessed the CVI 

for the MAMMI study surveys one and two and 15 CVI tools on each survey were 

completed. However, if one expert was excluded from this panel, a S-CVI/UA rating of 

0.9 would have been achieved. Because of the influence of just one expert’s rating on 

the S-CVI/UA, researchers should be explicit when reporting the membership and 

credentials of the panel of experts employed. According to these scores the MAMMI 

study surveys one and two can be viewed as having valid content.
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Table 2-20 Definitions and Interpretations o f CVI scores

Definitions and interpretation of CVI scores

Content validity index Definition Explanation Comment

Item content validity index 
(l-CVI)

The content validity index 
of the individual item

The number of relevant’ scores given to each 
item divided by the number of experts in your 
panel.

In this example, scores of '3' and ‘4’ are relevant 
and scores of ‘1’ and ‘2’ are not relevant

Scale CVI (S-CVI)
(Waltz et al. 2005:155). 
This is the same as the S- 
CVI/ (UA) (Polit and Beck 
(2006)

The content validity index 
of the totality of the 
scale/instrument

This definition assumes both experts, or all 
when more than 2 experts are employed, rate 
the item as relevant.

Polit and Beck (2006:492) refer to this 
interpretation of the S-CVI as the S-CVI/UA 
(universal agreement). It means ‘the proportion of 
items judged relevant by all the experts

Scale-CVI (S-CVI or S- 
CVI/Ave (Polit and Beck 
2006)

The content validity index 
of the totality of the 
scale/instrument

This definition averages the l-CVIs for the totality 
of the scale/instrument.

Polit and Beck (2006:492) refer to this 
interpretation of the S-CVI as the S-CVI/Ave 
(average). It means the average of the l-CVIs for 
the totality of the items on the scale

S-CVI calculations

Scale-CVI (S-CVI or S- 
CVI/Ave (Polit and Beck 
2006)

1 .* Add up each expert’s scores of relevant scales. Then add up the scores 
for all the experts and divide this number by the number of experts.

This is reported as the proportion of items rated 
relevant’ across the experts = mean expert 
proportion

2.* Add up the item CVIs (l-CVIs) for all the items and divide this number by 
the number of items

This is reported as the average l-CVI = Mean 1- 
CVI

3. * Add up the number of items rated relevant for the totality of the 
scale/instrument and divide this by the number of items in the scale

This is reported as S-CVI or S-CVI/Average (the 
latter being the term used by Polit and Beck 
(2006) to aid clarity and avoid ambiguity

* These three scores will always be the same
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2.15 The reliability of the MAMMI study surveys
Considerable thought was given to the means of assessing reliability. On the one hand, 

assessment of each survey was desirable but this was viewed as ethically questionable 

by placing undue burden on women whose data were not going to be included in the 

analysis. In view of the fact that the questions are relatively constant over the five 

surveys, a decision was made to assess reliability using the antenatal survey only and 

the test-retest approach. This intramethod reliability of nominal categorical variables was 

measured by Cohen’s kappa, k, where k refers to the number of categories (White et al. 

2008, Pallant 2010).

The researcher gained permission to address the parenthood education classes held at 

the site hospital on two occasions. The aims of the MAMMI study and the process 

involved in testing the reliability of the survey were outlined, and pregnant women 

interested in taking part in the process were invited to approach the researcher after the 

class. Ten women, primiparous and multiparous, were recruited from these classes. 

Each woman was given the study information pack, two copies of the consent form, two 

copies of survey one, two prepaid envelopes and the researcher’s contact details. The 

woman’s name and telephone number were recorded and women were advised they 

would receive a reminder call to complete survey one for the second time 1-2 weeks 

after their completed first survey was received. Ten women returned the survey at time 

one and nine completed it at time two.

Eleven variables which were expected to remain stable i.e. items relating to the woman's 

pre-pregnancy history were measured using Cohen’s kappa statistic, k Four variables 

related to urinary incontinence (Ul), four related to faecal incontinence (FI) and urgency, 

one related to the description of health, one related to satisfaction with sexual life and 

two related to pain in any part of the body. The vanables on Ul and FI offer five response 

options (Table 2-21) and were transformed into dichotomous variables as they will be in 

the final analysis.

Table 2-21 Variables assessed in reliability tests

Variable Response options Dichotomous variables

Urinary incontinence No, never 1=No

Faecal incontinence & urgency Yes, less than once a month

Yes, one or several times a month 2=Yes

Yes, one or several times a weel<

Yes, every day
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Coded data were entered twice into SPSS. The k  statistic ranged from 0.87-1.0, 

indicating very strong agreement between the responses. The k  statistic is a measure of 

exact agreement but does not dischminate between categorical responses (White et at. 

2008). This is an important distinction in the MAMMI study. For example, a woman may 

indicate that she had U! less than once per month at time 1 and once per month or more 

frequently at time 2. In the final data analysis when variables for Ul are transformed into 

dichotomous variables, this would result in a woman moving from the ‘continent’ to 

‘incontinent’ category.

The variables relating to history of Ul and FI before pregnancy were reassessed for 

movement between subjects’ responses using weighted k (kvi) and these variables were 

found to be constant.

2.16 Data quality
As part of the routine quality control activities (Table 2-1) 5.0% of the data entered into 

SPSS are checked for accuracy on a monthly basis. In addition, all the data for this 

thesis were checked before data analysis commenced.

All the surveys were checked alongside the electronic database and the following 

verified;

(i) the study numbers recorded on the paper copies of the surveys concurred with 

those recorded electronically

(ii) the number of women who withdrew or chose the 'prefer not to complete this 

or future sun^eys’ option

(iii) the number of women who were excluded and the reason(s) for their 

exclusion

(iv) the number of women who declined access to their medical records

(v) the number of women who returned either or both of the postpartum surveys.

Before starting the data analysis, the minimum, maximum, missing and ‘not applicable’ 

values for each variable in each of the SPSS databases were checked for accuracy. 

Additionally, 8.5% (n=75) of responses to the questions on urinary incontinence in all 

three surveys were checked to verify the accuracy of data inputting on the type and 

frequency of incontinence. Paper copies of women’s surveys were checked alongside 

the SPSS records by two people and were found to be 100% accurate.
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2.17 Process analysis
The process of establishing and commencing the MAMMI study took two years. 

Development of the consent form alone took three months and involved considerable 

discussion with a medical lawyer. In hindsight, this process was invaluable as it paved 

the way for the inclusion of additional researchers with relative ease and conducting 

additional and follow-up research with enrolled women.

During this development time, I consulted widely, informally and formally, with maternity 

healthcare professionals, colleagues, midwives, obstetricians, psychiatrists and mental 

health midwives, physiotherapists, GPs, PHNs, perinatal epidemiologists and information 

system managers both in Ireland and abroad.

Those in Ireland were not surprised by the level of morbidities cited in the international 

literature. In the main, healthcare professionals with responsibility for women’s 

postpartum health felt that similar if not higher levels of morbidity would be found in 

Ireland and that the referrals that they were seeing were the 'tip o f the iceberg’ as only 

those women with the more severe levels of morbidity were being referred, or self- 

referring. The absence of data in Ireland was blamed on inadequate information and the 

busyness of services which have to prioritise life-threatening morbidities.

A discussion with an overseas epidemiologist, which took place early in the application 

for funding phase in 2010, was particularly disheartening. It was suggested that 

conducting a randomised trial on an intervention for Ul would be far more valuable than 

repeating a study merely to identify what is already known. This point was discussed 

with numerous healthcare professionals in Ireland who stated invariably that Ireland was 

different (because of high intervention rates). Their responses can be summarised in two 

statements; ‘you ’ll get nothing done without local data’ and ‘Ireland does not have the 

means to collate these data...the topic is not a priority and not on anyone’s agenda’.

The MAMMI study was established with the long term purpose of improving the health of 

women who experience morbidities up to 12 months postpartum but the first step 

requires robust data demonstrating prevalence and unmet health needs. Then, 

modifiable factors can be identified and appropriate interventions trialled in future 

studies.

2.18 Summary
This chapter described the establishment of the MAMMI study and the development and 

robust testing of the surveys used. The following chapter summarises the available 

research on prevalence of urinary incontinence in primiparous women during pregnancy
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and up to 12 months postpartum. This is done within the context of a systematic review 

and meta-analysis, the methods and findings of which are presented.
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3. A systematic review of prevalence of urinary incontinence
3.1 Introduction
The reported prevalence of urinary incontinence (Ul) in primiparous women varies 

between 6.5% (Adaji et al. 2010) and 62% antenatally (Eliasson et a/. 2005) and 5.2% 

(Hansen et al. 2012) and 48.6% (Chan et al. 2013) at 12 months postpartum. Variations 

may be explained by differences in how studies on Ul prevalence are designed and 

reported. For example, prevalence rates may be affected when different definitions of Ul 

are used or when prevalence estimates are ascertained at different times during 

pregnancy and the postpartum period. The inclusion of participants with or without Ul 

before pregnancy may affect prevalence estimates also. The wide variation in 

prevalence rates leads to uncertainty and hinders appropriate service provision for 

women affected by Ul.

This systematic review and meta-analysis of Ul prevalence in primiparous women 

antenatally and postpartum was warranted to synthesise the evidence on reported Ul 

prevalence in primiparous women and explore variations in prevalence rates across 

studies.

3.2 A systematic review of non-randomised studies
A systematic review is a research method that synthesises the findings from all studies 

on a specific topic in one place and is considered justifiable when there is uncertainty 

about findings from previous research (Petticrew & Roberts 2006). Systematic reviews of 

randomised trials are more likely to provide unbiased information than other study 

designs about the differential effects of alternative forms of health care. This is because 

randomisation in trials attempts to minimise the influence of bias on study results, by 

seeking to ensure that the only differences between the intervention groups are due to 

effects of chance arising from the random allocation or true differences between the 

different interventions. However, reviews of health issues other than the effects of 

interventions, such as prevalence, require the use of non-randomised studies (NRS). 

Systematic reviews of NRS are highly valuable in bringing together findings from NRS so 

that higher levels evidence on the topic might be achieved. This argument is supported 

by Higgins and Green (2011) in the Cochrane Handbook which suggests that systematic 

reviews of NRS are entirely justified when the question of interest cannot be answered 

by a review of randomised studies.

Factors that contribute to Ul before, during and after pregnancy are specific to individuals 

and are often unpredictable events within pregnancy and postpartum. Some of these 

include Body Mass Index (BMI) (Wesnes et al. 2010, Brown et al. 2011), mode of birth
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(Wesnes et al. 2009, Brown et al 2011) and infant birth weight (Espuna-Pons et al. 2012, 

Gartland et al. 2012). Individuals cannot, of course, be randomised to have or not have 

these predictive factors for Ul, although they could be randomised to interventions that 

might prevent or reduce the severity or frequency of Ul. For this reason, a systematic 

review of NRS was considered both appropriate and justifiable to identify factors that 

contribute to Ul before, during and after pregnancy.

3.3 Preparation for the conduct of the systematic review
Prior to developing my specific search strategy for this systematic review on Ul 

prevalence in primiparous women, I performed a scoping search of the literature on the 

broader topic of maternal morbidity (Ul, faecal incontinence, sexual and mental health in 

pregnancy and postpartum etc.) (see Appendix 27 for full details of search strategy, 

including terms). This scoping search provided an overview of the extent of literature 

available on maternal morbidity including Ul, which might potentially be reported within 

composite maternal morbidities. The scoping search revealed a plethora of literature on 

maternal morbidity, and on Ul in particular, with a noticeable increase in publications 

since 2000, perhaps demonstrating an increased interest in maternal morbidity in recent 

years. For example, using the search terms ‘pregnancy’, morbidity’ and ‘urinary 

incontinence’, the database Pubmed yielded no papers between the years 1980-1989 

but had 103 papers between 2000 and 2009. A search for ‘urinary incontinence’, 

‘postnatal care’ and ‘diagnosis’ yielded six papers between the years 1980-89 and 3811 

articles between 2000-2009 (Appendix 27). In general, earlier studies focused on ‘urinary 

incontinence’ as a single morbidity at a specified time point while later papers reported 

urinary incontinence as a concomitant morbidity, with prevalence changing over the 

course of pregnancy and the postpartum period.

This initial scoping search helped me to develop and refine the search strategy for 

identifying papers on Ul prevalence only. Using this refined strategy, the first systematic 

search was conducted in October 2011 (see Appendix 28 for full details including search 

terms). While this second strategy was initially developed to identify papers for inclusion 

in the systematic review, I had subsequent concerns related to the extent of my search 

terms and I arranged a meeting with the subject librarian. During discussions, certain 

limitations associated with this search strategy were identified. These included the 

omission of synonyms for pregnancy and postpartum (for example ("Pregnancy" OR 

"Postpartum Period" OR pregnancy OR pregnant OR "post partum" OR postpartum OR 

"post natal" OR postnatal OR puerperium OR antenatal OR prenatal), and for urinary 

incontinence (for example ((Urine OR urinary) AND (Incontinence OR incontinent)) OR 

"Urinary Incontinence OR "bladder control"). While this second search helped to
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familiarise me with the factors that can impact on Ul prevalence, it needed further 

refinement for the purpose of the systematic review. A third, and final, comprehensive 

search strategy to identify relevant papers for inclusion in the systematic review of Ul 

prevalence in primiparous women antenatally and up to 12 months postpartum was 

subsequently developed (see section 3.6.1).

3.4 Defining urinary incontinence (Ul)
An unanticipated yet significant challenge identified by my second systematic search, 

was the variation in the definitions of Ul used in the numerous identified studies. These 

variations ranged from the use of the formal definition from the International Continence 

Society (ICS) which defines Ul as ‘The complaint o f any involuntary leakage of urine’ 

(Abrams et al. 2002:168) to informal definitions described for single study purposes only 

i.e. 'Do you have any bladder problems such as leaking (when you cough or sneeze)?’ 

fMayne et al. 1995). Other studies referenced the scale or classification used e.g. the 

King’s Health Questionnaire (Birch and Doyle 2011, Valeton et al. 2011), the Medical, 

Epidemiological and Social Aspects of Aging Questionnaire (MESA) (Borello-France et 

al. 2006), the FPSUND scale (F= Frequency, P = Protection, S =Stress-related 

complaints, U = Urge-related complaints, N= Nocturia and D = Daily micturitions (Hatem 

et al. 2005)) or cited the source of the definition used rather than the definition used 

(Sottner et al. 2006, Torrisi et al. 2012). Furthermore, where studies included the formal 

definition of Ul from the ICS, differences across studies were identified depending on the 

year the study was conducted. This is because an earlier (1988) ICS definition defines Ul 

as ‘Involuntary loss o f urine which is demonstrable and a social or hygienic problem’ 

(Abrams et al. 1988:423), which has an added element compared to the 2002 definition. 

These variations in definitions can impact on the reported prevalence rates and make it 

necessary to ascertain each study’s definition to ensure appropriate comparability of 

findings. This in turn highlighted the need for a clear definition of Ul for the purpose of 

the current systematic review. Based on the literature and the numerous varied 

definitions, a decision was taken to accept the definition of Ul as defined by the authors 

of the included studies. This avoided the need to exclude studies that might contribute 

important findings to the review. To overcome concerns related to comparability, a sub

group analysis, based on Ul definition, was planned a priori in this review.

3.4.1 Data management processes
The conduct of this systematic review followed the processes recommended by Higgins 

and Green (2011). Following agreement on the final search string, the selection of 

studies for eligibility and data extraction were performed by two people independently 

(DD and VS), thus minimising the likelihood that errors would go undetected. DD and VS
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have expertise in midwifery, DD has expertise in the topic area, Ul, and VS has expertise 

in systematic review methodology, including statistical expertise. In addition, CB (PhD 

supervisor) has expertise in midwifery and systematic review methodology, including 

statistical expertise and MC (PhD supervisor) has expertise in systematic review 

methodology, including statistical expertise.

3.5 A systematic review of the prevalence of urinary incontinence in 
primiparous women antenatally and up to 12 months postpartum
3.5.1 Aim

To determine the overall Ul prevalence in primiparous women in the three trimesters of

pregnancy and at various time points during the first 12 months postpartum.

The objectives of this review were

1. To determine Ul prevalence rates in primiparous women during pregnancy, and, 
where possible, specifically during the 1®*, 2"'̂  and 3'̂ '̂  trimesters of pregnancy

2. To determine Ul prevalence rates in primiparous women
a. up to one month postpartum
b. >1 month and <3 months postpartum
c. >3 months and <6 months postpartum
d. >6 months and <12 months postpartum
e. at 12 months postpartum

3. To determine Ul prevalence rates in primiparous women based on the ICS (2002) 
or similar definition during the 1®', 2̂  ̂and 3'''̂  tnmesters of pregnancy

4. To determine Ul prevalence rates in primiparous women based on the ICS (2002) 
or similar definition

a. up to one month postpartum
b. >1 month and <3 months postpartum
c. >3 months and <6 months postpartum
d. >6 months and <12 months postpartum
e. at 12 months postpartum

5. To determine Ul prevalence rates based on the ICS (2002) or similar definition of 
Ul and participants’ pre-pregnancy continence status during the 1®', 2"'* and 3̂ '* 
trimesters of pregnancy

6. To determine Ul prevalence rates based on the ICS (2002) or similar definition of 
Ul and participants' pre-pregnancy continence status

a. up to one month postpartum
b. S1 month and <3 months postpartum
c. >3 months and <6 months postpartum
d. >6 months and <12 months postpartum
e. at 12 months postpartum

7. To determine Ul prevalence rates reported in studies conducted in OECD 
countries, based on the ICS (2002) or similar definition of Ul and participants’ pre
pregnancy continence status during the 1®’, 2̂  ̂and 3̂*̂  trimesters of pregnancy
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8, To determine Ul prevalence rates reported in studies conducted in OECD 
countries, based on the ICS (2002) or similar definition of Ul and participants’ pre
pregnancy continence status

a. up to one month postpartum
b. >1 month and <3 months postpartum
c. >3 months and <6 months postpartum
d. >6 months and <12 months postpartum
e. at 12 months postpartum

9. To determine Ul prevalence rates in subgroups of primiparous women based on
a. Mode of birth (spontaneous vaginal birth, instrumental birth, caesarean 

section)
b. Age <35 years, s35 years
c. BMI <25kg/m2, >25kg/m2
d. Infant birth weight <4kg, S4kg

3.5.2 Criteria for considering studies for inclusion in the review
Inclusion and exclusion criteria were determined a priori.

3.5.2.1 Study population

Eligible participants were either primiparous women (pregnant for the first time) or 

women who were postpartum after giving birth to their first baby. An individual study 

must have reported primary data on the prevalence of Ul in these women at any time 

during the antenatal period or up to one year postpartum. Studies that did not define 

women by parity were reviewed and where possible, data on primiparous women only 

were extracted. Studies were excluded when it was not possible to extract data on 

primiparous women or where it was unclear whether the Ul prevalence data related to 

continence status during pregnancy or up to 12 months postpartum.

3.5.2.2 Types of studies

Published non-randomised primary research studies reporting on Ul prevalence (studied 

as a single morbidity or as a co-morbidity) in pregnancy and up to 12 months postpartum 

were included. Included studies were observational in design (i.e. cross-sectional, case- 

series, retrospective or prospective cohort studies).

The rationale for a cut-off postpartum of 12 months is directly related to my overall 

research project (the MAMMI study, Ul strand), which focuses on Ul prevalence up to 

this time point. Synthesising the findings on the reported Ul prevalence data up to one 

year postpartum, through systematic review, has relevance to the findings of the MAMMI 

study (Ul) strand because an update of this review, incorporating the findings from the 

MAMMI study, will be performed within this PhD.
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3.5.2.3 Primary outcome measures

• Prevalence of urinary incontinence (Ul)
• Prevalence of stress urinary incontinence (SUI)
• Prevalence of urge urinary incontinence (UUI)

Measured at specified time-points during pregnancy and up to 12 months postpartum.

3.5.2.4 Secondary outcome measures

• Ul (and SUI and UUI where reported) prevalence by ICS 2002 definition
• Ul (and SUI and UUI where reported) prevalence in women reporting Ul pre

pregnancy
• Ul (and SUI and UUI where reported) prevalence in women reporting no Ul pre

pregnancy
• Ul (and SUI and UUI where reported) prevalence in women reporting Ul pre

pregnancy from studies conducted in OECD countries
• Ul (and SUI and UUI where reported) prevalence in women reporting no Ul pre

pregnancy from studies conducted in OECD countries
• Ul (and SUI and UUI where reported) prevalence by mode of birth
• Ul (and SUI and UUI where reported) prevalence by age
• Ul (and SUI and UUI where reported) prevalence by BMI
• Ul (and SUI and UUI where reported) prevalence by infant birth weight

Measured at specified time-points during pregnancy and up to 12 months postpartum.

3.6 Methods
3.6.1 Search and selection strategy
Computerised searches of electronic databases were performed using TCD’s library in 

July 2013. Databases searched were CINAHL (1982 to 5 July 2013), PubMed (1946 to 

5 July 2013); Maternity and Infant Care (1970 up to July 5 2013), PsyclNFO (1806 to 5 

July 2013) and Web of Science (1864 up to 5 July 2013). Reference lists of papers 

retrieved for full text review were also reviewed for potentially eligible papers that may 

have not been captured by the electronic search strategy (Horsley et al. 2011). 

Systematic reviews aim to be as comprehensive as possible and require a thorough, 

objective and reproducible search of a range of sources to identify as many relevant 

studies as possible (Higgins and Green 2011). This search may include hand searching 

conference proceedings, reports and contacting topic experts to identify grey literature. 

Whilst searching grey literature is viewed as desirable (Hopewell et al. 2007, Higgins & 

Green 2011), reviewers need to balance the desire to retrieve all possible studies with 

the resources available. Due to the scope and scale of the preliminary and final 

electronic searches, and the large number of papers retrieved, searching of grey 

literature was not conducted.
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3.6.2 Search strategy
Table 3-1 and table 3-2 below provide full details of the search strings and the databases 

used, respectively, for identifying relevant studies for inclusion in the review.

Table 3-1 Search string

MeSH

("Pregnancy"[Mesh] OR "Postpartum Period"[Mesh] OR pregnancy OR pregnant OR "post 
partum" OR postpartum OR "post natal" OR postnatal OR puerperium OR antenatal OR prenatal) 
AND (((Urine OR urinary) AND (Incontinence OR incontinent)) OR "Urinary lncontinence"[Mesh] 
OR "bladder control") AND ("Prevalence"[Mesh] OR "Epidemiology"[Mesh] OR prevalence OR 
incidence OR epidemiology OR "population based")

Keywords only

(pregnancy OR pregnant OR "post partum" OR postpartum OR "post natal" OR postnatal OR 
puerperium OR antenatal OR prenatal) AND (((Urine OR urinary) AND (Incontinence OR 
incontinent)) OR "bladder control") AND (prevalence OR incidence OR epidemiology OR 
"population based")
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Table 3-2 Search string by bibliographic database

Bibliographic databases Search terms Special
features

Number of articles 
retrieved

Pubmed [electronic 
resource]
Publisher: National Center 
for Biotechnology 
Information, [mid 1960s- 
July 2013]

("Pregnancy"[Mesh] OR "Postpartum 
Period"[Mesh] OR pregnancy OR 
pregnant OR "post partum" OR 
postpartum OR "post natal" OR 
postnatal OR puerperium OR antenatal 
OR prenatal) AND (((Urine OR urinary) 
AND (Incontinence OR incontinent)) OR 
"Urinary lncontinence"[Mesh] OR 
"bladder control") AND 
("Prevalence"[Mesh] OR 
"Epidemiology"[Mesh] OR prevalence 
OR incidence OR epidemiology OR 
"population based")

No
limitations.
MESH
terms
used.

582

CINAHL [electronic 
resource]
Publisher: EBSCO 
Publishing [1982- July 
2013]

(pregnancy OR pregnant OR "post 
partum" OR postpartum OR "post natal" 
OR postnatal OR puerperium OR 
antenatal OR prenatal) AND (((Urine OR 
urinary) AND incontinence OR 
incontinent)) OR "bladder control") AND 
(prevalence OR incidence OR 
epidemiology OR "population based")

No
limitations.
Database
searched
using
combined
search
terms as
cited

133

Maternity and Infant Care 
[electronic resource] 
Publisher: MIDIRS/Ovid 
Technologies,
[1985-July 2013]

143

PsyclNFO [electronic 
resource]
Publisher: EBSCO 
Publishing 
[1872-July 2013

11

Web of Science [electronic 
resource]
Publisher: Thomson 
Scientific 
[1945-July 2013]

361

Total 1230

Although full text retrieval was limited to English-language publications only, due to the 

unavailability of translation services, no restrictions were applied to the searches. 

Identifying potentially eligible non-English studies is important because i) it allows the 

researcher to consider the number of potentially eligible studies that may not be included 

and ii) it may identify the potential for publication bias, which can then be explored, using 

funnel-plot analysis (Petticrew & Roberts 2006, Higgins & Green 2011). More recently, 

the tendency towards publication in the English language (Galandi et al. 2006) has 

reduced the risk of publication bias although review authors are encouraged to conduct 

the search without language restrictions to assess the need for including papers 

published in other languages.
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3.6.3 Quality assessment of included studies
Assessment of the methodological quality of individual studies, including an assessment 

of the risk of bias, is an essential part of the systematic review process. As a systematic 

review aims to summarise the totality of the available evidence on a specific topic or 

question, the generation of reliable results is dependent on the methodological quality of 

the individual included studies. The inclusion of low quality studies might lead to 

systematic review results that are unreliable with limited clinical relevance,

3.6.4 Quality assessment of non-randomised studies
A systematic review of tools used to address the methodological quality of observational 

studies found that published scales and checklists differed by content, format, validity 

and application to studies of prevalence and that consensus criteria were required 

(Shamliyan et at. 2010). Because of this, other publications were reviewed to inform my 

selection of an appropriate quality assessment tool for use in this systematic review. In 

addition, authors of relevant publications were contacted to assist further in identifying an 

appropriate assessment tool. Three key publications, Deeks et al. (2003), Sanderson et 

al. (2007) and chapter 13 of the Cochrane Handbook (Higgins & Green 2011) were used 

to inform decisions on the choice of a quality assessment tool for use in the systematic 

review.

In 2003, Deeks et al. published the results of three systematic reviews and two empirical 

studies relating to the internal validity of NRS. The project considered the methods and 

related evidence for evaluating bias in non-randomised intervention studies and was 

restricted to four study designs: non-randomised trial/quasi-experimental study; 

controlled before-and-after study; concurrent cohort study and historical cohort study. 

Data were extracted on the description, development and content of each tool and. to 

facilitate comparison between tools, a list of 12 quality domains and items was 

constructed and six of the 213 potential tools were viewed as suitable for use in a 

systematic review (Appendix 29).

Sanderson et al. (2007) reviewed 82 tools available for reporting methodological quality 

in observational studies in epidemiology. The authors did not recommend one specific 

tool, but they did recommend that tools should include a small number of key domains, 

be as specific as possible, be a simple checklist rather than a scale and show evidence 

of careful development. While some useful tools were identified, the authors concluded 

that there remained a need for agreement on the critical elements required for assessing 

susceptibility to bias in observational epidemiology.
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When including NRS in systematic reviews, Higgins and Green (2011) regard the tools 

developed by Downs & Black (1998) and Wells et al. (2008) as being the most useful. 

The Newcastle Ottawa Scale (NOS) (Wells et al. 2008) contains eight items and is 

regarded as simpler to apply than Downs and Black’s 29-item scale. However, they also 

recognise/suggest that items may need to be modified to the review question of interest.

Higgins and Green (2011: section 13.5.2.3) also recommend that review authors 

acknowledge the importance of distinguishing between ‘what researchers do’ and 'what 

researchers report’ and consider items included in reporting statements of observational 

epidemiological studies (Vandenbroucke et al. 2007) in order to highlight gaps in 

reporting and conducting NRS. While Sanderson et al. (2007) view the STROBE 

guideline (the Strengthening of the Reporting of Observational Studies in Epidemiology) 

as a suitable starting point for the development of a quality assessment tool, publications 

on the STROBE statement clearly state that the recommendations relate to reporting and 

should not be used as a methodological quality assessment tool or for the development 

of a quality assessment tool (Von Elm 2007, von Elm et al. 2007). Furthermore, it has 

been said to be inappropriate for use in systematic reviews (da Costa et al. 2011).

In addition, my assessment of systematic reviews of prevalence for a range of conditions 

did not identify a suitable tool for assessing methodological quality (Table 3-3).

Table 3-3 Assessment of quality In other systematic reviews of prevalence

Author Title Methodological Quality 
Assessment

Macilllan et al. (2004) The prevalence of fecal incontinence in 
community-dwelling adults; a 
systematic review of the literature

Process described but no tool 
cited

Thom & Rortveit (2010) Prevalence of postpartum urinary 
incontinence: a systematic review

Adhered to PRISM A guidelines for 
systematic reviews

Calvert et al. (2012) Identifying Regional Variation in the 
Prevalence of Postpartum 
Haemorrhage: A Systematic Review 
and Meta-Analysis

None cited in publication

Palmer et al. (2013) Prevalence of depression in chronic 
kidney disease; systematic review and 
meta-analysis of observational studies

STROBE criteria

Cresswell et al. (2013) Prevalence of placenta praevia by 
world region: a systematic review and 
meta-analysis

None cited in publication

SlockI eta l. (2013) The global prevalence of intimate 
partner homicide; a systematic review

Reference to using a quality 
assessment decision algorithm to 
select one estimate per country
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3.6.5 Choosing a Quality Assessment tool
Following review and consideration of the above, the Newcastle Ottawa Scale (NOS) 

was chosen as the most appropriate quality assessment tool for the current systematic 

review.

While Deeks et at. (2003) and Higgins and Green (2011) refer to the assessment of 

methodological quality of non-randomised intervention studies, the key to the 

assessment of methodological quality of observational studies lies in determining how 

the authors identified and dealt with potential problems, in particular bias 

(Vandenbroucke 2012). The methodological problems that need to be considered for 

different study designs are particular to the design and no single assessment tool is likely 

to be able to address all potential sources of bias in all studies. In addition, given the 

potential problems of using summary scores to report study quality (Juni et al. 1999) it is 

important to consider the various domains of most relevance to the study design. 

According to Vandenbroucke (2012), the suspicion of a bias that might operate across all 

studies, and which is clearly shown in a single study, casts doubt on all other studies and 

should lead to greater caution in pooling these studies. Therefore, one needs to be 

cautious because meta-analyses of observational studies can produce precise but 

spurious results, meaning that the statistical combination of data should not be a 

prominent component of reviews of observational studies. Rather, more is gained by 

carefully examining possible sources of heterogeneity between the results of the 

individual studies, while maintaining principles of systematic review: the protocol should 

be written a priori, complete literature searches conducted and studies selected and data 

extracted in a reproducible and objective manner (Egger et al. 1998). These were the 

guiding principles for the conduct of this review and the use of a tool to assess 

methodological quality was viewed as aiding transparency and replication.

3.6.6 The Newcastle Ottawa Scale (NOS)
The NOS for cohort studies (Appendix 30) contains eight items divided across three key 

categories, namely, selection (4 items), comparability (1 item) and outcome (3 items). A 

study can be awarded a maximum of four stars within the selection category, two stars 

within the comparability category and three stars within the outcome category giving a 

maximum of 9 stars. No comment is made on the number of stars required to judge a 

study as having strong, moderate or weak methodological quality (Appendix 30).

To enhance methodological rigour, assessment of methodological quality was done 

independently by two reviewers (DD and VS) using the web based software, DistillerSR.
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3.6.7 Modification o f the NOS

The NOS’s suitability for assessing the methodological quality of studies included in a 

review on the prevalence of U1 was considered and some modification was required 

(Appendix 31). In the selection category, items 1 and 3, representativeness of the 

exposed cohort and ascertainment of exposure were retained. Items 2 and 4, selection 

of the non-exposed cohort and demonstration that outcome of interest uvas not present at 

start of the study were excluded. One objective of the systematic review was to 

determine Ul prevalence based on participants’ pre-pregnancy continence status where 

reported and these items were not relevant to this quality assessment process. The one 

item in the comparability category, comparability of cohorts on the basis of design or 

analysis, was excluded and a new item asking ‘Do the authors include a definition of Ul?' 

was included and placed in the selection category. Estimating the overall prevalence of 

Ul based on the ICS (2002) was an objective of the review and was one of the issues to 

be considered when examining the appropriateness of meta-analysing the reported Ul 

prevalence estimates. The NOS awards a maximum of nine stars for the three 

categories and my customised tool awards a maximum of six stars across the three 

categories. Studies awarded six stars were deemed to have strong methodological 

quality, studies awarded four to five stars were deemed to have moderate quality and 

studies awarded three stars or fewer were deemed to have weak quality. Studies judged 

to be of weak quality would be excluded from the data extraction process. All items were 

regarded as being equally important and there was no weighting applied to any item or 

category. The customised NOS for this review is presented in table 3-4. The specific 

modifications are detailed in appendix 31.
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Table 3-4 Modified Newcastle Ottawa Scale

Modified 
Newcastle Ottawa

Quality Assessment Tool -  Modified Newcastle Ottawa Scale (NOS)

1 2 3 4 5 6 7 8 9

Scale (NOS) Representativeness 
of the exposed 

cohort

Do the 
authors 

provide a 
definition 

ofUl?

Ascertainment 
of exposure

Assessment 
of outcome

Was the 
follow-up 

long 
enough for 

outcome 
to occur?

Adequacy 
of follow- 

up

If necessary 
and/or 

appropriate 
provide 
details 

explaining 
decision on 
adequacy of 

follow-up

How many 
stars (*) 

does this 
paper 

receive?

Based on 
the overall 
quality, do 
you wish 
to include 

this 
paper?

Truly representative 
*

Yes* Secure record * Independent 

blind 

assessment *

Yes* Complete 

follow-up *
= Yes, 

include

Somewhat 

representative *

No Record linkage/ 

questionnaire *

Record

linkage/

Questionnaire*

No Subjects 

lost to 

follow-up 

<20% *

No = 

Exclude

Selected group of 

users

Descriptive 

written self- 

report

Descriptive

self-report

Subjects 

lost to 

follow-up 

>20%

An overall 

rating of 3 

or less 

implies

No clear description No description No description No

statement

weak 

quality and

Not

applicable*

should be 

excluded



3.6.8 Data extraction management
Where studies reported primary research prevalence data for the same time period in 

more than one publication, data were included from the first publication to avoid double 

counting. Where studies reported primary research prevalence data for different time 

periods in more than one publication, data from the additional publication(s) were 

included.

3.6.8.1 Data extraction

A data extraction form, based on the outcomes of the review, was designed (Appendix 

32). To enhance the methodological rigour of this systematic review, data were extracted 

independently and simultaneously by two reviewers and compared for accuracy.

The following data were extracted:

3.6.8.2 Primary outcomes measures

The reported Ul prevalence (and SUI and UUI when reported) was extracted for each 

time point. All data were extracted as the number of women reporting Ul and the number 

of respondents at each time point. When studies reported Ul prevalence in percentages 

only, these were converted to raw data where possible.

In order to achieve the aims of the systematic review, the following data were also 

extracted;

3.6.8.3 (i) timing of ascertaining prevalence data - antenatally and at various time 

points during the 12 months postpartum

Knowing the timing of data ascertainment was important. Temporal changes occur in Ul 

prevalence antenatally and postpartum. Ul prevalence data obtained in the first trimester 

of pregnancy are not comparable to Ul prevalence data from the third trimester, when 

mechanical issues can impact on Ul. Similarly, Ul prevalence data obtained in the early 

postpartum period are not comparable to Ul prevalence data obtained 12 months 

postpartum, when the body has had the opportunity to return to its pre-pregnant state.

3.6.8.4 (ii) definition of Ul, if any, employed

As noted above, studies employed different definitions of Ul and used a variety of tools 

for collecting prevalence data. Studies from the USA tended to use the Medical, 

Epidemiological and Social Aspects of Aging (MESA) questionnaire while other countries 

(United Kingdom (UK), Sweden and Australia) designed tools based on the ICS (2002) 

definition of Ul. Some studies did not provide their definition of Ul. Whilst differences in 

the definitions may be minor, it was essential to know the exact definition in each study
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in order to try and address heterogeneity. Studies using the 1988 ICS definition of Ul 

may have included the element of Ul being '...a social and hygiene concern’. This is 

excluded from the 2002 definition and poses a threat to the comparability of the 

individual studies’ data. Additionally, some studies identified Ul by frequency and this 

could impact the reported Ul prevalence. If a study did not report the definition of Ul 

employed but referenced an author of a previous publication, the reference was sourced.

3.6.8.5 (iii) date of study

The reported Ul prevalence may be altered depending on the definition of Ul employed. 

As the ICS’s definition changed in 2002, it was deemed appropriate to report the year in 

which each study was done.

3.6.8.6 (iv) participant characteristics

The protocol required data on Ul prevalence in primiparous women. However, other 

participant characteristics may impact on the prevalence of Ul. For example, the 

inclusion or exclusion of women with pre-pregnancy Ul could impact on the reported Ul 

prevalence in pregnancy and up to 12 months postpartum.

3.6.8.7 (v) country of study

Knowledge of the literature from the scoping search identified considerable variations in 

the prevalence of Ul across countries. The Organization for Economic Cooperation and 

Development (OECD) (www.oecd.org/) data were used to categorise countries. 

Attempting to categorise data from studies by OECD country, however, is not without 

flaws. It presupposes that populations from OECD countries are homogenous and 

therefore comparable; participants in studies from OECD countries could have been 

selected from areas of high deprivation which could be comparable to participants from 

studies conducted in non-OECD countries. The differences in prevalence may be 

attributed to confounders such as participant selection; nevertheless, in order to examine 

heterogeneity, the need to examine data by OECD country was warranted.

3.6.8.8 (vi) study design

The study design can affect how and when the prevalence data were collected. While 

the majority of studies were cohort studies that relied on surveys, some studies 

incorporated a physical examination element such as a pad test. This can impact on 

prevalence data.
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3.6.9 Secondary outcomes measures
Factors reported in published papers as having an impact the prevalence of Ul were 

extracted from the included studies as important secondary outcome measures. These 

were;

3.6.9.1 (i) Mode of birth (ii) Age (iii) BMI and (iv) Infant birth weight

Data on perineal trauma were not extracted because of the difficulty in comparing data 

on the exact type and degree of trauma and type of Ul. For example, Hojberg et at. 

(1999) found an increased risk of Ul following mediolateral episiotomy but stated that 

episiotomy with an accompanying laceration did not increase the risk further; Viktrup 

(2002) found the use of episiotomy increased the risk of SUI five years later even when 

adjusted for coexisting anal sphincter rupture; Hvidman et al. (2003) found that 

postpartum Ul was positively associated with perineal suturing but not with episiotomy; 

Burgio et al. (2003) found no association between Ul and episiotomy; Schytt et al. (2004) 

found no association between SUI and 3̂ *̂ and 4''̂  degree perineal trauma and 

episiotomy and Wesnes et al. (2009) found no association between Ul and 3̂ '̂  and 4*̂  

degree perineal tear. Data on epidural anaesthesia were excluded because of the 

absence of information on the type of anaesthesia used. No study reported on the 

practice of urinary catheterisation intranatally.

In order to conduct appropriate comparisons, the timing of ascertaining the data was 

recorded. The reported prevalence of Ul (and SUI, UUI) was recorded for each trimester 

of pregnancy and for the following time periods postpartum; up to 1 month, >1, <3 

months, >3, <6 months, >6, <12 months and at 12 months.

3.6.10 Data analysis
The purpose of this review was to determine the overall Ul prevalence in primiparous 

women at fixed time points antenatally and up to 12 months postpartum. Determining 

accurate overall Ul prevalence is dependent on consistency across studies. If studies are 

diverse in clinical or methodological aspects, it may be inappropriate to calculate overall 

prevalence estimates, as to do so might generate an overall Ul prevalence estimate that 

may be clinically unreliable and meaningless.

Testing for statistical heterogeneity was planned within the data analysis process.

Data analysis started with the computation of the point prevalence and 95% confidence 

intervals for all studies reporting Ul prevalence at each time point. The observed events 

and expected events for these studies were calculated and used to generated X^, p- 

value and 1̂ (for heterogeneity) at each time point in pregnancy and at each time point up 

to 12 months postpartum.
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Pooled Ul prevalence rates are presented with 95% confidence intervals calculated from 

the unadjusted data after data extraction fo r each time point.

The statistic was used to investigate inconsistency in findings. To calculate the Ul 

proportion and denom inator from each study were used to calculate the non-events (that 

is num ber of participants with no Ul) for each study. A  contingency table was used to 

manage these data, where each study’s total study population was entered in rows 

(numbers of participants with Ul and numbers w ithout Ul), with each column representing 

a single study’s data (see table 3-5 for example o f contingency table). The total observed 

events, non-events and all denominators were calculated. The expected events were 

calculated by multiplying a study’s total number of participants by the overall Ul 

prevalence rate (the total num ber of observed events across all the studies divided by 

the total num ber of participants in all the studies). The non-events were calculated in the 

same way. distribution was calculated by (0 -E )''2 /E : subtracting the expected events 

from the observed events (O-E), squared (^^2) and dividing this by the expected events 

(E). The distribution for non-events was calculated in the same way. The statistic 

was generated by summing all distributions (Clarke & Cooke 2004, p. 237, Antonius 

2013). The p-value was calculated using CHITEST in Microsoft Excel 2007 software.

While the statistics is used to determine inconsistency of findings, it is regarded as 

poor at detecting true heterogeneity among studies (Higgins et al. 2003).
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Table 3-5 Calculation of chi-square (X^), p-value and I square (P)

Studies C onfidence intervats Calculation o f Chi square, p va lue  and 1 square

Study
number

Reference Events Total Prevalence Cl
Upper

Cl
Lower

Prevalence 2 3 4 5 6 7 8 9 10 11 12

1 Borello-France
et at 2006

179 921 19 4% Borello- 
France et al 

2006

16 9% 22 2% 19 4% Observed events (with Ul) 179 147 15 412 1908 376 61 441 3 732 38 18 4330

2 Martins e t al 
2010

147 248 59.3% 2 Marlins et al 
2010

52 8% 65 4% 59 3% Observed events (without Ul) 742 101 65 253 1603 482 61 687 43 531 137 34 4739

3 S harm a et al 
2009

15 80 18 8% 3 Sharma et al 
2009

1 12 % 29 4% 18 8% Total in study 921 240 80 665 3511 858 122 1128 46 1263 175 52 9069

4 Eliasson et al
2005

412 665 62,0% 4 Eliasson e* al 
2005

58 1% 65 6% 62 0%

5 Marshall e t al 
1998

1908 3511 54 3% 5 Marshall et al 
1998

52 7% 56 0% 54 3% Overall total with Ul 4330 4330 4330 4330 4330 4330 4330 4330 4330 4330 4330 4330 4330

6 Marshall et al 
1996

376 858 43 8% 6 Marshall et al 
1996

40 5% 47 2% 43 8% Overall total without Ul 4739 4739 4739 4739 4739 4739 4739 4739 4739 4739 4739 4739 4739

7 Umlauf & 
Mathis 1995

61 122 50 0% 7 Umlauf & 
Mathis 1995

40 9% 59 1% 50 0% Overall total 9069 9069 9069 9069 9069 9069 9069 9069 9069 9069 9069 9069 9069

8 Solans- 
D om enech et 

al 2010

441 1128 39 1% a Solans- 
D om enech et 

al 2010

36 3% 42 0% 39 1%

9 Adaji et al 
2010

3 46 6 5 % 9 Adaji e t al 
2010

1 7% 18 9% 6 5% Expected events (with Ul) 4 39  732054 1 1 8 4 3 8 2 317,5 1676 4 09  7 58 25 538,6 21,96 603 83.55 2 4 8 3 4330

10 Brown e t al 
2011

732 1263 58 0% 10 Brown e t al 
2011

55 2% 60 7% 58 0% Expected events (without Ul) 481 267946 1 2 9 6 41 8 3 4 7 5 1835 4 48  3 63 75 589 4 2 4 0 4 660 91,45 27 17 4739

11 Kocaoz et a! 
2010

38 175 21 7% 11 K ocaoz e t al 
2010

16 0% 2 8 7 % 21 7% Total in study 921 248 80 665 3511 858 122 1128 46 1263 175 52 9069

12 Morl^ved & Bo 
1999

18 52 34 6% 12 Morkved & Bo 
1999

22 3% 49 2% 3 4 6 %

Total 4330 9069 47,7% Total 46 7% 48 8% 47 7% CHI SQ= (Observed with Ul- 
Expected with UI)'^2/EXP with 

Ul

154 596881 6,904 14 09 28,12 3 2 0 2 2,765 0,13 17,67 16,37 27,59 24 84 1 878

CHI SQ= (Observed without Ul 
Expected without 

Ul)'^2/Expected without Ul

141 254378 6 3 0 8 12,87 25 7 2 9 2 5 2 526 0 ,119 16 15 1 4 9 6 2 5 2 1 2 2 6 9 1 715

CHI SQ = 6 25  722857
Deqrees of freedom (df) = 11 11

Alpha = 0.10
Critical value = 1 9 6 7 5

P Value (Range of Chi Square 
Observed with and without Ul 
(ARRAY 1) and expected with 

and  without Ul (ARRAY 2 )

0 99444921

1 square = (Q*dfVQ 0 98242033
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3.6.11 Heterogeneity
Because systematic reviews of NRS potentially bring studies that are clinically and 

methodologically diverse together, heterogeneity in their results should be expected. 

What is important is the extent to which this heterogeneity affects the conclusions 

(Higgins et al. 2003). Tests for heterogeneity are used to decide on the appropriateness 

of combining studies and for judging the consistency of findings (Higgins et al. 2003). 

The usual test statistic is Cochran’s Q but it is known to have low power for detecting 

true heterogeneity (Higgins et al. 2003, Pettigrew and Roberts 2009).

Higgins et al. (2003) reported the development of 1̂ , a statistic that provides a measure 

of the degree of inconsistency in the studies’ results and describes the percentage of 

total variation across studies that is due to heterogeneity rather than chance. The 

statistic generates a value between 0% and 100%, with 0% indicating no observed 

heterogeneity and higher values indicating increasing heterogeneity. Values of 25%, 

50% and 75% are low, moderate and high categories (of percentage variation due to 

heterogeneity). In the review, to assess for statistical heterogeneity, the 1̂ statistic 

(calculated using the Chi-squared result (X^-df)/ x 100% where df is the degrees of 

freedom and is calculated as the number of studies -1) (Pettigrew and Roberts 2009), 

was calculated for each data analysis point.

3.6.11.1 Subgroup Analysis

Unadjusted data were extracted from all studies that reported and compared Ul, SUI 

and/or UUI in primiparous women by mode of birth (spontaneous vaginal delivery (SVD), 

[instrumental vaginal delivery (IVD) and caesarean section (CS)), by age (>35 years and 

<35 years), by BMI (>25kg/m^ and <25kg/m^) and by infant birth weight (>4kgs and 

<4kgs). When studies reported data as percentages, these were converted to numbers 

of women where possible. For each outcome measure reported in the study’s findings, 

the number of events i.e. participants with Ul who had an SVD, IVD or CS, the total 

number of participants who had an SVD, IVD or CS, and the timing of reporting Ul, were 

entered into an Excel table in preparation for analysis. Data were extracted 

independently by two reviewers (DD and VS). A meta-analysis was performed pooling 

the data for each outcome measure at each time point. For each outcome measure of 

interest e.g. Ul during pregnancy, up to one month postpartum, >1 month and <3 months 

postpartum etc., odds ratios (ORs) and 95% confidence intervals (95% Cl) were 

calculated. Statistical heterogeneity was calculated using the P statistic. Heterogeneity 

was regarded as moderate where P was greater than 50% (Higgins et al. 2003). A 

random-effect meta-analysis model was used for all analyses. Forest plots of ORs with
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95% CIs for each outcome at each time point were generated. The computer 

programme, Review Manager (version 5.2) was used for calculations.

3.7 Results
3.7.1 Screening process
Electronic searching of the 5 databases retrieved 1230 publications. Following the 

systematic screening process, 78 papers met the inclusion criteria (Figure 3-1).

Figure 3-1 Screening process

Articles retrieved 
1230

Duplicates
3381 '

Screening by title 
892 r  N

Screening by
>

abstract
395 A

Excluded by title 
497

Screening by full text 
233

Excluded by abstract 
162

Included for QA 
78

Excluded by full text

1. Unable to extract data on 
primiparous women (56|
2. Not in English (32)
3. General population/women 
not pregnant (13)
4. Not primary research (16)
5. Duplicate data (3)
6. Duplicate publication (6)
7. Timing of follow-up unclear 
(4)
8. Women > 1 year postpartum 
(14)
9. Primary focus not Ul 
prevalence (7)
10. Non-observational design
(4 »

3.7.2 Quality assessment results
A modified Newcastle Ottawa Scale (NOS) was used to assess the methodological 

quality of included studies (Appendix 31). Two studies, Tincello et al. (2002) and Shek et 

al. (2010), were judged as having weak methodological quality because Ul was not 

defined, no details were provided on the method of ascertaining exposure and 

assessment of outcomes, and loss to follow-up was greater than 20%. These two studies 

were excluded (Appendix 33).

3.7.3 Data extraction results
The 76 papers included for data extraction reported data from 65 individual studies 

conducted in a variety of countries; 45 studies were conducted in OECD countries and 

20 studies were conducted in non-OECD countries.

A synopsis of the included papers is presented in table 3-6 and detailed characteristics 

are presented in (Appendix 34). Of the 76 papers included for data extraction, 16 papers.
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based on 10 studies, were excluded from the prinnary outcomes analysis for the following 

reasons; 9 papers contained duplicate data reported at the same time points and it was 

not possible to extract exact Ul prevalence rates from 7 papers (Appendix 35). Data 

were extracted from 60 papers reporting data from 55 unique studies (Table 3-6, Figure 

3-2). Five papers reported Ul prevalence data at different time points on the same 

cohort. Extracted data were entered on to a data extraction form designed for this review 

(Appendix 32).

Table 3-6 Characteristics of papers available for data extraction

Papers available for data extraction
Ul defined/
reference
reviewed

Study 
conducted in 

OECD country

Paper reporting on 
participants with pre

pregnancy Ul

Papers Data
extracted

Individual
studies Yes No Yes No Included Excluded

76 60 55 49 6 35 20 42 18

When Ul was not defined, but authors referenced the scale used to collect Ul data or 

cited a reference, the cited reference was reviewed (Appendix 36). When the cited 

reference’s definition of Ul was the same or similar to the ICS 2002 definition, the studies 

were classified as reporting Ul according to the 'ICS 2002 or similar definition'. Data from 

the six studies that did not define Ul and did not cite a reference to a definition that could 

be reviewed, were included in the analyses of ‘all studies’ but excluded from the second 

level analysis of studies reporting Ul according to the ICS 2002 or similar definition.

Participants with pre-pregnancy Ul were excluded from 18 and included in 42 of the 

papers available for data extraction. Data from these studies were analysed separately 

as part of objectives 5-8. Forty-two papers made no reference to the frequency of Ul and 

it was assumed that the reported prevalence was for all Ul. Eighteen studies presented 

prevalence data by Ul frequency or severity in the findings e.g. ‘once a month or more 

frequently’ (Brown et al. 2010, 2011) and ‘daily episodes were classified as clinically 

significant’ (Farrell et al. 2011). To maximise the comparability of findings, data on ‘a ll’ Ul 

prevalence were extracted when available. Thirty-five studies were conducted (rather 

than published) since 2000, reflecting an increasing research interest in the prevalence 

of Ul and its impact on pregnant and postpartum women.

Data from 18 papers were extracted for the secondary outcomes analysis on mode of 

birth, age, BMI and infant birth weight (Appendix 34).
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Figure 3-2 Included studies

Excluded on QA

Data extraction 
60

Included for QA 
78

Available for data 
extraction 

76

2. Duplicate data 
(reported at some time 
points) (9)

1. Unable to extract data

U

55 papers
5 papers reporting data on same cohort at 

different time points

3.7,4 Prevalence of Ul in pregnancy and up to 12 months postpartum
Prevalence of Ul during pregnancy was 39.4% based on the meta-analysis (range 6.5- 

62%, P=99%) The point prevalence was 10.6% (range 8.3-16.5%, P=89%) in the first 

trimester and 36.0% (25.8-64.3%, 1^=99%) in the third trimester. Postpartum, the point 

prevalence of Ul was 47.1% (range 13.0-55.0%, 1^=99%) within the first postpartum 

month and was 13% (range 2.4-50%, P=98%) >1 month and <3 months postpartum. 

Between >3 and <6 months, the point prevalence was 21.9% (range 14.6-35.0%, 

P=97%) and at 12 months postpartum, the point prevalence was 29.3% (range 5.2- 

48.6%, P=98%) (Figure 3-3).
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Figure 3-3 Prevalence and range of Ul during pregnancy and up to 12 months postpartum
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3.7.5 Prevalence of Ul in pregnancy and up to 12 months postpartum 
according to the ICS (2002) or similar definition
Data on Ul prevalence according to the ICS (2002) or similar definition were reported in 

49 of the 55 unique studies (52 of the 60 included papers). The point prevalence of Ul 

during pregnancy, pooled for the relevant time period from papers reporting Ul according 

to the ICS (2002) or similar definition, was 34,8% (range 6.5-62%, P=99%) (Figure 3-4). 

The point prevalence in the first trimester was 9.1% (range 8.3-11.6%, P=70%). It was 

35.7% (range 25.8-62.8%, P=99%) in the third trimester. Postpartum, the point 

prevalence was 33.1% (range 32.1-34.1%, P=0%) in the first month postpartum, and was 

12.5% (range 2.4-50.0%, P=98%) in the period >1 and <3 months. Between >3 and <6 

months, the point prevalence was 21.8% (range 14.6-29.7%, 1^=98%) and at 12 months 

postpartum, the prevalence was 29.3% (range 5.2-48.6%, 1^=98%) (Figure 3-4).
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Figure 3-4 Prevalence and range of Ul according to the ICS 2002 or similar definition
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3,7,6 Comparison of prevalence of Ul in pregnancy and up to 12 months 
postpartum
Figure 3-5 compares Ul prevalence in pregnancy and up to 12 months postpartum. The 

point prevalence from all studies reporting data during pregnancy, during each trimester 

of pregnancy and up to 12 months postpartum were plotted for (i) all studies (ii) studies 

reporting Ul prevalence according to the ICS 2002 or a similar definition of Ul (iii) studies 

reporting Ul prevalence according to the ICS 2002 or similar definition or in participants 

with pre-pregnancy Ul included and (iv) studies reporting prevalence according to the 

ICS 2002 or similar definition in participants without pre-pregnancy Ul.
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Figure 3-5 Comparison of prevalence of Ul in pregnancy and up to 12 months postpartum
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The following section presents tables displaying the pooled prevalence of Ul from all 

studies in pregnancy, in each trimester of pregnancy and at each time point up to 12 

months postpartum based on

a. all studies reporting prevalence data at the specific time point

b. all studies reporting Ul defined according to the ICS (2002) or a similar 

definition of Ul

c. all studies reporting Ul according to the ICS (2002) or a similar definition of Ul 

and participants’ pre-pregnancy continence status

d. all studies conducted in OECD countries reporting Ul according to the ICS 

(2002) or a similar definition and participants’ pre-pregnancy continence status.
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3.7.7 Prevalence of Ul in pregnancy
Tables 3-8 to 3-11 present the pooled prevalence, according to the criteria outlined, from 

the studies reporting prevalence of Ul during pregnancy (Table 3-7).

Table 3-7 Studies reporting prevalence of Ul in pregnancy
Ul in pregnancy - gestation unknown

Reference Events Total P
%

ICS 2002 
or similar 
definition

Pre
pregnancy

Ul

OECD

1 Adaii et al. 2010 3 46 6.5 Yes Included No
2 Borello-France et al. 2006 179 921 19.4 Yes Included Yes
3 Boyles et al. 2009 1455 5599 26.0 Yes Excluded Yes
4 Brown et al. 2011 732 1263 58.0 Yes Included Yes
5 Eliasson et al. 2005 412 665 62.0 Yes Included Yes
6 Kocaoz et al. 2010 38 175 21.7 Yes Included No
7 Marshall et al. 1996 376 858 43.8 Yes Included Yes
8 Marshall et al. 1998 1908 3511 54.3 No - -

9 Martins et al. 2010 147 248 59.3 Yes Included No
10 Morkved & Bo 1999 18 52 34.6 Yes Included Yes
11 Sharma et al. 2009 15 80 18.8 Yes Included No
12 Solans-Domenech et al. 2010 441 1128 39.1 Yes Excluded Yes
13 Umlauf & Mathis 1995 61 122 50.0 Yes Included Yes

5785 14668

Table 3-8 Ul in pregnancy - all studies_________________________________________________________
Ul P 95% Cl Studies Participants a p 1̂

(%) (n) (n) (%)

All studies 39.4 38.7-40.2 13 14668 .10 1339.8 <0.005 99

Table 3-9 Ul in pregnancy - ICS 2002 or similar definition
Ul P

(%)
95% Cl Studies Participants 

(n) (n)
a X* P P

(%)
ICS (2002) or 

similar definition 34.8 33.9-35.6 12 11157 10 959.11 <0.005 99

Table 3-10 Ul in pregnancy -1ICS 2002 or similar definition and pre-pregnancy continence status
Ul P

(%)
95% Cl Studies Participants 

(n) (n)
a X* P 1*

(%)
Pre-pregnancy Ul 

excluded 28.2 27.1-29.3 2 6727 .10 79.7 <0.005 99

Pre-pregnancy Ul 
included 44.7 43.3-46.2 10 4430 .10 519.1 <0.005 98

Table 3-11 Ul in pregnancy in OECD countries - ICS 2002 or similar definition and pre-pregnancy 
continence status

Ul
OECD countries

P*
(%)

95% Cl Studies Participants 
(n) (n) a X* P

1*
(%)

Pre-pregnancy Ul 
excluded 28.2 27.1-29.3 2 6727 .10 79.7 <0.005 99

Pre-pregnancy Ul 
included 45.8 44.2-47.4 6 3881 .10 407.8 <0.005 99
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3.7.8 Prevalence o f Urinary Incontinence (Ul) in first trimester o f pregnancy

Tables 3-13 to 3-16 present the pooled prevalence of Ul, according to the criteria 

outlined, from the studies reporting prevalence in the first trimester of pregnancy (Table 

3-12).

Table 3-12 Studies reporting Ul in the first trimester
Ul in first trimester

Reference Events Total P
%

ICS 2002 
definition

Pre- 
pregnancy Ul OECD

1 Chan et al. 2013 38 328 11.6 Yes Excluded No
2 Solans-Domenech et al. 2010 84 1018 8.3 Yes Excluded Yes
3 Sottner et al. 2006 56 339 16.5 No - -

178 1685

Table 3-13 Ul in the first trimester - all studies

Ul P 95% Cl Participants „ X* p 1̂
_________________ %___________________(n)____________ (n)_________________________  (0/̂ ^

All studies 10.6 9.2-12.1 3 1685 .10 18.9 <0.005 89

Table 3-14 Ul in the first trimester - ICS 2002 or similar definition

Ul
P
%

95% Cl Studies
(n)

Participants
(n)

a P (%)

ICS (2002) or
9.1 7.6-10.8 2 1346 .10 3.35 <0.005 70similar definition

Table 3-15 Ul in the first trimester of pregnancy - ICS 2002 or a similar definition and pre-pregnancy 
continence status

Ul P
% 95% Cl Studies

(n)
Participants

(n)
a P

I*
(%)

Pre-pregnancy Ul 
excluded 9.1 7.6-10.8 2 1346 .10 3.35 <0.005 70

Pre-pregnancy Ul No
included " * studies

Table 3-16 Ul in the first trimester in OECD countries - ICS 2002 or a similar definition and pre- 
pregnancy continence status____________________________________________________________

Ul
OECD countries

P
% 95% Cl

(n)
Participants

(n)
a P

P
(%)

Pre-pregnancy Ul 
excluded 8.3 1 1018 - - - -

Pre-pregnancy Ul 
included - No

studies - - - - -

94



3.7.9 Prevalence of Ul in second trimester
Tables 3-18 to 3-21 present the pooled prevalence of Ul, according to the criteria 

outlined, from the studies reporting prevalence in the second trimester of pregnancy 

(Table 3-17).

Table 3-17 Studies reporting Ul in the second trimester___________________________________________
Ul in second trimester

Reference Events Total P
%

ICS 2002 
definition

Pre-pregnancy
Ul

OECD

1 Brown et al. 2010 256 1507 17.0 Yes Included Yes
2 Chan et al. 2013 112 328 34.1 Yes Excluded No

3 Huebner et al. 2010 15 411 3.6 Yes Included Yes

4 Solans-Domenech et al. 2010 319 1002 31.8 Yes Excluded Yes

5 Sottner et al. 2006 118 339 34.8 No - -

820 3587

Table 3-18 Ul in second trimester - all studies

Ul
P
% 95% Cl

Studies
(n)

Participants
(n)

a X* P
|2
(%)

All studies 22.9 21.5- 24.3 5 3587 .10 212.4 <0.005 98

Table 3-19 Ul in second trimester - ICS 2002 or a similar definition
P Studies Participants ^  I*

Ul a D% 95% Cl (n) (n) u ^

ICS (2002) or
. 21.6 20.2-23.1 4 3248 .10 189.5 <0.005 98similar definition

Table 3-20 Ul in second trimester - ICS 2002 or a similar definition and pre-pregnancy continence 
status

Ul
P
% 95% Cl

Studies
(n)

Participants
(n)

a X* P
^ (%)

Pre-pregnancy Ul 
excluded 32.4 29.9-35.0 2 1330 .10 0.60 0.438 0

Pre-pregnancy Ul 
included 14.1 12.6-15.8 2 1918 .10 47.3 <0.005 98

Table 3-21 Ul in second trimester in OECD countries - ICS 2002 or a similar definition and pre- 
pregnancy continence status___________________________________________________________

Ul
P
% 95% Cl

Studies
(n)

Participants
(n)

a X* P
|2
(%)

Pre-pregnancy Ul 
excluded 31.8 - 1 1002 - - -

Pre-pregnancy Ul 
included 14.1 12.6-15.8 2 1918 .10 47.3 <0.005 98
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3.7.10 Prevalence of Ul in third trimester
Tables 3-23 to 3-26 present the pooled prevalence of Ul, according to the criteria 

outlined, from the studies reporting prevalence in the third trimester of pregnancy (Table 

3.22).

Table 3-22 Studies reporting Ul in the third trimester
Ul in third trimester

Reference Events Total P
%

ICS 2002 
definition

Pre-pregnancy
Ul

OECD

1 Brown et al 2010 813 1454 55.9 Yes Included Yes
2 Chaliha et al 1999 240 549 43.7 Yes Included Yes
3 Chan et al 2013 134 328 40.9 Yes Excluded No
4 Huebner et al 2010 108 411 26.3 Yes Excluded Yes
5 Solans-Domenech et al 2010 332 925 35.9 Yes Included Yes
6 Sottner et al 2006 218 339 64.3 No - -
7 Thomason et al 2007 76 121 62.8 Yes Excluded Yes
8 Valeton et al 2011 46 177 26.0 Yes Included No
9 Wesnes et al 2009 5102 12679 40.2 Yes Excluded Yes
10 Wiima et al 2003 16 62 25.8 Yes Excluded Yes
11 Zhu et al 2012 2696 10098 26.7 Yes Excluded No

9718 27143

Table 3-23 Ul in third trimester - all studies
Ul ^ 95V Cl Studies Participants _ yz n

(n)___________ (n) g p

All studies 36.0 35.5-36.6 11 27143 .10 928.5 <0.005 99

Table 3-24 Ul in third trimester - ICS 2002 or a similar definition__________________________________
P 95% Cl Studies Participants
%____________________ (D  (n) -  P ,y .,

s im l f a S lU o n  36.7 35 1-36,3 10 26804 .10 613 1 <0.005 99

Table 3-25 Ul in third trimester - ICS 2002 or a similar definition and pre-pregnancy continence status

Ul
P 95% Cl Studies 
% (n)

Participants
(n)

a X* p
1*
(%)

Pre-pregnancy Ul 
excluded 34.5 33.9-35.0 6 24213 .10 508.4 <0.005 99

Pre-pregnancy Ul ĝ g 4 4 .7 .4 8 .5  4 2591 .10 151.0 <0.005 98

Table 3-26 Ul in third trimester in OECD countries - ICS 2002 or a similar definition and pre
pregnancy continence status

Ul
P
% 95% Cl

Studies
(n)

Participants
(n)

a X* P
|2
(%)

Pre-pregnancy Ul 
excluded 40.1 39.3-40.1 4 13787 .1 0 38.18 <0.005 92

Pre-pregnancy Ul 
included 48.1 46.8-50.1 3 2414 .1 0 118.2 <0.005 98
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3.7.11 Prevalence of Ul up to one month postpartum
Tables 3-28 to 3-31 present the pooled prevalence of Ul, according to the criteria 

outlined, from the studies reporting prevalence up to one month postpartum (3-27).

Ul up to one month postpartum

Reference Events Total
P
%

ICS 2002 
definition

Pre
pregnancy Ul

OECD

1 Hansen et al. 2012 327 1018 32.1 Included Yes
2 Marshall et al. 1998 1931 3511 55.0 No - -
3 Torrlsi et al. 2012 327 960 34.1 Included Yes

2585 5489

Table 3-28 Ul up to 1 month postpartum all studies

Ul 95% Cl
Studies

(n)
Participants

(n)
X* p

(%)
All studies 47.1 45 . 8- 48.4 3 5489  .10 245.1 < 0.05 99

Table 3-29 Ul up to 1 month postpartum ICS 2002 or similar definition

“  % 95% Cl
Studies

(n)
Participants ^

i  \ ^ P  (n)
P
(%)

ICS (2002) or 3 3  

similar definition
31 .0 - 35.2 2 1978 .10 0.84  0.36 0

Table 3-30 Ul up to 1 month postpartum - ICS 2002 or similar definition and pre-pregnancy 
continence status

Ul P
% 95% Cl

Studies
(n)

Participants
(n) (%)

Pre-pregnancy Ul 
excluded

No 
studies

Pre-pregnancy Ul 
included

33.1 31 . 0 - 35.2 1978 .10  0.84 0.36

Table 3-31 Ul up to 1 month postpartum in OECD countries - ICS 2002 or similar definition and pre- 
pregnancy continence status

Ul P
OECD countries % 95% Cl Studies Participants

Jnl
Pre-pregnancy Ul 

excluded
No

studies
Pre-pregnancy Ul 

included 33.1 31 . 0 - 35.2 1978 .10 687.5 0.359 100
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3.7.12 Prevalence ofU l >1 and <3 months postpartum
Tables 3-33 to 3-36 present the pooled prevalence of Ul, according to the criteria 

outlined, from studies reporting prevalence >1 and <3 months postpartum (Table 3-32).

Table 3-32 Studies reporting Ul >1 and <3 postpartum
Ul one to three months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul

OECD

1 Borello-France et al. 2006 282 837 33.7 Yes Included Yes
2 Chan et al. 2013 74 328 22.6 Yes Excluded No
3 Farrell et al. 2001 148 559 26.5 No - -
4 Huebner et al. 2010 39 411 9.5 Yes Included Yes
5 Marshall et al. 1996 21 42 50.0 Yes Included Yes
6 Morkved & Bo 1999 21 52 40.4 Yes Included Yes
7 Scheer et al. 2008 60 204 29.4 Yes Included Yes
8 Schytt et al. 2005 140 1065 13.1 Yes Included Yes
9 Solans-Domenech et al. 2010 155 950 16.3 Yes Included Yes
10 Valeton et al. 2011 3 125 2.4 Yes Included No
11 Wijma et al. 2003 10 62 16.1 Yes Excluded Yes
12 Zhu etal. 2012 959 10098 9.5 Yes Excluded No

1912 14733

Table 3-33 Ul >1 and <3 months postpartum - all studies
III P QRo/ ni Studies Participants _ ya „

(n)__________ (n) a P

All studies 13.0 12.4-13.5 12 14733 .10 704.3 <0.005 98

Table 3-34 Ul >1 and <3 months postpartum - ICS 2002 definition_______________________________
P Studies Participants ^  P

_________   % 95% Cl_______ (nj__________ (n)________ °  ^ (%)
ICS (2002) or similar 11.9-13.0 11 14174 .10 632.8 <0.005 98

definition

Table 3-35 Ul >1 and <3 months postpartum - ICS 2002 definition and pre-pregnancy continence
status

Ul P
%

Studies 
95% Cl (n)

Participants
(n)

a X* P
|2

(%)
Pre-pregnancy Ul 

excluded 10.5 99.9-11.1 4 11438 .10 98.0 <0.005 97

Pre-pregnancy Ul 
included 20.7 19.2-22.3 7 2736 .10 223.8 <0.005 97

Table 3-36 Ul >1 and <3 months postpartum in OECD countries - ICS 2002 definition and pre- 
pregnancy continence status__________________________________________________________

Ul P
% 95% Cl

Studies
(n)

Participants
(n)

a X* P
I*
(%)

Pre-pregnancy Ul 
excluded 16.3 14.1-18.8 2 1012 .10 0.0 1 0

Pre-pregnancy Ul 
included 21.6 20.0-23.2 6 2611 .10 191.0 0.0 97
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3.7.13 Prevalence of Ul >3 and <6 months postpartum
Tables 3-38 to 3.41 present the prevalence of Ul, according to the criteria outlined, from 

the studies reporting prevalence >3 and <6 months postpartum (Table 3-37).

Table 3-37 Studies reporting Ul >3, <6 months postpartum
Ul >3, <6 months postpartum

Reference Events Total P
%

ICS 2002 
defin ition

Pre
pregnancy Ul

OECD

1 Boyles et a. 2009 955 5599 17.1 Yes Excluded Yes
2 Chaliha et al. 1999 80 549 14.6 Yes Included Yes
3 Gartland et al. 2012 294 1146 25.7 Yes Excluded Yes
4 Glazener et al. 2006 989 3405 29.0 Yes Included Yes
5 Peschers et al. 2003 35 100 35.0 No - -

6 Torrlsi et al. 2012 161 744 21.6 Yes Included Yes
7 Wilson et al. 1996 180 607 29.7 Yes Included Yes

2694 12150

Table 3-38 Ul >3 and <6 months postpartum - all studies_________________________________________
,,, P Studies Participants y j I*

________________   % 95% Cl (n)__________ (n)________ °  ^ ^  (%)

All studies 22.0 21.4-22.9 7 12150 .10 233.9 <0.005 97

Table 3-39 Ul >3 and <6 months postpartum - ICS 2002 or s im ilar defin ition_________________________
III P Studies Participants wj I*

_________ _____________ % 95% Ct_______ (n]__________(n)________ °  ^ ^  (%)
ICS (2002) or sim ilar 22.0 21.3-2286 6 12050 .10 225.1 <0.005 98

defin ition

Table 3-40 Ul >3 and <6 months postpartum - ICS 2002 or s im ilar defin ition and pre-pregnancy 
continence status

Ul P
% 95% Cl

Studies
(n)

Participants
(n)

a X" P (%)
Pre-pregnancy Ul 

excluded
18.5 18.5-19.5 2 6745 .10 46.6 <0.005 98

Pre-pregnancy Ul 
included

26.6 25.4-27.8 4 5305 .10 63.4 <0.005 95

Table 3-41 Ul >3 and <6 months postpartum in OECD countries - ICS 2002 or s im ilar defin ition and
pre-pregnancy continence status

Ul P
% 95% Cl

Studies
(n)

Participants
(n)

a X* P (%)
Pre-pregnancy Ul 

excluded
18.5 18.5-19.5 2 6745 .10 46.6 <0.005 98

Pre-pregnancy Ul 
included

26.6 25.4-27.8 4 5305 .10 63.4 <0.005 95
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3.7.14 Prevalence of Ul >6months and <12 months postpartum
Tables 3-43 to 3-46 present the prevalence of Ul, according to the criteha outlined, from 

the papers reporting prevalence ^6 and <12 months postpartum (Table 3-42).

Table 3-42 Studies reporting Ul >6, <12 months postpartum
Ul >6, <12 months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul

OECD

1 Borello-France et a! 2006 237 759 31.2 Yes Included Yes

2 Brown & Lumley 1998 53 508 10.4 No - -

3 Chan et a! 2013 76 328 23.2 Yes Excluded No

4 Farrell et a! 2001 125 484 25.8 No - -

5 Gartland et a! 2012 176 1225 14.4 Yes Excluded Yes

6 Hatem et a! 2005 382 1291 29.6 Yes Included Yes

7 Thomason et a! 2007 57 121 47.1 Yes Excluded Yes

8 Umlauf et a! 1995 16 122 13.1 Yes Included Yes

9 Wesnes et al 2009 3991 12679 31.5 Yes Excluded Yes

10 Wijma et al 2003 9 62 14.5 Yes Excluded Yes

11 Z h u e ta l2012 697 10098 6.9 Ye s Excluded No

Total 5819 27598

Table 3-43 Ul >6 and <12 months postpartum - all studies
,,, P Studies Participants ^  P

___________% 95% Cl________ (n)___________(n)________ °   P (%)

All studies 21.2 20.6-21.6 11 27598 .10 2266.8 <0.005 100

Table 3-44 Ul >6 and <12 months postpartum - ICS 2002 or similar definition_________________________
,,, P Studies Participants 1̂

________   % 95% Cl________(n)___________ (n)_________°  ^ ^  (%)

ICS (2002) or 21.1  20.7-21.6 9 26685 .10 2232.0 <0.005 100
similar definition

Table 3-45 Ul ^6 and <12 months postpartum - ICS 2002 or similar definition and pre-pregnancy 
continence status

Ul P
% 95% Cl

Studies
(n)

Participants
(n)

a X* P (%)
Pre-pregnancy Ul 

excluded
20.4 19.9-20.9 6 24513 .10 2172.8 <0.005 100

Pre-pregnancy Ul 
included

29.2 27.3-31.2 3 2172 .10 16.9 <0.005 88

Table 3-46 Ul >6 and <12 months postpartum in OECD countries - ICS 2002 or similar definition and
pre-pregnancy continence status

Ul P
% 95% Cl

Studies
(n)

Participants
(n) a X* P

|2
(%)

Pre-pregnancy Ul 
excluded

30.1 29.3-30.8 4 14087 .10 179.5 <0.000 98

Pre-pregnancy Ul 
included

29.2 27.3-31.2 3 2172 .10 16.9 <0.005 88
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3.7.15 Prevalence ofU l at 12 months postpartum
Tables 3-48 to 3-51 present the prevalence of Ul, according to the criteria outlined, from 

studies reporting prevalence at 12 months postpartum (Table 3-47).

Table 3-47 Studies reporting Ul at 12 months postpartum
Ul at 12 months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul

OECD

1 Chan et al. 2013 90 328 27.4% Yes Excluded No
2 Eliasson et al. 2005 323 665 48.6% Yes Included Yes
3 Gartland et al. 2012 185 1044 17.7% Yes Excluded Yes
4 Hansen et al. 2012 234 799 29.3% Yes Included Yes

832 2836

Table 3-48 Ul at 12 months postpartum - all studies
P 0 - 0/ r*! Studies Participants „ v2 «

(n)_________ (n) g ^  P

All studies 29.3 4 2836 .10 187.2 <0.005 98

Table 3-49 Ul at 12 months postpartum - ICS 2002 or similar definition___________________________
P 0 - 0/ r'l Studies Participants „ v2 „_________   % 95/.C l  a X________p

ICS (2002) or similar 27 7,
definition 31.1 4

Table 3-50 Ul at 12 months postpartum - ICS 2002 or similar definition and pre-pregnancy continence 
status

Ul P qi;»/ r i  Studies 
% (n)

Participants
(n)

a
^  (%)

Pre-pregnancy Ul 
excluded 20 0 2 22.3 1372 .10 14.7 <0.005 93

Pre-pregnancy Ul ^5.®, ^ 2  <0.005 98
included 40.6

Table 3-51 Ul at 12 months postpartum in OECD countries - ICS 2002 or similar definition and pre- 
pregnancy continence status___________________________________________________________

Ul P
% 95% Cl Studies

(n)
Participants 

(n) ° P
1*

(%)
Pre-pregnancy Ul 

excluded 17.7 - 1 1044 - - -
Pre-pregnancy Ul 

included 38.1 35.6-40.6 2 1464 .10 57.3 <0.005 98
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3.7.16 Prevalence of Stress Urinary Incontinence (SUI) in pregnancy

Tables 3-53 to 3-56 present the prevalence of SUI during pregnancy, according to the 

criteria outlined, from studies reporting prevalence in pregnancy (Table 3-52).

Table 3-52 Studies reporting SUI in pregnancy
SUI in pregnancy

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul

OECD

1 Al-M ehasisen e t al. 2009 14 33 42 .4 Yes Included No

2 Groutz e t al. 1999 28 100 28.0 Yes Included No

3 Groutz et al. 2004 103 363 28.4 Yes Excluded No

4 Hantoushzadeh e t al. 2011 141 618 22.8 Yes Excluded No

5 Liang et al. 2007 42 125 33.6 Yes Excluded No

6 M eyer e t al. 1998 46 149 30.9 Yes Included Yes

7 Sun e t al. 2005 113 341 33.1 Yes Included No

8 Viktrup e t al. 1992 98 305 32.1 Yes Included Yes

9 Yang e t al. 2010 47 1889 2.5 Yes Included No

Total 632 3923

Table 3-53 SUI in pregnancy - all studies
SUI ^ 95% Cl Studies Participants „  v 2 n

____________ % 95/oCl  °  ^ ________ P (%)

All studies 16.1 15.0-17.3 9 3923 .10 531.1 <0.005 98

Table 3-54 SUI in pregnancy - ICS 2002 or similar definition

SUI 0̂  95% Cl
/o

Studies Participants 
(n) (n)

a P (%)

 ̂ d°effnition"^''^'^ 15 0-17.3 9 3923 .10 531.1 <0.005 98

Table 3-55 SUI in pregnancy - ICS 2002 or similar definition and pre-pregnancy continence status

SUI P
% 95% Cl Studies

(n)
Participants

(n) a X* P
|2

(%)
Pre-pregnancy Ul 

excluded 25.9 23.3-28.6 3 1106 .10 8.1 0.017 75

Pre-pregnancy Ul 
included 12.3 11.1-13.6 6 2817 .10 515.9 <0.005 99

Table 3-56 SUI in pregnancy in OECD countries - ICS 2002 or similar definition and pre-pregnancy 
continence status

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a P

1*
(%)

Pre-pregnancy Ul 
excluded - -

No
studies - -

Pre-pregnancy Ul 
included

31.7 27.5-36.3 2 454 .10 0.07 0.787 0
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3.7.17 Prevalence of SUI in first trimester of pregnancy
Tables 3-58 to 3-61 present the pooled prevalence of SUI, according to the criteria 

outlined, from studies reporting prevalence in the first trimester of pregnancy (Table 3- 

57).

Table 3-57 Studies reporting SUI in the first trimester_______________________________________________
SUI in the first trimester

Reference Events Total P
%

ICS 2002 
definition

Pre-pregnancy
Ul

OECD

1 Chan et al. 2013 30 328 9.1 Yes Excluded No

2 Liang et al. 2012 147 1501 9.8 Yes Included No

3 Solans-Domenech et al. 2010 57 1018 5.6 Yes Excluded Yes

4 van Brummen et al. 2006 26 344 7.6 Yes Included Yes

Total 260 3191

Table 3-58 SUI In the first trimester - all studies
Qiii P Qco/ Studies Participants „  v2 „

(n)_________(n) g P

All studies 8.2 7.2-9 2 4 3191 .10 14.9 0.002 80

Table 3-59 SUI in the first trimester - ICS 2002 or similar definition
c m  P QCO/ r i  Studies Participants _ „  I*

(n)__________ (n) a P

ICS (2002) or similar g ^ 7.2-9 2 . 3191 .10 14.9 0.002 80
definition 4

Table 3-60 SUI in the first trimester - ICS 2002 or similar definition and pre-pregnancy continence 
status

SUI P
% 95% Cl Studies

(n)
Participants

(n) a P {%)
Pre-pregnancy Ul 

excluded 6.5 5 .2 -79 2 1346 .10 48.0 0.023 98

Pre-pregnancy Ul 8.1-10.8 2 1845 .10 1.65 0.199 39

Table 3-61 SUI in the first trimester in OECD countries - ICS 2002 or similar definition and pre- 
pregnancy continence status_______________________________________________________________

SUI P
%

95%
Cl

Studies
(n)

Participants
(n) a P

|2
(%)

Pre-pregnancy Ul 
excluded 5.6 - 1 1018 - - -

Pre-pregnancy Ul 
Included 7.6 - 1 344 - - - -
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3.7.18 Prevalence of SUI in second trimester of pregnancy
Tables 3.63 to 3-66 present the pooled prevalence of SUI from studies reporting 

prevalence in the second trimester of pregnancy according to the criteria outlined (Table 

3-62).

Table 3-62 Studies reporting SUI in the second trimester_________________________________________
SUI in the second trimester

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul

OECD

1 Brown et al 2010 125 1507 8.3 Yes Included Yes

2 Chan et al 2013 106 328 32.3 Yes Excluded No

3 Liang et al 2012 208 1501 13.9 Yes Included No

4 Solans-Domenech et al 2010 250 1002 25.0 Yes Excluded Yes

Total 689 4338

Table 3-63 SUI in the second trimester - all studies
SUI P 95% Cl Studies Participants „ X* p

% (n)__________ (nL /o l

All studies 15.9 14.8-17.0 4 4338 .10 197.5 <0.000 98

Table 3-64 SUI in the second trimester - ICS 2002 or similar definition______________________________
P Studies Participants „ yz n

(n)__________ (n) a p

^^deffnition"'**^'^ ® 14.8-17.0 4 4338 .10 197.5 <0.000 98

Table 3-65 SUI in the second trimester - ICS 2002 or similar definition and pre-pregnancy continence 
status

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* P (%)

Pre-pregnancy Ul 
excluded

26.8 24.4-29.2 2 1330 .10 6.84 0.009 85

Pre-pregnancy Ul 
included

11.1 10.0-12.3 2 3008 .10 23.6 <0.000 96

Table 3-66 SUI in the second trimester in OECD countries - ICS 2002 or similar definition and pre- 
pregnancy continence status______________________________________________________________

SUI 0̂  95% Cl Studies
(n)

Participants
(n) a P

|2
(%)

Pre-pregnancy Ul 
excluded 25.0 1 1002 - - - -

Pre-pregnancy Ul 
included 8.3 1 1507 - - - -
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3.7.19 Prevalence of SUI in third trimester of pregnancy
Tables 3-68 to 3-71 present the pooled prevalence of SUI in the third trimester of 

pregnancy according to the criteria outlined (Table 3-67).

Table 3-67 Studies reporting SUI in the third trimester
SUI in the third trimester

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul

OECD

1 Birch & Doyle 2011 185 466 39.7 Yes Included Yes
2 Brown et al. 2010 536 1454 36.9 Yes Included Yes
3 Chaliha etal. 1999 196 549 35.7 Yes Included Yes
4 Chan et al. 2013 124 328 37.8 Yes Excluded No
5 Diez-ltza et al. 2009 139 458 30.3 Yes Excluded Yes
6 Ekstom et al. 2008 34 435 7.8 Yes Included Yes
7 Liang et al. 2012 400 1501 26.6 Yes Included No
8 Scarpa et al. 2006 59 130 45.4 Yes Included No
9 Solans-Domenech et al. 2010 255 925 27.6 Yes Excluded Yes

10 Sottner et al. 2006 177 339 52.2 No Included No
11 van Brummen et al. 2006 53 344 15.4 Yes Included Yes
12 Zhu etal. 2008 20 120 16.7 No Included No
13 Zhu etal. 2012 1878 10098 18.6 Yes Excluded No

Total 4056 17147

Table 3-68 SUI in third trimester - all studies

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* P

1*
(%)

All studies 23.7 23.0- 24.3 13 17147 .10 720.8 <0.000 98

Table 3-69 SUI in third trimester - ICS 2002 or similar definition
SUI___________ P 95% Cl Participants ^ ^  P (%)

^^d°effnition"^'*^'^ 22.5-23.8 11 16688 .10 570.7 <0.000 98

Table 3-70 SUI in third trimester - ICS 2002 or similar definition and pre-pregnancy continence status

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a p 1*

(%)
Pre-pregnancy Ul 

excluded
20.3 19.6-21.3 4 11809 .10 139.0 <0.000 98

Pre-pregnancy Ul 3Q q 28.7-31.3 7 4879 .10 221.6 <0.000 97
included

Table 3-71 SUI in third trimester in OECD countries - ICS 2002 or similar definition and pre-pregnancy
continence status

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a

P (%)
Pre-pregnancy Ul 

excluded 28.5 26.1-31.0 2 1383 .10 1.16 .28 14

Pre-pregnancy Ul 
included 30.9 29.3-32.5 5 3248 .10 194.2 <0.000 98

105



3.7.20 Prevalence of SUI up to one month postpartum
Tables 3-73 to 3-76 present the pooled prevalence of SUI from studies reporting 

prevalence up to one month postpartum according to the criteria outlined (Table 3-72).

Table 3-72 Studies reporting SUI up to one month postpartum
SUI up to one month postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre-pregnancy
Ul

OECD

1 Arya et al. 41 315 13.0 Yes Excluded Yes

2 Hansen et al. 2012 243 1018 23.9 Yes Included Yes

3 Liang et al. 2007 101 583 17.3 Yes Included No

4 Viktrup et al. 1992 57 293 19.5 Yes Included Yes

5 Yang et al. 2010 147 1889 7.8 Yes Included No

Total 589 4098

Table 3-73 SUI up to one month postpartum - all studies
cm P Q U O / Studies Participants „ v2 „

(n)__________In) a P

All studies 14.4 13.3-15.5 5 4098 .10 152.0 <0.000 97

Table 3-74 SUI up to one month postpartum - ICS 2002 or similar definition

SUI P
%

95% Cl Studjes
(n)

Participants 
(n) °

)0 P
1*

(%)
ICS (2002) or similar 

definition 14.4 13.3-15.5 5 4098 .10 152.0 <0.000 97

Table 3-75 SUI up to one month postpartum - ICS 2002 or similar definition and pre-pregnancy 
continence status

SUI P
% 95% Cl Studies

(n)
Participants

# » Q (n)
)0 P

1*
(%)

Pre-pregnancy Ul 
excluded 13.0 - 1 315 - - -

' '̂^^Tncfuded'^  ̂ 13.4-15.7 4 3783 .10 150.5 <0.000 98

Table 3-76 SUI up to one month postpartum in OECD countries - ICS 2002 or similar definition and 
pre-pregnancy continence status____________________________________________________________

SUI P
% 95% Cl Studies

(n)
Participants 

(n) ° P (%)
Pre-pregnancy Ul 

excluded - - No
studies - - - -

Pre-pregnancy Ul 
included 22.9 20.7-25.3 2 1311 .10 2.5 0,11 60
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3.7.21 Prevalence of SUI >1 month and <3 months postpartum
Tables 3-78 to 3-81 present the pooled prevalence of SUI from studies reporting 

prevalence >1 month and <3 months postpartum according to the criteria outlined (Table 

3-77).

Table 3-77 Studies reporting SUI >1 month and <3 months postpartum_______________________________
SUI >1 month and <3 months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul

OECD

1 Liang et al. 2007 9 125 7.2 Yes Excluded No

2 Borello-France et al. 2006 129 837 15.4 Yes Included Yes

3 Scheer et al. 2008 48 204 23.5 Yes Included Yes

4 Birch & Doyle 2011 114 404 28.2 Yes Included Yes

5 Zhu eta l. 2008 20 120 16.7 No Included No

6 Solans-Domenech et al. 2010 85 950 8.9 Yes Excluded Yes

7 Hantoushzadeh ey al 2011 116 618 18.8 Yes Excluded No

8 Meyer et al. 1998 29 149 19.5 Yes Included Yes

9 Yang et al. 2010 163 1889 8.6% Yes Included No

10 Chan et al. 2013 61 328 18.6% Yes Excluded No

Total 774 5624

Table 3-78 SUI >1 month and <3 months postpartum - all studies
Cl II P QEo/ r i  Studies Participants „  y 2 «

(n)___________(n) a p

All studies 13.8 12.9-14.7 10 5624 .10 178 91 <0 000 95

Table 3-79 SUI >1 month and <3 months postpartum - ICS 2002 or similar definition___________________
cm  P Qco/ r i  Studies Participants „  yz ^

(n)__________ (n) g P

ICS (2002) or 12.8-14.6 9 5504 .10 178.7 <0.000 96
similar definition

Table 3-80 SUI >1 month and <3 months postpartum - ICS 2002 or similar definition and pre
pregnancy continence status

SUI P
%

95% Cl Studies
(n)

Participants
(n)

a X* P
p

(%)
Pre-pregnancy Ul 

excluded
13.4 12.0-15.0 4 2021 .10 43.3 <0.000 93

Pre-pregnancy Ul 
included 13.9 12.8-15.1 5 3483 .10 134,6 <0.000 97

Table 3-81 SUI >1 month and <3 months postpartum in OECD countries - ICS 2002 or similar
definition and pre-pregnancy continence status

SUI 0̂  95% Cl/o
Studies

(n)
Participants

(n) a X* P
|2

(%)
Pre-pregnancy Ul 

excluded 8.9 1 950 - - -

Pre-pregnancy Ul 
included 20.1 18.2-22.2 4 1594 .10 29.6 <0.000 86
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3.7.22 Prevalence of SUI >3 months and <6 months postpartum
Tables 3-83 to 3-86 present the pooled prevalence of SUI from studies reporting 

prevalence >3 months and <6 months postpartum (Table 3-82).

Table 3-82 Studies reporting SUI >3 months and <6 months postpartum
SUI >3 months and <6 months postpartum

Reference Events Total
P
%

ICS 2002 
definition

Pre-pregnancy
Ul

OECD

1 Arya et al. 2001 28 294 9.5 Yes Excluded Yes
2 Chaliha etal. 1999 68 549 12.4 Yes Included Yes
3 Dimpfl etal. 1992 10 171 5.8 Yes Excluded Yes
4 Eftekar et al. 2006 99 702 14.1 Yes Excluded No
5 Ekstrom et al. 2008 48 389 12.3 Yes Included Yes
6 Gartland et al. 2012 124 1146 9.7 Yes Excluded Yes
7 Glazener et al. 2006 459 3405 13.5 Yes Included Yes
8 Hantoushzadeh et al. 2011 101 618 16.3 Yes Excluded No
9 Liang et al. 2007 31 583 5.3 Yes Included No

10 Peschers et al. 2003 22 100 22.0 No - -
11 Pregazzi et al. 2002 31 379 8.2 No - -
12 Torrisi et al. 2012 98 744 13.2 Yes Included Yes
13 van de Pol et al. 2007 133 503 26.4 Yes Included Yes
14 Viktrup et al. 1992 18 293 6.1 Yes Included Yes

Total 1270 9876

Table 3-83 SUI >3 months and <6 months postpartum - all studies

SUI P
% 95% Cl Studies

(n)
Participants

(n) a P 1*
{%)

All studies 12.9 12.2-13.5 14 9876 .10 172.9 <0.000 92

Table 3-84 SUI 23 months and <6 months postpartum - ICS 2002 or similar definition

SUI P
%

95% Cl Studies
(n)

Participants
(n) a X* p 1*

(%)
ICS (2002) or similar 

definition 12.9 12.3-13.6 12 9397 10 147.0 <0.005 93

Table 3-85 SUI >3 months and <6 months postpartum - 
continence status

ICS 2002 definition and pre-pregnancy

SUI P
% 95% Cl Studies

(n)
Participants

(n) a X2 P P
(%)

Pre-pregnancy Ul 
excluded

12.4 11.2-13.6 5 3067 .10 22.4 <0.005 82

Pre-pregnancy Ul 
included 13.2 12.4-14.1 7 6466 .10 121.9 <0.000 95

Table 3-86 SUI ^3 months and <6 months postpartum in OECO countries - ICS 2002 definition and 
pre-pregnancy continence status___________________________________________________________

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* P 1*

(%)
Pre-pregnancy Ul 

excluded
10.1 8.9-11.6 3 1611 .10 4.2 0.1 52

Pre-pregnancy Ul 
included 14.0 13.1-14.9 6 5883 .10 82.9 <0.005 94
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3.7.23 Prevalence of SUI >6 months and <12 months

Tables 3-88 to 3.91 present the prevalence of SUI fronn studies reporting prevalence >6 

months and <12 months postpartum (Table 3-87).

Table 3-87 Studies reporting SUI >6 months and <12 months postpartum
SUI >6 months and <12 months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre-pregnancy
Ul

OECD

1 Arrue et al. 2010 50 330 15.2 Yes Excluded Yes
2 Birch & Doyle 2011 123 397 31.0 Yes Included Yes
3 Borello-France et al. 2006 121 759 15.9 Yes Included Yes
4 Chan eta l. 2013 72 328 22.0 Yes Excluded No
5 Ekstrom et al. 2008 40 376 10.6 Yes Included Yes
6 Fenner et al. 2003 201 943 21.3 Yes Excluded Yes
7 Gartland et al. 2012 110 1146 9.6 Yes Excluded Yes
8 Hantoushzadeh eta l. 2011 62 618 10.0 Yes Excluded No
9 Hatem et al. 2005 162 1291 12.5 Yes Included Yes
10 Meyer et al. 2000 17 107 15.9 No Included Yes
11 Wesnes et al. 2009 1728 12679 13.6 Yes Excluded Yes
12 Yang et al. 2010 133 1889 7.0 Yes Included No

Total 2819 20863

Table 3-88 SUI >6 months and <12 months postpartum - all studies

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* P

1*
(%)

All studies 13.5 13.1-14.0 12 20863 .10 270.9 <0.000 96

Table 3-89 SUI >6 months and <12 months postpartum - ICS 2002 or similar definition

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a p

P
(%)

ICS (2002) or similar 
definition

13.5 13.0-14.0 11 20756 .10 270.6 <0.000 96

Table 3-90 SUI >6 months and <12 months postpartum - ICS 2002 or similar definition and pre-
pregnancy Ul

SUI P
% 95% Cl Studies

(n)
Partlclpants

(n)
a X* p

1*
(%)

Pre-pregnancy Ul 
excluded

13.8 13.4-14.4 6 16044 .10 87.9 <0.000 94

Pre-pregnancy Ul 
included

12.3 11.4-13.3 5 4712 .10 187.4 <0.000 98

Table 3-91 SUI >6 months and <12 months postpartum in OECD countries - ICS 2002 or similar 
definition and pre-pregnancy Ul______________________________________________________________

SUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* P

1*
(%)

Pre-pregnancy Ul 
excluded 13.8 13.2-14.3 4 15177 .10 69.7 <0.000 96

Pre-pregnancy Ul 
included 15.8 14.5-17.2 4 2823 .10 795.9 <0.000 99
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3.7.24 Prevalence of SUI at 12 months postpartum
Tables 3-93 to 3-96 present the prevalence of SUI from studies reporting prevalence at 

12 months postpartum according to the criteria outlined (Table 3-92).

Table 3-92 Studies reporting SUI at 12 months postpartum
SUI at 12 months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre-pregnancy
Ul

OECD

1 Arya et at. 2001 15 286 5.2 Yes Excluded Yes

2 Birch & Doyle 2011 89 336 26.5 Yes Included Yes

3 Chan et al. 85 328 25.9 Yes Excluded No

4 Eliasson et al. 2005 215 665 32.3 Yes Included Yes

5 Gartland et al. 2012 109 1044 10.4 Yes Excluded Yes

6 Groutz et al. 2004 31 363 8.5 Yes Excluded No

7 Hansen et al. 2012 126 799 15.8 Yes Included Yes

8 Hantoushzadeh et al. 2011 35 618 5.7 Yes Excluded No

9 Schytt et al. 2004 193 1051 18.4 Yes Included Yes

10 van Brummen et al. 2006 36 344 10.5 Yes Included Yes

11 Viktrup et al. 1992 8 292 2.7 Yes Included Yes

Total 942 6126

Table 3-93 SUI at 12 months postpartum - all studies

SUI P Qco/ p. Studies 
% (n)

Participants
(n) a X* P

1*
(%)

All studies 15.4 14.5-16.3 11 6126 .10 356.2 <0.000 97

Table 3-94 SUI at 12 months postpartum - ICS 2002 or similar definition

SUI P w /  r i  Studies 
% (n)

Participants
(n)

a p
1*
%)

CS (2002) or similar 
definition 15.4 14.5-16.3 11 6126 .10 356.2 CO.OOO 97

Table 3-95 SUI at 12 months postpartum - ICS 2002 or similar definition and participants’ pre
pregnancy continence status

SUI P QCO/ /'I Studies Participants 
% (n) (n) a X* p {%)

Pre-pregnancy Ul 
excluded

10.4 9.3-11.7 5 2639 .10 108.9 <0.000 96

Pre-pregnancy Ul 
included 19.1 17.8-20.5 6 3487 .10 160.3 <0.000 97

Table 3-96 SUI at 12 months postpartum in OECD countries - ICS 2002 or similar definition and pre-

SUI P
% 95% Cl Studies

(n)
Participants

(n) a X* P
|2

(%)
Pre-pregnancy Ul 

excluded 9.3 7.8-11.0 2 1330 .10 7.2 0.007 86

Pre-pregnancy Ul 
included 19.1 17.8-20.5 6 3487 .10 160.3 <0.000 97
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3.7.25 Prevalence of Urge Urinary Incontinence (UUI) in pregnancy
Tables 3-98 to 3-101 present the prevalence of UUI from studies reporting prevalence 

during pregnancy according to the criteria outlined previously (Table 3-97).

Table 3-97 Studies reporting UUI in pregnancy
UUI in pregnancy

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul OECD

1 Al-Mehaisen et al. 2009 9 33 27.3 Yes Included No

2 Liang et al. 2007 0 125 0.0 Yes Excluded No

3 Sun et al. 2005 12 341 3.5 Yes Included No

4 Yang et al. 2010 5 1889 0.3 Yes Included No

Total 26 2388

Table 0-98 UUI in pregnancy - all studies
UUI 95% Cl Participants ^ ^

All studies 1.1 0.7-1.6 4 2388 .10 242.1 <0.000 99

Table 3-99 UUI in pregnancy - ICS 2002 or similar definition

UUI 95% Cl Studies Participants 
(n) (n)

a P
|2

(%)
ICS (2002) or similar  ̂^ 0.7-1.6 4 2388 .10 242.1 <0.000 99

definition

Table 3-100 UUI in pregnancy - ICS 2002 or similar definition and pre-pregnancy continence status

I 95% Cl Studies
(n)

Participants
(n) ^  p

Pre-pregnancy Ul 
excluded - 1 125 -

Pre-pregnancy Ul  ̂  ̂ 0.8-1.7 3 2263 .10 228.2 <0.000 99

Table 3-101 UUI in pregnancy in OECD countries - ICS 2002 or similar definition and pre-pregnancy 
continence status

UUI
OECD countries

P
% 95% Cl Studies

(n)
Participants

(n)
a X* P

|2
(%)

Pre-pregnancy Ul 
excluded - - No

studies - - - - -

Pre-pregnancy Ul 
included - - No

studies - - - - -
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3.7.26 Prevalence of UUI in first trimester
Tables 3-103 to 3-106 present the prevalence of UUI from the studies reporting 

prevalence in the first trimester of pregnancy (Table 3-102).

Table 3-102 Studies reporting UUI in the first trimester
UUI in the first trimester

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul OECD

1 Chan et al. 2013 16 328 4.9 Yes Excluded No

2 Liang et al. 2012 16 1501 1.1 Yes Included No

3 Solans-Domenech et al. 2010 15 1018 1.5 Yes Excluded Yes

4 van Brummen et al. 2006 23 344 6.7 Yes Included Yes

Total 70 3191

Table 3-103 UUI in the first trimester- all studies
  P 0 - 0/  r i  Studies Participants _ ya „

___________ (n]__________ (n) a P

All studies 2.2 1.7-2.8 4 3191 .10 54.7 <0.000 95

Table 3-104 UUI in the first trimester - ICS 2002 or similar definition
UUI P 95% Cl Participants ^ ^  ^

^^deffnition"^'*^'^ ^ ^ 1 7-2.8 4 3191 .10 54.7 <0.000 95

Table 3-105 UUI in the first trimester - ICS 2002 or similar definition and pre-pregnancy continence 
status______________________________________________________________________________________________

  P Q-o/ r'l Studies Participants „  v2 „_____________ % 95/.Cl________ ________________________a x  p

'^'^^'exchjded'^ 1.6-3.3 2 1346 .10 12.78 <0.000 92

'̂ '̂ ^Tncfu^dTd'̂ '̂  1 5-2.9 2 1845 .10 42.72 <0.000 98

Table 3-106 UUI in the first trimester in OECD countries - ICS 2002 or similar definition and pre- 
pregnancy continence status_________________________________________________________________

UUI P
% 95% Cl Studies

(n)
Participants

(n) P
|2

(%)
Pre-pregnancy Ul 

excluded
1.5 - 1 1018 - -

Pre-pregnancy Ul 
included 6.7 - 1 344 - - -
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3.7.27 Prevalence of UUI in second trimester
Tables 3-108 to 3-111 present the prevalence of UUI from the studies reporting 

prevalence in the second thmester of pregnancy according to the criteria outlined (Table 

3-107).

Table 3-107 Studies reporting UUI in the second trimester___________________________________________
UUI in the second trimester

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul OECD

1 Brown et al. 2010 38 1507 2.5 Yes Included Yes

2 Chan et al. 2013 17 328 5.2 Yes Excluded No
3 Liang et al. 2012 33 1501 2.2 Yes Included No
4 Solans-Domenech et al. 2010 25 1002 2.5 Yes Excluded Yes

Total 113 4338

Table 3-108 UUI in the second trimester - all studies

UUI ^  95% Cl Studies Participants „  ^  n____________% 9 5 /.C l____________________________  a X ________ p

All studies 2.6 2.2-3.1 4 4338 .10 9.65 0.022 69

Table 3-109 UUI in the second trimester - ICS 2002 or similar definition______________________________
II I I I  P Qeo/ r i  Studies Participants „  y2 «

(n)__________ (n) a p

^^definition'^*'^'^ ^ ® 2.2-3.1 4 4338 .10 9.65 0.022 69

Table 3-110 UUI in the second trimester - ICS 2002 or similar definition and pre-pregnancy 
continence status

UUI P
% 95% Cl Studies

(n)
Participants

(n) X* 1*
(%)

Pre-pregnancy Ul 
included 2.6 2.2-3.1 2 1330 .10 5.84 0.016 82

Pre-pregnancy Ul 2 5  1 9-3.0 2 3008 .10 0.34 0.55
excluded

Table 3-111 UUI in the second trimester in OECD countries - ICS 2002 or similar definition and pre- 
pregnancy continence status____________________________________________________________________

UUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* P

|2
(%)

Pre-pregnancy Ul 
excluded

2.5 - 1 1002 - - - -

Pre-pregnancy Ul 
included 2.5 - 1 1507 - - - -
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3.7.28 Prevalence of UUI in third trimester
Tables 3-113 to 3-116 present the prevalence of UUI from studies reporting prevalence 

in the third trimester of pregnancy according to the criteria outlined (Table 3-112).

Table 3-112 Studies reporting UUI in the third trimester
UUI In the third trimester

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul OECD

1 Birch & Doyle 2011 110 466 23.6 Yes Included Yes
2 Brown et al. 2010 86 1454 5.9 Yes Included Yes
3 Chaliha et al. 1999 44 549 8.0 Yes Included Yes
4 Chan et al. 2013 47 328 14.3 Yes Excluded No
5 Ekstom et al. 2008 9 435 2.1 Yes Included Yes
6 Liang et al. 2012 71 1501 4.7 Yes Included No
7 Solans-Domenech et al. 2010 22 925 2.4 Yes Excluded Yes
8 Sottner et al. 2006 115 339 33.9 No - -
9 van Brummen et al. 2006 58 344 16.9 Yes Included Yes
10 Zhu etal. 2012 202 10098 2.0 Yes Included No

Total 764 16439

Table 3-113 UUI in the third trimester - all studies

UUI P
% 95% Cl Studies

(n)
Participants

(n)
a P

I2
(%)

All studies 4.7 4.3-5.0 10 16439 .10 1415.0 <0.000 99

Table 3-114 UUI in the third trimester - ICS 2002 or similar definition

UUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* p (%)

ICS (2002) or similar 
definition 4.0 3.7-44 9 16100 .10 854.1 <0.000 99

Table 3-115 UUI in the third trimester - ICS 2002 or similar definition and pre-pregnancy continence 
status

UUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* p (%)

Pre-pregnancy Ul 
excluded

2.4 2.1-2.7 3 11351 .10 207.2 <0.000 100

Pre-pregnancy Ul 
included 8.0 7.2-88 6 4749 10 243.2 <0.000 98

Table 3-116 UUI in the third trimester in OECD countries 
pregnancy continence status

- ICS 2002 or similar definition and pre-

UUI P
% 95% Cl Studies

(n)
Partlcipants

(n)
a X* p

P
(%)

Pre-pregnancy Ul 
excluded 2.4 - 1 925 - - - -

Pre-pregnancy Ul 
included 9.5 8.5-10.5 5 3248 .10 181.4 <0.000 98
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3.7.29 Prevalence of UUI up to 1 month postpartum
Tables 3-118 to 3-121 present the prevalence of UUI from studies reporting prevalence 

up to one month postpartum (Table 3-117).

Table 3-117 Studies reporting UUI up to one month postpartum___________________________________
UUI up to one month postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul OECD

1 Hansen et al. 2012 31 1018 3.0 Yes Included Yes

2 Yang et al. 2010 31 1889 1.6 Yes Included No

Table 3-118 UUI up to one month postpartum - all studies
IIIII P QEo/ ni Studies Participants „  v2 „ '

(n)__________(n) a yO p

All studies 2.1 1.7-2.7 2 2907 .10 6.3 0.01 84

Table 3-119 UUI up to one month postpartum - ICS 2002 or similar definition________________________
  P 0 - 0/ Studies Participants „ y2 „

____________ % 95/.Cl________________________  a X________p

s Im lfa J S lU o n  2 ^907 .10 6 3 0.01 84

Table 3-120 UUI up to one month postpartum - ICS 2002 or similar definition of Ul and pre-pregnancy 
continence status

UUI P
% 95% Cl Studies

(n)
Participants

(n) °
X* P (%)

Pre-pregnancy Ul 
excluded - - No

studies - - -

Pre-pregnancy Ul 
included

Table 3-121 UUI up to one month postpartum in OECD countries - ICS 2002 or similar definition of Ul 
and pre-pregnancy continence status__________________________________________________________

UUI P
% 95% Cl Studies

(n)
Participants

(n) P (%)
Pre-pregnancy Ul 

excluded - - No
studies - - - -

Pre-pregnancy Ul 
included 3.0 - 1 1018 - - -
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3.7.30 Prevalence of UUI >1 month and <3 months postpartum
Tables 3-123 to 3-126 present the prevalence of UUI from studies reporting prevalence 

>1 month and <3 months postpartum (Table 3-122).

Table 3-122 Studies reporting UUI >1 month and <3 months postpartum___________________________
UUI >1 month and <3 months postpartum

Reference
Events Total P

%
ICS 2002 
definition

Pre
pregnancy Ul OECD

1 Birch & Doyle 2011 86 404 21.3 Yes Included Yes

2 Borello-France et al. 2006 36 837 4.3 Yes Included Yes

3 Chan et al. 2013 29 328 8.8 Yes Excluded No

4 Liang et al. 2007 3 125 2.4 Yes Excluded No

5 Solans-Domenech et al. 2010 46 950 4.8 Yes Excluded Yes

6 Yang et al. 2010 32 1889 1.7 Yes Included No
Total 232 4533

Table 3-123 UUI >1 month and <3 months postpartum - all studies

UUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* P

1*
(%)

All studies 5.1 4.5-58 6 4533 .10 275.7 <0.000 98

Table 3-124 UUI >1 month and <3 months postpartum - ICS 2002 or similar definition

UUI P
% 95% Cl Studies

(n)
Participants

(n)
a X* p

1*
(%)

ICS (2002) or similar 
definition 5.1 4.5-58 6 4533 .10 275.7 <0.000 98

Table 3-125 UUI >1 month and <3 months postpartum - ICS 2002 or similar definition and pre-
pregnancy Ul status

UUI P
% 95% Cl Studies

(n)
Partlcipants

(n)
a X* p (%)

Pre-pregnancy Ul 
excluded 5.6 4.5-69 3 1403 .10 10.04 0.007 80

Pre-pregnancy Ul 
included 4.9 4.2-58 3 3130 .10 274.1 <0.000 99

Table 3-126 UUI >1 month and <3 months postpartum in OECD countries - ICS 2002 or similar 
definition and pre-pregnancy Ul status__________________________________________________

UUI P
% 95% Cl Studies

(n)
Participants

(n) P (%)
Pre-pregnancy Ul 

excluded 4.8 - 1 950 - - -

Pre-pregnancy Ul 
included 9.8 8.3-11.7 2 1241 .10 88.7 <0.000 99
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3.7.31 Prevalence of UUI ^3 months and <6 months postpartum
Tables 3-128 to 3-131 present the prevalence of UUI from studies reporting prevalence 

>3 months and <6 months postpartum (Table 3-127).

Table 3-127 Studies reporting UUI >3 months and <6 months postpartum
UUI >3 months and <6 months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul OECD

1 Chaliha eta l. 1999 12 549 2.2 Yes Included Yes

2 Ekstrom et at. 2008 14 389 3.6 Yes Included Yes

3 Gartland et al. 2012 30 1146 2.6 Yes Excluded Ye s

4 Glazener et al. 2006 221 3405 6.5 Yes Included Yes

5 Peschers et al. 2003 15 100 15.0 No - -

6 Pregazzi et al. 2002 21 379 5.5 No - -

7 Torrisi et al. 2012 25 744 3.4 Yes Included Yes

8 van de Pol et al. 2007 81 503 16.1 Yes Included Yes
Total 419 7215

Table 3-128 UUI >3 months and <6 months postpartum - all studies

UUI ^ 95% Cl Studies Participants „ v2 „____________ % 3 5 /.C l_________________________  a X ________ p

All studies 5.8 5 3-6.4 8 7215 .10 162.0 <0.000 96

Table 3-129 UUI >3 months and <6 months postpartum - ICS 2002 or similar definition________________

P Studies Participants ^  P
(n) (n) a X* p

*^d°effnition"^'*^'^ 5.2-6 3 6 6736 .10 149.2 <0.000 97

Table 3-130 UUI >3 months and <6 months postpartum - ICS 2002 or similar definition and pre- 
pregnancy continence status________________________________________________________________

UUI P
% 95% Cl Studies

(n)
Participants

(n) P
1*

(%)
Pre-pregnancy Ul 

excluded 2.6 - 1 1146 - -

Pre-pregnancy Ul g ^ 5 7-7.0 5 5590 .10 113.3 <0.000 96

Table 3-131 UUI >3 months and <6 months postpartum in OECD countries - ICS 2002 or similar 
definition and pre-pregnancy continence status

UUI 95% Cl/o
Studies

(n)
Participants ^  

(n) ° P
I2

{%)
Pre-pregnancy Ul 

excluded
2.6 1 1146 - -

Pre-pregnancy Ul 
included 6.3 5.7-7.0 5 5590 .10 113.3 <0.000 96
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3.7.32 Prevalence of UUI >6 months and <12 months postpartum
Tables 3-133 to 3-136 present the prevalence of UUI from studies reporting prevalence > 

6 months and <12 months postpartum according to criteria outlined (Table 3-132).

Table 3-132 Studies reporting UUI >6 months and <12 months postpartum
UUI >6 months and <12 months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre-pregnancy
Ul

OECD

1 Birch & Doyle 2011 85 397 21.4 Yes Included Yes

2 Borello-France at a! 2006 25 759 3.3 Yes Included Yes

3 Chan et a! 2013 18 328 5.5 Yes Excluded No

4 Ekstrom et a! 2008 21 376 5.6 Yes Included Yes

5 Fenner et al 2003 153 943 16.2 Yes Excluded Yes

6 Gartland et al 2012 16 1146 1.4 Yes Excluded Yes

7 Hatem et al 2005 23 1291 1.8 Yes Included Yes

8 Wesnes et al 2009 949 12679 7.5 Yes Excluded Yes

9 Yang et al 2010 26 1889 1.4 Yes Included No

Total 1316 19808

Table 3-133 UUI >6 months and <12 months postpartum - all studies_________________________________
IIII I  P oso/ r i  Studies Participants „  v2 „

(n)___________(n) g P

All studies 6.6 6.3-7.0 9 19808 .10 493.3 <0.000 98

Table 3-134 UUI >6 months and <12 months postpartum - ICS 2002 or similar definition

UUI P
% 95% Cl Studies

(n)
Participants

(n) a X* p (%)
ICS (2002) or similar 

definition 6.6 6.3-7.0 9 19808 .10 493.3 <0.000 98

Table 3-135 UUI >6 months and <12 months postpartum - ICS 2002 or similar definition and pre-

UUI P
% 95% Cl Studies

(n)
Participants

(n) a X* P
1*

(%)
Pre-pregnancy Ul 

excluded 7.5 7.1-8.0 4 15096 .10 166.4 <0.000 98

'^'^^'inc^uded^^ ^ ® 3 3-4.4 5 4712 .10 383.4 <0.000 99

Table 3-136 UUI >6 month and <12 months postpartum in OECD countries - ICS 2002 or similar
definition and pre-pregnancy Ul status

UUI  ̂ 95% Cl/o
Studies

(n)
Participants

(n)
X® P

I2
(%)

Pre-pregnancy Ul 
excluded 7.6 8.0-7.2 3 14768 .10 163.5 <0.000 99

Pre-pregnancy lU 
included 5.5 4 .7 -64 4 2823 .10 236.6 <0.000 99
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3.7.33 Prevalence of UUI at 12 months postpartum
Tables 3-138 to 3-141 present the prevalence of UUI from studies reporting prevalence 

at 12 months postpartum according to criteria outlined (Table 3.137).

Table 3-137 Studies reporting UUI at 12 months postpartum
UUI at 12 months postpartum

Reference Events Total P
%

ICS 2002 
definition

Pre
pregnancy Ul OECD

1 Birch & Doyle 2011 55 336 16.4 Yes Included Yes

2 Chan et at. 27 328 8.2 Yes Excluded No

3 Eliasson et al. 2005 34 665 5.1 Yes Included Yes

4 Gartland et al. 2012 23 1044 2.2 Yes Excluded Yes

5 Hansen et al. 2012 67 799 8.4 Yes Included Yes

6 van Brummen et al. 2006 51 344 14.8 Yes Included Yes

Total 257 3516

Table 3-138 UUI at 12 months postpartum - all studies
  P QE«/ r i  Studies Participants „  v i „

(n)__________ (n) a P

All studies 7.3 6.5-8 2 6 3516 .10 116.1 <0.000 96

Table 3-139 UUI at 12 months postpartum - ICS 2002 definition

UUI ^ 95% Cl Studies Participants _ v2 „____________  % 9 5 /.C l   a X ________p

ICS (2002)iOr^similar  ̂  ̂ 6.5-8 2 6 3516 .10 116.1 <0.000 96

Table 3-140 UUI at 12 months postpartum - ICS 2002 definition and pre-pregnancy continence status

UUI P
%

95% Cl Studies
(n)

Participants
(n)

a P (%)
Pre-pregnancy Ul 

excluded
3.6 2 .7 -48 2 1372 .10 25.8 <0.000 96

Pre-pregnancy Ul 
included 9.7 8.5-11.0 4 2144 .10 45.1 <0.000 93

Table 3-141 UUI at 12 months postpartum in OECD countries - ICS 2002 definition and pre-pregnancy 
continence status

UUI P
% 95% Cl Studies

(n)
Participants

1 \  Q (n)
X* P

1̂
(%)

Pre-pregnancy Ul 
excluded

2.2 - 1 1044 - - -

Pre-pregnancy Ul 
included 9.7 8.5-11.0 4 2144 .10 45.1 <0.000 93
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3.7.34 Comparisons of Ul, SUI and UUI in subgroups of primiparous women

This section presents the prevalence rates in subgroup according to

a. Mode of birth (spontaneous vaginal birth (SVD), instrumental vaginal birth 
(IVD), caesarean section (CS)

b. BMI <25kg/m2, > 25kg/m2
c. Age <35 years, >35 years
d. Infant birth weight <4kg, >4kg

3.7.34.1 Overview of included studies

Thirty-four of the 60 included papers reported data on Ul, SUI and/or UUI in one or more 

of the specified subgroups at some time point. It was not possible to extract data by 

mode of birth, BMI, age or infant birth weight from 15 studies (see appendix 35 for 

reasons for exclusion). Data from 17 studies were available for subgroup comparative 

analyses.

The analyses are presented for Ul, SUI and UUI according to mode of birth (i.e. SVD 

compared with IVD, SVD compared with CS, IVD compared with CS etc.), and the time 

point for which data were reported. Each analysis is organised chronologically according 

to the timing of Ul (and SUI and UUI) in pregnancy and the postpartum penod. 

Outcomes that were statistically significant are identified.

3.7.35 Outcomes for Ul - SVD compared with IVD
There was no significant difference in Ul between women who gave birth by SVD and 

women who gave birth by IVD during pregnancy or at any time point up to 12 months 

postpartum (Table 3-142, Figure 3-6).

Table 3-142 Ul during pregnancy and up to 12 months postpartum: SVD compared with IVD

Ul OR 95% Cl
study

(n)

Participants

(n)

Events

(n)

|2

(%)
Significant

Ul during pregnancy 1.27 0.93-1.74 1 775 322 NE No

Ul up to one month - - 0 - - - -

Ul >1, <3 months 0.89 0.60-1.32 2 764 139 0 No

Ul >3, <6 months 0.91 0.79-1.05 3 4202 1292 0 No

Ul s6, <12 months 0.92 0.83-1.01 1 10.864 3710 NE No

Ul at 12 months - - 0 - - - -

All studies used the ICS; (2002) or similar definition of Ul. Two studies. Solans-

Domenech et al. (2010) and Wesnes et al. (2009) excluded participants with pre

pregnancy Ul. In addition, participants in Wesnes et al.’s study were incontinent at 30 

weeks gestation. All studies except Valeton and Amarel (2010) were conducted in OECD 

countries.
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Figure 3-6 Forest plot of comparison: Ul - SVD compared with IVD

study or Subgroup

SVD IVD Odds Ratio

Events Total Events Total Weight M-H. Random, 95% Cl

Odds Ratio 

M-H, Random, 95% Cl

245 100,0% 
245 100.0%

1.1.1 Ul in pregnancy

Solans-Domenech 2010 230 530 92
Subtotal (95% Cl) 530

TOta! events 230 92

Heterogeneity: Not applicable

Test for overall effect: Z = 1,53 (P = 0,13)

1.1.2 Ul >1, <3 months postpartum 

Soians-Domenech 2010 90 463 47

Valeton and Amaral 2011 2 69 0
Subtotal (95% Cl) 532

Total events 92 47

Heterogeneity: Tau' = 0,00; Chi' = 0,00, df = 1 (P = 0,98); I' = 0% 

Test for overall effect: Z = 0,59 (P = 0,56)

1.1.3 Ul >3, <6 months postpartum

220 984%

12 1 .6 % 

232 100.0%

Brown et al 2011 171 618 85 278 20.9%

Glazener et al 2006 596 1954 277 851 67.3%

Wilson et al 1996 115 356 48 145 11.9%
Subtotal (95% Cl) 2928 1274 100.0%

Total events 882 410

Heterogeneity: Tau^ = 0.00; Chi* = 0.16, df = 2 (P  = 0 92); P = 0%

Test for overall effect: Z =  1.35 (P = 0.18)

1.1.4 Ul >6, <12 months postpartum

Wesnes et al 2010 3010 8908 700 1956 100.0%
Subtotal (95% Cl) 8908 1956 100.0%

Total events 3010 700

Heterogeneity: Not applicable

Test for overall effect: Z = 1 69 (P = 0,09)

1.27 [0.93, 1,74]
1.27 [0.93, 1.74]

0 89 [0 60, 1.32] 

0.93 [0,04, 20,47] 
0.89 [0.60, 1.32]

0,87 [0,64, 1,18] 

0.91 [0.77, 1,08] 

0,96 [0,64, 1 45] 
0.91 [0.79, 1.05]

0,92 [0,83, 1,01] 
0.92 [0.83. 1 01] i

0 5 0.7 1 1.5 2
Favours SVD Favours IVD
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3.7.36 Outcomes for SUI - SVD compared with IVD
Findings from one study showed that women who gave birth by IVD were significantly 

less likely to have had SUI in pregnancy than women who gave birth by SVD (Meyer et 

al. 1998). The value of this finding is questionable as the number of participants (n=116) 

and events (n=34) was small. In addition, 80% of participants were recruited from a 

single private obstetric clinic. There was no significant difference in SUI in women having 

an SVD or IVD at any other time point up to 12 months postpartum (Table 3-143, Figure 

3-7).

Table 3-143 SUI during pregnancy and up to 12 months postpartum: SVD compared with IVD

SUI OR 95% Cl
Study

(n)
Participants

(n)

Events

(n)

1*

(%)
Significant

SUI during pregnancy 3.79 1.05-13.65 1 116 34 NE Yes

SUI up to one month 1.05 0.55-2.03 1 315 41 NE No

SUI s i,  <3 months 0.47 0.18-1.23 1 116 28 NE No

SUI >3, <6 months 0.74 0.46-1.20 2 707 85 0 No

SUI >6, <12 months 1.20 0.62-2.33 1 330 50 NE No

SUI at 12 months 0.82 0.56-1.19 3 1456 226 0 No

All 7 studies reported Ul according to the ICS 2002 or similar definition of Ul and were 

conducted in OECD countries. Two studies, Arya et al. (2011) and Arrue et al. (2010) 

excluded participants with pre-pregnancy Ul.
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Figure 3-7 Forest plot of comparison: SUI - SVD compared with IVD

study or Subgroup

SVD IVD Odds Ratio

Events Total Events Total Weight M-H, Random, 95% Cl

Odds Ratio 

M-H, Random, 95% Cl

3 25 100.0%
25 100.0%

21

21

165 100 0% 
165 100.0%

2.1.1 SUI in pregnancy

Meyer et al 1998 31 91
Subtotal (95% Cl) 91

Total events 31

Heterogeneity; Not applicable 

Test for overall effect: Z = 2.04 (P = 0.04)

2.1.2 SUI up to one month postpartum

Arya eta! 2001 20 150
Subtotal (95% Cl) 150

Total events 20

Heterogeneity: Not applicable

Test for overall effect: Z = 0.16 (P = 0.87)

2.1.3 SUI >1 month, <3 months postpartum

Meyer et al 1998 19 91
Subtotal (95% Cl) 91

1 otai events 19

Heterogeneity: Not applicable

Test for overall effect: Z = 1.54 (P = 0.12)

2.1.4 SUI >3 months, <8 months postpartum 

Arya e ta l 2001 10 138

Chalihaeta l 1999 38 289
Subtotal (95% Cl) 427

Total events 48

Heterogeneity: Tau’ = 0.00: Chi' = 0 42, df = 1 (P = 0.51); I* = 0%

Test for overall effect: Z = 1.21 (P = 0.23)

25 100.0% 
25 100.0%

18

19

37

156 35.1%

124 64 9%
280 100.0%

2.1.5 SUI >6, <12 months postpartum

A rrueeta l 2010 36 227
Subtotal (95% Cl) 227

Total events 36

Heterogeneity: Not applicable

Test for overall effect: Z = 0.53 (P = 0.59)

2.1.6 SUI at 12 months postpartum

14

14

103 100.0% 
103 100.0%

Test for overall effect: Z = 1.07 (P = 0 29)

3.79 [1.05, 13.65]
3.79 [1.05, 13.65]

1.05 [0.55, 2.03]
1.05 [0.55, 2.03]

0.47 [0.18, 1.23] 
0.47 [0.18, 1.23]

0.60 [0 27, 1.35] 

0 84 [0.46, 1 52] 
0.74 (0.46, 1.20]

1 20 [0 62, 2.33] 
1.20 [0.62, 2.33]

Arya et al 2001 4 135 11 151 10.3% 0 39 [0.12, 1.25]

Schytt et al 2004 149 750 29 133 70.1% 0 89 [0.57, 1.39]

van Brummen et al 2006 25 223 8 64 19.6% 0.88 [0 38, 2.07]
Subtotal (95% Cl) 1108 348 100.0% 0.82 [0.56, 1.19]

Total events 178 48

Heterogeneity: Tau' = 0.00; Chi" = 1.73, df = 2 (P = 0.42); 1’  =̂ 0%

0.1 0.2 0.5 1 2 5 10
Favours SVD Favours IVD
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3.7.37 Outcomes for UUI - SVD compared with IVD
There was no significant difference in UUI in women who gave birth by SVD  compared 

with women who gave birth by IVD at S3 months and <6 months postpartum or at 12 

months postpartum (Table 3-144, Figure 3-8).

Table 3-144 UUI during pregnancy and up to 12 months postpartum: SVD compared with IVD________

UUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

1*

(%)
Significant

UUI during pregnancy - - 0 - - - -

UUI up to one month - - 0 - - - -

UUI >1, <3 months - - 0 - - - -

UUI S3, <6 months 0.50 0.15-1.69 1 413 11 NE No

UUI s6, <12 months - - 0 - - - -

UUI at 12 months 0.47 0.19-1.17 1 287 22 NE No

Two studies reported data at 2 separate time points. Both studies included participants 

with pre-pregnancy Ul and were conducted in O EC D  counthes.

Figure 3-8 Forest plot of comparison: UUI - SVD compared with IVD

SVD IVD Odds Ratio

Study or Subgroup_______Events Total Events Total W eight M-H, Random, 95% Cl

3.1.4 UUI >3, <6 months postpartum 

Chaliha et 311999 6 289
Subtotal (95% Cl) 289

Total events 6

Heterogeneity: Not applicable 

Test for overall effect; Z = 1 11 (P = 0 27)

3.1.6 UUI at 12 months postpartum

van Brummen et al 2006 14 223
Subtotal (95% Cl) 223

Total events 14

Heterogeneity: Not applicable 

Test for overall effect: Z = 1.62 (P = 0,11)

0 1 0 2 0 5 1 2 5 10
Favours SVD Favours IVD

124 100,0% 
124 100.0%

0,50 [0,15, 1,69] 
0.50 [0.15, 1.69]

64 100,0% 
64 100.0%

0,47 [0,19, 1,17] 
0.47 [0.19, 1.17]

Odds Ratio 

M-H, Random, 95% Cl
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3.7.38 Outcomes for Ul -  SVD compared with CS
Women who gave birth by CS were statistically less likely than women who gave birth by 

SVD to have Ul during pregnancy or at s i month and up to 12 months postpartum (Table 

3-145, Figure 3-9).

Table 3-145 Ul during pregnancy and up to 12 months postpartum: SVD compared with CS__________

Ul OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

|2

(%)
Significant

Ul during pregnancy 1.47 1.07-2.04 1 755 307 NE Yes

Ul up to one month - - 0 - - - -

Ul ^1, <3 months 3.21 1.78-5.78 2 772 106 0 Yes

Ul S3, <6 months 2.26 2.02-3.41 3 3970 1028 35 Yes

Ul s6, <12 months 2.74 2.39-3.13 1 10,695 3291 NE Yes

Ul at 12 months - - 0 - - - -

All 6 studies reported Ul according to the ICS 2002 or similar definition. One study 

Wesnes et al. (2009), excluded participants with pre-pregnancy Ul. All studies apart from 

Valeton and Amaral (2010) were conducted in OECD countries.

There was moderate level heterogeneity in studies reporting Ul between >3, <6 months 

postpartum.
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Figure 3-9 Forest plot of comparison; Ul - SVD compared with CS

study or Subgroup

SVD CS Odds Ratio

Events Total Events Total Weight M-H, Random, 95% Cl

Odds Ratio 

M-H. Random. 95% Cl

4.1.1 Ul during pregnancy

Solans-Domenech 2010 230 530 77 225 100.0% 1 47 [1.07, 2.04]
Subtotal (95% Cl) 530 225 100.0% 1.47 [1.07, 2.04]

Total events 230 77

Heterogeneity: Not applicable

Test for overall effect: Z = 2.34 (P = 0.02)

4.1.3 Ul >1, <3 months postpartum

Solans-Domenech 2010 90 463 13 196 94,1% 3.40 [1.85. 6.24]

Valeton and Amaral 2011 2 69 1 44 5.9% 1.28 [0.11, 14.59]
Subtotal (95% Cl) 532 240 100.0% 3.21 [1.78, 5.78]

Total events 92 14

Heterogeneity: Tau' = 0.00; Chi* = 0 58, df = 1 (P = 0.45); 1= = 0%

Test for overall effect: Z = 3.87 (P = 0.0001)

4.1.4 Ul £3, <6 months postpartum

Brow/n et al 2011 171 618 37 367 31.1% 3 41 [2.33, 5.00]

Glazener et al 2006 596 1954 92 569 51.3% 2.28(1.78, 2.90]

Wilson et al 1996 115 356 17 106 17.6% 2.50 [1.42, 4.39]
Subtotal (95% Cl) 2928 1042 100.0% 2.62 [2.02, 3.41]

Total events 882 146

Heterogeneity: Tau’  = 0.02; Chi" = 3.07, df = 2 (P = 0.22); I* = 35% 

Test for overall effect: Z = 7.19 (P < 0.00001)

4.1.5 Ul >6, <12 months postpartum

Wesnes 2009 3010 8908
Subtotal (95% Cl) 8908

Total events 3010

Heterogeneity: Not applicable

Test for overall effect: Z = 14.64 (P < 0.00001)

281 1787 100.0%
1787 100.0%

281

2 74 [2.39. 3.13] 
2.74 [2.39, 3.13] I

H h
0.1 0.2 0.5 1 10

Favours SVD Favours CS
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3.7.39 Outcomes for SUI - SVD compared with CS
Women who gave birth by CS were statistically less likely than women who gave birth by 

SVD to have SUI at all time points from between >1 month and up to 12 months 

postpartum. There was no significant difference in SUI dunng pregnancy (Table 3-146, 

Figure 3-10).

Table 3-146 SUI during pregnancy and up to 12 months postpartum: SVD compared with CS

SUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

1*

(%)
Significant

SUI during pregnancy 1.15 0.77-1.73 2 487 146 0 No

SUI up to one month - - 0 - - - -

SUI s i , <3 months 2.96 1.26-6.96 3 1579 269 73 Yes

SUI >3, <6 months 2.61 1.17-5.80 2 1038 168 73 Yes

SUI S6, <12 months 1.87 0.74-4.73 2 1377 192 81 No

SUI at 12 months 1.97 1.16-3.34 4 2176 247 36 Yes

All 8 studies reported Ul according to the ICS 2002 or similar definition. Hantoushzadeh 

et al. (2011) was the only study that excluded participants with pre-pregnancy Ul and 

that was conducted in a non-OECD country. There was high-level heterogeneity 

between studies at the 3 time points between >1 months and <12 months and moderate- 

level heterogeneity between studies at 12 months postpartum.
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Figure 3-10 Forest plot of comparison: SUI - SVD compared with CS

Study o r Subgroup

SVD CS Odds Ratio

Events Tota l Events Total W eight M-H. Random . 95% Cl

O dds Ratio 

M-H, Random , 95% Cl

5.1.1 SUI du ring  pregnancy

Groutz et al 2004 

Meyer et al 1998 

Subto ta l (95% Cl)

Total events

45

31

76

145

91

236

58

12

70

218 76.4%

33 23.6%

251 100.0%

116 721 13 116 41.3% 1.52 [0.83, 2.80]

90 303 30 315 45.7% 4.01 [2.56, 6.29]

19 91 1 33 13.0% 8,44 [1.08, 65.83]

1115 464 100.0% 2.96 [1.26, 6.96]

Heterogeneity: Tau^ = 0.00; Chi* = 0.43, df = 1 (P = 0.51); I* = 0% 

Test for overall effect: Z = 0.68 (P = 0.49)

5.1.3 SUI >1 m onth , <3 m onths postpartum  

Borello-France et al 2006 

Hantoushzadeh et al 2011 

Meyer et al 1998 

S ubto ta l (95% Cl)

Total events 225 44

Heterogeneity; Tau^ = 0.36; Chi^ = 7.36, df = 2 (P = 0.03); 1̂ = 73% 

Test for overall effect: Z = 2.49 (P = 0.01)

5.1.4 SUI >3 m onths, <6 m onths  postpartum

Chaliha et al 1999 38

Hantoushzadeh et al 2011 88

Subto ta l (95% Cl)

Total events 126

Heterogeneity; Tau" = 0.25; Chi* = 3,71, df = 1 (P = 0 05); I* = 73% 

Test for overall effect; Z = 2 36 (P = 0.02)

5.1.5 SUI >6 m onths, <12 m onths postpartum

289 11 131 44.2%

303 31 315 55.8%

592 446 100.0%

42

Total events 157 35

Heterogeneity: Tau= = 0,36; Chi* = 5.38, df = 1 (P = 0.02); P = 81% 

Test for overall effect: Z = 1.33 (P = 0.18)

5.1.6 SUI at 12 m onths postpartum

1.24 [0.78, 1.97] 

0.90 [0.39, 2.08] 

1.15 [0.77, 1.73]

1.65 [0.82, 3.34] 

3.75 [2.40, 5.86] 

2.61 [1.17, 5.80]

Borello-France et al 2006 106 654 15 105 49.3% 1.16 [0 65. 2.08]

Hantoushzadeh et al 2011 51 303 20 315 50.7% 2.99 [1.73, 5.141

Subto ta l (95% Cl) 957 420 100.0% 1.87 [0.74. 4.73]

Groutz et al 2004 15 145 16 218 29.7% 1 46 [0.70, 3.05]

Hantoushzadeh et al 2011 16 303 12 315 28,5% 1.41 [0.65, 3.03]

Schytt et al 2004 149 750 14 165 38.5% 2.67 [1,50, 4,76]

van Brummen et al 2006 25 223 0 57 3.4% 14.77 [0.89, 246,42]

Subto ta l (95% Cl) 1421 755 100.0% 1.97 [1.16, 3.34]

Total events 205 42

Heterogeneity: Tau* = 0.10; Chi* = 4.72. df = 3 (P = 0.19); I* = 36% 

Test for overall effect: Z = 2.52 (P = 0.01)
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3.7AO Outcomes for UUI - SVD compared with CS
Women who gave birth by SVD were statistically less likely than women who gave birth 

by CS to have UUI at 12 months postpartum. There was no significant difference in UUI 

between women following birth by SVD and CS from >1 month up to 12 months 

postpartum (Table 3-147, Figure 3-11).

Table 3-147 UUI during pregnancy and up to 12 months postpartum: SVD compared with CS

UUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

1*

(%)
Significant

UUI during pregnancy - - 0 - - - -

UUI up to one month - - 0 - - - -

UUI s i,  <3 months 1.00 0.38-2.62 1 837 36 NE No

UUI S3, <6 months 2.76 0.33-23.13 1 420 7 NE No

UUI >6, <12 months 3.96 0.53-29.60 1 759 25 NE No

UUI at 12 months 0.06 0.03-0.14 1 280 43 NE Yes

All 3 studies included participants with pre-pregnancy U! and were conducted in OECD 

countries.
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Figure 3-11 Forest plot of comparison: UUI - SVD compared with CS

study or Subgroup

SVD CS Odds Ratio

Events Total Events Total Weight M-H, Random, 95% Cl

Odds Ratio 

M-H, Random, 95% Cl

6.1.4 UUI >1, <3 months postpartum

Borello France et al 2006 31 721
Subtotal (95% Cl) 721

Total events 31

Heterogeneity: Not applicable

Test for overall effect: Z = 0 01 (P = 1 00)

6.1.5 UUI >3 months, <6 months postpartum

6 289
289

Chaliha et al 1999 
Subtotal (95% Cl)

Total events 6

Heterogeneity: Not applicable

Test for overall effect: Z = 0.93 (P = 0 35)

6.1.6 UUI >6, <12 months postpartum

Borello-France et al 2006 24 654
Subtotal (95% Cl)

Total events 24

Heterogeneity: Not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

654

6.1.7 UUI at 12 months postpartum

van Brummen et al 2006 14 223
Subtotal (95% Cl) 223

Total events 14

Heterogeneity: Not applicable

Test for overall effect: Z = 7.16 (P < 0.00001)

5 116 100.0%
116 100.0%
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131 100.0%
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3.7.41 Outcomes for Ul - IVD compared with CS
Women who gave birth by CS were statistically less likely than women who gave birth by 

IVD to have Ul from >1 up to 12 months postpartum. There was no significant difference 

in Ul during pregnancy (Table 3-148, Figure 3-12).

Table 3-148 Ul during pregnancy and up to 12 months postpartum: IVD compared with CS___________

Ul OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

|2

(%)
Significant

Ul during pregnancy 1.16 0.79-1.69 1 470 169 NE No

Ul up to one month - - 0 - - - -

Ul s i , <3 months 1.90 0.22-16.64 2 666 61 54 No

Ul S3, <6 months 4.45 2.15-9.20 3 2577 556 89 Yes

Ul s6, <12 months 2.99 2.55-3.50 1 3743 981 NE Yes

Ul at 12 months - - 0 - - - -

All 6 studies reported Ul according to the ICS 2002 or similar definition. Wesnes et at. 

(2009) excluded women with pre-pregnancy Ul. All studies apart from Valeton and 

Amarel (2010) were conducted in OECD countries.

There was high-level heterogeneity between studies conducted at >1 month and <3 

months and at >3 months and <6 months postpartum.
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Figure 3-12 Forest plot of comparison: Ul - IVD compared with CS

study or Subgroup

IVD CS Odds Ratio

Events Total Events Total Weight M-H, Random, 95% Cl

7.1.1 Ut during pregnancy

Solans-Domenech 2010 92 245 77 225 100.0% 1.16(0.79, 1.69]
Subtotal (95% Cl) 245 225 100.0% 1.16 [0.79, 1.69]

Total events 92 77

Heterogeneity: Not applicable

Test for overall effect: Z = 0.75 (P = 0.45)

7.1.2 Ul S1 month, <3 months postpartum

Solans-Domenech 2010 47 220 13 196 71.4% 3.82 [2.00, 7.31]

Valeton and Amaral 2011 0 125 1 125 28.6% 0 33 [0 01, 8.20]
Subtotal (95% Cl) 345 321 100.0% 1.90 [0.22, 16.64]

Total events 47 14

Heterogeneity: Tau^= 1.61; Chii "  = 2.1 5, df = 1 (P = 0. 14): i ' = 54%

Test for overall effect; Z = 0.58 (P = 0 56)

7.1.3 Ul >3, <6 months postpartum

Brown et al 2011 85 278 37 367 33.6% 3 93 [2 57, 6 01]

Glazener et al 2006 277 851 92 569 36.2% 2 50 [1 92, 3 26]

Wilson et al 1996 48 145 17 367 30.2% 10.19 [5.61, 18.51]
Subtotal (95% Cl) 1274 1303 100.0% 4.45 [2.15, 9.20]

Total events 410 146

Heterogeneity: Tau^ = 0.36; Cht^ = 18 .52, df = 2 (P < 1D.0001); 1' = 89%

Test for overall effect; Z = 4 03 (P < 0.0001)

Odds Ratio 

M-H, Random, 95% Cl

7.1.4 Ul >6. <12 months postpartum

Wesnes2009 700 1956
Subtotal (95% Ct) 1956

Total events 700

Heterogeneity: Not applicable 

Test for overall effect: 2 = 13.63 (P < 0.00001)

281 1787 100.0%
1787 100.0%

281

2.99 [2.55, 3.50]
2.99 [2.55, 3.50]
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3.7.42 Outcomes for SUI - IVD compared with CS

Women who gave birth by IVD were statistically less likely than woman who gave birth 

by CS to have SUI in pregnancy. Women who gave birth by CS were statistically less 

likely than women who gave birth by IVD to have SUI between >1 and 3 months and at 

12 months postpartum (Table 3-149, Figure 3-13).

Table 3-149 SUI during pregnancy and up to 12 months postpartum: IVD compared with CS

SUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

|2

(%)
Significant

SUI during pregnancy 0.24 0.06-0.97 1 58 15 NE Yes

SUI up to one month - - 0 - - - -

SUI 21, <3 months 18.0 2.09-154.7 1 58 10 NE Yes

SUI S3, <6 months 1.97 0.90-4.34 1 255 30 NE No

SUI >6, <12 months - - 0 - - - -

SUI at 12 months 4.18 1.05-16.65 2 419 51 30 Yes

All 4 studies reported Ul according to the ICS 2002 or similar definition, included 

participants with pre-pregnancy Ul and were conducted in OECD countries. There was 

moderate level heterogeneity between studies at SUI >3, <6 months (P=30%), and high- 

level heterogeneity between studies at 12 months postpartum (1^=51%).
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Figure 3-13 Forest plot of comparison: SUI - IVD compared with CS

study or Subgroup

IVD CS Odds Ratio

Events Total Events Total W eight M-H, Random, 95% Cl

Odds Ratio 

M-H, Random, 95% Cl
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3.7.43 Outcomes for UUI - IVD compared with CS
There was no significant difference in UUI between woman who gave birth by IVD and 

women who gave birth by CS at >3 and <6 months postpartum (Table 3-150, Figure 3- 

14).

Table 3-150 UUI during pregnancy and up to 12 months postpartum: IVD compared with CS_________

UUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n) (%)
Significant

UUI during pregnancy - - - - - - -

UUI up to one month - - 0 - - - -

UUI S1, <3 months - - 0 - - - -

UUI S3, <6 months 5.46 0.63-47.43 1 255 6 NE No

UUI >6. <12 months - - 0 - - - -

UUI at 12 months - - 0 - - - -

Chaliha et al. (1999) reported Ul according to the ICS 2002 or similar definition, included 

participants with pre-pregnancy Ul, and was conducted in an OECD country.

Figure 3-14 Forest plot of comparison: UUI - IVD compared with CS

IVD CS Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total W eight M-H. Random. 95% Cl_______M-H, Random, 95% Cl
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Heterogeneity: Not applicable

Test for overall effect: Z = 1.54 (P = 0.12)
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3.7.44 Outcomes for Ul - age <35 years compared with >35 years
Women aged <35 years were significantly less likely than woman aged >35 years to 

have Ul during pregnancy and between >3 and 6 months postpartum. There was no 

significant difference in Ul between >1 and <3 months (Table 3-151, Figure 3-15).

Table 3-151 Ul during pregnancy and up to 12 months postpartum: age <35 years compared with >35 
years_______________________________________________________________________________________

Ul OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

P

(%)
Significant

Ul during pregnancy 0.61 0.49-0.77 2 2602 1108 0 Yes

Ul up to one month - - 0 - - - -

Ul , <3 months 0.67 0.40-1.12 1 927 179 NE No

Ul >3, <6 months 0.71 0.58-0.89 2 4464 1242 0 Yes

Ul ^6, <12 months - - 0 - - - -

Ul at 12 months - - 0 - - - -

All 3 studies reported Ul according to the ICS 2002 or similar definition, included 

participants with pre-pregnancy Ul and were conducted in OECD countries.

Figure 3-15 Forest plot comparison of Ul: age <35 years compared with >35 years

<35 years >35 years Odds Ratio Odds Ratio

Study or Subgroup_______Events Total Events Total W eight M-H. Random. 95% Cl__________M-H, Random, 95% Cl_________
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3.7.45 Outcomes for SUI - age <35 years compared with >35 years
There was no significant difference in SUI in women aged < 35 years and women aged 

>35 years at 12 months postpartum (Table 3-152, Figure 3-16).

Table 3-152 SUI during pregnancy and up to 12 months postpartum: age <35 years compared with 
>35 years____________________________________________________________________________________

SUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

1*

(%)
Significant

SUI during pregnancy - - 0 - - - -

SUI up to one month - - 0 - - - -

SUI s i,  <3 months - - 0 - - - -

SUI S3, <6 months - - 0 - - - -

SUI s6, <12 months - - 0 - - - -

SUI at 12 months 0.68 0.35-1.29 1 1051 193 NE No

Schytt et al. (2004) reported SUI according to the ICS 1988 definition and reported it as 

similar to the 2002 definition, included participants with pre-pregnancy SUI and was 

conducted in an OECD country.

Figure 3-16 Forest plot comparison: age <35 years compared with >35 years
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Odds Ratio 
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3.7.46 Outcomes for UUI - age <35 years compared with >35 years
No studies reported on UUI by age (Table 3-153).

Table 3-153 UUI during pregnancy and up to 12 months postpartum: age <35 years compared with 
>35 years_______________________________________________________________________________________

UUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

1*
Significant

(%)

UUI during pregnancy - - 0 - - -

UUI up to one month - - 0 - - -

UUI ^1, <3 months - - 0 - - -

UUI ^3, <6 months - - 0 - - -

UUI >6, <12 months - - 0 - - -

UUI at 12 months - - 0 - - -

3.7.47 Outcomes for Ul - BMI <25kg/m^ compared with >25kg/m^
Women with BMI <25kg/m^were significantly less likely than women with BMI >25kg/m^ 

to have Ul in pregnancy and between >6 months and up to 12 months postpartum. There 

was no significant difference in Ul for women with BMI <25kg/m^ or >25kg/m^ between 1 

and up to 6 months postpartum (Table 3-154, Figure 3-17),

Table 3-154 Ul during pregnancy and up to 12 months postpartum: BMI <25kg/m^ compared with 
>25kg/m^______________________________________________________________________________________

Ul OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

1*

(%)
Significant

Ul during pregnancy 0.73 0.61-0.86 2 2530 1199 0 Yes

Ul up to one month - - 0 - - - -

Ul s i,  <3 months 1.05 0.73-1.52 1 910 176 NE No

Ul 23, <6 months 0.92 0.68-1.24 2 3847 1081 67 No

Ul >6, <12 months 0.75 0.69-0.82 1 11,687 3700 NE Yes

Ul at 12 months - - 0 - - - -

All 4 studies reported Ul according to the ICS 2002 or similar definition, Wesnes et al. 

(2009) excluded women with pre-pregnancy Ul, All 4 studies were conducted in OECD 

countries. There was high level heterogeneity between studies reporting Ul at >3 and <6 

months postpartum.
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Figure 3-17 Forest plot of comparison: Ul - BMI <25kg/m^ compared with >25kg/m^
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2.7AS Outcome for SUI - BMI <25kg/m^ compared with >25kg/m^
Women with BMI <25kg/m^were statistically/ess likely than women with BMI >25kg/m^to 

have SUI at 12 months postpartum (Table 3-155, Figure 3-18).

Table 3-155 SUI during pregnancy and up to 12 months postpartum; BMI <25kg/m^compared with 
>25kg/m^_____________________________________________________________________________________

SUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

|2
Significant

(%)

SUI during pregnancy - - 0 - - -

SUI up to one month - - 0 - - -

SUI >1, <3 months - - 0 - - -

SUI >3, <6 months - - 0 - - -

SUI s6, <12 months - - 0 - - -

SUI at 12 months 0.71 0.52-0.98 1 975 190 NE Yes

Schytt et al. (2004) reported Ul according to the ICS 1988 definition which was reported 

as similar to the 2002 definition. Participants with pre-pregnancy Ul were included and 

the study was conducted in an OECD country.

Figure 3-18 Forest plot of comparison: SUI - BMI <25kg/m^ compared with >25kg/m^

o . j.   ̂ Odds Ratio Odds RatioBMi <25kg/m BMI >25kg/m
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% Cl____________ M-H. Random, 95% Cl

Schytt et al 2004 99 565 94 410 100.0% 0.71 [0 52.0.98]

Total (95% Cl) 565 410 100.0% 0.71 [0.52.0.98]

Total events 99 94

Heterogeneity: Not applicable
u.t> U . f  1 1.0 ^

Test for overall effect; Z = 2.09 (P = 0 04) 2 2
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3.7.49 Outcomes for UUI - BMI <25kg/m^ compared with >25kg/m^
No studies reported on UUI and BMI (Table 3-156).

Table 3-156 UUI during pregnancy and up to 12 months postpartum: BMI <25kg/m^ compared with

UUI OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

|2
Significant

(%)
UUI during pregnancy - - 0 - - -

UUI up to one month - - 0 - - -

UUI s i,  <3 months - - 0 - - -

UUI 23, <6 months - - 0 - - -

UUI >6, <12 months - - 0 - - -

UUI at 12 months - - 0 - - -
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3.7.50 Outcomes for Ul - Infant birth weight <4kg compared with >4kg
There was no statistical difference in Ul for women whose baby was <4kg or >4kg during 

pregnancy or between >1 month and <6 months postpartum (Table 3-157, Figure 3-19).

Table 3-157 Ul - Infant birth weight <4kg compared with >4kg

Ul OR 95% Cl
Study

(n)

Participants

(n)

Events

(n)

|2

(%)
Significant

Ul during pregnancy 1.03 0.62 1.72 1067 457 NE No

Ul up to one month - - 0 - - - -

Ul s i, <3 months 1.37 0.14-13.53 2 1159 169 62 No

Ul S3, <6 months 0.77 0.52-1.13 1 1105 290 NE No

Ul S6, <12 months - - 0 - - - -

Ul at 12 months - - 0

All 3 studies reported Ul according to the ICS 2002 or similar definition and included 

participants with pre-pregnancy Ul. Valeton and Amarel’s study (2011) was conducted in 

a non-OECD country. There was high level heterogeneity between studies reporting Ul 

at >1 and <3 months postpartum.

Figure 3-19 Forest plot of comparison: Ul - Infant birth weight <4kg compared with >4kg
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3.7.51 Outcomes for SUI - Infant birth weight <4kg compared with >4kg
No studies reported on SUI and infant birth weight.

3.7.52 Outcomes for Ul - Infant birth weight <4kg compared with >4kg
No studies reported on UUI and infant birth weight.
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3.8 Discussion

3.8.1 Analysis of primary outcomes
This review shows that Ul is highly prevalent during pregnancy and up to 12 months 

postpartum irrespective of the definition of Ul or participant inclusion criteria used. It also 

shows the wide variation in reported prevalence (Figure 3-3), even if studies reported Ul 

according to the ICS 2002 definition (Figure 3-4) at each time point.

The observed changes in prevalence of Ul follow the same pattern through pregnancy 

and the postpartum period irrespective of the inclusion criteria (Figure 3-5).

Studies excluding participants with pre-pregnancy Ul reported prevalence as 16.5% 

lower in pregnancy and 12.1% lower in the third trimester but higher in the second 

trimester. When pre-pregnancy Ul was included, the pooled prevalence peaked at 46.6% 

(Figure 3-5) in the third trimester while the reported prevalence from individual studies 

ranged from 25.8-64.3% (Figure 3-3). When data from studies conducted in OECD 

countries were analysed, the third trimester pooled prevalence was similar at 48,1% 

(95% Cl 46.8-50.1%, 3 studies, 2414 participants) (Table 3-26).

Postpartum, the prevalence of Ul, regardless of study inclusion criteria, was found to 

increase steadily between >3 and 12 months postpartum. The difference of 14% in the 

pooled prevalence from all studies, 47.1% (Figure 3-3, Table 3-28) and from those 

reporting Ul according to the ICS 2002 definition, 33.1% (Figure 3-4, Table 3-29) for the 

period up to one month postpartum results from the inclusion of one study, Marshall et 

al. (1998). This study surveyed women on the second or third day postpartum and 

estimated prevalence as 55% (Table 3-27). Excluding this one study shows that the 

pooled prevalence of Ul decreased in the period up to 3 months postpartum but 

thereafter increased up to 12 months postpartum (Figure 3-4).

Postpartum, pooled prevalence from studies excluding pre-pregnancy Ul was 8.4-18% 

lower than that found in studies that included participants with pre-pregnancy Ul (Figure 

3-5). These findings differ from those in the review of Thom and Rortveit (2010) which 

reported a minimal difference of <3% for the same time penod. However, the inclusion 

criteria for their review differed. They included 33 studies conducted in population based 

samples and excluded studies from a single outpatient clinic. My review included all 

studies reporting Ul, SUI or UUI as a primary outcome and studies were eligible if data 

were collected from a single clinic, because most authors reported the data as being 

collected from a particular hospital. In addition, my search strategy used a broader range 

of search terms, used different electronic databases (Table 3-2) and was performed 

more recently (2013). Thom and Rortveit’s (2010) first search was conducted in 2005-
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2006 and their review included a final search of a single database (MEDLINE) in 2009. 

Their search located 353 articles, 33 of which met their inclusion criteria. My search 

located 1250 articles, 78 of which met my inclusion criteria and included 20 of the 33 

studies reviewed by Thom and Rortveit. All but 4 of the studies included by Thom and 

Rortveit had been retrieved and reviewed in my search and selection strategy. 

Furthermore, Thom and Rortveit reported data for the period 3-12 months postpartum, 

which may also have obscured the incremental increase seen in my review.

In general, my findings show consistency in changes in prevalence over time rather than 

in the prevalence values. Like the pregnancy data, the trend for all pooled prevalence 

data, regardless of inclusion criteria, is similar across the studies and shows a gradual 

increase from >3 month to 12 month postpartum. Possible explanations require further 

investigation but it may be that Ul simply becomes more ‘noticeable’ or ‘remarkable’ to 

women or that Ul prevalence does increase as women resume activity and exercise after 

the birth. The relationship between Ul and exercise, particularly between SUI and high 

impact exercise, has been identified by Nygaard et al. (2005) and Fozzatti et al. (2012). 

Repetitive high impact exercises and movements including jumping, fast running, 

bouncing and sports with high impact landings, are associated with Ul. In an earlier 

study, Nygaard et al. (1990) found that exercises which involved jumping and bouncing 

were linked to increased levels of Ul in almost half, 47%, of participants. Reasons for the 

higher prevalence rates require further investigation but it is also possible that it reflects 

a greater willingness to report, and an increasing intolerance of Ul, as it persists, 

particularly on return to social activity and work.

Regardless of the inclusion criteria for the individual studies, a considerable proportion of 

primiparous women experience Ul during pregnancy and the postpartum period.

• Stress Urinary Incontinence (SUI)

This review shows that the pooled SUI prevalence from all studies ranged from 8.2% 

(95% Cl 7.2-9.2%, |2=80%) in the first trimester (Table 3-58) to 23.7% (95% Cl 23.0- 

24.3%, P=98%) in the third trimester (Table 3-68).

The aetiology of SUI remains inconclusive (Kapoor & Freeman 2008) but during 

pregnancy, SUI has been attributed to the increasing weight of the fetus and pregnant 

uterus causing increased pressure on the pelvic floor muscles (PFM), and bladder 

mobility (Pregazzi et al. 2002); changes in bladder capacity resulting in the bladder’s 

pressure exceeding urethral pressure (Chaliha et al. 2000, Wijma et al. 2001); and 

urethral sphincter incompetence resulting from urethral mobility caused by weakened 

PFM and hormonal changes (Chaliha et al. 1999, Kristiansson et al. 2001). The 

presence of stress incontinence in nulliparous women (i.e. women who have never been 

pregnant) means that other causative factors exist. Keane et al. (1997) reported a
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reduction in the quantity and quality of collagen in nulliparous women with SUI and 

Hannestad et al. (2000) found a higher prevalence of SUI in daughters of mothers with 

Ul.

The highest prevalence of reported SUI was 30.9% (95% Cl 29.3-32.5%, P=98%) in the 

third trimester (Table 3-71). At 12 months postpartum, the pooled prevalence was 15.4% 

(95% Cl 14.5-16.3%, P=97%) in all studies but ranged from 9.3-19.1% when participant 

inclusion criteria were explored (Tables 3-93 to 3-96). Finding this lower prevalence 

postpartum concurs with Fritel et al. (2012) but it shows that SUI does not resolve in the 

short term and affects a considerable proportion of women, 1 in 5 or 1 in 10 depending 

on the inclusion criteria used, at 12 months postpartum.

• Urge Urinat7 Incontinence (UUI)

The pooled prevalence of UUI from all studies in this review, though lower than SUI, 

doubled during pregnancy from 2.2% (95% Cl 1.7-2.8%, P=95%) in the first (Table 3- 

103) to 4.7% (95% Cl 4.3-5.0%, 1^=99%) in the third trimester (Table 3-113). Further 

analysis shows that the pooled prevalence from 5 OECD country studies was 9.5% (95% 

Cl 8.5-10.5%, 5 studies, 3248 participants, P=98%) in the third trimester (Table 3-116). 

UUI, thought to be attributable to detrusor overactivity in non-pregnant women (Hashim 

and Abrams 2012), has been studied less frequently in pregnancy. Chaliha et al. (2000) 

suggest that a first sensation to urinate, and a bladder capacity lower than in the non

pregnant woman, may account for symptoms of sensory urgency. At 12 months 

postpartum, the pooled prevalence from all studies was 7.3% (95% Cl 6.5-8.2%, 

P=96%). Analysis by inclusion criteria shows that the highest pooled prevalence was 

9.7% (95% Cl 8.5-11%, 4 studies, 2144 participants, 1^=93%) in OECD country studies 

with participants with pre-pregnancy Ul included (Table 3-141). Both Fritel et al. (2012) 

and Rortveit et al. (2003b) state that UUI is not related to childbirth but my finding 

represents an eight-fold increase from prevalence in pregnancy and shows that up to 1 

in 10 women may experience UUI at 12 months postpartum.

3.8.2 Heterogeneity
Systematic reviews bring together studies that differ both clinically and methodologically, 

therefore some level of heterogeneity in their results is to be expected (Higgins et al. 

2003), Consistency across the findings of studies is essential in determining the 

generalisability of findings of the meta-analysis. Cochran Q (Chi Square), the usual test 

statistic used for computing heterogeneity, is known to be poor at detecting true 

heterogeneity as significant when there are few studies in the analysis. This is because 

the power of the test, even using a cut-off of 10% (0.1) for significance, as recommended 

by Higgins et al. (2003), is low. Higgins et al. (2003) state that what matters is not
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heterogeneity per se but the extent to which it affects the results i.e. shows genuine 

differences in the results of the studies. Unlike Cochran Q, the P statistic does not 

depend on the number of studies included or the type of outcomes data and can be used 

to quantify heterogeneity. P represents the percentage of the total variation across 

studies because the studies are clinically or methodological diverse. Statistical 

heterogeneity occurs when the observed effects, in this case, the prevalence of Ul, SUI 

or UUI, are more different from each other than would be expected from chance alone 

(Higgins & Green 2011). The presence of statistical heterogeneity results from clinical 

differences i.e. differences in the participants, interventions and outcomes, or 

methodological differences i.e. differences in the way the studies were designed and risk 

of bias. Evidence of heterogeneity warrants further investigation and meta-analysis with 

high levels of heterogeneity should be interpreted with caution as the average results 

they produce are not necessarily clinically relevant or applicable. Attempts were made to 

address clinical and methodological heterogeneity by performing various levels of 

analyses. Methodological heterogeneity was addressed by including data from 

observational studies reporting Ul (or SUI and UUI) as a primary outcome, and by 

extracting data at particular time points. Despite the attempts made to address clinical 

diversity by stratifying studies according to the ICS (2002) definition, participant inclusion 

criteria and OECD country, high levels of statistical heterogeneity persisted in all but 

eight of the meta-analyses.

• SUI during pregnancy during the first trimester of pregnancy

(i) The pooled prevalence of SUI during pregnancy was 31.7% (95% Cl 27.5-36.3%, 

1^=0%, 2 studies, 454 participants) from studies conducted in OECD countries that 

included participants with pre-pregnancy Ul (Table 3-56).

• Ul and UUI during the second trimester of pregnancy

(ii) The pooled prevalence of Ul in the second trimester was 32.4% (95% Cl 29.9-35.0%, 

P=0%, 2 studies, 1330 participants) from studies using the ICS (2002) or similar 

definition of Ul that excluded participants with pre-pregnancy Ul (Table 3-20).

(iii) The pooled prevalence of UUI in the second trimester was 2.6% (95% Cl 1.9-3.0%, 

P=0%, 2 studies, 3008 participants) from studies with participants with pre-pregnancy Ul 

excluded according to the ICS (2002) or similar definition (Table 3-110).

• SUI during the third trimester of pregnancy

(iv) The pooled prevalence of SUI in the third trimester from studies conducted in OECD 

countries that excluded participants with pre-pregnancy Ul and reported prevalence 

according to the ICS (2002) or similar definition was 28.5% (95% Cl 26.1-31.0%, 1^=14%, 

2 studies, 1383 participants) (Table 3-71).
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• Ul from birth up to 12 months postpartum

(v) and (vi) The pooled prevalence of Ul was 33.1% (95% Cl 31.0-35.2%, P=0%, 2 

studies, 1978 participants) for the period from birth up to one month postpartum from 

studies reporting Ul according to the ICS 2002 or similar definition (Table 3-29) and from 

studies with participants with pre-pregnancy Ul included (3-30).

(vii) The pooled prevalence of Ul was 16.3% (95% Cl 14.1-18.8%, 1^=0%, 2 studies, 

1012 participants) between >1 month and <3 months postpartum for studies conducted 

in OECD countries that excluded participant with pre-pregnancy Ul (Table 3-36).

Thom & Rortveit (2010) reported a pooled estimate of 28.7% (95% Cl 27.4-29.9%) 

showing no significant heterogeneity for the period up to three months postpartum 

(excluding data from the first 2 weeks postpartum). My findings of a pooled prevalence of 

21.6% (95% Cl 20.0-23.2%) from studies conducted in OECD countries reporting Ul 

according to the ICS (2002) or similar definition and including participants with pre

pregnancy Ul, is the closest to their prevalence yet it is 7% lower, has an 1̂ of 97% and a 

p-value for heterogeneity of <0.005. Table 3-158 displays the results from individual 

studies reported in the reviews.

Table 3-158 Comparison of Ul prevalence
Reference Prevalence Mean Pooled 

prevalence 
(95% Cl)

Reference Prevalence Mean Pooled 
prevalence 

(95% Cl)

T h is  
rev iew  (Ul 
a t >1, <3 
months 

postpartum)

Borello-Franee et 
a/ 2006 33.7%

29.4%

21.6%  
(20.0-23.2). 

p -v a lu e  
<0.005, 

1^=97%

Th om  and  
R ortveit 
2010  (Ul 

during  the  
firs t 3 

m onths  
postpartum  
prim ip arou s  

w o m en)

Dolan et a/ 2004 13.0%

26.6%

28.7%  
(27.4-29.9). 

p -v a lu e  n o t  
stated.

Schyttet a/ 2005 13.1% Chaliha et a/. 1999 14.6%

Scheeret a/ 2008 29.4% Farrell et a/. 2001 26.5%

Marshall et a/. 1996 50.0% Eason et a/ 2004 27.7%

Huebnereta/ 2010 9.5% Glazeneret al 2006 29.0%

Morkved & Bo 1999 40.4% Wilson et a/. 1996 29.7%

Morkved and Bo 
1999

40.4%

• SUI from birth up to 12 months postpartum

(viii) The pooled prevalence of SUI between >3 months and <6 months postpartum was 

10.1% (95% Cl 8.9-11.6%, 1^=52%, 3 studies, 1611 participants) in studies conducted in 

OECD countries that excluded participants with pre-pregnancy Ul (Table 3-86).

High levels of statistical heterogeneity for estimates of Ul, SUI and UUI were present in 

the remaining 100 meta-analyses suggesting additional inconsistency of findings. 

Methodological differences not explored included stratifying studies according to the 

frequency of Ul, SUI or UUI and exploring data from cohort studies only.

Clinical differences not explored include the presence or absence of medical disorders 

such as diabetes mellitus or renal disease, both of which could alter prevalence data.
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The findings from meta-analyses should only be considered when studies are sufficiently 

homogeneous in terms of participants and outcomes. While statistical heterogeneity, 

particularly arising from methodological differences, suggests that the studies are not all 

estimating the same effect, it does not suggest that the true effect will vary.

It is highly likely that clinical heterogeneity i.e. differences in participants, will result in 

different findings in relation to prevalence data. For example, variations in prevalence 

would be expected with the inclusion or exclusion of participants with diabetes mellitus, 

renal disease or other medical conditions that may alter renal physiology and the pooled 

prevalence might be an unreliable guide to the likelihood of any individual women 

suffering U! during or after her pregnancy. Therefore, the findings from the meta

analyses in this review may help in understanding the wide variations in prevalence data, 

and aid understanding of these variations, but they have less meaning in clinical practice 

when informing pregnant and postpartum women of actual prevalence and when 

deciding on the risks and benefits of particular inten/entions.

3.8.3 Discussion of secondary outcomes
Data from 18 of the 76 papers included for data extraction were available for the 

comparative subgroup analysis.

3.8.3.1 Mode of birth: SVD compared with IVD - Ul, SUI, UUI

Women who gave birth by IVD were significantly less likely than women who gave birth 

by SVD to have had SUI in pregnancy; otherwise, there was no significant difference in 

SUI at any of time points when data were recorded (Figure 3-7). Current evidence is 

inconclusive regarding the risk of Ul after instrumental vaginal birth compared with SVD 

(Wesnes & Lose 2013) but concurs in showing that vaginal birth, SVD and IVD, are 

associated with a greater risk of Ul when compared with CS (Cerruto et al. 2013). These 

data were from one small study only, Meyer et al. (1998), which included 116 

participants, 80% of whom were recruited from one private obstetric clinic. The value of 

this finding is questionable and requires further investigation.

3.8.3.2 Mode of birth; SVD compared with CS - Ul, SUI, UUI

Women who gave birth by CS were statistically less likely than women who gave birth by 

SVD to have Ul and SUI at most time periods between >1 month and up to 12 months 

postpartum (Tables 3-145 and 3-146, Figures 3-9 and 3-10). This finding is in keeping 

with other reviews, which also found a significantly reduced risk of Ul after CS during the 

same time periods (Press et al. 2007, Fritel et al. 2012). While there is a significantly 

reduced risk of Ul post CS in the short-term, giving birth by CS does not confer a clear 

risk reduction in long-term follow-up studies (Wesnes et al. 2013) and should not be
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used as an argument to promote CS birth (Rortveit et al. 2003a). During pregnancy, 

women who gave birth by CS were also statistically less likely to have had Ul (Table 3- 

145, Figure 3-9) but there was no statistical difference between the two groups for SUI 

(Table 3-146, Figure 3-10).

An interesting finding shows that women who gave birth by SVD were statistically less 

likely than women who gave birth by CS to have UUI at 12 months postpartum (Table 3- 

147, Figure 3-11). Press et al. (2007) also found that the likelihood of developing UUI 

after vaginal birth compared with CS equalised by 1-year postpartum in data obtained 

from cross sectional and cohort studies with a follow-up of greater than 1 year. However, 

their finding is also based on one study, Fritel et al. (2004), which had 307 participants 

and 64 events. Fritel et al. (2012) reported a lower prevalence of UUI post CS in the 

early postpartum period but the authors did not explore data at 12 months postpartum 

because of the ‘lack o f connection between UUI and pregnancy or mode o f birth’ (Fritel 

et al. 2012, p. 902). Gyhagen et al. (2013) reported a higher prevalence of all types of Ul, 

including UUI, after one vaginal birth compared with one CS 20 years after delivery. This 

statistically significant finding requires further investigation because it comes from a 

single study that included 280 participants and 43 events (van Brummen et al. 2006).

In this review, there was moderate heterogeneity in studies reporting Ul between >3, <6 

months postpartum and moderate to high heterogeneity in studies reporting SUI between 

>1 and <12 months postpartum indicating considerable clinical or methodological 

diversity between the results.

3.S.3.3 Mode of birth: IVD compared with CS - Ul, SUI and UUI

Women who gave birth by IVD were statistically less likely than women who gave birth 

by CS to have had SUI in pregnancy but statistically more likely to have SUI between >1 

and >3 months postpartum (Table 3-149, Figure 3-13) and to have Ul from >3 up to 12 

months postpartum (Table 3-148, Figure 3-12). Pregnancy data and data at >1 and <3 

months postpartum on SUI were from 1 study with 58 participants and 15 and 10 events 

respectively and require further investigation (Meyer et al. 1998). There is evidence to 

suggest that women who give birth by IVD are more likely than women who give birth by 

CS to have SUI in the postpartum period (Press et al. 2007) but evidence in relation to 

pregnancy associations is sparse. SUI is the most prevalent type of Ul reported in 

pregnancy but the association with subsequent mode of birth is seldom reported. It is 

plausible that women who give birth by CS may have higher prevalence of Ul in 

pregnancy as they are more likely to have raised mean BMI and raised BMI is 

associated with a higher prevalence postpartum (Rortveit et al. 2003a). Whilst this 

finding challenges conventional thinking, one needs to be cautious of the possibility of
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bias because almost 80% of Meyer et a/.’s sample was recruited from a private clinic and 

the contribution of other pregnancy factors, including age and BMI, was not explored 

(Meyer et al. 1998). There was high heterogeneity between studies reporting Ul at >1 

and <3 months and at >3 and <6 months postpartum. In general, IVD has been 

associated with higher Ul postpartum prevalence when compared with CS (Thom & 

Rortveit 2010, Cerruto et al. 2013) .

3.8.3.4 Maternal age <35 years compared with >35 years - Ul, SUI and UUI

Women aged <35 years were significantly less likely than woman aged s35 years to 

have Ul during pregnancy and between >3 and 6 months postpartum (Table 3-151, 

Figure 3-15). There was no significant difference in Ul between >1 and <3 months and 

there was no significant difference in SUI in women aged <35 years and women aged 

>35 years at 12 months postpartum (Table 3-152, Figure 3-16). There were no data 

reported on UUI.

Several reviews report an increase in Ul with increasing age (Hunskaar et al. 2000, 

Rortveit et al. 2001, Milsom et al. 2009, Hijaz et al. 2012, Cerruto et al. 2013, Gyhagen et 

al. 2013, Wesnes & Lose 2013). One large epidemiological study showed an age related 

increase in prevalence with each type of Ul and with severity of Ul (Hannestad et al. 

2000). Trends by type of Ul show that SUI is more common in younger women with the 

prevalence of UUI and mixed Ul increasing with age (Milsom et al. 2009). The absence 

of studies exploring SUI by age at specific postpartum time points is remarkable.

3.8.3.5 BMI <25kg/m^ compared with >25kg/m^: Ul, SUI and UUI

Women with BMI <25kg/m^were significantly less likely than women with BMI >25kg/m^ 

to have Ul in pregnancy, between >3 months and up to 12 months postpartum (Table 3- 

154, Figure 3-17) and to have SUI at 12 months postpartum (Table 3-155, Figure 3-18). 

There was no significant difference in Ul for women with BMI <25kg/m^ or >25kg/m^ 

between >1 and up to 3 months postpartum. There was high heterogeneity between 

studies reporting Ul at >3 and <6 months postpartum. No data were reported on UUI. 

Raised BMI and obesity are established as factors contributing to the frequency and 

severity of Ul in pregnancy (Hunskaar et al. 2000, Wesnes & Lose 2013). Additionally, a 

raised BMI is associated with developing Ul in pregnancy (Brown et al. 2010).

3.8.3.6 Infant birth weight <4kg compared with >4kg: Ul, SUI and UUI

There was no statistical difference in Ul for women whose baby was <4kg or >4kg during 

pregnancy or between >1 month and <6 months postpartum (Table 3-157, Figure 3-19). 

This is in keeping with the findings of other reviews (Hunskaar et al. 2000).
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There was high heterogeneity between studies reporting Ul at s i and <3 months 

postpartum.

3.9 Recommendations for research

(i) Studies exploring Ul prevalence should employ the ICS (2002) (Abrams et al. 

2002) definition and be explicit about the definition used in all publications

Sixty papers from 55 unique studies were included in this review; Ul was not defined in 

several papers (Table 3-6). It was possible to check cited scales and references from all 

but 6 of the papers (Appendix 36). In addition, several studies employed different scales 

for measuring Ul. Whilst there is no desire to curb individual researcher or country 

preferences, the use of multiple scales that may not measure the same outcome, inhibit 

meaningful comparisons.

(ii) Studies exploring Ul prevalence should differentiate between primiparous and 

multiparous women and should, when possible, differentiate prevalence data from 

multiparous women according to parity

It is acknowledged that the prevalence of Ul, SUI and UUI differs between primiparous 

and multiparous women (Milsom et al. 2009). Collecting data on women without 

referencing their parity will result in less clinically meaningful findings.

(iii) Studies reporting Ul prevalence should, as far as possible, include detailed 

description of participant inclusion criteria and the presence or absence of 

medical disorders

It would be extremely difficult, if not impossible, to describe all characteristics of all 

participants but those medical disorders that contribute to Ul prevalence should be 

identified. These include, but are not limited to, diabetes mellitus and renal disease 

(Milson et al. 2009). Participants with multiple pregnancies should be identified also. This 

level of description would permit an additional layer of analysis aimed at exploring the 

persistent high level of heterogeneity.

(iv) Studies reporting Ul prevalence should report on the frequency of Ul used in 

the definition

It was not within the remit of this review, but exploration of Ul prevalence and stratifying 

studies by frequency of Ul reported, would add to the analysis and may help to address 

the high level of heterogeneity in the meta-analysis. Accurate data on type of Ul is 

required from a public health perspective and may help differentiate between women
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who would benefit fronn self-care programmes and those who require referral for 

healthcare professional services (Hannestad et al. 2000, Milsom et al. 2009).

(v) Studies exploring Ul prevalence should, as far as is practicable, report on Ul, 

SUI and UUI

Whilst Ul prevalence studies have burgeoned in this decade, data from remarkably few 

studies were available for analysis at each time point.

The maximum number of studies available for data analysis at any time point was 13 for 

Ul in pregnancy (Table 3-6); 14 for SUI between >3 and <6 months postpartum (Table 3- 

81) and 9 for UUI between >6 and <12 months postpartum (Table 3-131). Whilst a small 

proportion of women, 2.2%, experienced UUI in the first trimester of pregnancy (Table 3- 

102), almost one in ten participants, 9.7%, experienced UUI at 12 months postpartum 

(Table 3-139). Accurate prevalence data are required to underpin practice because, at 

present, UUI is viewed as not being associated with childbirth (Fritel et al. 2012) and 

data are required to confirm or refute the relationship between CS and UUI at 12 months 

postpartum.

Women with UUI may not respond to PFME alone and may require additional 

assessment and treatment, including bladder retraining and education on urge 

suppression techniques (Dorey et al. 2006).

(vii) Studies should continue to report prevalence data according to the time the 

data were ascertained

This review compared prevalence of Ul, SUI and UUI at 8 time points; during the three 

trimesters of pregnancy and at 5 time points up to 12 months postpartum. This permitted 

meta-analyses of the prevalence data and an exploration of heterogeneity at each time 

point. This would not be possible if timing of ascertaining prevalence data were not 

recorded.

(viii) Studies exploring prevalence o f all types of Ul, reported by ethnicity, are 

warranted

Thirty five of the 55 studies were conducted in non-OECD countries and while these 

studies may have included women of varying ethnicity, it is generally acknowledged that 

there is a dearth of published information on Ul in non-Caucasian women and that there 

may be racial differences in the prevalence of Ul (Hunskaar et al. 2000, Haslam & 

Laycock 2008). One recent study. Bo et al. (2012) found that women of African origin 

had significantly reduced odds for Ul at 28 weeks gestation. In this review, studies were 

categorised and analysed according to OECD country because of the considerable
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variations in the prevalence of Ul across countries and the absence of data according to 

ethnicity identified in the scoping search. However, this is not without flaws as it 

presupposes that populations from OECD countries are homogenous; data from the 

European Perinatal Health Report 2010 (2013) showed that the proportion of foreign- 

born or foreign-national mothers in most countnes in Western Europe exceeded 20% 

(Euro-Peristat Project 2013). Data from Ireland show that almost 7%, 1 in 13 of the 

women who gave birth in 2012 were of African and Asian nationality (ERSI, 2013). What 

is more appropriate is that data are reported according to ethnic origin.

(ix) All publications should strive to conform to the STROBE (Strengthening the 

reporting of observational studies in epidemiology) Statement (von Elm et al. 2007)

Conforming to the STROBE Statement would help authors identify the information 

required to present their research completely and transparently and would aid 

understanding by readers and comparisons in future meta-analysis.

3.10 Recommendations for clinical practice
This review contributes to the understanding of the variation of Ul, SUI and UUI 

prevalence duhng pregnancy and up to 12 months postpartum. Despite stratifying the 

analysis by inclusion criteria, high/very high heterogeneity persisted between the results; 

no or moderate heterogeneity were recorded in only 8 of the 108 primary outcomes 

analyses. This level of heterogeneity at numerous time points means that the meta

analysis findings should be interpreted, and applied to clinical practice, with caution.

3.10.1 Recommendations

(i) Effective interventions for the prevention and treatment of Ul in primiparous 

women are required

This review shows that a considerable proportion of primiparous women experienced Ul, 

SUI and UUI at all time points. Although it is outside the remit of this review, this 

knowledge necessitates comment. Living with Ul affects postpartum women’s willingness 

to socialise (Hermansen et al. 2010), engage in exercise (Nygaard et al. 2005, 

Hermansen et al. 2010), clothing choices and leaves them feeling embarrassed and 

frustrated. The prevalence of Ul in women increases with age, reaches a broad peak in 

middle age (though this finding was not consistent across studies), then steadily 

increases in the elderly (Hunskaar et al. 2000, Fritel et al. 2012). This evidence has 

direct relevance for the maternity services because the average age of women giving 

birth is increasing. In Europe in 2010, the percentage of women giving birth aged 35 

years of older, ranged from 10.9% in Romania to 34.7% in Italy (Euro-Peristat Project
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with SCPE and EUROCAT 2013). In Ireland in 2011, 17% of first time mothers in Ireland 

were aged 35 years or older, compared to 11% in 2002 (ESRI 2012).

Long-term, living with Ul leaves women feeling powerless and vulnerable (Hagglund & 

Ahlstrom 2007) and fear and humiliation prevent women from seeking care (Hagglund & 

Wadensten 2007). This, linked with the knowledge that Ul is associated with higher 

BMIs, should be a cause of concern for maternity services as well as public health 

services because 1 in 8 women perceived leakage of urine to be a barrier to exercise 

(Nygaard et al. 2005). Pregnancy is a time for opportunistic health promotion and one 

intervention known to be effective in the prevention and treatment of Ul is pelvic floor 

muscle exercises (PFME) (Boyle et al. 2012).

Continence promotion should become an integral part of prenatal and postnatal care. 

Gaps in women’s knowledge and service provision exist and there is a need for service 

reorganisation so that all women receive high-quality instruction during pregnancy and a 

reminder to exercise following birth (Mason et al. 2001, Fine et al. 2007, Whitford et al. 

2007a).

(ii) Effective interventions for the prevention and treatment of Ul before pregnancy 

are required

Although it was outside the scope of this review, research shows that a considerable 

proportion of women experience Ul before pregnancy. In this review, the difference in the 

reported prevalence of Ul in pregnancy between women with and without pre-pregnancy 

Ul suggests that one in 7 women, 16.5%, experienced Ul before their first pregnancy 

(Figure 3-5). Women experiencing occasional Ul before pregnancy have raised odds of 

developing Ul during pregnancy (Brown et al. 2010) and women who develop Ul during 

their first pregnancy or puerperium have a significantly higher risk of having Ul five years 

later (Viktrup & Lose 2001).

3.11 Strengths and Limitations
A particular strength of this review is that the protocol was devised after the conduct of 

two literature searches; a broad scoping search and a targeted, but limited, search of the 

literature on Ul. Both of these searches permitted a degree of familiarisation with the 

literature on, and methodologies used, to research childbirth related Ul and were 

instrumental in devising a protocol that would permit stratification of the included studies 

and investigation of heterogeneity by type of Ul at so many time points. The preparatory 

search also contributed to the inclusion of broader search terms e.g. the use of 

synonyms and the inclusion of the term bladder control (Table 3-1).
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Whilst no single tool is widely recommended for the assessment of methodological 

quality of observational studies, Higgins & Green (2011) cite the Newcastle Ottawa Scale 

(NOS), devised by Wells et al. (2008), as an option though it had to be modified to meet 

the requirements of this review, because it was designed for studies of the effects of 

interventions.

A major strength of this review lies in the investigation of heterogeneity between results 

classified according to type of Ul and stratified according to inclusion criteria. The use of 

the P statistic addresses some of the limitations associated with heterogeneity assessed 

with the chi square statistic (Higgins et al. 2003).

Notwithstanding these strengths, limitations exist and possibly the greatest limitation is in 

the finding that only 8 of the 108 analyses performed resulted in no or low level 

heterogeneity assessed with 1̂ (Table 3-159).

Table 3-159 Summary of meta-analyses showing no or low level heterogeneity
Type of Ul and timing of 

ascertainment
Pooled

prevalence 95% Cl No. of 
studies

No of 
participants

Table
no.

SUI in pregnancy 31.7% 27.5-36.3 0% 2 454 3-56

Ul during the second 
trimester of pregnancy 32.4% 29.9-35.0 0% 2 1330 3-20

UUI during the second 
trimester of pregnancy 2.6% 1.9-3.0 0% 2 3008 3-110

SUI during the third 
trimester of pregnancy 28.5% 26.1-31.0 14% 2 1383 3-71

Ul from birth up to 1 month 
postpartum 33.1% 31.0-35.2 0% 2 1978 3-29

Ul from birth up to 1 month 
postpartum 33.1% 31.0-35.2 0% 2 1978 3-30

Ul between >1 month and 
<3 months postpartum 16.3% 14.0-18.8 0% 2 1012 3-36

SUI between >3 months 
and <6 months postpartum 10.1% 8.9-11.6 52% 3 1611 3-86

However, without exception, high heterogeneity was present for all types of Ul at the first 

level of analysis. Second level analysis i.e. exploring prevalence using the ICS (2002) or 

similar definition of Ul, uncovered low heterogeneity for Ul at only one time point (Table 

3-29). Outcomes with the remaining low and moderate heterogeneity were uncovered on 

the third or fourth level of analysis i.e. Ul type according to the ICS 2002 or similar 

definition and pre-pregnancy continence status and studies conducted in OECD 

countries.

Whilst assessing inconsistency of findings in this manner is insightful, it points to the 

need for additional investigation. It is hoped that this systematic review will encourage
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other researchers to add to this investigation by stratifying the studies further according 

to frequency of U! and presence or absence of medical disorders that could contribute to 

Ul prevalence. Such reviews might benefit from a re-analysis of the individual participant 

data from each study, which is far beyond the scope of this doctoral research project 

(Stewart & Clarke 1995).

3.12 What this review adds to current knowledge
The review makes two particular contributions in relation to the conduct of systematic 

reviews of observational studies:

(i) The modification and development of the Newcastle Ottawa Scale NOS

(ii) the detailed exploration of heterogeneity using P which may provide a model of 

analysis for others investigating additional clinical and methodological issues pertinent to 

the prevalence of Ul.

The review makes two particular conthbutions for the study of Ul prevalence;

(i) The need for further exploration of all types of Ul in relation to mode of birth at 

particular time points postpartum

(ii) The need for further exploration of UUI in relation to mode of birth postpartum.

3.13 Conclusion
This review shows that Ul is highly prevalent during pregnancy and up to 12 months 

postpartum, irrespective of the definition of Ul or participant inclusion criteria used. It also 

shows the wide variation in reported prevalence even if studies reported Ul according to 

the ICS 2002 definition at each time point.

During pregnancy, pooled prevalence of Ul was 39.4%, 34.8% from studies reporting Ul 

according to the ICS (2002) definition, but the reported prevalence from individual 

studies ranged from 6.5 to 62%. During the first month postpartum, pooled prevalence 

was 47.1%, 33.1% from studies reporting Ul according to the ICS (2002) definition, but 

the reported prevalence from individual studies ranged from 13.0 to 55.0%. At 12 months 

postpartum, the pooled prevalence was 29.3% irrespective of the definition of Ul used 

and again, the reported prevalence from individual studies ranged from 5.2 to 48.6%. 

However, regardless of the definition or participant inclusion criteria used, a considerable 

proportion of pregnant and postpartum women experience Ul, many of whom are 

reluctant to seek help during pregnancy, postpartum or even in later life (Mason et al. 

2001, Hagglund & Ahlstrom 2007, Hagglund & Wadensten 2007). Maternity care 

providers, who in many jurisdictions have regular and frequent contact with pregnant 

women, are ideally placed to discuss Ul, treatment and preventative strategies, and 

promote continence.
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To the best of our knowledge, this is the first research study to investigate systematically 

and report the existence and level of heterogeneity among studies reporting Ul, SUI and 

UUI prevalence in pregnancy and up to 12 month postpartum using the P statistic and 

the most comprehensive review to date of Ul in primiparous women. This review 

investigated the prevalence of Ul, SUI and UUI for heterogeneity at four levels; (i) from 

all studies that met the inclusion criteria; (ii) from studies reporting Ul according to the 

ICS 2002 or similar definition; (iii) from studies reporting Ul according to the ICS 2002 or 

similar definition and participants’ pre-pregnancy continence status and (iv) from studies 

conducted in OECD countries reporting Ul according to the ICS 2002 or similar definition 

and participants’ pre-pregnancy continence status.

It was hoped that addressing these aspects of clinical and methodological heterogeneity 

would reduce or eliminate statistical heterogeneity and enhance the comparability of 

included studies. However, despite this level of analysis, considerable statistical 

heterogeneity persisted in 100 of the 108 analyses performed on the primary outcomes. 

This means that considerable diversity, either clinical or methodological, persist and 

warrant further investigation. Because it is not possible to identify the individual 

contribution attnbutable to clinical or methodological heterogeneity, each warrants 

separate and additional analyses.

Pooled prevalence of Ul, SUI and UUI were calculated at the 4 levels of analyses 

according to the criteria established a priori and at 8 time points during pregnancy and 

up to 12 months postpartum. With few exceptions, this level of analysis had little impact 

on the level of heterogeneity present indicating the need for further investigation. Further 

analyses could be performed by (i) frequency of Ul, SUI and UUI i.e. whether Ul, SUI or 

UUI occurred twice a month, weekly or daily. However, 42 of the 60 papers with data 

available for extraction did not refer to frequency of Ul, therefore it is likely that this would 

result in having one or no studies at relevant time points; (ii) exploring participant 

inclusion criteria in greater depth i.e. selecting studies that identified primiparous women 

according to presence or absence of conditions such as diabetes mellitus, renal disease 

etc but again, it is highly likely that this would also result in one or no studies at relevant 

time points.

There was little difference in the pooled prevalence of Ul calculated from all studies and 

from studies that reported Ul according to the ICS 2002 or similar definition. The fact that 

many of the included studies were conducted after 2002 when the ICS published the 

revised definition and introduced the differentiations of SUI and UUI, may account for 

these similarities.

One particularly remarkable, though perhaps unsurprising, finding from the meta

analyses is the variation in prevalence between studies that report prevalence in
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participants with and without pre-pregnancy Ul. This level of analysis alone shows a 

relatively consistent variation in the pooled prevalence of Ul, especially between one and 

12 months postpartum. This confirms the impression that the variation of Ul, SUI and 

UUI prevalence is, in some part, accounted for by the participant selection criteria, 

particularly in relation to participants’ pre-pregnancy Ul status.

Chapter four presents a detailed descnption of the preliminary findings of MAMMI study 

Ul strand. The sociodemographic characteristics of the study population are 

contextualised alongside available site-hospital and National data. Findings on Ul are 

presented using two definitions; first, using the liberal definition of 'any leakage of urine’, 

{urinary leakage), and second, using the more restrictive definition of ‘leaking urine once 

per month or more frequently’, (urinary incontinence). The proportions of women 

reporting urinary leakage and urinary incontinence by type, i.e., stress, urge and mixed, 

Ul are reported. Chapter five incorporates these prevalence data into the systematic 

review and meta-analysis data from chapter 3, and presents a discussion as to how and 

why these findings may have occurred.
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4. Findings from the MAMMI study Ul strand
4.1 Introduction
This chapter presents the preliminary findings of the urinary incontinence strand as the 

MAMMI study was ongoing at the time of finalising this thesis (August 2014). The 

findings comprise the analyses of data from the antenatal, and the three and six-month 

postpartum, survey data from women who gave birth on or before 30'^ September 2013 

in one of the MAMMI study site hospitals. This date was chosen because this cohort of 

women would have been eligible to complete their six-month postpartum survey by 30’  ̂

April 2014, when data analysis commenced. The 860 women who birthed before 30'^ 

September 2013 represent 54% of women (n=1593) recruited to the MAMMI study up to 

30’  ̂ April 2014. Recruitment and retention rates for the total cohort of women enrolled 

before 1®’ August 2014, and retention rates for the 860 women whose data are analysed 

in this thesis, are provided.

The chapter is organised in two parts; part one presents findings from 860 women who 

completed the antenatal survey and concludes by presenting data on the prevalence and 

incidence of urinary incontinence from the 756 of these women retained at three months 

postpartum. Data at all time points, from the antenatal, the three and six-month 

postpartum surveys were available for 582 of these women, and analyses of these data 

are presented in part two.

4.2 Terminology
For the primary outcome measure, women were asked to report on leakage of urine 

when they (i) ‘coughed, laughed, sneezed, or did physical exercise’, (ii) were ‘on the way 

to the toilet’, (iii) ‘had to wait to use to the toilet’ and (iv) ‘did not go to the toilet 

immediately’. Following the standardised terminology for lower uhnary tract symptoms 

adopted by the International Continence Society (ICS) (2002), women reporting leakage 

of urine with coughing, laughing, sneezing or physical exercise only were defined as 

having stress urinary leakage/incontinence. Women reporting only leakage that was 

preceded or accompanied by urgency were defined as having urge leakage/incontinence 

and women reporting leakage associated with both exertion and urgency were defined 

as having mixed leakage/incontinence (Table 4-1).
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Table 4-1 Definition of types of urinary leakage/incontinence

Type of leakage Definition of urinary leakage/incontinence

Stress Urinary Incontinence (SUI) Leaked urine when you 'coughed, laughed, sneezed, or did 
physical exercise’

Urge Urinary Incontinence (UUI) Leaked urine when you ‘were on the way to the toilet’, ‘had to 
wait to use to the toilet’ or ‘did not go to the toilet immediately'.

Mixed Urinary incontinence (MUI) Symptoms of both SUI and UUI

Response categories were; ‘never’, ‘less than once a month’, ‘one or several times a 

month’, ‘one or several times a week’ and ‘every day’. In this thesis, the term ‘urinary 

leakage’ refers to any leakage of urine and includes leaking urine less than once per 

month and more frequently. The term ‘urinary incontinence’ refers to leaking urine at 

least once per month and excludes urinary leakage which occurs less than once per 

month (Table 4-2).

Table 4-2 Categorisation of urinary leakage and urinary incontinence

Continent Urinary leakage Urinary incontinence

No symptoms of leakage 
of urine

Any symptoms of urinary leakage 
including leakage of urine less 
than once per month

Symptoms of leaking urine at least once 
per month or more frequently

Volume of urinary leakage was assessed by asking the women who leaked unne if the 

amount leaked was ‘drops or just a little’, ‘more like a trickle’ or ‘more than a trickle’.

Severity of urinary leakage, defined as slight, moderate or severe, was based on the 

frequency and amount of uhne lost as scored by Sandvik et a/. (1993) and Sandvik et a/. 

(2000). This score was obtained by multiplying the woman’s highest individual score on 

frequency of leakage by the score obtained from severity of leakage (Table 4-3). Women 

who chose ‘no symptoms of leakage’ were classified as continent. Women who chose 

‘no symptoms of leakage’ but also ticked severity of leakage as ‘drops or just a little’ 

were also classified as continent.
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Table 4-3 Calculation of severity of leaking urine score

Frequency of leakage of urine 

Less than once per month

Score

1

Severity of leakage

Drops or just a little 

More like a trickle 

More than a trickle

Score

1

2

3

Severity Index 

Slight = 1-2 

Moderate = 3-6 

Severe = 7-12

Slight (1)

Slight (2) 

Moderate (3)

One or several times per month 2 Drops or just a little 1 Slight (2)

More like a trickle 2 Moderate (4)

More than a trickle 3 Moderate (6)

One or several times per week 3 Drops or just a little 1 Moderate (3)

More like a trickle 2 Moderate (6)

More than a trickle 3 Severe (9)

Every day 4 Drops or just a little 1 Moderate (4)

More like a trickle 2 Severe (8)

More than a trickle 3 Severe (12)

4.3 Potential confounders
Data were collected in the baseline antenatal survey on the women’s demographic and 

social charactenstics including age on enrolment to the study, ethnicity, country of birth, 

highest educational qualifications, relationship status, tobacco and alcohol use. Data 

were also collected on height and weight before pregnancy, baby’s due date, childhood 

enuresis, history of diabetes, kidney problems, urinary tract infections (UTIs) requiring 

treatment with antibiotics as a child (up to age 17 years), or as an adult, low mood, 

anxiety and childhood enuresis (between 6 and 12 years of age).

Pre-pregnant body mass index (BMI) was calculated as weight in kilograms (kg) divided 

by height in metres squared (kg/m^) and was categorised as follows; BMI<18.49kg/m^ 

was categohsed as underweight, BMI 18.5-24.99kg/m^ as ideal weight, BMI 25- 

29.99kg/m^ as overweight, BMI 30-34.99kg/m^ as obese and BMI >35kg/m^ as very 

obese. Pregnancy and birth data were collected from the site hospital records of 

participants who consented to have their records accessed. Data collected included; BMI 

(at the first booking visit), expected date of birth, history of kidney problems, reported 

urinary symptoms, UTI, antenatal admissions and reason(s) for admission, labour onset 

and mode of birth, pain management during labour and birth, urinary catheterisation 

during labour and UTI in the postpartum period.
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4.4 Data analysis
Data were analysed using International Business Machines (IBM) Statistical Package for 

Social Sciences (SPSS) Version 22, Microsoft Excel 2007 and Review Manager Version 

5.2.

4.5 Findings - participants’ characteristics
Rates of recruitment to the MAMMI study are presented in table format as the study is 

ongoing. Retention rates for the cohort whose data are being analysed in this thesis are 

also presented.

4.5.1 Recruitment and retention rates
Rates of recruitment and retention to the MAMMI Study, up to 26‘  ̂ August 2014, are 

presented in Table 4-4. Between 31 January 2012 and 31 July 2014, 9355 primiparous 

women booked at the site hospital. Of these, 4644 women (49.6%) were offered 

information on the study, 38.0% of whom n=1764 chose to participate.

Table 4-4 Recruitment and retention rates
No. of surveys sent 

(n)
No. of surveys returned 

(n)
Response rate 

26/08/2014 
(%)

Survey 1 
antenatal 4644 1764 38%

Survey 2 
3-months 

postpartum
1292 1048 81%

Survey 3 
6-months 

postpartum
1081 838 78%

Survey 4 
9-months 

postpartum
910 641 70%

Survey 5 
12-months 

postpartum
683 471 69%

Retention rates for the cohort of 860 women who birthed or were expected to birth before 

30'^ September 2013 are presented in Figure 4-1. To assess the representativeness of 

the sample, data on the demographic characteristics of the study participants were 

compared with routinely collected perinatal data from both the site hospital and national 

perinatal statistics reports (NPRS), published by the Economic and Social Research 

Institute (ERSI), Ireland, for the year ending 2012.
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Figure 4-1 Flow chart of retention rates for the 860 women included in this thesis

Survey 3 at 6 months 
postpartum received

{n=607)

Survey 2 at 3 months 
postpartum completed

(n=659)

Participants who 
completed all 3 surveys 

(n=582)

Pregnancy & birth 
records accessed

(n=759)

Antenatal dataset

(n=860)

Excluded

(n=49)

Withdrew at survey 2

(n=10)

Responded to survey 3 but 
not to survey 2

(n=25)

No response

(n=140)

Returned by An Post (n=2)

No response to survey 2 or 
survey 3

(n=194)

Participants included in thesis analysis

Eligible for follow-up at 6 months postpartum (n=801)

Eligible for follow-up at 3 months postpartum (n=811)

This represents the number of women who birthed before or on 30"' 
September 2013

Reason for not accessing medical records (n=101)
Excluded = 41
Refused consent to medical records = 38 
Medical records not available =22

Miscarriage = 6
Stillbirth = 3 & neonatal death = 2 
Baby in NICU = 5
No consent fonn received/incomplete =13
Gave birth elsewhere = 5
No antenatal care after 28 weeks gestation = 4
Withdrew at survey 1 = 3
Chose 'No future surveys’ option on 81 = 8
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4.5.2 Participant characteristics
The characteristics of the 860 participants who birthed before or on the 30’  ̂September 

2013 are as follows;

4.5.2.1 Nationality of participants

The 856 participants who stated their nationality were born in 52 different countries. Four 

participants did not state their nationality. Almost two thirds of participants, 65.7% 

(n=562), were Irish and a further 26.5% (n=227) were from other European Union (EU) 

or European countries (Figure 4-2). The remaining 7.8% (n=67) of participants who 

stated their nationality were from non-European countries. After Ireland, most of the EU 

participants were born in Poland (9.5%, n=82), UK (3.5%, n=30), the Baltic States 

(Estonia, Latvia and Lithuania) (2.1%, n=18), Slovakia (1.9%, n=16), Germany (1.7%, 

n=15) and Romania (1.3%, n=11). The nationality of the study participants is broadly 

representative of women who gave birth in the site hospital in 2012, except for women 

from non-European countries who are slightly under-represented in MAMMI (Figure 4-3), 

possibly because the surveys were only available in the English language. The 67 

participants from non-European countries were born in Africa (excluding South Afhca) 

(n=17). South Afhca (n=6), America (n=4). South America (n=7), Canada (n=3), Asia 

(n=23) and Australia (n=7).

Figure 4-2 Nationality of participants

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0 .0%

Nationality of participants (n=856)
65.7%

(n=562)

Irish EU/other European Non-European
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Figure 4-3 Nationality of the MAMMI study participants and of women attending the site hospital in 
2012
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Nationality of IVIAIVIMI study participants (n=860) and of women 
attending the site liospital in 2012 (n=9116)

65.7%  65.4%

■ M AMMI study ■  Site hospital

26.5%
I 21.2%

13.3%

Irish Other European Non European

0.57o 0.1 %,

Missing

4.5.2.2 Region of birth

Over 90% of participants (n=789), were born in EU or other European countries, 554 of 

whom were born in Ireland (Table 4-4). Just 2.7% (n=23) were of Asian origin and 2.0% 

(n='17) were of African origin.

Figure 4-4 Region of birth__________________________________________________________________________
Region of birth

n %

European 789 91.7

Asian 23 2.7

African 17 2.0

South American 7 0.8

Australian 7 0.8

South African 6 0.7

American 4 0.5

Canadian 3 0.3

Not stated 4 0.5

Total 860 100%
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4.5.2.3 Participants’ ethnicity

Most of the participants (94%, n=794) described their ethnicity as Irish or white 

background (Table 4-5).

Table 4-5 Participants' ethnicity________________________________________________________________
Ethnicity Study participants ERSI 2013

n % n %

Irish 578 67.2 Not reported

African 16 1.9

Chinese 8 0.9

Any other white background 216 25.2

Any other black background 2 0.2

Any other Asian background 20 2.3

Other, including mixed background 9 1.0

Not stated 11 1.3

Total 860 100

4.5.2.4 Age groups

Compared to site hospital and national data, the MAMMI sample included fewer women 

aged 18-24 (9.4% versus 22.2% and 20.4%) and more women aged 30-34 years (41.5%  

versus 33.3% and 35.6%) and aged 35-39 years (22.0% versus 14.7% and 14.8%) 

(Table 4-6).

Table 4-6 Age group of participants
Age group Study participants Site hospital 2012 ERSI 2013 (2012 data)

n % n % n %

18 to 24 81 9.4 872* 22 .2* ' ' 5638* 2o .4 *a a

25 to 29 205 23.8 1031 26.2 7197 26.1

30 to 34 357 41.5 1307 33.3 9817 35.6

35 to 39 189 22.0 577 14.7 4074 14.8

40 and over 28 3.3 141 3.6 878 3.1

Total 860 100 3928 100 27,605 100

*  Includes women aged 17 years and younger
5.4%  (n=213) o f primiparous women were ag ed less than 20  years  
5 . 1% of all births (n=3671) were to primiparous women aged less than 20  years
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4.5.2.5 Age groups of participants by region of birth

One in four Irish participants was aged >35 years, which is representative of the age 

profile of Irish primiparous women who gave birth in the Republic of Ireland in 2012 

(Table 4-7). Univariate analysis showed that participants from other European and from 

non-European countries were significantly less likely (OR 0.6, 95% Cl 0.4-0.9, p=0.01) 

and (OR 0.5, 95% Cl 0.2-0.9, p=0.04) respectively, to be aged 35 years or over as 

compared with Irish participants.

Table 4-7 Age group of participants (n=856)
Age group Irish Other European Non-European

n % N % n %

18 to 24 58 10.3 14 6.2 9 13.4

25 to 29 103 18.3 79 34.8 21 31.3

30 to 34 242 43.1 89 39.2 25 37.3

35 to 39 142 25.3 35 15.4 11 16.4

40 and over 17 3.0 10 4.4 1 1.5

Total 562 100 227 100 67 100

4.5.3 Relationship status
Close to two-thirds (61,5%, n=527) of participants were married, one-third were in a 

relationship and either living (26.0%, n=223), or not living (7.2%, n=62), with their 

partner. Four percent (n=37), described themselves as single and six of the 7 women 

who chose ‘other’, were engaged to be married. One woman had separated from her 

partner since becoming pregnant (Table 4-8). The nationally available data (ERSI 2013) 

provide fewer categohes on relationship status but the MAMMI data broadly reflect the 

national data for the ‘married’ and ‘single’ categories, the latter being defined by the 

ESRI (2013) as ‘never been married’.

Table 4-8 Relationship status
Relationship status

The MAMMI Study Site hospital 2012 ERSI 2013

n % n %
Married 527 61.5 Not reported 46,037 64.0

Divorced or separated 2 0.2 1090 1.5

Single 37 4.3 24,724 34.3

Living with partner 223 26.0
In a relationship - not living together 62 7.2

Widowed - - - 87 0.1

Other 7 0.8 48 0.1

Total 858 100 71,986

Missing 2
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4.5.4 Accommodation status

Three-fifths of women (59,0%, n=505) lived in a mortgaged house or apartment and a 

further one-third (35.2%, n=302) lived in rented accommodation. Eight of the 13 

participants who chose the ‘other’ option were living with their or their partner’s parents, 

two were renting rooms and the remaining three were waiting to move to their own 

house/apartment. The four women who lived in caravan/mobile home and hostel 

accommodation stated they were moving to their own house soon. The woman who 

chose ‘no fixed accommodation’ did not offer additional comment (Table 4-9).

Table 4-9 Accommodation status
Accommodation status (n=857)

n %

House/apartment - with a mortgage 449 52.4

House/apartment - without mortgage 56 6.5

Privately rented house/apartment 302 35.3

Rented/apartment house - local authority 32 3.7

Caravan / mobile home 3 0.4

Hostel accommodation 1 0.1

No fixed accommodation 1 0.1

Other 13 1.5

Total 857 100

Missing 3
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4.5.5 Participants’ tiighest education attainment
Almost two-thirds of the women (64.1%, n=549) were graduates (Table 4-10).

This is just slightly higher than the 2011 national rate of 53.1% for women aged 25-34 

years (Central Statistics Office 2011).

Table 4-10 Highest education attainment________________________________________________________

Highest education attainment of participants n=856 %

No formal qualification 1 0.1

Primary or first school education 3 0.4

Lower secondary 2 0.2

Junior/Inter/Group Certificate/ 0  levels/ GCSE, NCVA Foundation certificate etc. 18 2.1

Upper secondary Leaving Certificate, applied/vocation programmes, A Levels, 
NCVA level 1 etc. 110 12.9

Completed apprenticeship, NCVA level 2/3, Teagasc certificate, diploma or 
equivalent 60 7.0

Both upper secondary and technical or vocational qualification 37 4.3

National cert, Diploma NCEA/ Institute of Technology or equivalent, Nursing 
Diploma 76 8.9

Primary degree 155 18.1

Professional qualification of degree status 98 11.5

Postgraduate certificate or diploma 108 12.6

Postgraduate degree Masters 176 20.5

Doctorate PhD 12 1.4

Total 856 100

Missing 4
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4.5.6 Employment status
Over three-quarters of participants were in full-time paid work (78.1%, n=669). Eight of 

the women who chose the ‘other’ option, were self-employed/working freelance, and four 

of the remaining 5 were asylum-seeking, in part-time paid work and part-time study, 

working two part-time jobs or on a temporary contract. One woman commented that she 

had been sacked after she told her boss she was pregnant (Table 4-11).

Table 4-11 Employment status

Employment status n=857

n %

Full-time paid work 669 78.1

Part-time paid work 63 7.4

Casual paid work 11 1.3

Looking for first job 5 0.6

Unemployed 63 7.4

Student 16 1.9

Looking after home/family 8 0.9

Unable to work due to sickness/disability 7 0.8

Unpaid voluntary work 2 0.2

Other 13 1.5

Total 857 100

Missing 3

4.5.7 BMI categories
Just over three-quarters of participants, 77.3% (n=665), stated both their pre-pregnant 

height and weight in either imperial (feet and inches; stones and pounds) or metric 

(centimetres; kilogrammes) measurements in the antenatal survey. Of these 65.7% 

(n=437), were in the ideal BMI category. More than one quarter, 26.8% (n=178), were 

overweight, obese or very obese and 7.5% (n=50) were underweight (Table 4-12).

Table 4-12 BMI categories
Study participants Site hospital

BMI category n=665 %

Underweight <18.49kg/m^ 50 7.5 Pre-pregnancy BMI not

Ideal 18.5-24.99kg/m2 437 65.7 reported

Overweight 25-29.99kg/m2 113 17.0

Obese 30-34.99kg/m2 53 8.0

Very obese >35kg/m^ 12 1.8

Total 665 100

Missing 195
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4.5.7.1 BMI categories by region of birth

The BMI of participants born in Ireland were compared to those of participants born in 

other countries/regions (Table 4-13). The BMI categories were re-coded as a 

dichotomous variable, <25kg/m^ and >25kg/m^ with <25kg/m^ set as the reference 

category. Compared with women born in Ireland, women born in other European 

countries were significantly less likely to have a BMI >25kg/m^(OR 0.5, 95% Cl 0.3-0.8, 

p=0.001). There was no significant difference in the BMI between women born in Ireland 

and those born in non-European countries (OR 0.9, 95% Cl 0.4-1.8, p=0.8).

Table 4-13 BMI category by region of birth
BMI Irish Other European Non-European

n % n % n %

Up to 18.49kg/m^ 26 4.6 22 9.7 2 3.0

18.5-24.99kg/m2 274 48.8 127 55.9 33 49.3

25-29.99kg/m2 84 14.9 18 7.9 11 16.4

30-34.99kg/m2 37 6.6 13 5.7 3 4.5

>35kg/m2 10 1.8 1 0.4 1 1.5

Missing 131 23.3 46 20.4 17 25.4

Total 562 100 227 100 67 100

4.5.8 Gestation at completion of survey one, the antenatal survey
Women were asked to provide their baby’s expected due date and the date they 

completed the antenatal survey. These dates were used to calculate gestation at 

enrolment (Table 4-14). Gestational age could not be calculated for 74 participants as 

one or both of these dates were missing. More than 88% (n=760) of participants 

completed the survey before the third trimester of their pregnancy. Four participants 

submitted the antenatal survey postpartum but it is not known if they completed the 

survey before or after birthing, therefore their data are included in the analysis.

Table 4-14 Gestation at completion of survey one

Gestation at completion of survey one

n %

Less than 24 weeks pregnant 721 83.8

25 to 28 weeks pregnant 39 4.5

29 to 40 weeks pregnant 22 2.6

Postpartum 4 0.5

Baby’s due data and/or date of completion of survey not stated 74 8.6

Total 860 100
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4.6 Part one - urinary leakage and incontinence before and during 
pregnancy
This part presents analyses of the data from the 860 women who birthed before 30’  ̂

September 2013 and concludes with the prevalence and incidence of urinary 

incontinence for the 756 of these participants retained at three months postpartum. 

Findings are presented as prevalence, frequency, type and seventy of urinary leakage 

and incontinence, and incidence when appropriate, before and during pregnancy. The 

risk factors for urinary leakage and incontinence before pregnancy, and de novo unnary 

incontinence in pregnancy, were assessed with univariate and multivariable logistic 

regression analyses.

In the 12 months before pregnancy, one third of participants, 34.8% (n=299), had urinary 

leakage, one-fifth of whom (20.7%, n=62) had urinary incontinence (Table 4-15). 

Symptoms of slight to moderate severity were reported by 99% (n=287) of participants 

with urinary leakage. In pregnancy, prevalence of urinary leakage increased to 38.7% 

(n=330), almost half of whom, 45.7% (n=151) had urinary incontinence. Slight to 

moderate symptoms were reported by 98.1% (317/323) whilst severe symptoms were 

reported by 1.9% (6/323) or women reporting urinary leakage in pregnancy. In 

pregnancy, 13.4% of women (n=43) wore pads for protection all the time, a further 17.6% 

(n=56) wore pads for protection when needed and 3.1% (n=10) carried a change of 

underwear.

The incidence of urinary leakage, new onset of urinary symptoms in the 553 women 

without urinary leakage before pregnancy, was 21.7% (n=120), almost half of whom 

(45%, n=54) had de novo urinary incontinence. Moderate to severe symptoms were 

reported by one-quarter of women with de novo urinary leakage (25.4%, 30/118) and 

one in three (33.0%, 38/88) who answered the question said that they wore protective 

pads some or all of the time or carried a change of underwear with them.
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Table 4-15 Prevalence, incidence, frequency and severity of urinary leakage and incontinence before 
and In pregnancy____________________________________________________________________________

Continence status

12 months before 
pregnancy

n=860 %

In pregnancy 

n=860 %

Incident cases in 
pregnancy

n=559 %

No symptoms 559 65.2 523 61.3 433 78.3

Urinary leakage 299 34.8 330 38.7 120 21.7

Missing 2 7 6

Frequency of urinary leakage n=299 % n=330 % n=120 %

Leakage less than once per month 237 79.3 179 54.2 66 55.0

Once or several times per month 44 14.7 93 28.2 32 26.7

Once or several times per week 14 4.7 44 13.3 16 13.3

Leakage every day 4 1.3 14 4.2 6 5.0

Amount of leakage n=289 % n=323 %

00IIc %

Drops or just a little 257 89.0 265 82.0 98 83.1

More like a trickle 29 10.0 51 15.8 17 14.4

More than a trickle 3 1.0 7 2.2 3 2.5

Severity of urinary leakage n=289 % n=323 % n=118 %

Slight (1-2) 264 91.3 244 75.5 88 74.6

Moderate (3-6) 23 8.0 73 22.6 28 23.7

Severe (7-12) 2 0.7 6 1.9 2 1.7

Management of urinary symptoms n=320 % n=115 %

Minor problem, 1 ignore it - 176 55.0 69 60.0

Carry a change of underwear - 10 3.1 5 4.3

Wear protective pads when needed - 56 17.6 23 20.0

Know where the nearest toilet is - 25 7.8 5 4.3

Wear protective pads all the time - 43 13.4 10 8.7

Other strategies - 10 3.1 3 2.6

Valid results are presented - missing values have been omitted when calculating percentages
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4.6.1 Type of urinary leakage and incontinence before and during 
pregnancy
Symptoms of urge and mixed urinary leakage were reported more frequently than stress 

leakage before pregnancy. Stress leakage was reported by 27.9% (n=83), urge by 

35.9% (n=108), and mixed by 36.2% (n=108) of women before pregnancy. In pregnancy, 

46.7% (n=147) of women reported stress, 12.7% (n=40) reported urge, and 40.1% 

(128/315) reported mixed leakage (Table 4-16).

Stress leakage accounted for 62.8% (71/113), mixed for 29.2% (33/113) and urge for 

8.0% (n=9) of incident cases in pregnancy. A greater proportion of women with mixed 

leakage (36.4%, 12/33) reported moderate to severe symptoms as compared to women 

with stress (20%, 14/70) or urge (25%, 2/8) leakage.

Mixed incontinence accounted for more than half of prevalent cases of urinary 

incontinence before pregnancy (59.7%, 37/62), 58.8% (n=87) in pregnancy and 44.2% 

(n=23) of incident cases in pregnancy.
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Table 4-16 Type, frequency and severity of urinary leakage and incontinence before and in 
pregnancy_________________________________________________________________________

Frequency of stress incontinence only

12 months before 
pregnancy In pregnancy Incident cases in 

pregnancy

n=83 % n=147 % n=71 %

Less than once per month 69 83.1 92 62.6 45 63.4

Once or several times per month 11 13.3 35 23.8 17 23.9

Once or several times per week 3 3.6 15 10.2 8 11.3

Every day 0 0 5 3.4 1 1.4%

Severity of stress incontinence

Slight (1-2) 75 93.7 111 77.6 56 80.0

Moderate (3-6) 4 6.3 31 21.7 14 20.0

Severe (>6) 0 0 1 0.7 0 0

Frequency of urge incontinence only

n=107 % n=40 % n=9 %

Less than once per month 96 89.7 34 85.0 6 66.7

Once or several times per month 10 9.3 4 10.0 2 22.2

Once or several times per week 1 0.9 2 5.0 1 11.1

Every day 0 0 0 0 0 0

Severity of urge incontinence

Slight (1-2) 99 97.1 36 92.3 6 75.0

Moderate (3-6) 3 2.9 3 7.7 2 25.0

Severe (>6) 0 0 0 0 0 0

Frequency of mixed incontinence

00o¥c % n=128 % n=33 %

Less than once per month 71 65.7 41 32.0 10 30.3

Once or several times per month 23 21.3 52 40.6 12 36.4

Once or several times per week 10 9.3 26 20.3 6 18.2

Every day 4 3.7 9 7.0 5 15.2

Severity of mixed incontinence

Slight (1-2) 89 83.2 84 66.7 21 63.6

Moderate (3-6) 16 15.0 37 29.4 10 30.3

Severe (>6) 2 1.9 5 4.0 2 6.1

Valid results are presented - missing values have been omitted Vi/hen calculating percentages
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4.6.2 Univariate analysis assessing risk factors for urinary leakage and 
incontinence before pregnancy
Risk factors for pre-pregnancy urinary leakage were assessed using univariate logistic 

regression.

Prior to conducting the analysis, the underlying assumptions for using Chi-square tests 

were checked (Peat & Barton 2005, p.207). These are;

• Each observation is independent

• Each participant is represented in the table only once

• 80% of the expected cell frequencies exceed 5 and all expected cell frequencies

exceed 1.

The underlying assumptions for using logistic regression were also checked (Peat & 

Barton 2005, p.253). These are;

• The sample is representative of the population to which inferences will be made

• The sample size is sufficient to support the model

• The data have been collected in a period when the relationship between the

outcome variable and the explanatory variable remains constant

• All important variables are included

• The explanatory variables do not have a high degree of collinearity with one 

another.

To conduct the analysis, the variable for urinary leakage before pregnancy was re-coded 

into a dichotomous variable with 'O’ as ‘continent’ and as ‘urinary leakage’.

4.6.2.1 Maternal age as a risk factor for urinary leakage before pregnancy: 1

Age category variables were re-coded with the reference category assigned to age 30-34 

years. This was chosen because the majority of study participants were in this age 

group. A second analysis was conducted with the reference category assigned to woman 

aged 25-29 years. This was conducted because the systematic review found that women 

aged <35 years were significantly less likely than woman aged >35 years to have urinary 

incontinence during pregnancy and, as participants’ age was calculated at the start of the 

study, some of the participants in this study would have moved from the 30-34 years age 

category to 35-39 years category during their pregnancy. There was no significant 

association between age and urinary leakage before pregnancy regardless of the 

reference category used (Tables 4-17 and 4-18).
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Table 4-17 Age as a risk factor for urinary leakage before pregnancy: 1 - age 30-34 years as reference 
category_____________________________________________________________________________________

Total Continent Urinary leakage P-value Unadjusted odds 
ratio (95% Cl)

Age n=858 n=559 % n=229 %

18-24 years 81 54 66.7 27 33.3 0.9 1.0 (0.6-1.6)

25-29 years 205 140 68.3 65 31.7 0.6 0.9 (0.6-1.3)

30-34 years 355 234 65.9 121 34.1 1 (ref)

35-39 years 189 117 61.9 72 38.1 0.4 1.2 (0.8-1.7)

Over 40 years 28 14 50.0 14 50.0 0.09 1.9 (0.9-4.2)

Table 4-18 Age as a risk factor for urinary leakage before pregnancy: 2 
category

- age 25-29 years as reference

Total Continent Urinary leakage P-value Unadjusted odds 
ratio (95% Cl)

Age n=858 n=559 % n=229 %

18-24 years 81 54 66.7 27 33.3 0.8 1.1 (0.6-1.9)

25-29 years 205 140 68.3 65 31.7 1 (Ref)

30-34 years 355 234 65.9 121 34.1 0.6 1.1 (0.8-1.6)

35-39 years 189 117 61.9 72 38.1 0.2 1.3 (0.9-2.0)

Over 40 years 28 14 50.0 14 50.0 0.06 2.1 (1.0-4.8)

Further analyses were conducted with the age groups of 35-39 years and over 40 years 

combined into one category of >35 years because of the relatively small numbers aged 

40 years and over.
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In these analyses, there was no significant association between age and urinary leakage 

before pregnancy irrespective of the age groups assigned as the reference category 

(Table 4-19 and 4-20).

Table 4-19 Age as a risk factor for urinary leakage before pregnancy: 3 - 4  age categories with age 
30-34 years as reference category______________________________________________________________

Total Continent Urinary leakage P-value Unadjusted odds 
ratio (95% Cl)

Age n=858 n=559 % n=229 %

18-24 years 81 54 66.7 27 33.3 0.9 1.0 (0 .6- 1.6)

25-29 years 205 140 68.3 65 31.7 0.6 0.9 (0 .6- 1.3)

30-34 years 355 234 65.9 121 34.1 1 (Ref)

Over 35 years 217 131 60.4 86 39.6 0.2 1.3 (0 .9- 1.8)

Table 4-20 Age as a risk factor for urinary leakage before pregnancy: 4 
years as reference category

- 4 age categories, age 25-29

Total Continent Urinary leakage P-value Unadjusted odds 
ratio (95% Cl)

Age n=858 n=559 % n=229 %

18-24 years 81 54 66.7 27 33.3 0.8 1.1 (0 .6- 1.9)

25-29 years 205 140 68.3 65 31.7 1 (Ref)

30-34 years 355 234 65.9 121 34.1 0.6 1.1 (0 .8- 1.6)

Over 35 years 217 131 60.4 86 39.6 0.09 1.4 (0 .9-2 .1)
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4.6.2.2 Maternal age as a risk factor for urinary incontinence before pregnancy: 2

Two additional analyses investigating age as a risk factor for urinary incontinence before 

pregnancy were conducted. While the total number of women with urinary incontinence 

before pregnancy was 62, chi-square tests showed that the expected cell count in all 

categories exceeded 5. As with previous analysis for urinary leakage, there was no 

significant association between age and urinary incontinence before pregnancy 

irrespective of age groups assigned as the reference category (Tables 4-21 and 4-22).

Table 4-21 Age as a risk factor for urinary incontinence before pregnancy: 1 - 4 age categories with 
age 30-34 years as reference category________________________________________________________

Total Continent Urinary
incontinence P-value Unadjusted odds 

ratio (95% Cl)

Age n=858 n=796 % n=62 %

18-24 years 81 77 95.1 4 4.9 1.0 1.0 (0 .3-3 .3)

25-29 years 205 195 95.1 10 4.9 1 (Ref)

30-34 years 355 327 92.1 28 7.9 0.2 1.7 (0 .8-3 .5)

Over 35 years 217 197 90.8 20 9.2 0.09 2.0 (0 .9-4 .3)

Table 4-22 Age as a risk factor for urinary incontinence before pregnancy: 2 - 4  age categories with 
age 25-29 years as reference category________________________________________________________

Total Continent Urinary
incontinence P-value Unadjusted odds 

ratio (95% Cl)

Age n=858 n=796 % n=62 %

18-24 years 81 77 95.1 4 4.9 0.4 0.6 (0 .2- 1.8)

25-29 years 205 195 95.1 10 4.9 0.2 0.6 (0 .3- 1.3)

30-34 years 355 327 92.1 28 7.9 1 (Ref)

Over 35 years 217 197 90.8 20 9.2 0.6 1.2 (0 .6-2 .2)
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4.6.2.3 Body Mass Index (BMI) as a risk factor for urinary leakage before 

pregnancy: 1

The BMI categories of 30-34.99kg/m^ (obese) and over 35kg/m^ (very obese) were 

combined because of the small numbers (n=9) in the 'very obese’ category.

Compared with women with an ideal BMI, being overweight, BMI 25-29.99Kg/m^, was 

significantly associated with urinary leakage before pregnancy (OR 2.0, 95% Cl 1.3-3.0, 

p=0.002) (Table 4-23). There was no statistically significant association for underweight 

or obese/very obese women.

Table 4-23 BMI as a risk factor for urinary leakage before pregnancy: 1_____________________________

Pre-pregnant BMI Total Continent Urinary leakage P-value Unadjusted odds 
ratio (95% Cl)

664 429 % 235 %

Underweight 50 38 76.0 12 24.0 0.2 0.6 (0.3-1.3)

Ideal weight 437 296 67.7 141 32.3 1 (Ref)

Overweight 112 58 51.8 54 48.2 0.002 2.0(1.3-30)

Obese/very obese 65 37 64.6 28 35.4 0.09 1.6 (0.9-2.7)

4.6.2.4 Body Mass Index (BMI) as a risk factor for urinary incontinence before 

pregnancy: 2

Being obese/very obese (i.e. having a BMI >30kg/m^) was significantly associated with 

urinary incontinence before pregnancy as compared to women with an ideal BMI (OR 

3.7, 95% Cl 1.8-7.9, p=0.001) (Table 4-24). However, the confidence interval, which 

describes the level of uncertainty about this result, is wide indicating that further 

investigation, perhaps with a larger sample, is required before this odd ratio result can be 

accepted as a precise estimate (Higgins and Green 2011). There was no significant 

association with the other BMI categories of underweight and overweight.

Table 4-24 BMI as a risk factor for urinary incontinence before pregnancy: 2

Pre-pregnant BMI Total Continent Urinary
incontinence P-value Unadjusted odds 

ratio (95% Cl)

664 617 % 47 %

Underweight 50 48 96.0 2 4.0 0.6 0.7 (0.2-3.0)

Ideal weight 437 412 94.3 25 5.7 1 (Ref)

Overweight 112 104 92.9 8 7.1 0.6 1.3 (0.6-2.9)

Obese/very obese 65 53 81.5 12 18.5 0.001 3.7 (1.8-7.9)
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4.6.2.5 Ethnicity as a risk factor for urinary leakage before pregnancy: 1

Ethnicity, defined as country of birth, was assessed as a risk factor for urinary leakage 

before pregnancy with being insh assigned as the reference category. Because of the 

small numbers in some of the categories, women from the USA (n=4), and South 

Amehca (n=7), Australia (n=7) and Canada (n=3) were categorised as one group (i.e. ‘all 

other countries’). Although it is recognised that this is not the most appropriate means of 

analysing the data from these women, who are heterogeneous, this approach was 

preferred over excluding their data from this analysis.

Women from other European countries were significantly less likely to have urinary 

leakage before pregnancy compared with Irish women (OR 0.6 95% Cl 0.4-0.8, p=0.001) 

(Table 4-25). There was no statistically significant association with any other ethnic 

groups.

Table 4-25 Ethnicity as a risk factor for urinary leakage before pregnancy: 1

Country of birth Total Continent Urinary leakage P-value Unadjusted odds 
ratio (95% Cl)

846 552 % 294 %

Irish 553 347 62.7 206 37.3 1 (Ref)

Other European 227 171 75.3 56 24.7 0.001 0.6 (0 .4-0 .8)

African 20 14 70.0 6 30.0 0.5 0.7 (0.3- 1.9)

Asian 25 11 44.0 14 56 0 0 06 2.1 (10-4  8)

All other countries 21 9 42.9 12 57.1 0.07 2.2 (0 .9-5 .4)

4.6.2.6 Ethnicity as a risk factor for urinary incontinence before pregnancy: 2

The numbers in some of these categories were small, and whilst all the expected cell 

counts exceeded 1, 30% (n=3) of cells had an expected frequency less than 5 thus 

violating the assumptions required for performing chi-square tests and logistic 

regression.
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4.6.3 Other risk factors for urinary leakage before pregnancy

These factors were assessed because they were reported in previous research studies 

with pregnant or postpartum women or they are of clinical importance, such as history of 

urinary tract infection (UTI) (Table 4-26). In survey one, the baseline survey, women 

were asked to recall having had kidney problems, childhood enuresis (between the ages 

of 6 and 12 years), constipation, anxiety, low mood, being afraid of their partner and 

smoking cigarettes. The variables, UTI as a child (up to age 17 years) and UTI as an 

adult were combined to form one variable, ‘UTI as a child or adult’, but were also 

assessed as separate variables in the univariate analyses. Prior to conducting the 

analyses, each variable was re-coded as a dichotomous variable with the absence of the 

condition identified as the reference category. Chi-square tests showed that the 

expected cell frequencies for all analyses were greater than 5, with the exception of fear 

of partner which had one expected cell frequency of 4. All expected frequencies 

exceeded 1.

Urinary leakage before pregnancy was significantly associated with having low mood 

(OR 2.0, 95% Cl 1.3-3.1, p-0.001), childhood enuresis (OR 1.7, 95% Cl 1.3-2.5, 

p=0.001), history of UTI as a child or adult [OR 1.5, 95% Cl 1.1-2.0, p=0.008).

When UTI as a child and UTI as an adult were assessed separately, having a history of 

UTI as an adult (OR 1.5 95% Cl 1.1-2.0, p=0.008) was statistically significant but having 

a history of UTI as a child was not (OR 2.0, 95% Cl 0.9-4.6, p=0.1). There is no strong 

reason in these data to suggest that this is due to anything other than the play of chance 

for these two subgroups, because these two estimates are not significantly difference 

from each other (OR 1.32, 95% Cl 0.56-3.08, p=0.53).

There was no significant association between history of kidney problems, constipation, 

anxiety, fear of partner and smoking cigarettes (Table 4-26).
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Table 4-26 Other risk factors for urinary leakage before pregnancy

Other maternal factors Total Continent Urinary leakage P-value Unadjusted odds 
ratio (95% Cl)

Any kidney problems 857 558 % 299 %

No 808 526 65.1 282 34.9 1 (Ref)

Yes 49 32 65.3 17 34.7 1.0 1.0 (0.5-1.8)

UTI as a child or adult 857 558 299

No 572 390 68.2 182 31.8 1 (Ref)

Yes 285 168 58.9 117 41.1 0.008 1.5 (1.1-2.0)

UTI as a child only 544

No 521 357 68.5 164 31.5 1 (Ref)

Yes 23 12 67.8 11 32.2 0.1 2.0 (0.9-4.6)

UTI as an adult only 783

No 521 357 68.5 164 31.5 1 (Ref)

Yes 262 156 59.5 106 40.5 0.01 1.5 (1.1-2.0)

Constipation 858 559 299

No 721 475 65/9 246 34.1 1 (Ref)

Yes 137 84 61.3 53 38.7 0.3 1.2 (0.8-1.8)

Anxiety 858 559 229

No 811 531 65.5 280 34.5 1 (Ref)

Yes 47 28 59.6% 19 40.4 0.4 1.3 (0.7-2.3)

Low mood 858 559 299

No 758 509 67.2 249 32.8 1 (Ref)

Yes 100 50 50.0 50 50.0 0.001 2.0 (1.3-3.1)

Childhood enuresis 851 555 296

No 676 460 68.0 216 32.0 1 (Ref)

Yes 175 95 54.3 80 45.7 0.001 1.7 (1.3-2.5)

Fear of partner 843

No 832 544 65.4 288 34.6 1 (Ref)

Yes 11 6 54.5 5 45.5 0.5 1.6 (0.5-5.2)

Smoking cigarettes 845 550 295

No 470 308 65.5 162 34.5 1 (Ref)

Yes 375 242 64.5 133 35.5 0.8 1.0 (0.7-1.4)
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4.6.4 Other risk factors for urinary incontinence before pregnancy
Urinary incontinence before pregnancy was significantly associated with having a history 

of UTI as a child (OR 3.1, 95% Cl 1.0-9.8, p=0.05), anxiety (OR 2.9 95% Cl 1.3-5.6, 

p=0.01), low mood (OR 1.9, 95% Cl 1.0-3.8, p=0.05) and childhood enuresis (OR 2.6 

95% Cl 1.5-4.5, p=0.001) (Table 4-27). A history of UTI as an adult, kidney problems, 

constipation, being afraid of your partner or smoking cigarettes were not statistically 

significantly associated with urinary incontinence before pregnancy. The combined 

variable, UTI as a child or adult, was not associated with urinary incontinence before 

pregnancy (OR 0.1, 95% Cl 0.9-2.5, p=0.1).
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Table 4-27 Other risk factors for urinary incontinence before pregnancy

Other maternal factors Total Continent Urinary
incontinence P-value Unadjusted odds 

ratio (95% Cl)
Any kidney problems 857 795 % 62 %

No 808 749 92.7 59 7.3 1 (Ref)

Yes 49 46 93.9 3 6.1 0.8 0.8 (0.3-2.7)

UTI as a child or adult 857

No 572 536 93.7 36 6.3 1 (Ref)

Yes 285 259 90.9 26 9.1 0.1 1.5 (0.9-2.5)

UTI as a child only 544

No 521 488 93.7 33 6.3 1 (Ref)

Yes 23 19 82.6 4 17.4 0.05 3.1 (1.0-9.8)

UTI as an adult only 783

No 521 488 93.7 33 6.3 1 (Ref)

Yes 262 240 91.6 22 8.4 0.3 1.4 (0.8-2.4)

Constipation 858

No 721 669 92.8 52 7.2 1 (Ref)

Yes 137 127 92.7 10 7.3 1.0 1.0 (0.5-2.0)

Anxiety 858

No 811 757 93.3 54 6.7 1 (Ref)

Yes 47 39 83.0 8 17.0 0.01 2.9 (1.3-6.5)

Low mood 858

No 758 708 93.4% 50 6.6% 1 (Ref)

Yes 100 88 88.0% 12 12.0% 0.05 1.9 (1.0-3.8)

Childhood enuresis 851

No 676 639 94.5 37 5.5 1 (Ref)

Yes 175 152 86.9 23 5.5 0,001 2.6 (1.5-4.5)

Fear of partner 843

No 832 773 92.9 59 7.1 1 (Ref)

Yes 11 10 90.9 1 9.1 0.8 1.3 (0.2-10.4)

Smoking cigarettes 845

No 470 430 91.5 40 8.5 1 (Ref)

Yes 375 353 94.1 22 7.3 0.1 0.7 (0.4-1.1)
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4.6.5 Multivariable analyses assessing factors associated with urinary 
incontinence before pregnancy
To obtain a more precise estimate of risk factors for urinary incontinence before 

pregnancy, a multivariable logistic regression model, with urinary incontinence before 

pregnancy as the outcome variable, was developed. The variable for age groups, though 

not significant in the univariate analysis for urinary incontinence, was retained, with the 

age group 25-29 years set as the reference category, because of its clinical significance 

and the evidence of association with urinary Incontinence in previous research studies.

The variable for ethnicity was removed from the multivariable logistic regression model 

as Chi-square tests had shown that 30% of the expected cell count was less than 5. 

When ethnicity was compared with age, 25% (n=5), of the cells had an expected cell 

count of less than 5 and, when compared with BMI groups, 45% (n=9), of the cells had 

an expected count of less than 5, with 3 cells containing no cases.

The variables ‘UTI as a child’ and ‘UTI as an adult’ contained observations that were not 

independent i.e. many of the same women were included in the ‘no’ category of each 

response. The combined vanable, UTI as a child or adult, was not significantly 

associated with urinary incontinence before pregnancy and was therefore excluded from 

the model.

The Omnibus Tests of Model Coefficients (referred to as the ‘Goodness of fit’ test, 

Paliant 2010), was statistically significant, X^=25.7 (df=9, n=657, p=0.002). The Hosmer 

and Lemeshow Goodness of Fit Test, which shows poor model fit when the significance 

value is less than 0.05, supported the model (X^=7.4,df=8, p=0.388) (Table 4-28).

Table 4-28 Multivariable logistic regression test statistics assessing risk factors for urinary
incontinence before pregnancy

Omnibus Tests of Model Coefficients Hosmer and Lemeshow Test

Chi-square df p-value Chi-square p-value

25.7 9 0.002 7.4 0.388

The final multivariable model contained the variables; age (categorical, with age 25-29 

years as the reference category), BMI (categorical, with ideal weight, BMI 18.5- 

24.99kg/m^, as the reference category), anxiety, low mood and childhood enuresis 

(Table 4-29).
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Urinary incontinence before pregnancy was significantly associated with being obese or 

very obese before pregnancy (i.e. BMI >30kg/nn^) (Adjusted OR 4.2, 95% Cl 1.9-9.4, 

p=0.00) and childhood enuresis (Adjusted OR 2.9, 95% Cl 1.5-5.6, p=0.001) (Tables 4- 

29 and 4-30). There was no association between urinary incontinence before pregnancy 

and anxiety or low mood, both of which were significant in the univariate analysis (Table 

4-27), and there was no association with age.

A summary of the test statistics for the multivariable logistic regression model is shown in 

Appendix 37.

In the next analysis, risk factors for developing new onset, de novo urinary incontinence 

in pregnancy were assessed with the variables found to be significantly associated with 

urinary incontinence before pregnancy. Variables that are clinically relevant, or those 

shown to have evidence of association in previous research, were included. These 

variables were investigated with the sample of women who did not have urinary 

incontinence before pregnancy (n=796).
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Table 4-29 Multivariable analyses assessing risk factors for urinary incontinence before pregnancy
All maternal factors Total Continent Urinary incontinence Unadjusted odds ratio Adjusted odds ratio

n n % n % p-value OR (95% Cl) p-value OR (95% Cl)

Age n=858 n=796 % n=62 %

18-24 years 81 77 95.1 4 4.9 1.0 1.0(0.3-33) 0.9 1.2 (0.3-4.9)

25-29 years 205 195 95.1 10 4.9 1 (Ref)

30-34 years 355 327 92.1 28 7.9 0.2 1.7(08-3.5) 0.2 1.9 (0.8-4.8)

Over 35 years 217 197 90.8 20 9.2 0.09 2.0 (0.9-4.3) 0.07 2.4 (0.9-6.4)

BMI categories n=664 n=617 % n=47 %

Underweight 50 48 96.0 2 4.0 0.6 0.7(02-3.0) 0.7 0.8 (0.2-3.7)

Ideal weight 437 412 94.3 25 5.7 1 (Ref)

Overweight 112 104 92.9 8 7.1 0.6 13(0.6-2.9) 0.7 1.2 (0.5-2.9)

Obese/very obese 65 53 81.5 12 18.5 0.001 3.7 (1.8-7.9) 0.00 4.2 (1.9-9.4)



Table 4-30 Multivariable analyses assessing risk factors for urinary incontinence before pregnancy

All maternal factors________ Total________ Continent_______Urinary Incontinence Unadjusted odds ratio (95% Cl) Adjusted odds ratio (95% Cl)

n n % n % p-value OR 95% Cl p-value OR 95% Cl

Anxiety 858

No 811 757 93.3 54 6.7 1 (Ref) 1 (Ref)

Yes 47 39 83.0 8 17.0 0.01 2.9(1 3-6.5) 0.6 1.5(0.4-50)

Low mood 858

No 758 708 93.4 50 6.6 1 (Ref) 1 (Ref)

Yes 100 88 88.0 12 12.0 0.05 1.9(1.0-38) 0.2 1.8 (0.7-45)

Childhood enuresis

No

Yes

851

676

175

639

152

94.5

86.9

37

23

5.5

5.5

1 (Ref) 

0.001 2.6(1.5-45)

1 (Ref) 

0.001 2.9(1.5-56)

189



4.6.6 Incidence of urinary incontinence during pregnancy
Factors associated with new onset urinary incontinence in pregnancy were investigated 

with the cohort of women who reported that they had been continent before pregnancy. 

Women who had urinary incontinence, as opposed to urinary leakage before pregnancy, 

n=62, were excluded, as were 2 missing cases, leaving a sample of 796. This left 559 

women that had no urinary leakage before pregnancy and 237 women who leaked urine 

less than once per month before pregnancy.

One in seven of these women, 13.8% (n=109), developed de novo urinary incontinence 

in pregnancy (Table 4-31), half of whom (50.0%, n=54) experienced moderate to severe 

symptoms and half (50.0%, n=54) managed symptoms by wearing pads some or all of 

the time, or carrying a change of underwear (Table 4-32).

Table 4-31 Incidence, frequency and severity of de novo urinary incontinence in pregnancy

Incidence of urinary incontinence in pregnancy

Continence status n=796 %

No symptoms 681 86.2

Urinary incontinence 109 13.8

Missing 6

Frequency of urinary incontinence n=109 %

Once or several times per month 71 65.1

Once or several times per w/eek 29 36.6

Leakage every day 9 8.3

Amount of leakage n=109 %

Drops or just a little 81 74.3

More like a trickle 25 22.9

More than a trickle 3 2.8

Severity of urinary incontinence n=109

Slight (1-2) 55 50.5

Moderate (3-6) 51 46.8

Severe (7-12) 3 2.8
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Table 4-32 Management of symptoms of de novo urinary incontinence in pregnancy

Incidence of urinary Incontinence in pregnancy

Management of urinary symptoms n=108 %

Minor problem, 1 ignore it 44 40.7

Carry a change of underwear 8 7.4

Wear protective pads when needed 23 21.3

Know where the nearest toilet is 6 5.6

Wear protective pads all the time 23 21.3

Other strategies 4 3.7

4.6.7 Type of de novo urinary incontinence in pregnancy
Data on type of incontinence were available for 106 of the 109 participants vjho 

experienced urinary incontinence for the first time during pregnancy. Mixed incontinence 

accounted for over half, 52.8% (n=56), stress incontinence fo r 43.4% (n=46) and urge 

incontinence fo r 3.8% (n=4) of these nevi/ cases (Table 4-33). Half of the women (50.0%, 

n=53) experienced moderate to severe symptoms (54.4% (n=25) of those with stress 

incontinence, 50.0% (n=2) of those with urge, and 44.9%  (n=26) of those with mixed).
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Table 4-33 Type, frequency and severity of de novo urinary incontinence in pregnancy

Incidence of urinary incontinence In pregnancy

Frequency of stress urinary incontinence only n %

n=46

Once or several times per month 31 67.4

Once or several times per week 12 26.1

Every day 3 6.5

Severity of stress urinary incontinence n=46 %

Slight (1-2) 21 45.7

Moderate (3-6) 24 52.2

Severe (7-12) 1 2.2

Frequency of urge urinary incontinence only n %

n=4 %

Once or several times per month 3 75.0

Once or several times per week 1 25.0

Every day 0 0

Severity of urge urinary incontinence

Slight (1-2) 2 50.0

Moderate (3-6) 2 50.0

Severe (7-12) 0 0

Frequency of mixed urinary incontinence n %

n=56 %

Once or several times per month 35 62.5

Once or several times per week 15 26.8

Every day 6 10.7

Severity of mixed urinary incontinence

Slight (1-2) 31 55.4

Moderate (3-6) 23 41.1

Severe (7-12) 3 3.6
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4.6.8 Univariate analyses of factors associated with de novo urinary 
incontinence in pregnancy
Factors associated with de novo urinary incontinence in pregnancy were assessed, first 

with univariate, then with multivariable analyses. Being obese or very obese (i.e. BMI 

>30kg/m^) and childhood enuresis, were significantly associated with unnary 

incontinence before pregnancy (Tables 4-29 and 4-30). These variables, together with 

age, because of its clinical relevance, and having urinary leakage less than once per 

month before pregnancy, because of evidence from previous research, were assessed. 

Factors significantly associated with de novo urinary incontinence in pregnancy were 

being aged >35 years (OR 2.9, 95% Cl 1.6-5.4, p=0.001), and having urinary leakage 

less than once per month before pregnancy (OR 2.8 95% Cl 1.8-4.2, p=0.001) (Table 4- 

34). There was no association between de novo urinary incontinence and BMI or 

childhood enuresis.

Table 4-34 Univariate analysis assessing risk factors for de novo urinary incontinence in pregnancy

Total Continent Urinary
incontinence P-value

Unadjusted 
odds ratio 
(95% Cl)

Age groups n=790 n=681 % n=109 %

18-24 years 77 65 84.4 12 15.6 0.8 2.0 (0.9-4.5)

25-29 years 192 176 91.7 16 8.3 1 (Ref)

30-34 years 326 286 87.7 40 12.3 0.2 1.5 (0.8-2.8)

>35 years 195 154 79.0 41 13.8 0.001 2.9 (1.6-5.4)

BMI categories 611 n=524 % n=87 %

Underweight 47 44 93.6 3 6.4 0.5 0.8 (0.3-1.7)

Ideal weight 408 359 88.0 49 12.0 (Ref)

Overweight 103 76 73.8 27 26.2 0.2 0.4 (0.1-1.5)

Obese/very obese 53 45 84.9 8 15.1 0.1 2.0 (0.8-4.8)

Childhood enuresis 785 n=676 % n=109 %

No 634 551 86.9 83 13.1 1 (Ref)

Yes 151 125 82.8 26 17.2 0.2 1.4(0.9-22)

Urinary leakage less than 
once per month before 
pregnancy

790

00(OIIc % n=109 %

No 553 499 90.2 54 9.8 1 (Ref)

Yes 237 182 76.8 55 23.2 0.001 2.8 (1.8-4.2)
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4.6.9 Multivariable analysis assessing risk factors for de novo urinary 
incontinence in pregnancy
To assess the precision of these estimates and their association, or lack of, with de novo 

urinary incontinence, a multivariable regression model was developed. The four 

variables assessed were age, pre-pregnant BMI, childhood enuresis and urinary leakage 

less than once per month before pregnancy.

The test statistics indicated that the model was a good fit (Pallant 2010) (Table 4-35).

Table 4-35 Multivariable logistic regression test statistics assessing risk factors for urinary 
incontinence in pregnancy_____________________________________________________________________

Omnibus Tests of Model CoefTicients Hosmer and Lemeshow Test

Chi-square df p-value Chi-square p-value

43.1 8 0.00 1.5 0.98

Factors significantly associated with de novo urinary incontinence in pregnancy were 

being aged >35 years (Adjusted OR 2.8, 95% Cl 1.4-5.9, p=0.005), being ovenweight 

before pregnancy (i.e. BMI of 25-29.99kg/m^) (Adjusted OR 2.0, 95% Cl 1.2-3.5, p=0.01), 

and experiencing urinary leakage less than once per month before pregnancy (Adjusted 

OR 2.6, 95% Cl 1.6-4.1, p=0.00) (Table 4-36). BMI and childhood enuresis, neither of 

which were significant in the univariate analysis, were significant risk factors in the 

multivariable analysis.

A summary of the test statistics for the multivariable regression model can be found in 

Appendix 38.
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Table 4-36 Multivariable regression assessing risk factors for de novo urinary incontinence in pregnancy

Total Continent
Urinary

incontinence p-value
Unadjusted 

odds ratio (95% 
Cl)

p-value Adjusted odds 
ratio (95% Cl)

n % n %

Age groups n=790 681 86.2 109 13.8

18-24 years 77 65 84.4 12 15.6 0.8 2.0 (0.9-4.5) 0.06 2.4 (0.9-6.2)

25-29 years 192 176 91.7 16 8.3 1 (Ref) 1 (Ref)

30-34 years 326 286 87.7 40 12.3 0.2 1 .5 (08-2 .8 ) 0.2 1.6 (0.8-3.2)

>35 years 195 154 79.0 41 13.8 0.001 29 (1 .6 -5 .4 ) 0.005 2.8 (1.4-5.9)

BMI categories 611 524 85.8 87 14.2

Underweight 47 44 93.6 3 6.4 0.5 0.8 (0.3-1.7) 0.3 0 .5 (01 -1 .7 )

Ideal weight 408 359 88.0 49 12.0 (Ref) 1 (Ref)

Overweight 103 76 73.8 27 26.2 0.2 0.4 (0.1-1.5) 0.01 2.0 (1.2-3.5)

Obese/very obese 53 45 84.9 8 15.1 0.1 2.0 (0.8-4.8) 0.6 1 .3(0 .6 -30)

Childhood enuresis 785 676 86.1 109 13.9

No 634 551 86.9 83 13.1 1 (Ref) 1 (Ref)

Yes 151 125 82.8 26 17.2 0.2 1.4 (0.9-2.2) 0.2 1.4 (0.8-2.5)

Urinary leakage less than once per month 
pre-pregnancy 790 681 86.2 109 13.8

No 553 499 90.2 54 9.8 1 (Ref) 1 (Ref)

Yes 237 182 76.8 55 23.2 0.001 2 .8 (1 .8 -42 ) 0.00 2.6(1.6-4.1)
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4.6.10 Urinary leakage and incontinence in the first three months 
postpartum
Data at 3 months postpartum were available from 81.2% (n=659) of the cohort of 811 

participants eligible for follow-up at three months postpartum. In the first three months 

postpartum, 58.3% (n=381) of women reported some degree of urinary leakage, and 

almost one-third (31.3%, n=206), experienced urinary incontinence (Table 4-37). 

Symptoms of moderate to high severity were reported by just under one third, 31.5% 

(101/321) of women. One-quarter of women, 25.1% (n=82), managed symptoms by 

wearing protective pads some or all of the time or carrying a change of underwear (Table 

4-40). When women who experienced urinary incontinence before pregnancy (n=47) 

were excluded, the incidence of urinary leakage was 56.5% (n=342) and the incidence of 

urinary incontinence was 29.1% (n=178). Just under one-third (28.9%, n=83) reported 

symptoms of moderate to high severity. Again, one quarter of women (25.3%, n=74) 

wore protective pads some or all of the time or carried a change of unden/vear as a 

means of managing symptoms (Table 4-38).

Table 4-37 Prevalence, incidence, frequency and severity of urinary leakage and incontinence in the 
first three months postpartum_____________________________________________________________________

Urinary leakage and Incontinence in the first three months postpartum

------- ----------------------------------------
Prevalence

n=659 %

Incident cases 
(Women continent before 

pregnancy)

n=611 %

Continence status

No symptoms 272 41.7 263 43.5

Any leakage of urine 381 58.3 342 56.5

Missing 6 6

Frequency of urinary leakage n=381 n=342

Leakage less than once per month 175 45.9 164 48.0

Once or several times per month 129 33.9 117 34.2

Once or several times per week 58 15.2 47 13.7

Leakage every day 19 5.0 14 4.1

Amount of leakage

Frequency n=324 n=291

Drops or just a little 245 75.6 224 65.5

More like a trickle 61 18.8 52 17.9

More than a trickle 18 5.6 15 5.2

Severity of urinary incontinence

T“CMCO11c n=288

Slight (1-2) 220 65.5 205 71.1

Moderate (3-6) 84 26.2 71 24.7

Severe (7-12) 17 5.3 12 4.2
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Table 4-38 Management of urinary symptoms at 3 months postpartum

Management of urinary leakage and incontinence at 3 months postpartum

n=327 % n=293 %

Minor problem, 1 ignore it 169 51.7 151 51.5

Carry a change of underwear 4 1.2 4 1.4

Wear protective pads when needed 18 5.5 18 6.1

Know where the nearest toilet is 59 18.0 52 17.7

Wear protective pads all the time 60 18.3 52 17.7

Other 17 5.2 16 5.5

4.6.11 Summary to part one
Analyses of data in part one focused on presenting the prevalence, incidence, frequency 

and severity of urinary leakage and urinary incontinence before pregnancy, and the 

prevalence of urinary incontinence in pregnancy. Inferential statistical analyses focused 

on assessing factors associated with urinary leakage and urinary incontinence before 

pregnancy, and those associated with de novo urinary incontinence in pregnancy.

The risk factors for urinary incontinence before pregnancy, obtained from multivariable 

analyses, are;

(i) Being obese or very obese (BMI >30kg/m^) before pregnancy (Adjusted 

OR 4.2, 95% Cl 1.9-9.4, p=<0.05) (Table 4-29)

Women who are obese or very obese are four times more likely to report urinary 

incontinence than women with an ideal BMI (18.5-24.99kg/m^)

(ii) Having had childhood enuresis between the ages of 6 and 12 years 

(Adjusted OR 2.9, 95% Cl 1.5-5.6, p=0.001) (Table 4-30)

Women with a history of childhood enuresis between the ages of 6 and 12 years are 

almost three times more likely to report urinary incontinence than women without 

childhood enuresis.
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The risk factors for de novo urinary incontinence in pregnancy, obtained from 

multivariable analyses, are;

(i) Being aged >35 years (Adjusted OR 2.8, 95% Cl 1.4-5.9, p=0.005) (Table 4- 

36)

Women aged s35 years are almost three times more likely than women aged 25-29 

years to report new onset urinary incontinence in pregnancy

(ii) Being overweight (BIVII 25-29.99kg/m^) before pregnancy (Adjusted OR 

2.0, 95% Cl 1.2-3.5, p=0.01) (Table 4-36)

Women who are overweight before pregnancy are twice as likely as women who are 

ideal weight to report new onset urinary incontinence in pregnancy

(iii) Leaking urine less than once per month before pregnancy (Adjusted OR 

2.6, 95% Cl 1.6-4.1, p=<0.05) (Table 4-36)

Women who report leaking urine less than once per month before pregnancy are two 

and half times more likely to report new onset urinary incontinence in pregnancy than 

women who are continent before pregnancy.

Part two of the findings focuses on analyses of data from the cohort for whom data at all 

three time points were available (n=582).
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4.7 Part two - urinary incontinence before and during pregnancy and 
up to six months postpartum
In this part, data analyses relate to 582 women for whom data at all three time points 

were available, 71.8% of the 811 eligible participants. Forty-nine participants were 

ineligible for follow-up at three months postpartum (Figures 4-1 and 4-5). Six women 

miscarried after enrolment, babies of five women died, three in the antenatal, and two in 

the neonatal period, and babies of another five women had been or were ill in a neonatal 

intensive care unit (NICU) at the site, or another hospital. Five women birthed elsewhere 

and data from the site hospital pregnancy and birth records showed that four women did 

not attend for antenatal care after the 28*^ week of their pregnancy. Three women 

withdrew from the study on completion of survey one and eight women completed the 

survey but also chose the ‘no future surveys option’ on the front cover. Completed 

consent forms were not obtained from 13 women. This left a cohort of 811 women 

eligible for follow-up at 3 months postpartum.

Figure 4-5 Retention of participants whose data are being analysed for this thesis

Survey 3 at 6 months 
postpartum received

(n=607)

Survey 2 at 3 months 
postpartum completed

(n=659)

Excluded

(n=49)

Antenatal dataset

No response

(n=140)
Returned by An Post (n=2)

Withdrew at survey 2

(n=10)

No response to survey 2 or 
survey 3

(n=194)

Responded to survey 3 but 
not to survey 2

(n=25)

Participants whose data are Included in the thesis

Participants who completed all three surveys (n=582)

Eligible for follow-up at 3 months postpartum (n=811)

Eligible for follow-up at 6 months postpartum (n=801)
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4.7.1 Data extraction from the site hospital’s pregnancy and birth records
Thirty-eight women, 4.7% of the cohort of 811 women eligible for follow-up at three 

months postpartum, refused access to their pregnancy and birth records and the records 

of 22 women, 2.7%, were unavailable at the time of data extraction. This included 33 

(5.7%) of the 582 women whose data are being analysed here. However, labour and 

birth outcome data for these 33 women were available from the women’s three-month 

postpartum survey and these were used in the analyses. Gartland et al. (2012) found 

high congruity between maternal recall of birth events three months postpartum and data 

extracted from hospital records. The authors found there was almost perfect agreement 

on induction/augmentation of labour, epidural/spinal anaesthesia, method of birth and 

perineal repair and poor/moderate agreement on maternal position and duration of 

pushing during the second stage of labour. Congruence between the woman’s recall of 

her baby’s mode of birth and the site hospital’s birth records was assessed for the 582 

women. Fifteen women, 1.8%, reported their baby’s mode of birth as being ‘spontaneous 

vaginal birth’ but these were recorded in the site hospital’s pregnancy and birth records 

as kiwi (n=11), vacuum (n=2) and forceps (n=2).

The self-reported mode of birth and epidural use for 33 women for whom site hospital 

pregnancy and birth records were unavailable are presented in table 4-39.

Table 4-39 Mode of birth and epidural use as reported by women at three months postpartum

Spontaneous Vacuum 
vaginal birth

Forceps
Caesarean section 
-  second stage of 

labour

Caesarean section 
-  no other 

procedure first

Epidural
anaesthesia

13 5 3 9 3 Yes: 26; No: 7

4.7.2 Mode of birth
Birth outcomes for the 582 women in this cohort were compared with birth outcomes 

from the site hospital, and national data, for 2012 (Table 4-40). One-third of the women 

in the cohort birthed spontaneously (33.5%, n=195), just over one-third had an 

instrumental birth (36.3%, n=211) and almost one-third had a caesarean birth (30.3%, 

n=176). These proportions are broadly in line with birth outcomes for nulliparous women 

who selected epidural anaesthesia for labour/birth at the site hospital (73.0%, n=2,571) 

(data for primiparous women who did not select epidural anaesthesia are not reported for 

the site hospital). Compared with national data for 2012, the spontaneous birth rate is 

marginally lower in this cohort, the instrumental birth rate marginally higher and the 

caesarean section rate is similar. Epidural use is not reported in the national reports. 

Furthermore, birth outcomes and epidural use for this cohort of women are broadly in
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line with birth outcomes for primiparous women giving birth in another Dublin maternity 

hospital of a similar size (Fitzpatrick 2013).

Table 4-40 Mode of birth and use of epidural anaesthesia_________________________________________

Total Site hospital 2012
ESRI 2013 

(2012 data)

All births Nulliparous
women Primiparous women

n=582 % n=9,041 n=2,571 % n=28,169 %

Spontaneous 
vaginal birth 195 33.5 53 .0 " 892* 34.7 11,408 40.5

Instrumental -  ail 211 36.3 18.0** - -

Vacuum/kiwi 128 23.7 14.0** 843* 32.8 5,775 20.5

Forceps/combined
instrumental 73 12.6 4.0** 286* 11.1 2,338 8.3

Caesarean section 176 30.2 29.0** 546* 21.2 8,535 30.3

Epidural
anaesthesia

Yes 455 78.2 48.0** 2,571* 73.0 Not reported

No 127 21.8 53.0 - -

* Outcomes for nulliparous women who selected to use epidural anaesthesia. Outcomes for nulliparous 
women who did not select epidural anaesthesia are not reported in the site hospital’s annual report.

** Outcomes for nulliparous and multiparous women.
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4.7.3 Mode of birth and type of healthcare
Over half the women (52.0%, n=299) used the public maternity care system for 

pregnancy and birth. This figure includes 85 women (14.8%) who had private healthcare 

insurance but chose not to use it. Seven women, who chose the ‘other’ type of insurance 

option in the survey, also used the public maternity care system. One woman 

commented that she had private antenatal care, another used her savings to pay for 

semi-private care and another stated she was ineligible to use her private healthcare 

insurance as she had it for less than one year. Just under half (46.3%, n=266) used 

private or semi-private healthcare insurance (Table 4-41). The variable for healthcare 

insurance was re-coded as a dichotomous variable, with 'used public maternity care’ set 

as the reference category, and used to assess associations between healthcare type 

and mode of birth. Women who used private healthcare insurance for pregnancy and 

birth were significantly more likely to birth by caesarean section than birth spontaneously 

(OR 1.9, 95% Cl 1.3-2.9, p=0.004). A review of the indications for performing a 

caesarean section, as recorded in the women’s pregnancy and birth records showed that 

maternal request was an uncommonly reported indication (n=4). Other indications for 

performing a caesarean section in women with pnvate healthcare insurance were; 

breech (n=8), pre-eclampsia/pregnancy induced hypertension (n=11), high presenting 

part (n=7), pre-labour rupture of membranes (n=7), detached retina (n-1) and hip 

replacement (n=1). The most frequently recorded indication was ‘failure to advance’ in 

labour (n=69).
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Table 4-41 Mode of birth and type of healthcare used

Healthcare insurance type

Total

(n=575)

Public health care 

(n=214) (%)

Semi-private 
healthcare insurance

(n=189) (%)

Private healthcare 
insurance

(n=77)(%)

Private healthcare 
insurance not used

(n=85) (%)

Other 

(n=10)(%)

Spontaneous vaginal 
birth 192 70 (32.7%) 61 (32.3%) 15 (19.5%) 38 (44.7%) 8 (80%)

Operative vaginal birth 208 85 (39.7%) 66 (34.9%) 27 (35.1%) 30 (35.3%) 0

Caesarean section 175 59 (27.6%) 62 (32.8%) 35 (45.4%) 17 (20.0%) 2 (20.0%)

Type of caesarean 
section 175 59 62 35 17 2

Elective/no labour 79 22 (37.3%) 29 (46.8%) 22 (62.9%) 6 (35.3%) 0

In labour 96 37 (62.7%) 33 (53.2%) 13 (37.1%) 11 (64.7%) 2 (100.0%)
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4.7.4 Prevalence and type of urinary leakage and incontinence up to six 
months postpartum according to mode of birth
Prevalence of urinary leakage and incontinence up to three months, and between three 

and six months, postpartum for the 582 women in this cohort are presented according to 

mode of birth (Tables 4-42 to 4-45). In the first three months postpartum, over half of 

women (57.9%, n=334) reported urinary leakage, two-fifths of whom (44.6%, n=178), 

31.5% of the total cohort, reported urinary incontinence. Women who birthed by 

caesarean birth without labour reported the lowest prevalence of urinary leakage in the 

first three months (29.9%, n=23). The highest prevalence for this time period (72.6%, 

n=53) was reported by women who had an operative vaginal birth with forceps or 

combined instruments, but this was just marginally higher than prevalence reported by 

women who had an operative vaginal birth using either vacuum or kiwi (71.3%, n=97). 

Women who birthed by caesarean section, regardless of it being performed in the first 

(40.5%, n=32) or second (33.3%, n=6) stage of labour, reported a lower prevalence of 

any urinary symptoms compared with women who birthed spontaneously without 

epidural anaesthesia (60.2%, n=53) or with epidural anaesthesia (66.0%, n=70) (Table 

4-42).

Mixed uhnary leakage accounted for almost two-thirds of urinary leakage in those that 

birthed vaginaily, either spontaneously (64.2%, n=79), or operatively (62.7%, n=94), 

compared with just over one-third (37.7%, n=23) in those who birthed by caesarean 

section.

Between three and six months postpartum, half of the women who birthed spontaneously 

with or without epidural anaesthesia (49.2%, 96/195), and almost half of those who had 

an operative vaginal birth (47.0%, 99/211), experienced urinary leakage. One-third of 

women who had a caesarean birth experienced uhnary leakage (32.0%, 56/176) (Table 

4-43). Mixed leakage accounted for over half (56.0%, n=140), stress for one*third 

(33.2%, n=83), and urge for 10.8% (n=27) of leakage (Table 4-43).

Between three and six months postpartum, the prevalence of urinary incontinence was 

20.9% (n=121). Urinary incontinence was reported by a greater proportion of women 

who had an operative vaginal birth during both time periods (44.0%, n=92 and 25.7%, 

n=54) (Table 4-44). One-third of women who birthed spontaneously reported urinary 

incontinence in the first three months (33.0%, n=64), and one-fifth (20.1%, n=39) 

reported symptoms between three and six months postpartum. The lowest prevalence 

for both time periods, 12.7% (n=22) in the first three, and 11.7% (n=28) between three 

and six months postpartum, was reported by women who gave birth by caesarean 

section.
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While women who birthed by caesarean section, regardless of the time it was performed, 

reported the lowest prevalence of urinary incontinence anytime during the first six 

months postpartum, prevalence in women who birthed by caesarean section performed 

in the first stage of labour (17,9%, n=14) was broadly similar between three and six 

months postpartum to prevalence in women who birthed spontaneously without epidural 

anaesthesia (18.2%, n=16) (Table 4-45). The highest prevalence during both time 

penods occurred in women who had an operative, forceps/combined instrumental, 

vaginal birth (Table 4-45).
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Table 4-42 Prevalence, type and frequency of urinary leakage in the first three months postpartum

Spontaneous vaginal birth Instrumental vaginal birth Caesarean section
Mode of birth (n=582)
____________________________________________________ (n=195)_________________________ (n=211)________________________________ (n=176)

Total 

(n=582)(%)

Without
epidural

(n=88) (%)

With 
epidural 

(n=107)(%)

Vacuum/Kiwi 
(n=138)(%)

Forceps/combined 

(n=73)(%)
No labour 
(n=79)(%)

First stage of 
labour

(n=79)(%)

Second 
stage of 
labour

(n=18)(%)

No symptoms 243 (42.1%) 35 (39.8%) 36 (34.0%) 39 (28.7%) 20 (27.4%) 54 (70.1%) 47 (59.5%) 12 (66.7%)

Urinary leakage 334 (57.9%) 53 (60.2%) 70 (66.0%) 97 (71.3%) 53 (72.6%) 23 (29.9%) 32 (40.5%) 6 (33.3%)

Missing 5 0 1 2 0 2 0 0

Frequency of leakage n=334 n=53 n=70 n=97 n=53 n=23 n=32 n=6

Less than once per month 156 (46.7%) 29 (54.7%) 30 (42.9%) 37 (38.1%) 21 (39.6%) 14 (60.9%) 23 (71.9%) 2 (33.3%)

At least once per month 112(33.5%) 14(26.4%) 30 (42.9%) 31 (32.0%) 19(35.6%) 8 (34.8%) 6 (18.7%) 4 (66.7%)

Once or several times per 
week 51 (15.3%) 8 (15.1%) 6 (8.5%) 23 (23.7%) 11 (20.8%) 1 (4.3%) 2 (6.3%) 0

Daily 15 (4.5%) 2 (3.8%) 4 (5.7%) 6 (6.2%) 2 (3.8%) 0 1 (3.1%) 0

n=334 n=53 n=70 n=97 n=53 n=23__________n=32___________n=6

Stress urinary leakage 104 (31.1%) 16(30.2%) 17 (24.3%) 29 (29.9%) 17 (32.1%) 12 (52.2%) 10 (31.3%) 3 (50.0%)

Urge urinary leakage 34(10.2%) 4 (7.5%) 7 (10.0%) 6 (6.2%) 4 (7.5%) 5 (21.8%) 7 (21.9%) 1 (11.1%)

Mixed urinary leakage 196 (58,9%) 33 (62.3%) 46 (65.7%) 62 (63.9%) 32 (60.4%) 6 (26.1%) 15 (46.9%) 2 (33.3%)



Table 4-43 Prevalence, type and frequency of urinary leakage between three and six months postpartum

Mode of birth (n=582) Spontaneous vaginal birth 
(n=195) Instrumental vaginal birth (n=211)

Caesarean section 

(n=176)

Total 
(n =582)(%)

Without 
epidural 

(n =88)(%)

With 
epidural 

(n=107)(%)

Vacuum/Kiwi 
(n=138)(%)

Forceps/combined 
(n=73) (%)

No labour 
(n = 79 )(%)

First stage 
of labour 
(n = 79 )(%)

Second 
stage of 
labour 

(n = 18 )(%)

No symptoms 327
(56.6%) 48 (54.5%) 50 (47 2%) 73 (53.3%) 38 (52.1%) 55 (70.5%) 52 (66.7%) 11 (61.1%)

Urinary leakage 251
(43.4%) 40 (45.5%) 56 (52 8%) 64 (46.7%) 35 (47.9%) 23 (29.5%) 26 (33.3%) 7 (38.9%)

Missing 4 1 1 1 1

Frequency of urinary leakage 251 n=40 n=56 n=64 n=35 n=23 n=26 n=7

Less than once per month 130
(51.8%) 24 (60.0%) 33 (58 9%) 28 (43.8%) 17 (48.6%) 12 (52.2%) 12 (46.2%) 4 (57.1%)

At least once per month 87 (34.6%) 10 (25.0%) 14(25 0%) 23 (35.9%) 15(42.9% ) 10 (43.5%) 12 (46.2%) 3 (42.9%)

Once or several times per week 28 (11.2%) 5 (12.5%) 8 (14.3%) 10 (15.6%) 2 (5.7%) 1 (4.3%) 2 (7.6%) 0

Daily 6 (2.4%) 1 (2.5%) 1 (1.8%) 3 (4.7%) 1 (2.8%) 0 0 0

Type of urinary leakage 250 n=40 n=56 n=64 n=35 n=23 n=26 n=7

Stress urinary leakage 83 (33.2%) 13 (32.5%) 20 (35 7%) 18 (28.1%) 12 (34.3%) 8 (34.8%) 8 (32.0%) 4(57.1% )

Urge urinary leakage 27 (10.8%) 4 (10.0%) 6 (10.7%) 8 (12.5%) 1 (2.9%) 3(13.0% ) 4(16.0% ) 1 (14.3%)

Mixed urinary leakage 140
(56.0%) 23 (57.5%) 30 (53.6%) 38 (59.4%) 22 (62.8%) 12 (52.2%) 13 (52.0%) 2 (28.6%)

Missing 1 1
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Table 4-44 Prevalence of urinary incontinence in the first three, and between three and six, months postpartum by mode of birth

In the first three months postpartum Between three and six months postpartum

Mode of birth Total Continent % Urinary
incontinence Total Continent Urinary

incontinence

Total (n=582) n=577 399 69.2 178 30.8 n=578 457 79.1 121 20.9

Spontaneous vaginal birth n=194 130 67.0 64 33.0 n=194 155 79.9

Missing

39 20.1

Operative vaginal birth (instrumental) n=209 117 56.0 92 44.0 n=210 156 74.3 54 25.7

Missing

Caesarean section n=174 152 87.3 22 12.7 n=174 146 88.3 28 11.7

Missing 2 2



Table 4-45 Prevalence of urinary incontinence by mode of birth in the first three, and between three and six, months postpartum
All women, including those who had 
urinary incontinence before 
pragnancy(n=582)

In the first three months postpartum Between three and six months postpartum

Mode of birth Total Continent % Urinary
incontinence % Total Continent % Urinary

incontinence %

Total n=577 399 69.2 178 30.8 578 457 79.1 121 20.9

Spontaneous vaginal birth n=194 130 67.0 64 33.0 n=194 155 79.9 39 20.1

Without epidural anaesthesia 88 64 72.7 24 27.3 88 72 81.8 16 18.2

With epidural anaesthesia 106 66 62.3 40 37.7 106 83 78.3 23 21.7

Operative vaginal birth n=209 117 56.0 92 44.0 n=210 156 74.3 54 25.7

Vacuum/kiwi 136 76 55.9 60 44.1 137 101 73.7 36 22.3

Forceps/combined instrumental 73 41 56.1 32 44.9 73 55 75.3 18 24.7

Caesarean section n=174 152 87.3 22 12.7 n=174 146 88.3 28 11.7

Caesarean - no labour 77 68 88.3 9 11.7 78 67 85.9 11 14.1

Caesarean - first stage of labour 79 70 88.6 9 11.4 78 64 82.1 14 17.9

Caesarean -  second stage of labour 18 14 77.8 4 22.2 18 15 83.3 3 16.7
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4.7.5 Urinary leakage and urinary incontinence up to six months 
postpartum in women who were continent before pregnancy

Forty-four women reported urinary incontinence before pregnancy and these were

excluded from this analysis, leaving a sample of 538 women. In this cohort, one-third of

women (33.5%, n=180) birthed spontaneously, just over one-third had an operative

vaginal birth (36.3%, n=195) and just under one-third (30.3%, n=163) birthed by

caesarean section (Table 4-46). In the first three months postpartum, prevalence of

urinary leakage was 56.1% (n=299) and prevalence of incontinence was 29.9% (n=154).

Urinary leakage was reported by fewer women who birthed by caesarean section in the

second stage of labour (29.4%, n=5) and without labour (30.1%, n=21). Women who

birthed by caesarean section performed in the first stage of labour also reported fewer

urinary symptoms (38.7%, n=29) than women who birthed spontaneously with (65.0%,

n=65) or without (55.7%, n=44) epidural anaesthesia. As with the previous cohort, the

highest prevalence for this time period was reported by women who had an operative

vaginal birth, either with the aid of vacuum/kiwi (70.1%, n=89) or forceps/combined

instruments (69.7%, n=46) (Table 4-46).

Mixed leakage accounted for approximately two-thirds (56.5%-63.1%) of ail urinary 

leakage in women who birthed vaginally, either spontaneously or operatively compared 

with women who birthed by caesarean section (20,0%-44.8%). However, the number of 

women who birthed by caesarean section performed in the second stage of labour is 

small and this finding warrants further investigation with a larger sample. The highest 

proportion of women without urinary leakage in the first three (87.0%, n=140), and 

between three and six months (84.5%, n=136) postpartum were those who gave birth by 

caesarean section and the lowest proportion were those who had any type of operative 

vaginal birth.

Urinary incontinence was reported by a greater proportion of women who had an 

operative vaginal birth in the first three months (41.5%, n=80) and between three and six 

months postpartum (23.2%, n=45) compared to women who birthed spontaneously or by 

any type of caesarean birth (Table 4-47). Less than one-third of women who gave birth 

spontaneously (29.6%, n=53) reported symptoms in the first three months postpartum 

and less than one-fifth (17.8%, n=32) reported symptoms between three and six months 

postpartum. The lowest period prevalence for both time periods, 13% (n=21) in the first 

three months, and 15.5% (n=25) between three and six months postpartum was reported 

by women who gave birth by caesarean section.
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Table 4-46 Prevalence, frequency and type of urinary leakage in the first three m onths postpartum  in women who were continent before pregnancy

Continent before 
pregnancy(n=538)

S pontaneous vaginal birth 

(n=180)

Instrum ental vaginal birth 

(n=195)

C aesarean  section  

(n=163)

Total 

(n=538)(%)

Without epidural 
(n=79)(%)

With epidural 
(n=101)(%)

Vacuum/Kiwi 
(n=129)(%)

Forceps/com bined 
(n=66)(%)

No labour 
(n=71)(%)

First s tage  
of labour 

(n=75) (%)

Second 
stag e  of 
labour 

(n=17)(%)

No sym ptom s 234 (43.9%) 35 (44.3%) 35 (35.0%) 38 (29.9%) 20 (30.3%) 48 (69.6%) 46 (61.3%) 12 (70.6%)

Urinary leakage 

Missing

299 (56.1%) 

5

44 (55.7%) 

0

65 (65.0%) 

1

89 (70.1%) 

2

46 (69.7%) 

0

21 (30.1%) 

2

29 (38.7%) 

0

5 (29.4%)

Frequency of leakage n=299 n=44 (%) n=65 (%) n= 89(%) n=46 (%) n = 2 1 (%) n= 2 9 (%) n=5 (%)

Less than once per month 145 (48.5%) 26 (59.0%) 30 (46.2%) 36 (40.4%) 19 (41.3%) 12 (57.1%) 20 (69.0%) 2 (40.0%)

At least once per month 100 (33.4%) 11 (25.0%) 27 (41.5%) 29 (32.6%) 16 (34.8%) 8 (38.1%) 6 (20.7%) 3 (60.0%)

Once or several times per 
week

42(14.1%) 5 (11.4%) 5 (7.7%) 19 (21.3%) 10 (21,7%) 1 (4.8%) 2 (6.9%) 0

Daily 12 (4.0%) 2 (4.4%) 3 (4.6%) 5 (5.7%) 1 (2.2%) 0 1 (3.4%) 0

Type of leakage n=299 n= 4 4 (%) n=65 (%) n= 89(%) n=46 (%) n= 2 1 (%) n = 2 9 (%) n=5 (%)

S tress  urinary leakage 101 (33.8%) 16 (36.4%) 17 (26.1%) 28 (31.5%) 16 (34.7%) 11 (52.3%) 10 (34.5) 3 (60.0%)

Urge urinary leakage 30 (10.0%) 2 (4.5%) 7 (10.8%) 6 (6.7%) 4 (8.8%) 4(19.1%) 6 (20.7%) 1 (20.0%)

Mixed urinary leakage 168 (56.2%)
26 (59.1%) 41 (63.1%) 55 (61.8) 26 (56.5%) 6 (28.6%) 13(44.8%) 1 (20.0%)
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Table 4-46 continued Prevalence, frequency and type of urinary leakage in the first three months postpartum in women who were continent before pregnancy
Continent before pregnancy 

(n=538)
Spontaneous vaginal birth 

(n=180)

Instrumental vaginal birth 

(n=195)

Caesarean section 

(n=163)

Total Without 
epidural 

(n=79)(%)

With epidural 
(n=101)(%)

Vacuum/Kiwi 
(n=129)(%)

Forceps/combined 
(n=66)(%)

No labour 
(n=71)(%)

First stage 
of labour 

(n=75)(%)

Second 
stage of 
labour 

(n=17)(%)

Type of leakage n (%) n (%) n (%) n (%) n (%) n (%) n {%) n {%)

Stress urinary leakage n=101 16 17 28 16 11 10 3

Less than once per month 69 (68.3%) 13 (81.3%) 12(70.6%) 20 (71.4%) 8 (50.0%) 8 (72.7%) 7 (72.7%) 1 (33.3%)

At least once per month 27 (26.7%) 3 (18.7%) 4 7 6 3 2 2

Once or several times per 
week

4 (4.0%) 0 1 1 1 0 1 0

Daily 1 (1.0%) 0 0 0 1 0 0 0

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Urge urinary leakage n=30 2 7 6 4 4 6 1

Less than once per month 20 (66.7%) 1 (50.0%) 4(57.1%) 5 (83.3%) 3 (75.0%) 2 (50.0%) 5 (83.3%) 0

At least once per month 9 (30.0%) 1 (50.0%) 3 (42.9%) 1 (16.7%) 1 (25.0%) 2 (50.0%) 0 1 (100%)

Once or several times per 
week

0 0 0 0 0 0 0 0

Daily 1 (3.3%) 0 0 0 0 0 1 (16.7%) 0

n n (%) n (%) n (%) n (%) n {%) n {%) n (%)

Mixed urinary leakage n=168 26 41 55 26 6 13 1

Less than once per month 55 (32.7%) 11 (73.3%) 14(34.1%) 11 (20.0%) 8 (30.8%) 2 (33.3%) 8 (61.5%) 1 (100%)

At least once per month 65 (38.7%) 8 (30.8%) 20 (48.8%) 21 (38.2%) 9 (34.6%) 3 (50.0%) 4 (30.8%) 0

Once or several times per 
week

38 (22.6%) 5 (19.2%) 4 (9.8%) 18 (32.7%) 9 (34.6%) 1 (16.7%) 1 (12.5%) 0

Daily 10(6.0%) 2 (7.7%) 3 (7.3%) 5 (9.1%) 0 0 0 0



Table 4-47 Prevalence, frequency and type of urinary leakage between three and six months postpartum in women who were continent before pregnancy

Continent before 
pregnancy(n=538)

Total

n (%)

Spontaneous vaginal birth 

(n=180)

Without epidural 
epidura n=79) („ = io i) (% )

( ' o )

Instrumental vaginal birth 

(n=195)

Vacuum/Kiwi Forceps/combined 
(n=129)(%) (n=66){%)

Caesarean section

(n=163)

. Second , . First stage . , No labour , ,  . ^ stage of / of labour , ~  (n=71)(% ) labour 
(n -75 )(/o )

No symptoms 314 (58.9%) 47 (59.5%) 49 (48.5%) 72 (56.3%) 37 (56.1%) 48 (68.6%) 50 (66.7%) 11 (64.7%)

Any leakage of urine 222 (41.1%) 32 (40.5%) 52 (51.5%) 56 (43.7%) 29 (43.9%) 22 (31.4%) 25 (33.3%) 6 (35.3%)

Missing 2 0 0 1 0 1 0 0

Frequency of leakage n =221(%) n=32 (%) n=52 (%) n = 56 (%) n=29 (%) n = 2 2 {%) n = 2 4 (%) n=6 (%)

Less than once per month 119 (53.8%) 20 (62.5%) 32 (61.6%) 26 (47.3%) 14 (48.3%) 12 (54.5%) 11 (45.8%) 4 (66.7%)

At least once per month 73 (33.0%) 6 (18.8%) 13(25.0%) 19(34.5%) 13 (44.8%) 9 (40.9%) 11 (45.8%) 2 (33.3%)

Once or several times per 
week

25 (11.3%)
5(15.6% ) 6 (11.5%) 9 (16.4%) 2 (6.9%) 1 (4.6%) 2 (8.4%) 0

Daily 4(1.9% ) 1 (3.1%) 1 (1.9%) 2 (3.7%) 0 0 0 0

Type of leakage n=220 (%) n=32 (%) n=52 (%) n=56 (%) n=29 (%) n=22 (%) n = 2 3 (%) n=6 (%)

Stress urinary leakage 80 (36.4%) 12 (37.5%) 20 (38.5%) 18 (32.1%) 10(34.5% ) 8 (36.4%) 8 (32.0%) 4 (66.7%)

Urge urinary leakage 22(10.0% ) 2 (6.2%) 5 (9.6%) 6 (10.7%) 1 (3.4%) 3 (13.6%) 4(12.5% ) 1 (16.6%)

Mixed urinary leakage 118(118.0%) 18 (56.3%) 27 (51.9%) 32 (57.1%) 18 (62.1%) 11 (50.0%) 11 (44.0%) 1 (16.6%)
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Table 4-47 continued Prevalence, frequency and type of urinary leakage between three and six months postpartum in women who were continent before 
pregnancy_________________

Continent tiefore pregnancy 
(n=538)

Spontaneous vaginal birth 

(n=180)

Instrumental vaginal birth 

(n=195)

Caesarean section 

(n=163)

Total (n=220) Without 
epidural 

(n=79) (%)
With epidural 
(n=101)(%)

Vacuum/Kiwi 
(n=129) (%)

Forceps/combined 
(n=66) (%)

No labour 
(n=71)(%)

First stage 
of labour 

(n=75) (%)

Second 
stage of 
labour 

(n=17) (%)
Type of leakage n (%) n (%) n {%) n {%) n (%) n (%) n (%)

Stress urinary leakage 80 (36.4%) 12 (% ) 20 (%) 18 (%) 10 (% ) 8 (%) 8 (%) 4 (%)

Less than once per month 50 (62.5%) 8 (66.7%) 14 (70.0%) 11 (61.1%) 5 (50.0%) 5 (62.5%) 4 (50.0%) 3 (75.0%)

At least once per month 23 (28.8%) 3 (25.0%) 4 (20.0%) 5 (27.7%) 5 (50.0%) 2 (25.0%) 3 (37.5%) 1 (25.0%)

Once or several times per week 6 (7.5%) 1 (8.3%) 2 (10.0%) 1 (5.6%) 0 1 (12.5%) 1 (12.5%) 0

Daily 1 (1.2%) 0 0 1 (5.0%) 0 0 0 0

Urge urinary leakage 22 (10.0%) 2 5 6 1 3 4 1

Less than once per month 16(72.7%) 2 (100.0%) 3 (60.0%) 5 (83.3%) 1 (100.0%) 2 (66.7%) 2 (50.0%) 1 (100.0%)

At least once per month 5 (22.7%) 0 2 (40.0%) 0 0 1 (33.3%) 2 (50.0%) 0

Once or several times per week 0 0 0 0 0 0 0 0

Daily 1 (4.6%) 0 0 1 (16.7%) 0 0 0 0

Mixed urinary leakage 118 (53.6%) 18 27 32 18 11 11 1

Less than once per month 52 (44.1%) 10(55.6%) 15 (55.6%) 10 (31.3%) 8 (44.4%) 5 (%) 4 (45.5%) 0

At least once per month 45 (38.1%) 3 (16.7%) 7 (25.9%) 14(43.7%) 8 (44.4%) 6 (%) 6 (54.5%) 1 (%)

Once or several times per week 19 (16.1%) 4 (22.2%) 4 (14.8%) 8 (25.0%) 2 (11.2%) 0 1 (%) 0

Daily 2 (1.7%) 1 (5.5%) 1 (3.7%) 0 0 0 0 0

Table 4-48 Prevalence of urinary incontinence during the first three, and between three and six, months postpartum in women who were continent before 
pregnancy



Table 4-48 Prevalence of urinary incontinence during the first three, and between three and six, months postpartum in women who were continent before 
pregnancy__________________________________________________________________________________________________________________________

Women who were continent before up to three months postpartum Between three and six months postpartum
pregnancy(n=533)______________________________________________________________________________________________________________________

Mode of birth Total Continent %
Urinary

incontinence % Total Continent %
Urinary

incontinence %

Total 533 379 71.1 154 28.9 535 433 80.9 102 19.1

Spontaneous vaginal birth 179 126 70.4 53 29.6 180 148 82.2 32 17.8

Without epidural 79 61 77.2 18 22.8 79 67 84.8 12 15.2

With epidural anaesthesia 100 65 65.0 35 35.0 101 81 80.2 20 19.8

Instrumental (n=195) 193 113 58.5 80 41.5 194 149 76.8 45 23.2

Vacuum/kiwi 127 74 58.3 53 41.7 128 98 76.6 30 23.4

Forceps/combined instrumental 66 39 59.1 27 40.9 66 51 77.3 15 22.7

Caesarean section -  all (n=163) 161 140 87.0 21 13.0 161 136 84.5 25 15.5

Caesarean - no labour 71 60 84.5 9 15.5 70 60 85.7 10 14.3

Caesarean - first stage of labour 75 66 88.0 9 12.0 74 61 82.4 13 17.6

Caesarean - second stage of labour 17 14 82.4 3 17.6 17 15 88.2 2 11.8
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4.7.6 Urinary incontinence by mode of birth in women with, and without, 
pre-pregnancy urinary incontinence and women without pre-pregnancy 
urinary leakage

Prevalence in all women (n=582), in women without pre-pregnancy urinary incontinence 

(n=538), and in women without pre-pregnancy urinary leakage (n=378) were compared 

for both time periods. The difference in the overall prevalence of incontinence in all 

women and in those without pre-pregnancy incontinence was minimal during both time 

periods (Tables 4-49 and 4-50). Compared with both these cohorts, the overall 

prevalence was approximately 6.0% lower in women without urinary leakage before 

pregnancy (23.9% versus 30.8% and 28.9% in the first three months, and 13.3% versus 

20.9% and 19.1% between three and six months, postpartum) (Tables 4-49 and 4-50).

The comparative prevalence in each cohort by mode of birth was as follows;

4.7.6.1 Prevalence in women who had a spontaneous vaginal birth without epidural 
anaesthesia

In the first three months postpartum, prevalence of urinary incontinence in women 

without any pre-pregnancy leakage of urine was 10.9% (n=6/55). This was half the 

prevalence of 22.8% (n=18/79) in women without pre-pregnancy incontinence and 

almost a third the prevalence of 27.3% (n=24/88) in all women who birthed 

spontaneously without epidural anaesthesia.

Between three and six months postpartum, prevalence in women without pre-pregnancy 

leakage was 9.1% (n=5/55), almost half the prevalence of 15.2% (n=12/79) in those 

without pre-pregnancy incontinence and half that of 18.2% (n=16/88) reported by all 

women who birthed spontaneously without epidural anaesthesia.

4.7.6.2 Prevalence in women who had a spontaneous vaginal birth with epidural 
anaesthesia

In the first three months postpartum, women without any pre-pregnancy leakage 

reported prevalence of 30.9% (n=21/68), lower than the prevalence of 35.0% (n=35/100) 

in women without pre-pregnancy incontinence and than the prevalence of 37.7% 

(n=40/106) reported by all women who birthed spontaneously with epidural anaesthesia.

Between three and six months postpartum, prevalence in women without pre-pregnancy 

leakage was 15.9% (n=11/69), lower than the prevalence of 19.8% (n=20/101) in women 

without pre-pregnancy incontinence and than the prevalence of 21.7% (23/106) reported 

by all women who birthed spontaneously with epidural anaesthesia.

In the cohort of women without pre-pregnancy urinary leakage, prevalence of uhnary 

incontinence in the first three months postpartum in women who birthed spontaneously

216



without epidural anaesthesia (10.9% (n=6/55)) was about a third of the prevalence of 

30.9% (n=21/68) in women who birthed spontaneously with epidural anaesthesia.

4.7.6.3 Prevalence in women who had an operative vaginal birth assisted with 

vacuum/l<iwi

In the first three months postpartum, the prevalence of urinary incontinence in the cohort 

of women who had a vaginal birth assisted by vacuum/kiwi and did not have pre

pregnancy urinary leakage was 36.6% (n=34/93). This was lower than the prevalence of 

41.7% (n=53/127) in women without pre-pregnancy incontinence and than the 

prevalence of 44.1% (n=60/136) in all women who had a vaginal birth assisted by 

vacuum/kiwi.

Between three and six months postpartum, the prevalence in women without pre

pregnancy leakage was 16.0% (n=15/94), lower than the prevalence of 23.4% 

(n=30/128) in women without pre-pregnancy incontinence and than the prevalence of 

26.3% (36/137) reported by all women who had an operative vaginal birth assisted by 

vacuum/kiwi.

4.7.6.4 Prevalence in women who had an operative vaginal birth assisted with 

forceps/combined instruments

In the first three months postpartum, the prevalence of incontinence in the subgroup of 

women who had an operative vaginal birth assisted with forceps/combined instruments 

and did not have any urinary leakage pre-pregnancy was 31.3% (n=15/48). This was 

lower than the prevalence of 40.9% (n=27/66) in women without pre-pregnancy

incontinence and than the prevalence of 44.9% (n=32/73) reported by all women who 

had an operative vaginal birth assisted with forceps/combined instruments.

Between three and six months postpartum, the prevalence of incontinence in the

subgroup of women who had an operative vaginal birth assisted with forceps/combined

instruments and did not have any urinary leakage pre-pregnancy was 14.6% (n=7/48), 

lower than the prevalence of 22.7% (n=15/66) in women without pre-pregnancy

incontinence and than the prevalence of 24.7% (n=18/73) in all women who had an 

operative vaginal birth assisted with forceps/combined instruments.
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4.7.6.5 Prevalence in women who birthed by caesarean section birth

In the first three months postpartum, the prevalence of incontinence in women without 

any leakage of urine pre-pregnancy who birthed by caesarean section birth was 11.9% 

(n=13/109). This was similar to the prevalence of 13.0% (21/161) in women without 

urinary incontinence pre-pregnancy and to the prevalence of 12.7% (n=22/174) in all 

women who birthed by caesarean section.

Between three and six months postpartum, prevalence in women without pre-pregnancy 

leakage who birthed by caesarean section was 10.9% (12/110), lower than the 

prevalence of 15.5% (n=25/161) in women without pre-pregnancy urinary leakage and 

than the prevalence of 16.1% (n=28/174) in all women who birthed by caesarean 

section.

Prevalence of incontinence by type of caesarean section and pre-pregnancy continence 

status was not compared because of small numbers in some of the subgroups. However, 

these comparisons will be explored when the study is complete.
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Table 4-49 Comparison of prevalence in women with, and without pre-pregnancy urinary incontinence and women without urinary leakage in the first three
months postpartum

In the first three months 
postpartum All women 

(n=577)

Women who were continent before 
pregnancy 

(n=533)

Women without urinary leakage 
before pregnancy 

(n=378)

Mode of birth Total (n) Urinary
incontinence % Total (n) Urinary

incontinence % Total (n) Urinary
incontinence %

Total n=577 178 30.8 533 154 28.9 373 89 23.9

Spontaneous vaginal birth 194 64 33.0 179 53 29.6 123 27 22.0

Without epidural anaesthesia 88 24 27.3 79 18 22.8 55 6 10.9

With epidural anaesthesia 106 40 37.7 100 35 35.0 68 21 30.9

Operative vaginal birth 209 92 44.0 193 80 41.5 141 49 34.8

Vacuum/kiwi 136 60 44.1 127 53 41.7 93 34 36.6

Forceps/combined instrumental 73 32 44 9 66 27 40.9 48 15 31.3

Caesarean section 174 22 12.7 161 21 13.0 109 13 11.9

Caesarean - no labour 77 9 11.7 71 9 15.5 45 6 13.3

Caesarean - first stage of labour 79 9 11.4 75 9 12.0 52 5 9.6

Caesarean -  second stage of labour 18 4 22.2 17 3 17.6 12 2 16.7
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Table 4-50 Comparison of prevalence in women with, and without pre-pregnancy urinary incontinence and women without urinary leakage between three and 
six months postpartum_____________ _________________ ____________  ______ ___________________ __________________________________________________________
Between three and six months 
postpartum All women 

(n=577)

Women who were continent before 
pregnancy 

(n=533)

Women without urinary leakage 
before pregnancy 

(n=378)

Mode of birth Total Urinary
incontinence % Total Urinary

incontinence % Total Urinary
incontinence %

Total 578 121 20.9 535 102 19.1 376 50 13.3

Spontaneous vaginal birth 194 39 20.1 180 32 17.8 124 16 12.9

Without epidural anaesthesia 88 16 18.2 79 12 15.2 55 5 9.1

With epidural anaesthesia 106 23 21.7 101 20 19.8 69 11 15.9

Operative vaginal birth 210 54 25.7 194 25 23.2 142 22 15.5

Vacuum/kiwi 137 36 26.3 128 30 23.4 94 15 16.0

Forceps/combined instrumental 73 18 24.7 66 15 22.7 48 7 14.6

Caesarean section 174 28 16.1 161 25 15.5 110 12 10.9

Caesarean - no labour 78 11 14.1 70 10 14.3 47 4 8.5

Caesarean - first stage of labour 78 14 17.9 74 13 17.6 51 7 13.7

Caesarean -  second stage of labour 18 3 16.7 17 2 11.8 12 1 8.3



4.7.7 Mode of birth as a risk factor for urinary incontinence in women 
without pre-pregnancy urinary leakage
The variables for spontaneous vaginal birth in women without pre-pregnancy urinary 

leakage were re-coded with the reference category set as women who birthed 

spontaneously without epidural anaesthesia.

4.7.7.1 In the first three months postpartum

Women who birthed spontaneously with epidural anaesthesia were significantly more 

likely to have urinary incontinence in the first three months postpartum compared with 

women who did not use epidural anaesthesia (OR 3.6, 95% Cl 1.3-9.8, p-value 0.01). 

There was no significant difference between women who had an operative vaginal birth 

with vacuum/kiwi or forceps/combined instrumental and there was no association 

between caesarean birth with and without labour (Table 4-51).

Table 4-51 Mode of birth as a risk factor for urinary incontinence in the first three months postpartum 
m women without pre-pregnancy urinary leakage__________________________________________

Mode of birth Total Continent Urinary
incontinence P-value

Unadjusted 
odds ratio 
(95% Cl)

n n % n %

Spontaneous vaginal birth 123 96 78.0 27 22.0

Without epidural anaesthesia 55 49 89.1 6 10.9 1 (Ref)

With epidural anaesthesia 68 47 69.1 21 30.9 0.01 3.6 (1.3-9.8)

Operative vaginal birth 141 92 65.2 49 34.8

Vacuum/kiwi 93 59 63.4 34 36.6 1 (Ref)

Forceps/combined instrumental 48 33 68.8 15 31.3 0.5 0.8 (0.4-1.7)

Caesarean section 109 96 88.1 13 11.9

No labour 45 39 86.7 6 13.3 1 (Ref)

In labour 64 57 89.1 7 10.9 0.5 1.9 (0.3-11.1)
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4.7.7.2 Between three and six months postpartum

There was no significant difference in prevalence of urinary incontinence in women who 

birthed spontaneously without epidural anaesthesia compared with those who used 

epidural anaesthesia. There was no significant difference between those who had an 

operative vaginal birth with vacuum/kiwi or forceps/combined instrumental, and there 

was no difference between caesarean birth with or without labour (Table 4-52).

Table 4-52 Mode of birth as a risk factor for urinary incontinence between three and six months
postpartum in women without pre-pregnancy urinary leakage

Mode of birth Total Continent Urinary
incontinence P-value

Unadjusted 
odds ratio 
(95% Cl)

Total 376 326 86.7 50 13,3

n N % n %

Spontaneous vaginal birth 124 108 87.1 16 12.9

Without epidural anaesthesia 55 50 90.9 5 9.1 1 (ref)

With epidural anaesthesia 69 58 84.1 11 15.9 0.6 0.9 (0.6-1.3)

Operative vaginal birth 142 120 84.5 22 15.5

Vacuum/kiwi 94 79 84.0 15 16.0 1 (Ref)

Forceps/combined instrumental 48 41 85.4 7 14.6 0.8 0.9 (0.3-2.4)

Caesarean section 110 98 12 10.9

No labour 47 43 91.5 4 8.5 1 (Ref)

In labour 63 55 87.3 8 12.7 0.5 1.6 (0.4-5.5)

In the site hospital, all women who select epidural anaesthesia for labour have urinary 

catheterisation, either intermittently, or in-situ continuously and drained intermittently, 

during their labour, although this practice is not routinely recorded in women’s labour 

records. This is an important issue that requires further investigation for association with 

urinary incontinence in women who birth spontaneously and do not have a urinary 

catheter inserted during their labour. Fifty-four of the 55 women who birthed 

spontaneously without epidural anaesthesia stated that they did not have a urinary 

catheter inserted. Therefore, the difference in prevalence found in this analysis may not 

be attributable to epidural anaesthesia per se but might be mediated by other factors 

including urinary catheterisation, and other confounders, including perineal trauma and 

infant birth weight. All of these require further investigation with a larger cohort.
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4.7.8 Urinary incontinence by mode of birth up to six months postpartum in 
women without urinary incontinence before pregnancy
Data presented here are those obtained from the cohort of 538 women and excludes the 

44 women who reported urinary incontinence before pregnancy. The proportions of 

women reporting urinary incontinence by mode of birth are reported in Tables 4-53 and 

4-54. There was no significant difference in the prevalence of urinary incontinence in 

women who birthed spontaneously with epidural anaesthesia compared with those who 

birthed spontaneously without epidural anaesthesia and there was no significant 

difference between types of operative vaginal birth, or types of caesarean birth. When 

prevalence rates were compared for all modes of birth with the reference category being 

women who birthed spontaneously without epidural anaesthesia, women who gave birth 

by either type of operative birth were significantly more likely to have urinary 

incontinence in the first three months postpartum (OR 2.4, 95% Cl 1-3-4.6, p=0.006 for 

vacuum/kiwi birth and OR 2.3, 95% Cl 1.2-4.8, p=0.02 for forceps/combined instrumental 

birth). There was no significant difference between those who gave birth by any of the 

three types of caesarean section and those who birthed spontaneously without epidural 

anaesthesia (Table 4-53).

Between three and six months postpartum, there was no significant difference in 

prevalence rates between women who birthed spontaneously without epidural 

anaesthesia and any of the other types of birth (Table 4-54).
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Table 4-53 Urinary incontinence in the first three months postpartum by mode of birth

In the first three months 
postpartum Total Continent % Urinary

incontinence % P-value
Unadjusted odds 

ratio

(95% Ci)
P-value

Adjusted 
odds ratio

(95% Cl)

n n % n %

Spontaneous vaginal birth 179 126 70.4 53 29.6

Without epidural 79 61 77.2 18 22.8 1 (Ref) 1 (Ref)

With epidural 100 65 65.0 35 35.0 0.08 18(0.9-3.6) 0.08 1.8 (0.9-3.6)

Operative vaginal birth 193 113 58.5 80 41.5

Vacuum/kiwi 127 74 58.3 53 41.7 1 (Ref) 0.006 2.4(1.3-46)

Forceps/combined instrumental 66 39 59.1 27 40.9 0.9 1.0 (0.5-1.8) 0.02 2.3 (1.2-4.8)

Caesarean section - all 161 140 87.0 21 13.0

No labour 69* 60 87.0 9 13.0 1 (Ref) 0.1 0.5 (0.2-1.2)

First stage of labour 75 66 88.0 9 12.0 0.9 0.9 (0.3-2.4) 0.08 0.5 (0.2-1.1)

Second stage of labour 17 14 82.4 3 13.0 0.6 1.4 (0.3-6.0) 0.6 0.7(1.2-28)

*  Tw o c as e s  with m issing data



Table 4-54 Urinary incontinence between three and six months postpartum by mode of birth

Between three and six months 
postpartum Total Continent %

Urinary
incontinence % P-value

Unadjusted odds 
ratio

(95% Cl)
P-value

Adjusted 
odds ratio

(95% Cl)

n n % n %

Spontaneous vaginal birth 180 148 82.2 32 17.8

Without epidural 79 67 84.8 12 19.8 1 (Ref) 1 (Ref)

With epidural 101 81 80.2 20 19.8 0.4 1.4 (0.6-3.0) 0.4 1.4 (0.6-3.0)

Operative vaginal birth 194 149 76.8 45 23.2

Vacuum/kiwi 128* 98 76.6 30 23.4 1 (Ref) 0.2 1 .7(0 .8 -36)

Forceps/combined instrumental 66 51 77.3 15 22.7 1.0 1.0(0 .5 -20) 0.3 1.6 (0.7-3.8)

Caesarean section - all 161 136 84.5 25 15.5

No labour 70* 60 85.7 10 14.3 1 (Ref) 0.9 0.9 (0.4-2.3)

First stage of labour 74* 61 82.4 13 17.6 0.6 1.3(0.5-3.1) 0.7 1.2 (0,5-2.8)

Second stage of labour 17 15 88.2 2 11.8 0.8 0.8 (0.2-4.0) 0.7 0.7 (0.2-3.7)

*  One m issing case in each group
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4.7,9 Urinary catheterisation, perineal trauma and infant birth weight as risk 
factors for urinary incontinence
Data for urinary catheterisation (obtained from the women’s survey 2), degree of perineal 

trauma and infant birth weight were assessed for association with urinary incontinence.

4.7.9.1 Spontaneous vaginal birth

There was no significant difference in prevalence of urinary incontinence for any of these 

variables in women who birthed spontaneously in the first three, and between three and 

six, months postpartum (Tables 4-55 and 4-56).

4.7.9.2 Operative vaginal birth

Urinary catheterisation, degree of perineal trauma and infant birth weight were assessed 

for association in women who gave birth by operative vaginal birth (Table 4-57 and 4- 

58). While there was no difference in prevalence between women who did and did not 

have urinary catheterisation in labour in either time penod, this outcome requires further 

investigation in a larger sample in order to stratify the type of instrumental birth by 

epidural use, perineal trauma and confounding factors. Two (33.3%) of the cells had 

expected cell counts less than five, thus violating the assumptions for performing chi- 

square test and logistic regression analysis. A larger sample is required to assess these 

variables as independent risk factors for urinary incontinence in women who have 

operative vaginal birth.
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Table 4-55 Urinary incontinence by urinary catheterisation, perineal trauma and infant birth weight in who had a spontaneous vaginal birth in the first three 
months postpartum___________________________________________________________________________________________________________________

In the first three months postpartum

Spontaneous vaginal birth (n=180) Total Continent % Urinary
incontinence % p-value

Unadjusted 
odds ratio 
(95% Cl)

Urinary catheter in labour (from survey 2) 173 122 70.5 51 29.5

No 90 68 75.6 22 24.4 1 (Ref)

Yes 83 54 65.1 29 34.9 0.1 1.7(0.9-32)

Perineal trauma 168 119 70.8 49 29.2

Intact, first degree tear (with or without sutures, labial tear only 38 30 78.9 8 21.1 1 (Ref)

Second degree tear, episiotomy 122 83 68.0 39 32.0 0.2 1.8 (0.7-4.2)

Third degree tear, fourth degree tear, episiotomy extended 8 6 75.0 2 25.0 0.8 1.3(0.2-74)

Infant birth weight 168 119 70.8 49 29.2

<2.5Kg 10 9 90.0 1 10.0 0.2 0.2 (0.03-1.9)

2.5-3.9Kg 145 98 67.6 47 32.4 1 (Ref)

^4 Kg 13 12 85.7 1 7.1 0.2 0.2 (0.02-1.3)
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Table 4-56 Urinary incontinence by urinary catheterisation, perineal trauma and infant birth weight in who had a spontaneous vaginal birth between three and 
six months postpartum__________________________________________________________________________________________________________________________

Between three and six months postpartum

Spontaneous vaginal birth (n=169) Total Continent % Urinary
incontinence % P-value

Unadjusted 
odds ratio 
(95% Cl)

Urinary catheter in labour (from survey 2) 174 143 84.6 31 15.4

No 91 77 14 16.0 1 (Ref)

Yes 83 66 79.5 17 20.5 0.4 1.4 (0.6-3.1)

Perineal trauma 169 138 81.7 31 18.3

Intact, first degree tear (with or without sutures, labial tear only 38 29 76.3 9 23.7 1 (Ref)

Second degree tear, episiotomy 123 102 82.9 21 17.1 0.4 0.7 (0.2-1.6)

Third degree tear, fourth degree tear, episiotomy extended 8 7 87.5 1 12.5 0.5 0.5(0.1-43)

Infant birth weight 169 138 81.7 31 18.3

<2.5Kg 10 8 80.0 2 20.0 1.0 1.0(02-5.0)

2.5-3.9Kg 145 116 80.0 29 20.0 1 (ReO

14 14 100 0 0



Table 4-57 Urinary incontinence in the first three months postpartum and urinary catheterisation, perineal trauma and infant birth weight in women who had an 
operative vaginal birth__________________________________________________________________________________________________________________________ __

In the first three months postpartum

Unadjusted
Instrumental vaginal birth Total Continent %

urinary
Incontinence

% P-value odds ratio 
(95% Cl)

Urinary catheter in labour 183 105 57.4 78 42.6

No 41 23 56.1 18 43.9 1 (Ref)

Yes 142

1CM
I 00 57.7 60 42.3 0.9 0.9 (0.5-1.9)

Perineal trauma* 183 106 57.9 77 42.1

Intact, first degree tear (with or without sutures, labial tear only) 7 4 57.1 3 42.9 1 (Ref)

Second degree tear, episiotomy ) 160 92 57.5 68 42.5 1.0 0.9 (0.2-4.5)

Third degree tear, fourth degree tear, episiotomy extended 16 10 62.5 6 37.5 - -

*  Two o f the cells (33.3%) had an expected cell count o f less than 5

Infant birth weight*

<2.5Kg 2 1 50.0 1 50.0 - -

2.5-3.9Kg 157 92 58.6 65 41.4 1 (Ref)

>4Kg (1 missing case) 24 13 54.2 11 45.8 0.7 1.2 (0.5-2.8)

*  Two o f the cells (33.3%) had an expected cell count o f less than 5
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Table 4-58 Urinary incontinence between three and six months postpartum and urinary catheterisation, perineal trauma and infant birth weight in women who 
had an operative vaginal birth____________________________________________________________________________________________________________________

Between three and six months postpartum

Instrumental vaginal birth Total Continent %
Urinary

incontinence
% P-value

Unadjusted 
odds ratio 
(95 %CI)

Urinary catheter in labour* 184 142 77.2 42 22.8

No 41 33 31.6 8 19.5 1 (Ref)

Yes 143 109 76.2 34 23.8 0.9 0.9(05-1.9)

Perineal trauma 184 140 76.1 44 23.9

Intact, first degree tear (with or without sutures, labial tear only) 7 5 71.4 2 28.6 1 (Ref)

Second degree tear, episiotomy ) 161 121 74.7 40 24.7 1.0 1.0 (0.2-4.5)

Third degree tear, fourth degree tear, episiotomy extended 16 14 87.5 2 12.5 0.8 0.8 (0.2-4.8)

* Two of the cells (33.3%) had an expected cell count o f less than 5

Infant birth weight 184 140 76.1 44 23.9

<2.5Kg 2 1 50.0 1 50.0 - -

2.5-3.9Kg 158 122 77.2 36 22.8 1 (Ref)

s4Kg (1 missing case) 24 17 70.8 7 29.2 0.7 1.2 (0.5-2.8)

* Two of the cells (33.3%) had an expected cell count of less than 5



4.7.10 Age and body mass index as risk factors for urinary incontinence in 
the first three months postpartum
There was no significant difference in the proportion of uhnary incontinence in younger 

or older women compared to women aged 25-29 years during either time period (Tables 

4-59 and 4-60).

Women who were overweight (i.e. BMI 25-29.99kg/m^) were significantly more likely than 

women who were ideal weight to have urinary incontinence three to six months 

postpartum (OR 2.2, 95% Cl 1.2-4.1, p=0.02) but not in the first three months. There was 

no statistically significant difference in the proportion of urinary incontinence in women 

who were underweight or women who were obese/very obese at either time point.

Table 4-59 UI in the first three months postpartum: age group and BMI category

Total Continent Urinary
incontinence P-value

Unadjusted odds 
ratio

(95% Cl)

n n % n %

Age 533 379 154

18-24 years 36 28 77.8 8 22.2 0.8 0.9 (0.4-2.2)

25-29 years 126 96 76.2 30 23.8 1 (Ref)

30-34 years 233 158 67.8 75 32.2 0.1 1.5 (0.9-2.5)

Over 35 years 138 97 70.3 41 29.7 0.3 1.4 (0.8-2.3)

BMI categories 422 304 118

Underweight 28 17 60.7 11 39.3 0.2 1.7 (0.8-3.8)

Ideal weight 276 200 72.5 76 27.5 1 (Ref)

Overweight 70 46 65.7 24 34.3 0.3 1.4 (0.8-2.4)

Obese/very obese 48 41 85.4 7 14.6 0.06 0.5 (0.2-1.0)
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Table 4-60 Ul between three and six months postpartum by age group and BMI category

Total Continent Urinary
incontinence P-value

Unadjusted odds 
ratio

(95% Cl)

n n % n %

Age 535 433 80.9 102 19.1

18-24 years 37 27 73.0 10 27.0 0.2 1.7 (0.7-4.1)

25-29 years 125 103 82.4 22 17.6 1 (Ref)

30-34 years 234 193 82.5 41 17.5 1.0 1.0 (0.6-1.8)

Over 35 years 139 110 79.1 29 20.9 0.5 1.2 (0.7-2.3)

BMI categories 424 350 82.5 74 17.5

Underweight 28 21 75.0 3 25.0 0.1 2.1 (0.8-5.2)

Ideal weight 278 240 86.3 38 13.7 1 (Ref)

Overweight 70 52 74.3 18 25.7 0.02 2.2 (1.2-4.1)

Obese/very obese 48 37 77.1 11 22.9 0.1 1.9 (0.9-4.0)
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4.7.11 Multivariable analyses assessing risk factors for urinary 
incontinence in the first three and between three and six months 
postpartum
To obtain a more precise estimate of the associations with urinary incontinence up to six 

months postpartum, two multivariable logistic regression models were developed; the 

first with urinary incontinence in the first three months as the outcome variable and the 

second with urinary incontinence between three and six months postpartum as the 

outcome variable.

Because of the small numbers of women who had urinary incontinence during both time 

periods (one in the first three months and two between three and six months), the 

variable for infant birth weight was re-coded as a dichotomous variable, <4kg and ^4kg, 

with <4kg set as the reference category. The variable for caesarean section performed in 

the second stage of labour was combined with the variable for caesarean section in the 

first stage of labour, again because of the small numbers of women with uhnary 

incontinence in the former category (three in the first three months, and two between 

three and six months postpartum).

4.7.11.1 Age

After adjusting for covariates, women aged 30-34 years had significantly raised odds of 

reporting urinary incontinence in the first three months postpartum (Adjusted OR 1.9, 

95% Cl 1.0-3.5, p=0.04), but not between three and six months postpartum (Adjusted 

OR 1.3, 95% Cl 0.7-2.7, p=0.4) compared with women aged 25-29 years (Tables 4-61 

and 4-62).

4.7.11.2 BMI

Maternal BMI was a risk factor for urinary incontinence between three and six months 

postpartum but not in the first three months postpartum (Tables 4-61 and 4-62). Women 

who were obese/very obese (BMI>30kg/m^) had significantly raided odds of reporting 

urinary incontinence compared with women of ideal weight (Adjusted OR 2.7, 95% Cl 

1.2-6.2, p=0.02) as had women who were underweight (BMI <15.5kg/m^) (Adjusted OR 

2.7 95% Cl 1.0-7.3, p=0.05). Women who were overweight (BMI 25-29.99kg/m^) also 

appeared to be more likely to develop urinary incontinence but the association was not 

statistically significant (Adjusted OR 2.0, 95% Cl 1.0-4.2, p=0.06).

4.7.11.3 Urinary incontinence during pregnancy

Women with urinary incontinence during pregnancy had significantly raised odds of 

reporting urinary incontinence in the first three months (Adjusted OR 2.8, 95% Cl 1.4-5.6,
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p=0.003) and between three and six months postpartum (Adjusted OR 2.9 95% Cl 1.5- 

5.8, p=0.002).

4.7.11.4 Infant birth weight

Having a baby weighing >4kg was not associated with urinary incontinence compared 

with having a baby weighing <4kg.

4.7.11.5 Mode of birth

The reference category for urinary incontinence by mode of birth was set for those who 

birthed spontaneously without epidural anaesthesia. Compared with these, women who 

had an operative vaginal birth, aided with either vacuum/kiwi (Adjusted OR 2.1, 95% Cl 

1.0-4.3, p=0.05), or forceps/combined instrumental (Adjusted OR 2.8, 95% Cl 1.1-6.8, 

p=0.03), had raised odds of reporting urinary incontinence in the first three months, but 

not between three and six months, postpartum (Tables 4-61 and 4-62).

Women who had a caesarean birth, performed after the onset of labour, were 

significantly less likely to report urinary incontinence in the first three months postpartum 

(Adjusted OR 0.3, 95% Cl 0.1-0.9, p=0.03) (Table 4-61), but the association was not 

statistically significant between three and six months postpartum (Table 4-62).

Women who birthed by caesarean section (either before or during labour) had a non

significant lower odds of reporting unnary incontinence up to six months postpartum 

compared with women who birthed spontaneously without epidural anaesthesia.

Birthing spontaneously with epidural anaesthesia did not increase the odds of reporting 

urinary incontinence compared with women birthing spontaneously without epidural 

anaesthesia.

The variables in the models, and S, SE, Wald, df, significance, Exponential (B) (adjusted 

OR) and 95% CIs, are shown in appendices 39 and 40.
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Table 4-61 Multivariable analyses assessing risk factors for urinary incontinence in the first three 
months postpartum________________________________________________________________________

Total Continent Urinary
incontinence P-value

Adjusted 
odds ratio 
(95% Cl)

n n % n %

Age 533

18-24 years 36 28 77.8 8 22.2 0.5 0.7 (0.2-2.0)

25-29 years 126 96 76.2 30 23.8 1 (ReO

30-34 years 233 158 67.8 75 32.2 0.04 1.9 (1.0-3.5)

Over 35 years 138 97 70.3 41 29.7 0.2 1.6 (0.8-3.3)

BMI categories 422

Underweight 28 17 60.7 11 39.3 0.1 2.1 (0.9-5.4)

Ideal weight 276 200 72.5 76 27.5 1 (Ref)

Overweight 70 46 65.7 24 34.3 0.1 1.7j(0.9-3.31

Obese/very obese 48 41 85.4 7 14.6 0.1 0.4 (0.2-1.2)

Urinary incontinence in 
pregnancy 530

No 457 334 73.1 123 26.9 1 (Ref)

Yes 73 42 57.5 31 42.5 0.003 2.8 (1.4-5.6)

Infant birth weight 505

<4l<g 438 307 70.1 131 29.9 1 (Ref)

>4kg 67 52 77.6 15 22.4 0.2 0.6 (0.3-1.3)

Spontaneous vaginal birth 179

Without epidural anaesthesia 79 61 77.2 18 22.8 1 (Ref)

With epidural anaesthesia 100 65 65.0 35 35.0 0.4 1.4(0.6-30)

Operative vaginal birth 195

Vacuum/kiwi 127 74 58.3 53 41.7 0.05 2.1 (1.0-4.3)

Forceps/combined
instrumental 66 39 59.1 27 40.9 0.03 2.8 (1.1-6.8)

Caesarean section 161

No labour 69 60 87.0% 9 13.0% 0.06 0.4 (0.1-1.0)

In labour 92 80 87.0% 12 13.0% 0.03 0.3 (0.1-0.9)
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Table 4-62 Multivariable analyses assessing risk factors for urinary incontinence between three and 
six months postpartum______________________________________________________________________

Between three and six 
months Total Continent Urinary

incontinence P-value
Adjusted 

odds ratio 
(95% Cll

n n % n %

Age 535

18-24 years 37 27 73.0 10 27.0 0.9 1.1 (0.4-3.4)

25-29 years 125 103 82.4 22 17.6 1 (Ref)

30-34 years 234 193 82.5 41 17.5 0.4 13(0.7-2.7)

Over 35 years 139 110 79.1 29 20.9 0.4 1.4 (0.6-3.1)

BMI categories 424

Underweight 28 21 75.0 7 25.0 0.05 2.7 (1.0-7.3)

Ideal weight 278 240 86.3 38 13.7 1 (Ref)

Overweight 70 52 74.3 18 25.7 0.06 2.0 (1.0-4.2)

Obese/very obese 48 37 77.1 11 22.9 0.02 2.7 (1.2-6.2)

Urinary incontinence in 
pregnancy 533

No 460 386 83.9 74 16.1 1 (Ref)

Yes 73 45 61.6 28 38.4 0.002 2.9 (1.5-5.8)

Infant birth weight 506

<4kg 439 351 80.0 88 20.0 1 (Ref)

>4kg 67 57 85.1 10 19.4 0.2 0.5 (0.2-1.3)

Spontaneous vaginal birth 180

Without epidural anaesthesia 79 67 84.8 12 15.2 1 (Ref)

With epidural anaesthesia 101 81 80.2 20 19.8 0.9 1.0 (0.4-2.4)

Operative vaginal birth_________ 194

Vacuum/I<iwi 128 98 76.6 30 23.4 0.2 1.7 (0.7-4.0)

Forceps/combined
instrumental 66 51 77.3 15 22.7 0.6 1.3 (0.5-3.7)

Caesarean section 161

No labour 70 60 85.7 10 14.3 0.1 0.4 (0.1-1.3)

In labour 91 76 83.5 15 16.5 0.3 0.6 (0.2-1.6)
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4.7.12 Summary to part two
Analyses of data in part two focused on presenting the prevalence, incidence, frequency 

and severity of urinary leakage and urinary incontinence during pregnancy and up to six 

months postpartum. Inferential statistical analyses focused on assessing factors 

associated with de novo urinary incontinence postpartum, i.e. incontinence in women 

who did not report urinary incontinence before pregnancy.

The risk factors for reporting urinary incontinence in the first three months postpartum 

are;

(i) Being aged 30-34 years (Adjusted OR 1.9, 95% Cl 1.0-3.5, p=0.04) (Table 

4-61)

Women aged 30-34 years are almost twice as likely to report urinary incontinence 

compared with women who are aged 25-29 years.

(ii) Reporting urinary incontinence during pregnancy (Adjusted OR 2.8, 95% 

Cl 1.4-5.6, p=0.003) (Table 4-61)

Women reporting urinary incontinence in pregnancy are almost three times more likely to 

report urinary incontinence compared with women who were continent in pregnancy.

(iii) Having an operative vaginal birth, either with the aid of vacuum/kiwi 

(Adjusted OR 2.1, 95% Cl 1.0-4.3, p=0.05) or forceps/combined instruments 

(Adjusted OR 2.8, 95% Cl 1.1-6.8, p=0.03) (Table 4-61)

Women who have an operative vaginal birth aided with vacuum/kiwi are twice as likely to 

report urinary incontinence compared with women birthing spontaneously without 

epidural anaesthesia.

Women who have an operative vaginal birth aided with forceps/combined instruments 

are almost three times more likely to report urinary incontinence compared with women 

birthing spontaneously without epidural anaesthesia.

The beneficial factors for reducing the reporting of urinary incontinence are;

(i) Having a caesarean birth performed after labour started (Adjusted OR 

0.3, 95% Cl 0.1-0.9, p=0.03) (Tables 4-61)

Women who have a caesarean section performed in labour are less likely to report 

urinary incontinence compared with women birthing spontaneously without epidural 

anaesthesia.
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The risk factors for reporting urinary incontinence between three and six months 

postpartum are;

(i) Being underweight (BMI <18.5kg/m^) (Adjusted OR 2.7, 95% Cl 1.0-7.3, 

p=0.05) or being obese/very obese (BIVII >30kg/m^) (Adjusted OR 2.7, 95% Cl 

1.2-6.2, p=0.02) before pregnancy (Table 4-62)

Women who are underweight and women who are obese/very obese before pregnancy 

are almost three times more likely to report urinary incontinence compared with women 

who are ideal weight.

(ii) Having urinary incontinence during pregnancy (Adjusted OR 2.9, 95% Cl 

1.5-5.8, p=0.002) (Table 4-62)

Women reporting urinary incontinence during pregnancy are almost three times more 

likely to report urinary incontinence compared with women who are continent during 

pregnancy.

No beneficial factors were found for reducing the reporting of urinary incontinence.

The analysis identified the need for further investigation of the following factors in a 

larger sample;

(i) Urinary incontinence in women who birth spontaneously and do not have 

urinary catheterisation during labour (Tables 4-55 and 4-56)

(ii) Associations between urinary incontinence up to six months postpartum in 

women who birth spontaneously with, versus without, epidural anaesthesia and 

with, versus without, urinary catheterisation (Table 4-55 and 4-56).

(iii) Association between new onset uhnary incontinence postpartum and mode of 

birth in women who reported no urinary leakage before oa" during pregnancy.

The next chapter, the discussion chapter, provides an exploration as to how and why 

these findings might have occurred. These findings are combined with the findings 

obtained from the meta-analysis presented in chapter three. In addition, the U! strand 

findings are compared with findings from one methodologically similar study.

Both of these comparisons give the reader an overall view of how the MAMMI study Ul 

strand compares with other studies on Ul in primiparous women from across the world.
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5. Discussion of findings from the Ui strand within the context of 
the systematic review and meta-analysis
5.1 Introduction
The MAMMI study UI strand aimed to identify the existence, extent and prevalence of UI 

in 1600 primiparous women antenatally and at three and six months postpartum. As the 

MAMMI study is ongoing, this chapter presents a discussion, organised according to the 

study’s objectives, of the data analysed for the antenatal cohort (n=860) and the cohort 

of 582 women for whom data at all three time points were available as of 30'^ September 

2013,

The key preliminary findings from the MAMMI study UI strand are provided, together with 

an exploration as to how or why these findings may have occurred. Findings, although 

preliminary, are used to update the relevant aspects of the systematic review and meta

analysis presented in chapter three, which drew together the prevalence of UI (and SUI, 

UUI) from observational studies published up to July 2013. The findings are also pooled 

separately with, and discussed alongside, those from the maternal health study in 

Australia, upon which the MAMMI study and data collection tool are modelled. As both 

studies are methodologically similar, pooling and comparison of findings presents a 

novel opportunity to explore heterogeneity further.

A synopsis of the prevalence rates obtained by using this thesis’s definitions for urinary 

leakage, ‘any leakage of urine' and urinary incontinence, ‘leakage o f urine at least once 

per month’ illustrates the need for clarity in defining the term.

Key findings on the prevalence of urinary leakage and incontinence before pregnancy, 

which were not part of the systematic review, are discussed separately at the start of this 

section.

5.2 Objective (I): To identify the existence, extent and prevalence of UI 
up to 6 months postpartum for women having their first baby.
In order to obtain baseline information, women were asked to report on symptoms of 

urinary leakage before their pregnancy. These data enabled the identification of women 

with and without pre-pregnancy symptoms, allowing data from the latter to be analysed 

separately to identify the labour and birth factors associated with raised odds of reporting 

de novo urinary incontinence i.e., urinary incontinence that was not present pre

pregnancy.
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5.2.1 The existence, extent and prevalence of urinary leakage and urinary 
incontinence before pregnancy
One-third of the 860 women who completed the antenatal survey (34.8%, n=299), 

reported urinary leakage before pregnancy. Of those 299 women with symptoms, one- 

fifth (20.7%, n=62) reported urinary incontinence and 79.3% (n=237) reported leakage 

less than once per month, 7.2% and 27.6% of the full sample, respectively. Symptoms of 

mixed (36.2%, n=108) and urge (25.9%, n=107), were reported more frequently that 

symptoms of stress leakage (n=27.9%, n=83). Mixed accounted for 59.6% (n=37), stress 

for 22,5% (n=14) and urge for 17.7% (n=11) of the cases of incontinence, 4.3%, 1.6% 

and 1.3% of the full sample (Tables 4-15 and 4-16).

Despite the large number of studies conducted on uhnary incontinence in women, 

differences in the sample, definition, threshold of diagnosis, measurement tool, and 

study methodology conthbute to the wide range of rates reported and make 

interpretation and comparison difficult (Hunskaar et al. 2000). However, the MAMMI 

findings can be compared with studies that have reported the prevalence and distribution 

by age and type of incontinence. Findings from the MAMMI study differ in two main ways 

from those reported in the international literature; (i) when the most liberal definition, ‘any 

leakage o f urine’, is used to define symptoms, the overall prevalence appears marginally 

higher than rates reported in many other studies, and when the more restrictive 

definition, ‘leakage of urine at least once per month’, is used, the overall prevalence is 

lower; and (ii) mixed leakage, and mixed incontinence, was the most frequently reported 

type in this study, whereas urge and stress incontinence were reported more frequently 

in other studies (Glazener et al. 2006, Borello-France et al. 2006, Brown et al. 2010, 

Hansen et al. 2012, Liang et al. 2012).

5.2.2 Prevalence of female urinary incontinence unrelated to pregnancy
The overall prevalence of urinary incontinence, defined as any loss of urine, in a large 

Norwegian community-based epidemiological study (n=27,936), the EPINCONT1 study, 

was 25% (Hannestad et al. 2000). A follow-up study conducted between 2006-2008, 11 

years after the initial study, EPINC0NT2, reported an increase in prevalence to 29.0% 

but noted the overall increase in age, BMI and parity of participants during the 

intervening years (Ebbesen et al. 2013). Compared with these findings, prevalence of 

urinary leakage in the MAMMI study is higher for all age groups (Table 5-1). The rate of 

34.1% in 30-34 years old women is higher also than the pre-pregnancy rate of 26.2% 

reported in the MoBA study (Wesnes et al. 2007).
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Table 5-1 Prevalence of urinary incontinence from a four-country survey
Age

group
France Germany Spain UK All

EPINC0NT2
study

MAMMI

18-24
27%

(n=47)
25%

(n=21)
6%

(n=33)
15%

(n=46)
15%

(n=147)
11.3% 

(n=116)
33.3%
(n=27)

25-29 31%
(n=142)

27%
(n=118)

15%
(n=86)

24%
(n=69)

24%
(n=415)

20%
(n=173)

31.7%
(n=65)

30-34 31%
(n=142)

31%
(n=105)

17%
(n=148)

25%
(n=126)

25%
(n=521)

24.5%
(n=299)

34.1%
(n=121)

35-39 37%
(n=183)

31%
(n=138)

21%
(n=187)

29%
(n=104)

29%
(n=612)

29.3%
(n=528)

38.1%
(n=72)

40-44
44%

(n=184)
42%

(n=182)
23%

(n=128)
42%

(n=116)
36%

(n=610)
30,5%

(n=633)
50.0%
(n=14)

Source: Hunskaar et al. 2004
Ebbesen et al. 

2013
Table 4-17

However, the MAMMI findings are more similar to some of the findings from a four- 

country survey, particularly those found in women aged 25 years and over in France, 

and those in women aged 30 years and over in Germany (Hunskaar et al. 2004) (Table 

5-1). One large Australian survey (n=14,761) estimated prevalence, ascertained by 

combining affirmative responses from 'rarely, sometimes, often’ categories, as 12.8% in 

women aged 18-23 years and 36.1% in women aged 40-50 years (Chiarelli et al. 1999). 

The prevalence for those aged 18-24 years in the MAMMI study is considerably higher 

(33.3%), and higher also than rates found in any of the other countries (Table 5-1). Rates 

for women aged 25 years and over in the MAMMI study, though marginally higher, are 

more similar to those found in France than in any of the other counthes. Overall, when 

incontinence is defined as any leakage of urine, the rate in the MAMMI study is higher. It 

is also considerably higher than the rates found in two cohorts of women recruited at the 

site hospital before 1996 (Marshall et al. 1996) and before 1998 (Marshall et al. 1998) 

which were 11.0% and 5.0%, respectively. The latter rate of 5.0% was ascertained from 

women’s ‘Yes/No’ responses to the question 'D id you have any leaking o f urine before 

this pregnancy’. When the definition of ‘leaking urine once per month or more frequently’ 

is applied, prevalence of 7.2% in the MAMMI study is considerably lower than 

prevalence reported by Hunskaar et al. (2004) (prevalence ranged from 15% to 36% 

across the four age groups) (Table 5-1) and Ebbesen et al. (2013) (29.0%) but mid-way 

between the prevalence reported by Marshall et al. in 1996 (11.0%) and 1998 (5.0%).

Presenting two prevalence rates from the MAMMI study data illustrates the degree of 

variation that can be obtained even within one study, and illustrates the need for clarity 

when defining incontinence in published papers. Authors of one review of female 

incontinence prevalence in Europe reported rates ranging from 14.1% to 68.8% from 17 

studies and, as a result, found it impossible to draw any definite conclusions (Cerruto et 

al. 2013).
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In the nnethodologically similar study by Brown et at. (2010), reported prevalence of pre

pregnancy incontinence (defined as leaking urine at least once per month or more 

frequently) was 10.8% in their cohort of 1507 nulliparous women, and the prevalence of 

any pre-pregnancy urinary leakage was 41.1% (n=619), higher than the prevalence 

found in the MAMMI study or reported by Hunskaar et al. (2004) and Ebbesen et al. 

2013. Their pregnancy and postpartum findings are discussed in detail separately in this 

thesis because the definition, data collection tool, and timing of data collection are similar 

in both studies. Although the MAMMI study rates are higher when the liberal definition of 

incontinence is used, data are preliminary and, as some of the age categories have 

small numbers, it is quite possible that prevalence may change as the sample size 

increases.

In the systematic review reported in chapter three, one way of stratifying the included 

studies was by their use of the International Continence Society’s (ICS) (2002) definition 

of urinary incontinence. Five papers did not state the definition of incontinence used in 

their study, nor was any reference made to a source that could be checked. Six papers 

used definitions that differed, albeit in a minor way, from the ICS’s definition, and the 

term ‘similar’ was coined to denote these studies, and the others that did not reference 

having complied with the ICS’s definition but gave sufficient detail on the questions used 

to allow us to define their operational definition as ‘similar’ (Appendix 34). The plethora of 

definitions used alone makes meaningful comparison of research work difficult to 

achieve.

5.2.3 Type of urinary incontinence
Findings from the MAMMI study differ from those of other studies in that mixed urinary 

leakage and incontinence was reported more frequently than stress incontinence. 

Surveys of proportions of type of urinary incontinence by age suggest that mixed 

incontinence predominates in older women, while stress incontinence predominates in 

young and middle-aged women (Hannestad et al. 2000, Hunskaar et al. 2000, Hunskaar 

et al. 2004, Ebbesen et al. 2013). Hunskaar et a/.’s consultation on the epidemiology of 

urinary incontinence, on behalf of the ICS (2000), described increasing mixed and 

decreasing stress incontinence over the woman’s age span, with mixed incontinence 

predominating in women aged 60 years and over. Hunskaar et al. (2004) and Ebbesen 

et al. (2013) classified type of incontinence (Table 5-2). The MAMMI study findings are 

challenging to interpret in relation to the general trend, as mixed was more frequently 

reported than stress leakage before, during, and after pregnancy in this cohort of 

women, all under the age of 45 years, and necessitates a discussion on the classification 

of incontinence.
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Type France Germany Spain UK All
EPINC0NT2

study
MAMMI
study

18-44 years
n=698 n=564 n=582 n=461 n=2305 Presented by 

age category.
Stress 

incontinence 
nnore 

frequently 
reported than 

mixed in 
categories up 
to age 60-64 

years

All ages

Stress
29% 47% 41% 44% 39% 27.9%

Urge
31% 14% 21% 18% 22% 25.9%

M ixed
26% 27% 17% 25% 24% 36.2%

Other
15% 12% 21% 13% 15%

Source: H u n skaar e t al. 2 0 0 4
Ebbesen et al. 

2013 Table 4-16

5.2.4 The basis and categorisation of urinary leakage
Urinary continence requires correct functioning of many complex central and peripheral 

sensory and motor neural pathways, coordinated centrally by the cephalic control 

centres, and peripherally by the spinal cord nuclei (Peschers & DeLancey 2008).

Leakage of urine is the consequence of disruption to the normal processes, resulting

from one or some pathological processes. Stress urinary incontinence occurs 

simultaneously with exertion and increased intra abdominal pressure, and is thought to 

be the consequence of impaired urethral support causing urethral hypermobility and/or 

urethral sphincter deficiency (Abrams et at. 2002). In one urodynamic study, urethral 

function measures were found to be associated with stress incontinence more so than 

urethral support in women with stress urinary incontinence compared to those without it 

(DeLancey et al. 2008, Morgan et al. 2009). The underlying assumption is that

inadequate closure of the urethra under stress leads to involuntary leakage of urine.

Urge incontinence, leakage preceded or accompanied by a feeling of urgency, is thought 

to occur as a consequence of over activity of the detrusor muscle, the muscle lining the 

bladder, bladder neck and urethra, resulting in a general state of bladder overactivity, an 

urgent need to void urine and involuntary leakage of urine as a result of the urgency 

(Peschers & DeLancey 2008). Having symptoms of both types is termed mixed 

incontinence.

Categorisation of type of incontinence in this way lends credence to the theory that each 

type is a consequence of a separate pathophysiological cause, and the differing 

aetiology and diagnoses are viewed as important given presumed differences in 

treatment pathways (Milsom et al. 2009, Newman et al. 2013). Women who have 

genuine over active bladder (OAB), a term synonymous with urge incontinence and 

detrusor muscle overactivity, are likely to experience relatively constant symptoms as the
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condition is constant. Women engaging in physical activity, albeit infrequently, are more 

likely to report leakage of urine associated with the activity (Nygaard et at. 2005), which 

is more likely to occur in younger, more active women.

Over one-third of women in the MAMMI study (34.8%, n=299) reported urinary leakage 

before pregnancy, one-third of whom (36.3%, n=108) reported symptoms of mixed 

incontinence. Of the 299 women who reported urinary leakage, one-fifth (20.7%, n=62) 

reported leaking urine at least once per month and three quarters (79.3%, n=237) 

reported urinary leakage less than once per month, relatively infrequently. The number of 

women reporting infrequent, yet mixed, symptoms does not fit easily with these theories 

underpinning the aetiology of stress and urge incontinence. Another perspective, 

hypothesised by Corcos & Mattiasson (2007), is that women with urinary incontinence 

have an underlying deficiency in the contractibility of the urethral and/or pelvic 

musculature leading to conditions where smooth muscle relaxes. In these women, the 

urethral musculature has a tendency to open more than in women without incontinence 

and this, in the presence of inadequate contraction of the pelvic floor musculature, leads 

to urinary incontinence. Thus, women may have urinary leakage that does not ‘fit’ with 

the traditionally accepted cause of either stress or urge incontinence and may report 

mixed symptoms. This theory could, in part, explain why more young women in the 

MAMMI study reported symptoms of mixed, rather than of stress urinary incontinence, 

but does not explain the higher prevalence in comparison to that found in other 

countries. Ascertaining type of incontinence through surveys can lead to considerable 

variation in findings. For example, when the sensitivity and specificity of survey findings 

from 236 women with urinary incontinence were validated against final diagnosis by 

urodynamic testing (which is also subject to false positives and negatives), the 

prevalence of stress and urge increased and mixed decreased, leading the authors to 

conclude that genuine mixed incontinence may be over reported in epidemiological 

studies (Sandvik et al. 1995). Kirschner-Hermanns et al. (1998), Brubaker et at. (2011) 

and the National Institute for Clinical Excellence (NICE) (2013) all reported poor 

correlation between epidemiological survey questions and urodynamic testing in varying 

populations. NICE considers the compartmentalisation of incontinence as limiting, while 

Brubaker et al. (2011) regard the definition of mixed incontinence as futile, both for 

research purposes and for clinical therapy, as the majority of women may have multiple 

symptoms.

Regardless of the type of incontinence reported, one-third of the nulliparous women in 

the MAMMI study reported having some degree of urinary leakage before pregnancy. 

Knowing this, alone, is important because even women who have urinary leakage less
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than once per month before pregnancy are more likely to have urinary incontinence in 

pregnancy and postpartum than women who have no history of urinary leakage.

5.3 Factors associated with urinary incontinence before pregnancy
Univariate and multivariable analyses were used to investigate associations between a 

range of factors and urinary incontinence before pregnancy. Factors significantly 

associated with urinary incontinence before pregnancy were:

• Having a BMI >30kg/m^, i.e. being obese or very obese, before 

pregnancy (Adjusted OR 4.2, 95% Cl 1.9-9.4, p=<0.05) (Table 4-29)

This finding is consistent with those reported by Brown et at. (2010), Wesnes et al. 

(2010) and in reviews on female incontinence (Mishra et al. 2008). The association 

between obesity and urinary incontinence is reported in the literature on the 

epidemiology of female urinary incontinence (Hunskaar et al. 2000) and is viewed as a 

risk factor warranting weight reduction intervention (Hunskaar 2008, Wesnes & Lose

2013). The underlining pathophysiology between weight and incontinence remains 

poorly understood. Factors which remain unclear are the exact threshold for developing 

incontinence, the duration of being overweight and whether BMI generates a better 

estimate than, for example, waist circumference or some other measurement (Wesnes

2014). In the MAMMI study, the variables for the BMI categories obese (30-34.99kg/m^) 

and very obese (>35kg/m^) were combined because of the small numbers (n=9) in the 

latter category. These do, however, warrant assessment for associations as separate 

variables, in cohorts where the sample size is sufficient to support valid statistical 

analysis.

• Having had childhood enuresis (Adjusted OR 2.9, 95% Cl 1.5-5.6, p=0.001)

(Table 4-30)

Again, this association has been reported in several studies (Kuh et al. 1999, Gurbuz et 

al. 2005, Bower et al. 2006, Fitzgerald et al. 2006, D'Ancona et al. 2012, Akashi & 

Tomita 2014).

The term nocturnal enuresis in children is reserved for incontinence that occurs at night 

and can be primary, i.e. the child has never been dry at night for a period of six months, 

or secondary, occurring after a continent period of more than six months, in origin 

(Neveus et al. 2007). Day time incontinence in children may occur for a variety of 

reasons, including detrusor muscle overactivity, dysfunctional voiding or problems with 

the structure of the urinary tract (Milsom et al. 2009, Publication & Communications 

Committee 2013). Individuals with urge or mixed incontinence in adult life are more likely
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to have had a history of childhood enuresis than individuals with stress incontinence, 

although the exact processes underpinning this association remain unclear (D'Ancona et 

al. 2012). Children with incontinence can present with a vahety of symptoms, including 

UTIs, and bladder dysfunction may lead to UTIs and vice versa. Because of this possible 

biological link, the variables for enuresis, UTIs as a child and history of kidney problems 

as a child, may be related and a larger sample size is required to assess the individual 

variation attributable to each variable, collinearity between these variables, and the 

appropriateness of analysing these variables in a multivariable model.

5.4 Factors not associated with urinary incontinence before 
pregnancy
The following variables were assessed in univariate analysis and were found to be non

significant;

• Age

Before conducting the multivariable analyses, age as a risk factor for urinary 

incontinence before pregnancy was investigated in four ways; (i) with the reference 

category set for women aged 25-29 years (i.e., potentially the least likely group to have 

incontinence); (ii) with the reference category set for women aged 30-34 years (i.e., the 

age-group from which the majority of first-time mothers in Ireland are drawn); (iii) with 

women aged 35-39 years and women >40 years assessed separately and (iv) with all 

women aged S35 years assessed as one age category (Tables 4-17 to 4-20). There was 

no association with age and urinary incontinence before pregnancy irrespective of the 

reference category used in the analysis (Tables 4-21 and 4-22).

• Anxiety, low mood

Anxiety and low mood were tested as they are regarded as clinically important outcomes 

in relation to incontinence in women (NICE 2013). Depression and anxiety have been 

described as being co-morbid conditions associated with one or a variety of lower urinary 

tract symptoms (LUTS) (Coyne et al. 2009) and incontinence (Felde et al. 2012) in the 

general population. The study by Coyne et al. included both women and men and that by 

Felde et al. was conducted with women aged 40-44 years. Even with a larger sample, it 

may be impossible to identify cause and effect in that, a woman may have low mood as 

a result of having urinary incontinence and its impact on her quality of life, or low mood 

or depression may co-exist with age and/or an increased BMI. When reassessed with a 

larger sample, the contribution that each variable makes to the variation will require 

adjustment through multivariable analysis.
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• Anxiety

Experiencing intense anxiety, suffixed with the phrase 'such as panic attacl<s\ was not 

associated with urinary incontinence in the multivariable analyses (Table 4-30), although 

a significant association was found in the univariate analysis (Table 4-27). Again, a 

larger sample is required to investigate the association accurately and tease out possible 

interactions, and co-existence with, fear of partner and low mood.

• Low mood

Feeling depressed, sad or having low mood lasting two weeks or more was significantly 

associated with urinary incontinence in the univariate analysis but not in the multivariable 

analyses (Tables 4-27 and 4-30).

• Ethnicity

In the univariate analysis, women from European countries other than Ireland were 

significantly less likely to have urinary leakage before pregnancy than Irish women 

(Table 4-25). There were insufficient cases of urinary incontinence to test associations 

and it was not entered into the multivariable model. On reflection, this outcome, as 

constructed for this analysis, may have limited value. It may be more appropriate not to 

classify women as European and Irish, but to sub-group them as Caucasian, Asian or 

African, as the literature shows that the prevalence of incontinence, sometimes reported 

by type, is significantly lower in black women compared to white or Asian women 

(Hunskaar et al. 2000, Thom et al. 2006, Dooley et al. 2008, Bo et al. 2012).

5.5 Factors not tested for association with urinary incontinence 
before pregnancy in multivariable analysis

• Urinary tract infections (UTIs) as a child, UTIs as an adult or combined

UTIs as a child, defined for this variable as ‘up to the age o f 17 years’, can lead to, or 

result from, other functional bladder or renal conditions. While the variable was 

significantly associated with urinary incontinence before pregnancy in univariate analysis 

(Table 4-27), the lack of differentiation, and possible biological links, between it and 

childhood enuresis makes accurate interpretation difficult. Additionally, there were only 

four cases of incontinence for the ‘UTIs as a child ’ variable, and the expected cell count 

was <5 for more than 25% of cells, thus the assumptions necessary for conducting 

reliable chi-square test logistic regression test were violated. As with the variable for 

childhood enuresis, a larger sample is required to assess the independence of the 

variable ‘UTIs as a child ’, and its association with urinary incontinence before pregnancy. 

The variables ‘UTIs as an adult’ and the combined variable ‘UTIs as a child or adult’
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were not associated with incontinence in the univariate analysis and were not entered 

into the final nnultivariable model.

• History of kidney problems as a child, as an adult, or combined

The variables for 'history o f kidney problems as a child’, 'history o f kidney problems as 

an adult’, or the combined variable, were not entered into the final model but it is 

possible, given their biological link with childhood enuresis and/or UTIs as a child or 

adult, that some degree of collinearity would exist and be evident by seeing an increase 

of more than 10% in the standard error (SE) (Peat & Barton 2005). Evidence of such 

collinearity would necessitate the removal of one or other of the variables from the 

model, with the decision being based on which variable can be measured with the most 

accuracy.

• Constipation

Having a history of constipation, suffixed with the phrase 'opening your bowels only twice 

a week or less or pushing or straining to open your bowels every fourth time you go’, was 

not associated with urinary incontinence and was not tested in the multivariable analysis 

although a significant association was found in one study that included 1073 women 

aged >40 years (Coyne et al. 2011). In Coyne et a/.’s 2008 internet-based survey, 

prevalence of urge urinary incontinence or having uhnary urgency sometimes or more 

often together with chronic constipation in women was 41.2% and 26.3% respectively 

(Coyne et al. 2011).

• Fear of partner

This variable was considered appropriate for assessment because a previous study 

found that women who reported being afraid of an intimate partner in early pregnancy 

were at increased risk of also reporting urinary incontinence (Brown et al. 2008). Of the 

11 women who reported being afraid of their partner in the 12 months before pregnancy 

in these preliminary data for MAMMI, one reported urinary incontinence, therefore 

meaningful analysis could not be conducted but the vanable will be reassessed when the 

study is complete.

The next section explores urinary incontinence in pregnancy and these data are 

discussed alongside findings obtained from the meta-analysis presented in chapter 

three.
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5.6 Urinary incontinence in pregnancy and up to six months 
postpartum
In pregnancy, prevalence of urinary leakage in the MAMMI cohort of 860 women was 

38.7% (n=330). In women without pre-pregnancy leakage, prevalence was 21.7% 

(n=120) (Table 4-15). When urinary incontinence was investigated, prevalence for the 

entire cohort was 17.7% (n=151) (Table 4-15) and when women with pre-pregnancy 

urinary incontinence (n=62) were excluded, prevalence in the remaining cohort of 796 

women was 13.8% (n=109) (Table 4-31). Data from these cohorts were compared with 

the pregnancy data from the systematic review of studies that were conducted in OECD 

countries and included or excluded women with pre-pregnancy urinary incontinence.

The postpartum data used for comparison were from the 538 women in the MAMMI 

cohort without pre-pregnancy urinary incontinence and for whom data at all three time 

points were available (Tables 4-46 and 4-47). In the first three months postpartum, the 

prevalence of urinary leakage was 56.1% (n=299) and prevalence of urinary 

incontinence was 28.9% (n=154) (Table 4-48). Between three and six months 

postpartum, prevalence of leakage was 41.1% (n=222) (Table 4-47) and prevalence of 

incontinence was 19.0% (n=102) (Table 4-48).

The pregnancy data were compared with the systematic review data for the second 

trimester of pregnancy time point because 91.2% (n=752) of women in the MAMMI study 

completed survey one before the 28'^ week of their pregnancy, and the prevalence for 

this cohort was similar to the total cohort (n=860) (Tables 5-3).

Table 5-3 Comparison of urinary leakage in all women and in women who completed survey one 
before the 28'  ̂week of pregnancy_________________________________________________________

Frequency of urinary leakage before 

pregnancy

Frequency of urinary leakage in 

pregnancy

All women 
n=860

Completed survey 1 
before 28"' week of 

pregnancy 
n=752

All women 
n=860

Completed survey 1 
before 28'*' week of 

pregnancy 
n=752

Continent 559 (65.2%) 491 (65.4%) 523 (61.3%) 477 (62.9%)

Leakage of urine 
less than once per 
month

237 (27.6%) 203 (27.0%) 179 (21.0%) 145 (19.4%)

Leakage of urine at 
least once per 
month

44(5.1%) 39 (5.2%) 93 (10.9%) 76 (10.2%)

Leakage of urine 
one or more times 
per week

14(1.6%) 14 (1.9%) 44 (5.2%) 35 (4.7%)

Leakage of urine 
every day 4 (0.5%) 4 (0.5%) 14(1.6%) 13 (1.7%)

Missing 2 7 1 6
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This MAMIVII study dataset includes 15 women with twin pregnancies. Their data were  

compared with data from all women and showed that the proportions of women who 

were continent and leaked urine less than once per month in pregnancy were similar to 

proportions in the total cohort (Table 5-4).

Table 5-4 Frequency of urinary leakage in all women and women with twin pregnancies
All women % Women with twin pregnancy

Continent 523 61 .3% 9 60 .0%

Leakage of urine less than 
once per month 179 21 .0% 3 20 .0%

Leakage of urine at least 
once per month 93 10 .9% 1 6 .7%

Leakage of urine one or 
more times per week 44 5 .2% 2 13 .3%

Leakage of urine every day 14 1 .6% 0 0

Total 858 100% 15 100%
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5.7 Comparative overview
Data were compared with the systematic review data in two ways; firstly, prevalence of 

urinary leakage was compared, and secondly, prevalence of urinary incontinence was 

compared (Table 5-5 and table 5-6).

Table 5-5 Prevalence of urinary incontinence in pregnancy from systematic review and MAMMI study 
data

Meta-analysis data 
Prevalence in the 

second trimester of 
pregnancy

MAMMI data- 
incontinence defined 

as an y  leakage o f  
urine

MAMMI data- 
incontinence defined as 
leak ing  urine o nce p e r  

m onth  o r  m ore frequ en tly

n=860

Pre-pregnancy Ul 
included 14.1% 38.7% 17.7%

Source: Figure 3-5 Table 4-15.

Table 5-6 Prevalence of urinary incontinence postpartum from systematic review and MAMMI study 
data

Prevalence between >1, <3 months 
postpartum

Prevalence between >3, <6 months 
postpartum

Meta
analysis

data

MAMMI 
study data 

incontinence 
defined as 

an y  leakage  
o f urine

MAMMI 
study data 
incontinence 

defined as 
leaking urine 

once per 
month or more 

frequently

Meta
analysis

data

MAMMI 
study data 

incontinence 
defined as 

an y  leakage  
o f urine

MAMMI study 
data 

Incontinence 
defined as 

leaking urine 
once per month 

or more 
frequently

n=533 n=536

Pre-
pregnancy Ul 
excluded

10.5% 56.1%* 28.9%** 18.2% 41.4%* 19.0%**

Source: Figure 3-5 "Table 4-46. ""Table 4-48 Figure 3-5 Table 4-47. ""Table 4-48

When the ICS (2002) definition of urinary incontinence (i.e. any leakage of urine) is 

interpreted literally, prevalence of urinary leakage from the MAMMI study data (38.7%) 

was much higher than the meta-analysis data for the second thmester of pregnancy 

(14.1%). Prevalence was considerably higher in the first three months (56.1% versus 

10.5%) and higher also between three and six months (41.1% versus 18.2%) postpartum 

(Table 5-5 and 5-6, Figure 5-1).

When data for urinary incontinence were compared, the rates were comparable for the 

second trimester of pregnancy (17.7% versus 14.1%) and for the three to six month 

postpartum pehod (19.0% versus 18.2%) but higher in the first three months postpartum 

(28.9% versus 10.5%) (Figure 5-1).
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Figure 5-1 Comparison of MAIVIIVII study data with systematic review data

MAMMI study data compared with systematic review data
• Prevalence - ICS 2002 or similar definition - participants vtnth pre-pregnancy Ul included
• Postpartum data - pre-pregnancy Ul excluded
-MAMMI study data - Ul defined as 'any leakage of urine' and women with pre-pregnancy 
urinary incontinence included

-MAMMI study data - Ul defined as leakage of urine once per month or more frequently' and 
women with pre-pregnancy urinary incontinence excluded

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

56.1%
Pregnancy data 

44.7%
A 38.7%

14.1%

2nd trimester

41.4%

28.9%

19.0%

>1 month, < 3 months >3 months, < 6 months

W hen the M AM M I study prevalence rates for any leakage of urine w ere superimposed 

on a graph showing the pooled data for the four levels of systematic review, prevalence 

was higher for all time periods (Figure 5-2).

Figure 5-2 Comparison of MAMMI study data on urinary leakage with findings from systematic review  
data

Prevalence of Ul in pregnancy and up to  12 months postpartum

MAM MI Study data
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W hen women with pre-pregnancy urinary incontinence were excluded, prevalence in the 

second trimester of pregnancy in the MAM MI cohort (13.8% ) was lower than the pooled 

prevalence (32.4% ), and was more similar to second trimester prevalence (14.1% ) in 

studies that included  wom en with pre-pregnancy urinary incontinence. The postpartum
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prevalence in the MAMMI cohort was higher for the >1, <3 month time period but 

comparable for the >3, <6 month time period (Tables 5-5 and 5-6 and Figure 5-3).

Figure 5-3 Comparison of MAMMI study data on urinary incontinence with findings from systematic 
review
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5.8 Prevalence of urinary incontinence in the second trimester of 
pregnancy
Data on urinary incontinence from the MAMMI study were combined with the two studies 

reporting prevalence for the second trimester of pregnancy data in women with pre

pregnancy urinary incontinence. After pooling, prevalence was 15.2% with evidence of 

very high levels of heterogeneity (95% Cl 13.9-16.6, 1^=96%) (Table 5-7).

Table 5-7 Prevalence of UI in the second trimester of pregnancy - updated with data from the MAMMI 
study________________________________________________________________________________________

Urinary incontinence P
% 95% Cl Studies

(n)
Participants

(n)
a P

|2
(%)

Pre-pregnancy UI 
included 14.1 12.6,

15.8 2 1918 .10 47.3 <0.005 98

Pre-pregnancy UI 
included (MAMMI data 

included)
15.2 13.9,

16.6 3 2771 .10 50.3 <0.005 96

Huebner et al. (2010) reported prevalence as 3.6% in the first half of pregnancy. This low 

prevalence contrasts with the prevalence of 17.0% reported by Brown et al. (2010) and 

the prevalence of 17.7% found in the MAMMI study and may be due to recall bias. It was 

obtained from a sample of 411 participants who birthed vaginally following a singleton 

pregnancy of at least 38 weeks gestation. Incontinence, defined as a positive answer to
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the question ‘Do you leak urine involuntarily or does urge lead to urinary incontinence?’ 

did not include timing/frequency of leakage. The pregnancy data, collected in 1999, were 

ascertained retrospectively from women who received a questionnaire on admission to 

hospital in labour.

Only data from the maternal health study in Australia (Brown et al. 2010) reported 

prevalence of stress and urge incontinence in the second trimester of pregnancy. These, 

and the MAMMI study data, are combined in later sections.

5.9 Prevalence of urinary incontinence in the postpartum period
The postpartum prevalence data compared with the systematic review data were those 

obtained for urinary incontinence from the cohort of women without pre-pregnancy 

urinary incontinence (n=538). These were compared with the data from studies 

conducted in OECD countries that excluded women with pre-pregnancy incontinence (as 

shown in Figures 5-1 to 5.3). In the systematic review, data from the maternal health 

study (Brown et al. 2010 and Gartland et al. 2012) were pooled with data for the relevant 

time period; data reported at ‘3 months postpartum’ in published papers were pooled 

with the data from the ‘>3, <6 months postpartum data' and data reported at ‘6 months 

postpartum’ were pooled with the data from the ‘>6, <12 months postpartum’ data. 

Because the MAMMI study used a modified version of the Australian maternal health 

study surveys, data from just these two studies were combined separately for the 

appropriate time periods.

5.9.1 Urinary incontinence in the first three months postpartum
Wijma et al. (2003) and Solans-Domenech et al. (2010) reported prevalence between 

16.1% and 16.3% obtained from samples of n=62 and n=950 respectively. Wijma et al.’s 

study measured urinary incontinence in 62 women, described as being healthy with no 

neurological disease pre-pregnancy, following vaginal birth at term using both 

questionnaire and a 24-hour pad test at six weeks postpartum. Women in Solans- 

Domenech et a/.’s study completed the International Consultation on Incontinence 

questionnaire (ICIQ) at approximately seven weeks postpartum, and a positive answer to 

any of the questions was used to define incontinence.

Prevalence in the MAMMI study was 28.9% (n=154/533) (Table 4-48), considerably 

higher than that found in either of these studies and, when pooled, produced a 

prevalence of 20.6% with very high levels of heterogeneity (20.6%, 95% Cl 18.7-22.8%, 

P=94%) (Table 5-8). At three months postpartum, women in the MAMMI study were 

asked to report symptoms of incontinence in the three month period since giving birth 

and, while differences in socio-demographic characteristics, ethnicity and mode of birth
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may contribute to the difference in prevalence, it is also possible that the MAMMI study’s 

higher prevalence is, in part, attributable to capturing symptoms over a longer time 

period.

Table 5-8 Urinary incontinence >1, <3 months postpartum with MAMMI study data added____________

Urinary incontinence P
% 95% Cl Studies

(n)
Participants

(n)
a X* P

I2
(%)

Pre-pregnancy Ul 
excluded

16.3 14.1-18.8 2 1012 .10 0.0 1 0

Pre-pregnancy Ul
excluded (MAMMI 
study data added)

20.6 18.7-22.8 3 1545 .10 34.0 0 94

5.9.2 Sill in the first three months postpartum
Prevalence in Solans-Domenech et at. (2010), was 8.9%. Prevalence in the MAMMI 

study was 6.0% and when combined, gave a pooled prevalence of 7.9% with high levels 

of heterogeneity (7.9%, 95% Cl 6.6-9.4%, |2=75%) (Table 5-9).

Table 5-9 SUI > 1, <3 months postpartum with MAMMI study data added

Stress urinary 
incontinence

P

% 95% Cl

Studies

(n)

Participants
a

(n)

1*
p

(%)

Pre-pregnancy Ul 
excluded 8.9 - 1 950 -

Pre-pregnancy Ul 
excluded (MAMMI 7.9 6.6 -9.4 2 1483 0.10 4.1 0.04 75

data added)

5.9.3 UUI in the first three months postpartum
Prevalence of urge incontinence was reported as 4.8% by Solans-Domenech et at. 

(2010) and was 1.9% in the MAMMI study. Pooled prevalence was 3.8% with high levels 

of heterogeneity (3.8%, 95% Cl 2.9-4.9%, 1^=87%) (Table 5-10).

Table 5-10 UUI > 1, <3 months postpartum with MAMMI study data added___________________________

Urge urinary P
95% Cl

Studies Participants
a n

Incontinence % (n) (n) (%)

Pre-pregnancy Ul 
excluded 4.8 - 1 950 - - -

Pre-pregnancy Ul
excluded (MAMMI 3.8 2.9-49 2 1483 0.10 8.2 0.004 87

data added)
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5.10 Urinary incontinence between three and six months postpartum
Studies reporting incontinence at the 3-nnonth postpartum time period were assigned to 

the >3, <6 month category in the systematic review and showed a pooled prevalence of 

18.2% with evidence of very high levels of heterogeneity (Table 3-40). The two studies, 

Boyles et at. (2009) and Gartland et at. (2012), reported prevalence of 17.1% and 25.7% 

from cohorts of 5599 and 1146 respectively. Prevalence in the MAMMI study was 19.0% 

and pooling the data showed prevalence of 18.9% and persistence of very high levels of 

heterogeneity (18.9%, 95% Cl 18.0-19.8%, 1^=96%) (Table 5-11).

Table 5-11 Ul >3, <6 months postpartum with MAMMI study data added

Urinary incontinence
P

%
95% Cl

Studies

(n)

Participants

(n)
a X* P

|2

(%)

Pre-pregnancy Ul 
excluded 18.5 18.5-19.5 2 6745 .10 46.6 <0.005 98

Pre-pregnancy Ul 
excluded (MAMMI 18.9 18.0-19.8 3 7414 .10 60.7 <0.005 96
study data added)

5.10.1 SUI between three and six months postpartum
The pooled prevalence of stress incontinence from three studies, Arya et at. (2001), 

Dimpfl et al. (1992) and Gartland et at. (2012), was 10.1% with evidence of moderate 

levels of heterogeneity (Table 3-86). Combining the MAMMI study data, with prevalence 

of 6.0%, gave a pooled prevalence of 8.5% but with increased heterogeneity (8.5%, 95% 

Cl 7.4-9.8%, |2=65%) (Table 5-12).

Table 5-12 SUI between > 3 months and <6 months postpartum with MAMMI study data added

SUI P
% 95% Cl

Studies
(n)

Participants
(n) P (%)

Pre-pregnancy Ul 
excluded

10.1 8.9-11.6 3 1611 .10 4.2 0.1 52

Pre-pregnancy Ul
excluded (MAMMI 

data added)
9.1 7.9-10.3 4 2144 0.10 12.6 0.006 76

5.10.2 UUI between three and six months postpartum
Only the paper by Gartland et al. (2012) reported prevalence of urge urinary 

incontinence for this time period and these data are analysed in section 5.11.
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5.11 Combining and comparing the maternal health and the MAMMI 
studies’ data
The MAMMI study modified the surveys used in the maternal health study conducted in 

Victoria, Australia, which has been reported in the following publications: Brown et al. 

2006, Brown et al. 2010, Brown et al. 2011 and Gartland et al. 2012. While the surveys 

were modified for use in an Irish setting, questions on the frequency and type of urinary 

incontinence were not modified in any way. As these studies were methodologically 

similar, data were pooled separately as a means of exploring heterogeneity. The 

maternal health study data used in this section were those reported in the publication 

Brown et al. (2010) obtained from a cohort of 1507 women with pre-pregnancy urinary 

incontinence included, and those from Gartland et al. (2012) in the cohort of women 

without pre-pregnancy urinary incontinence (n=1146) (Figure 5-4),

Figure 5-4 Comparison of prevalence of urinary incontinence for each time period

Maternal health and MAMMI study data
Com pahsion of prevalence of urinary incontinence for each time period

—A— Matemal health study - A -  MAMMI Study

30.0%

25.0%

...................................20.0%

15.0%
ib.87o a . o x

15.4%
10.0%

5.0% 7.2%

0.0%
Before pregnancy During early In the first 3 months Between 3 and 6

pregnancy postpartum months postpartum

5.11.1 ill in the second trimester of pregnancy
The MAMMI study used the same questions on, and definition of, U! as Brown et al. 

(2010). In that study, the mean gestation on completion of survey 1 was 15 weeks and 

the sample of 1507 women was recruited from public maternity hospitals only. Over 90% 

of women in the MAMMI study completed survey one before the 28'^ week of their 

pregnancy and type of healthcare insurance used for pregnancy and birth, obtained from 

women’s data on survey 2, showed that almost half, 46,3% (n=266, table 4-41) used 

private or semi-private insurance, Al! of these women gave birth in a public maternity 

hospital, which is staffed by midwives employed in the public health care system.
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When data from the maternal health and MAMMI studies were pooled, prevalence was 

17.2% with no observed heterogeneity (17.2%, 95% Cl 15.8-18.8, 1^=0%) (Table 5-13). 

Figure 5-5 shows the reported prevalence and type of incontinence in each study.

Table 5-13 Ul in the second trimester of pregnancy - maternal health and MAMMI study data

Urinary incontinence P
% 95% Cl

Studies
(n)

Participants
(n)

a X* p |2
(%)

Pre-pregnancy Ul 
included (Brown eta/. 

2010 and MAMMI 
study data)

17.2 15.8-18.8 2 2360 0.10 0.19 0.66 0

Figure 5-5 Maternal health and MAMMI study data for the second trimester of pregnancy

Maternal health study data and MAMMI study data 
Second trimester of pregnancy
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1 0 .2 %
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All urinary 
incontinence

,0.9%

Stress urinary Urge urinary
incontinence only incontinence only
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incontinence

5.11.2 Stress urinary incontinence in the second trimester of pregnancy
Prevalence of stress incontinence in the MAMMI study was 6.4% (n=55) compared with 

8.3% (n=125) in the maternal health study.

When pooled, prevalence was 7.6% but there were moderate levels of heterogeneity 

(7.6%, 95% Cl 6.6-8.8, P=62%) (Table 5-14).
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Table 5-14 SUI in the second trimester - maternal health and MAMMI study data

Stress urinary 
incontinence

P

%
95% Cl

Studies

(n)

Participants

(n)
a X* P

I2

(%)

Pre-pregnancy Ul 
included (Brown et 

al. 2010)
8.3 - 1 1507 - - - -

Pre-pregnancy Ul 
included (Brown et 

al. 2010 and MAMMI 
study data)

7.6 6.6-8.8 2 2360 .10 2.6 0.10 62

5.11.3 Urge urinary incontinence in the second trimester of pregnancy
Prevalence of urge urinary incontinence was 2.5% (n=38) in the maternal health study 

and 0.9% (n=6) in the MAMMI study. Pooled prevalence was 1.9% with very high levels 

of heterogeneity (1.9%, 95% Cl 1.4-2.5, |2=90%) (Table 5-15).

Table 5-15 UUI in the second trimester - maternal health and MAMMI study data_____________________

Urge urinary 
incontinence

P

%
95% Cl

Studies

(n)

Participants

(n)
a X*

|2
p

(%)

Pre-pregnancy Ul 
included (Brown et 

al. 2010)
2.5 - 1 1507 - - -

Pre-pregnancy Ul 
included (Brown et 
al. 2010 and MAMMI 

study data)

1.9 1.4-2.5 2 2360 .10 9.9 <0.002 90

5.11.4 Mixed urinary incontinence
Data on mixed uhnary incontinence were not included in the systematic review but when 

combined with the maternal health study data, show a prevalence of 7.6% with very high 

levels of heterogeneity (7.6%, 95% Cl 6.6-8.8, |2=91%) (Table 5-16). Prevalence was 

6.2% in the maternal health study and 10.2% in the MAMMI study (Figure 5-5).

Table 5-16 Mixed urinary incontinence in the second trimester - maternal health and MAMMI study

Mixed urinary P 
incontinence % 95% Cl Studies

(n)
Participants

(n) ° P
I2

(%)

Pre-pregnancy Ul 
included (Brown et 
al. 2010 and MAMMI ' “ 

study data)

6.6-8.8 2 2353 0.10 12.3 <0.000 91

5.12 Exploring heterogeneity in methodologically similar studies
It is interesting to note that pooling data from two studies using the same data collection 

tool, same definition of incontinence, and little difference in the timing of data collection, 

can obtain a pooled prevalence with no heterogeneity for urinary incontinence but
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moderate to high heterogeneity for other outcomes: stress, urge and mixed incontinence. 

To explore this heterogeneity further, prevalence data were pooled in the specific 

subgroups for age and BMI.

5.12.1 Age groups and BMI categories
Two-thirds of women (66.5%, n=572) in the MAMMI study were aged over 30 years, 

compared with 57.3% in the maternal health study. One quarter (26.7%, n=177) of 

women in the MAMMI study had a BMI >25kg/m^ compared with nearly one-third (31.7%, 

n=461) in the maternal health study (Table 5-17). Proportions of women who reported 

urinary incontinence before pregnancy were higher in women aged s30 years in the 

MAMMI study compared with those in the maternal health study but there was little 

difference in the proportion of women with a BMI >25kg/m^ between the two studies.

Table 5-17 Comparison of age groups, BMI category and pre-pregnancy Ul

MAMMI study 

n=858

Urinary incontinence 
before pregnancy

n=62(%)

Maternal 
health study

n=1507

Urinary incontinence 
before pregnancy

n=163(%)

Age groups

18-24 years 81 (9.4%) 4 (6.5%) 213 (14.1%) 25 (15.3%)

25-29 years 205 (29.1%) 10 (16.1%) 430 (28.5%) 43 (26.4%)

30-34 years 355 (41.3%) 28 (42.2%) 583 (38.7%) 58 (35.6%)

235 years 217 (25.2%) 20 (32.2%) 281 (18.6%) 37 (22.7%)

Source (Tables 4-21 and 4-22) Brown et al. 2010

BMI category n=664 n=47 n=1452 n=154

<18.5kg/m2 50 (7.5%) 2 (4.3%) 92 (6.3%) 10 (6.5%)

18.5-24.99kg/m2 437 (65.8%) 25 (53.2%) 899 (61.9%) 85 (55.2%)

25-29.99kg/m2 112 (16.9%) 8 (17.0%) 311 (21.4%) 33 (21.4%)

>30kg/m^ 65 (9.8%) 12 (25.5%) 150 (10.3%) 26 (16.9%)

Source (Table 4-24) Brown et al. 2010
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On closer exploration of the proportions in the different age groups, very high 

heterogeneity was evident except for the 30-34 years age group (Table 5-18).

Table 5-18 Proportions of women in age grou|:ps
Comparison

of
proportions 

by age group

MAMMI 
study 

n=858(%)

Maternal 
health study 
n=1507(%)

Participants
(n)

P
(%) a P

|2
(%)

Women aged 
18-24 years

81

(9.4%)

213

(14.1%) 2365 12.4 0.1 11.1 0.0008 91

Women aged 
25-29 years

205

(29.1%)

430

(28.5%) 2365 26.8 0.1 5.99 0.01 83

Women aged 
30-34 years

355

(41.3%)

583

(38.7%) 2365 39.7 0.1 1.65 0.20 39

Women aged
>35 years

217

(25.2%)

281

(18.6%) 2365 21.1 0.1 14.5 0.0001 93

There was minimal or no heterogeneity between the proportions of women who were  

underweight (BMI <18.5kg/m^) and obese/very obese (BMI >30kg/m^) but moderate or 

high heterogeneity between proportions in the other two categories (Table 5-19).

Table 5-19 Proportions of women in each BMI category

Comparison 
proportions by 
BMI categories

MAMMI 
Study 

n=664 (%)

Maternal 
health 
study 

n=1452(%)

Participants
(n)

P
(%) a X* P (%)

BMI

<18.5kg/m^

50

(7.5%)

92

(6.3%)
2116 6.7 0.1 1.03 0.31 4

BMI
18.5-24.99kg/m2

437 (65.8%)
899

(61.9%)
2116 63.1 0.1 2.97 0.08 66

BMI

25-29.99kg/m2
112 (16.9%)

311

(21.4%)
2116 20.0 0.1 5.9 0.01 83

BMI

>30kg/m2
65

(9.8%)

150

(10.3%)
2116 10.2 0.1 0.15 0.7 0
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5.12.2 Difference in prevalence of pre-pregnancy Ul by age groups
Prevalence of pre-pregnancy Ul in each age group was pooled separately also and 

high/very high levels of heterogeneity were evident in all groups (Tables 5-20 and 5-21).

MAMMI study (n=858) Maternal health study n=1507

n
Ul before 

pregnancy 
n

% n
Ul before 

pregnancy 
n

%

Age groups 858 62 7.2 1507 163 10.8

18-24 years 81 4 4.9 213 25 11.7

25-29 years 205 10 4.9 430 43 10.0

30-34 years 355 28 7.9 583 58 9.9

>35 years 217 20 9.2 281 37 13.2

Table 5-21 Pooled prevalence of pre-pregnancy Ul by age group

Ul before 
pregnancy

P

(%)
95% Cl

Studies

(n)
Participants

(n) a X2 P
(%)

Aged 18-24 
years 9.2 6 . 2 - 13.2 2 294 0.1 3.4 0.07 98

Aged 25-29 
years 8.3 6 .4 - 10.9 2 635 0.1 4.8 0.03 99

Aged 30-34 
years 9.2 7 .4 - 11.3 2 938 0.1 1.1 0.29 74

Aged 235 
years 11.5 8 .9 - 14.7 2 498 0.1 5.3 0.02 100
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5.12.3 Difference in prevalence of pre-pregnancy ill by BMI category
When the prevalence of pre-pregnancy urinary incontinence in each BMI category were 

pooled, high/very high levels of heterogeneity were observed in all but the obese/very 

obese category (BMI >30kg/m^) (Tables 5-22 and 5-23).

Table 5-22 Difference in prevalence of pre-pregnancy Ul by BMI categories_________________________
MAMMI study (n=664) Maternal health study n=1452

n Ul before 
pregnancy 

n

% n Ul before 
pregnancy 

n

%

BMI category 664 47 1452 154

<18.5kg/m2 50 2 2.5 92 10 10.9

18.5-24.99kg/m2 437 25 5.7 899 85 9.5

25-29.99kg/m2 112 8 7.1 311 33 10.6

>30kg/m2 65 12 21.8 150 26 17.3

Table 5-23 Pooled prevalence of prepregnancy Ul by BMI category group
Ul before 

pregnancy
P

(%)
95% Cl Studies

(n)
Participants

(n)
a P

|2
(%)

BMI

<18.5kg/m^ 8.5 4.6-14.6 2 142 0.1 2.0 0.16 92

BMI 18.5- 

24.99kg/m2 8.2 6.8-99 2 1336 0.1 5.4 0.02 100

BMI

25-29.99kg/m2 9.7 7.1-13.0 2 423 0.1 1.1 0.29 75

BMI >30kg/m2 17.7 13.0-
23.6 2 215 0.1 0.0 0.84 0

This exploration serves to illustrate that the variation in the findings from these two 

studies is not likely to be due to differences between the studies in age or BMI and that 

other factors are likely to be responsible. No firm conclusions on the impact this has on 

the generalisability of findings can be made at the moment, but this will be investigated 

further when data from the complete MAMMI study are pooled with those from the 

maternal health study.
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5.13 Urinary incontinence in the first three months postpartum
Data on the prevalence and type of urinary incontinence up to six months postpartum are 

those reported in the maternal health study’s publication by Gartland et al. (2012) and 

exclude women with pre-pregnancy urinary incontinence. Figure 5-6 illustrates the 

prevalence and type of urinary incontinence found in that study and in MAMMI in the first 

three months postpartum.

Figure 5-6 Ul in the first three months postpartum in the maternal health and MAMMI studies

Maternal health study data and MAMMI study data 
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5 .13.1 Prevalence of urinary incontinence in the first three months 
postpartum

Prevalence reported by Gartland et al. (2012) was 25.7%, compared with 28.9% in the 

MAMMI study. The pooled prevalence was 26.7% with moderate heterogeneity (26.7%, 

95% Cl 24.6-28.9%, 1^=49%) (Table 5-24).

Table 5-24 Pooled prevalence of Ul in the first three months postpartum

Urinary incontinence
P

%
95% 01

Studies

(n)

Participants
A

(n)
P

(%)

Pre-pregnancy Ul 
excluded (Gartland et 26.7 24.6-28.9 2 1679 .10 1.9 0.2 49
al. 2012 and MAMMI 

study data)
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5.13.2 Stress urinary incontinence in the first three months postpartum
Prevalence of stress incontinence in the maternal health study was 9.6% and 6.0% in the 

MAMMI study. The pooled prevalence was 9.3% but with very high levels of 

heterogeneity (9.3%, 95% Cl 8.0-10.7%, |2=90%) (Table 5-25).

Table 5-25 Pooled prevalence of SUI in the first three months postpartum

Stress urinary 
Incontinence

P

%
95% Cl

Studies

(n)

Participants
A

(n)

I2
p

(%)
Pre-pregnancy UI 

excluded (Gartland et 
a/. 2012 and MAMMI 9.3 8.0-10.7 2 1679 0.10 10.0 0.02 90

study data)

5.13.3 Urge urinary incontinence in the first three months postpartum
Prevalence of urge incontinence in the maternal health study was 2.6% and 1.9% in the 

MAMMI study. The pooled prevalence was 2.4% with no heterogeneity evident (2.4%, 

95% Cl 1.7-3.3%, |2=0%) (Table 5-26).

Table 5-26 Pooled prevalence of UUI in the first three months postpartum__________________________

Urge urinary 
incontinence

P

%
95% Cl

Studies

(n)

Participants

(n)
A P

(%)

Pre-pregnancy UI 
excluded (Gartland et 
al. 2012 and MAMMI 

study data)

2.4 1.7-3.3 2 1697 0.10 0.9 0.4 0

5.13.4 Mixed urinary incontinence in the first three months postpartum
Prevalence of mixed incontinence in the maternal health study was 12.2% but was 

almost double, at 21.2%, in the MAMMI study. The pooled prevalence was 15.1% with 

very high levels of heterogeneity (15.1%, 95% Cl 13.4-16.9%, P=96%) (Table 5-27).

Table 5-27 Pooled prevalence of MUI in the first three months postpartum__________________________

Mixed urinary 
incontinence

P

%
95% Cl

Studies

(n)

Participants
a

(n)
X*

I"
p

(%)
Pre-pregnancy 

urinary incontinence 
excluded (Gartland et 15.1 13.4-16.9 2 1679 .10 26.3 <0.05 96
al. 2012 and MAMMI 

study data)
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5.14 Prevalence of urinary incontinence between three and six 
months postpartum
Figure 5-7 illustrates the prevalence and type of incontinence reported In the two studies 

between three and six months postpartum.

Figure 5-7 Ul between three and six months postpartum in the maternal health and MAMMI studies

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

Maternal health study data and MAMMI study data 
Urinary incontinence between three and six months postpartum

■ Maternal health study ■ MAMMI study

19.0%

15.4%

All urinary 
incontinence

9.6%

5.6%

1-4% 1.1%

Stress urinary Urge urinary
incontinence only incontinence only

12.3%

Mixed urinary 
incontinence

5.14.1 Urinary incontinence between three and six months postpartum
Prevalence of urinary incontinence was 15.4% in the maternal health study and 19.0% in 

the MAMMI study. The pooled prevalence was 16.5% with high levels of heterogeneity 

(16.5%, 95% Cl 14.8-18.4%, |2=72%) (Table 5-28).

Table 5-28 Pooled prevalence of Ul between 3 and 6 months postpartum

Urinary incontinence
P

%
95% Cl

Studies

(n)

Participants
a

(n)
P

|2

(%)

Pre-pregnancy 
urinary incontinence 
excluded (Gartland et 
at. 2012 and MAMMI 

study data)

16.5 14.8-18.4 2 1682 0.10 3.6 0.04 72
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5.14.2 Stress urinary incontinence between three and six months 
postpartum
Prevalence of stress incontinence was 9.6% in the maternal health study and 5.6% in the 

MAMMI study. The pooled prevalence was 8.3% with high levels of heterogeneity (8.3%, 

95% Cl 7.1-9,8, |2=87%) (Table 5-29).

Table 5-29 Pooled prevalence of SUI between 3 and 6 months postpartum

Stress urinary 
incontinence

P
% 95% Cl Studies

(n)
Participants 

(n) “

1"
P (%)

Pre-pregnancy 
urinary incontinence 
excluded (Gartland et 
al. 2012 and MAMMI 

study data)

8.3 7.1-9.8 2 1682 .10 7.7 0.006 87

5.14.3 Urge urinary incontinence between three and six months postpartum
Prevalence of urge incontinence was 1.4% in the maternal health study and 1.1% in the 

MAMMI study. The pooled prevalence was 1.3% with no heterogeneity evident (1.3%, 

95% Cl 0.8-2.0 %, |2=0%) (Table 5-30).

Table 5-30 Pooled prevalence of UUI between three and six months postpartum

Urge urinary 
incontinence

P
% 95% Cl Studies

(n)
Participants

(n) °
X* P (%)

Pre-pregnancy 
urinary incontinence 
excluded (Gartland et 
al. 2012 and MAMMI 

study data)

1.3 0.8-2.0 2 1682 0.10 0.2 0.6 0

5.14.4 IVIixed urinary incontinence between three and six months 
postpartum
Prevalence of mixed incontinence in the maternal health study was 4.4%, and 12.3% in 

the MAMMI study. The pooled prevalence was 6.9% with very high levels of 

heterogeneity (6.9%, 95% Cl 5.8-8.2%, 1^=97%) (Table 5-31).

Table 5-31 Pooled prevalence of MUI between three and six months postpartum

Mixed urinary 
incontinence

P
% 95% Cl Studies

(n)
Participants

(n)
a X*

^  (%)

Pre-pregnancy 
urinary incontinence 
excluded (Gartland et 
al. 2012 and MAMMI 

study data)

6.9 5.8-82 2 1682 .10 35.9 <0.05 97
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5.14.5 Summary to comparison
There was no heterogeneity between the prevalence of urinary incontinence and 

m oderate or high/very high heterogeneity between prevalence of type of incontinence in 

these two methodologically similar studies. The high heterogeneity for the results within 

the age and BMI subgroups revealed that the variation in the findings was not caused by 

the differences in the proportion of women in these subgroups in the two studies. If the 

overall heterogeneity was simply due to case mix differences for these characteristics, 

this would have shown itself by little or no heterogeneity in the analyses within each  

subgroup. This will be investigated further when data from the complete M AM M I study 

are pooled with those from the maternal health study.
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5.15 Objective (ii): To identify factors associated with urinary 
incontinence
The MAMMI study data were used to update the relevant sections of the sub-group data 

analyses from the systennatic review on risk factors for urinary incontinence.

5.15.1 Ul - spontaneous vaginal birth compared with operative vaginal birth
There was no significant difference in Ul between women who gave birth spontaneously 

compared with women who had an operative vaginal birth (Table 3-142, Figure 3-6). 

Women in the MAMMI study who birthed spontaneously were less likely than women 

who had an operative vaginal birth to report urinary incontinence between >1, <3 months 

postpartum time period. This changed the overall pooled estimate to show a significant 

reduction in prevalence of Ul in favour of spontaneous vaginal birth (OR 0.74, 95% Cl 

0.55-0.99, 2 studies, 1136 participants, 272 events) (Figure 5-8).

Figure 5-8 Ul during pregnancy and up to six months postpartum; SVD compared with IVD

Study or Subgroup

SVD IVD Odds Ratio

Events Total Events Total W eight M»H. Random. 95% Cl

Odds Ratio 

M-H. Random, 95% Cl

1.1.1 Ul in pregnancy 

Solans-Domenech 2010 

The MAMMI study 2014 
Subtotal (95% Cl)

Total events

Heterogeneity: Tau* = 0.00; Chi^ = 0.33, df = 1 (P = 0 57); I* 

Test for overall effect Z = 1 43 (P = 015)

1.1.2 Ul >1, <3 months postpartum

230 530 92 245 79.5% 1.27 [0.93, 1.74)

23 179 24 194 20.5% 1.04 [0.57, 1.93]
709 439 100.07o 1.22 [0.93, 1.61]

253 116

: 0%

Solans-Domenech 2010 90 463 47 220 53.6% 0 89 [0.60, 1-32]

The MAMMI study 2014 53 179 80 193 45.5% 0.59 [0.39, 0 91]

Valeton and Amaral 2011 2 69 0 12 0.9% 0.93 [0.04, 20,47]
Subtotal (95% Cl) 711 425 100.0% 0.74 [0.55, 0.99]

Total events 145 127

Heterogeneity: Tau^ = 0.00; Chi^ = 1.84, df = 2 {P = 0.40); 1̂ = 0% 

Test for overall effect: Z = 2.03 (P = 0 04)

1.1.3 Ul >3, <6 months postpartum

Brown et al 2011 171 618 85 278 19.4% 0 87 [0 64, 1 18]

Glazener et al 2006 596 1954 277 851 62.4% 0,91 [0,77, 1,08]

The MAMMI study 2014 32 180 45 194 7,2% 0.72 [0,43, 1,19]

Wilson et al 1996 115 356 48 145 11.0% 0,96 [0,64, 1,45]
Subtotal (95% Cl) 3108 1468 100.0% 0.89 [0.78. 1.02]

Total events 914 455

Heterogeneity: Tau^ = 0.00; Chi" = 0.94, df = 3 (P = 0.82); 1" = 0%

Test for overall effect: Z = 1.65 (P = 0.10)

Test for subgroup differences: Chi^ = 6.44, df = 2 (P = 0.04), 1=' = 68,9%

H— h
0.5 0.7 1 1.5 2

Favours SVD Favours IVD

269



5.15.2 SUI -  spontaneous vaginal birth compared with operative vaginal 
birth

Only one study, Meyer et al. (1998), showed a significant association for stress urinary 

incontinence in favour of instrumental vaginal birth during the pregnancy period, but the 

value of this is questionable because of the small number of instrumental births (n=25) 

(Table 3-143, Figure 3-7). Adding the MAMMI study data changed this to a non

significant result but with high levels of heterogeneity, 71%, evident, and also changed 

the result for >1, <3 months to a significant result in favour of spontaneous vaginal birth. 

As with the earlier comment, the value of this is questionable at present because of the 

small number of events between both studies (OR 0.49, 95% Cl 0.26-0.94, 2 studies, 

490 participants, 52 events) (Figure 5-9).

Figure 5-9 SUI during pregnancy and up to six months postpartum: SVD compared with IVD

study or Subgroup

SVD IVD Odds Ratio

Events Total Events Total W eight M-H, Random, 95% Cl

Odds Ratio 

M-H, Random, 95% Cl

2.1.1 SUI in pregnancy 

Meyer et al 1998 

The MAMMI study 2014 
Subtotal (95% Cl)

Total events

Test for overall effect: Z = 0 74 (P = 0 46)

31 91 3

10 179 12
270

41 15

' = 3.39, df = 1 (P =

25 445%

194 55.5%
219 100.0%

07); 1̂ = 71%

3.79 [1.05, 13.65] 

0,90 [0.38, 2.13) 
1.70 [0.41, 7.01]

2.1.3 SUI 21 month. <3 months postpartum 

Meyer et al 1998 

The MAMMI study 2014 
Subtotal (95% Cl)

Total events

Heterogeneity: Tau' = 0.00; Chi' = 0.02, df = 1 (P = 0.88); I* = 0% 

Test for overall effect: Z = 2 13 (P = 0,03)

19 91 9 25 45.3% 0 47 [0 18, 1.23]

8 180 16 194 54.7% 0.52 [0.22, 1.24]
271 219 100.0% 0.49 [0.26, 0.94]

27 25

2.1.4 SUI >3 months, <6 months postpartum

Arya et al 2001 10 138 18

Chaliha et al 1999 38 289 19

The MAMMI study 2014 10 180 12
Subtotal (95% Cl) 607

Total events 58 49

Heterogeneity: Tau* = 0.00; Chi'' = 0 55, df = 2 (P =

156 26,9%

124 49,6%

194 23.5%
474 100.0%

0.60 [0,27. 1,35] 

0,84 [0,46. 1.52] 

0.89 [0,38, 2.12] 
0.78 [0.51, 1.18]

Test for overall effect: Z = 1,18 (P = 0,24)

0.1 0 2 0.5 1 2 5 10
Favours SVD Favours IVD
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5.15.3 UUI - spontaneous vaginal birth compared with operative vaginal 
birth
Systematic review data on urge incontinence were available for one time period, 

between three and six months postpartum, and from one study only (Table 3-144, Figure 

3-8). There was no significant association between urge incontinence and spontaneous 

or operative vaginal birth between three and six months postpartum but there were only 

a total of 14 events reported, and only three events were added by the MAMMI study, 

thus the value of this finding is questionable.

Figure 5-10 UUI >3, <6 months postpartum: SVD compared with IVD

SVD IVD 

Study or Subgroup Events Total Events Total W eight

Odds Ratio 

M-H, Random, 95%  Cl

Odds Ratio 

M-H, Random, 95% Cl

3.1.4 UUI >3, <6 months postpartum
■

C ha lih ae taM 999  6 289 5 124 76.5% 0.50 [0.15, 1.69] ■
-  k

The MAMMI study 2014 2 180 1 194 23.5% 2.17 [0.19, 24.12] ■ f

Subtotal (95% Cl) 469 318 100.0% 0.71 [0.21, 2.40]

Total events 8 6

Heterogeneity: Tau= = 0.12; Chi" = 1.13, df = 1 (P = 0,29); P = 12%

Test for overall effect: Z = 0.55 {P = 0 58)

1 1 ] 1 1 11 1 1
0.1 0.2 0.5

1 t 1
2 5 10

Favours SVD Favours IVD
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5.15.4 Ul - spontaneous vaginal birth compared with caesarean section
There was no significant difference between spontaneous vaginal birth and caesarean 

section in the number of women reporting urinary incontinence in pregnancy. Overall, 

women who gave birth by caesarean section were significantly less likely than women 

who birthed spontaneously to report urinary incontinence during the postpartum time 

pehods (OR 2.99, 95% Cl 1.99-4.49, 3 studies, 1112 participants, 180 events at >1, <3 

months; OR 2.27, 95% Cl 1.57-3.28,4 studies, 4311 participants, 1085 events at >3, <6 

months) (Figure 5-11). The MAMMI study showed non-significant findings for the >3, <6 

months time periods, and had little impact on the overall estimate. The corresponding 

meta-analysis data are presented in table 3-145 and figure 3-9.

Figure 5-11 Ul during pregnancy and up to six months postpartum: SVD compared with CS

SVD CS Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Random. 95% Cl M-H, Random, 95% Cl

4.1.1 Ul during pregnancy

Solans-Domenech 2010 230 530 77 225 58.1% 1,47 [1 07, 2,04] ■

The MAMMI study 2014 23 179 26 162 41.9% 0,77 [0,42, 1,41]
Subtotal (95% Cl) 709 387 100.0% 1.12 [0.60, 2.10]

Total events 253 103

Heterogeneity: Tau' = 0 15; Chi’  = 3.41, df = 1 (P = 0.06); I’  = 71% 

Test for overall effect: Z = 0.37 (P = 0.71)

4.1.3 Ul >1, <3 months postpartum

Solans-Domenech 2010 90 463 13 196 44.6% 3 40 [1.85, 6.24]

The MAMMI study 2014 53 179 21 161 52,6% 2 80 [1.60. 4.91]

Valeton and Amaral 2011 2 69 1 44 2,8% 1.28 [0.11, 14.59]
Subtotal (95% Cl) 711 401 100.0% 2.99 [1.99. 4.49]

Total events 145 35

Heterogeneity; Tau* = 0.00; Chi^ = 0,69, df = 2(P = 0,71); P = 0%

Test for overall effect: Z = 5.29 (P < 0,00001)

4.1.4 Ul >3, <6 months postpartum

Brown et al 2011 171 618 37 367 27.1% 3.41 [2.33, 5.00]

Glazener et al 2006 596 1954 92 569 32,9% 2.28 [1.78, 2.90]

The MAMMI study 2014 32 180 25 161 19.9% 1.18 [0.66, 2,09]

Wilson et al 1996 115 356 17 106 20,1% 2.50 [1.42, 4.39]
Subtotal (95% Cl) 3108 1203 100.0% 2.27 [1.57. 3.28]

Total events 914 171

Heterogeneity: Tau* = 0,09; Chi^ = 9,38, d f=  3 (P = 0.02); l* = 68%

Test for overall effect: Z = 4,37 (P < 0.0001)

0.1 0.2 0.5 1 2 5 10
Favours SVD Favours CS
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5.15.5 SUI - spontaneous birth compared with caesarean section
There was no significant difference between spontaneous vaginal birth and caesarean 

section in the number of women reporting stress urinary incontinence during any time 

period (Figure 5-12). Meta-analysis data are in table 3-146 and figure 3-10

Figure 5-12 SUI during pregnancy and up to six months postpartum: SVD compared with CS

Odds Ratio 

M-H, Random, 95% Cl_______

SVD

Study o r S ubgroup  Events

CS

Total Events Total W eight

Odds Ratio 

M-H. R andom . 95% Cl

5.1.1 SUI du ring  pregnancy

Groutz et al 2004 45 145 58 218 64.1% 1.24 [0,78, 1.97]

Meyer et al 1998 31 91 12 33 19.9% 0.90 [0.39, 2.08]

The MAMMI study 2014 10 179 9 162 16.0% 1.01 [0.40, 2,54]

Sub to ta l (95% Cl) 415 413 100.0% 1.13 [0 .78,1.63]

Total events 86 79

Heterogeneity: Tau^ = 0.00; Chi^ == 0,50 . df = 2 {P =:0.78): l  ̂= 0%

Test fo r overall effect: Z = 0.63 (P = 0.53)

5.1.3 SUI >1 m onth , <3 m onths  |postpartum

Borello-France et al 2006 116 721 13 116 31 1% 1 52 [0 ,83 ,2  80]

Hantoushzadeh et al 2011 90 303 30 315 33.8% 4,01 [2.56, 6.29]

Meyer et al 1998 19 91 1 33 11,1% 8 44 [1,08, 65.83]

The MAMMI study 2014 8 180 8 162 24.0% 0.90 [0.33, 2,44]

Subto ta l (95% Cl) 1295 626 100.0% 2.25 [0.99, 5.09]

Total events 233 52

Heterogeneity Tau^ = 0 46; Chi^ == 12.1 8, df = 3 (P = 0.007); 1'̂  = 75%

Test for overall effect: Z = 1.94 (P = 0.05)

5.1.4 SUI ^3 m onths, <6 m onths postpartum

Chaliha e ta l 1999 38 289 33.1% ■\,65 10,82.3.34]

Hantoushzadeh et al 2011 88 303 31 315 40.4% 3.75 [2.40, 5,86]

The MAMMI study 2014 10 180 8 163 26.5% 1 14 [0,44, 2,96]

Subto ta l (95% Cl) 772 609 100.0% 2.09 [1.00, 4.37]

Total events 136 50

Heterogeneity: Tau^ = 0.30; Chi^ =̂ 7.04 ,d f = 2 (P  =: 0.03); P = 72%

Test for overall effect; Z = 1.95 (P = 0.05)

0.1 0.2 0.5 1

Favours SVD

— I 1---- 1-
2 5 10

Favours CS
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5.15.6 UUI -  spontaneous birth compared with caesarean section
There was no significant association between spontaneous vaginal birth and caesarean 

section in the number of women reporting urge incontinence during any time period 

(Figure 5-13). Meta-analysis data are in table 3-137 and figure 3-11.

Figure 5-13 UUI during pregnancy and up to six months postpartum: SVD compared with CS

study or Subgroup

SVD CS Odds Ratio

Events Total Events Total W eight M-H, Random, 95% Cl

Odds Ratio 

M-H, Random, 95% Cl

6.1.4 UUI >1, <3 months postpartum

Borello-France et a! 2006 31 721 5 116 67 8%

The MAMMI study 2014 4 179 4 161 32.2%
Subtotal (95% Cl) 900 277 100.0%

TOta! events 35 9

Heterogeneity: Tau' = 0.00; Chi' = 0.01, df = 1 (P = 0.90); I’  = 0% 

Test for overall effect: Z = 0.09 (P = 0.93)

6.1.5 UUI >3 months, <6 months postpartum 

C halihaeta l1999 6 269 1 131 43.1%

The MAMIVII study 2014 2 180 3 161 56.9%
Subtotal (95% Cl) 469 292 100.0%

TOta! events 8 4

Heterogeneity: Tau’  = 0.19; Chi* = 1.19, df = 1 (P = 0.28); I* = 16% 

Test for overall effect: Z = 0 18 (P = 0 86)

1 00 [0 38, 2.62] 

0 90 [0.22, 3 65] 
0.96 [0.44, 2.14]

2.76 [0.33, 23.13] 

0.59 [0.10, 3.59] 
1.15 [0.25, 5.18]

- I —

0,01 01 1 10 100 

Favours SVD Favours CS
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5.15.7 Ul - instrumental vaginal birth compared with caesarean section
Women who gave birth by caesarean section were less likely to report urge incontinence 

during both postpartum time periods compared with women who had an operative 

vaginal birth (OR 4.1,95% Cl 2.36-6.82,3 studies, 1020 participants, 162 events at >1, <3 

months; OR 3.50, 95% Cl 1.89-6.46, 4 studies, 2932 participants, 626 events at >3, <6 

months) (Figure 5-14). The MAMMI study findings contributed more than half the weight 

in the updated meta-analysis and concur with those of Solans-Domenech (2010) for the 

>1, <3 months time period. The MAMMI study showed non-significant findings for the >3, 

<6 months time period, and had little impact on the overall estimate. Meta-analysis data 

are in table 3- 148, figure 3-12.

Figure 5-14 Ul during pregnancy and up to six months postpartum: IVD compared with CS

Study or Subgroup

IVD CS Odds Ratio

Events Total Events Total Weight M-H. Random, 95% Cl

Odds Ratio 

M-H, Random, 95% Cl

7.1.1 Ul during pregnancy

Solans-Domenech 2010 92 245 77 225 64.0% 1.16 [0.79, 1 69]

The MAMMI study 2014 24 194 26 162 36.0% 0.74 [0.41, 1.34]
Subtotal (95% Cl) 439 387 100.0% 0.98 [0.65, 1.50]

Total events 116 103

Heterogeneity: Tau* = 0 04; Chi"= 1.54, d f=  1 (P = 0.22); l" = 35%

Test for overall effect: Z = 0.08 (P = 0 94)

7.1.2 Ul >1 month, <3 months postpartum

Solans-Domenech 2010 47 220 13 196 43.3% 3.B2 12.00,7.31^

The MAMMI study 2014 80 193 21 161 54.0% 4,72 [2.75, 8,10]

Valeton and Amaral 201 1 0 125 1 125 2.7% 0.33 [0.01, 8 20]
Subtotal (95% Cl) 538 482 100.0% 4.01 [2.36, 6.82]

Total events 127 35

Heterogeneity: Tau* = 0. 06; Chi^ = 2.67,df = 2 (P = 0.26); l" = 25%

Test for overall effect: 2 = 5.14 (P < 0.00001)

7.1.3 Ul >3, <6 months postpartum

Brown et al 2011 85 278 37 367 25.6% 3.93 [2,57, 6.01]

Glazener et al 2006 277 851 92 569 27.7% 2.50 [1,92, 3.26]

The MAMMI study 2014 45 194 25 161 23.8% 1.64 [0,96, 2.82]

Wilson et al 1996 48 145 17 367 22,9% 10.19 [5.61, 18.51]
Subtotal (95% Cl) 1468 1464 100.0% 3.50 [1.89, 6.49]

Total events 455 171

Heterogeneity: Tau* = 0.34; Chi" = 24 19, df = 3 ( P < ( 3.0001); 1* = 88%

Test for overall effect: Z = 3 .99(P<0 .0001)

0.01 0.1 1 10 100 
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5.15.8 SUI - instrumental vaginal birth compared with caesarean section
Overall, there was no significant association between instrumental vaginal birth and 

caesarean section in the number of women reporting stress incontinence during any time 

period (Figure 5-15). While Meyer et at. reported significant findings for both the 

pregnancy and >1, <3 months postpartum time periods, the number of events was small 

and the findings are of questionable meaning (Table 3-149, Figure 3-13). Adding the 

MAMMI study data changed the overall effect to a non-significant finding for the >1, <3 

months time period but there were relatively few events, n=34, and high levels of 

heterogeneity (75%) for this outcome, thus the finding remains questionable.

Figure 5-15 SUI during pregnancy and up to six months postpartum: IVD compared with CS

study or Subgroup

IVD CS Odds Ratio

Events Total Events Total W eight M-H. Random, 95% Cl

Odds Ratio 

M-H, Random, 95% Cl

7.2.1 SUI during pregnancy 

Meyer et al 1998 

The IVIAMMI study 2014 
Subtotal (95% Cl)

Total events

3 25 12

12 194 9
219

15 21

' = 3.36, df = 1 (P =

P = 0 47)

33 43.7%

162 56.3%
195 100.0%

0.24 [0.06, 0.97] 

1 12 [0 46, 2.73] 
0.57 [0.13, 2.58]

33 41 1%

162 58 9%
195 100.0%

7.2.3 SUI >1 month, <3 months postpartum 

Meyer e ta l 1998 9 25 1

The MAMMI study 2014 16 194 8
Subtotal (95% Cl) 219

Total events 25 9

Heterogeneity: Tau" = 2 12: Chi" = 4 02, df = 1 (P = 0 04); I' = 75%

Test for overall effect Z = 1 29 (P = 0 20)

7.2.4 SUI >3 months. <6 months postpartum 

Chaliha et al 1999 

The MAMMI study 2014 
Subtotal (95% Cl)

Total events

Heterogeneity: Tau' = 0.00 

Test for overall effect Z = 1.63 (P = 0.10)

18 00 [2 09, 154 74] 

1.73 [0.72, 4.15] 
4.53 [0.46, 44.83]

19 124 11 131 57.7% 1.97 [0.90. 4.34]

12 194 8 163 42 3% 1.28 [0.51, 3.21]
318 294 100.0% 1.64 [0.90, 2.99]

31 19

= 0 50, df = 1 (P = 0.48): 1" = 0%

0.01 01 1 10 100 
Favours IVD Favours CS
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5.15.9 UUI - instrumental vaginal birth compared with caesarean section
Data were available for the >3, <6 months time period only (Table 3-150, Figure 3-14), 

and the meta-analysis estimate is imprecise as there are so few (n=10) events (Figure 5- 

16).

Figure 5-16 UUI between three and six months postpartum: IVD compared with CS

IVD CS Odds Ratio Odds Ratio

Study o r Subgroup Events Total Events Total W eight M-H, Random, 95% C l M-H, Random, 95% Cl

7.3.5 UUI >3 months, <6 months postpartum
■

Chaliha et al 1999 5 124 1 131 50.7% 5 46 [0 63, 47.43] ■

The MAMMI study 2014 1 194 3 161 49.3% 0.27 [0.03, 2.65] ■

Subtotal (95% Cl) 318 292 100.0% 1.25 [0.07, 23.61]

Total events 6 4

Heterogeneity: Tau" = 3.22; Chi^ = 3.52, df = 1 (P = 0.06); I* = 72% 

Test for overall effect: Z = 0.15 {P = 0.88)

0.01 0.1 1 10 100 
Favours IVD Favours CS
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5.15.10 Age as a risk factor for urinary incontinence
Women aged less than 35 years were significantly less likely than women >35 years to 

report urinary incontinence during pregnancy (OR 0.60, 95% Cl 0.49-0.74, 3 studies, 

3137 participants, 1281 events) and between >3, <6 months postpartum (OR 0.74, 0.61- 

0.90, 3 studies, 4999 participants, 1344 events) (Figure 5-17). At the >3, >6 months 

postpartum time period, all three studies found a reduction in the risk of reporting urinary 

incontinence in women aged <35 years although the finding did not reach the level of 

statistical significance in either Brown et a/.’s or the MAMMI study. Meta-analysis data 

are in table 3-151, figure 3-15.

Figure 5-17 Ul during pregnancy and up to six months postpartum: age <35 years compared with >35 
years

<35 years >35 years Odds Ratio

Study or S ubgroup Events Total Events Total W eight M-H, Random, 95% Cl

8.1.1 Ul during  pregnancy

Brown et al 2010 559 1100 150 244 52.1% 0.65 [0.49, 0 86]

Espuna-Pons et al 2012 429 1124 70 134 32.4% 0.56 [0.39, 0.81]

The MAMMI study 2014 46 397 27 138 15.5% 0,54 [0.32, 0.91]

Subtotal {95% Cl) 2621 516 100.0% 0.60 [0.49, 0.74]

Total events 1034 247

Heterogeneity: Tau* = 0.00; Chi’  = 0.55, df = 2 (P  = 0.76); 1" = 0%
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5.15.11 SUI and age >35 years compared with <35 years
There were no data available for meta-analysis.

5.15.12 Ul and BMI <25kg/m^ compared with >25kg/m^
Women with a BMI <25kg/m^ were less likely to report urinary incontinence during 

pregnancy (OR 0.33, 95% Cl 0.43-0.87, 3 studies 2954 participants, 1257 events) and 

during >3, <6 months postpartum time period (OR 0.33, 95% Cl 0.43-0.87, 3 studies 

2954 participants, 1257 events) compared with women with a BMI >25kg/m^ (Table 5- 

18). Findings from the MAMMI study concur with the other studies for all time periods. 

Meta-analysis data are in table 3-154, figure 3-17.

Figure 5-18 Ul during pregnancy and up to six months postpartum: BMI <25kg/m^ compared with 
>25kg/m^
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5.15.13 SUI and BMI categories

There were no data available for any time period.

5.15.14 UUI and BMI categories

There were no data available for any time period.
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5.15.16 Ul and infant birth weight <4kg compared with >4kg
There was no significant association between infant birth weight and urinary 

incontinence for any time period (Figure 5-19). The MAMMI study data tended to favour 

infant birth weight >4kg during the ^3, <6 months time period, but as these data are 

preliminary, this might change when the final data are analysed. Meta-analysis data are 

in table 3-157, figure 3-19. There were no data on stress or urge incontinence.

Figure 5-19 Ul during pregnancy and up to six months postpartum: infant birth weight <4kg 
compared with ^4kg
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5.15.17 SUI and infant birth weight
No studies reported data for any time period.

5.15.18 UUI and infant birth weight
No studies reported data for any time period.
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5.16 Risk factors assessed in the MAMMI study not included in the 
systematic review
The systematic review did not include (i) perineal trauma, (ii) spontaneous vaginal birth 

with, versus without, epidural anaesthesia, (iii) instrumental birth assisted with 

vacuum/kiwi versus instrumental birth with forceps/combined instruments and (iv) urinary 

catheterisation in labour, and these outcomes are discussed here with reference to the 

preliminary analyses of the MAMMI study.

5.16.1 Perineal trauma
There was no association found between degree of perineal trauma and urinary 

incontinence during either of the postpartum time periods in the MAMMI study (Table 4- 

55 and 4-56). However, fewer than five women who had a third or fourth degree perineal 

trauma, and/or an extended episiotomy, reported urinary incontinence during both time 

periods, therefore chi-square and logistic regression tests are unreliable. A priori sample 

size calculations showed that the study would have 80% power to detect a statistically 

significant difference if 10% of 196 women who had a spontaneous vaginal birth with no 

perineal trauma had urinary incontinence at 6 months postpartum, and 19% among 582 

women who had a spontaneous vaginal birth and perineal trauma or episiotomy. To 

date, the number of women in the MAMMI study birthing spontaneously is well below this 

calculation and just one-fifth (22.6%, n=38) of women who birthed spontaneously had an 

intact perineum, first degree perineal tear with or without sutures, or anterior labial tear.

Data on urinary incontinence and associations with perineal trauma were not extracted 

for the systematic review because of variations in defining perineal trauma. Hvidman et 

al. (2003) found a significant association with pehneal suturing but not with episiotomy; 

Wesnes et al. (2009) found no association between third and fourth degree trauma and 

de novo postpartum urinary incontinence; Schytt et al. (2004) found no association with 

third and fourth degree perineal trauma and stress urinary incontinence or with first and 

second degree perineal trauma in primiparous women. Gartland et al. (2012) decided 

against assessing extent of perineal trauma and associations with postpartum 

incontinence because of the risk of over adjusting for a variable that is closely associated 

with vaginal birth. Nevertheless, the outcome merits further investigation in women who 

birth spontaneously if the larger sample size permits adjustments for all other 

confounding variables and the assumptions underpinning chi square and logistic 

regression tests are fulfilled.

5.16.2 Spontaneous vaginal birth with, versus without, epidural anaesthesia
In the univariate analysis, women who birthed spontaneously without epidural 

anaesthesia were significantly less likely to report urinary incontinence in the first three
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months postpartum compared with women who used epidural anaesthesia (OR 3.6, 95% 

Cl 1.3-9,8, p=0.01) (Table 4-51) but the association was not significant in the 

multivariable model (Table 4-52). Identifying this as a secondary outcome in the 

systematic review was given considerable thought but, after the scoping and first 

literature search, it was apparent that few studies reported epidural anaesthesia as a 

separate variable. Epidural anaesthesia is associated with prolonged second stage of 

labour (National Institute for Health and Clinical Excellence 2007); and prolonged second 

stage of labour, but not epidural anaesthesia, was found to be significantly associated 

with urinary incontinence in the maternal health study (Brown et al. 2011). Accurate 

assessment of epidural anaesthesia as an independent risk factor for postpartum urinary 

incontinence necessitates isolating it from, and adjusting for, the possible mediating 

effects of urinary catheterisation, perineal trauma and prolonged second stage of labour. 

Given the degree of adjustment required, there may be an insufficient number of cases 

to fulfil the underlying assumptions of chi-square and logistic regression tests and assess 

associations reliably. The expectation was that the sample size of 1600 would be 

insufficient to test significant associations at a detailed sub-group level because of the 

small number of women that would be in each category (Appendix 9).

5.16.3 Urinary catheterisation in labour
This is, ostensibly, a worthwhile outcome to investigate as it involves the introduction of a 

foreign implement into a woman’s urethra, intermittently or continuously, during labour 

and birth, with the potential to impact on postpartum urinary function. Following 

consultation with labour ward midwives, it emerged that the practice of inserting a urinary 

catheter in women who were using epidural anaesthesia for labour had become ‘routine’, 

and although its introduction to practice could not be dated, this preceded the 

commencement of the MAMMI study. However, data extraction from women’s records 

revealed that it was not recorded routinely in the woman’s labour and birth records but 

the ‘default’ position, agreed with midwives, was to ‘assume’ the woman had a urinary 

catheter inserted, either intermittently or continuously, if she used epidural anaesthesia. 

In the second quarter 2014, the practice changed from using a non-specified type of 

catheter, not always a urinary catheter, to using a size 12 Foley urinary catheter inserted 

using aseptic techniques. In August 2014, the updated guideline on epidural anaesthesia 

(neuroaxial analgesia) was agreed and, interestingly, recommends that women using 

epidural anaesthesia be encouraged ‘to void 2-3 hourly using a bed pan...’ but ‘if unable 

to void...or if it is anticipated the woman will require more than 2 catheterizations in 

labour..’ then a Foley urinary catheter should be inserted and left on free drainage
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(O'Reilly & Cannon 2014b, 2014a). This is also the undocumented routine practice in 

another of Dublin’s large maternity hospitals (personal communication).

The absence of literature on urinary catheterisation in labour, and possible associations 

with postpartum urinary incontinence or lower urinary tract symptoms (LUTS) postpartum 

is remarkable. It may be that urinary catheterisation is such an uncommon intervention in 

labouring women using neuroaxial analgesia that it does not merit mention or it may be a 

common but unreported practice. It has become routine practice in the site hospital and 

is worthy of assessment because possible complications include infections, urethritis and 

urethral strictures (HSE Health Protection Surveillance Centre 2011), all of which might 

increase a woman’s risk of reporting urinary incontinence postpartum. In 2012, 73% 

(n=2571) of primiparous women in the study site used epidural anaesthesia, 78.6% 

(n=2021) of whom birthed vaginally and probably had their bladder catheterised during 

their labour (Coulter-Smith 2013).

Only one study, Birch & Doyle (2011), investigated bladder emptying in labour but did so 

in the context of pattern and frequency of bladder emptying, either spontaneously or by 

catheterisation, and association with prolonged periods of not voiding urine. A trial on the 

use of high dose epidural (control group) combined epidural/spinal and low dose 

infusion, concluded that relative to the women in the control group, women who received 

mobile epidural techniques were more likely to be able to void urine spontaneously at 

any time (Wilson et al. 2009). What is interesting in the Wilson et al. paper is the 

proportion of women in each group who did require intermittent unnary catheterisation 

during labour; 79% in the control group, 68% in the combined spinal/epidural group and 

62% in the low-dose infusion group.

Isolating urinary catheterisation as a risk factor for urinary incontinence in women 

birthing spontaneously, independent of other factors, including pre-pregnancy and 

pregnancy history of urinary incontinence, perineal trauma and duration of the second 

stage of labour, may be challenging, but given its clinical importance and relevance, it is 

worthy of investigation.

5.16.4 Instrumental birth assisted with vacuum/kiwi and forceps/ combined 
instruments
Much of the literature analysed for the systematic review categorised instrumental birth, 

or operative vaginal birth, but did not sub-group outcomes by the type of instrument 

used. In the earlier studies on mode of birth and urinary incontinence, operative birth was 

significantly associated with reporting urinary incontinence postpartum (Johanson et al. 

1993). More recent studies have reported mixed results. For example, Arya et al. (2001) 

and Boyles et al. (2009) both found significant associations between instrumental birth
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and urinary incontinence. Arya et al. found that urinary incontinence was more likely to 

persist following birth assisted with forceps compared with spontaneous birth or birth 

assisted with vacuum, although the sample size of 315 women resulted in some of the 

sub-groups having as few as 2 cases of urinary incontinence. Boyles et al., with a 

sample size of 5599, found that the risk of urinary incontinence increased significantly 

following instrumental birth compared with spontaneous birth between three and six 

months postpartum. Conversely, Brown et al. (2011), with a sample size of 1263, found 

no association between operative birth and urinary incontinence at 3 months postpartum 

compared with women who birthed spontaneously although a later publication from the 

same study (Gartland et al. 2012) found that birth assisted by vacuum extraction but not 

birth assisted by forceps was associated with persistent urinary incontinence in the first 

18 months postpartum. Glazener et al. (2006) with a sample size of 3402 found no 

significant difference between either forceps of vacuum assisted birth compared with 

spontaneous birth.

By its very nature, applying forceps involves using instruments that contact directly with 

internal maternal tissues, unlike vacuum or kiwi instruments, designed to contact directly 

with the baby’s head. Although the use of a vacuum instrument is associated with less 

maternal perineal and vaginal trauma, it is more likely to result in failed operative delivery 

and necessitate the sequential use of additional instruments or progression to caesarean 

section. Forceps instruments are more likely to result in successful operative birth but 

are also associated with higher rates of incontinence (O'Mahony et al. 2010). With this in 

mind, assessing differences in prevalence of urinary incontinence in women following 

instrumental birth assisted with vacuum/kiwi versus, forceps/combined instruments, 

merits analysis with the complete cohort in the MAMMI study. While there are sub

groups within these types of instruments, rotational and non-rotational forceps, and metal 

and silicone vacuum cups, no attempt can be made to group women by specific type of 

instrument used based on women’s pregnancy and birth records because this level of 

detail is not routinely recorded in the woman’s records. However, in survey 2, women 

who had an operative vaginal birth are asked to indicate the type of instrument(s) that 

were used, and if ‘rotation’ was necessary, thus women’s responses may enable ‘typing’ 

on instrument used. Isolating this as an independent variable will also necessitate 

stratifying women by gestation at birth, because vacuum/kiwi instruments are not 

recommended when the gestation is less than 36 weeks.
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5.17 Objective (iii); to identify factors amenable to trialling in future 
studies
The third and final objective for the urinary incontinence strand was the identification of 

factors that may be amenable to modification and trialling in future studies.

At the outset, it is acknowledged that the identification of these factors in this thesis is 

based on preliminary analysis of limited data. These will be reviewed and revised when 

the final analysis of the MAMMI study is complete. Before identifying modifiable factors, 

and making recommendations for practice, 8.5% (n=75) of responses to the questions on 

urinary incontinence in all three surveys were checked to verify the accuracy of data 

inputting. Paper copies of women’s surveys were checked alongside the SPSS records 

by two people and were found to be 100% accurate. This quality assurance was in 

addition to the on-going monthly accuracy checks of the study data. Also, these 

variables, and data analyses methods used, were shared with an epidemiologist who 

confirmed the appropriateness of the analyses employed.

Past practice in the site hospital showed that women were not asked about their urinary 

continence status at their first antenatal visit. Anecdotal evidence from midwives in other 

hospitals/units in Ireland, and elsewhere throughout Europe, suggests that this was not 

unusual. When the MAMMI study was established in 2012, two additional questions on 

urinary incontinence were added to the electronic version of first booking visit form. The 

questions were added to the ‘renal’ section of this form, were ‘hidden’ from immediate 

view, and were not part of the routine questions asked of women. This was not by choice 

but because the electronic system could not accommodate the inclusion of additional 

questions in a way that allowed them to be displayed on primary screens. An analysis of 

these questions, by the IT midwives in the site hospital, showed that very few of these 

questions were completed. Questions on stress and urge urinary incontinence were also 

added to the postpartum midwifery (paper) records, and midwives working in the 

postnatal wards were informed about the study and requested to ask women about 

pregnancy related urinary symptoms before their discharge home after birth. Information 

from these questions were included in the data extraction from the women’s pregnancy 

and birth records, but analysis showed that only 42.9% (n=231/538) of these records 

were completed.

Any proposed change relating to enquiry about leaking urine before, during and after 

pregnancy, and record keeping, should be a recommendation rather than a subject for 

trialling for two main reasons; (i) known risk factors exist and asking women about their 

continence status may stimulate additional discussion on prevention, treatment and
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appropriate referral, if required and (ii) effective treatments for urinary incontinence 

during pregnancy are known (Boyle et al. 2012).

5.17.1 Factors am enable to intervention during the antenatal period

1. Identification of women at increased risk of having/developing urinary 

incontinence before and/or during pregnancy for participation in a targeted Pelvic 

Floor Muscle Exercise (PFME) exercise, or other exercise programme, during 

pregnancy

Pelvic floor muscle exercise (PFME) programmes, of varying type and content, have 

been shown to be effective in treating and preventing urinary incontinence in the short 

term (Glazener et al. 2014), although further testing on their long term effects is required 

(Boyle et al. 2012). Knowing that women who had childhood enuresis, have a BMI 

>30kg/m^ or who leak urine less than once per month before pregnancy have an 

increased risk for urinary incontinence both before and during pregnancy, suggests that 

there is scope for identifying an intervention that targets such women who are at 

increased risk. Over 7% (n=62) of participants in the MAMMI study leaked urine once per 

month or more frequently before pregnancy, and a further 27% (n=237) leaked urine less 

than once a month. There is scope for developing an intervention targeting either of 

these groups of women for participation in a PFME exercise programme. To be 

acceptable, any intervention should be designed with women as key members of the 

research team.

2. Identification of women at increased risk of having/developing urinary 

incontinence before and/or during pregnancy for receiving a ‘reminder text’ to 

perform PFME during pregnancy

In 2014, I developed four self-help educational videos on PFME and urinary 

incontinence, funded by the HRB through a KEDS award^, in collaboration with the 

physiotherapists at the site hospital.

The idea for the videos emerged approximately 6 months after the start of the MAMMI 

study, as it became apparent that a considerable proportion of women leaked urine, but 

only 50% of first-time mothers attend PFME education classes at the site hospital. A 

subsequent sub-study of the MAMMI study, titled ‘Women’s knowledge and practice of 

Pelvic Floor Muscle Exercises (PFME) and their opinion of PFME education at the

^  In 2 0 1 2 , the  H ealth  R esearch  Board (H R B ) initiated the K now ledge E xchange and D issem ination  S ch em e  
(K E D S ). T he  aim  of this o nce-o ff funding initiative w as to enco urage  and facilitate creative and innovative  
exchange and d issem ination  stra teg ies/research  activities. This aw ard funded the developm ent of the four 
self-help  educational videos on P F M E  and Ul (G rant num ber H 0 1 4 9 8 ).
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Rotunda Hospital’, was developed, and surveyed 570 women of all parities in the third 

trimester of pregnancy or in the immediate postpartum period. The, as yet, unpublished 

findings show that one-third of these women (33.2% n=189) had never heard of PFME, 

and two-thirds (69.5%, n=396) did not do PFME before their first pregnancy. Over half of 

women surveyed (54.2%, n=309) gave a negative or neutral response to the statement 

‘Before I became pregnant I knew I was doing PFME correctly’. While it is beyond the 

scope of the study reported in this thesis to make recommendations relating to pre

pregnancy education, these findings show a gap in women’s knowledge of PFME and 

the potential benefits in preventing and treating urinary incontinence. This gap in 

women’s knowledge has been identified in other studies (Fine et al. 2007, Whitford et al. 

2007b, 2007a, Mason et al. 2010). From August 2014 onwards, all women attending the 

site hospital will be given details of the four educational videos in order to increase the 

proportion of women who have access to reliable, trustworthy sources of information. 

However, while any form of a specific PFME programme appears to improve exercise 

frequency, less is known about the value of individual components such as videos like 

these and reminder calls/text. It may be feasible to design an intervention that 

encompasses sending women reminder texts to firstly watch, and then perform, PFME 

on a regular basis.

5.17.2 Factors amenable to modification during the intrapartum period
Current practice at the site hospital is to insert a urinary catheter, either intermittently or 

continuously, when a woman uses epidural anaesthesia. No association has been 

established between urinary catheterisation and postpartum urinary incontinence. 

However, urinary catheterisation is an additional intervention, and therefore a possible 

additional risk, for these women. It may not be suitable or desirable to design an 

intervention on urinary catheterisation, but it may be more appropriate to initiate an 

education programme for midwives aimed at maintaining mobility and spontaneous 

voiding of urine for women who use epidural anaesthesia. This should be a 

recommendation for practice rather than an intervention for thalling as it attempts to 

reduce an intervention that is not based on evidence.

5.17.3 Factors amenable to modification during the postpartum period
The interventions suitable for trialling in the antenatal period are also applicable to 

postpartum women. Additional factors to be considered in designing a postpartum 

intervention include; mode of birth, degree of perineal trauma and pre-pregnancy and 

pregnancy history of urinary incontinence.
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5.18 Limitations
The MAMMI study has a number of limitations that need to be acknowledged. The first 

limitation (to this thesis, but not the full study) lies in the fact that the findings presented 

and analysed here are preliminary and do not draw on the sample size that was deemed 

necessary for the full study. The findings are, therefore, limited in what they can 

contribute to the systematic review or to the identification of risk factors for urinary 

incontinence before and during pregnancy and up to six months postpartum. Despite 

this, the findings, in the main, compare favourably with those from the systematic review.

5.18.1 Survey design limitations
There are some limitations that are specific to the MAMMI study surveys. These are;

5.18.1.1 Survey one - the antenatal survey

(i) Survey one does not include a question on previous miscarriage or termination of 

pregnancy, as its exclusion was requested by the site hospital’s Research Ethics 

Committee. This prevents any investigation of association with urinary incontinence or 

other maternal morbidities.

(ii) Given that over 90% of women completed survey one in the second trimester of 

pregnancy, after they have had an ultrasound scan to confirm pregnancy and count the 

number of babies, it would be useful to have an additional question asking ‘How many 

babies are you expecting?'

(iii) While having notices of support on a variety of support services is viewed as positive, 

and was welcomed by women when assessing the acceptability of the surveys to them, it 

may be advantageous to have these included on a perforated detachable page, or 

include a second copy of all the inserts, so that women could retain them, if they chose 

to do so, after returning the survey.

(iv) It would be beneficial to know woman’s thoughts on the type of birth that is 

anticipated for them. This would help identify women who were planning/hoping to have 

a normal vaginal birth or an elective caesarean section and would a valuable addition to 

the analysis on mode of birth,

5.18.1.2 Survey two - three months postpartum

(i) The absence of a question on baby’s birth weight is an oversight that should be 

addressed for future studies using these surveys

(ii) In relation to birth by caesarean section, asking women if they 

‘requested/chose/desired’ to have an elective caesarean section would generate 

valuable information and add to the analysis of data from the caesarean section strand.
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(iii) The inclusion of a fourth option, ‘not applicable, always made it to the toilet’, to the 

question on severity of urinary incontinence was added following a recommendation by 

two expert reviewers during the content validation process. However, in the analysis, it 

means that calculation of a severity index score from women who chose this option is 

impossible and has resulted in missing data for this outcome. This cannot be altered for 

the MAMMI study but can be amended for the MAMMI 2 and MAMMI 3 studies.

5.18.1.3 Survey three - six months postpartum

The inclusion of this fourth option, 'not applicable, always made it to the toilet’, is also 

relevant to the design of survey three.

5.18.2 Methodological limitations
A strength of the MAMMI study lies in collecting most of the data from women 

prospectively. However, data on women’s pre-pregnancy health and continence status is 

sought through retrospective recollection and there are potential biases that need to be 

acknowledged;

5.18.2.1 Potential biases

(i) Estimates of symptoms before pregnancy may be subject to recall bias; having 

symptoms of urinary leakage or incontinence in pregnancy may make women more likely 

to report having had symptoms in the period before pregnancy,

(ii) The intimate and sensitive nature of the survey questions, and the frequency of 

follow-up required, may have biased the sample in that women with symptoms may be 

more likely than those without, to take part. It is acknowledged that women aged over 30 

years, particularly those aged over 35 years, are over-represented in the study sample, 

and women aged less than 24 years are under-represented compared to the site hospital 

and national data. The obstetric outcomes for participants in the MAMMI study are 

representative of those at the site hospital and outcomes for women giving birth in 

another Dublin maternity hospital with a comparable annual birth rate.

(iii) A large proportion of participants (64.1%) are college graduates although this is just 

slightly higher than the 2011 national rate of 53.1% for women aged 25-34 years (Central 

Statistics Office 2011).

5.18.3 Data analysis limitations
As stated earlier, the analyses are limited in that they were performed on preliminary 

data and the findings may change when the study is complete. One specific limitation is 

that data on the baby’s head circumference were not available for this thesis and this 

limited the analyses performed. These data will be analysed when the study is complete.
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5.18.4 Strengths of the MAMMI study
A strength of the MAMMI study is that it is the first formal collation of data on women’s 

postpartum health in Ireland. These data, although not necessarily applicable to all 

women birthing in Ireland, nevertheless provide information on the select population that 

is unobtainable elsewhere. The eventual sample size of 2,600 will provide data on a 

significant cohort of women that can be followed up for decades to ascertain the eventual 

outcome for women in relation to all morbidities.

A major strength of the study is that there are remarkably few missing data on any of the 

variables. This is testament to the women’s commitment to, and engagement with, the 

study. It also reflects women’s responses to the last question on some of the surveys 

indicating that they were ‘pleased’ be asked about their experiences.

[REFLECTION - anything is possible with the hght team

In hindsight, the MAMMI study was established with relatively few problems and I 
believe that this was due to the wisdom and experience of others; my supervisors 
and all those consulted along the way. The study’s successful implementation 
reflects the strengths of this team].

5.19 Summary
The MAMMI study urinary incontinence strand has shown that a considerable proportion 

of primiparous women leak urine before, during and after pregnancy. The findings, 

though preliminary, compare favourably when combined with those from the systematic 

review. Pooling data from a methodologically similar study showed no heterogeneity for 

urinary incontinence during the second trimester of pregnancy but persistent 

heterogeneity when pooled for type of urinary incontinence and for both postpartum time 

periods. Analysis of data from the larger final sample will include an exploration of 

urinary catheterisation as an independent risk factor for postpartum urinary incontinence 

in women birthing spontaneously, an association that is largely absent from the literature. 

This, together with pooling data from a methodologically similar study, has the ability to 

contribute to our understanding of incontinence and type of incontinence in primiparous 

women and an exploration of statistical heterogeneity amongst findings. The final 

conclusion and recommendations are presented in the next chapter.
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6. Conclusion and recommendations
These recommendations, although limited because they are based on preliminary 

analyses of the MAMMI study, are based on data from a large cohort of primiparous 

women (860 antenatally and 582 at three time points up to six months postpartum) 

attending one of the MAMMI study site hospitals in Ireland. The recommendations will be 

reconsidered when the study is complete, and contextualised alongside 

contemporaneous research findings, practices, guidelines and policies in the full report of 

the MAMMI study.

Characteristics of participants were compared with available data for primiparous women 

birthing at the site hospital and nationally in 2012. Outcomes on mode of birth are 

representative but there are differences in some of the social characteristics. The 

MAMMI study has fewer women aged 18-24 years and more women aged 30-39 years. 

Compared with the national data, the study sample is representative in terms of 

relationship status and, compared with the site hospital, has fewer women from non- 

European countries possibly because surveys were available in English language only. 

No national or site hospital data are available on BMI for comparison with the MAMMI 

data.

6.1 Chapter one - conclusion and recommendation
The introductory chapter collated the available information on women’s pregnancy and 

postpartum health from numerous unlinked sources, much of which was challenging to 

source. The picture that emerged fits with the World Health Organisation’s (WHO 1998) 

description of the postpartum penod as being under-researched, under-served and 

unchanged since first developed a century ago (WHO 2010b). It showed institutionalised 

maternity services, piecemeal data collection and an absence of linked follow-up 

services and data. While antenatal and intrapartum data capture is relatively intensive, 

many of these data are not available publicly and collated data on women’s postpartum 

health and morbidity are almost nonexistent. In spite of the existence of a model of care 

shared with GPs (Department of Health 1994), genuine service connectivity and data 

capture are absent in Ireland and this limits our knowledge of women’s postpartum 

health and health needs. Absence of these outcome data weakens the argument for 

shifting policies and practices and limits opportunities for planning services. These 

issues are not new in Ireland and the road map for addressing these deficits has been 

recommended previously and is presented here as one composite recommendation.
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6.1.1 Recommendation 1.1

The Department of Health should introduce connected multi-professional 
maternity services and maternal health surveillance and data collection

This recommendation encompasses and supports recommendations contained in 

reports commissioned by, and published on behalf of, the Government of Ireland or the 

Health Service Executive through the last decade (Harding Clark 2006, KPMG 2008, 

Begley at al. 2009) and should be a key priority for the Department of Health, the 

organisation with legitimate authority to influence and drive reform. Specifically, its 

implementation fits within the responsibilities of the incoming Women’s Health and 

Primary Care Services Deputy Chief Nursing Officer.

This recommendation requires minimal infrastructural change, can be introduced within a 

short time frame and is a necessary pre-requisite to the introduction of the individual 

health identifier (Government of Ireland 2014).

In 2006, Harding Clark recommended recording key data on sentinel events in a national 

integrated monitoring system using standard records that facilitate data extraction for 

internal and external audit, publishing annual reports promptly and using HIRE data for 

audit and research purposes. If implemented, Harding Clark’s recommendations alone 

would eliminate some of the fragmentation in data collection that exists currently. A 

centralised repository of maternal health data exists in the form of HIRE. While the HIRE 

system collates data on episodes and not on individuals, and the NRRS reports 

demographic and clinical data, the merged systems would appear to be an untapped 

source of rich data. Data linkage systems are in place in many other countries and, with 

stringent requirements for accessing anonymised data, do not pose a threat to 

confidentiality.

The KRMG report (KRMG 2008, p. 82) showed that caesarean section rates in the three 

maternity hospitals were broadly in line with other countries but that the instrumental 

birth rate was higher, particularly in the Rotunda hospital, possibly reflecting the 

ubiquitous use of active management of labour. However, the data presented in the 

report are for both multiparous and primiparous women and such averages (Declercq et 

al. 2011) mask the real (lower) rates of spontaneous and (higher) rates of instrumental 

birth in primiparous women, seen when individual hospital reports are scrutinised 

(Coulter-Smith 2013, Gaffney 2013, Greene 2013, Sheehan 2013). Future data 

collection systems require data differentiation by parity and, redesigning the model of 

care towards a midwifery-led model with less intervention, as recommended in both the
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KPMG (2008) and the MidU study (Begley et al. 2009) reports, may help increase the 

spontaneous birth rate.

What is also needed is a similar source of data collection on maternal postpartum health. 

Within the current system, it is possible for women’s postpartum GP visits (but not visits 

by PHNs) to be recorded electronically. Recording these as postpartum visits rather than 

the generic term 'consultation' (Daly 2014) may identify women’s postpartum maternity 

service usage, and reasons for usage. The absence of an electronic reporting system for 

use by PHN services requires remedial and urgent attention.

Ultimately, what is required in terms of data collection is the introduction of the electronic 

standardised maternity chart, developed in 2011, designed to standardise data in 

maternity hospitals/units and facilitate communication between all members of the 

multidisciplinary team. Its extension to use by members of the primary health care team 

providing postpartum care would give a sense of completion to a woman’s pregnancy, 

birth and postpartum experience.

Effecting change in maternity care services, maternal health monitoring and data capture 

methods is painfully slow at present. It is hoped that the robust data generously shared 

by the women who took part in the MAMMI study will help this to change and do so with 

the urgency that it warrants given how these postpartum women experience 

considerable morbidity and have unmet health needs.

6.2 Chapter two - conclusion and recommendation
The establishment of the MAMMI study as a mixed methods study and the embedded 

MAMMI study Ul strand was detailed in chapter two. Survey modifications were detailed 

and the minor content oversights that became apparent during the data analyses were 

noted. It became obvious that some remedial actions would be beneficial and suggested 

changes to both the larger MAMMI study and the questions on Ul are presented with the 

conclusions and recommendations from chapters four and five.

Reflecting on the entire thesis and the process for establishing the study in an Irish 

maternity care setting, it is apparent that Ireland's maternal health postpartum data 

collection and reporting falls short of many other countries. Periodic reviews of maternal 

health, sometimes in tandem with service-user evaluation (Public Health Agency of 

Canada 2009, Redshaw & Heikkila 2010, Cheyne et al. 2014) are a unique way of 

capturing a snapshot of maternal health and maternity services and offer Ireland 

examples of how postpartum women’s health, health problems and service evaluation 

could be obtained.
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6.2.1 Recomm endation 2.1

Periodic review of the health, morbidities and experiences of all women birthing in 

Ireland should be conducted.

Implementing periodic review of services fits within the responsibilities of the incoming 

Women’s Health and Primary Care Services Deputy Chief Nursing Officer and is an ideal 

way of benchmarking current and planning future services. Longitudinal studies on other 

aspects of Ireland’s population health, the Government-initiated ‘Growing up in Ireland’ 

study (Williams 2014) and the part-Government funded TILDA study (The Irish 

Longitudinal study on Aging) (Kenny 2014) are already in place and, with foresight and 

planning, it should be possible to conduct similar types of research or evaluations on the 

under-researched and under-served postpartum health services in Ireland. Such an 

approach might enable women to contribute to shaping these unchanged services and, 

whilst this would require start-up funding, the MAMMI study surveys, easily transferrable 

to an electronic system, offer a template for such data capture. Additional templates that 

require minimal modification could be sourced from those countries that have a history of 

maternity service user-evaluation. As already mentioned in the conclusion to chapter 

one, a potential national initiative lies in the linkage of the existing comprehensive data 

information systems, the HIRE and the NPRS. Such data linkage, governed by strict data 

protection legislation, would require minimal start-up funding, permit comparison of 

outcomes from the 19 maternity hospitals in Ireland, and has potential to yield rich data 

on women’s health and benefit service planning. Although limited to maternity hospital 

data at present, it would be possible to capture limited postpartum data by extending this 

information system to GP and PHN services.

In the absence of such initiatives, the MAMMI study and its various strands, and the 

MAMMI 2 and MAMMI 3 studies will progress as illustrated in figure 6.1 at the end of this 

conclusion. Furthermore, the team will continue to seek Research Ethics Committee 

approval and funding for follow-up studies with this unique cohort of women.

6.3 Chapter three - conclusion and recommendations
Since 2000, there has been a large increase in the number of studies published on the 

prevalence of Ul in pregnancy and/or at some point during the postpartum period, but 

reported prevalence varies greatly. Stratifying the studies included in the systematic 

review by definition and type of Ul, by OECD country and the presence or absence of 

pre-pregnancy Ul was done to try and achieve a more accurate estimate. Because Ul 

can persist or resolve over time, estimating more precise prevalence also required 

organising the data according to when the original studies were done. It was anticipated 

that accounting for some of the obvious methodological differences in this way would
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lead to sub-samples that were, if not homogenous, at least much less heterogeneous. 

While this stratification process inevitably reduced the data available for analyses for 

each time period, it was surprising how few remained. In this systematic review, 

moderate to high levels of heterogeneity were evident at all but eight time points and 

persisted even at the fourth and final level of analysis. This limits the value of existing 

evidence and its ability to shape and influence practice. These findings suggest there is 

a need for researchers to be more clear and transparent in defining participant 

characteristics and outcome measurements

6.3.1 Recomm endation 3.1

Research on Ul with pregnant and postpartum women should use the international 

definition of incontinence, and findings from observational studies should be 

reported in accordance with the STROBE guidelines.

The recommendation encompasses the need to specify inclusion and exclusion criteria, 

define Ul by type, frequency, timing of data collection and present data on primiparous 

and multiparous women separately and clearly.

6.3.2 Recomm endation 3.2

The systematic review and meta-analysis should be developed to include analyses 

by frequency of incontinence and by inclusion criteria.

Despite stratifying the included studies in four ways, meta-analysed findings showed 

moderate to high levels of heterogeneity in 100 of the 108 analyses, suggesting that 

clinical or methodological differences may be contributing to the variations in the 

findings. It would be worthwhile for researchers to advance these analyses by attempting 

to stratify findings by (i) frequency of incontinence and (ii) inclusion criteria (e.g. medical 

history). It may be useful to seek clarification from researchers when data are absent 

from publications.

6.4 Chapters four and five -  conclusion and recommendations
These chapters analysed and discussed the preliminary findings of the MAMMI study Ul 

strand. The recommendations, although limited because they are based on preliminary 

analyses, will be reconsidered when the study is complete.

In many ways, it was reassuring to find that the MAMMI study data were broadly in 

agreement with much of the published data but it was also interesting to uncover some 

differences which challenged the status quo and led to new ways of exploring the data. 

Analysing the data using two different definitions of Ul, one liberal and the other 

restricted by frequency, showed it was possible to present the prevalence from one study 

as being both higher and lower than the pooled prevalence from the systematic review.
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Mixed Ul was more frequently reported than either stress or urge incontinence alone in 

the MAMMI study, which is out of step with much of the published data that report stress 

incontinence as the most common type (Hunskaar et al. 2004, Glazener et al. 2006, 

Brown et al. 2010, Ebbesen et al. 2013). Acknowledging the limitations of categorising Ul 

by type (Brubaker et al. 2011, NICE 2013) and considering an alternative 

pathophysiological theory (Corcos & Mattiasson 2007) helps explain this finding but 

warrants detailed analysis of data from the final MAMMI cohort.

Being able to merge the pregnancy and postpartum data with the systematic review data 

focused the discussion and presented an interesting way of exploring the MAMMI study 

findings. The fact that the MAMMI study data did not reduce levels of heterogeneity was 

not surprising as the MAMMI study adds another methodologically different study 

conducted with a demographically different population. When data were pooled with 

those from the methodologically similar maternal health study (Brown et al. 2010, Brown 

et al. 2011, Gartland et al. 2012), no statistical heterogeneity was observed between the 

pregnancy findings but high levels were observed between the postpartum findings and 

between those on type of incontinence. This finding will stimulate exploration of data 

from the complete MAMMI cohort.

It may be possible to make additional recommendations following the final analysis of the 

MAMMI study but, in the meantime, these findings reinforce the need for precise 

definitions of Ul in research and, in conjunction with the systematic review findings, 

strengthen the argument for defining Ul by type and frequency as recommended in 3.1 

and 3.2.

6.4.1 Recommendations arising from the findings of the IVIAMIVII study Ul 
strand

A range of factors were assessed for their association with Ul before pregnancy and, 

while some showed a significant association in the univariate analyses, the two factors 

that were significantly associated in the multivariable analyses were;

(i) having a BMI >30kg/m^

(ii) having childhood enuresis

6.4.2 Recommendation 5.1

Assessment of risk factors for pre-pregnancy Ul should include maternal age, 
anxiety, low mood, ethnicity, UTIs as a child and UTIs as an adult and kidney 

problems as a child and as an adult.
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I will be responsible for these assessments in the final MAMMI study cohort. Factors not 

found to be significantly associated with pre-pregnancy Ul in this thesis were age, 

anxiety and low mood and these will be reassessed with the final cohort.

Factors not tested due to limited data were ethnicity, UTIs as a child/adult, history of 

kidney problems and fear of partner.

The variable for ethnicity requires consideration in terms of how it is defined i.e. in terms 

of being Caucasian, African, Asian or in terms of being ‘white’, 'black African’. While 

there is an underlying desire to explore the variable for being ‘white Irish’ separately, the 

final decision on how ethnicity is defined and categorised will be based on the definition 

that will yield the most meaningful assessment.

The variables for UTIs and kidney problems require careful consideration. As mentioned 

in the analysis, these variables could be biologically linked and either or both could be 

linked with childhood enuresis. Detailed exploration of collinearity among the explanatory 

variables is planned in the final data analyses.

6.4.3 Recom m endation 5.2

It is recommended that all pre-pregnancy factors are reassessed with the final 

MAMMI study cohort.

Again, I will be responsible for these assessments in the final MAMMI study cohort. This 

reassessment is necessary because this preliminary multivariable analysis suggests that 

the following factors are associated with new onset Ul during pregnancy;

(i) being aged >35 years

(ii) being overweight, BMI 25-29.99kg/m^

(iii) reporting urinary leakage less than once per month before pregnancy

If there are sufficient numbers in the final cohort, women aged 35-39 years and women 

aged >40 years should be assessed separately.

6.4.4 Recom m endation 5.3

It is recommended that associations with postpartum Ul are reassessed with the 

final MAMMI study cohort and include separate assessment of new onset Ul and 

persistent Ul.

I will be responsible for these assessments in the final MAMMI study cohort. Factors 

associated with Ul in the first three postpartum months in multivariable analyses were;

(i) being aged 30-34 years
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(ii) having an operative vaginal birth aided by vacuum/kiwi, or by forceps on 

its own, or by forceps combined with vacuum/kiwi

(iii) reporting urinary incontinence during pregnancy

A beneficial factor for reducing the reporting of Ul was;

(i) having a caesarean birth performed after the onset of labour

Between three and six months postpartum, the three factors associated with reporting Ul 

were;

(i) being underweight, BMI <18.5kg/m^

(ii) being obese, BMI >30kg/m^

(iii) reporting urinary incontinence in pregnancy

Birthing spontaneously without epidural anaesthesia was used as the reference category 

and this appeared to be worthwhile given the difference in Ul prevalence (20.0%).

6.4.5 Recomm endation 5.4

It is recommended that associations with birthing spontaneously without epidural 

anaesthesia and postpartum Ul, new onset and persistent, are explored further.

I will be responsible for these assessments in the final MAMMI study cohort which will 

require a distinction between women who birth spontaneously without epidural 

anaesthesia with, versus without, urinary catheterisation. As urinary catheterisation is not 

recorded in the women’s labour records routinely, accurate assessment requires using 

women’s recollections on urinary catheterisation obtained from survey two.

Exploring urinary catheterisation as a risk factor for de novo postpartum Ul in women 

who birth spontaneously without neuroaxial analgesia has the potential to contribute new 

knowledge to the body of literature.

6.4.6 Recomm endation 5.5

It is recommended that risk factors for new onset Ul are assessed in women who 

reported no urinary leakage before or during pregnancy.

I will be responsible for these assessments in the final MAMMI study cohort which will 

require the identification of women who reported no urinary leakage before or during 

pregnancy but reported leakage in the postpartum pehod.

In the preliminary analysis, Ul was defined as leaking urine once per month or more 

frequently. If the final MAMMMI study sample permit, exploring new onset Ul in women 

who reported being uhnary continent before and during pregnancy has the potential to
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contribute new knowledge. This approach seeks to refocus the assessment on the 

normality of being urinary continent.

6.5 Conclusion and recommendations from the overall study
Findings from the systematic review and MAMMI study Ul strand revealed that 

considerable proportions of women report Ul before, dunng and after pregnancy. When 

the totality of these findings are set in the context of the maternity services in Ireland, 

and considered along with the lessons learnt from establishing the MAMMI study, it is 

apparent that considerable proportions of phmiparous women experience Ul before, 

during and after pregnancy and opportunities for implementing effective remedial 

treatment are being lost.

6.5.1 Recommendation 6.1
All healthcare professionals assessing women’s health during pregnancy should 

ask routinely about urinary continence status

The MAMMI study Ul strand and other studies (Glazener et al. 2006, Wesnes et at. 

2009, Brown et al. 2010) demonstrated the existence of identifiable risk factors for Ul, 

but data are not requested or recorded at the site hospital. When the MAMMI study was 

being established, an attempt was made to encourage midwives at the booking clinics 

and in postnatal wards to capture these data in the women’s charts, but analysis shows 

that the questions were not completed systematically. To benefit women, these 

questions need to become an integral part of the woman’s first pregnancy visit 

assessment. The current maternity care record is limited but the newly designed 

maternity chart does itemise ‘urinary symptoms’ as a potential problem and includes a 

section that can be completed by the woman. These initiatives are most welcome but 

would benefit from minor modification before implementation. The term ‘urinary 

symptoms’ is broad and ambiguous (and may often be taken to refer to urinary tract 

infection symptoms) whereas asking the question ‘Do you leak urine, even small 

amounts, when you don’t mean to?’ is more specific. Women are reluctant to ask for help 

(Mason et al. 2001, Koch 2006, Siddiqui et al. 2014) and health professionals do not ask 

about Ul (Brown et al. 2014), so the introduction of a new chart in Ireland offers an 

opportunity to be proactive in addressing these deficits. The practice of women carrying 

their own chart facilitates communication among the multi-professional team, and 

extending the section completed by women to one that could be updated by women on 

an on-going basis would help health professionals identify symptomatic women and 

those at increased risk postpartum. Retaining this record as the woman’s main health 

record for care and treatment up to at least the end of the postpartum period, i.e. six 

weeks postpartum, might facilitate more comprehensive data collection on women’s
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health postpartum. Including an insert sheet for the assessment, or even self- 

assessment, of symptoms could help to initiate discussions during the postpartum health 

visits (MacArthur at at. 2003). If other maternal health morbidities are revealed when the 

additional strands of the MAMMI study are completed, this single record could facilitate 

the totality of health surveillance and data collection.

6.5.2 Recomm endation 6.2

All healthcare professionals should discuss the prevention and treatment of Ul 

with pregnant and postpartum women as part of routine care

When women with symptoms of Ul and those at risk of developing symptoms have been 

identified, it is incumbent on all health professionals to help them understand the link 

between performing PFME regularly and becoming and staying urinary continent (Boyle 

et al. 2012). Failure to do this is neglectful of women because being urinary incontinent is 

disempowering (Hagglund & Ahlstrom 2007), humiliating (Hagglund & Wadensten 2007), 

embarrassing (Hermansen et al. 2010) and prevents women from taking exercise 

(Nygaard et al. 2005, Hermansen et al. 2010). The lack of focus on continence 

promotion during pregnancy (Mason et al. 2001, Fine et al. 2007, Whitford et al. 2007a) 

represents a lost opportunity for women to regain control, become continent and, 

perhaps, remain continent for life.

Survey design limitations were identified during data analyses and acknowledged in the 

discussion chapter. It is not possible to make amendments to the initial Phase 1 of the 

MAMMI study but it is feasible to make and implement recommendations for the MAMMI 

2 and MAMMI 3 studies. Those relating to Ul data and analyses are;

6.5.3 Recom m endation 6.3 

It is recommended that the following changes should be made to the surveys:

(i) the inclusion of a question on baby’s birth weight in survey two

This would overcome the fact that data are missing from those few women who decline 

access to their pregnancy and birth records.

(ii) the removal of the fourth option, ‘not applicable, always made it to the toilet’ to the 

question on severity of urinary incontinence from surveys 2 to 5.

This would overcome the limitation on the calculation of the severity index score.

Reflecting on these content omissions and the process of analysing the Ul data led to a 

reassessment of the other strands. The following recommendations are viewed as being 

beneficial:
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6.5.4 Recomm endation 6.4

It is recommended that the following changes should be made to the surveys:

(i) asking women ‘how many babies are you expecting?’ in survey one (including a 

‘Don’t know' option).

Over 90% of women in the MAMMI study completed survey one in the second trimester 

of pregnancy. All of these women would have had an ultrasound scan and would know 

how many babies they were expecting. Including this question would aid preparation and 

administration of survey two.

(ii) asking women ‘what type of birth are you hoping to have? with the options of ‘vaginal 

birth', ‘planned caesarean section - no labour’, ‘haven’t thought about it’ (including an 

option for comment) in survey one.

Identifying women who are planning/hoping to have a normal vaginal birth or a planned 

caesarean section would shed more light on women’s expectations and aid analyses on 

women’s post birth reflections on participation in the decision-making process.

(iii) asking women who have a pre-labour caesarean section ‘did you ask your doctor or 

midwife to have a caesarean section?’ in survey two.

This, together with recommendation 6.4ii, would add to the information on maternal 

request, listed as a reason in the records of just four women in the present sample, as an 

indication for caesarean section, and add to the analysis of mode of birth by healthcare 

insurance status.

6.5.5 Recom m endation 6.5

Alternative means of capturing outcome data on a representative sample of 

younger women aged 18-24 years, women aged <18 years and non-English 

speaking women should be introduced

Despite on-going monitoring of information-giving and enrolment, women aged 18-24 

years are under-represented in this sample compared with the site hospital and national 

data (9.4% versus 22.2% and 20.4% respectively). Alternative and innovative means of 

researching postpartum health outcomes in these young women are required. REC 

approval was not granted for recruiting women aged <18 years, and it is acknowledged 

that knowledge of their outcomes is no less valuable.

Alternative means of engaging with non-English speaking women, as well as women 

more generally is highly desirable. In 2012, almost one woman in four (24.0%, n=14,625) 

birthing in Ireland was from other EU countries (excluding Ireland and the UK) (12.9%, 

n=9293), 0.8% (n=551) were from the rest of Europe, 2.7% (n=1936) were African and
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4.0% (n=2875) were Asian (ERSI 2013). Many of these women might not speak or 

understand English sufficiently to complete the surveys. The responsibility for capturing 

the outcomes for these women would lie with the Department of Health and again, 

specifically, the incoming Women’s Health and Primary Care Services Deputy Chief 

Nursing Officer. In the absence of such a Departmental initiative, capturing outcomes for 

non-English speaking women is reliant on securing additional funding to translate the 

surveys into the relevant languages.

The final objective of this thesis was to identify factors amenable to modification. Risk 

factors for having/developing urinary incontinence before and during pregnancy were 

identified and both of these are addressed in the following recommendation;

6.5.6 Recommendation 6.6
It is recommended that a randomised trial be conducted, with women who have 

risk factors for Ul, to compare two or more ways of preventing Ul in the 

postpartum period

This recommendation is tentative and may change when the final analyses are complete. 

If appropriate, interventions pertaining to the antenatal, intranatal and postpartum 

periods will be identified. When a factor amenable to modification is identified, its 

acceptability to women will be discussed within a focus-group type forum with pregnant 

and postpartum women.

6.6 Potential contribution of maternity policy in Ireland
The findings show that one in three women leaked urine before pregnancy, just over one 

in three leaked urine in pregnancy, one in two leaked urine at three months, and one in 

three leaked urine at six months, postpartum.

Many women who leaked urine during pregnancy thought it was ‘normal’ or ‘to be 

expected’, and consequently did not disclose it. Postpartum, many women did not 

disclose Ul, nor were they asked about it by healthcare professionals.

It appears that Ul is invisible, even during the pregnancy-postpartum period when 

women are engaging frequently with the maternity services, and women have 

information and health needs which are not being met within current service provision. 

This means that opportunities for promoting continence are being lost.

The researcher has a responsibility to share these findings to those who are affected and 

those who can effect change, and this requires a dissemination plan which targets the 

various stakeholders, including women and women’s health advocacy groups, 

healthcare professionals and policy makers.
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For women and advocacy groups, the key message is that leaking urine is not normal 

and can be treated. Tolerating urinary leakage leads to unnecessary suffering and the 

persistence of a condition that is preventable and treatable with conservative treatment.

Sharing the Ul prevalence data with maternity healthcare professionals, midwives, 

obstetricians, physiotherapists, GPs and PHNs, may encourage them to enquire about 

Ul, and communicate the availability of conservative preventative and curative 

treatments, routinely and frequently. If such enquiry became routine, it is possible that 

women would learn that Ul is not normal, not to be expected and can be treated.

The lack of data, and lack of connectivity between services and data collection systems 

in Ireland, contributes to Ul being concealed. From a health and maternity care policy 

perspective, this means that health needs are unknown and consequently, service needs 

are not identified. Currently, there is no reference to Ul in any maternity care policy 

document, therefore these findings contribute new knowledge to national data, and can 

be used to influence and guide both maternity care and women’s health care policy.

Ul has human and resource implications and the findings from this study have the 

potential to generate awareness, make Ul visible, influence service provision, and 

crucially, provide the information that will help influence and improve practice and care 

for mothers in the future.

Ul also has both direct and indirect cost implications. Direct health care costs include 

those spent on health care delivery, service provision, containment and treatment 

products including pharmaceutical and surgical treatments. Direct personal costs are 

those women spend on products, treatments and services to manage their Ul. Indirect 

costs relate to those incurred through, for example, lost productivity through absence 

from work. Data on direct and indirect personal costs are being captured in survey 5 at 

12 months postpartum and will add to the discussion on economics.

The exact costs of Ul in Ireland is unknown but the Continence Foundation of Ireland 

(2007) estimated expenditure at €43.7m, with €20m being spent on pharmaceutical 

products and €1.4m being spent on surgical devices for the treatment of stress 

incontinence. Ul is expensive to contain and manage; while the main direct health care 

costs relevant to women of reproductive age are likely to be in relation to service 

delivery, and possibly pharmaceutical and/or surgical intervention, exact costs are 

unknown.

From a cost perspective, it is worth noting that findings from studies with cohorts of older 

women suggest that Ul becomes more severe, more debilitating and life-limiting with 

increasing age (Milson 2009), thus increasing the need for pharmaceutical and/or
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surgical intervention. Helping pregnant and postpartum women learn that Ul is not 

normal and should not be tolerated may impact on the proportion of women reporting Ul 

and requiring intervention in later years of their lives.

In summary, findings from the MAMMI study Ul strand have the potential to generate 

greater awareness of Ul among women and professionals. This may lessen the 

acceptance of Ul as normal and increase the use of conservative preventative and 

curative treatments. All of this has the potential to reduce the proportion of pregnant and 

postpartum women with Ul, reduce suffering to the individual, and possibly, contribute to 

a reduction in health services expenditure in the long-term.

6.7 On-going development of the MAMMI study
To date, four sub-studies (one undergraduate and three MSc theses) have been 

completed as part of the MAMMI study. The main MAMMI study is continuing with eight 

strands and the potential for further strands and initiatives will be developed (Figure 6.1).
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Figure 6-1 The development of the MAMMI study and strands 2011-2014
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6.7 Conclusion to thesis and future research plans
The MAMMI study Ul strand will continue and will include the completion of the following 

post-doctoral objectives;

6.7.1 Post-doctoral objective (i)
To identify the existence, extent and prevalence of Ul at 9 and 12 months 

postpartum for women having their first baby.

Recruitment to the MAMMI study (Phase 1) will end on October 3̂ '̂  2014, and data 

collection for survey five will end approximately February 2016.

6.7.2 Post-doctoral objective (ii):
To identify the health service-seeking behaviour of a sub-sample of women 

experiencing Ul.

In-depth interviews with 20*25 women experiencing Ul at six months postpartum will be 

conducted and thematically analysed.

6.7.3 Post-doctoral objective (Hi):
To identify risk factors for Ul that may be amenable to intervention and trialling in 

future studies.

The preliminary data analyses show that considerable proportions of women report Ul at 

all time points and this is unlikely to change, but it is only when the final analyses are 

complete that modifiable factors can be identified with confidence. Every attempt will be 

made to engage pregnant and/or postpartum women in the design of acceptable 

interventions.

As figure 6.1 shows, establishing the MAMMI study was just the first step in creating a 

life-time programme of research and a team of researchers. It would not have been 

possible to conceive of or initiate the full study and source funding without the support of 

experienced researchers and the addition of other team members.

The last words of gratitude go to the women who gave Intimate and sensitive information 

so generously. The small amount of absent data is a reflection of their engagement with 

the study. The final hope is that these data will effect real and positive change for all 

women’s postpartum health and health services.
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Appendix 1: Maternity hospital/units in Ireland in 2012

335



Maternity hospitals/units in Ireland 2012

Antrim

Down

London darry

Tyrone

Fermanjigh
Armagh

O C « w i  ^

Rottcommon

5̂ .’ Meam

WicklowLsa it

^  Cartow
■ *  ■

■npperary Kilkenny
Wexford

Maternity hospitals/units: births for 2009 (>500g) = 70,250 (based on 
data from 19 out of the 20 maternity hospitals) (Source: National 
Perinatal Epidemiology Centre (NPEC), Cork), (Personal communication).

Data on number of births in each hospital/unit are not reported in the ESRI 
data.

There were 76,012 births in Ireland in 2009 (ESRI (2011).

1. Letterkenny General Hospital (2158)
2. Sligo General Hospital (1666)
3. Mayo General Hospital Castlebar (1927)
4. Cavan General Hospital (1945)
5. Our Lady of Lourdes Hospital Drogheda (4154)
6. Midland Regional Hospital Mullingar (2932)
7. The Coombe Women's Hospital (8812)
8. The National Maternity Hospital (9318)
9. The Rotunda Hospital (8912)
10. Mount Carmel Maternity Hospital (1316) (Private hospital. Closed January 

2014)

11. Portiuncula Hospital Ballinasloe (2179)
12. University College Hospital Galway (3677)
13. Midlands General Hospital Portlaoise (2269)
14. Limerick City St Munchin’s Maternity Hospital* (2009 data absent. 2008 

births = 5473)
15. St Luke’s General Hospital Kilkenny (2154)
16. Kerry General Hospital Tralee (1958)
17. South Tipperary general Hospital Clonmel (1363)
18. Waterford Regional General Hospital (2526)
19. Wexford General Hospital (2315)
20. Cork Unified Maternity Hospital) (8978)
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Appendix 2: Health service staffing by category September 2009
to December 2013
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Health service staffing by category September 2009 to December 2013

Health Service Staffing by Category to December 2013

Medical/ Dental 8,095 8,320 8,353 9.218 +258 +3.2% +34 + 0 4 %
Niasng 37,753 34,637 33,768 39.343 -3 ,985 -10 .6% -8 6 9 -2 .5%
Health & Social Care Professionals 15,786 15,717 15,844 17.901 +58 +0.4% +127 +0.8%
Management/ Admin 17.626 15.726 15.503 17.614 -2 .123 -12 .0% -224 -1 .4%
General Support Staff 12,090 9,978 9 ,695 11.461 -2 .396 -19  8% -28 3 -2 .8%
Other Patent & Client Care ^ 1 8 ^ ^ 1 7 J ^ ^ 1 6 ^ 19.666 -10 .8% -33 2 -1 .9%

100%

80%-

60<Vi-

40%-

20% -

Grade Category breakdown (moritoriun onwards)

1S .7« 17.1% 17.1% 17.0% 17.0% 17.0% 16.9% 16.5% 16.6% 16.6% 16.8% 16.7% 16.8% 16.9% 16.9% 16.7% 16.8%

11 11.0% 10.*% 10.7% 10 7% 10.7% 10.6% 10.3% 10.2% 10.2% 10 0% 9.9% 9.9% 9 9% 9 8% 9.7% 9.7%

1S.0H 16.0% 16.0% 16.0% 15.9% 16.0% 160% 15.4% 15 4% 15.4% 15 3% 15.4% 15.4% IS.4% 15.5% 15.5% 15.5%

14.4% 14.3% 14.6% 14.6% 14.8% 14.9% 15.1% 15.4% 15.5% 15.5% 15 5% 15.5% 15.6% 15.5% 15.5% 15.6% 15.9%

34.5% 34.3% 34.1% 34 4% 34.3% 34.0% 33 8% 34 8% 34 7% 34.5% 34 4% 34 4% 34 2% 34.2% 34 1% 34 3% 33 8%

7.3% 7.3% 74 % 7.3% 7.4% 7.4% 7.5% 7.6% 7.7% 7.8% 8.0% 8.0% 8.1% 8.2% 8 J % 8.2% 8.4%

I ^  I «  I

S S 8 8
1 I I I

^  Z  Io  o
§ i

c

I _  I

8 s
cO I I 1/i O

Othef Patient & Client Care H  General Support Staff
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Appendix 3: Midwives, midwifery students and public health nurses
(PHNs) in Ireland 2013
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Midwives, midwifery students and public health nurses (PHNs) in Ireland (DoH 2013)

Staff Grouping
Actual 

WTE Sep 
2009

Actual WTE 
Dec 2012

Actual 
WTE Dec 

2013

Change 
Sep 2009 

to Dec 
2013

% Change 
Sep 2009 

to Dec 
2013

Change 
Dec 2012 

to Dec 
2013

% Change 
Dec 2012 
to Dec 
2013

Public Health Nurse 1,523 7 1,515 8 1,493.7 -30.0 -222
Public Health Nurse, Senior (Immunisaton) 18 1.0 1.0 -0.8 0.0

Public Health Nursing 1,525.5 1,516.8 1,494.7 -30.9 -2.0% -22 -1.5%
Staff Midwife 1,002 0 1,208 0 1,190.1 188 1 -179
Staff Midwife, Senior 148.8 102.4 131.1 -17.7 28.7

Staff Midwives 1,150.8 1,310.4 1,321.2 170.4 +14.8% 11 +0.8%

146.8 _2L1 -65.2 -49.8
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Appendix 4: Trends in birth rates for Ireland and selected EU 
countries 1989-1999

Trends in birth rates for Ireland and selected EU countries 1989-1999

Table 1.5

Trends in Birth Rates for S«le<ted EU Countries; 1989-1999
16.0

14.0

12.0

10.0

8.0

- Ireland 

-France 

-Greece 

-Italy

- Ne«bartar)ds

- United Kingdom

_L
1969 1990 1991 1992 1993 199d

Year
1995 1996 1997 1993 1999

Source funopean Social Statistics, Demography, 2000  Edlticx’ . Eurostat
furopean f^putation and Social Conditions. OemogrBphy, Crude Birth Rate 1979-2000, Eurostat, 
ffeport on Vfta/ Statistics. 1999. Central Statistics Office

Trends in birth rates for Ireland and selected EU countries 1999-2008
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>OiJrces Population and social Conditions’ Eurostat. Data Navigation Tree, date consulted December 2010 
fittp  7epp euro«:Tat ec europa eu
• Data fo r Ireland are based on NP«' data on live births from  1999 onwards The populatwjn estimates used in the denom inator 
o f the  ba th  rate -.vere calculated b> the CSO, date consulted Decemt>cr 2010.
h ttp  r-r'-vvvvM CSO ie/p)«./pKeirestat/ddtabase/eires!at/Population*-a20Estimates/Poputation';20Estimates asp
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Appendix 5: Birth rate per 1000 population for selected EU 
countries 1999, 2008 and 2012
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Birth rate per 1000 population for selected EU countries 1999

Figure 1.6

Birth Rate per 1.000 Population for EU Countries: 1999 
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Birth rate per 1000 population for selected EU countries 2012

FIGURE 2.5
Birth Rates per 1,000 Population fo r  EU Countries, 2012
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Appendix 6: Maternal age, BMI and mode of birth across Europe
2010

Maternal age across Europe 2010

C8: D istribu tion  o f m aternal age to r wom en de livering live births or s tillb irths in 2010

Beloium

BE Brussels 1 24 499 1 20 13,0 285 333 232

BE: Randers 3 68 645 0 1.8 13,3 37.2 33.3 14.3

BE WaHonIa 1 37 774 6 3.8 17.5 34.0 28.7 16.0

Czecti RepubHc 1 114 356 50 2.9 13.4 31.0 37.2 15,4

Denmark 1 62 189 0 1.4 11.1 301 36.5 20,9

Gemiany 1 625 615 0 2.1 131 280 33.1 236

Estonia 1 15 646 0 2.3 16.4 32.5 28.2 20,7

1 Ireland 1 74 298 15 27 10.9 238 347 27 9 1

Greece (2009) 1 114 766 0 2.8 11.8 27.0 35.2 23.3
Spam 1 478 037 0 2.5 9.1 208 38.1 29.5

France 1 14 527 154 2.5 14.5 332 30.6 19.2

Italy 532 319 6414 14 8.9 21.2 33.7 34.7

Cypnis(2D07) 1 8354 0 2.0 15.3 366 30.6 15.5
Latvia 1 19 001 2 5.9 23.5 326 23.4 14.7

Lithuania 1 30 565 3 38 17.7 359 27.7 149
Luxembourg 1 6437 3 1.8 10.5 276 36.9 23.3
Hungary 1 90 722 0 5.9 14.0 277 34.8 17.5

MaRa t 3952 0 6.5 14.2 325 31.3 15.5
Netheftands 1 175 884 7 14 10.4 301 365 21.6

Austna 1 77 592 0 3.2 15.9 31.3 29.9 19.7
mem 1 409 372 0 45 19.4 369 27.3 11.8
Portugal 1 100 227 2 4.0 13.2 26.5 34.6 21.7
Romania 1 213 055 0 10.6 24.8 296 24.1 10.9
Slovenia 1 22 000 0 1.2 12.0 35.2 36.2 15.4

Slovakja 1 54 970 42 7.3 18.6 31.8 29.7 12.6
Bmand 1 60 421 0 2.3 15.1 322 32.3 18,0
Sweden 1 113014 474 1.6 13.4 288 33.8 22.5
United Kingdom 4.10,14 796 614 20 5.7 19.0 276 280 197

UK England and Wales 4 715 467 0 5.7 19.1 27.6 27.9 19,7

UK; Scotland 14 58119 20 6.4 18.3 27.5 279 19.9
UK Nortnem Ireland 10 25 028 35 5.1 16.0 286 304 19.9

Iceland 1 4834 0 3.1 16.7 32.5 28.7 19.1
Norway 1 61 534 5 2.2 15.0 310 323 19.5

Switzerland 1 78 784 0 1.1 10.0 265 36.6 25.8

Data tTom Hungary and Romana arc based on tne number of I w  bom or sIMxxti batxes and not on dw number of women de*wnng live biiltis or sblbrms 
induston cnienor of 24* wNks of ^estaoor! data from C t̂irus are from 2007 and <tata tram Greece from 2000)

data from Greece are baKd on an
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Figure 4.3 Age distribution of women delivering live births or stillbirths in 2010

22.2

14.3

Belaum

BE; Brussels

Be; Harden

BE Wa

Czech Repuoik

Denmark

Germany

Estonia

Ireland

France

Cyprus

Laiwta

Lttnuania

Luxe:nocHjrg

Munoary

M aru

Nemenar>ds

Austria

Poland

Portugal

Romania

Sk3ver)ia

Mr>iand

urvted Kingdom

UK Enoiand artd wates

UK: Scotland

UK; Northern reland

keland

Norway

SiMtzertand

20 30 40 SO 60 70 80 90
Percentage oT women deRvermg iK'e births or stllitifrths

<20

20-24

25-34

346



Maternal age across Europe

Figure 4.5 Mothers aged 35 years and above as a percentage of all pregnancies with known 
maternal age in 2010
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Pre-pregnancy BMI across Europe

R12: Distribution of mothers' prepregnancy bociy mass index (BMI) in 2010

Belgium

BE; Brussels 1 20125 4375

BE: Panders 3 66 598 1288

BE: WaUonia 1 31780 6000
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DenmarX 1 60 995 1208

Germany 1 556 960 68 655
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France 1 13 644 1037
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Cyprus
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LiixembotfQ
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Malta 1 2767 1185
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Poland 3 2813 80
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Rnland 1 59123 1298
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Appendix 7: Distribution of place of birth by volume of births
2010
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Distribution of place of birth by volume of births 2010

R16: Distribution of place of birtti by volume of deliveries in 2010

^1
BelokNn 

BE: Brussels 1 25 097 2 ao 0.0 15.0 45.3 392 0.0 05 0.0

BE: Flanders 3 67 976 0 4.9 32.8 22.3 40.1 0.0 ao 1.1 0.0
B£:Wallonja 1 38 430 0 79 288 329 21.1 9.0 00 0.4 0.0

Czech Republic 1 115113 0 32 284 2S2 232 19.9 0.0 0.0 0.0
Denmark 1 63 504 9 0.5 44 7.9 314 28.1 26.5 1.2 0.0
Gennany 6 637 664 0 161 33.7 25.0 22.9 2.3 00 0.0 0.0
Estonia

1 • '
1 15 884 0 17.6 17.5 0.0 166 476 00 06 00

Ireland 1 75 595 0 0.0 0.0 3.2 27.2 13.9 55.1 0.3 0.3

Greece

Spain

ES: Valencia 2,3 51 785 221 32 8.0 236 43.4 8,9 12,6 01 0.1
Fiance 1 14 893 10 2.5 14.8 20.5 43.2 18,3 08 0.0 0,0

Italy 4 546 520 1100 7.3 24.3 24.4 296 11,7 2,6 ai 0,0

Cyprus (2007) 1 8602 0 61.9 257 124 0.0 0,0 0,0 0.0 0.0
Latvia 1 19 246 0 11.9 26.5 168 11.2 OO 32,3 0.6 0.6
Lithuania 1 30 977 0 19.4 88 17.4 6.6 47,5 ao ai 0.2
Luxemboirg 1 6440 0 3.4 10.0 19.3 67.2 ao 0,0 ai 0.0
Hungary

Malta 1 4036 0 104 0.0 0.0 0.0 89,3 ao 0.2 0.0
Nettiertands 1 177 192 1646 08 11.1 17 8 409 1,7 0.0 16.3 11,4
Austria 1 78 989 0 12.6 288 20.4 32.7 43 0.0 1.3 0,0
Poland 2 402 826 0 11.1 263 20.7 31,7 8,6 1.7 0.0 0.0

Portuoal 3 100194 86 1.1 2.5 7.1 45.6 26,2 5.3 ai 12.0
Romania

Slovenia 1 21 997 3 2.2 25.5 6.0 35,7 0,0 30,5 0.0 ai
Slovakia

Finland 1 44 267 0 4.0 14.1 11.9 35,0 34,9 27,6 0.0 0,2
Sweden 1 115135 102 05 59 6.0 36,5 21,3 29,8 a i 0,0
United Kingdom 

UK: England 4 621 661 62 038 2,0 0.8 1.2 24,2 39,8 28,7 2.7 0,6
UK:Waies 9 35 274 0 4.0 1.6 3.5 49,4 20,3 17,1 37 0,4

UK: Scotland 10.11 58 264 0 3.5 17 43 8,8 39,3 41,0 1.4 0,0
UK:Nor1hem 14 25 313 2 02 3.9 15.5 286 298 21.6 0.4 ai
Ireland

lcel»)d 1 4903 0 166 10.6 0.0 0,0 71,0 ao 1.8 0,0
Norway 1 62 594 0 103 16.4 26,0 266 19.9 as 0,4
Switzerland 1 79 551 725 18.3 36.1 17.9 21,2 42 ao a? 1,5

NOUS In SMtTerland ' other ptace' refers to brthmg riomes. n  me Nettiertands other refen to materrMty homes
In the Czech Repubic data are or^ availabte on unrts 30004 <)eifvenes m Norway data were 9wen tor 500-1490 as orwgroif) 0 ^  fn)m Cyprvis are fmn 2007
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Appendix 8: IVIode of birth ac ro ss  Europe 2010
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Mode of birth across Europe 2010

CIO: M ode  o f  d e liv e ry  in  2010

Betglum

BE Brussels 1 25 009 89 71.5 8.3 79.8 9.7 104 202

BE: Flandets 3 69 976 0 696 10.4 79.9 11.3 88 201

BE;W^lonia 1 38 310 120 71.6 7.5 79.1 10.4 10.5 209

Czedi Republic 1 113917 489 75.1 18 76.9 12.7 104 23.1

Denma(1( 2 63 460 53 710 6.9 77.9 94 12.8 221

Getmany 1 619 903 17 761 622 6.4 68.7 15.4 159 31 3

Estonia 1 15 884 0 740 49 78.8 7.8 134 21.2

Ireland 1 75 564 31 56.6 16.4 73.0 NA NA 27.0

Greece

Spain 4 377 713 0 627 15,1 77.8 NA NA 22.2

ES: Cataloria 7 82 975 1096 59.4 12.5 71.9 NA NA 281

France 1 14 731 172 669 12.1 79.0 11.3 97 21.0

Italy 546 133 1435 586 3.4 62.0 249 13.1 380

Cypnjs(2007) 1 8591 12 453 Z S 47.8 388 134 52.2

Latvia 1 19 246 0 74.0 16 75.6 11.5 130 244

Uttiuanla 1 30 977 0 735 1.3 74.8 94 15.8 2S2

Linemlxxjrg 1 6560 0 599 10.2 70.0 17.9 12.1 300

Hungary 4 90 920 0 NA NA 67.7 NA NA 323

Malta 1 4036 0 630 3.9 66.9 16.4 16.7 33.1

Nettierlands 1 177 607 1 231 72.9 10.0 83.0 77 94 17.0

Austria 1 78 989 0 656 5.6 71.2 NA NA 288

Poland 2 402 578 248 646 14 66.0 NA NA 340

Portuoal 3 100130 150 488 14 9 63.7 NA NA 36.3

Romania 5 174 692 0 625 0.5 63.1 3.8 331 36.9

Slovenia 1 22 404 12 77.5 3.5 80.9 8.3 10.8 19.1

SlovaKia 1 55 825 0 686 2.0 70.6 00 00 29.4

Finland 1 61 368 3 74.5 8.6 83.2 6.6 10.2 16.8

Sweden 1 114 621 514 75.2 7.6 82.9 89 8.2 17.1

United Kingdom

UK England 6 661 926 987 628 12.6 75.4 99 147 246

UK: Wales 7 32 523 126 61.3 12.6 73.9 11 1 15.0 26.1

UK: Scotland 12 57 166 272 59.7 12.6 72.2 11.9 15.9 278

UK: Northern Ireland 17 24 684 475 570 13.1 70.1 146 15.2 299

Iceland 1 4903 0 786 6.5 85.2 NA NA 148

Norway 1 62 591 0 73.0 9.9 82.9 66 105 171

Switzerland 3 79 565 711 558 11.0 66.9 NA NA 33.1

Hk not
NOTI Data frDrr Cyprus are Irvn  2007
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Caesarean section births across Europe
Sc* Ymts Iniuicn TypwcfBtap Qm

Caesarean sections per 1000 live births

*
<=500

<=400

<=300

<=200

< =  100

European Region No data
2010 Min = 0

Sowc*; WHO^Etav^ HFA D i bw . 2013

Source: WHO Regional Office for Europe (2013) Health for all database (HFA-DB)

http://www.euro.who.int/en/health-topics/Life-staqes/maternal-and-newborn-health/data-and-

statistics
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Appendix 9: Sample size and power calculations

Sample size and power calculations

One aim of the proposed study is to obtain a reliable estimate of the proportion of primiparous 
women who are incontinent at 6 months postpartum in Ireland.
A second aim is to estimate the difference between groups of women within this primiparous 
population. Women will be classified according to the following groups and the criterion for a 
significant difference has been set at p=0.05:
• Spontaneous vaginal birth without epidural anaesthesia
• Spontaneous vaginal birth with epidural anaesthesia (including urinary catheterization in

labour)
• Forceps delivery
• Vacuum delivery
• Caesarean section (this will include a distinction between elective and emergency 

Caesarean section if there are sufficient women in the two groups)

Variables to be explored include:

1. Age; 2. Body mass index (BMI); 3. Perineal trauma and 4. Infant birth weight 
These groups have been identified during my systematic review of the literature, in particular 
the recent publications by Brown and Lumley (1998), Brown et a/, (2006), Glazener et a/. 
(2006) and Wesnes et a/. (2009).
I will also compare women who have a spontaneous vaginal delivery with, versus without, an 
epidural.
The following tables and text summarise the existing evidence and provide the power 
calculations for my proposed study of 1600 primiparous women. The estimates for the 
proportion of women in the various groups come from several sources, including national 
statistics (where these are available), records of the site hospital, and the women randomly 
allocated to consultant-led care group in the MidU study (Begley et at. 2009).
Sources of information used to estimate the group sizes and Ul are referenced in the tables 
on pages 16-18. The tables are included to demonstrate the deliberations when considering 
the sample size. Similar tables have been used effectively in previous publications (Brown et 
al 2006),

The tables and text have been completed in consultation with my supervisor Professor Mike 
Clarke. The research officer in the Rotunda hospital was also consulted.
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Sample size and power calculations

The proposed study will recruit 1600 primiparous women and follow them for up to six months after birth. The estimates for the 

expected distribution of these women by mode of delivery are as follows, based on data from the site hospital in 2008 (28% of 

births were without epidural anaesthesia) and from the group allocated to consultant led care in the MidU study:

n = %

Spontaneous vaginal birth without epidural 

anaesthesia:

352 22

Spontaneous vaginal birth with epidural anaesthesia: 426 26.6

Forceps delivery: 117 7.3 (2 without epidural; 115 with epidural)

Vacuum delivery: 428 26.7 (36 without epidural; 392 with epidural)

Caesarean section (elective or emergency): 277 17.3 (58 without epidural; 219 with epidural)

Caesarean section (elective): 30 1.8 (30 without epidural; 0 with epidural)

Caesarean section (emergency): 247 15.4 (28 without epidural; 219 with epidural)

Whilst there is an expectation that differences between some of these groups exists, the study is underpowered to detect the 

difference because of the small number of such women in the 1600 sample
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Sample size and power calculations

The estimates for the proportions of women with different characteristics are:

Age % Infant weight % Perineum % Body mass 

index

%

< 2 5  years 19 .5 <3kg 20 .4 Intact/no sutures 2 5 .2 <25kg/m 2 7 0 .8

2 5 -2 4  years 55 .9 3-4kg 6 5 .3 Episiotom y, 1st, 
2"“' and 3rd 

d eg ree  tears

74 8 >25kg/m ^ 2 9 .2

> 3 5  years 2 4 .6 >4kg 14.5

T h e  calculations are  based  on d ata  from  the Rotund  

sp o ntaneou s vaginal delivery w ithout ep idural anaes  

allocated  to consultant led ca re  in the M idU  study w

a hospital's clinical outcom es. T h e re  w ere  no data  on the o u tcom es for w o m en  w ho had  

jthesia. T h e  estim ates for this group w ere  ca lcu la ted  on the d ata  for prim iparous w om en  

10 had no epidural an aesth es ia  (n = 1484).



Sample size and power calculations

Comparison 1. Age

1a. Spontaneous vaginal birth
If 10% of 435 women aged 25-34 years who have a spontaneous vaginal birth have urinary incontinence at 6 months, the study will have 80% 
power to detect a statistically significant difference if the proportion is approximately 3% among 152 women aged under 25 years, or 18% among 
191 women aged over 35 years.
If 20% of 435 women aged 25-34 years who have a spontaneous vaginal birth have urinary incontinence at 6 months, the study will have 80% 
power to detect a statistically significant difference if the proportion is approximately 10% among 152 women aged under 25 years, or 30% 
among 191 women aged over 35 years.

1b. Forceps or vacuum delivery
If 10% of 305 women aged 25-34 years who have forceps or vacuum have urinary incontinence at 6 months, the study will have 80% power to 
detect a statistically significant difference if the proportion is approximately 2% among 106 women aged under 25 years, or 20% among 134 
women aged over 35 years.
If 20% of 305 women aged 25-34 years who have forceps or vacuum have urinary incontinence at 6 months, the study will have 80% power to 
detect a statistically significant difference if the proportion is approximately 9% among 106 women aged under 25 years, or 32% among 134 
women aged over 35 years.

1c. Caesarean section
If 10% of 155 women aged 25-34 years who have a caesarean section have urinary incontinence at 6 months, the study will have less than 80% 
power to detect a statistically significant difference if the proportion is approximately 1 % among 54 women aged under 25 years, or 25% among 
68 women aged over 35 years.
If 20% of 155 women aged 25-34 years who have a caesarean section have urinary incontinence at 6 months, the study will have 80% power 
to detect a statistically significant difference if the proportion is approximately 5% among 54 women aged under 25 years, or 38% among 68 
women aged over 35 years.
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Comparison 2. Infant weight

2a. Spontaneous vaginal birth
If 10% of 507 women whose baby weighs 3-4 kg and who have a spontaneous vaginal birth have urinary incontinence at 6 months, the study 
will have 80% power to detect a statistically significant difference if the proportion is approximately 19% among 159 women whose baby is under 
3 kg, or 20% among 113 women whose baby is over 4 kg (113).
If 20% of 507 women whose baby weighs 3-4 kg and who have a spontaneous vaginal birth have urinary incontinence at 6 months, the study 
will have 80% power to detect a statistically significant difference if the proportion is approximately 31 % among 159 women whose baby is under 
3 kg, or 33% among 113 women whose baby is over 4 kg (113).

2b. Forceps or vacuum delivery
If 10% of 355 women whose baby weighs 3-4 kg and who have forceps or vacuum have urinary incontinence at 6 months, the study will have 
80% power to detect a statistically significant difference if the proportion is approximately 21 % among 111 women whose baby is under 3 kg, or 
22% among 79 women whose baby is over 4 kg.
If 20% of 355 women whose baby weighs 3-4 kg and who have forceps or vacuum have urinary incontinence at 6 months, the study will have 
80% power to detect a statistically significant difference if the proportion is approximately 33% among 111 women whose baby is under 3 kg, or 
36% among 79 women whose baby is over 4 kg.

2c. Caesarean section
If 10% of 181 women whose baby weighs 3-4 kg and who have a caesarean section have urinary incontinence at 6 months, the study will have 
80% power to detect a statistically significant difference if the proportion is approximately 25% among 57 women whose baby is under 3 kg, or 
28% among 40 women whose baby is over 4 kg.
If 20% of 181 women whose baby weighs 3-4 kg and who have a caesarean section have urinary incontinence at 6 months, the study will have 
80% power to detect a statistically significant difference if the proportion is approximately 39% among 57 women whose baby is under 3 kg, or 
42% among 40 women whose baby is over 4 kg.



Comparison 3. Perineal trauma

3a. Spontaneous vaginal birth
If 10% of 196 women who have a spontaneous vaginal birth and no perineal trauma have urinary incontinence at 6 months, the study will have 
80% power to detect a statistically significant difference if the proportion is approximately 19% among 582 women who have a spontaneous 
vaginal birth and perineal trauma or episiotomy.
If 20% of 196 women who have a spontaneous vaginal birth and no perineal trauma have urinary incontinence at 6 months, the study will have 
80% power to detect a statistically significant difference if the proportion is approximately 30% among 582 women who have a spontaneous 
vaginal birth and perineal trauma or episiotomy.

3b. Forceps or vacuum delivery
If 10% of 137 women who have who have forceps or vacuum and no perineal trauma have urinary incontinence at 6 months, the study will have 
80% power to detect a statistically significant difference if the proportion is approximately 20% among 408 women who have who have forceps 
or vacuum and perineal trauma or episiotomy.
If 20% of 137 women who have who have forceps or vacuum and no perineal trauma have urinary incontinence at 6 months, the study will have 
80% power to detect a statistically significant difference if the proportion is approximately 33% among 408 women who have who have forceps 
or vacuum and perineal trauma or episiotomy.
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Comparison 4. Body mass index (BMI)

4a. Spontaneous vaginal birth
If 10% of 551 women with BMI <25kg/m2 who have a spontaneous vaginal birth have urinary incontinence at 6 months, the study will have 80% 
power to detect a statistically significant difference if the proportion is approximately 18% among 227 women with BMI >25kg/m^.
If 20% of 551 women with BMI ^25kg/m2 who have a spontaneous vaginal birth have urinary incontinence at 6 months, the study will have 80% 
power to detect a statistically significant difference if the proportion is approximately 30% among 227 women with BMI >25kg/m2.

4b. Forceps or vacuum delivery
If 10% of 386 women with BMI <25kg/m^ who have forceps or vacuum have urinary incontinence at 6 months, the study will have 80% power to 
detect a statistically significant difference if the proportion is approximately 19% among 159 women with BMI >25kg/m2.
If 20% of 386 women with BMI <25kg/m^ who have forceps or vacuum have urinary incontinence at 6 months, the study will have 80% power to 
detect a statistically significant difference if the proportion is approximately 32% among 159 women with BMI >25kg/m2.

4c. Caesarean section
If 10% of 196 women with BMI <25kg/m2 who have a caesarean section have urinary incontinence at 6 months, the study will have 80% power 
to detect a statistically significant difference if the proportion is approximately 24% among 81 women with BMI >25kg/m2.
If 20% of 196 women with BMI <25kg/m2 who have a caesarean section have urinary incontinence at 6 months, the study will have 80% power 
to detect a statistically significant difference if the proportion is approximately 37% among 81 women with BMI >25kg/m^.



Comparison 5. Mode of delivery

5a. Spontaneous vaginal birth versus forceps or vacuum delivery
If 10% of 778 women who have a spontaneous vaginal birth have urinary incontinence at 6 months, the study will have 80% power to detect a 
statistically significant difference if the proportion is approximately 16% among 545 women having forceps or vacuum delivery. 
5b. Forceps or vacuum delivery versus caesarean section
If 20% of 545 women who have a forceps or vacuum delivery have urinary incontinence at 6 months, the study will have 80% power to detect a 
statistically significant difference if the proportion is approximately 4% among 277 women having a caesarean section.

Comparison 6. Spontaneous vaginal birth v/ithout epidural anaesthesia versus spontaneous vaginal birth with epidural anaesthesia
If 10% of 352 women who have a spontaneous vaginal birth without epidural anaesthesia have urinary incontinence at 6 months, the study will 
have 80% power to detect a statistically significant difference if the proportion is approximately 17% among 426 women having a spontaneous 
vaginal birth with epidural anaesthesia.

Sample size and power calculations

Authors Study

objective

Design Popuiation Methods Outcome

measures

Results Conclusion

Wesnes et 

al (2009)

Investigate 
prevalence of 
Ul at 6 months 
postpartum

Cohort 12,679
prlmlgravldae
who were
continent
before
pregnancy
(singleton
pregnancies)

(Part of MoBa 
study, a large 
population 
based cohort)

Postal
questionnaire 
at 15 and 30 
weeks of 
pregnancy 
and 6 months 
postpartum

Based on 
responses 
received to 
2006.

Ul ate
months
postpartum

Ul reported by 31%. 
Incontinence more prevalent 
at 6 months among women 
who experienced continence 
during pregnancy (Adj. RR 
2.3, 95% Cl 2.2-2.4)
Adjusted RR for incontinence 
after SVD compared with 
elective CS was 3.2 (95% Cl 
2.2-4.7) among women who 
were continent and 2.9 (95% 
Cl 2.3-3 4) for women who 
were incontinent in 
pregnancy

Ul was common at 6 months 
postpartum.
Association between 
incontinence postpartum and 
mode of delivery was not 
substantially influenced by 
incontinence status in 
pregnancy.
Therefore, identification of a 
group with high risk of 
incontinence according to 
mode of delivery cannot be 
based on continence status 
during pregnancy

Response rate: larger study data 
Mean age: 28 (15-45)
Mean BMI: 24.1kg/m^
Ul: 31%
% Ul at 6 months by delivery mode 
stratified for continence status 
during pregnancy

Cl
Elective CS: 8% , 20%
CS intended as elective: 13%, 
21%
CS intended as SVD: 8%, 30% 
Unspecified SVD: 8%, 31%
SVD: 23%. 51%
Vacuum: 26%, 56 %
Forceps: 30%, 50%
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Sample size and power calculations

Authors Study
objective

Design Population Methods Outcome

measures

Results Conclusion

Glazener et 

al (2006)

To investigate 
obstetric and 
other risk 
factors for 
urinary 
incontinence 
that occurs 
during 
pregnancy 
and after 
childbirth

Questionnaire
survey

3405
primiparous 
women with 
singleton 
births

Questionnaire 
responses and 
obstetric case 
note data 
analyses

Survey 
conducted in 
1994/1995

Ul at 3 
months after 
delivery, 
which 
started in 
pregnancy 
or after birth

Ul prevalence = 29%
New incontinence beginning 
after delivery was 
associated with older 
maternal age (OR 2.02, 95% 
Cl 1.35-3.02) and method of 
delivery (CS v SVD, OR 
0.28, 95% Cl 0.19-0.41).
No significant associations 
with forceps delivery (OR 
1.18, 95% Cl 0.92-1.51) or 
vacuum delivery (OR 1.16, 
95% Cl 0.83-1.63) 
Incontinence first occurring 
during pregnancy and still 
present at 3 months was 
associated with higher BMI 
(BMI>25,OR 1.68, 95%CI 
1.16-2.43) and heavier 
babies (top quartile OR 1.56, 
95% Cl 1 12-2.19)

Women have less 
incontinence after a first 
delivery by CS whether or not 
that incontinence first starts 
during pregnancy.
Older maternal age was 
associated with new postnatal 
incontinence.
Higher BMI and heavier 
babies were associated with 
incontinence first starting 
during pregnancy

Response rate: 76%
Ul: 29%
Age: 26.7 (SD 5.25) 
Gestation: 39.4 (SD 2.26) 
SVD: 58%
Forceps: 17%
Vacuum: 8%
CS: 17%
BW: 3296g (SD 592)

% Ul at 3 months by mode 
of delivery:
CS: 6% (little difference 
between elective and 
emergency CS in labour) 
SVD: 18%
Forceps: 22%
Vacuum: 22%



Sample size and power calculations

Authors Study

objective

Design Population ■Methods Outcome

measures

Results Conclusion

Brown and

Lumley

(1998)

Maternal 

health after 

childbirth 

survey

Maternal 

health study 

Survey and 

CAT!

Prospective 

cohort >1500 

nulllparous 

women

Survey and 

CATI

A range of 

morbidities

Calculations based on 1998 

survey

Brown et al (2006) calculated 

sample size from data 

gathered in 1998 population 

based survey

Ul:

SVD: 11% 
Forceps: 18% 
Vacuum: 18%
CS elective: 2.8% 
CS emerg:7%
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Sample size and power calculations

Data Primiparous % SVD % Forceps % Vacuum %CS Age at delivery (total 
pop.)

Gestation at birth

Rotunda 
Hospital 
(RH) 2008

4199 (=48.9% of 
women in 2008)

53 (total) 4 (of total) 16 26 A total of 3070 
primigravidae had 

vaginal births

> 20 
20-24 
25-29 
30-34 
35-39:

4.7% 
14.8% 
25.7% 
30.2% 
20.5 %

93.4% births > 37 weeks 
97.5% births > 34 weeks 
99.1% births > 30 weeks

RH without 
epidural

1484 (from MidU 
study data)

N/A from RH N/A N/A from RH N/A from RH No detailed data 
available from RH

RH with 
epidural

72% = 2715 36.3 = 986 10.1 =274 33.6 = 913 19.1 = 541 >40: 4.1%

Description Outcome n =

SVD V Vacuum/forceps SVD 2155

Vacuum/FD 1314
Vacuum/forceps v OS Vacuum/forceps 1314

CS 728

Infant weight <3kg (20.4%) 856

3kg -  4 kg (65.3%) 2741

> 4kg (14.5%) 609

Perineal trauma Intact, grazes (not sutured) 771 Intact and grazes not requiring suturing
Epis., 1st, 2nd. 3rd degree 2198

(3rd + 4th = 94) 94



Sample size and power calculations

Data Primiparous SVD (n) Forceps (n) Vacuum (n) CS (n)

Expected no. with Ul 
based on Brown and 
Lumley (1998)

SVD: 11% 
Forceps: 18% 
Vacuum: 18%
CS elective: 2.8% 
CS emerg:7%

108 49 164 15 (Elective. CS)
38 (Emergency CS)

Calculation based on 72% primiparous 
population with epidural

IF sample size was 1600 
n=

580 161 537 306

Expect no with Ul 64 29 97 21 192

Expected no. with Ul 
based on Glazener et al 
(2006)

CS: 6% (little difference 
between elective CS 
and emergency CS in 
labour)
SVD: 18%
Forceps: 22%
Vacuum: 22%

177 60 201 32 Calculation based on 72% primiparous 
population with epidural

IF sample size was 1600 
n=

580 161 537 306

Expect no with Ul 104 35 118 18 Total: 275

Expected no. with Ul 
based on Wesnes et al 
(2009)

El. CS: 8% 
SVD: 8 
SVD: 23% 
Vacuum: 26% 
Forceps: 30%

226 82 237 43 Calculation based on 72% primiparous 
population with epidural

IF sample size was 1600 
n=

580 161 537 306

Expected Ul 133 48 139 24 344
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Sample size and power calculations

Description n = 4198 n = SVD Forceps Vacuum OS Data source and explanation
Rotunda hospital 
(RH)
without epidural

1484 = 28% 78.8%  = 
1169

0.5% = 7 8.1%  = 
120

12 .6% =  187* Proportions are based on data from the women 
allocated to consultant-led care in the MidU study

*EI 6.3% + Em 
6.3%

RH with epidural 2715 = 72% 36.3% = 
986

10.1% = 
274

33.6%  = 
913

19.1% = 541

Total = n = 2155

00CMIIc n = 1033 n = 728 = total number in each category

n = 1314

U l@ 10% Ul @ 20% Ul @ 8% Percentages were taken from the findings of the 
studies referenced on page 6 of this appendix. 
Generally the lowest percentages were used 
and/or averaged from the 3 studies.

SVD Epidural v 
SVD no epidural

SVD

epidural

1169

SVD no 
epidural

2715

Age n = 4198 n =
< 25 years 1239
25-34 years 2304

> 35 years 655

BMI* Data sources from prospective study conducted 
in RH in 2003-2004 with Caucasian women 
1011 women recruited.
Complete data available for 883 women.
Sarkar RK, Cooley SM, Donnelly JC, Walsh T, 
Collins C, Geary M. The incidence and impact of 
increased body mass index on maternal and fetal 
morbidity in a low-risk primigravid population. The 
Journal of Maternal-Fetal and neonatal Medicine. 
Dec. 2007:20(12):879-883

<20kg/m2 104

20.01-25
kg/m2

486

25.01-30
kg/m2

180

30.01-40
kg/m2

60

>40 kg/m2 3



Appendix 10: Profile of the site hospital compared with one other 
large maternity hospital and national data
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Profile of the site hospital 
The publicly available demographic details and clinical outcomes for women are as follows:

Births by mother’s nationality
Births by mother’s 

nationality (% of live 
births) 

Source: ESRI (2009) 
Perinatal Statistics 

Report.

Nationally*
%

Rotunda
Hospital
(2008)

%

Coombe 
Women and 

Infant’s 
University 
Hospital 
(2008)

%

National
Maternity
Hospital

(2008)

Ireland 79.3 65.7 72.8 N/A

UK 3 2.8 (Britain)

EU 15 (excluding 
Ireland and UK)

EU European 
15.5

8.4 (EU)

EU 15 and EU 27 7.2 1.4 (EU
accession
2007)

Rest of Europe 1.1 (Including 
Russia)

Africa 3.6 5.3

Asia 3.6 0.3 (Middle East) 
6.3 (Rest of 
Asia)

America 0.8 (Americas)

Australia 0.3
(Australasia)

New Zealand and other 
Oceania
Other 16.93

Not stated 1.82 0.6 (uncoded)
. .  .

* Calculated for the five most frequent nationalities in 2007.

Not stated’ values excluded in the % calculations

Births by mother’s age

Births by mother’s age 
Source: ESRI (2009) 
Perinatal Statistics 

Report.

Nationally
(2007)

(for singleton 
births: 

n=69318)
%

Rotunda
Hospital
(2008)

%

Coombe 
Women and 

Infant’s 
University 
Hospital 
(2008)

%

National
Maternity
Hospital
(2008)

< 20 years 3.5 4.7 2.6 N/A

20-24 years 12.7 14.8 13.8

25-29 years 23.5 25.69 24.4

30-34 years 34.1 30.2 32.7

35-39 years 21.9 20.44 21.3

40+ 4.2 4.09 4.2
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Profile of the site hospital

Mode of birth
(National data for 2008 were not published at the time o f writing this application )

Mode of delivery 
Source: ESRI (2009) 
Perinatal Statistics 

Report.
(Data from 2007).

Nationally
(2007)

(for singleton 
births: 

n=69,318)
%

Rotunda
Hospital

(2008)
%

Coombe 
Women and 

Infant’s 
University 
Hospital 
(2008) %

National
Maternity
Hospital

(2008)

Singleton births

Spontaneous 58.41 N /A 41.1 (Nulliparae)

Caesarean 2 5 .0 3 2 6 .3  (Nulliparae)

Forceps 3 .7 3 17 .0  (Nulliparae)

Vacuum N/A 16.2  (Nulliparae)

Multiple births

Spontaneous 2 1 .8 6 N/A N/A

Caesarean 6 3 .6 6

Forceps 2 .52

Total births

Spontaneous 5 7 .2 6 5 3 .0 5 8 .4

Caesarean 2 6 .2 4 2 6 .0 24.1

Forceps 3 .70 4 .0 8 .5

Ventouse 16.0 9 .4

Perineal trauma (nulliparous/primiparous women)

HIRE data 
request 

(9/11/2009) 
%

% of all vaginal 
births for 

Primigravidae 
(n=3070)

Cited as % of all 
SVDs (multipara 
and primiparae)

Episiotomy 35 .4 16 .0

First degree tear 13.8 10.0 18 .7

Second degree tear 2 1 .2  (includes 
episiotomy)

26.1 3 7 .4

Third degree tear 1 .26 2 .9 1.2

Fourth degree tear 0.1 0 .1 3 0.1

Other 10.4

Intact 2 0 .0

Mode of delivery with epidural anaesthesia (nulliparous/primiparous women)

Epidural: mode of 
delivery

7 2 .0 %
(Primiparous)

67.1 (Nulliparae)

Normal 3 6 .3 % N/A

Forceps 10 .1%

Vacuum 3 3 .6 %

Caesarean section 19 .1%
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Appendix 11: Letter from Data Protection Commissioner
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An Coimisineir 
Cosanta Sonrai

Data Protection 
Commissioner

17 June 2011

Ms Deirdrc Daly,
School o f Nursing & Midwifery I'rinity College Dublin. 
24 D ’Olier Street,
Dublin 2.

Dear Ms. Daly,

Your application for registration has been relumed to you for one or more of the 
following reasons marked X below':

Section 1 incomplete 1  Scction 2 incomplete i  Section 3 incomplete
Section 4 incomplete , Scction 5 incomplete Section 6 incomplete
Section 7 incomplete Scction 8 incomplete Section 9 incomplete
Section 10 incomplete i  Not requ ired  to register* X No fee attached
Additional Comments;
This Office is satisfied that you will be a data controller for the purpose of the research 
you outlined m your application. However, as midwifery is not a designated health 
orofession under Scction 4 o f the Health and Social Care Professionals .Act 2005.no 
requirement to register your research study arises.

This Office is not offering any views or otherwise as to whether the processing you have 
outlined complies with the Data Protection Acts 1988 & 2003 as we have only assessed 
this matter from the point o f  view o f the registration process.
Cheque Returned 1 I O nline fee rebated X

* If you are not required to register, you arc still obliged to comply 
w ith the general provisions of the Acts, see w ww.dataprotcction.ie for 
more guidance.

Yours sincerely,

Sinead McAul^ 
Registration section

Tcach na Canilach. Bothai on Stai&iuin, Cuil an iSudairv ( 'o  www cosatiiAsonnu l e u ^ w  daiafmxcxlion ic
Canal House. Slauoo RiKiil. PofUrtmgion, Co Uiois cola5<a cosanta.somai.ic[tnt^a dalann>><x:tion.ic

L o C a lM 8 ^ 2 5 2  23l Ph -35357 868 4800 F a x -*-353 57 868 4757
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Appendix 12: Letter from Research Ethics Committee, Rotunda 
Hospital

l)R Sam C n i. i 'iR  Smith

3"^Ociohef. 7011

Vis ric in lre  Daly,
LccilJ»eT in M iilw ife r\.’Resean;h Fellow. 
StKool ot Nuts nu &  M iiJwil'eo .
2^ D O iicr Slftx-l.
Hublin 2.

Rc: The M a M M I Study tM j l i - r n j I  ht-ahh A»il .Maleriuil Mi>rt)i4lirv in I r t lu i id l

Dcnr Deindre,
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Appendix 13: Letter from Research Ethics Committee Trinity
College Dublin
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I Hi r S I V K K S I I Y O ^  1)1 1)1 IS 

W  TRINITY C0LLF.(;F. FACULTY OF HEALTH SCIENCES

SCHOOL OF MEDICINE

Trinit> College. Dublin 2, Ireland
Professor Dermot Kelleher, MD. FRCPI, FRCP, F Med Sci 
Head of School of Medicine 
Vice Provost for Medical Affairs

Tel: +353 I 896 1476 
Fax: +353 I 671 3956 

email: medicinc'Stcd.ie

Ms Fedelina McNamara email: medschadmin'atcd.ie
School Administrator

Ms Deirdrc Daly
School of Nursing and Midwifery . 
Trinity College Dublin.
24 D’Olier Street,
Dublin 2.

Monday. 16'*'May, 2011

Study: Maternal health and Maternal Morbidity in Ireland (The MAMMI study)

Dear Applicant (s).

Further to a meeting of the Faculty of Health Sciences Ethics Committee held in September 2010, we 
are pleased to inform you that the above project has been approved w ithout further audit.

Yours sincerely

Faculty of Health Sciences Ethics Committee

Cc Professor Cecily Begley, Professor Mike Clarke 
School of Nursing and Midwifery,
Trinity College Dublin.
24 D’Olier Street.
Dublin 2.

Scbo*b of iW Facttlty: Medicine. Dent«J Sctencc. Nuning and Mkhhif(rr>. Phannac> and Phamaoeubcal Sc«c ik c «

Prof. Orla Shells 
Chairperson
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study Conduct Monitoring Group (SCMG)

Trinity College Dublin T h e  M A M M I S tudy

^  HOSPITAL
V  DUBUN

THE
ROTUNDA

December 2012
The MAMMI Study (Maternal health And Maternal jWorbidity in Ireland) 

Study Conduct Monitoring Group (SCMG)

Purpose of the SCMG: The Study Conduct Monitoring Group (SCMG) for the MAMMI study is being 

established because unforeseen or untoward incidents may occur during the conduct of the study and 

a process to manage such incidents is required.

The role of the SCMG is to ensure that (i) the women recruited to the study, and their babies, are not 

harmed, or exposed to any detrimental event, as a result of participating in the study and (ii) that any 

harm or detrimental event arising as a result of participating in the MAMMI study is managed in the 

most appropriate manner and in accordance with best practice.

Description of SCMG: The SCMG includes experts, internal and external to the study who, because 

of their expertise, can guide and advise on the management of unforeseen untoward events, both 

urgent and non-urgent.

Description of the MAMMI Study: The MAMMI Study is a mixed method study comprising

(i) a survey administered at five points in time; antenatally and at 3, 6, 9 and 12 months postpartum;

(ii) comprehensive data collection from the woman’s records and

(iii) one-to-one interviews with women experiencing a health problem such as urinary incontinence.

As not all untoward incidents can be foreseen, it is proposed that the SCMG will manage urgent and 

non-urgent untoward incidents and participants’ complaints about the conduct of the study and decide 

on the course of action to be followed by the researcher and others as deemed necessary.
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Examples of such untoward incidents might be:

(i) A women may disclose a health problem (in her replies on a survey or in a one-to-one interview) 
that causes the researcher significant concern about the woman’s health or welfare;

(ii) A woman may complain about the researcher’s conduct during the progress of the study;
(iii) During the one-to-one interviews, at approximately 6-months postpartum, the researcher may 

witness an untoward incident or event that causes concern about the health and welfare of the 
woman or baby.

The establishment of the SCMG is a requirement of the MAMMI study, as described in
(i) The MAMMI Study methodology submitted to the Heath Research Board (HRB) (Grant number 

HPF/2011/18)
(ii) The Research Ethics Committees’ applications to the Rotunda Hospital, Dublin and the Faculty 

of Health Sciences, Trinity College Dublin;
(iii) The information booklet for women.
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Proposed membership of the MAIVIMI Study SCIVIG
Name Role Position and expertise and address Contact details

The SCIVIG will be Chaired by the lay member of the site hospital’s REC

Professor Cecily 
Begley

Principal Investigator 
and supervisor to 
Deirdre Daly

Professor of Nursing and Midwifery, School of Nursing and Midwifery, Trinity 
College Dublin, 24 D’Olier Street, Dublin 2

cbealev(5)tcd.ie

Professor Mike Clarke Co- supervisor to 
Deirdre Daly

Professor/Director of Medical Research Council All-Ireland Trials 
Methodology Hub, School of Medicine, Dentistry and Biomedical Sciences, 
Queens University Belfast. Adjunct Professor, School of Nursing and 
Midwifery, Trinity College Dublin

clarke2(a)tcd.ie

Dr Mike Geary Person overseeing 
the MAMMI Study in 
the Rotunda Hospital

Chairperson, Research Ethics Committee/Consultant Obstetrician and 
Gynaecologist, Rotunda Hospital, Parnell Street, Dublin 1

m qearv(a)rotunda.ie

Ms Dolores Madigan Lay member Lay Member of Research Ethics Committee, Rotunda Hospital dolm adiqan(a)eircom .
net

Ms Margaret Philbin Person overseeing 
the MAMMI Study in 
the Rotunda Hospital

Director of Midwifery and Nursing, Rotunda Hospital, Parnell Street, Dublin 1 mDhilbin(a)rotunda.ie

Deirdre Daly PhD student HRB Research Fellow, School of Nursing and Midwifery, Trinity College 
Dublin, 24 D’Olier Street, Dublin 2

dalvd8(o)tcd.ie; 
contact(®nnam m i.ie 
Tel: 087 1956441

Any untoward incident, complaint or concern about the MAMMI Study should be made verbally or in writing to any member of the Study Contact 
Monitorina Grouo (SCMG) or anonvmouslv via the MAMMI studv website at httD:///www.m am m i.ie.



Proposed process for managing untoward incidents
Incident (i) (example)
A women discloses a health problem that causes the researcher significant concern 
about the woman’s health or welfare
1. Process for reporting 
incidents to SCMG

Deirdre Daly will report the incident to, and seek advice from her 
supervisors in the first instance.

2. Method of convening 
SCMG

The supervisors will convene a meeting of the SCMG, the timing 
of which will be determined by the nature of the incident (urgent 
or non-urgent).

3. Action arising Any actions arising will be documented and the SCMG will be 
informed when the process and actions have been completed

Incident (11) (example)
A woman may complain a bout the researcher’s conduct during the progress of the study
1. Process for reporting 
incidents to SCMG

Copies of this protocol for reporting any untoward incidents, 
complaints or concerns to the SCMG will be circulated to the 
Outpatients Department, semi-private and private clinics and the 
Community Midwifery Team in the Rotunda Hospital as women 
are recruited from these areas.

Complaints may be made verbally or in writing (i) directly to 
Deirdre Daly; (ii) to her supervisors; (iii) via email; (iv) to any staff 
member in the Rotunda Hospital. When Deirdre Daly becomes 
aware of a complaint, she must report this to her supervisors in 
the first instance.

2. Method of convening 
SCMG

The supervisors will convene a meeting of the SCMG, the timing 
of which will be determined by the nature of the incident (urgent 
or non-urgent).

3. Action arising Any actions arising will be documented and the SCMG will be 
informed when the process and actions have been completed.

Incident (III) (example)
The researcher may witness an untoward incident or event that causes concern about 
the health and welfare of the woman or baby
1. Process for reporting 
incidents to SCMG

Deirdre Daly will report any cause of concern arising from the 
conduct of the study, the content of the surveys or the conduct 
and content of the one-to-one interviews to the SCMG. It is likely 
that such a concern arising from the one-to-one interviews will 
always be serious in nature and warrant urgent attention. It may 
be that such an incident must also be reported to other authorities. 
Deirdre Daly will report the incident to, and seek advice from her 
supervisors as a matter of urgency. The SCMG will be convened 
and the appropriate actions will be implemented without delay.

2. Method of convening 
SCMG

The supervisors will convene a meeting of the SCMG, the timing 
of which will be determined by the nature of the incident but, as 
notes above, is likely to be urgent.

3. Action arising Any actions arising will be documented and the SCMG will be 
informed when the process and actions have been completed.
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To report an incident, complaint or concern about the MAMMI study, please contact an/ one of
the SCMG members identified on page 3 of this document.

Name Contact details
Professor Cecily Begley cbealev@tcd.ie

Professor Mike Clarke clarke2(5)tcd.ie

Dr Mike Geary 
(Resigned May 2013)

mqearvOrotunda.ie

Dr Maeve Eogan 
(From September 2013)

meoqan(5)rotunda.ie

Ms Dolores Madigan 
(Chairperson)

dolmadiqan(a)eircom.net

Ms Margaret Philbin mDhilbin(a)rotunda.ie

Deirdre Daly dalvd8(5)tcd.ie: contactOlmammi.ie 
Tel: 087 1956441
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The MAMMI study incident reporting form

Study Conduct Monitoring Group -  the MAMMI study reporting form 
Description of incident:
Date and time:
Incident

Action taken by researcher:

Action taken by supervisors:

Action taken by Study Conduct Monitoring Group (SCMG):
Action:
Person responsible for action:

Report back to SCMG on progress and outcome of actions:

Impact of the event on the conduct of the MAMMI study, changes required to procedures, actions 
required and outcomes

I
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Site preparation
Goal Achieved In

progress
Comment

1 Research Ethics Committee approval V
1.1 (i) Faculty of Health Sciences TCD '7  '

. . . . .  .

1.2 (ii) Site hospital

2 Survey development V V

2.1 Content validity index rating V

2.2 Ascertaining women's views V
3 Site preparation V Regular visits to 

site hospital
3.1 Inclusion of Ul (stress and urgency) on antenatal booking system. This involved

(i) Gaining consent from Director of Midwifery/Nursing
(ii) Gaining consent from Master (CEO)
(iii) Meetings (x3) with IT midwives and CMM2 in antenatal clinic areas

\

3.2 Inclusion of Ul on postnatal (PN) discharge form. This involved meeting with
(i) IT midwives (responsible for computerised system and report generation)
(ii) Assistant Director of Midwifery (responsible for PN areas)
(iii) CMM3, responsible for PN areas
(iv) All CMM2s responsible for PN areas

V
V
V
V

It is not possible 
to have Ul 
recorded on the 
computerised 
system as the 
system is being 
replaced.

3.3 Accessing antenatal clinics
(i) Meetings (x2) with CMM3 and CMM2 in antenatal clinics (Outpatients department 
(OPD) site hospital
(ii) Meeting (x 3) with CMM2s in antenatal clinics (Private and semi-private clinics, site 
hospital)
(iii) Meeting with all midwives (1 attended staff meeting with 9 midwives in OPD held on 
17'^ October 2011) but 1 need to meet with other midwives and arrange meetings with 
midwifery students as per allocations.

V
V

V V

Ongoing 
throughout the 
study

3.4 Administrative staff
(i) Meeting (x1) with manager (public clinics). Further meetings to be arranged.
(ii) Meeting (x1) with manager (semi-private and private clinics) and 3 other 
administrative staff.

V
V

V
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3.5 Community midwifery scheme
(i) meeting with CMM2
(ii) meeting with all midwives (some met informally)

V

\ V
Ongoing 
throughout the 
study

3.6 Labour ward
(i) meeting with CMM3 labour ward
(ii) Meeting with administrative staff labour ward 
(ii) meeting with midwives labour ward

V

V
V
V

3.6 Meeting with midwives postnatal areas
(i) meeting with CMM3 postnatal areas
(ii) meeting with midwives and administrative staff public areas

V
V V

3.7 Meeting re changes to PN documentation
(i) Director of Midwifery/Nursing
(ii) Materials manager

\
V V

Proposed 
changes to the 
document 
complete

3.8 Discussion re posting notices in public areas and specifications required etc. 
(i) Meeting with Director of Midwifery/Nursing \

3.9 Posting MAMMI stickers on women’s charts women’s
(i) Meeting with manager for patient services. Outcomes; It is permissible to put 

stickers on charts at present but new records are being developed and it will not be 
possible to put stickers on the outside of these charts. An alternative means of 
identifying women given information about the MAMMI study was identified.

V Not required



Appendix 16: Tlie IVIAMIVII study information pack

Containing

1. Flyer advertising the MAMMI study

2. Letter of introduction

3. Information booklet

4. Consent form

5. Survey 1 -  the antenatal survey.
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Flyer advertising the MAMMI study

Trinity College Dublin

Are you expecting your first baby?

Are you interested in taking part in a study on your health during 
pregnancy and after the birth of your baby?

THE
ROTUNDA
HOSPITALOUBUN

H«alih Research Board

The M A M M I study

Maternal health 
And

Maternal Morbidity 
in

Ireland
(MAMMI)

A research study of 1600  
firs t-tim e m others’ health  

in pregnancy and up to  
one year after giving birth 

in Ireland

W hy do the study?

Currently, very little is known about 
women's health duringthe  first 

year a fter giving birth.

W h at does the study involve for you?

Completinga surveyfive times;
Once during your early pregnancy and 

again at 3, 6, 9 and 12 months after  
your baby's birth.

Thi 'c h  i i f u n d ^ d b y
th «

H « » lth  R *» « a rth  B oa id - 
Ire la n d

For m ore inform ation about the study te x t or te le p h o n e

Deirdre Daly -087 1956441



Letter of introduction to women

COLAISTE NA TRiONCroE, BAILE ATHA CUATH TRINITY COLLEGE DUBLIN
OUscoil Ath» ClisUh The University of Dublin

School of Nursing and Midwifery 
Trinity College Dublin 
24 D’Olier Street 
Dublin 2
1®' February 2012 

Dear Mother-to-be

My name is Deirdre Daly and I am a Lecturer in Midwifery/PhD student in the School of

Nursing and Midwifery, Trinity College Dublin.

I am doing a study in the Rotunda Hospital called The MAMMI Study about the health and 

health problems, if any, women experience during pregnancy and for the first year after 

the birth of their first baby.

We know that some women really enjoy becoming mothers for the first time and 

experience the joy and fulfillment that motherhood brings. Other women experience health 

problems. Some of these problems may be physical, such as backache or pain if they have 

had stitches or wounds after the birth. Some women may have problems controlling when 

they pass urine (water) and some women may have emotional/mental health problems 

such as low mood or depression.

I am doing the MAMMI Study because we know very little about women’s health once they 

leave the maternity hospital after giving birth in Ireland.

I would like to ask you to consider taking part in the study. If you feel this is something that 

would interest you, I should be grateful if you would read the study information in this pack 

please.

Thank you for taking the time to consider my request and please feel free to contact me

on the study mobile number 087 1956441 or email dalvd8@tcd.ie 

I look forward to hearing from you and wish you well with your pregnancy.

Yours sincerely 

Deirdre Daly
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The MAMMI study information booklet 

(Produced as A5 booklet, size 12 sans serif font)

Trinity College Dublin The M A M M I Study

THE
ROTUNDA
HOSPITAL
DUBUN

Your invitation to join

The MAMMI Study

A study to find out more about the health and health problems of first-time mothers during 

pregnancy and during the first year after the baby’s birth.

Plain'^  
English
Approved by NALA

The MAMMI study has been approved by the Research Ethics Committees of the Rotunda Hospital 

Dublin and the Faculty of Health Sciences, Trinity College Dublin. MAMMI stands for Maternal 

health And Maternal IWorbidity in Ireland.

If you have any questions about this study, please contact researcher Deirdre Daly at 087 195 

6441.

388



Contents

Why have I been given this booklet?................................................................................... 390

What is the MAMMI study?.................................................................................................... 390

Why are you doing this study?............................................................................................. 390

What sort of questions will you ask me?............................................................................. 390

Who else is taking part in this s tudy? ..................................................................................390

What does taking part in the study mean for me?............................................................. 390

Are there any risks for me or my baby?.............................................................................. 391

What is the Study Data Monitoring G roup?........................................................................391

Are there any benefits for me or my baby?.........................................................................391

Can anyone take part in the study?..................................................................................... 391

How will you protect my personal information?.................................................................. 391

What happens to the information at the end of the study?...............................................392

What do the options on the consent form m ean?............................................................. 392

What do I do next?..................................................................................................................393

Can I leave the study?............................................................................................................ 393

How can I get in touch with you?..........................................................................................393

389



Why have I been given this booklet?
You were given this booklet because you are having your first baby. This booklet tells you about 

the MAMMI study and what it means if you decide to take part.

What is the MAMMI study?
MAMMI stands for jVlaternal health And Maternal Morbidity in Ireland. It is a study to look into the 

health and health problems of first-time mothers during pregnancy and during the year after the 

birth.

Why are you doing this study?
We want to find out;

• what health problems, if any, women experience during pregnancy and after the birth of 

their first baby;

• what health services, if any, pregnant women use; and

• how to improve women’s health during and after pregnancy.

What sort of questions will you ask me?
We will ask you about:

• your general health and whether you have any medical conditions or have had any 

operations;

• any problems you have passing urine (water);

• any problems you have with your bowel movements such as soiling yourself or passing 

wind when you don't mean to;

• any problems or pain you may have during sex;

• your relationship with your partner and if you are worried about or experiencing violence in

the home;

• how often you talk to a doctor, nurse or midwife about your health problems;

• your work or study; and

• the type of flat, apartment or house you live in.

Who else is taking part in this study?
We are inviting women, aged 18 and over, who are having their first baby to take part in the study. 

We are also asking women who may have had miscarriages or abortions to take part. Altogether, 

we are asking 1,600 women to take part.

What does taking part in the study mean for me?
We are asking you to complete five surveys. You should fill out the first survey (which came with 

this booklet) while you are pregnant. You complete the other four surveys at 3, 6, 9 and 12 months 

after you have given birth. We will post these surveys to you closer to the time. The surveys are 

also on the website, wv\a/\/.MAMMI.ie . Each survey takes about 45 minutes to complete.

If you have problems when you pass urine (water), we may invite you to talk to a midwife in 

confidence around six months after your baby’s birth.

If you decide to take part in the study, we will ask you to:
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• sign the consent form which came with this booklet;

• fill out the survey form that came with this booklet while you are pregnant;

• complete four surveys about your health and health problems at 3, 6, 9 and 12 months after

your baby’s birth; and

• agree to let the research team have access to your and your baby’s medical records held 

by the Rotunda Hospital.

Are there any risks for me or my baby?
We do not see any risks with taking part in this study. However, if we find out during the study that 

a woman or her baby is being harmed or that there may have been a problem with the care a 

woman received, we must tell the Study Data Monitoring Group.

What is the Study Contact Monitoring Group?
The Study Data Monitoring Group has been set up to:

• guide the research team;

• manage any problems that may arise during the study; and.

• deal with complaints.

If you raise a serious complaint, the group will discuss it. They won’t know who you are. If they 

decide that your complaint should be brought up with midwives or medical regulatory authorities, 

they will ask your consent to share your personal details but can no longer protect your identity. 

The regulatory bodies need to know who they are representing.

The group is made up of senior staff from the Rotunda Hospital and Trinity College Dublin.

Are there any benefits for me or my baby?
The study will not benefit you personally. The information you give will be pooled with the 

information given by all the other women in the study. This will help us to better understand some 

of the health problems that women experience during pregnancy and after birth and what can be 

done to help them.

By taking part in the study you will be helping other mothers and their babies in the future.

Can anyone take part in the study?
To take part in the study you must be aged 18 or over and able to read and understand English.

How will you protect my personal information?

• We will keep all the information you give us private and confidential.

• We will give your survey information a unique number (a code). We will also remove your 
personal details from the first survey. This means that your answers will not be linked to 
your personal details.

• We will store your personal details and your code number securely and separately from the 
completed surveys. They will be kept in a locked cabinet, in a locked office in an area where 
few people have access.
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Paper copies of the information you give on the surveys will be identified by your code.

• We will keep an electronic version of the information you give us on a computer. Only the 
research team will have access to this information We will use passwords, encryption 
(special software to scramble the information so it cannot be read) and anti-virus software 
to protect the information on the computer.

• If we do a face-to-face interview with you, we will record the interview. We will make a paper 
copy of the recording and show it to you so that you can confirm it is an accurate copy of 
the interview. We will then destroy the recording. We will use your code number to identify 
you on the paper copy. We will store the paper copy in a locked cabinet, in a locked office 
in an area to which few people have access.

• All members of the study team who have access to your information must sign a 
confidentiality agreement form.

• We will only disclose your personal details in exceptional circumstances for example if 
you or your baby is being harmed or you complain about the researchers (for more 
information see ‘What is the Study Data Monitoring Group' on page 6).

What happens to the information at the end of the study?
We will publish the findings from the study and may give talks about the findings at healthcare 

conferences. It will not be possible to identify you or your answers in these publications or talks. 

The information from the surveys may also be used in future research projects. However, the 

researchers will not contact you unless you give your consent to future contact This is 

explained below.

What do the options on the consent form mean?
The consent form asks you to sign your name to show that you agree to take part in this study. 

The consent form also asks you to agree to the following options:

• Paragraph 5 lets you say if you want a member of the research team to call you after your 
baby’s birth. If you say yes, they will contact you and invite you to take part in an interview.

• Paragraph 9 lets you agree to information collected from you as part of this study being 
used for future research studies.

• Paragraph 10 lets you say if you want your personal details such as your name and 
address to be destroyed after stage 1 of this research. If you say yes, the research team 
will not be able to contact you when this stage of the research is over.

• Paragraph 11 lets you to agree to us keeping your personal details for five years after the 
end of the first stage of this research. If you say yes, the research team will contact you 
and invite you to take part in future studies.

Remember, you do not have to agree to any of these options. However, if you do agree, you 

will help us to continue our study of the health problems of pregnant women, mothers and their 

babies.
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What do I do next?

1. Sign the consent form.

2. Keep a copy for yourself.

3. Post the original signed consent form and your completed survey form using the stamped

address envelope that came with this booklet.

Can I leave the study?
Taking part in the study is voluntary. You can withdraw from the study at any time without giving a 

reason. This will not affect the care you or your baby receives.

How can I get in touch with you?
My name is Deirdre Daly and you can contact me on (087) 195 6441. Either myself or Margaret 

Carroll, a midwife and member of the research team from Trinity College Dublin, will be in the 

antenatal clinics for most of the time during the study. We will be happy to answer any questions 

you may have.

You can also get information on our website, w w w .m am m i.ie .
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The MAMMI study consent form - for surveys (page 1)

Trinity College Dublin

CONSENT FORM

THE 
ROTUNDA 

W  HOSPITAL
OUBUN

Research title: Maternal health And Maternal Morbidity in Ireland (The MAMMI study)
Researcher: Deirdre Daly Tel: 087 1956441

DECLARATION by participant: Please tick (X or V) and provide your initials

Yes [ ] No [ ] initials [1. I have read the information booklet for this research study and 
I understand the contents.

2. I have had the opportunity to ask questions and all my questions 
have been ansvi^ered to my satisfaction.

3. I fully understand that my participation is completely voluntary 
and that I am free to withdraw from the study at any time (prior 
to publication) without giving a reason and that this will not affect 
my care or the care that my baby receives in any way.

4 . I agree that my medical records and those of my baby will be 
accessed by the research team for the purpose of this research.

5. I understand that I may be contacted by a member of the
research team and requested to participate in an interview(s) on 
one or more topics covered by this research and I consent to 
this.

6. I understand that I will be given an opportunity to review the 
transcript of such an interview(s) to confirm accuracy.

7. I understand that the transcript will not identify me by name but 
will use the study code and that the original digital recording will 
be erased once the accuracy of the transcript has been 
confirmed.

8. I understand that information from this research will be
published but that I will not be identified as a participant in this
research in any publication.

9. I agree that information obtained from me in this research which 
has been coded so as not to identify me may be stored and 
used for the purpose of future research which will have obtained 
Research Ethics Committee approval without the need for 
further consent from myself.

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [
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The MAMMI study consent form -  for surveys (page 2)

10. I understand that my personal details (name and address 
and other identifying information that links my identity to 
the study data) will be destroyed when this study is 
complete unless I have agreed to its retention after that 
date and to being contacted about future research.

11. I consent to my personal details being retained for a further 
period of 5 years after this study has been completed and 
used to invite me to participate in future research in 
accordance with this consent.

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

12. I consent to being contacted in the future regarding 
participation in research relating to the topics covered by 
this research which will have Research Ethics Committee 
approval.

13. I consent to being contacted in the future in relation to 
participation in research unrelated to topics covered by this 
research which will have Research Ethics Committee 
approval.

14. I understand that the researchers undertaking this 
research will hold in confidence and securely all collected 
data and other relevant information.

15. I freely and voluntarily consent to participating in this 
research study.

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

Yes [ ] No [ ] initials [

PARTICIPANT'S NAME 

Contact Address............

Phone number:................................................................... Email:.

Participant’s signature:.................................................... Date: ..

Name of person taking consent:
Date;................

.Signature;

Researcher: ■Signature;
. Date;.
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study No EUCHIZIIZII

The MAMMI study
Maternal health And Maternal Morbidity in Ireland

A research study of 1600 first-time mothers' health during pregnancy and
after giving birth

Survey Booklet One: Antenatal

Thank you for taking the tim e to complete this survey. It will take you about 45 minutes 

to complete it and your answers are confidential. If you have any questions about any 

part of this survey, or need help answering any of the questions, please feel free to call 

me -  Deirdre Daly on 087 1956441

The M A M M I survey has been approved by the Research Ethics Committees of the  

Rotunda Hospital and the Faculty of Health Sciences, Trinity College Dublin.

Please tick here if you do NOT wish to complete this or future surveys | |

THE
ROTUNDA
HOSPITAL
DUBUN

TRINITY COLLEGE DUBLIN
c;o l A istf . n a  t r Io n A id e , b a iij -A t h a c l ia t h

Contact: Deirdre Daly 

M idw ifery Doctoral Student 

Tel: 087 1956441
E-mail: dalvd8(a>tcd.ie

L N l V t i R M I Y  
O F  D t B I . I N
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Structure of the MAMMI Study

The Maternal health And Maternal M orb idity in Ireland (MAMMI) study is in five (5) parts: (1) 
antenatal; (2) 3 months after the birth; (3) 6 months after the birth; (4) 9 months after the birth 
and (5) 12 months after the birth.

This is the first (1) part of the five surveys. It is about your health NOW (antenatally) and before 
you became pregnant. It has five (5) sections, numbered A through to E:

A questions about your general health and well-being;

B your health BEFORE your pregnancy;

C your health SINCE THE START of your pregnancy;

D your emotional health and well-being NOW;

E you and your household.

You may notice that some questions are very similar or the same, however, the questions apply 
to different times in your life.

Please note, there is space after Section E for any comments you might like to make on the 
survey.

How to fill in the Survey

Most of the questions can be answered by putting a tick in the box next to the answer 
that best applies to  you. For example:

Has tiredness been a problem for you in the past month?

Yes 

No

I / '

Thisfilled-in sample indicates that tiredness was a problem in the past month.

A few questions may ask you to fill in a number in a box. For example: 

What is your date of birth?

Day /Month /Year

^ /[UB/ / 9 % 0

Thisfilled-in sample represents a date of birth of 30^  ̂April 1980
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Section A: This section is about your general health and wellbeing

A1 W hat is your date of birth?

/ /
d d m m  y y y y  

A la W hat date is your baby due on?

/ /

d d m m y y y y

A2 How tall are you with your shoes off?

cms OR feet and inches

A3 W hat weight were you just BEFORE you became pregnant?

kgs OR stones and pounds

A4 Was your pregnancy conceived with treatm ent for infertility?

No I I 1

Yes, fe rtility  drugs 2

Yes, IVF/ICSI Q 3

Yes, other (please say what was involved) Q  4
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A5 Have you ever had any of the following conditions? (Please tick as many boxes as 
necessary)

Yes,
as a child

(Up to age 17 yrs)

Yes, No, never

as an adult
(Since age 18 yrs)

N ot sure

a. Asthma
□

b. Crohn's disease □

c. Diabetes □

d. Irritab le bowel syndrome □  3 □

e. Ulcerative colitis □  . □

f. Thyroid problems □  3 □

g- Depression (requiring trea tm en t o r 
m edication)

□

h. O ther mental health conditions □

1. Kidney problems □  s □

j- Urinary trac t infections (requiring  
trea tm ent w ith antibiotics) □

k. Vaginal infections □  3 □

1. High blood pressure □  3 □

m. Epilepsy □  3 □

n. Eating disorders (anorexia or bulim ia) □  3 □

0. O ther (please give details) □  . □  3 □
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A6 Have you ever had any of the following operations or procedures? (Please tick as many 
boxes as necessary)

Yes, Yes, No, Not
as a child as an adult never sure

(Up to age 17 yrs) (Since age 18 yrs)

a. Appendectomy

b. Colonoscopy
(A medical examination o f the bowel 
using a tube passed through the rectum 
[back passage])

c. Sigmoidoscopy
(A medical examination o f a part o f 
the bowel using a tube passed through
the rectum [back passage]). 2 3

d. Laparoscopy
(An operation in the abdomen 
[tum m y area] performed through 
a small cut.)

e. Haemorrhoidectomy 
(An operation to remove piles 
[haemorrhoids] from  the rectum.
[back passage])

f. Curette (often called a D and C)
(An operation on the uterus [womb] 
using a tube passed through the vagina)

g. Kidney investigations

h. Surgery on the bones in your back

i. Injury to the bones in your back 

j. Other (please give details)

□ ^ □ 3 □

□ ^ □ = □

□ . □ 3 □
□ ' □ ^ □ = □
□ > □' □ = □

□ ^ □ 3 □
□ . □ , □
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A7 Have you ever used any of the following medications or treatments? (please tick as many  
boxes as necessary)

Yes,
as a child

(Up to  age 17 yrs)

a. Laxatives
(Tablets o r m edication to help you 
w ith  constipation/pass  
a bow el m otion [stool/faeces])

Yes, 
as an adult
(Since age 18 yrs)

No, never Not sure

□ □

a l.  I f  you used this treatm ent as an ADULT, did you
Rarely

use it
Occasionally Often

Yes, Yes, No, never Not sure
as a child as an adult

(Up to  age 17 yrs) (Since age 18 yrs]

Enemas
(Fluid inserted in to  your back passage | | i n 2 □ 3 u.
to  help you w ith  constipation/pass
a bowel moWon[stool/faeces])

b l. I f  you used this treatm ent as an ADULT, did you use it
Rarely Occasionally Often□ ^

Yes, Yes, No, never

1

Not sure
as a child as an adult

(Up to  age 17 yrs) (Since age 18 yrs)

Anti-diarrhoea medication
(Tablets o r m edication to help you \ \ i 1 1 =
fro m  having d iarrhoea/loose stool/faeces)

c l. I f  you used this treatm ent as an ADULT, did you use it
Rarely Occasionally Often□ '

b.

c.
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Yes,
as a child 

(Up to age 17 yrs)

Colonic lavage /  irrigation
(Fluid inserted in to your back passage Q  i 
to  help you w ith  constipation/pass  
a bowel m otion[stool/faeces])

Yes,
as an adult
(Since age 18 yrs]

No, never 

□  B

Not sure

d l. If  you used this treatment as an ADULT, did you use it
Rarely Occasionally Often

Tablets to help lose weight

Yes,
as a child 

(Up to age 17 yrs) 

□  ‘

Yes,
as an adult
(Since age 18 yrs 

□  '

No, never 

□  =

Not sure

e l. If  you used this treatment as an ADULT, did you use it
Rarely Occasionally Often 

□  ^

Yes,
as a child

(Up to age 17 yrs)

Yes,
as an adult
(Since age 18 yrs

No, never Not sure

Treatment to help lose weight □  '

m

□

f l .  If  you used this treatment as an ADULT, did you use it
Rarely Occasionally Often

□  .
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other medications or treatments
(Please give details)

Yes, Yes, No, never
as a child as an adult

(Up to age 17 yrs) (Since age 18 yrs)

A8 Do you currently have any other medical conditions or health problems that mean you 
need regular medication or medical care or any other treatment?

Yes No

I f  yes, please give details

A9 Have you ever felt afraid of any partner?

Yes No
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Section B: This section is about your health BEFORE your pregnancy

31 At any time in your life BEFORE your pregnancy, have you experienced any of the 

following:

Never Rarely Occasionally Often

Extreme tiredness or exhaustion

Frequent coughs, colds or other minor 
Illnesses

Severe headaches or migraines □  a

Back pain

Constipation (opening your bowels 
only twice a week or less, or pushing 
or straining to open your bowels 
every fourth  time you go)

Haemorrhoids (Swollen veins around 
your back passage) □ a

Leaked urine (when you did not mean to) □ s

Trouble controlling your bowel 
movements or experienced leakage 
when you did not mean to

□ s
Trouble controlling when you 
pass wind (flatus) □ 3

Feeling depressed, low mood or sad
(lasting two weeks or more)

Intense anxiety (such as panic attacks) □ 3
Severe period pain

Heavy periods or vaginal bleeding 
that worried you □3
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n. Relationship problems w ith  your 
partner /  spouse

o. Not able to  put on weight

p. Not able to  lose weight

q. O ther health problems 
(please give details)

Never Rarely Occasionally Ofte

B2 How would you describe your general health in the last 12 months BEFORE your 
pregnancy?

Excellent Very good Good Fair Poor Very poor

□  . □   ̂ □  s Q s

B3 During the last 12 months BEFORE your pregnancy did you experience any of the 
following?

Never Rarely Occasionally Often

a Extreme tiredness or exhaustion □ 3 □
b. Frequent coughs, colds or o ther m inor 

illness □ . □ 3 □
c. Severe headaches or migraines □ - □ 3 □
d. Back pain □ 3 □
e. Constipation (opening your bowels 

only tw ice a week o r less, or pushing □ 3 □
or stra in ing to open your bowels 
every fo u rth  tim e you go)
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f. Haemorrhoids (Swollen veins around  
your back passage)

Never

□
Rarely Occasionally Often 

□   ̂ B □

g. Leaked urine
(when you did n o t mean to)

h. Trouble contro lling  your bowel 
movem ents or experienced leakage 
when you did not mean to

i. Trouble contro lling  when you 
pass w ind (flatus)

j. Feeling depressed, low  mood or sad
(lasting two weeks or more)

k. Intense anxiety (such as panic attacks)

I. Severe period pain

m. Heavy periods or vaginal bleeding 
tha t w orried you

n. Relationship problem s w ith  your 
partner /  spouse

o. Not able to  put on weight

p. Not able to  lose w eight

q. O ther health problem s (please 
give details)

□
□
□
□
□
□
□
□

□' □
□

□

□
□
□
□
□
□
□
□
□
□

B3a During the last 12 months BEFORE your pregnancy, did you feel afraid of your partner?

Yes No
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The next few questions ask in nnore detail about urinary symptoms. If you feel uncomfortable 
answering any of these questions or they are too personal, you do not have to answer them. 
However, if you have experienced any of the symptoms or issues asked about, it would be help 
me to understand them and it might help other women to know they are not alone in their 
experiences when the findings are published. Again, I would like to  reassure you that all the 
information that you provide is strictly confidential and all the findings from this survey will be 
presented and published in a way that does not identify you or any individual woman.

B4 Thinking back to when you were a child (6 years to 12 years), did you ever experience any
of the following? (Please tick one response on each line) 

Yes No Not sure

a. Wet the bed occasionally at night □ ‘ □ ^

b. Wet the bed several times a week □ ' □ ^

c. Wet occasionally during the day □ ■ □ ^

d. Wet several times a week during the day □ ‘ □ ^

Please comment i f  you wish

B5 During the 12 months BEFORE your pregnancy did you ever leak even a small amount of 
urine?

a. When you coughed, laughed, sneezed or did physical exercise

No, never □ .
Yes, less than once a month

Yes, one or several times a month

Yes, one or several times a week

Yes, every day

408 1 MAMMI-Survey On(



b. When you were on the way to the toilet

No, never U i

Yes, less than once a month I 1 2

Yes, one or several times a month | [3

Yes, one or several times a week Q  4

Yes, every day 5

c. When you had to wait to use the toilet

No, never Q 1

Yes, less than once a month 0  2

Yes, one or several times a month | | 3

Yes, one or several times a week | [4

Yes, everyday | 15

d. If you did not go to the toilet immediately

No, never 1

Yes, less than once a month 0  2

Yes, one or several times a month | I3

Yes, one or several times a week | | 4

Yes, every day s

During the 12 months BEFORE your pregnancy if/when you experienced lealoge of 
urine, was it:

Drops or just a little  0  1

More like a trickle Q 2

More than a trickle 3
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B7 If you experienced lealoge, when did you first experience this?

As a child (up to  12 years)

As a teenager (13-17 years)

As an adult (18 years or more) □  s

Not sure

If you experienced leakage of urine, and you can remember, please fill in your age when this 
first happened to you

Years

B8 During the 12 months BEFORE your pregnancy, did you ever feel an URGENT need to  
pass urine which was accompanied by a fear of leakage?

No, never n 1 Yes D

B8a During the 12 months BEFORE your pregnancy, did you ever feel an URGENT need to  
pass urine which was accompanied by actual leakage?

No, never I 1 1 Yes I I

B9 BEFORE you became pregnant had you ever talked to a doctor or other health care 
professional about controlling when you pass urine?

Yes 1 No I I 2

If yes, who did you talk to (please tick all that apply)

General practitioner (doctor) I Z l  i

Gynaecologist I I :
Physiotherapist | | :

Nurse | | ,
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Pharm acist/ chemist 

A lternative practitioner 

Other (please describe)

5

□  e

If you are worried or concerned about leaking urine and wish to  get help, you can 
discuss it w ith your doctor or m idwife at your antenatal visits or you can call the 
Rotunda Hospital's physiotherapy department.

Rotunda hospital number: 01 8730700 and ask to be put through to  the physiotherapy

department. Web: h ttp ://w w w .ro tunda .ie /

Opening hours: 9.00am to 4.30pm Monday -  Friday

Outside these hours, an answering service is available and you can leave a message and 

someone w ill return your call.
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The next few questions ask about bowel symptoms you may have experienced BEFORE you 
became pregnant. If you have experienced any of the symptoms or issues asked about, it would 
be help me to understand them and it might help other women to know they are not alone in 
their experiences when the findings are published. Again, I would like to reassure you that all 
the information that you provide is strictly confidential and all the findings from this survey will 
be presented and published in a way that does not identify you or any individual woman.

BIO Thinking back to when you were a child (6 years to 12 years), did you ever experience
any of the following? (please tick one response on each line)

Yes, Yes, No Not
occasionally often sure

a. Constipation (opening your bowels
only twice a week or less, or pushing 2 Q 3

or straining to open your bowels 
every fourth time you go)

b. Soiling your underwear when you 1 2 3

were constipated

c. Soiling your underwear when you 1 2 3

were not constipated

Please comment if  you wish

B ll  During the 12 months BEFORE your pregnancy did you ever

No, never M inor amount Major amount

a. Notice soiling from your back passage 
on your underwear

b. Pass wind when you really didn't want to 1 [ ^ 2
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B12 a

B12 b

B13a

B13b

During the 12 months BEFORE your pregnancy did you ever, even very occasionally, 
experience leakage of LIQUID bowel motions at an inappropriate time or place?

No, never i

Yes, less than once a month 2

Yes, one or several times a month 3

Yes, one or several times a week 4

Yes, every day 5

If yes, how much leakage typically occurred?

Small amount (with stain about the size o f a 50  cent coin) 1

Moderate amounts (often requiring a change o f pad or underwear) 2

large amounts (often requiring a complete change o f clothes) 0 3

During the 12 months BEFORE your pregnancy did you ever, even very occasionally, 
experience leakage of SOLID bowel motions at an inappropriate time or inappropriate 
place?

No, never

Yes, less than once a month  

Yes, one or several times a month 

Yes, one or several times a week 4

Yes, every day 5

If yes, when this happened, how much leakage typically occurred?

Small amount (w ith stain about the size o f a 50 cent coin)

M oderate amounts (often requiring a change o f pad or underwear)

Large amounts (often requiring a complete change o f clothes) [Z]
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B14a During the 12 months BEFORE your pregnancy did you ever experience an URGENT 
need to open your bovt/els that made you rush to the toilet immediately?

No, never

Yes, less than once a month

Yes, one or several times a month □ 3

Yes, one or several times a week □«
Yes, every day

B14b During the 12 months BEFORE your pregnancy did you ever experience an URGENT need 
to open your bowels that you could not defer or delay for more than 5 minutes?

No, never i

Yes, less than once a month I 12

Yes, one or several times a month 3

Yes, one or several times a week | | 4

Yes, every day 5

BIS a If you experienced an urgent need to open your bowels that made you soil
yourself/underwear, when did you first experience problems with control of your
bowel?

As a child | 11

As a teenager 7yeorsj I I 2

As an adult f iS  yeors or morej | I3

Not sure 4

B15 b If you can remember, please fill in your age when this first happened to you

years
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B16 BEFORE you became pregnant had you ever talked to a doctor or other health care 
professional about controlling when you pass wind or having a bowel movement?

Yes Q 1 No I I 2

If yes, who did you talk to (please tick a ll tha t apply)

General p ractitioner (doctor)

Gynaecologist

Physiotherapist □ 3

Nurse

P harm acis t/ chemist

A lternative practitioner

O ther (please describe)

If you are w orried  or concerned about soiling from  your back passage and wish to  get 
help, you can discuss it w ith  your doctor or m idw ife at your antenatal visits or you can 
call the Rotunda Hospital's physiotherapy department.

Rotunda hospital number: 01 8730700 and ask to  be put through to  the physiotherapy 

departm ent. Web: h ttp ://w w w .ro tu n d a .ie /

Opening hours: 9.00am to  4.30pm M onday -  Friday

Outside these hours, an answering service is available and you can leave a message and 

someone w ill re turn your call.
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The next few questions are about your sexuality and your sexual health BEFORE your pregnancy. 
If you feel uncomfortable answering any of these questions or they are too personal, you do not 
have to answer them. However, if you have experienced any o f the symptoms or issues asked 
about, it might help other women to know they are not alone in their experiences when the 
findings are published. Again, I would like to reassure you that all the information that you 
provide is strictly confidential.

B17 During the 12 months BEFORE your pregnancy did you ever experience any of the 
following (please tick one response on each line)

a. Lack of vaginal lubrication

b. Painful penetration

c. Pain during sexual intercourse

d. Pain on orgasm

e. Difficulty reaching orgasm

f. Unable to reach orgasm

g. Vaginal tightness

h. Vaginal looseness /  lack of muscle tone

i. Bleeding or vaginal irritation after sex 

j. Lack of interest in sex

k. More interest in sex than previously

I. Being pressured to take part in 
unwanted sexual activity

m. Being forced to  take part in 
unwanted sexual activity

n. Other (please describe)

Yes No Pref er

□  . □  . □  3

□  . □  . □  3

□  . □  .

n . □  . □  3

□ . □  . □  3

□ . □  . □  3

□ . □  . □  .

□ . □  . □  :

□ . □  . □  :

□ . □  . □  :

□  ‘ □  ^ □  ^

□  ‘ □  ^ □  ^

□ . □  ^ □  ^

□  ‘ □  ^ □  ^
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B18 During the 12 months BEFORE your pregnancy did your sexual activities 

include:

B19

Yes No Prefer

a. Vaginal sex □ . □ . □ =

b. Oral sex □ . □ . □ =

c. Anal sex □ . □ . □ 3

d. Other □ . □ , n.
Please com m ent i f  you wish

During the 12 months BEFORE your pregnancy, which of the following best describes 

the frequency of your sexual activity (please tick only one response)

a. 1-2 times per month

b. 1-2 times per week

c. 3-4 times per week

d. More than 4 times per

Please com m ent i f  you wish

I I  ̂ Prefer not to answer ^

□ ^

□ ’ 

week n
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B 20 During the 12 months BEFORE your pregnancy, how satisfied were you with your overall 

sexual life (please tick only one response)

a. Very satisfied  ̂ Prefer not to answer | | &

b. M oderately satisfied Q  ^

c. Equally satisfied/dissatisfied ^

d. M oderately dissatisfied 4

e. Very dissatisfied ^

Please comment i f  you wish _______________________________________________

B21 If you experienced any problems or pain when having sexual intercourse BEFORE you 
became pregnant, did you ever talked to a doctor or other health care professional 
about this?

Yes 1 No I I 2

If yes, who did you talk to (please tick a ll tha t apply)

General practitioner (doctor)

Gynaecologist

Physiotherapist

Nurse

Pharmacist /  chemist

A lternative practitioner

Other (please describe)
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If you are worried or concerned about unwanted or forced sexual activity and wish to  get 
help, you can call the Sexual Assault Treatment Unit (SATU) based in the Rotunda hospital.

SATU telephone number: 018171736

SATU e-mail: SATU(5)ROTUNDA.IE

Web; h ttp ://w w w .ro tunda.ie /

Opening hours: 9.00am to  4.30pm Mon -  Fri

Outside of these hours please contact the 
Rotunda Hospital at 01 8171700

Or you can call the National Dublin Rape Crisis Centre. The Dublin Rape Crisis Centre was 
established in 1979 and is a national organisation offering a wide range of services to women 
and men who are affected by rape, sexual assault, sexual harassment or childhood sexual 
abuse.

The services include a national 24-hour helpline, one to  one counselling, court 
accompaniment, outreach services, training, awareness raising and lobbying.

Dublin Rape Crisis Centre telephone number: HELPLINE 1800 778888

419 1 MAMMI-Survey One



B22 Did you experience pain in any of these parts of your body in the 12 months BEFORE your pregnai

Yes D  1 No 0

If yes, please look at the tw o  pictures below. Picture A is looking at the body from  the front. Picture 
looking at the body from  the back.

A. Please tick the boxes if you have experienced pain in any of the parts of the body named in the 12 
months BEFORE your pregnancy.

Picture A 
Front of Body

a. H e a d  ( f r o n t  o r  s id e s )  □

c. S h o u ld e r  l e f t  □  ^ 

S h o u ld e r  r i g h t Q  ^

d . R ib  p a in  ( b o n e s  in  c h e s t )  □  ^

f  L o w e r  a r m  

l e f t

rightn 2

h .  H a n d  l e f t  □  ^ 

H a n d  r i g h t  □  ^

i. F in g e r s  l e f t  

F in g e r s  r i g h t

k . B o n e  a t  f r o n t  o f  p e lv is  □

n . L o w e r  le g  ( l e f t )  D  j  

L o w e r  le g  ( r i g h t )

o .  A n k le  ( l e f t )  □  ^ 

A n k le  ( r i g h t )  □  ^

b . N e c k  □  i

e . L Ip p e r  a r m  l e f t  □  ^ 

U p p e r  a r m  r i g h t  □  2

g . W r is t  L e f t  □  ^ 

W r is t  ( r i g h t )  □  ^

j.  H ip  l e f t  □  1 

H ip  r i g h t  □  ^

I. T l i ig h  ( l e f t )  □  i  

T l i ig h  ( r i g h t )  □  2

111. K n e e  ( l e f t )  C H i 

K n e e  ( r i g h t )  O j

p .  F o o t  ( l e f t )  □  i  

F o o t  ( r i g h t )  □  2

If you experienced pain in any OTHER parts not named here, please tick here 

Please give details
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Please tick the boxes if you have experienced pain in any of the parts of the body named in the 12 
Months BEFORE your pregnancy.

Picture B 

Back of Body

Picture B 

Back of body

a. Back o f head

b. Back o f neck O

c. U p p er back 

(b e tw een  your 

shoulder blades) □

d. M idd le back (know n  

as lum bar area)

e. Lower back 

(kn o w n  as 
sacral area  

or coccyx) □

< -  -

g.Sacro iliac 

joint (bones at 

back of pelvis)

M

f. Back o f 
Ankle

(le ft) D i

f  Back o f
Ankle
(tigtit)D

F you experienced pain in any OTHER parts not named here, please tick here 

*lease give details
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Section C: This section is about your health SINCE THE START of 
your pregnancy

Cl Since the start of your pregnancy, have you experienced any of the following:

a Extreme tiredness or exhaustion

b. Frequent coughs, colds or other minoi 
illness

c. Severe headaches or migraines

d. Back pain

e. Constipation (opening your bowels 
only twice a week or less, or pushing 
or straining to open your bowels 
every fourth  time you go)

f. Haemorrhoids (Swollen veins around 
your back passage, sometimes called 
piles)

g. Feeling depressed, low mood or sad 
(lasting two weeks or more)

h. Intense anxiety (such as panic attacks)

i. Pelvic pain that worried you

j. Vaginal bleeding

k. Relationship problems with your 
partner /  spouse

I. Not able to put on weight

m. Not able to lose weight

n. Other health problems
(please give details)

Never Rarely Occasionally Often

□  -

□  s

□  -

□ 3

□  «

□  3
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SINCE THE START of your pregnancy have you leaked even small amounts of urine:

a. When you coughed, laughed, sneezed or did physical exercise

No, never i

Yes, less than once a month 0  2

Yes, one or several times a month 3

Yes, one or several times a week 4

Yes, every day 5

b. When you were on the way to the toilet

No, never Q  1

Yes, less than once a month Q  2

Yes, one or several times a month Q 3

Yes, one or several times a week Q  4

Yes, every day 5

When you had to wait to use the toilet

No, never □
Yes, less than once a month □
Yes, one or several times a month □
Yes, one or several times a week □
Yes, every day □
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If you did not go to the toilet immediately

No, never

Yes, less than once a month 

Yes, one or several times a month 

Yes, one or several times a week 

Yes, every day

C3 If/when you leak urine, is it

Drops or just a little 

More like a trickle

More than a trickle

□ 
□ 
□ 
□ 
□ 

□ 3
C4 Which of the following best describes how you manage this (please tick ONE response 

only)

It is a minor problem, I ignore it C  n

I carry a change of underwear w ith me wherever I go and change whenever I need to  2;

3I wear protection (e.g., pads or pantyliners) whenever I need to 
(e.g., when doing physical exercise)

I make sure I know where the nearest to ile t is whenever I go out 

I wear protection (e.g., pads or panty liners) all the time 

Other (please describe)
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C5a SINCE THE START of your pregnancy, have you ever fe lt an URGENT need to pass urine 
which was accompanied by a fear of leakage?

No, never n 1 Yes 0

C5b SINCE THE START of your pregnancy, have you ever fe lt an URGENT need to  pass urine 
which was accompanied by actual leakage?

No, never D 1 Yes 0

C6a SINCE THE START of your pregnancy have you talked to  a doctor or a m idw ife or 
another health professional about controlling when you pass urine?

Yes 1 ^ 1  (Go to 6b) No 2 (Go to 6c)

CSb If yes, w ho  did you talk to  (please tick all that apply)

Talked to my doctor at the hospital during 
a pregnancy check-up

Talked to a GP (doctor) during a pregnancy | |
check-up

Talked to a midwife during a pregnancy I I
check-up

Talked to  someone else (please describe)

C6c If no, is it because
Have thought about it but haven't | | 1

felt able to talk about it

Don't w ant to discuss it 2

Other (please describe) 0  3
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C7 SINCE THE START of your pregnancy have you

No, Yes Yes
never minor amount major amount

a. Noticed soiling from your back passage □  .  D s

b. Passed wind when you really d idn't want to □ .  D a

C8a SINCE THE START of your pregnancy have you ever, even very occasionally,
experienced leakage of LIQUID bowel motions at an inappropriate time or place?

No, never

Yes, less than once a month

Yes, one or several times a month

Yes, one or several times a week □ *

Yes, every day □ ^
C8b If yes, when this happened how much leakage typically occurred?

Small am ount {w ith  stain about the size o f a 50 cent coin) Q  i

Moderate amounts (often requiring a change o f pad o r underwear) C J  2

Large amounts (often requiring a complete change o f clothes) D 3

C9a SINCE THE START of your pregnancy have you ever, even very occasionally, exparienced 
leakage of SOLID bowel motions at an inappropriate time or inappropriate place?

No, never U  1

Yes, less than once a month 0  2

Yes, one or several times a month Q  3

Yes, one or several times a week 0  4

Yes, every day 5
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C9b If yes, when this happened how much leakage typically occurred?

Small amount (w ith  stain about the size o f a 50 cent coin)

Moderate amounts (often requiring a change o f pad o r underwear)

Large amounts (often requiring a complete change o f clothes)

ClOa SINCE THE START of your pregnancy have you ever experienced an URGENT need to open
your bowels that made you rush to the toilet immediately?

No, never

Yes, less than once a month

Yes, one or several times a month □ a
Yes, one or several times a week

Yes, every day

ClOb SINCE THE START of your pregnancy have you ever experienced an URGENT need to open
your bowels that you could not defer/delay for more than 5 minutes?

No, never

Yes, less than once a month

Yes, one or several times a month □ 3

Yes, one or several times a week

Yes, every day

C lla  SINCE THE START of your pregnancy have you talked to a doctor or a midwife or another 
health professional about controlling when your bowels move?

Yes O i ( G o t o l l b )  No 0  2 (G o to  11c)

□ s
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C llb  If yes, who did you talk to? (Please tick all that apply.)

Talked to my doctor at the hospital during
a pregnancy check-up

Talked to a 6P during a pregnancy
check-up

Yes, talked to a midwife during a pregnancy □ 3
check-up

Yes, talked to someone else (please describe)

C llc  If no, is it  because

Have thought about it but haven't Q
felt able to talk about it

Don't want to discuss it 0

Other (please describe) [Z ]

C12 Which of these best describes how you manage your problem controlling your bowel
movements? (Please tick only ONE response)

It doesn't happen very often and 1 just cope when it does

1 carry a change of underwear with me wherever 1 go

1 make sure 1 know where the nearest toilet is whenever 1 go out

1 wear protection (e.g. pads orpanty liners) when 1 need to

1 wear protection (e.g. pads orpanty liners) all the time

Other (please describe) □  a
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CI3 SINCE THE START OF YOUR PREGNANCY have you experienced pain In any of these parts of your 
body?

Yes No □
Ifyes, please look at the two pictures below. Picture A shows the body looking at the front. Picture B shows 
the b o d y  looking at the back.

A Please tick the boxes if you have experienced pain in any of the parts of the body named SINCE THE 
START OF your pregnancy.

Picture A 
Front of Body

a. Head (front or sides) □  ^

c. Shoulder left □   ̂
Shoulder rIghtQ 2

d. Rib pain (bones in chest) □  ^

f  Lower arm 
left D i  
rightQ 2

h. Hand left □   ̂
Hand right □  2

i. Fingers left D i  /  
Fingers right

k. Bone at front of pelvis □  ^

n. Lower leg (left) □   ̂
Lower leg (right)

o. Ankle (left) □   ̂
Ankle (right) □  ^

b. Neck □  1

e. Upper arm left □  1 
Upper ami right □  2

g. Wrist Left □   ̂
Wrist (right) □  2 

/

j. Hip left □  1 
Hip right □  2

I. Tliigh (left) D i  
■niigh(right)n2

m. Knee (left)
Knee (right) ^ 2

p. Foot (left) □  1 
Foot (right) □  2

If you experienced pain in any OTHER parts of your body not named here, please tick here 

Please give details
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B Please tick the boxes If you have experienced pain In any of the parts of the body named SINCE THE 
START OF your pregnancy

Picture B

Picture B 
Bacl<of body

a. Back of head □

b. Back of neck □

c. Upper back 
(between your 
shoulder blades) □

d. Middle back (known 
as lumbar area)

e. Lower back 
(known as 
sacral area 
or coccyx) □

g. Sacro iliac 
joint (bones at 
back of pelvis) □

M

f. Back of 
Ankle 
(left) □  i

f. Back of 
Ankle 
(right) □

If you experienced pain in any OTHER parts of your body not named here, please tick here Q  

Please give details
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The next few questions are about your sexuality and your sexual health since the START OF YOUR 
PREGNANCY. Again, if you feel uncomfortable answering any of these questions or they are too 
personal, you do not have to answer them. However, if you have experienced any of the symptoms 
or issues asked about, it would be help me to understand them and it might help other women to 

know they are not alone in their experiences when the findings are published. Again, I would like to 
reassure you that all the information that you provide is strictly confidential and all the findings 
from this survey will be presented and published in a way that does not identify you or any 
individual woman.

C14 SINCE THE START of your pregnancy, have you experienced any of the following?

(Please tick one response on each line.) Yes No Prefer not to  answer

a. Lack of vaginal lubrication □ 1 □ 2 □ 3

b. Painful penetration □ 1 □ 2 □ 3

c. Pain during sexual intercourse □ 1 □ 2 □ 3

d. Pain on orgasm □ 1 □ 2 □ 3

e. Difficulty reaching orgasm □ 1 □ 2 □ 3

f. Unable to reach orgasm □ 1 □ 2 □ 3

g- Vaginal tightness □ 1 □ 2 □ 3

h. Vaginal looseness /  lack of muscle tone □ 1 □ 2 □ 3

i. Bleeding or vaginal irritation after sex □ 1 □ 2 □ 3

j- Loss of interest in sex compared with  
before your pregnancy

□ 1 □ 2 □ 3

k. More interest in sex compared with 
before your pregnancy

□ 1 □ 2 □ 3

1. Being pressured to take part in 

unwanted sexual activity
□

1
□

2
□

3

m. Being forced to take part in 
unwanted sexual activity

□
1

□
2

□
3

n. Other (please describe)
□

1
□

2
□

3

431 1 MAMMI-Survey One



C14a If you said YES to any of the above experiences, have you ever talked to a doctor or other 
health care professional about these SINCE THE START of your pregnancy?

Yes Q 1 No I I 2

If yes, who did you talk to (please tick a ll th a t apply)

General p rac titione r (doctor)

Gynaecologist

Physiotherapist □ 3

M idw ife □ -

Pharmacist /  chem ist □ =

A lte rna tive  p rac titione r

O ther (please describe)

CIS SINCE THE START of your pregnancy have you had;

Yes No Prefer not to answer

a. Vaginal in tercourse i  Q 2 Q 3

b. Oral sex |  ̂ 1 | ^ 2  I I 3

c. Anal sex

d. No sexual contact since the  s ta rt o f pregnancy Q 1 2 Q 3

Please com m ent i f  you wish _________________________________________________
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C16 SINCE THE START of your pregnancy, which of the following best describes the 

frequency of your sexual activity (please tick only one response)

a. 1-2 tim es p e rm o n th  i  Prefer not to  answer | |

b. 1-2 tim es per week ^

c. 3-4 tim es per week ^

d. M ore  than 4 tim es per week

Please com m ent i f  you wish _________________________________________________

C17 SINCE THE START of your pregnancy, how satisfied are you w ith your overall sexual life

(please tick  on ly one response)

a. Very satisfied  ̂ Prefer not to answer 6

b. M odera te ly  satisfied ^

c. Equally sa tisfied /d issa tisfied  ^

d. M odera te ly  dissatisfied 4

e. Very dissatisfied ^

Please com m ent i f  you wish ________________________________________________________

If you are w o rried  or concerned about unw anted or forced sexual activ ity  and wish to  get help, you 
can call the  Sexual Assault Treatm ent Unit (SATU) based in the  Rotunda hospita l

SATU telephone number: 018171736

SATU e-mail: SATU(5)ROTUNDA.IE

W eb: h ttp ://w w w .ro tu n d a .ie /

Opening hours: 9.00am to  4.30pm  M on -  Fri

Outside of these hours please contact the  
Rotunda Hospital at 01 8171700

Or you can call th e  national Dublin Rape Crisis Centre. The Dublin Rape Crisis Centre was established 
in 1979 and is a nationa l organisation o ffe ring  a w ide range o f services to  w om en and men w ho are 
affected by rape, sexual assault, sexual harassm ent o r childhood sexual abuse.

The services include a nationa l 24-hour helpline, one to  one counselling, cou rt accom panim ent, 
outreach services, tra in ing , awareness raising and lobbying.

Dublin Rape Crisis Centre HELPLINE 1800 778888



C18 Since the start of your pregnancy have you ever felt depressed for two weeks or 
longer? (Please tick only one response.)

Yes, I am still depressed

Yes, I fe lt depressed a while ago but I am alright now 

Yes, I fe lt depressed but I am getting treatm ent now 3

No, I haven't been depressed since I became pregnant 4 ('Go to C21)

C19 When did you start feeling depressed?

Around weeks ago

C20 Since the start of your pregnancy have you talked to your doctor or midwife or another 

health professional about feeling depressed?

Yes (Go to  20a) No | | ^(Go to  20b)

C20a If yes, who did you talk to? (Please tick all tha t apply)

Talked to my doctor at the hospital during a 1

pregnancy check-up

Talked to  a GP (doctor) during a pregnancy check-up 2

Talked to  a m idwife during a pregnancy check-up 3

Talked to someone else (please describe) \ | 4

C20b If no, is this because

Have thought about it but I haven't fe lt able 0  1 

to  ta lk about it

Don't want to  discuss it | | ^

Other (please describe) j j 3
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C21 During your pregnancy, have you ever felt afraid of i— i i— i
your partner? Yes I— I i No I— i

C22 How many times have you consulted or visited a general practitioner (GP) or local
doctor in the last 12 months about your own health for reasons NOT related to your 
pregnancy or any other pregnancy you may have had?

None 

Once 

Twice

3 times

4 times 

5-6 times 

7 times or more

□
□
□
□
□
□

C23 W hen you go to  see a general practitioner (GP) or local doctor

Always Mostly Sometimes Rarely/Never

a. Do you usually go to the same place? □ . □ 3 □ .

b. Do you usually see the same doctor? □ . □ 3 □ .

Yes No
IF you do not see the same doctor, is this your own personal choice? I I i  I I 2
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C24 When you go to the doctor, do you feel able to talk about things that are troubling 
you regarding your health and wellbeing? (Please tick ONE response only)

Yes, I can talk to  h im /her about any issue that is troubling me

Yes, but I am not sure tha t he/she understands 0

Yes, he/she is supportive ^

No, he/she is not someone I can talk to  about issues that are troub ling me

There isn't anything about my own health or wellbeing that I have wanted to |— ,
talk about I |

Please comment i f  you wish ______________________________________________

C25 About cigarettes, which of the following best describes you

1 smoke regularly now -  about the same as before finding out 1 was pregnant □
1 smoke regularly now -  but 1 have cut down since 1 found out 1 was pregnant □
1 smoke more now than 1 used to before 1 found out 1 was pregnant □
1 smoke once in a while □
1 stopped smoking when 1 found out 1 was pregnant (Go to C28) □
1 used to  smoke but stopped before 1 got pregnant and 1 
don 't smoke cigarettes now (Go to C28) □
1 have never smoked cigarettes (Go to C28) □
Please comment i f  you wish
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C26 If you smoke cigarettes every day, how many do you usually smoke?

cigarettes a day

C27 If you smoke cigarettes less often than every day, how many do you usually smoke 
per week?

c igarettes a w e e k

C28 About alcohol, which of the following best describes you

I drink alcohol regularly now -  about the same as before finding out I was pregnant i

I drink alcohol regularly now -  but I have cut down since I found out I was pregnant 2

I drink alcohol more now than I used to  before I found out I was pregnant 0 3

I drink alcohol once in a while 4

I stopped drinking alcohol when I found out I was pregnant (Go to Section D) 5

1 used to  drink alcohol but stopped before 1 got pregnant and 1
don 't drink alcohol now (Go to Section D) \__ | e

I have never drank alcohol (Go to Section D) 7

Please comment i f  you wish ______________________________________________
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I k 'j h h  St-nk'c Kv t u ih v

Now that you are pregnant

C29 If you drink alcohol every day, how many units do you usually drink per day?
(Please refer to the Units o f Alcohol guide above.)

units a day

C30 If you drink alcohol less often than every day, how many units of alcohol do you 
usually drink per week?

units a week

C31 How often would you drink five (5) or more units of alcohol on one occasion? 
(Please tick only ONE response)

Every 5-6 times 2-4 Once 1-3 times Less Never
day a week per w eek  a w eek a month often

Bottle Wnt Pml
of W in* ol Ci<l»f o(

Q iwrtvr

1.1

B o ttlr Alcopop S p id li pint CUfs 
of W in* of S**f of W in*
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Section D: This section is about your emotional health and well-being 
NOW

D1 Please look at the following statements and for each one think about how you have been 
feeling in the last week:

a. During the last week I have been able to laugh and see the funny side of things:

As much as 1 always could

N ot qu ite  so much now

D efin ite ly  not so much now □ 3

Not at all

During the last week 1 have looked forward with enjoyment to things:

As much as 1 ever did □ .

Rather less than 1 used to

D efin ite ly  less than 1 used to

Hardly at all

During the last week 1 blamed myself unnecessarily when things went

Yes, m ost o f the  tim e

Yes, some o f the  tim e

Not very o ften

No, never
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d. During the last week I have felt worried and anxious for no very good reason:

No, not at all D  i

Hardly ever 2

Yes, som etim es 3

Yes, very o ften  0  4

e. During the last week I have felt scared or panicky for no very good reason:

Yes, qu ite  a lo t | | 1

Yes, som etim es 0  2

No, not much Q  3

No, not at all 4

f. During the last week things have been getting on top of me:

Yes, m ost o f the  tim e  I haven 't been able to  cope at all 0  1

Yes, som etim es I haven 't been coping as well as usual 0  2

No, m ost o f the  tim e  I have coped qu ite  w e ll 3

No, I have been coping as w e ll as ever 4

g. During the last week I have been so unhappy I have had difficulty sleeping:

Yes, m ost o f th e  tim e  1

Yes, som etim es D  2

Not very o ften  D  3

No, not at all 0  4
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h. During the last week I have felt sad or miserable:

Yes, most of the time [ 11

Yes, quite often I 1 7

Not very often I | q

No, not at all | I4

I. During the last week I have been so unhappy I have been crying:

Yes, most of the time [ 11

Yes, quite often | [2

Only occasionally | [ 3

No, never | [4

j. During the last week the thought of harming myself has occurred to me:

Yes, quite often □
Sometimes □
Hardly ever □
Never □
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Is there anyone you can talk to about how you are feeling (please tick only ONE response)

Yes, bu t 1 am no t sure they  understand

Yes, and they are very supportive

No, the re  sn 't anyone 1 can ta lk  to □ 3

1 d o n 't particu la rly  w an t to  ta lk  about how  1 feel

There isn 't anyth ing  1 feel 1 need to  ta lk  about

Please com m ent i f  you wish

D3 Please read each s ta tem ent and circle a num ber 0, 1, 2 o r 3 which indicates how  much the 

sta tem ent applied to  you over the past week. There are no righ t o r w rong answers.

Not at all Some of 
the time

A good 
part of 
the time

M ost of 
the tim e

1 I found it hard to w ind down 0

2 I was aware of dryness of my mouth 0

3 I couldn 't seem to experience any positive 0
feeling at all

4 I experienced breathing d ifficulty (eg, 0
excessively rapid breathing, 
breathlessness in the absence of physical 
exertion)

5 I found it difficult to work up the initiative to 0
do things

6 I tended to over-react to situations 0

7 I experienced trem bling (eg, in the hands) 0

8 I fe lt that I was using a lot o f nervous 0
energy

9 I was worried about situations in which I 0
might panic and make a fool o f m yself

10 I fe lt that I had nothing to look forward to 0

11 I found m yself getting agitated 0

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3
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Not at all

12 I found it difficult to relax 0

13 I felt down-hearted and blue 0

14 I was intolerant of anything that kept me 0
from getting on with what I was doing

15 I felt I was close to panic 0

16 I was unable to become enthusiastic about 0
anything

17 I felt I wasn't worth much as a person 0

18 I felt that I was rather touchy 0

19 I was aware of the action of my heart in the 0 
absence of physical exertion (e.g. sense of 
heart rate increase, heart missing a beat)

20 I felt scared without any good reason 0

21 I felt that life was meaningless 0

Some of A good Most of 
the time part of the time 

the time

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

If you are experiencing any problems w ith  your emotional health and wellbeing 
and wish to talk to  someone, you can telephone the mental health midwife at 
the Rotunda hospital. The midwives are: Margaret Sheridan or Louise Rafferty, 
telephone: 01-8730700 bleep 472

Or you can call the Aware (Depression) Helpline on 1890 303 302 

TEXT MESSAGING

Inform ation on where to  go fo r help in a crisis is now available through your 
mobile phone. Text the word HeadsUp to 50424. The HeadsUp text service is run 
by RehabCare and sponsored by Meteor.

ONLINE information and support

A number o f support services are now using the in ternet to  reach out to people. 

For example, www.yourm entalhealth.ie
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Section E: This section is about you and your household

Thank you fo r taking the tim e to complete the survey so far. The next few questions ask fo r 

personal details about your household, money and social factors. Sometimes social factors can 

affect women's health in pregnancy and this is why these questions have been included here.

All the inform ation tha t you provide is confidential and cannot be linked to  you as an individual 

or your household and there is no possibility tha t any o f this inform ation w ill be passed on to  any 

other agency or department, government or otherwise.

El Are you currently

Married

Divorced or separated 

W idowed 

Single

Living w ith  partner 

In a relationship -  not living together 

Other (please describe)

E2 Who else lives together with you in your household? (Please tick ALL tha t apply.)

Your partner/husband □
Your mother □
Your father □
Your partner's mother □
Your partner's father □
Partner's child/children from  previous relationship □

□ 3
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Your sister(s) and /o r  brother(s)

A friend/friends

No one

Nanny/au pair

Other  (please describe)

How would you describe your current living accomm odation? (Please tick ONE only) 

House (with a mortgage)  0  i  

House (with no mortgage)  2

Apartment  (with a mortgage) □ 3

Apartment  (with no mortgage) □ 4

Rented house (rented privately) □ 5

Rented house (rented fro m  local authority) □ 6

Rented apartment  (rented privately) □ 7

Rented apartment  (rented fro m  local authority) □ 8

Caravan /  Mobile Home □ 9

Bed and breakfast accommodat ion □ 10

Hostel accommodat ion □ 11

No fixed accommodat ion (homeless) □ 12

Other  (please give detail) □ 13

□ ’ 
□ . 
□ ’ 
□
□ n
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E4 W hat is the highest qualification you have completed (Please tick ONE only)

No formal qualifications i

Primary or firs t school 2

Lower secondary 3

Junior/In term ediate/G roup certificate, 4

'0 ' levels/ GCSE, NCVA Foundation certificate, 
basic skills tra in ing certificate, or equivalent

Upper secondary Leaving certificate -  5

applied and vocational programmes,
'A' levels, NCVA level 1 certificate, or equivalent

Completed apprenticeship, NCVA level 2/3 certificate, Q  e 
Teagasc certificate. Diploma, or equivalent

Both Upper secondary and Technical or
Vocational qualification 7

National certificate. Diploma NCEA/ 
Institute o f Technology or equivalent. 
Nursing Diploma

□

10

Primary degree Third level Bachelor degree Q

Professional qualification o f degree status at least 

Postgraduate certificate or diploma 11

Postgraduate degree Masters 12

Doctorate PhD 13
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E5 How would you describe your current employment status (Please tick ONE only)

Full-time paid work □ ‘

Part-time paid work

Casual paid work □ 3

Looking fo r firs t job

Unemployed □ =

Student or pupil □ »
Looking a fter hom e/fam ily □ ^

Unable to  w ork due to  sickness /  disability □ .

Unpaid voluntary work

Others (Please describe) □ 10

E6 What is your ethnic background?

Irish

Irish traveller

African

Chinese

Any other w h ite  background 

Any other black background 

Any other Asian background 

Other, including mixed background 

Others (please tick and w rite  in)

□ . 
□ ^

□ 3

□ ' 
□ = 
□ ‘ 
□ ’ 
□ » 
□ ’
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E7 Which country were you born in?

E8 How long have you lived in the Republic of Ireland?

All your life i

O ther I— I 2 (please state)□ years and

What date did you complete this survey on?

months

When posting this survey, please ensure that you also enclose a copy of 

the consent form containing your personal details. Please keep one 

copy of the consent form for your own records.

Thank you.
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Your comments on this survey

I f  you wish to write any fu rther comments please do so on this page. Thank you.
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Please help me to keep in touch with you.
If your address or other contact details have changed (or you are about to  move), please fill in the 

details below:

Thank you for taking the time to complete this survey.

Please use the reply paid envelope to  send it back to  me. If no envelope was enclosed w ith this 

survey or you have mislaid it, please text or call me, Deirdre Daly, at 087 1956441 and I w ill send 

you out another one.

I am very grateful fo r the tim e and trouble you have taken to participate in this part o f the MAMM I 

study.

The results from  this part o f the study w ill not be available until all o f the women taking part in the 

study have given birth. As soon as the firs t study results are available, I w ill let you know via the 

website and the study newsletter fo r women.

Please do call me if you have any questions about the study.

I look forward to  contacting you again when your baby is three months old.

The M AM M I study 

087 1956441 

www.mammi.ie

My sincerest thanks to  Professor Stephanie Brown, Murdock Children's Research Institute, 

Melbourne, Australia fo r granting me permission to  amend and use this survey in an Irish setting.

Your NEW address: Your NEW phone number(s):

Best wishes.

The M AM M I study
kUrrrnd he<Mi Am I MmvtimI m
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Cover letter with 3-month postpartum survey

COLAISTE NA TRlONdroE, BAIIE ATHA CUATH TRINITY COLLEGE DUBLIN
OUscoil Atha Cliath The University of Dublin

School of Nursing and Midwifery 
Trinity College Dublin 
24 D’Olier Street 
Dublin 2
12th November 2012

Dear

The MAMMI Study

I do hope you and your family are healthy and well since the birth of your baby.

Once again, many thanks for agreeing to take part in the MAMMI study, I really do appreciate your 
participation.

I am now enclosing the 2̂ *̂  MAMMI study survey which should be completed now, 3 months after 
you gave birth. I am also enclosing a FREEPOST addressed envelope for returning the survey.

If you do not wish to continue in the study, you know you are free to withdraw without giving a 
reason. If you do decide to withdraw from the study, perhaps you can let me know and I will respect 
your wishes and ensure that you receive no further correspondence.

I do hope you will take the time to complete the survey, which takes about 45 minutes to complete 
depending on how much detail you want to write. Please feel free to call me on 087 1956441, or 
text me and I will call you back, if you have any questions or queries.

I wish you and your family good health and happiness and I look forward to receiving your survey.

Yours sincerely

Deirdre (Daly) 
087 1956441
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Study Number

The MAMMI study
Maternal health And Maternal Morbidity in Ireland

A research study of 1600 first-tim e mothers' health during pregnancy and
after giving birth

Survey Booklet Two: 3 Months Postnatal 2

Thank you fo r taking the tim e to complete this survey. It w ill take you about 45 

minutes to  complete it and your answers are confidential. If you have any questions 

about any part o f this survey, or need help answering any o f the questions, please 

feel free to call us on 087 1956441.

The MAMM I study has been approved by the Research Ethics Committees o f the 

Rotunda Hospital and the Faculty o f Health Sciences, Trinity College Dublin.

Please tick here if you do not want to complete this or future surveys □
THE
u9 « d!ta i  ̂ ^  TRINITY COLLEGE DUBLINnV^aKIIAL EDS COLAISTF. NA TRfON^IDE, BAIIJ .̂ ATHA CLIATH OFDLBIIN 
DUBUN

Contact: MAMM I Research Team (Deirdre Daly, Deirdre 0  Malley, Francesca Wuytack)
Tel: 087 1956441

E-mail: contact(Smammi.ie
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Structure of the MAMMI Survey

The Maternal health And Maternal Morbidity in Ireland (MAMMI) study is in five (5) parts: (1) 
antenatal; (2) 3 months after the birth; (3) 6 months after the birth; (4) 9 months after the birth 
and (5) 12 months after the birth.

Thank you for completing survey 1. This is the second (2) of the five surveys and it is about your 
health NOW (3 months after your baby's birth) and your labour and birth.

This part of the survey has ten (10) sections, numbered A through to J:

A questions about you and your baby;

B your labour and baby's birth;

C life with a new baby;

D your health since the birth of your baby;

E sex after childbirth;

F your emotional health and well-being now;

G contacts with health services;

H about you and your household;

I you and your relationships;

J comments on the survey.

Please note, there is space in Section J for any comments you might like to make on the 
survey.

How to fill in the Survey

Most of the questions can be answered by putting a tick in the box next to the answer 
that best applies to you. For example:

Has tiredness been a problem for you in the past month?

Yes 

No

A few questions may ask you to fill in a number in a box. For example: 

What is your date of birth?

Day /M onth  /Y e a r  

^  / / / 9 % 0

Thisfilled-in sample represents a date o f birth o f 30*^ April 1980
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Section A: This section is about you and your baby

A1 What is today's date?

/ /
d d m m y y y y

A2 Did you have twins, triplets

No, i had a single baby 

Yes, I had twins 

Yes, I had triplets 

Yes, I had quadruplets

A3 On what date was your baby born?
(Additional copies o f this survey are provided if  you had more than one baby).

/ /

A4 How did your labour start? Please complete this question even if you gave birth by 
planned or emergency caesarean section)

a. Spontaneously (This means you went into labour yourself and needed no medical 
intervention such as a syntocinon drip or having your waters broken) i

b. Induced (your labour was started by one/some of the following)
(please tick all that apply

Vaginal My waters were I had a
Pessary/pessaries 2 broken artificially [ ^ 3  syntocinon drip Q  4

c. Accelerated (you started labour yourself but your labour was speeded up)

or quadruplets?

□ .
□ .
□ =
□ .

My waters were __ I had a
broken artificially | |s syntocinon drip | |e

d. I had no labour (I had a caesarean section but never went into labour) | [7

Please comment i f  you wish _________________________________________________
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Section B: Your labour and baby's birth

B1 During labour, did you use any of the following to help relieve pain?
Yes No Not sure

a. Gas and oxygen (N itrous Oxide) □ . □ . □  3

b. In jections o f Pethidine (or pain k illing  drugs) □ . □ ^ □ 3

c. Epidural o r spinal in jection  in your back □ . □ . □ 3

d. TENS □ . □ . □ 3

e. W a te r pool o r bath □ . □ . □ 3

f. C om plem entary therapies □ . □ . □ 3

g. H ypnotherapy □ . □ . □ 3

h. O ther (please give details) □ ■ n . □ 3

B2 During labour, did you use any of the following to help you deal with contractions?
Yes No Not sure

a. Had a show er □ . □ . □ 3
b. M oved around o r tr ie d  d iffe re n t positions □ . □ . □ 3
c. Had a massage □ . □ 3
d. Used ho t packs □ . □ . □ 3
e. Listened to  music /  W atched TV □ . □ 3 □ 3
f. W ent fo r  a walk □ . □ . □ 3
f. B irth ing ball □ - □ ^

Please comment on how you coped/dealt with contractions or on any aspect o f your labour in 
hospital or at home prior to going to the hospital
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B3 During your labour, did you have:

a. a catheter (tube) inserted (to empty your bladder) 
and LEFT in place during your labour

b. a catheter (tube) inserted (to empty your bladder) 
ONCE

c. a catheter (tube) inserted (to empty your bladder) 
every few  hours

Yes

□
□

No Not sure

B4 During the second stage of labour (after your cervix was fully dilated and/or you started 
pushing), did you spend time in any of the following positions? (Tick as many as 
necessary)

Yes No Not sure

a. Lying on side □  . □  .

b. Lying fla t on back □  . □  . □  3

c. Propped up leaning back on pillows □  . □  . □  3

d. Standing □  . □  ^ □  3

e. Kneeling □  . □  ^ □  3

f. On hands and knees □  . □  ^ □  3

g- Squatting □  . □  ^ □  3

h. Sitting □  . □  ^ □  3

i. In stirrups □  . □  = □  3

j- In water pool □  . □  ^ □  3

k. Other positions (please describe) □  . □  ^ □ 3
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Which of the following methods of pushing were you encouraged
(Tick as many as necessary)

Yes No

to use?

Not sure

a. 1 was encouraged to  fo llow  my own 
inclinations/urges to  push □

b. 1 was encouraged to  hold my breath 
when pushing □  . □

c. 1 was encouraged to  push down like 
having a bowel movement □  . □

d. Other (please describe) □  . □ = D 3

B6 What was the main method of pushing you used?

B7 a. Were you told what position your baby was in during the latter (later/end)
part of your labour?

a. I was to ld my baby was in the correct position for the birth | |i

b. I was to ld my baby was not in the correct position fo r the birth | I2

c. I was not told what position my baby was in E D 3

d. Not sure 4̂

B7 b. If your baby was not in the correct position, were you told:

a. tha t your baby was in a posterior position (w ith your .— ,
baby's back towards your back) \ |i

b. tha t your baby's head was (stuck) in a transverse position
(head looking sideways) ^2

459 2 MAMMI-Survey Two



B8 How was your baby born?

a. Vaginal birth

b. Vaginal breech (bottom firs t)  birth

c. Birth assisted w ith forceps
(w ith no rotation o f your baby's head)

d. Birth assisted w ith rotation forceps (to turn 
your baby's head into the correct position 
fo r  the birth)

e. Vacuum extraction or ventouse 
(w ith no rotation o f your baby's head)

f. Vacuum extraction or ventouse 
(w ith ro tation o f your baby's head)

g. Birth assisted w ith vacuum AND forceps

h. Doctor rotated your baby's
head manually using his/her hands (to turn 
your baby's head into the correction 
position fo r  the birth)

Yes No Not sure

□  ^ □ ^ □ 3

□ ■ □ ^ □ 3

□ > □ ^ □ 3

□ . □ . □  3

□  . □ . m

□

□  . □  . □  s

□  ‘ □ ^ □  =

□ . □ . □ 3

I. Caesarean section after unsuccessful a ttem pt 
to  deliver your baby using forceps or 
vacuum extraction

j. Caesarean section (no other procedure 
used firs t)

□ 1 □ 2 □

Please comment i f  you wish

89 How long were you pushing before your baby was born?

minutes (please comment i f  you wish)hours
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BIO How long were you in labour in hospital before your baby was born (including the time 
you spent pushing)?

hours minutes {Please comment i f  you wish)

B l l  What position were you in when your baby was being born?
Yes No Not sure

a. Lying on side □ ■
b. Lying fla t on back □ ■
c. Propped up leaning back on pillows □ - □ ^
d. Standing □ ‘
0. Kneeling □ ' □ ^
f. On hands and knees

g- Squatting □ . □ 3

h. Sitting □ '
I. In stirrups

j- In water pool
□  ‘

k. Other positions (please describe) □ . □ s

B12 It is common for women who have a vaginal birth to have either a perineal tear or
surgical cut (episiotomy) when their baby is born. (The perineum is the area around the 

entrance to the vagina including the labia and other external genita l organs.)

a. Did you have an episiotomy (surgical cut to your perineum)?

a. Yes 1 ^ 1  b. No [ ^ 2  c. Not sure [ [ ] ]  3
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B12 b. Did you have a perineal tear?

a. Yes \^i b. No 2 c. N ot sure Q 3

B12 c. Did you have stitches for a tear or episiotomy?

a. Yes 1 b. No 2 c. N o t sure | [ 3

813 a. Did you have a tear that affected your rectum?

a. Yes 1 b. No 2  c. N ot sure 3

b. If YES, did the midwife or doctor tell you
Yes No Not 

sure
a. Th a t  th e  te a r  had ex tend ed  to  your anal sphincter |— . |— , |— ,

(th e  m uscle th a t you tig h te n  w hen  you m o ve yo ur bow els) \ I 1  1 I 2  I I 3

b. Th a t  th e  te a r  w e n t  all th e  w a y  around to  th e

lining o f  th e  rec tum  1 ) i  \___ [2 \ I 3

Please c o m m e n t i f  you wish  ______________________________________________________________

814 Thinking back about your labour and birth, were you happy with your methods of pain 
relief?

a. Yes 1 ^ 1  b. No 2 c. N o t sure | | 3

Please c o m m e n t i f  you wish  ______________________________________________________________
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B15 While you were in hospital immediately after you had your baby, were you:

Yes No Not sure

a. Advised to use laxatives
□  ■ □  ^

(Tablets/treatm ents to help you pass a
bowel motion (stools/faeces)

b. Told not to  strain when passing bowel motions □  . □  :-

Did any of the following happen to you, either FOR THE BIRTH or immediately
afterwards?

Yes No Not sure

a. 1 had a general anaesthetic □  . □  .

b. 1 had an epidural and/or spinal anaesthetic □  . □  :

c. 1 had a local anaesthetic
(e.g. when stitches were done) □  ■ □  ^

d. 1 had a catheter inserted
(to empty my bladder) □  . □  :-

B17 Do you think you were given an active say in making decisions about what happened 
during your labour and/or birth?

3 . Yes, in all cases □
b. Yes, in most cases □
c. At some times and not others □
d. Rarely □
e. Not at all □
f. Not sure □

Please comment i f  you wish
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B18 a. Was your baby admitted to a special care nursery or neonatal intensive care unit 
while you vt/ere in hospital?

a. Yes, immediately after the birth (w ithin 2 hours o f being born) Q  i

b. YeS; more than 2 hours after the birth 2

c. No I I 3

B18 b. Ifyes, why was your baby admitted?

B18 c. How many days did your baby stay in the special care nursery and/or neonatal 
intensive care unit?

days (If your baby was adm itted to the nursery fo r  less 
than 24 hours, please write  "00" in the boxes.)

B19 How long did you stay in hospital after your baby was born?

a. Less than 1 day □
b. Between 1 - 2  days □
c. 3 or 4 days □
d. 5 or 6 days □
e. 7 or 8 days □
f. 9 days or more □

464 2 MAMMI-Survey Two



B20 W hile you w ere in hospital after the birth, did you experience any of the following  
medical complications or health problems?

a Extreme tiredness or exhaustion

b. Severe headaches or migraines

c. Back pain

d. Fever tem perature o f 38°C or higher

e. Painful or sore perineum 
(from episiotomy or tear)

f. Perineum wound infection

g. Pain from  caesarean section wound

h. Caesarean section wound infection

i. Postpartum haemorrhage

j. Uterine (womb) infection

k. Pain when passing urine

I. Urinary tract infection
(please give details below)

m. Pain when passing bowel motion

n Bleeding when passing a bowel motion

o. Constipation (opening your bowels 
only twice a week or less, or pushing 
and straining to open your bowel more 
than every fou rth  time you go)

p. Haemorrhoids (swollen veins around your back 
passage sometimes called piles)

q. Leaked urine when you did not mean to
(e.g., when you coughed, laughed or sneezed)

r. Unable to  pass urine

Yes

□
□
□
□

No

□
□
□
□

Not sure

□  s

□  3

□  3

□ 3

□ □
□ □ 3 □
□ □  3 □
□ □ . □
□ □ ^ □
□ □  3 □
□ □  ' □

□ □  . □

□ □

□ □  ^ □

□ □

□ □ 3 □
□ □  3 □
□ □ ^ □
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Yes No Not sure

s. Had trouble controlling bowel motions or experienced 
leakage when you did not mean to

□3
t. Feeling depressed, low or blue □3
u. Feeling anxious or not able to  cope □ 3

V Breast problems (e.g., sore nipples, mastitis) □ 3

w. Other (please describe)

B21 While you were in hospital after the birth, did you use any of the following medications 
for pain?

Yes No Not sure

a Paracetamol (e.g., Panadol®) □ . □ ^ □ 3

b. Paracetamol and codeine (panadeine) □ . □ > □ 3

c. Ponstan® □ . □ . □ 3

d. Difene (Voltarol) (taken orally [by mouth]) □ . □ . □ 3

e. Difene (Voltarol) (suppository inserted □ . □ . □ 3in to the back passage)

f. Nurofen/lsobrufen □ . □ . □ 3

g. Aspirin □ * □ ^ □ 3

h. Local anaesthetic gel □ > □ . □ 3

i. Herbal remedies □ - □ ^ □ 3

j. Other (please describe) □ . □ . □ 3
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B22 While you were in hospital after the birth, did you use any other medications?
(Please tick one response on each line.)

Yes No Not sure

a. Antibiotics □ 3
b. Anti-depressants □ 3
c. Haemorrhoid cream □ 3
d. Laxatives □ 3
e. Sleeping tablets □ 3
f. Other (please describe) □ 3

B23 W hat did you weigh at the end of your pregnancy without clothes or shoes?

kgs OR stones and pounds

B24 What do you weigh NOW without clothes or shoes?

kgs OR stones and pounds
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Section C: Life with a new baby

The next few questions are about your life with a new baby. If you feel uncomfortable 

answering any of these questions or they are too personal, you do not have to answer them. 

However, if you have experienced any of the symptoms or issues asked about, it would help 

us to understand them and it might help other women to know they are not alone in their 

experiences when the findings are published. Again, we would like to reassure you that all 

the information that you provide is strictly confidential and all the findings from this survey 

will be presented and published in a way that does not identify you or any individual woman.

Cl Looking back to your first week at home with your new baby, how would you describe 
your own health at that time? Did you feel

a. Extremely well □
b. Very well □
c. OK □
d. Not very well □
e. Extremely unwell □

C2 How confident did you feel about looking after your baby in the first week at home?

a. Very confident □
b. Fairly confident □
c. Mixed □
d. Fairly anxious □
e. Not confident □

C3 a. Did your baby cry a lot in the first few weeks?

a. Yes 0  1

b. No Q  2
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C3 b. Now that your baby is three months old, does she/he cry very much?

a. Yes Q  1

b. No 2

C3 c. How easy is it to settle your baby now once she/he starts crying?

a. Usually very easy □
b. Usually fa ir ly  easy □
c. Som etim es easy and som etim es d ifficu lt □
d. O ften d iff icu lt □
e. O ften very d ifficu lt □

C4 In the last week, which one of the following best describes your baby's pattern of 
sleeping?

a. M y baby has not w oken up during  the  n ight AT ALL in the  past week □
b. M y baby has rare ly woken up during the  n ight in the  last week □
c. M y baby has woken up several n ights in the  last week □
d. M y baby has woken up once a n igh t m ost nights in the  last week □
e. M y baby has woken up tw ice  a n ight m ost n ights in the  last week □
f. M y baby has woken up th ree  o r m ore tim es a n ight m ost nights in 

the  last week □
C5 Do you feel like you are getting enough sleep yourself?

a. Yes 1 ^  1

b. No I I 2
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C6 a. Did you breastfeed your baby (or give expressed breastmilk)?

Yes n  1

No 0  2 (please go to C7)

b. Are you still breastfeeding your baby (or giving expressed breastmilk)?

Yes Q  1

No 0  2

C7 Has your baby had any problems feeding (breast or bottle) since leaving hospital?

a. Yes, quite a lot D i

b. Yes, some I I2

c. No, none | [3

C8 a. Has your baby had any health problems, or problems w ith  development that have 
had a major impact on your life in the last three months?

Yes □  1

No U  2

b. If YES, please describe
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C9 How confident do you feel NOW about looking after your baby?

a. Very confident □
b. Fairly confident □
c. Mixed □
d. Fairly anxious □
e. Not confident □

CIO Is there anything else you would like to tell me about your baby?

Please com m ent if  you wish
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Section D; Your health since the birth of your baby

The next few questions are about your health SINCE the birth of your baby. Again, if you feel 

uncomfortable answering any o f these questions or they are too personal, you do not have to 

answer them. However, if you have experienced any o f the symptoms or issues asked about, it 

would help us to  understand them  and it might help other women to  know they are not alone in 

the ir experiences when the findings are published. Again, we would like to  reassure you tha t all 

the inform ation tha t you provide is strictly confidential and all the findings from this survey will 

be presented and published in a way tha t does not identify you or any individual woman.

D1 SINCE THE BIRTH, apart from when you were in hospital immediately after having your baby, 
have you experienced any of the following CP/eose tick one response on EACH line)

Never Rarely Occasionally Often

a. Extreme tiredness or exhaustion □ ■ □ ^ □ 3 □
b. Frequent coughs, colds or o ther m inor 

illnesses □ . □ 3 □

c. Severe headaches or migraines □ . □  . □ 3 □
d. Back pain (in your lower back) □ . □ . □ 3 □
e. Back pain (in the upper or middle 

part o f your back □ . □ 3 □
f. Painful or sore perineum 

(from episiotomy /  tear) □ . □ . □ 3 □
g- Perineal wound infection □ . □ . □ 3 □

h. Pain from  caesarean section wound □  ‘ □  ^ □ 3 □

i. Caesarean section wound infection □  ■ □  . □ 3 □

j- Uterine (womb) infection □  . □  . □ 3 □

k. Pain when you pass urine □  . □ 3 □

1. Urinary tract infection □  . □  ^ □ 3 □

m. Pain when passing a bowel motion □ ■ □ ^ □ 3 □
n. Bleeding when you pass a bowel motion □ . □ ^ □ 3 □
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Never Rarely Occasionally Often
Constipation (opening your bowels 
only twice a week or less, or pushing 
and stra in ing to open your bowel more 
than every fou rth  time you go) □  . □ . □ 3 □
Haemorrhoids (swollen veins around 
your pack passage sometimes called 
piles)

ro

□ □
Sore nipples □ . □ s □
Mastitis □ . □ 3 □  3 □

Pelvic pain □ ■ □  ^ □  = □

M ajor postpartum haemorrhage □  ^ □ 3 □

Heavy vaginal bleeding or bleeding 
that worried you □  3 □
Other health issues (please describe) □ . □ . □ 3 □

a. SINCE THE BIRTH, have you felt depressed for two weeks or longer?

a. Yes, and I still feel depressed i

b. Yes, I fe lt depressed a while ago, but I feel better now Q  2

c. No Q  3 (Please go to D3)

b. When did you start feeling depressed?

a. Before pregnancy 1

b. During pregnancy 2

c. A fter the birth 3
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D2 c. Are you taking tablets or medication, or having treatment for depression?

Yes, I'm taking tablets or m edications i

Yes, I'm having trea tm en t 2

No [ ] ]  3

Please comment if  you wish _____________________________________________

D3 a. SINCE THE BIRTH, have you experienced intense anxiety or panic attacks?

a. Never □ .

b. Rarely □ .

c. Occasionally □ 3

d. Often □ .

D3 b. When did you start experiencing intense anxiety or panic attacks?

a. Before pregnancy 1

b. During pregnancy 2 1

c. A fter the  birth 3

D3 c. Are you taking tablets or medication, or having treatment for intense anxiety or panic attacks

Yes, I'm taking tablets or m edication 1

Yes, I'm having trea tm en t 2

No Q 3

Please comment if  you wish __________________________________________________
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SINCE THE BIRTH, have you experienced relationship problems with your partner 
or husband?

a. Never □
b. Rarely □
c. Occasionally □
d. Often □

SINCE THE BIRTH, have you leaked even SMALL amounts of urine: 

a. When you coughed, laughed, sneezed or did physical exercise

NO; never

Yes, less than once a month

Yes, one or several times a month □ 3

Yes, one or several times a week □-
Yes, every day □  s

b. When you were on the way to the toilet

No, never

Yes, less than once a month

Yes, one or several times a month □ s
Yes, one or several times a week □.
Yes, every day □ s
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c. When you had to wait to use the toilet

No, never | 11
Yesjess than once a month | \i

Yes, one or several times a month 3

Yes, one or several times a week 4

Yes, everyday | j s

d. If you did not go to the toilet immediately

No, never | | i

Yes, less than once a month ED 2

Yes, one or several times a month | [3

Yes, one or several times a week ED

Yes, every day [ |s

D6a SINCE THE BIRTH, have you ever felt an URGENT need to pass urine which was accompanied 
by a fear of leakage?

No, never 1

Yes, sometimes 2

D6b SINCE THE BIRTH, have you ever felt an URGENT need to pass urine which was accompanied 
by actual leakage?

No, never 1

Yes, sometimes 2

If  you answered NO to all o f the questions in 05 and 06, please go to O i l
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When you leak urine, is it?

Drops or just a little i

More like a trickle 2

More than a trickle 3

Not applicable -  have always made it to the toilet 4

Which of the following best describes how you manage this (Please tick ONE response only)

It is a minor problem, I ignore it U  1

I carry a change of underwear with me wherever I go and change 2

whenever I need to

I make sure I know where the nearest to ilet is whenever I go out 3

I wear protection (e.g. pads or panty liners when I need to, 4
e.g., when doing physical exercise)

I wear protection (e.g., pads or panty liners) all the time 5

Other (please describe) 6

a. SINCE THE BIRTH have you discussed your bladder problems with anyone?

Yes 0  1

No n 2

b. If YES, who did you discuss this with (Please tick ALL that apply)

General practitioner /  local doctor 1

Public Health Nurse I \ ?

GP Practice nurse | 13
Midwife I 14
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Obstetrician/gynaecologist

Physiotherapist

Other health professional

Partner □ »
Friend

Sister Q lO

Mother □  n

Other (please describe)

D 9c If no, is it because

I have thought about it but haven't felt able to talk about it

DIO If you have experienced bladder problems since the birth, how would you describe these
problems now?

About the same Q  i

Better than before | | 2

It's no longer a problem | | 3

Please comment if you wish
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Ll a. Have you taken, or have you been prescribed, antibiotics for urinary infections since the birth of 
your baby?

Yes 0  1

No Q  2

Ll b. If yes, hovt/ many times have you been prescribed or taken antibiotics for urinary infections since 
the birth?

Once Q  1

Twice Q  2

Three tim es o r m ore 3

Please com m ent if  you w is h ______________________________________________________

If you are w o rried  o r concerned about leaking urine and wish to  get help, you can discuss it w ith  you r 
doc to r o r you can call the  Rotunda Hospital's physiotherapy departm ent.

Rotunda hospital number: 01 8730700 and ask to  be pu t th rough  to  the  physio therapy 

departm en t. W eb: h ttp ://w w w .ro tu n d a .ie /

Opening hours: 9.00am to  4.30pm  M onday -  Friday

Outside these hours, an answering service is available and you can leave a message and som eone w ill 

re tu rn  your call.
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To all women who are experiencing problems with leaking urine

I am interested in finding out what help, if any, women seek when they are 

experiencing leakage of urine. To do this, I would like to talk to about 20-30 women in 

the coming months (about 6 months) after the birth.

If you are leaking urine and willing to talk to me (on a one-to one basis), please tick 

(X or V) the box below and provide your name and phone number.

If you provide your name and telephone number, I will phone you in the coming 

months to see if you are still interested and willing to talk to me and to arrange a 

meeting time and venue that suits you.

It is possible that a lot more than 30 women will provide me with their contact details 

and I regret that I w ill not be able to contact all women personally. However, if you 

have any questions or concerns about these one-to-one talks, please phone me, 

Deirdre Daly, on 087 1956441 to talk about it.

I am willing to be contacted Q  N am e:______________________________

Phone number:
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The next few  questions ask about bowel symptoms. Please do not include problems during short
term  illnesses such as the flu or a short viral infection.

D12 SINCE THE BIRTH have you
No, never M inor amount M ajor amount

a. not i ced soi l ing f r om your  back passage | i | __ .
on your  underwear? |__ | i  |__ I 2 I_ 13

b. passed wind when you really didn't want to?

D13 SINCE THE BIRTH have you ever, even very occasionally,
a. experienced leakage of LIQUID bowel motions at an inappropriate tim e or an inappropriat 

place?

No, never 1

Yes, less than once a month I I 2

Yes, one or several times a month 3

Yes, one or several times a week Q  4

Yes, every day Q  5

b. If YES, when this happened how much leakage typically occurred? I

Small amount (with stain about the size of a 50 cent coin) Q  1

Moderate amounts (often requiring a change of pad or underwear) 2

Large amounts (often requiring a complete change o f clothes) 3
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a. SINCE THE BIRTH have you ever, even very occasionally, experienced leakage of SOLID
bowel motions at an inappropriate time or inappropriate place?

No, never □ .
Yes, less than once a month

Yes, one or several times a month □ s
Yes, one or several times a week

Yes, every day

4 b. If YES, when this happened how much leakage typically occurred?

Small amount (w ith  stain about the size o f a 5 0  cent coin) i

M od era te  amounts (often requiring a change o f pad  or underw ear) 2

Large amounts (often requiring a com plete change o f clothes) 3

5 SINCE THE BIRTH, have you ever experienced an URGENT need to open your bowels that made
you rush to the toilet immediately?

No, never □.
Yes, less than once a month

Yes, one or several times a month □  a

Yes, one or several times a week □ -
Yes, every day

Sa SINCE THE BIRTH, have you ever experienced an URGENT need to open your bowels that you could 
not delay or defer for more than 5 minutes?

No, never 1 (Please go to D19)

Yes, less than once a month I I 2

Yes, one or several times a month Q  3

Yes, one or several times a week | [4

Yes, e ve ryd ay  | |s
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D16 W hich o f th e  fo llow ing  best describes how you nnanage?

It doesn't happen very often and I just cope w ith it when it does Q  i

I carry a change of underw ear w ith me w herever I go and 0  2

change w henever I need to

I make sure I know w here the nearest to ilet is w henever I go out Q  3

I w ear protection (e.g., pads o r  p a r ity  line rs)  w hen I need to  Q  4

I w ear protection fe.g., pods o /'ponfy //ners jaM  the tim e Q  5

O ther (please describe) e

D17 a. SINCE THE BIRTH have you discussed your bow el problem s w ith  anyone?

Yes

No 0  2

D17 b. If YES, w h o  did you discuss this w ith  fP/eose f/c/f/A/./. f/?ot opp/yj

General practitioner /  local doctor 1

Public Health Nurse I 1 2

GP Practice nurse

M idw ife  | 14

Obstetrician/gynaecologist 5

Physiotherapist 6

O ther health professional 7

Partner 8

Friend | I9

Sister 10
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M other

O ther (please describe)

□
□

L7 c. If no, is it because

I have thought about it but haven't fe lt able to  talk about it

O ther (Please describe)

I don 't want to  discuss it

□

18 If you have experienced bowel problems since the birth, how would you describe these problems 
now?

About the same i

If you are worried or concerned about soiling from  your back passage and wish to get 
help, you can discuss it w ith your doctor or you can call the Rotunda Hospital's 
physiotherapy department.

Rotunda hospital number: 01 8730700 and ask to  be put through to  the physiotherapy 

departm ent. Web: h ttp ://w w w .ro tunda .ie /

Opening hours: 9.00am to 4.30pm Monday -  Friday

Outside these hours, an answering service is available and you can leave a message and 

someone w ill return your call.

Better than before

It's no longer a problem
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The next few  questions ask about perineal pain and pelvic floor problems you may have experienced 
since the birth. The perineum is the area around the entrance to the vagina, including the labia and 
other external genital organs. Please answer these questions even if you had a caesarean section.

D19 How would vou describe the worst pain or discomfort vou fee! CURRENTLY in the perineal area
(around the entrance to your vagina) when you are?

Please tick ONE response on EACH line. The words used to describe pain are in increasing order o f irtensity.

No pain Mild Discomforting Distressing Horrible Excruciatir

a. Lying in bed
□  ■ □ □  ‘

b. Shifting positions in bed
□  ‘ □ □  •

c. Getting in and out of bed □  ■ □ □  <

d. Feeding your baby □  . □ □  . □  =

e. Sitting in a chair □  . □ □  < □  e

f. Lifting your baby □  . □ □  *

g. Walking □  . □ □  . □  e

h. Bathing or showering 
yourself □  . □  ̂ D a □  . □  s

i. Doing physical exercise 
e.g., running, aerobics, 
climbing stairs □  . □ □  . □  s □  e

j. Carrying your baby 
for extended periods □ . D a □  , □  s

k. Passing urine
□ □  ‘

1. Passing a bowel 
movement □  . □ □  .

(Please note tha t questions about sex are included in section 'E')

Please comment if  you wish
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In the past four weeks, have you used any tablets/m edication or other therapies for pain or 
tenderness in the perineal area (the area around the entrance to  the vagina)?

Yes

No 0  2

If yes, which of the following have you used?

Yes No Not sure

a Paracatem ol (e.g. Panadol®) □ . □ 3 □ 3

b. Paracetam ol and codeine (panadeine) □ - □ ^ □ 3

c. Ponstan® □ . □ . □ 3

d. D ifene (Vo ltaro l) (taken o ra lly  [b y  m ou th ]) □ . □ . □ 3

e. Difene (Voltaro l) (suppository inserted □ . □ . □in to  the back passage) 3

f. N u ro fen /lsob ru fen □ . □ . □ 3

g. Aspirin □ ■ □ ^ □ 3

h. Local anaesthetic gel □ . □ . □ 3

i. Herbal rem edies □ ‘ □ ' □ 3

j. O ther (Please describe) □ . □ . □ 3
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D21 a. SINCE THE BIRTH have you discussed your perineal pain with anyone?

Yes [ ] i

No 0  2

b. If YES, who did you discuss this with (Please tick ALL tha t apply) 

General practitioner /  local doctor i

Public Health Nurse I I 2

GP Practice nurse I I 3

M idw ife Q  4

Obstetrician/gynaecologist 5

Physiotherapist 6

Other health professional 7

Partner | | s

Friend I I 9

Sister I 110

M other | | n

Other (Please describe) 0  12
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When you became pregnant you may have been encouraged to  do pelvic floor exercises. 
These exercises involve contracting (tightening) your pelvic floor, as you would do if you 
interrupted the flow  o f urine midstream. The pelvic floor is the muscular structure that 
supports your rectum, uterus and bladder.

D22 a. To what extent would you say your 
opposed to too loose or slack?

Completely back to normal

Almost back to normal

M oderately back to  normal

Somewhat back to  normal

Not at all back to  normal

b. If your pelvic floor does not feel completely back to normal, please describe the 
way(s) in which it feels different?

pelvic floor feels back to normal as 

□.

□  s 

□=

D23 a. Did you do pelvic floor exercises during your pregnancy?

Yes □  1

No 0  2

b. In the last month, have you been doing pelvic floor exercises?

Yes, regularly i

Yes, when I remember 0  2

No n 3
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If YES, approximately how often do you do them?

Num ber of days each week Num ber of times per day

SINCE THE BIRTH, has there been any period when you felt as if something was 
bulging or falling down in the vaginal area?

Yes, often i

Yes, sometimes 2

No, not at all [ ] ] ]  3

Are you CURRENTLY having trouble with a feeling of bulging or falling down in 
the vaginal area?

Yes, often

Yes, sometimes

No , not at all □ =
To what extent would you say your vagina feels 'back to normal' or like it did 
before you got pregnant?

Completely back to normal □ .

Almost back to normal □ a

M oderate ly  back to normal □ ,

Somewhat back to normal □ .

Not at all back to normal □ .

If your vagina does not feel completely back to normal, please describe the way(s) 
in which it feels different?
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his section asks about abdominal (tummy) pain you may have experienced since the birth. Please 
nswer this question whether you had a caesarean section or a vaginal birth.

6 How would you describe the worst pain or discomfort you feel CURRENTLY in your lower abdomen 
(below your tummy) when you are?

ase tick ONE response on EACH line. The words used to describe pain are in increasing order o f intensity.

No pain Mild Discomforting Distressing Horrible Excruciating

When you are lying in bed □ □ 2 □ 4 □  e

Shifting positions in bed
□ □

2
□

4
□  =

Getting in and out o f bed
□ □

2 □ 4

Feeding your baby □ □ 2 □  3 □ 4 □  s

Sitting in a chair □ □ 2 □ 4 □  e

Lifting your baby
□ □ 2 □  3 □ 4

Wall<ing □ □ 2 □  3 □ 4 □  3 □  e

Bathing or showering

□ □

ro

□

□ □  3yourself 2 4

Doing physical exercise
e.g. running, aerobics, 
climbing stairs □ □ 2 □ 4 □  s

Carrying your baby 
fo r extended periods □ □ 2

ro

□

□ 4 □  s □  e

Passing urine
□ □

2
□

4

Passing a bowel 
movement □ □ 2 □ 4 □  s □  s

Please comment i f  you wish
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In the past four weeks have you used any medication or other therapies for pain 
or tenderness in your tum m y area?

Yes □  1

No 2

If yes, which medication have you used? (Please tick ALL that apply)

a Paracetamol (e.g. Panadol^)

b. Paracetamol and codeine (panadeine)

c. Ponstan®

d. Difene (Voltarol) (taken orally)

e. Difene (Voltarol) (suppository inserted 
into the back passage)

f. Nurofen/lsobrufen

g. Aspirin

h. Local anaesthetic gel

i. Herbal remedies

j. Other (please describe)

Yes No Not sure

□  . □  ^ □  B

□  . □  ^ □  =

□  . □  ^ □  =

□  . □  . □  s

□  . □  . □  3

□  . □  . □  3

□  ^ □  ^ □  =

□  . □  . □  3

□  ‘ □  ' □  =

□ □ □

SINCE THE BIRTH have you discussed your tum m y pain w ith  anyone?

Yes [ ] i

No D 2

i
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3 b. If YES, who did you discuss this with

General practitioner /  local doctor 

Public Health Nurse 

GP Practice nurse 

M idw ife

Obstetrician/gynaecologist

Physiotherapist

Other health professional

Partner

Friend

Sister

M other

Other (please describe)

9a Thinl<ing back to BEFORE you were pregnant, were you satisfied with your body image?

Always Sometimes Never

Q Ds
b. NOW, 3 months AFTER THE BIRTH of your baby, are you satisfied with your body image?

Always Sometimes Never

Please comment if you w is h __________________________________________________

(Please tick ALL tha t apply)

□ a

□ «

Qio

□  n
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D30 Please look at the two pictures below. Picture A is looking at the body from the front. Picture B is 
looking at the body from the back. 
In the last month of your pregnancy and BEFORE you gave birth, did you experience pain in any of 
these parts of your body?

Yes [ ] ] ]  1 N o  I I 2

A. IF yes, please tick the boxes if  you experienced pain in any of the parts o f the body named in the last 
month of your pregnancy and BEFORE you gave birth.

Picture A 
Front of Body

a. Head ( fro n t o r sides) □

c. Shoulder le ft □  
Shoulder r i g h t s  2

d. Rib pain (bones in chest) □  ^

f  Low er at 111 
le ft
r ig h tQ  2

h. Hand le ft □   ̂
Hand r ig h t □  2

i. Fingers le ft I I, /
Fingers r ig h t

k. Bone a t f ro n t o f  pelvis O  ^

n. Low er leg ( le ft)  □   ̂
Low er leg (rig h t) ^ 2

o. Ankle ( le ft)  □  i  
Ankle (r ig h t) □  2

b. Neck □  i

e. LIpper arm  le ft □   ̂
D pper arm  rig h t □  2

g. W ris t Left □  
W rist (r ig h t) □  2

j. Hip le ft □  i  
H ip r ig h t □  2

I T liigh  ( le ft) □  i  
T liigh  (rig h t) □  2

m. Knee ( le ft)  I I , 
Knee (rig h t) ^ 2

p. Foot ( le ft)  □  i
Foot (right) n  2

If you experienced pain in any other parts not named here, please tick here 

Please give details____________________________________________________________
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30 B Please tick the boxes if  you experienced pain in any o f the parts o f the body named in the last 
jnth o f your pregnancy and BEFORE you gave birth

Picture B 

Back of Body

Picture B 
Back of body

a. Back o f head

b. Back of neck □

c Upper back 
(between your 
shoulder blades) Q

d. Middle back (known 
as lumbar area) [1]̂

e. Lower back 
(known as 
sacral area 
or coccyx)□

< — —

g. Sacro iliac joint 
(bones at back of

pelvis) n  1M M

f  Back of 
Ankle 
(left) D i

f  Back of 
Ankle 
(right) □

/ou experienced pain in any other parts not named here, please tick here

?ase give de ta ils_____________________________________________________

495 2 M AM M I-Survey Two



D31 Please look at the two pictures below. Again, picture A is looking at the body from the front.
Picture B is looking at the body from the back. SINCE YOU GAVE BIRTH, have you experienced pain 
in any parts of the body named?

Yes No □
A. If yes, please tick the boxes if you experienced pain in any of the parts of the body named in the las 

3 months SINCE YOU GAVE BIRTH.

PICTURE A 
Front of Body

a. Head (fro n t o i sides) □  ^

c. Shoulder le ft □   ̂
Shoulder r ig h tQ  2

d. Rib pain (bones in chest) □  ^

f  Lower arm 
le ft
r ig h tQ  2

h. Hand le ft □   ̂
Hand right □  ^

i. Fingers le ft 
Fingers right

k. Bone at fro n t o f pelvis □  ^

n. Lower leg (le ft) i~~l ^ 

Lower leg (right)

o. Ankle (le ft)
Ankle (right) □  2

b. Neck □  ^

e. LIpper arm le ft □   ̂
Lipper arm righ t □  ^

g. W rist Left □   ̂
W rist (1 ight) □  2

j. Hip le ft □  I  

Hip righ t □  2

I. Tliigh (le ft) D i  
T liigh (righ t) □  2

m. Knee (left) 
Knee (right) ^ 2

p. Foot (le ft) □  i  
Foot (right) □  2

If you experienced pain in any other parts not named here, please tick here 

Please give details_____________________________________________________________
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31 B Please tick the boxes if  you have experienced pain in any o f the parts of the body named in the last 3 
onths SINCE YOU GAVE BIRTH.

Picture B 

Back of Body

P icture B 
Back o f body

a.Back o f head □

b. Back o f neck □

c. U pper back 
(be tw een y o u r 
shou lder blades) □

d. M idd le  back (know n  
as lum ba r area)

e. lo w e r  back 
(kn o w n  as 
sacral area 
o r coccyx) □

g. Sacro iliac joint 
(bones at back of

pelvis) CD 1

f. Back o f 
Ankle 
( le ft) □  i

f  Back o f 
Ankle 
(r igh t) □

If you experienced pain in any other bones not named or shown here, please tick here 

Please give details_______________________________________________________________

□

/lost pain can be treated successfully. If you are worried or concerned about pain and wish to get 
lelp, you should discuss it with your doctor or another health professional.

497 2 MAMMI-Survey Two



Section E: Sex after childbirth

The next few questions are about your sexuality and sexual health since the birth of 

your baby. Again, if you feel uncom fortable answering any o f these questions or they are 

too personal, you do not have to  answer them. However, if you have experienced any of 

the symptoms or issues asked about, if would help us to  understand them and it might 

help o ther women to  know they are not alone in the ir experiences when the findings are 

published. Again, we would like to  reassure you tha t all the inform ation tha t you provide 

is strictly confidential and all the findings from  this survey w ill be presented and 

published in a way tha t does not identify you or any individual woman.

El a. When did you first have sexual or intimate contact again after you had your baby: 
(Please include all forms o f sexual contact, i.e. do not restrict your answer to 
vaginal intercourse)

I have not had sexual or in tim ate contact since the birth (Please go to E2)

During the firs t 4 weeks 

5-8 weeks after the birth 

9-12 weeks after the birth

El b. Did you feel that this was

Too soon after the birth 

Would have liked to  start sooner

About the right tim e after the birth | [ 3

E2 a. If you have not had any sexual or intimate contact since the birth is this because?

Because I do not have a partner (Please go to Section F)

Other reasons □
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If you have a partner, but have not had any sexual or intim ate contact since the
birth, please tell me why (Please tick ALL th a t apply)

Too tired  /  exhausted u.
Relationship problem s

Scared it w ill be painfu l □ 3
Fear o f ge tting  pregnant

Baby w aking up □ s

Still experiencing pain from  perineal w ound □ s
Still experiencing pain from  caesarean section

D on 't feel in terested □ .

O ther reason (Please describe)

I f  you have not had any sexual or in tim ate contact since the birth, please go to question E12

E3a. Have you had vaginal intercourse since your baby was born?

Yes Q i

Tried on one o r m ore occasions, bu t it was to o  pa in fu l each tim e  I tried  

No 0  3 (Please go to question E12)

E3b. W hen did you first have VAGINAL intercourse again (or a ttem p t vaginal
intercourse again) after you had your baby?

During the  firs t 4 weeks 0  i

5-8 weeks a fte r the  b irth  2

9-12 weeks a fte r the  b irth  3
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E3c. Did you feel that this was

Too soon after the birth □
Would have liked to start sooner □
About the right time after the birth □

E4 How much pain or discomfort, if any, did you feel the first time you attempted to have 
vaginal intercourse after your baby was born?

No pain □
Mild □
Discomforting □
Distressing □
Horrible □
Excruciating □

E5a. Other than the first time you tried having vaginal intercourse after your baby's 
birth, have you experienced pain or discomfort during vaginal intercourse in the 
past three months?

Yes □

No D

Haven't tried again Q

E5b. If YES, how would you describe the worst pain or discomfort you have
experienced? Would you say it was

Mild

Discomforting

Distressing

Horrible

Excruciating
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E6a. Are you still experiencing pain or tenderness during vaginal intercourse?

Yes 1 (Please go to E7)

No ri2

E6b. If NO, how many weeks after your baby's birth was it when vaginal intercourse 
stopped being painful?

N u m b e r  o f  w eeks  a f te r  th e  birth

E7 How often would you say intercourse is painful for you NOW?

A lways painful | j i

Painful m ost o f  th e  t im e  | | 2

Occasionally painfu l Q 3

Rarely painful ^ 4

E8a. How would you describe the pain or discomfort you are experiencing during 
vaginal intercourse NOW?

No pain U i

M i ld  Q 2

D iscom fort ing  3

Distressing Q  4

H orrib le  5

Excruciating 6
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E8b. Looking at the following list, please tick any or all the words that apply to the pain 
or discomfort you are experiencing during vaginal intercourse NOW.

Aching □  ‘

Throbbing □  '

Shooting □  3

Stabbing □  .
Gnawing

□  ^

Sharp
□  ‘

Tender □  ^

Burning □  3

Exhausting □  ,
Tiring □  “

Penetrating □  ..

Nagging □  .
Miserable □  »

Unbearable
D  “

E9a. Have you discussed the pain or discomfort you are experiencing w ith anyone?

Yes Q i

No 0  2

If YES, who have you discussed this w ith  (Please tick ALL that apply)

General practitioner /  local doctor □ .
Public Health Nurse

GP Practice nurse □ 3
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M idwife

Obstetrician/gynaecologist

Physiotherapist

Other health professional

Partner □ 3
Friend □  s

Sister QlO

M other □  n

Other (please describe)

ElO In the last month, how physically pleasurable have you found your sexual relationship?

Extremely pleasurable □
Very pleasurable □
Moderately pleasurable □
Sometimes pleasurable, sometimes not □
Not at all pleasurable □
Not sure □
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E l l  In the last month, have you had
Yes No Prefer not 

to answer

Oral sex 

Anal sex

c Other sexual contact (i.e. form s o f contact 
with the genita l area not leading to
intercourse but intended to achieve orgasm) \__| i  |__| 2 |__ |

Please comment i f  you w ish_________________________________________________

E12 How em otionally satisfying have you found your relationship w ith your partner since the  
birth?

Extremely em otionally satisfying

Very em otionally satisfying

Moderately em otionally satisfying □  a

Slightly em otionally satisfying

Not at all em otionally satisfying

Not sure

E13 SINCE THE BIRTH have you experienced any of the following:
(Please tick one response on each line.)

Yes No Prefer 1

a. Lack o f vaginal lubrication □ . □ . □ 3

b. Painful penetration □ . □ . □ 3

c. Pain during sexual intercourse □ . □ . □ 3

d. Pain on orgasm □ ■ □ . □ 3

e. D ifficulty reaching orgasm □ . □ . □ 3
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f. Unable to  reach orgasm

g. Vaginal tigh tness

h. Vaginal looseness /  lack o f muscle tone

i. B leeding o r physical irr ita tio n  a fte r sex

j. Loss o f in te res t in sex com pared w ith  
be fore  your pregnancy

k. M ore  in te res t in sex com pared w ith  
be fore  your pregnancy

I. Being pressured to  take part in 
unw anted  sexual ac tiv ity

m. Being forced to  take part in 
unw anted  sexual ac tiv ity

n. O the r (Please describe)

Yes No Prefer

□ . □ . □ 3

□ . □ 3

□ . □ . □ 3

□ . □ . □ 3

□ 3

□ . □ . □
□ . □ 3 □
□ . □ 3 □
□ . □ 3 □

E14 a. Have you ever discussed any of the above issues w ith  anyone?

Yes □  1

No n  2 (Please go to  E15)

b. If YES, who did you discuss this with? (Please tick ALL th a t apply) 

General p ra c tit io n e r /  local docto r i

Public Health Nurse I I ?

GP Practice nurse 

M id w ife

O bste tric ian /gynaeco log is t | j ;

Physio therapist | | (
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Other health professional

Partner □  s

Friend

Sister □  .0

M other □  n

Other (Please describe) □

What issues did you discuss? (Please tick a ll tha t apply) 

Lack o f vaginal lubrication | |i

Painful penetration | [2

Pain on orgasm [ [3

Difficulty reaching orgasm | [4

Vaginal tightness | |s

Vaginal looseness /  lack o f muscle tone | I&

Bleeding or physical irrita tion  after sex | [7

Loss o f interest in sex compared w ith  
before your pregnancy

More interest in sex compared w ith
before your pregnancy | |g

Being pressured to  take part in 
unwanted sexual activity

Being forced to  take part in 
unwanted sexual activity

Other (Please describe)

10

11
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E15 Compared with before your pregnancy, would you say that sex is now

M ore frequent D  i

About the same 2

Less frequent C 3

Not sure 4

E16 Overall, would you say that your sex life has changed since the birth

It has improved 1

It's about the same 2

Not as good Q 3

Not sure 4

E17 How often have the following issues affected

Very
often

your sex life since the birth? 

Often Sometimes Rarely Never

a. T iredness/ exhaustion □ , □
b. Feeling depressed low  or blue □ □ □ □ □
c. Relationship problems □ . □ - □
d. Pain /  tenderness □ 3 □ . □
e. Lack o f tim e □ 3 □
f. Baby waking up /  in terrupting  you □ 3 □ . □
g- Other (please describe) □ « □
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E18 Is there anything else you would like to tell me about your sexual and intimate 
relationships since having your baby?

Please comment i f  you wish _____________________________________________

If you are worried or concerned about pain when having sex and wish to  get help, you ca i 
discuss it w ith vour doctor.

If you are worried or concerned about unwanted or forced sexual activity and wish to  get 
help, you can call the Sexual Assault Treatment Unit (SATU) based in the Rotunda 
hospital.

SATU telephone number: 01 8171736

SATU e-mail: SATU(5)ROTUNDA.IE

Web: h ttp ://w w w .ro tunda .ie /

Opening hours: 9.00am to  4.30pm Mon -  Fri

Outside of these hours please contact the 
Rotunda Hospital at 01 8171700

Or you can call the national Dublin Rape Crisis Centre. The Dublin Rape Crisis Centre was 
established in 1979 and is a national organisation offering a wide range o f services to  
women and men who are affected by rape, sexual assault, sexual harassment or 
childhood sexual abuse.

The services include a national 24-hour helpline, one to  one counselling, court 
accompaniment, outreach services, training, awareness raising and lobbying.

Dublin Rape Crisis Centre telephone number: HELPLINE 1800 778888
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Section F: Your emotional health and well-being now

The next few questions are about your emotional health and well-being now. Again, if 

you feel uncomfortable answering any of these questions or they are too personal, you do 

not have to answer them. However, if you have experienced any of the symptoms or 

issues asked about, it would help us to understand them and it might help other women 

to know they are not alone in their experiences when the findings are published. Again, 

we would like to reassure you that all the information that you provide is strictly 

confidential and all the findings from this survey will be presented and published in a way 

that does not identify you or any individual woman.

Please look at the following statements and for each one think about how you have been 
feeling IN THE LAST WEEK

FI a. During the last week I have been able to laugh and see the funny side of things

As much as 1 always could □
Not quite as much now □
Definitely not as much now □
Not at all □

FI b. During the last week I have looked forward with enjoyment to things

As much as 1 ever did □
Rather less than 1 used to □
Definitely less than 1 used to □
Hardly at all □

FI c. During the last week I have blamed myself unnecessarily when things went wrong

Yes, most of the time □
Yes, some of the time □
Not very often □
No, never □
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FI d. During the last week I have felt worried and anxious for no very good reason

No, not at all i

Hardly ever [ ] j  2

Yes, sometimes CD 3

Yes, very often Q  4

FI e . During the last week I have felt scared or panicky for no very good reason

Yes, quite a lo t Q  1

Yes, sometimes 0  2

No, not much [Zl 3

No, not at all Q  4

FI f. During the last week things have been getting on top of me

Yes, most o f the tim e I haven't been able to  cope at all Q  1

Yes, sometimes I haven't been coping as well as usual Q  2

No, most o f the tim e I have coped quite well EZI 3

No, I have been coping as well as ever 4

F I g. During the last week I have been so unhappy that I have had difficulty sleeping

Yes, most o f the tim e Q 1

Yes, sometimes | I2

Not very often ED 3
No, not at all | I4
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FI h. During the last week I have felt sad or miserable

Yes, most of the time | 11
Yes, quite often | I2

Not very often D a

No, not at all | I4

FI i. During the last week I have been so unhappy that I have been crying

Yes, most of the time | 11
Yes, quite often 2

Only occasionally ED 3
No, never | I4

F I j. During the last week the thought of harming myself has occurred to me 

Yes, quite often | 11
Sometimes | 12
Hardly ever CDs
Never | I4

F2 Is there anyone you can talk to about how you are feeling? (Please tick ALL tha t apply) 

Yes, but I am not sure they understand 0  1

Yes, and they are very supportive Q  2

No, there isn't anyone I can really talk to D 3

I don't particularly want to talk about how I feel Q  4

There isn't anything I feel! need to talk about 5

Please comment i f  you wish______________________________________________________
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F3 Looking back over the tim e since the birth of your baby, would you like to have had more 
em otional support (e.g. someone who regularly asked how you were, someone happy to  
listen to  how you w ere feeling)?

Yes, definitely ED i

Yes, probably 2

No, not really D 3

Please com m ent i f  you wish

F4. Please read each statem ent and circle a number 0 , 1, 2 or 3 which indicates how much 

the statem ent applied to  you OVER THE PAST WEEK. There are no right or wrong  

answers. Do not spend too much tim e on any statem ent.

1 I found it hard to wind down

2 I was aware of dryness of my mouth

3 I couldn't seem to experience any positive
feeling at all

4 I experienced breathing difficulty (eg, 
excessively rapid breathing, 
breathlessness in the absence of physical 
exertion)

5 I found it difficult to work up the initiative to
do things

6 I tended to over-react to situations

7 I experienced trembling (e.g. in the hands)

8 I felt that I was using a lot of nervous
energy

9 I was worried about situations in which I
might panic and make a fool of myself

Not at ail Some of A good Most 0 

the time part of the tim 
the time

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3
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10 I felt that I had nothing to look forward to

11 I found mysel f  getting agi tated

12 I found it difficult to relax

13 I felt down-hear ted and blue

14 I was  intolerant of anything that kept me  
f rom getting on with what  I was  doing

15 I felt I was  close to panic

16 I was  unable to become enthusiastic about  
anything

17 I felt I wasn' t  worth much as a person

18 I felt that I was  rather touchy

19 I was  aware of the action of my heart  in the 
absence of physical  exert ion (e.g. sense of  
heart  rate increase,  heart  missing a beat)

20  I felt scared wi thout any good reason

21 I felt that life was  meani ngl ess

Not  at all Some  of A  good Most  of  
the t ime part of the t ime 

the t ime

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

If you are experiencing any problems with your emotional health and wellbeing and wish to  talk to 

someone, you can te lephone the  mental health team  at the  Rotunda hospital - Louise Rafferty, 
telephone: 01- 817 1700 bleep 472

Or you can call the  Aware (Depression) Helpline on 1890 303 302  

TEXT MESSAGING

Information on w here  to go for help in a crisis is now available through your mobile phone. Text 
the  word HeadsUp to 50424. The HeadsUp text service is run by RehabCare and sponsored by 

M eteor.

ONLINE In form ation  and support

A num ber of support services are now using the  internet to reach out to  people.

For example, ww w .yourm enta lhealth .ie
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Section G: Contacts with health services

The next few questions are about your contacts with health services. Again, if you feel 

uncomfortable answering any o f these questions or they are too personal, you do not 

have to  answer them. However, if you have experienced any o f the symptoms or issues 

asked about, it would help us to  understand them and it might help other women to 

know they are not alone in the ir experiences when the findings are published. Again, we 

would like to  reassure you that all the inform ation tha t you provide is strictly confidential 

and all the findings from  this survey will be presented and published in a way tha t does 

not identify you or any individual woman.

G1 SINCE THE BIRTH, how many times have you visited a local doctor or GP (General 
Practitioner) (Please do NOT include visits to a specialist)

a. About your health? b. About your baby's health?

Never □ . Never □
Once Once □
Twice □ s Twice □
3 times 3 times □
4 times □ s 4 times □
5-6 times □ s 5-6 times □
7 or more times 7 or more times □

Please comment i f  you wish

If  you have not visited a local doctor or GP since the birth, please go to question G3.
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G2 If you have visited a local doctor GP more than once in the past three months

Always Mostly Sometimes Rarely/
Never

a. Did you go to  th e  sam e place fo r  each visit ^  i  ^ 2  ^ 3  ^

b. Did you see th e  sam e  doctor on each occasion? □  ■ D b □

c. If you did not see th e  sam e d oc to r  on each occasion, was this yo ur  o w n  personal choice?

Yes 1 No Q  2

G3 SINCE THE BIRTH, has any of the following happened to you?
(Please tick ONE response on EACH line.)

Yes No Not sure

a. P ostpartu m  h a e m o rrh a g e □ . □ 3

b. D &  C (d ila ta tion  and cure ttage) □ . □ 3

c. W o u n d  breal<down -  perinea l te a r  or  

e p is io tom y □ . □ 3

d. W o u n d  b re a k d o w n  -  caesarean section □ . □ 3

e. R epeat repa ir  o f  perineal te a r  or e p i s i o t o m y [ ^  1 □ 3

f. R epeat repa ir  o f  caesarean section w o u n d □ . □ 3

G4 SINCE THE BIRTH, how many times have you visited a hospital emergency 
room /departm ent about

a. your health? b. your ba

N ever N ever

Once Once

Twice □ 3 Twice

3 t im es □ . 3 t im es

4 t im es □  s 4 t im es

□
□
□
□
□
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a. your health? b. your baby's health?

5 -6  tim es  

7 or m o re  t im es

□ e 5 -6  t im es  

7 or m o re  t im es

□
□

Please give reasons i f  you wish

G5 SINCE THE BIRTH, how many times have you or your baby been re-admitted to a hospital?

you? b. your baby?

N ever N ever □
Once Once □
Twice □ 3 Twice □
3 tim es 3 t im es □
4 t im es 4  t im es □
5 -6  t im es □  s 5 -6  t im es □
7 or m o re  t im es □ , 7 or m o re  t im es □

Please give reasons i f  you wish
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G6 SINCE THE BIRTH, when you go to the doctor do you feel able to talk about things that are 
troubling you concerning your own health and well-being? (Please tick ALL statements
w ith which you agree. Leave the statements tha t you do not agree w ith blank.)

Yes, m y doc to r makes it easy fo r me to  ta lk  about anyth ing  th a t is concern ing me 0  i

Yes, bu t he/she is o ften  busy and doesn 't seem to  have tim e  to  listen 0  2

Yes, I can ta lk  to  my doc to r and he/she is very supportive  and reassuring 0  3

I can ta lk  about some issues, bu t the re  are o th e r th ings I do not feel com fo rtab le  |— .
ta lk ing  about w ith  my GP |__ | 4

There's no po in t in ta lk ing  to  the  doc to r abou t my health  because he/she cannot
fix  any o f my problem s |___| 5

No, I go to  see the  doc to r abou t my baby no t m yself ED  e

I d o n 't ta lk  to  m y doc to r because I am w orried  he/she w ill th ink  I am no t cop ing Q 7

I d o n 't ta lk  to  the  doc to r because I am concerned he/she m igh t w an t me to  do I I
som eth ing  th a t w ill make the  s itua tion  w orse '— ' 8

There are some issues I d o n 't ta lk  about because I am concerned th e  doc to r |— ,
m igh t te ll som eone else I I 9

G7 SINCE THE BIRTH, has your local doctor or GP asked you directly whether or not you are 
experiencing any of the following (please tick one response on each line)

Yes No Not sure

a. Tiredness o r exhaustion □ . □ 2 □ 3

b. Leakage o r invo lun ta ry  loss o f urine □ ■ □ 2 □ s

c. Leakage o r invo lun ta ry  loss o f bow el m o tion □ . □ 2

d. Perineal pain □ 2

e. Sexual problem s □ 2

f. H aem orrhoids □ . □ 2 □  3

g. Feeling depressed o r low □ . □ 2

h. Relationship problem s □ . □ 2
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G8 a. SINCE THE BIRTH, how many times have you visited or been visited at home by a
midwife (who is not a Public Health Nurse as well)?

Unsure □ 1

Never □ 2

Once □ 3

Twice □ 4

3 times □ 5

4 times □ 6

5-6 times □ 7

7 or more times □ 8

b. SINCE THE BIRTH, how many times have you visited or been visited at home by a
Public Health Nurse?

Never □
Once □
Twice □
3 times □
4 times □
5-6 times □
7 or more times □
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How many times have you discussed an issue related to vour own health and well-being 
with your midwife or public health nurse in the past three months?

Never □
Once □
Twice □
3 times □
4 times □
5-6 times □
7 or more times □
Are you able to talk to your midwife or public health nurse about things that are 
troubling you concerning your own health and well-being? (Please tick ALL statements  
tha t you agree with. Leave the statements tha t you do not agree w ith blank.)

Yes, she/he makes it easy for me to talk about anything that is concerning me

Yes, but she/he is often busy and doesn't seem to have time to listen

Yes, I can talk to her/him and she/he is very supportive and reassuring

I can talk to her/him about some issues, but there are other things I do not feel 
comfortable talking about

□
□

There's no point in talking to her/him about my health because she/he cannot
fix any of my problems |___| 5

No, I go to see her/him about my baby not myself EZI e

I don't talk to  h er/h im  because I am w orried she/he will th ink I am not coping 7

I don't talk to her/him because I am concerned she/he might want me to  do
something that will make the situation worse |__ | s

There are some issues I don't talk about because I am concerned she/he 
might tell someone else □
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G l l  SINCE THE BIRTH, has your midwife or public health nurse asked you directly whether or 
not you are experiencing any of the following (Please tick one response on each line)

Yes No Not

a. Tiredness o r  exhaustion □ . □ 2 □
b. Leakage or invo lu n tary  loss o f  urine □ . □ 2 □
c. Leakage or invo lu n tary  loss o f  b ow el m o tion □ . □ 2 □
d. Perineal pain □ ■ □ 2 □
e. Sexual problem s □ . □ 2 □
f. H aem orrh o ids □ . □ 2 □
g- Feeling depressed o r  low □ . □ 2 □
h. Relationship pro b lem s □ . □ 2 □

G12 Please feel free to comment on any other aspect of your own or your baby's health in the 
last 3 months
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Section H: About you and your household

Thank you fo r taking the tim e to  complete the survey so far. The next few  questions ask fo r 

personal details about your household and social factors. Sometimes social factors can affect 

women's health in pregnancy and this is why these questions have been included here.

All the in form ation tha t you provide is confidential and cannot be linked to  you as an individual 

or your household and there is no possibility tha t any o f this in form ation w ill be passed on to  any 

other agency or departm ent, government or otherwise.

H I Are you currently: (Please tick ONE only)

Married □
Living w ith  a partner □
Divorced or separated □
In a relationship - not living together □
W idowed □
Single □
Other (Please describe) □

H2 Who else lives together with you in your household? (Please tick ALL tha t apply.)

Your child □ .

Your partner/husband □ ^

Your m other □ >

Your fa ther

Your partner's m other □  s

Your partner's fa ther □  s

Partner's child/children from  previous relationship □ ,

Your sister(s) and/or brother(s) □ .
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A fr ie n d / f r ie n d s  U  9

N a n n y /a u  pair l o

No o n e  Q  n

O th e r  (p lease describe) O  12

H3 How would you describe your current living accommodation?

House (w ith  a m o r tg a g e )  0  1

House (w ith  no m o r tg a g e )  Q 2

A p a r tm e n t  (w ith  a m o rtg a g e )  3

A p a r tm e n t  (w ith  no m o rtg a g e )  4

R ented  house (re n te d  priva te ly )  5

R ented  house (re n te d  f r o m  local au th or ity )  e

R ented  a p a r tm e n t  frentec/p /'/Vote/y j Q  7

R ented  a p a r tm e n t  ( re n te d  f r o m  local a u th o r ity )  g

Caravan /  M o b i le  H o m e  9

Bed and b reakfast ac c o m m o d a tio n  10

Hostel acc o m m o d a tio n  11

No fixed a c c o m m o d a tio n  (homeless)  12

O th e r  (Please give details)  13
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H4 a. Since having your baby have you gone back to  w ork or study?

Yes, gone back to paid work i

Yes, returned to study 

Am on paid maternity leave 

Am on unpaid maternity leave 

No, not in paid work or studying at the present time

□
□
□
□

b. How old was your baby when you returned to paid work or study?

Less than seven weeks old □ .

Between seven weeks old and three months old 2

M ore than three months old □ a

How many hours did you spend at work or studying last week?

Less than 10 hours □ .
Between 10 and 20 hours n  .
M ore than 20 hours □ ,

How would you describe your current em ploym ent status (please tick one response)

1 gave up my job when my baby was born □ ■

Full tim e paid work □ ^
Part-time paid work □ =
Casual paid-work □ .
Looking for first job □ =
Unemployed □ ‘
Student or pupil □ ’
Looking after hom e/fam ily □ s
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Unable to  work due to  sickness /  disability 0
Unpaid voluntary work Q

Other (Please describe)

10

11

H6 Which of the following best describes your medical cover/health insurance when you gave 
birth to your baby? (Please tick one response)

1 had private health insurance fo r private care

1 had private health insurance fo r semi-private care

1 had private health insurance but chose not to  use it □ 3for my pregnancy and birth

1 had public care □ ,
O ther (Please describe) □  s

H7 a. Are you hoping to have another baby?

Ves □  ,

No Q 2

Not sure 3

H7 b. If YES, would you prefer to have?

A vaginal birth 

A caesarean section 

No particular preference
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Section I: you and your relationships

The next few  questions are about you and your relationships and asl< about your experiences 

in adult intimate relationships (for example, husband, partner, girlfriend or boyfriend of 

longer than one month.)

Again, if you feel uncomfortable answering any of these questions or they are too personal, you 

do not have to answer them. However, if you have experienced any of the symptoms or issues 

asked about, it would be help us to understand them and it might help other women to know 

they are not alone in their experiences when the findings are published. Again, we would like to 

reassure you that all the information that you provide is strictly confidential and all the findings 

from this survey will be presented and published in a way that does not identify you or any 

individual women.

I I  Are you currently in a relationship?

Yes 1 No 2

12 Are you afraid of your current partner?

Yes 1 No 2

13 Have you ever been afraid of any partner?

Yes 1 No 2

Please comment if  you wish

525 2 MAMMI-Survey two



14 I would like to know if you have experienced any of the actions listed below and how often they 
happened during the last THREE months, since you had your baby. Please answer, even if you are 
not with a partner at present. (Please indicate how often it  happened OVER THE LAST 3-MONTH 
PERIOD, by ticking one box on each line)

My Partner...
Never Only

once
Several
times

Once a 
month

Once a 
week

Daily

Told me 1 wasn't good enough □ . □. □  s n.
Tried to turn my family, friends and 
children against me □  s □ s
Slapped me □ b □>
Told me 1 was ugly

Tried to keep me from seeing or talking 
to  my family □ 3 □ 3

Threw me □ 3 □ s
Blamed me for causing their violent behaviour □ 3 □ 3 n.
Shook me □  . □ 3 □ s
Pushed, grabbed or shoved me □ 3 □ s
Became upset if dinner/housework wasn't 
done when they thought it should be □ 3 □ 3

Told me 1 was crazy □ 3 □ s
Told me no-one would ever want me □ b □- □ s
Hit or tried to hit me with something □  a □  s

Did not want me to  socialise with 
my female friends □ s
Kicked me, bit me or hit me with a fist □ b
Tried to convince my friends, family or 
children that 1 was crazy □ s □ s
Told me 1 was stupid □ .
Beat me up
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Please comment if  you wish

Have you told anyone about the above experiences? (Please tick ALL that apply.)

lave not had any of the above experiences □
lave not told anyone □
lave told my Public Health Nurse □
have told my regular GP/family doctor □
told someone else (Please say who) □

'you would like to tell us more about your experiences please use the space below.
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Women's Aid - worl<ing to end violence against women

If you need help, phone them on: 

National Freephone Helpline 

1800 341 900 - 10am to 10pm

http://www.womensaid.ie/ Everton House
47 Old Cabra Road 

Email: infoPwomensaid.ie Dublin 7
Te l:+353 1 868 4721 
Fax:+353 1868 4722

If you or someone you know is experiencing domestic violence, 
Women's Aid can help:

. Women's Aid operate the National Freephone Helpline 1800 
341 900 (10am to 10pm, 7 days a week except Christmas Day)

. Women's Aid provide one to one support in six locations
throughout Dublin including Cabra, Coolock, Swords, Dublin City 
Centre, Amiens and Ballymun.

• Women's Aid provide a court accompaniment service in the 
Greater Dublin Area.

• Women's Aid refer women to local domestic violence support 
services and refuges.

All of Women's Aid services offer free, confidential support 
to women and their children who are experiencing domestic 
violence in the Republic of Ireland.

528 2 MAMMI-Survey two



J1 Now that you have got to the end of this part of the survey I am interested in knowing 
how you found it? (Please tick ALL th a t apply.)

I managed to  fin ish it bu t it took  ages i

I was pleased to  be asked about my experiences 2

It was OK I I 3

It was in teresting  Q  4

I d id n 't understand some o f the  term s or language used 5

O ther (please say w hat) 6

J2 About the M A M M I Study website h ttp ://w w w .m am m i.ie

a. Have you had an opportunity to look at the M A M M I Study website?

Yes [ ^ 1  No I I 2

b. Did you recommend the website to  others?

Yes [ ] ] i  No I I 2

c. If you have looked at the  website, please com m ent on how  you found it and /o r w hat 
o the r in fo rm ation  you w ould have liked to  see on it.
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Comments
If you wish to write any further comments please do so on this page. Thank you.
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Please help us to keep in touch.

If your address or other contact details have changed (or you are about to  move), please fill in the 
details below:
Your NEW address: Your NEW phone number(s):

Thank you for taking the time to complete this survey.

Again, we want to reassure you that no names will be used in any publication and it will not be 

possible to identify any individual woman or her responses.

Please use the reply paid envelope to  send it back to us. If no envelope was enclosed w ith this

survey or you have mislaid it, please call us on 087 1956441 and we will send you out another one.

The second survey results w ill not be available until all o f the women taking part in the study have 

given birth. As soon as the second survey results are available, we will let you know via the website 

www.m am mi.ie and the study newsletter fo r participants.

Please call us if you have any questions about the study. We look forward to  contacting you again

when your baby is six months old and wish you well.

Best wishes.

The MAMM I study team 

087 1956441 

www.mammi.ie

My sincerest thanks to Professor Stephanie Brown, Murdock Children's Research Institute, Melbourne, 
Australia for granting permission to amend and use this survey in an Irish setting.
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Appendix 19: Survey 3 - 6 months postpartum
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Study No

The MAMMI study
M aternal health And M aternal M orb id ity  in Ireland

A research study of 1600 first-tim e mothers' health during pregnancy and
after giving birth

Survey Booklet Three: 6 Months Postnatal

Thank you for taking the time to complete this survey. It w ill take you about 30-45 minutes to 

complete it and your answers are confidentia l. If you have any questions about any part of this 

survey, or need help answering any of the questions, please feel free to call us on 087 1956441.

The MAMMI study has been approved by the Research Ethics Committees of the Rotunda 

Hospital and the Faculty of Health Sciences, Trinity College Dublin.

Please tick here if you do not wish to complete this or receive future surveys | |

THE
ROTUNDA 

i J  HOSPITAL
fM  IDI IKIDUBUN

TRINITY COLLEGE DUBLIN
COLAISTF. NA TRIONAIDF, BAI1J-: ATHA CI.IATH OK D L B t IS

Contact: M A M M I Research Team (Deirdre Daly, Deirdre 0  M alley, Francesca W uytack)
Tel: 087 1956441

E-mail: contact(Smammi.ie
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Structure of the MAMMI Survey

The Maternal health And Maternal M orb id ity in Ireland (M AM M I) survey is in five (5) parts: (1) 
antenatal; (2) 3 months after the birth; (3) 6 months after the birth; (4) 9 months after the birth 
and (5) 12 months after the birth.

This is the THIRD part (3) o f the survey. It is about your health now, 6 months postnatally (after 
the birth). It has eight (8) sections, numbered A through to H:

A questions about you, your baby and contact w ith the health services;

B life w ith a new baby;

C your health over the past THREE months;

D sex after childbirth;

E your emotional health and well-being now;

F about you and your household;

G about you and your relationships;

H comments on the survey.

Please note, there is space after Section H for any comments you might like to make on the  
survey.

How to fill in the Survey

Most o f the questions can be answered by putting a tick in the box next to  the answer 
that best applies to you. For example:

Has tiredness been a problem for you in the PAST month?

Yes

No

A few questions may ask you to fill in a number in a box. For example: 

W hat is your date of birth?

Day /Month /Year

^  /3 / I

Thisfilled-in sample represents a date of birth o f 30*^ April 1980
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Section A: This section is about you, your baby and contact with health 
services

These questions are about you, your baby and contact w ith health services. If you feel 
uncomfortable answering any o f these questions or they are too personal, you do not have to 
answer them. However, if you have experienced any o f the symptoms or issues asked about, it 
would help us to  understand them and it might help other women to  know they are not alone in 
the ir experiences when the findings are published. Again, we would like to  reassure you tha t all 
the information tha t you provide is strictly confidential and all the findings from this survey will 
be presented and published in a way tha t does not identify you or any individual woman.

A1 What is today's date?

/ /
d d m m y y y y

A la  You may be pregnant now or have become pregnant since the birth of your first baby.
Please tick ONE response below.

I have not been pregnant since my firs t baby's birth □
1 am pregnant now □
1 was pregnant but 1 had a miscarriage □
1 was pregnant but 1 had an abortion □

Please answer this survey in relation to your health and wellbeing AFTER the birth of your first 
baby. If you were pregnant or are pregnant now, you can add additional comments about your 
current or last pregnancy at the end of the survey if you wish.

A2 What do you weigh now without clothes or shoes?

kgs OR stones and pounds
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A3 In the past THREE MONTHS, how many times have you visited a local doctor or GP
(Please do NOT include visits to a specialist.)

a. About your health? b. About your baby's health?

Never Never □
Once Once □
Twice □ 3 Twice □
3 times □ . 3 times □
4 times □  s 4 times □
5-6 times □ e 5-6 times □
7 or more times 7 or more times □

Please comment i f  you wish

c. If you HAVE visited a doctor or GP more than once in the past THREE MONTHS

Always Mostly Sometimes Rarely/
Never

a. Did you go to the same place fo r each visit ^  2 ^ 3  ^ 4

b. Did you see the same doctor on 1— 1 1— 1 1— 1 1— 1
each occasion? '— I 1 '— ' 2  '— ^3 '— ^4

c. If you did not see the same doctor on each occasion, Yes 1 No | 12
was this your own personal choice?
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A4 In the past THREE MONTHS, has any of the following happened to you?
(Please tick ONE response on EACH line .)

a. D & C (d ila ta tio n  a n d  cu re tta g e )

b. W o u n d  b reakd ow n  -  perineal te a r  or  

epis iotom y

c. W o u n d  b reakd ow n -  caesarean section

Yes No Not sure

□ . □ 3

□ . □ 3

□ . □ 3

□ . □ 3

A5 In the past THREE MONTHS, how many times have you visited a hospital emergency 
department

a. About your health? b. About your baby's health?

Never □ . N ever □
Once Once □
Twice □ 3 Twice □
3 t im es □. 3 tim es □
4 t im es □  s 4 t im es □
5 -6  tim es □ s 5-6  tim es □
7 or m o re  tim es 7 or m o re  tim es □

Please give reasons i f  you wish
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A6 In the past THREE MONTHS, how many times have you or your baby been ADMITTED to  
hospital?

a. You?

Never C  i (G o to A 9 )

b. Your baby?

N ever □ .
Once Once

Twice Twice Q
3 times □ . 3 tim es □ .

4 t im es □  s 4  tim es □  s

5-6  tim es □ e 5 -6  tim es □ a

7 or m o re  times 7 or m o re  times

Please give reasons if  you wish

A7 If YOU were admitted to hospital in the past three months:

a. How many nights did you spend in the hospital?

First admission Second admission Third admission

nights nights 2 nights 3

b. Please describe the reason(s) for YOUR admission(s)? (for example, urinary infection)
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A8 If YOUR BABY WAS admitted to hospital in the past THREE MONTHS:

a. How many nights did YOUR BABY spend in the hospital?

First admission Second admission Third admission

nights nights nights

b. Please describe the reason(s) for YOUR BABY'S admission(s)? (for example, breathing  
difficulties, vomiting, diarrhoea, constipation e tc .)

A9 In the past THREE MONTHS, when you w ent to the doctor did you feel able to talk about 
things that w ere troubling you concerning your own health and well-being? (Please tick ALL 
statements w ith  which you agree. Leave the statements tha t you do not agree w ith blank.)

a. Yes, my docto r makes it easy fo r me to  ta lk  about anyth ing tha t is concerning me 0  i

b. Yes, but he/she is o ften busy and doesn 't seem to  have tim e  to  listen 0  2

c. Yes, I can ta lk to  my docto r and he/she is very supportive and reassuring □
d. I can ta lk  about some issues, bu t the re  are o the r th ings I do not feel com fortab le  |__

ta lk ing about w ith  my GP |__ | 4

e. There's no po in t in ta lk ing to  the  docto r about my health because he/she cannot __
fix any o f my problem s |__ | 5

f. No, I go to  see the  docto r about my baby no t m yself

g. I d o n 't ta lk  to  my docto r because I am w orried  he/she w ill th ink  I am not coping

h. I d o n 't ta lk to  the  doctor because I am concerned he/she m ight w an t me to  do 
som ething th a t w ill make the s itua tion  worse

i. There are some issues I d o n 't ta lk  about because I am concerned the  docto r 
m ight te ll someone else

□
□
□
□
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AlO In the past THREE MONTHS, has your local doctor or GP asked you directly whether or 

not you are experiencing any of the following? (please tick ONE response on EACH line.)

a. Tiredness or exhaustion

b. Leakage or involuntary loss o f urine

c. Leakage or involuntary loss o f bowel motion

d. Perineal pain

e. Sexual problems

f. Haemorrhoids

g. Feeling depressed or low

h. Relationship problems

Yes No Not sure

□ . □ .
□ . □ . □ 3

□ . □ . □ 3

□ . □ 3

□ . □ 3

□ . □ . □ 3

□ . □ . □ 3

□ . □ . □ 3

A l l  In the past THREE MONTHS, how many times have you visited OR been visited at home
by a Public Health Nurse

Never □
Once □
Twice □
3 times □
4 times □
5-6 times □
7 or more times □
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A12 Are you able to talk to your Public Health Nurse about things that are
troubling you concerning your own health and well-being? (Please tick ALL statements 
with which you agree. Leave the statements tha t you do not agree with blank.)

a. Yes, she/he makes it easy for me to talk about anything tha t is concerning me

b. Yes, but she/he is often busy and doesn't seem to  have tim e to listen

c. Yes, I can talk to  her/h im  and she/he is very supportive and reassuring

d. I can talk to  her/h im  about some issues, but there are other things I do not feel 
comfortable talking about

e. There's no point in talking to her/h im  about my health because she/he cannot 
fix any o f my problems

f. No, I go to  see her/h im  about my baby not myself

g. I don't talk to her/h im  because I am worried she/he will th ink I am not coping

h. I don't talk to her/h im  because I am concerned she/he might want me to  do 
something that w ill make the situation worse

i. There are some issues I don't talk about because I am concerned she/he 
might tell someone else

A13 In the past THREE MONTHS, has your public health nurse asked you directly
whether or not you are experiencing any of the following? (Please tick ONE response on 
each line.)

Yes No Not sure

a. Tiredness or exhaustion □ . □ . □ 3

b. Leakage or involuntary loss o f urine □ . □ . □ ,

c. Leakage or involuntary loss o f bowel motion □ . □ . □ 3

d. Perineal pain □ . □ . □ 3

e. Sexual problems □ . □ . □ 3

f. Haemorrhoids □ . □ . □ 3

g. Feeling depressed or low □ > □ 3 □ 3

h. Relationship problems □ ■ □ ^ □ =
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A 14. In th e  PAST THREE MONTHS, has any OTHER health  professional (o ther than your 

d octor/G P  or Public Health Nurse) asked you directly about any of these issues?

Yes No Not sure

a. Tiredness or exhaustion

b. Leakage or involuntary loss of urine

c. Leakage or involuntary loss of bowel motion □ 3

d. Perineal pain □ 3

e. Sexual problems □  .

f. Haemorrhoids □  . □ 3

g. Feeling depressed or low □ 3

h. Relationship problems

, please identify  the  type  o f health  professional i.e. practice nurse. social w o rker etc.
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Section B: Life with a new baby

The next few questions are about your life with a new baby. If you feel uncomfortable 

answering any o f these questions or they are too personal, you do not have to  answer them. 

However, if you have experienced any o f the symptoms or issues asked about, it would help 

us to  understand them and it might help other women to know they are not alone in their 

experiences when the findings are published. Again, we would like to  reassure you that all 

the information tha t you provide is strictly confidential and all the findings from this survey 

will be presented and published in a way tha t does not identify you or any individual

B1 Looking back over the past THREE MONTHS at home with your new baby, how would you 
describe your own health at that time? Did you feel:

Extremely well

Very well

OK

Not very well 

Extremely unwell

B2 How confident did 
at home?

Very confident

Fairly confident

Mixed

Fairly anxious 

Not confident

your baby cry a lot in the past THREE MONTHS?83 a Did

Yes

No

you feel about looking after your baby over the past THREE MONTHS

□ s

□3
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b Now that your baby is six months old, does he/she cry very much?

Yes O i

No I 2̂

c How easy is it to  settle your baby NOW  once she or he starts crying?

Usually very easy 0  i

Usually fairly easy Q 2
Sometimes easy and sometimes difficult Q 3
Often difficult [Z1 4
Often very difficult 0  s

B4 In the last week, which ONE of the following best describes your baby's pattern of 
sleeping?

My baby has not woken up during the night AT ALL in the past week Q  1

My baby has rarely woken up during the night in the last week Q  2

My baby has woken up several nights in the last week 3

My baby has woken up once a night most nights in the last week 4

My baby has woken up twice a night most nights in the last week Q  5

My baby has woken up three or more times a night most nights in 
the last week

B5 Do you feel like you are getting enough sleep yourself?

Yes 0  1

No 0  2

□
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B6 a Did you breastfeed your baby (or give expressed breastmilk)?

Yes n  1

No 0  2 (please go to B7)

b Are you still breastfeeding your baby (or giving expressed breastmilk)?

Yes [ ]  1

No 0  2

B7 Has your baby had any

a. Yes, quite a lot

b. Yes, some

b. No, none

88 a Has your baby had any health problems or problems w ith development that have had 
a major impact on your life in the past three months?

Yes 0  1

No [ ] ]  2

b If YES, please describe:

problems feeding (breast or bottle) in the past THREE MONTHS?

□ .
□ ^
□ =
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B9 How confident do you feel NOW about looking after your baby?

a. Very confident □
b. Fairly confident □
c. Mixed □
d. Fairly anxious □
e. Not confident □

BIO Is there anything else you would like to tell me about your baby?
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Section C: Your health over the past THREE months

The next fe w  questions are about your health over the PAST three months. If you feel uncomfortable 
answering any o f these questions or they are too personal, you do not have to  answer them. 
However, if you have experienced any o f the symptoms or issues asked about, it would help us to 
understand them and it might help other women to  know they are not alone in the ir experiences 
when the findings are published. Again, we would like to reassure you that all the inform ation that 
you provide is strictly confidential and all the findings from  this survey will be presented and 
published in a way that does not identify you or any individual woman.

Cl In the past THREE MONTHS, have you experienced any of the following:
(Please tick one response on EACH line)

Never Rarely Occasionally Often

a. Extreme tiredness or exhaustion □  ‘ □ 3 □
b. Coughs, colds or other minor 

illnesses
□ ' □ 3 □

c. Severe headaches or migraines □ 3 □
d. Back pain (in your lower back) □ . □ 3 □

e. Back pain (in the upper or middle 
part o f your back □  . □  . □ 3 □

f. Painful or sore perineum 
(from episiotomy /  tear) □  - □ 3 □

g- Perineal wound infection □ 3 □

h. Pain from caesarean section wound □ 3 □

i. Caesarean section wound infection □  . □ 3 □

j- Uterine (womb) infection □  ■ □ 3 □

k. Pain when you pass urine □  . □  ^ □ 3 □

1. Urinary tract infection □ 3 □

m. Pain when passing a bowel motion □ . □  ^ □ 3 □

n. Bleeding when you pass a bowel motion □ 3 □
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Never Rarely Occasionally Often
0. Constipation (opening your bowels 

only twice a week or less, or pushing
or straining to open your bowels 
every fourth time you go) □ 3 □ .

p- Haemorrhoids (Swollen veins around
your back passage, sometimes called 
piles) □ 3 □ ,

q- Sore nipples □ . □ . □ 3 □
r. Mastitis .□ D
s. Pelvic pain □ 3 □ .

t. Heavy vaginal bleeding or bleeding 
that worried you □ . □ . □ 3 □ .

u. Other health issues (please describe) □ . □ s □ .

or longer?

(Please go to C3)

When did you start feeling depressed?

Before pregnancy □ .

During pregnancy □ .

After the birth □ S

a. In the past THREE MONTHS, have you felt depressed for tw o weeks

Yes, and I still feel depressed i

Yes, I felt depressed a while ago, but I feel better now 0  2

No n 3
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c. Are you taking tablets or medication, or having treatment for depression?

Yes, I'm taking tablets or medications i

Yes, I'm having treatment 2

No Q 3

Please comment i f  you w ish_____________________________________________

a. SINCE THE BIRTH, have you experienced intense anxiety or panic attacks?

Never | |i

Rarely I I 2

Occasionally | [3

Often I I4

b. When did you start experiencing intense anxiety or panic attacks?

Before pregnancy 1

During pregnancy Q  2

After the birth 3

c. Are you taking tablets/medication or having treatment for anxiety or panic attacks now?

Yes, I'm taking tablets or medications 0  1

Yes, I'm having treatment Q  2

No Q  3

Please comment i f  you wish_____________________________________________________
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C4 In the past THREE MONTHS, have you experienced relationship problems with your 
partner or husband?

Never | |i

Rarely I I 2

Occasionally [ [ 3

Often 4̂

C5 In the past THREE MONTHS, have you leaked even small amounts of urine:

a. When you coughed, laughed or sneezed, or did physical exercise?

No, never □
Yes, less than once a month □
Yes, one or several times a month □
Yes, one or several times a week □
Yes, every day □
When you were on the way to the toilet?

No, never □
Yes, less than once a month □
Yes, one or several times a month □
Yes, one or several times a week □
Yes, every day □
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c. When you had to wait to use the toilet?

No, never U  1

Yes, less than once a month 2

Yes, one or several times a month 3

Yes, one or several times a week 4

Yes, every day C 5

d. If you did not go to the toilet immediately?

No, never Q  1

Yes, less than once a month 2

Yes, one or several times a month 3

Yes, one or several times a week 4

Yes, every day Q 5

C6a In the past THREE MONTHS, have you ever felt an URGENT need to urinate which was 
accompanied by a FEAR of leakage?

No, never 1

Yes, sometimes 2

C6b In the past THREE MONTHS, have you ever felt an URGENT need to urinate which was 
accompanied by ACTUAL leakage?

No, never 1

Yes, sometimes 2

I f  you answered NO to all o f the questions in C5 and C6, please go to C ll.
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C7 When you leak urine, is it?

Drops or just a little  i

More like a trickle 2

More than a trickle C 3

Not applicable -  have always made it to the to ile t Q  4

C8 Which of the following best describes how you manage this?

It is a m inor problem, I ignore it |__ 11

I carry a change o f underwear w ith me wherever I go 2

i make sure I know where the nearest to ile t is whenever 3

I go out

I wear protection (e.g. pads or panty liners when 0  4
I need to, e.g. when doing physical exercise)

I wear protection (e.g. pads or panty liners) all the tim e D  5

Other (please describe) CZl e

C9 a. In the past THREE MONTHS have you discussed your bladder problems with 
anyone?

Yes n  1

No 0  2

b. If YES, who did you discuss this with (Please tick ALL that apply)

General practitioner /  local doctor Q  1

Public Health Nurse I \ ?

GP Practice nurse | 13
Obstetrician/gynaecologist Q  4
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Physiotherapist

Other health professional

Partner

Friend

Sister

Mother □ . 0

Other (please describe) □  n

c. If NO, is it because

1 have thought about it but haven't felt able to talk about it

1 don't want to discuss it

Other (please describe)

CIO How would you describe these problems now

About the same ED i

Better than before Q  2

It's no longer a problem 0  3

Please comment if you w ish_________________
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C l l  a. Have you taken, or have you been prescribed antibiotics for urinary infections in the 
past THREE MONTHS?

Yes n  1

No n 2

If yes, how many times have you taken antibiotics for urinary infections in the past 
THREE MONTHS?

Once □ ‘

Twice □ .

Three times or more □ .

Please comment if you wish

If you are worried or concerned about leaking urine and wish to get help, you can discuss it with your 
doctor or you can call the Rotunda Hospital's physiotherapy departm ent.

Rotunda hospital number: 01 8730700 and ask to be put through to the physiotherapy 

department. Web: http://w w w .rotunda.ie /

Opening hours: 9.00am to 4.30pm Monday -  Friday

Outside these hours, an answering service is available and you can leave a message and someone will 

return your call.
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To all women who are experiencing problems with leaking urine

I am interested in finding out what help, if any, women seek when they are 

experiencing leakage of urine. To do this, I would like to talk to about 20-30 women in 

the coming weeks (about 6 months) after the birth.

If you are leaking urine and willing to talk to me (on a one-to one basis), please tick 

(X or V) the box below and provide your name and phone number.

If you provide your name and telephone number, I will phone you in the coming 

weeks to see if you are still interested and willing to talk to me and to arrange a 

meeting time and venue that suits you.

It is possible that a lot more than 30 women will provide me with their contact details 

and 1 regret that I w ill not be able to contact all women personally. However, if you 

have any questions or concerns about these one-to-one talks, please phone me, 

Deirdre Daly, on 087 1956441.

I am willing to be contacted Name:

Phone number:
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The next fe w  questions asl< about bowel symptonns. Please do not include problems during 
short-term illnesses such as the flu  or a short viral infection.

C12 In the past THREE MONTHS have you

a. Noticed soiling from your back passage on your underwear?

No, never 0  i 

Minor amount D  2 

Major amount 0  3

b. Passed wind when you really didn't want to?

No, never Q 1

Yes, occasionally D 2

Yes often 0 3

In the past THREE MONTHS have you ever, even very occasionally, experienced 
leakage of LIQUID bowel motions at an inappropriate time or an inappropriate place?

No, never □ .

Yes, less than once a month

Yes, one or several times a month □ 3

Yes, one or several times a week

Yes, every day

b. If YES, when this happened how much leakage typically occurred?

Small amount (w ith stain about the size o f a 50 cent coin)

Moderate amounts (often requiring a change o f pad or underwear) 

Large amounts (often requiring a complete change o f clothes)
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C14 a. In the past THREE MONTHS have you ever, even very occasionally, experienced
leakage of SOLID bowel motions at an inappropriate time or inappropriate place?

No, never □ .
Yes, less than once a month

Yes, one or several times a month □ 3

Yes, one or several times a week □ *
Yes, every day

b. If YES, when this happened how much leakage typically occurred?

Small amount (with stain about the size o f a 50 cent coin) i

Moderate amounts (often requiring a change of pad or underwear) 2

large amounts (often requiring a complete change o f clothes) 3

CIS In the past THREE MONTHS, have you ever experienced an URGENT need to open 
your bowels that made you rush to the toilet immediately?

No, never 1

Yes, less than once a month I I 2
Yes, one or several times a month 3

Yes, one or several times a week | | 4

Yes, every day 5

ClSa In the past THREE MONTHS, have you ever experienced an URGENT need to open your 
bowels that you could not delay or defer for more than 5 minutes?

No, never 1 (Please go to C19)

Yes, less than once a month I I 2

Yes, one or several times a month | I3

Yes, one or several times a week 4

Yes, everyday [ |s
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C16 Which of the following best describe how you manage?

It doesn't happen very often and I just cope w ith it when it does Q  i

I carry a change of underwear w ith me wherever I go and Q  2
change whenever I need to

I mal<e sure I know where the nearest to ile t is whenever I go out Q 3

I wear protection (e.g. pads or parity liners) when I need to  I I 4

I wear protection/'e.g. pods or ponfy//nersj alj the tim e 5

Other {please describe) Q  e

C17 a. In the past THREE MONTHS have you discussed your bowel problems with anyone?

ves □  a

C17 b. If YES, who did you discuss these with? (Please tick all that apply)

General practitioner /  local doctor 1

Public Health Nurse I I ?

GP Practice Nurse I I 3

Obstetrician/Gynaecologist [ZI4
Physiotherapist 15

Partner

Friend

Sister
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M othe r

O ther (please describe)

□ .0

C17c If no, is it because

I have though t about it bu t haven 't fe lt able to  ta lk about it

O ther (Please describe)

I d o n 't w an t to  discuss it

□3

C18 If you have experienced bowel problems in the past THREE MONTHS, how would you 
describe these problems now

A bout the  same LZI 1

If you are w o rried  o r concerned about soiling from  your back passage and wish to  get 
help, you can discuss it w ith  your docto r o r you can call the  Rotunda Hospital's 
physiotherapy departm ent.

Rotunda hospital number: 01 8730700 and ask to  be put th rough to  the  physiotherapy 

departm en t. W eb: h ttp ://w w w .ro tu n d a .ie /

Opening hours: 9.00am to  4.30pm  M onday -  Friday

Outside these hours, an answering service is available and you can leave a message and 

som eone w ill re turn  your call.

Better than before

It's no longer a problem
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The next few questions ask about perineal pain and pelvic floor problems you may have experienced in 
the past THREE MONTHS. The perineum is the area around the entrance to the vagina, including the 
labia and other external genital organs. Please answer these questions even if you had a caesarean 
section.

C19 How would you describe the worst pain or discomfort you feel CURRENTLY in the perineal area 
(around the entrance to your vagina) when you are;

The words used to describe pain are in increasing order o f intensity. Please ticl< ONE response on EACH 

line.

No pain Mild Discomforting Distressing Horrible Excruciatin

a. Lying in bed
□  . □  ^ □  = □  s □  e

b. Shifting positions in bed □  . □  3 □  s

c. Getting in and out of bed □  . □  a □  s

d. Feeding your baby □  . □  3 □  . □  s □  e

e. Sitting in a chair □  . □  ^ □  3 □  s □  e

f. Lifting your baby □  . □  . □  a □  3 □  .

g. Walking □  . □  3 □  s □  e

h. Bathing or showering 
yourself □  . □  . □  3 □  3 □  s

i. Doing physical exercise 
e.g. running, aerobics, 
climbing stairs

□  ^ □  3 □  = □  «

j. Carrying your baby 
for extended periods □  . □  ^ □  a □  3 □  e

k. Passing urine □  . □  3 □ . □  s

1. Passing a bowel 
movement □  . □  . □  3 □  s □  e

Please com ment if you wish
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C20 a. In the past four weeks have you used any tablets/m edication or other therapies for 
pain or tenderness in the perineal area (around the entrance to your vagina)?

Yes

No

b. If yes, which medication have you used (tick ALL that apply)

a Paracetemol (e.g. Panadol®)

b. Paracetamol and codeine (panadeine)

c. Ponstan®

d. Difene (Voltarol) (taken orally)

e. Difene (Voltarol) (suppository inserted 
into the back passage)

f. Nurofen/lsobrufen

g. Aspirin

h. Local anaesthetic gel

i. Herbal remedies 

j. Other (please describe)

Yes No Not sure

□  . □  ^ □  3

□  . □  ^ □  3

□  . □  . □  3

□  . □  . □  3

□  . □  . □  S

□  . □  . □  3

□  ■ □  ^ □  3

□  . □  . □  3

□  ‘ □  ^ □  3

□  ■

C21 a. In the past THREE MONTHS, have you discussed this perineal pain w ith anyone?

Ves □  .

No □
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b. If YES, who did you discuss it with? (Please tick ALL th a t apply.)

General p rac titione r /  local doc to r |__11
Public Health Nurse I I 2

GP practice nurse | I3

O bstetric ian/G ynaecologist O a

Physiotherapist D s

O ther health professional | |e

Partner ED?

Friend D g

Sister | [9

M o th e r | |io

O ther (Please describe) 0  n
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W hen you were pregnant and since you gave b irth , you may have been encouraged to  
do pelvic floor exercises. These exercises involve con tracting  your pelvic floo r, as you 
w ould  do if you in te rrup ted  the  flo w  o f urine m idstream . The pelvic floor is the  
muscular structure that supports your rectum, uterus and bladder.

C22 a. To w hat extent would you say your pelvic floor feels 'back to normal' as opposed
to too loose or slack?

Com pletely back to  norm al

A lm ost back to  norm al D2

M odera te ly  back to  normal

Som ewhat back to  norm al □ .

Not at all back to  normal

b. If your pelvic floor does not feel completely back to normal, please describe the  
ways in which it feels different?

C23 a. In the last month, have you been doing pelvic floor exercises?

Yes, regularly i

Yes, when I rem em ber 2

No [ ]  3

b. If YES, approximately how often do you do them?

N um ber o f tim es per dayNum ber o f days each week
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C24 a.

b.

C25 a.

In the past THREE MONTHS, has there been any period when you felt as if 
something was bulging or falling down in the vaginal area?

Yes, often □ ‘

Yes, sometimes □ 3

No, not at all □ 3

Are you CURRENTLY having trouble w ith a feeling of bulging or falling down in 
the vaginal area?

Yes, often □ .

Yes, sometimes □ .

No , not at all □ 3

To w hat extent would you say your vagina feels 'back to normal' or like it did 
before you got pregnant?

Completely back to normal □ 1

Almost back to normal □ 2

Moderate ly  back to normal □ 3

Somewhat back to normal □ 4

Not at all back to normal □ 5

If your vagina does not feel completely back to normal, please describe the way(s) 
in which it feels different?
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rhis question asks about abdominal pain (tum m y pain) you may have experienced in the past THREE 
MONTHS. Please answer this question w hether you had a caesarean section or a vaginal birth.

How would you describe the worst pain or discomfort you feel CURRENTLY in your lower abdomen
(below  your tum m y) when you are:

words used to describe pain are in increasing order o f  intensity. Please tick ONE response to  EACH line.

No pain Mild Discomforting Distressing Horrible Excruciating

Lying in bed □ □ 2 □ 3 □ 4 □ 3

Shifting positions in bed □ □ 2 □ 4

Getting in and out of bed □ □ 2 □ 3 □ 4 □ 3

Feeding your baby □ □ 2 □ 3 □ 4 □ 3 □  a

Sitting in a chair □ □ 2 □ 3 □ 4 □ s □ 3

Lifting your baby □ □ 2 □ 3 □ 4 □ 3 □ 3

Walking □ □ 2 □ 3 □ 4 □ 3 □ 3

Bathing or showering 
yourself □ □ 2 □ 3 □ 4 □ 3 □ 3

Doing physical exercise 
e.g. running, aerobics, 
climbing stairs □ □ 2 □ U

J □ 4

LO

□ □ .

Carrying your baby 
for extended periods □ □ 2 □ 3 □ 4 □ s □ e

Passing urine □ □ 2 □ 3 □ 4 □  3 □ s

Passing a bowel 
movement □ □ 2 □ 3 □ 4 □ 3 □ s

Please com m ent i f  you wish
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C27 a. In the past four weeks have you used any medication or other therapies for pain 
or tenderness in your tummy area?

Yes

No

b. If yes, which medication have you used (tick ALL that apply)?

a Paracetemol (e.g. Panadol®)

b. Paracetamol and codeine (panadeine)

c. Ponstan®

d. Difene (Voltarol) (taken orally)

e. Difene (Voltarol) (suppository inserted 
into the back passage)

f. Nurofen/lsobrufen

g. Aspirin

h. Local anaesthetic gel

i. Herbal remedies 

j. Other (please describe)

Yes No Not sure

□  . □  ^ □  3

□  . □  a □  3

□  . □  . □  3

□  . □  . □  3

□  . □  . □  a

□  . □  . □  3

□  > □  ^ □  3

□  . □  . □  3

□  ‘ □  ' □  3

□  . □  ^ □  3

C28 a. In the past THREE MONTHS, have you discussed this tummy pain with anyone?

ves □  a

No □
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b. If YES, w h o  did you discuss it w ith?  (Please tick ALL tha t  apply.)

General p rac titione r /  local docto r |__11
Public Health Nurse I I 2

GP practice nurse | I3

O bstetric ian/G ynaecologist ED4

Physiotherapist D s

O ther health professional | Is

Partner ED?

Friend D g

Sister [ ~ ] g

M o the r | | i o

O ther I 1 1 1

29 N O W , 6 m onths AFTER THE BIRTH of your baby, are  you satisfied w ith  your body image?

Always Som etim es Never

Please com m ent if you w is h ______________________________________________________
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C30 Please look at the tw o pictures below. Picture A is looking at the body from the front. Picture B is 

looking at the body from the back. In the past THREE MONTHS, have you experienced pain in any of the  

parts of the body named?

Yes 1̂  1 No I I 2

A. Please tick the boxes if  you have experienced pain in any o f the parts o f the body named in the past 
THREE MONTHS.

Picture A 
Front of Body

a. Head (fron t ot sides) □  ^

c. Sliouldei left □   ̂
Shoiildei r ig h tQ  2

d. Rib pain (bones in chest) □  ^

f  Lovvei at 111 
left
l ig h tQ  2

h. Hand left □   ̂
Hand right □  j

i. Fingers left 
Fingers right G j

k. Bone at fron t o f pelvis □  ^

n. Lower leg (left)
Lower leg (right) Q j

o. Ankle (left) □   ̂
Ankle (right) □  2

b. Neck □  i

e. l.tppei arm left □   ̂
Upper arm right Q  j

g. Wrist Left □   ̂
Wrist (right)

j. Hip left □  i  
Hip I ight □  2

Tliigh (left) □  i  
Tliigh (right) □  j

in. Knee (left) 
Knee (right) Q j

p. Foot(le ft) □  i 
Foot (right) □  ^

If you experienced pain in any other parts not named or shown here, please tick here

Please give details _____________________________________________________________
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Please tick the boxes if  you have experienced pain in any o f the bones named or shown in the 
past THREE MONTHS.

Picture B 

Back of Body

Picture B 
Back of body

a. Back o f head

b.Back o f neck □

c. Upper back 
(betw een your 
shoulder blades) □

d. M iddle back (know n  
as lum bar area) I I ,

e. Lower back 
(know n as 
sactal ai ea 
ot coccyx) □

g. Sacro iliac jo in t 

■ ̂  (bones at back of

pelvis) O i

M hi
f  Back of 
Ankle 
(left) D i

f  Back o f 
Ankle 
(right) □

If you experienced pain in any other parts not named or shown here, please tick here

Please give details ___________________________________________________

□

i/lost pain can be treated successfully. If you are worried or concerned about pain and wish to get 
'elp, you should discuss it w ith your doctor or another health professional.
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Section D: Sex after childbirth

The next fe w  questions are about your sexuality and sexual health since the birth. Again, if you 
feel uncomfortable answering any o f these questions or they are too personal, you do not 
have to  answer them. However, if you have experienced any o f the symptoms or issues asked 
about, it would help us to understand them and it might help other women to  know they are 
not alone in the ir experiences when the findings are published. Again, we would like to 
reassure you tha t all the information tha t you provide is strictly confidential and all the 
findings from this survey will be presented and published in a way that does not identify you 
or any individual woman.

D1 a. When did you first have sexual or intimate contact again after you had your baby: 
(Please include all forms o f sexual contact i.e. do not restrict your answer to 
vaginal intercourse.)

I have not had sexual or intim ate contact since the birth i  (Please go to  D2)

During the first 3 months | [ 2

3-4 months after the birth | | 3

4-5 months Q  4

5-6 months after the birth | [ 5

b. Did you feel that this was:

Too soon after the birth 1

Would have liked to  start sooner Q  2

About the right tim e after the birth 3

D2 a. If you have NOT had any sexual or intimate contact since the birth is this because?

You do not have a partner Q  1

Other reasons Q  2
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b. If you have a partner, but have not had any sexual or intimate contact since the birth,
please tell me why? (Please tick ALL that apply.)

Too tired /  exhausted

Relationship problems

Scared it w ill be painful □ a

Fear o f getting pregnant □ .

Baby waking up

Still experiencing pain from perineal wound □ e

Still experiencing pain from caesarean section □ ,

Don't feel interested

Other reason (please describe)

D3 a. Have you had vaginal intercourse since your baby was born?

Yes 0

Tried on one or more occasions, but it was too painful each tim e I tried Q

No n

I f  you have not had any sexual or intimate contact since the birth, please go to question 012.
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b. When did you first have vaginal intercourse again (or attempt vaginal intercourse 
again) after you had your baby?

Have not had vaginal in tercourse since th e  birth 0  i  (P lease go to  D12)

During th e  first 3 m on ths  2

3 -4  m onths  a f te r  th e  birth

4 -5  m onths

□
□

5 -6  m on ths  a fte r  th e  birth

c. Did you feel that this was:

Too soon a fte r  th e  birth  

W o u ld  have liked to  start sooner  

A b o u t th e  right t im e  a fte r  th e  birth

□
□

D4 How much pain or discomfort, if any, did you feel the first time you attempted to have 
vaginal intercourse after your baby was born?

No pain □
M ild □
Discom forting □
Distressing □
Horrib le □
Excruciating □

D5 a. Other than the first time you tried having vaginal intercourse after your baby's 
birth, have you experienced pain or discomfort during vaginal intercourse in the 
past THREE MONTHS?

Yes □  ,

No 0  2

H aven 't  tr ied  again 3
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b. If YES, how would you describe the worst pain or discomfort you have 
experienced?

Mild □
Discomforting □
Distressing □
Horrible □
Excruciating □

D6 a. Are you still experiencing pain or tenderness during vaginal intercourse?

Ves □  .

No D 2

b. If NO, how many weeks after you baby's birth was it when vaginal intercourse 
stopped being painful?

Number of weeks after the birth

D7 How often would you say intercourse is painful for you NOW?

Always painful Q  i

Painful most o f the tim e C  2

Occasionally painful 3

Rarely painful 4

575 3 MAMMI Survey THREE



How would you describe the pain or discomfort you are experiencing during 

vaginal intercourse NOW?

No pain □
Mild pain □
Discomforting □
Distressing □
Horrible □
Excruciating □

Looking at the following list, please tick the words that apply to the pain or 
discomfort you are experiencing during vaginal intercourse NOW.

Aching □
Throbbing □
Shooting □
Stabbing □
Gnawing □
Sharp □
Tender □
Burning □
Exhausting □
Tiring □
Penetrating □
Nagging □
Miserable □
Unbearable 14
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D9 a. Have you discussed the pain or discomfort you are experiencing w ith anyone?

Y e s  □  1

N o  D  2

b. If YES, who have you discussed this w ith (Please tick ALL that apply.)

G e n e r a l  p r a c t i t i o n e r  /  l o c a l  d o c t o r □ 1

P u b l i c  H e a l t h  N u r s e □ 2

G P  P r a c t i c e  N u r s e □ 3

O b s t e t r i c i a n / G y n a e c o l o g i s t □ 4

P h y s i o t h e r a p i s t □ 5

O t h e r  h e a l t h  p r o f e s s i o n a l □ 6

P a r t n e r □ 7

F r i e n d □ 8

S is t e r □ 9

M o t h e r □ 10

O t h e r  ( P le a s e  d e s c r i b e ) □ 11

DIO In the last month, how physically pleasurable have you found your sexual relationship?

E x t r e m e l y  p l e a s u r a b l e □
V e r y  p l e a s u r a b l e □
M o d e r a t e l y  p l e a s u r a b l e □
S o m e t i m e s  p l e a s u r a b l e ,  s o m e t i m e s  n o t □
N o t  a t  a l l  p l e a s u r a b l e □
N o t  s u r e □
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D l l  In the PAST four weeks, have you had:
Yes No Prefer not

to answer

a. Oral sex

b. Anal sex

Other sexual contact (i.e. forms o f contact 
with the genital area not leading to
intercourse but intended to achieve orgasm) j | i |__| 2 \__|

D12 How emotionally satisfying have you found your relationship with your partner in the 
past THREE MONTHS?

Extremely emotionally satisfying 0
Very emotionally satisfying

Moderately emotionally satisfying Q

Slightly emotionally satisfying

Not at all emotionally satisfying Q

Not sure

D13 In the past THREE MONTHS have you experienced any of the following:
(Please tick one response on each line.)

Yes No Prefer

a. Lack of vaginal lubrication □ . □ ^ □ =

b. Painful penetration □ . □ . □ 3

c. Pain during sexual intercourse □ . □ . □ 3

d. Pain on orgasm □ . □ . □ 3

e. Difficulty reaching orgasm □ - □ . □ 3

f. Unable to reach orgasm □ . □ . □ 3

g. Vaginal tightness □ . □ 3
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Yes N o Prefer 1

h. Vaginal looseness /  lack o f muscle tone □ . □ . □ s

i. Bleeding or physical irritation after sex □ . □ . □  3

j. Loss o f interest in sex compared w ith 
before your pregnancy □  3

k. More interest in sex compared with 
before your pregnancy □ . □ . □  3

1. Being pressured to  take part in 
unwanted sexual activity □ ■ □ . □ u>

m. Being forced to take part in 
unwanted sexual activity □ . □ . □ 3

n. Other (Please describe) □ . □ . □ 3

D14 a. Have you ever discussed any of the above with anyone?

Yes [ ]  1

No 2 (Please go to D15)

b. If YES, who have you discussed this with (Please tick ALL tha t apply.)

General p rac titione r/lo ca l doctor Q  i

Public Health Nurse Q  2

GP Practice Nurse ED 3

Obstetrician/Gynaecologist Q  4

Physiotherapist Q 5

Other health professional e

Partner Q  7
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Friend 8

Sister Q  9

M o the r Q  10

O ther (Please describe) 0  11

c. W hat issues did you discuss? (Please tick a ll th a t apply)

Lack o f vaginal lubrica tion □ -
Painful penetra tion

Pain on orgasm

D ifficu lty  reaching orgasm

Vaginal tightness

Vaginal looseness /  lack o f muscle tone

Bleeding or physical irr ita tio n  a fte r sex

Loss o f in te rest in sex com pared w ith

00

□

before your pregnancy

M ore  in te rest in sex com pared w ith □ 3before your pregnancy

Being pressured to  take part in

0

□

unw anted sexual activ ity

Being forced to  take part in

□  nunw anted sexual activ ity

O ther (Please describe)
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D15 Compared with before your pregnancy, would you say that sex is now

More frequent 

About the same 

Less frequent 

Not sure

D16 Overall, would you say that your sex life has changed in the past THREE MONTHS?

It has improved Q  i

It's about the same Q  2

Not as good 0 3

Not sure 4

D17 How often have the following issues affected

Very
often

your sex life in the past THREE MONTHS? 

Often Sometimes Rarely Never

a. Tiredness /  exhaustion □ . □ 3 □
b. Feeling, depressed, low or blue □ « □
c. Relationship problems □ . □ . □
d. Pain /  tenderness □ . □ 3 □ , □
e. Lack of tim e □ . □ 3 □
f. Baby waking up /  in terrupting you □ . □ 3 □ , □
g- Other (please describe) □ . □ 3 □ . □

□ s

□ <

581 3 MAMMI Survey THREE



018 Is there anything else you would like to tell me about in relation to your sexual and 
intimate relationships in the past THREE MONTHS?

If you are worried or concerned about pain when having sex and wish to  get help, you 
can discuss it w ith your doctor.

If you are worried or concerned about unwanted or forced sexual activity and wish to  get 
help, you can call the Sexual Assault Treatment Unit (SATU) based in the Rotunda 
hospital.

SATU telephone number: 018171736

SATU e-mail: SATUOROTUNDA.IE

Web: h ttp ://w w w .ro tunda .ie /

Opening hours: 9.00am to  4.30pm Mon -  Fri

Outside of these hours please contact the 
Rotunda Hospital at 01 8171700

Or you can call the national Dublin Rape Crisis Centre. The Dublin Rape Crisis Centre was 
established in 1979 and is a national organisation offering a wide range o f services to 
women and men who are affected by rape, sexual assault, sexual harassment or 
childhood sexual abuse.

The services include a national 24-hour helpline, one to  one counselling, court 
accompaniment, outreach services, training, awareness raising and lobbying.

Dublin Rape Crisis Centre telephone number: HELPLINE 1800 778888
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Section E: Your emotional health and well-being now

The next fe w  questions are about your emotional health and well-being now. Again, i f  you 
fee l uncomfortable answering any o f these questions or they are too personal, you do not 
have to answer them, but i f  you have experienced any o f the symptoms or issues asked 
about, it  would help us to understand them. Again, we would like to reassure you tha t all 
the inform ation tha t vou provide is strictly confidential and all the findings from this survev 
w ill be presented and published in a way tha t does not identify any individual woman.

Please look a t the following statements and for each one think about how you have been 
feeling IN THE LAST WEEK.

El a. During the last week I have been able to laugh and see the funny side of things

As much as 1 always could □
Not quite as much now □
Definitely not as much now □
Not at all □
b. During the last week 1 have looked forward with enjoyment to things

As much as 1 ever did □ .

Rather less than 1 used to □ .
Definitely less than 1 used to □ 3

Hardly at all □ .
c. During the last week 1 have blamed myself unnecessarily when things went wrong

Yes, most o f the tim e □ .
Yes, some o f the tim e □ .
Not very often □ 3

No, never □ ,
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d. During the last week I have felt worried and anxious for no very good reason

No, not at all Q  i

Hardly ever 0  2

Yes, sometimes IZ ] 3
Yes, very often Q  4

e. During the last week I have felt scared or panicky for no very good reason

Yes, quite a lot Q  1

Yes, sometimes D  2

No, not much ED 3
No, not at all ED 4

f. During the last week things have been getting on top of me

Yes, most of the time 1 haven't been able to cope at all Q  1

Yes, sometimes I haven't been coping as well as usual ED 2

No, most of the time I have copied quite well ED 3

No, I have been coping as well as ever ED 4

g. During the last week I have been so unhappy that I have had difficulty sleeping

Yes, most of the time ED 1
Yes, sometimes ED 2
Not very often ED 3
No, not at all ED 4
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h. During the last week I have felt sad or miserable

Yes, most of the time | | i

Yes, quite often 2

Not very often IZ ] 3
No, not at all Q  4

i. During the last week I have been so unhappy that I have been crying

Yes, most of the time | | 1

Yes, quite often Q  2

Only occasionally LZI3

No, never Q  4

j. During the last week the thought of harming myself has occurred to me

Yes, quite often Q  1

Sometimes 0  2

Hardly ever ED 3
Never ED ^

E2 Is there anyone you can talk to about how you are feeling? (Please tick ALL tha t apply.) 

Yes, but I am not sure they understand 0  1

Yes, and they are very supportive ED 2

No, there isn't anyone I can really talk to ED 3

I don't particularly want to talk about how I feel ED 4

There isn't anything I feel I need to talk about 5

Please comments i f  you w ish_______________________________________________________
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E3 Looking back over the time in the past THREE MONTHS, would you like to have had more 
emotional support (e.g. someone who regularly asked how you were, someone happy to 
listen to how you were feeling)?

Yes, def i ni tel y 0  i

Yes, probabl y Q  2

No, not  r e a l l y  3

Please comnnents if you w i s h __________________________________________________________

E4. Please read each statement and circle a number 0 ,1 , 2 or 3 which indicates how much 

the statement applied to you OVER THE PAST WEEK. There are no right or wrong 

answers. Do not spend too much time on any statement.

1 I found it hard to wi nd down

2 I was aware of  dryness of  my mouth

3 I couldn' t  seem to exper i ence any posi t ive
feel ing at all

4 I exper i enced breathing di ff icul ty (eg, 
excessi vel y rapid breathing,  
breathl essness in the absence of  physical  
exert ion)

5 I found it di ff icul t to work up the ini t iative to
do things

6 I tended to over-react  to si tuat ions

7 I exper i enced t rembl ing (e.g. in the hands)

8 I fel t that  I was using a lot of  nervous
energy

9 I was worr i ed about  si tuat ions in whi ch I
might  pani c and make a fool  of  mysel f

10 I fel t that  I had nothing to look forward to

11 I found mysel f  get t ing agi tated

12 I found it di ff icul t to relax

13 I fel t down-hear ted and blue

Not at all Some of A good Most o1 
the time part of the timi 

the time

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3
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14 I was intolerant of anything that kept me 
from getting on with what I was doing

15 I felt I was close to panic

16 I was unable to become enthusiastic about 
anything

17 I felt I wasn' t worth much as a person

18 I felt that I was rather touchy

19 I was aware of the action of my heart in the 
absence of physical exertion (e.g. sense of 
heart rate increase, heart missing a beat)

20 I felt scared without any good reason

21 I felt that life was meaningless

Not at all Some of A good Most of 
the time part of the time 

the time

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

0 1 2  3

If you are experiencing any problems w ith your emotional health and wellbeing 
and wish to  talk to  someone, you can telephone the mental health support team 
at the Rotunda hospital. The contact persons are Kathleen 0  Donohoe and 
Louise Rafferty, telephone: 01- 817 1700 bleep 472

Or you can call the Aware (Depression) Helpline on 1890 303 302

TEXT MESSAGING

Information on where to  go for help in a crisis is now available through your 
mobile phone. Text the word HeadsUp to  50424. The HeadsUp text service is run 
by RehabCare and sponsored by Meteor.

ONLINE Information and support

A number of support services are now using the internet to reach out to  people. 

For example, www.vourm entalhealth.ie
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Section F: About you and your household

The next few questions ask fo r personal details about your household and social 

factors. Sometimes social factors can affect women's health in pregnancy and this is 

why these questions have been included here.

All the inform ation tha t you provide is confidential and cannot be linked to you as an 

individual or your household and there is no possibility tha t any o f this inform ation will 

be passed on to any other agency or department, government or otherwise.

FI Are you currently: (Please tick ONE only.)

Married

Living w ith a partner (boyfriend/girlfriend)

Divorced or separated 

In a relationship - not living together 

Widowed 

Single

Other (please describe)

F2 Who else lives together with you in your household? (Please tick ALL that apply.)

Your child □ .

Your partner/husband □ '

Your mother

Your father

Your partner's mother □ s

Your partner's father

Partner's child/children from  previous relationship
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Your sister(s) and/or brother(s) 8

A friend/friends 0  9

Nanny/au pair Q  11

No one Q  1

Other (please describe) 0  1:

F3 How would you describe your CURRENT living accommodation?

House (w ith a mortgage) 1

House (with no mortgage) Q  2

Apartment (w ith a mortgage) 3

Apartment  (with no mortgage) 4

Rented house frenfedpr/Vote/yj s

Rented house (rented from  local authority) Q  e

Rented apartment (rented privately) 7

Rented apartment (rented from  local authority) 8

Caravan /  Mobile Home 9

Bed and breakfast accommodation 10

Hostel accommodation 11

No fixed accommodation (homeless) 12

Other, please give details 13

Please comment i f  you wish ____________________________
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F4 a. Since having your baby have you gone back to work or study?

Yes, gone back to paid work |___| i

Yes, returned to study 0  2

Am on paid maternity leave 0  3

Am on unpaid maternity leave 0  4

No, not in paid work or studying at the present time CZI 5 (Please go to F5)

b. How old was your baby when you returned to paid work or study?

Less than seven weeks old 1

Between seven weeks old and three months old Q  2

Between three and six months old 0  3

More than six months old 0  4

c. How many hours did you spend at work or studying last week?

Less than 10 hours |3 [] 1

Between 10 and 20 hours Q  2

More than 20 hours 0  3

F5 How would you describe your current employment status (please tick one response)

1 gave up my job when my baby was born □ .

Full time paid work

Part-time paid work

Casual paid-work

Looking for first job

Unemployed

Student or pupil
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Looking a fte r hom e/fam ily

Unable to  w ork due to  sickness /  d isab ility  0

Unpaid vo lun ta ry  w ork 

Others (Please describe)

10

11

F6 a. Are you hoping to have another baby?

Yes □  .

No 1 ^  2

Not sure 3

If YES, would you prefer to have?

A vaginal b irth □ .

A caesarean section

No particu la r preference
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Section G: you and your relationships

The next few  questions are about you and your relationships and ask about your experiences 

in adult intimate relationships (for example, husband, partner, girlfriend or boyfriend of 

longer than one month.)

Again, if you feel uncomfortable answering any of these questions or they are too personal, you 
do not have to answer them. However, if you have experienced any of the symptoms or issues 
asked about, it would help us to understand them and it might help other women to know they 
are not alone in their experiences when the findings are published. Again, we would like to 
reassure you that all the information that you provide is strictly confidential and all the findings 
from this survey will be presented and published in a way that does not identify you or any 
individual women.

G1 Are you currently in a relationship?

Yes 1 No 2

G2 Are you afraid of your current partner?

Yes 1 No 2

G3 Have you ever been afraid of any partner?

Yes No 2

Please comment if  you wish
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I would like to know if you have experienced any of the actions listed below and how often they 
happened during the last THREE months. Please answer, even if you are not with a partner at 
present. (Please indicate how often it happened OVER THE LAST 3-MONTH PERIOD, by ticking one box 
on each line)

! Partner...
Never Only

once
Several
times

Once a 
month

Once a 
week

Daily

Id me 1 wasn't good enough □  . □ 3 □  s □  s

ed to turn my family, friends and 
ildren against me □  3 □  s

ipped me □  b □ < □ = □  e

lid me 1 was ugly
□ =

ied to keep me from seeing or talking 
my family □ 3 □  s

irew me □  s □  s

amed me for causing their violent behaviour □ 3 □ = □ e

look me □  a □ 3 □  s □  s

jshed, grabbed or shoved me □ 3 □  s □  .

jcame upset if dinner/housework wasn't 
3ne when they thought it should be □ 3 □  s □  e

)ld me 1 was crazy □  . n . □ 3 □  s □  s

)ld me no-one would ever want me

t or tried to hit me with something □ 3 □  s □  s

d not want me to socialise with 
y female friends □ 3 □  s

eked me, bit me or hit me with a fist □ 3 □  s □  e

ied to convince my friends, family or 
lildren that 1 was crazy □  . □ 3 □  a

)ld me 1 was stupid □  . □ 3 □ =

2at me up
1
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Please comment if  you wish

6 5 Have you told anyone about the above experiences? (Please tick ALL that apply.) 

I have not had any of the above experiences 0 1

I have not told anyone 0  2

I have told my Public Health Nurse | |b

I have told my regular GP/family doctor 4

I told someone else (Please say who) 5

If you would like to tell us more about your experiences please use the space below.
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Women's Aid - worl<ing to end violence against women

If you need help, phone them on: 

National Freephone Helpline 

1800 341 900 - 10am to 10pm

http://www.womensaid.ie/ Everton House
47 Old Cabra Road 

Email: info@womensaid.ie Dublin 7
Te l:+353 1868 4721 
Fax:+353 1868 4722

If you or someone you know is experiencing domestic violence, 
Women's Aid can help:

. Women's Aid operate the National Freephone Helpline 1800 
341 900 (10am to 10pm, 7 days a week except Christmas Day)

. Women's Aid provide one to one support in six locations
throughout Dublin including Cabra, Coolock, Swords, Dublin City 
Centre, Amiens and Ballymun.

. Women's Aid provide a court accompaniment service in the 
Greater Dublin Area.

. Women's Aid refer women to local domestic violence support 
services and refuges.

All of Women's Aid services offer free, confidential support 
to women and their children who are experiencing domestic 
violence in the Republic of Ireland.
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H I Now that you have got to the end of this part of the survey I am interested in knowing 
how you found it? (Please tick ALL that apply.)

I managed to finish it but it took ages i

I was pleased to be asked about my experiences 2

It w a s  OK I I 3

It was interesting 4

I didn't understand some of the terms or language used 5

Other (please say what) e

H2 About the M A M M i Study website h ttp ://w w w .m am m i.ie

a. Have you had an opportunity to look at the M A M M I Study website?

Yes No I 2̂

b. Did you recommend the website to  others?

Yes No I ^ 2
c. If you have looked at the website, please comment on how you found it and/or what 

other information you would have liked to see on it.
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Comments
If you wish to  w rite  any fu rthe r comnnents please do so on this page. Thank you.
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Please help us to keep in touch.
If your address or other contact details have changed {or you are about to move), please fill in 

the details below:

Your NEW address: Your NEW phone number(s):

Thank you for taking the time to complete this survey.

We are very grateful fo r the tim e and trouble  you have taken to  participate in the study. All the 

inform ation you provide w ill help us to  fill in some o f the gaps in what is currently known about 

first-tim e mothers' health during pregnancy and after giving birth.

Please use the reply paid envelope to  send it back to us. If no envelope was enclosed w ith this 

survey or you have mislaid it, please call us on 087 1956441 and we w ill send you out another 

one.

The th ird  survey results w ill not be available until all o f the women taking part in the study have 

given birth. As soon as the results are available, we will let you know via the website and the 

study newsletter fo r participants.

Please call us if you have any questions about the study. We look forward to contacting you 

again when your baby is nine months old.

Best wishes.

The MAMMI study team The m a m m i  study

My sincerest thanks to  Dr Stephanie Brown, Murdock Children's Research Institute, Melbourne, 

Australia for granting me permission to  amend and use this survey in an Irish setting.
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Appendix 20: Additional questions on pelvic girdle pain (PGD)
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Additional questions on Pelvic Girdle Pain (PGD) inserted in surveys 4 and 5 

C30 Please look at the tw o pictures below. Picture A is looking at the body from the front. Picture B is 

looking at the body from the back. In the past THREE MONTHS, have you experienced pain in any of the 

parts of the body named?

Yes No □
A. Please tick the boxes if  you have experienced pain in any o f the parts o f the body named in the past 
THREE MONTHS.

Picture A 
Front of Body

a. Head (fron t or sides) Q  ^

c. Shoulder left Q   ̂
Shoulder r ig h tQ  2

d. Rib pain (boiies in chest) □  ^

f  Lower arm 
left
l ig h tQ  2

h. Hand left □   ̂
Hand right □  ^

i. Fingers left 
Fingers right ^ 2

k. Bone at fron t o f pelvis □  ^

If you have 

experienced pain 

in th is area in the 

past 3 months, 

please complete 

SECTION C31-C36 

as w e ll.

n. Lower leg (left)
Lower leg (right)

o. Ankle (left) □   ̂
Ankle (right) □  2

b. Neck □

e. Upper arm left □   ̂
Upper arm right Q] 2

g. Wrist Left □  i  
Wrist (right)

j. Hip left □  
Hip right □

I. Tliigh (left) □  i 
Tliigh (right) □  2

m. Knee (left)
Knee (right) ^ 2

p. Foot (left) □  i 
Foot (right) □  2

If you experienced pain in any other parts not named or shown here, please tick here

Please give details _________________________________________________________________

If you have 

experienced pain 

in any o f these 

areas in the past 

3 months, please 

complete 

SECTION C31-C36 

as well.
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Please tick the boxes if  you have experienced pain in any parts o f the body named  
or shown in the past THREE MONTHS.

B. Picture B

Back of Body

Picture B 
Back of body

a. Back o f head I I ,

b. Back o f neck I I,

I c. Upper back 
(betw een your 
shoulder blades)

d. M iddle back (know n* 
as lum bar area)

e. Lower back ^ 
(know n as 
sacral at ea 
ot coccyx) □  i

If you have 

experienced pain 

in any of these 

areas in the past 

3 months, please 

complete 

SECTION C31-C36 

as well.

g. Sacro iliac joint 
(bones at back of

pelvis) D i

f  Back o f 
Atikle 
(le ft) D i

f  Back o f
Atikle
(t- ig h t)D

F you experienced pain in any other parts not named or shown here, please tick here

Please give details ________________________________________________

□

Most pain can be treated successfully. If you are worried or concerned about pain and wish to  get 
help, you should discuss it w ith  your doctor or another health professional.
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The next few  questions ask about your BACK and/or PELVIC GIRDLE PAIN. (If you have not had 

low back or pelvic girdle pain in the past 3 months, go directly to section D on page 43.)

C31 How problematic is it for you because of your back and/or pelvic girdle pain to do the following:

a. Dress yourself

Not at all 

□ .

To a small 
extent

To some 
extent

To a large 
extent

□ .

b. Stand for less than 10 minutes
□ .

c.Stand for more than 60 minutes
□ . □ . □  .

d. Bend down
□ .

e. Sit for less than 10 minutes
□ . □ a

f. Sit for more than 60 minutes
□ . □ 3

g. Walk for less than 10 minutes

o

□

□ . □ =

h. Walk for more than 60 minutes
□  o

i. Climb stairs
□ .

j. Do housework
□ .

k. Carry light objects
□ . □ .

1. Carry heavy objects
□ . □ .

m. Get up/sit down
□ . □ .

n. Push a shopping cart

o

□

□ .

0 . Run
□  o □ .

p. Carry out sporting activities

q. Lie down
□ .

r. Roll over in bed
□ . □ .

s. Have a normal sex life
□ . □ . □ =

t. Push something w ith one foot
□ .
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32 How much back and/or pelvic girdle pain do you experience:

None Some Moderate Considerable
a. In the morning □”
b. In the evening □ "

33 To what extent because of your back and/or pelvic girdle pain:

a. Has your leg/have your legs 
given way?

Not at all

□”
To a small 

extent
To some 

extent
To a large 

extent

b. Do you do things more slowly?

c. Is your sleep interrupted? □ o

34  To what extent because of your back and/or pelvic girdle pain do you have difficulty lifting/ handling 
our baby?

Not at all To a small To some extent To a large
extent extent

□" □ “
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C35 a. In the past four weeks have you used any tablets/m edication or other therapies for 

pain or tenderness in the back and/or pelvic girdle area?

Yes 1 No I [ 2

b.lf YES, which medication have you used (tick ALL that apply)

Yes No Unsure
a. Paracetemol (e.g. Panadol®)

b. Paracetamol and codeine (panadeine)

c. Ponstan®

d. D ifene (Voltaro l) (taken ora lly) □ . □ s
e. D ifene (Voltaro l) (suppository inserted in to  back passage) i

f. N uro fen /lsob ru fen □'
g. Aspirin □ 3
h. Local anaesthetic gel

i. O ther (please describe)

C36 a. In the past THREE MONTHS, have you discussed this back/pelvic girdle pain w ith anyone?

Yes 1 ^  1 No I 12

a. If YES, who did you discuss it w ith? (Please tick ALL th a t apply.)

General p rac titione r /  local docto r □ . Partner

Public Health Nurse Friend □  s
GP practice nurse Sister

O bstetric ian/G ynaecologist M o th e r Q io
Physiotherapist □  s O ther (Please describe below)

O ther health professional
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Appendix 21: Analysis of pilot study -  selected variables
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Analysis of pilot study

There were minimal missing data. The only variable with a considerable amount of missing data 
was on height and weight. In many instances, either weight or height was completed. The survey 
offers options of giving height in feet and inches or cms. and weight in stones and pounds or kgs. 
BMI data are captured on the woman’s pregnancy and birth records and will be captured for those 
women consenting to have their records accessed.

Analysis showed that (i) women would complete all the questions in the survey (ii) that the 'prefer 
not to answer’ option on the sexual health question was largely unused and (iii) that the participants 
in the pilot study experienced considerable morbidity before and during early pregnancy.
An important point to note was that very few women in the younger age category completed the 
survey (it was impossible to know if these women were offered/not offered the survey) and the 
profile of participants, in terms of age and nationality, will be monitored on an ongoing basis. 
Participant profiles will be discussed with the midwives during the regular meetings.

Amendments
(i) M inor amendments were made to the style and presentation o f some o f the questions but not 
the substance o f the survey
(ii)The codebook and PASW  databases were modified following review and analysis o f the pilot 
data. Particular attention was given to recording ‘888' (not relevant) and ‘999 ’ (missing) data in the 
dataset and these issues were identified in the codebooks.
(iii) No amendments to the study protocol or process, other than the issues identified with being in 
the antenatal clinics and the process o f information giving, were identified.
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Analysis of selected variables from  the pilot study

Surveys issued n=33 Surveys returned Response rate
n=33 n=19 58%
Variable No. Percent (rounded)

Nationality
Irish 14 74%

EU 4 21%
Non-EU 1 5.3

BMI
Underweight 1 5%
Ideal 12 64%
Overweight 1 5%
Obese 1 5%
Missing 4 21%

Age
>24 1 5%
25-29 3 16%
30-34 10 53%
>35 5 26%
Exposure outcome Before pregnancy -  n (%) During pregnancy -  n (%)
Depression (occasional & often) 4 (21%) 3 (16%)
Anxiety (occasional & often) 2 (11%) 1 (5%)
SUI (any) 5 (26%) 3(16% )
UUI (any) 7 (37%) 2 (11%)
Soiling (any) 3 (16%) 2 (11%)
Leaking liquid stool (any) 3 (16%) 2 (11%)
Dyspareunia (any) 6 (32%) 5 (26%)
Pain in parts of the body (any) 12(64% ) 13(69% )
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Appendix 22: The MAMIVII study - Content validity panel of experts
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The MAMMI Study -  Content validity panel of experts

Expert Professional Area of expertise
1 Obstetrician Specialist interest in faecal incontinence and complicated postnatal 

care
2 Midwife Perinatal mental health 1 CVI rating tool returned

3 Psychiatrist Perinatal mental health

4 Midwife Senior midwife, labour ward

5 Advanced midwife 
practitioner

Urogynaecology and urinary incontinence

6 Researcher Cohort studies

7 Researcher Cohort studies

8 Researcher Researching a subject requiring disclosure of intimate information

9 Midwife researcher Perinatal reporting systems

10 Epidemiologist Perinatal epidemiologist

11 Midwife Senior midwife

12 Lecturer in Midwifery Midwifery education

13 Lecturer in Midwifery Midwifery education

14 Researcher/Midwife Researcher (RCTs) and practising midwife

15 Lecturer in Midwifery Midwifery education and practising midwife

16 Lecturer in Midwifery Midwifery education and self-employed community midwife (SECM)

17 Physiotherapist W omen’s health physiotherapist 1 CVI rating tool returned

18 Physiotherapist Women’s health physiotherapist

The numbers in this list do not relate to the numbers in the accompanying tables 1 and 2 showing the 
CVI scores so that the scores of individual experts cannot be identified.
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Appendix 23: Survey one - the antenatal survey 

instructions to content validity panel of experts
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Survey one - the antenatal survey 
Instructions to content validity panel of experts

The MAMMI (Maternal health And jUaternal Morbidity in Ireland) Study 
Content validity rating tool

The aim of the MAMMI Study is to identify the existence, extent, and prevalence of materna

morbidity in women having their first baby antenatally and at 3, 6, 9 and 12 months after the

birth. The MAMMI study consists of FIVE surveys and will be administered to 1600 consenting

primiparous women on five occasions:

(1) Antenatally (at the booking visit); (2) at 3 months postpartum (postal); (3) at 6 months 

postpartum (postal); (4) at 9 months postpartum (postal) and (5) at 12 months after birth (postal). 

CONTENT VALIDITY is concerned with adequacy of coverage of the content area being 

measured (Polit, Beck and Hungler2001, p. 309).

This is the CONTENT VALIDITY rating tool for SURVEY 1: THE ANTENATAL SURVEY (which 

will be issued to 1600 primiparous women with an information letter, the study information booklet 

and consent forms at their first booking visit). To be eligible to participate in the study, women 

must be (i) aged 18 years or over and (ii) able to read and understand English.

This document is designed to be read alongside SURVEY 1: Antenatal (yellow) of the MAMMI 

Study

I should be very grateful if you would:

• Review the instructions, responses and options for each item in the survey for clarity 

and write your concerns in the ‘comment’ column of this rating tool

• Determine the RELEVANCE of each item in this survey, that is, determine that the 

item and the response options are relevant to maternal health and maternal 

morbidity by rating it on a scale of 1-4 (as shown overleaf).
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Please indicate the relevance of each item by placing an X or V in the box in the appropriate 

column. The item numbers in this document correspond to the items in SURVEY 1 of the MAMMI 

study.

The last page of this document contains a section for you to write your comments on the 

completeness of the survey. Here, you can include comments on the overall style and 

presentation of the survey.

I realise that this is a lengthy process and am really grateful for your time and efforts.

Thank you for your interest and support.

Explanation of rating scale:

For this rating tool, RELEVANCE is determined using the relevance rating scale employed by 

Lynn (1986). This scores items on a scale of 1 to 4 as outlined below:

1. The item is NOT RELEVANT to the aim of this study Comments on scores 1-3 will help me decide 

on the inclusion, exclusion or revision of a 

particular item.

Please write your concerns about the clarity of 

the instructions, responses and options in this 

column.

2. The item NEEDS MAJOR REVISION to be relevant to 

the aim of this study

3. The item NEEDS MINOR REVISION to be relevant to 

the aim of this study

4. The item is RELEVANT to the aim of this study A score of 4 requires no comment
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Example of rating scale

Section Relevance rating Comment

Score 1.
The item IS 

NOT 
RELEVANT 
to the aim 

of this 
study

2
The item 

needs 
MAJOR 

REVISION to 
be

RELEVANT 
to the aim of 

this study

3.
The item 

needs MINOR 
REVISION to 

be
RELEVANT to 

the aim of 
this study

4.
The item IS 
RELEVANT 

to the aim of 
this study

Comment on scores 1-3 
please. Your comments will 
help me decide on the 
inclusion, exclusion or 
revision of a particular item. 
A score of 4 indicates that 
the item requires no revision. 
Please write your concerns 
about the clarity of the 
instructions, responses and 
options in this column.

A3 X This does not address the 
aim

B19 X The use of the word ‘bones’ 
in B19 is ambiguous: how 
will women know if it is 
bone or muscle pain?

C15 X C15a not clear.
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Appendix 24: Survey two - 3 months postpartum 

Instructions to content validity panel of experts
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Survey 2 - 3 months postpartum 

Instruction to content validity panel of experts 

The MAMMI (Maternal health And Maternal Morbidity in Ireland) Study 

Content validity rating tool

The aim of the MAMMI Study is to identify the existence, extent, and prevalence of matema 

morbidity in women having their first baby antenatally and at 3, 6, 9 and 12 months after the 

birth.

The MAMMI study consists of FIVE surveys and will be administered to 1600 consenting 

primiparous women on five occasions:

(1) Antenatally (at the booking visit); (2) at 3 months postpartum (postal); (3) at 6 months 

postpartum (postal); (4) at 9 months postpartum (postal) and (5) at 12 months after birth (postal). 

This is the CONTENT VALIDITY rating tool for SURVEY 2: THE THREE (3) MONTH 

POSTNATAL SURVEY which will be posted to 1600 primiparous women recruited at their first 

booking visit.

This document is designed to be read alongside the 3 months postnatal SURVEY (green) of 

the MAMMI Study

I should be very grateful if you would do as you did with survey 1, and:

• Review the instructions, responses and options for each item in the survey for clarity 

and write your concerns in the ‘comment’ section of this rating tool

• Determine the RELEVANCE of each item in this survey, that is, determine that the 

item and the response options are relevant to maternal health and maternal 

morbidity.
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Please indicate the relevance of each item by placing an X or V in the box in the appropriate 

column. The item numbers in this document correspond to the items in SURVEY 2 of the MAMMI 

study.

The last page of this document contains a section for you to write your comments on the 

completeness of the survey. Here, you can include comments on the overall style and 

presentation of the survey.

I realise that this is a lengthy process and am really grateful for your time and efforts.

Thank you for your interest and support.

Regards

Explanation o f rating scale:

For this rating tool, RELEVANCE is determined using the relevance rating scale employed by 

Lynn (1986). This scores items on a scale of 1 to 4 as outlined below:

1. The item is NOT RELEVANT to the aim of this study Comments on scores 1-3 will help me decide 

on the inclusion, exclusion or revision of a 

particular item.

Please write your concerns about the clarity of 

the instructions, responses and options in this 

column.

2. The item NEEDS MAJOR REVISION to be relevant to 

the aim of this study

3. The item NEEDS MINOR REVISION to be relevant to 

the aim of this study

4. The item is RELEVANT to the aim of this study A score of 4 requires no comment.
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Example of rating items

EXAMPLE

Section Relevance rating Comment

Score 1.
The item IS 

NOT 
RELEVANT 
to the aim 

of this 
study

2
The item 

needs 
MAJOR 

REVISION 
to be 

RELEVANT 
to the aim 

of this 
study

3.
The item 

needs 
MINOR 

REVISION 
to be 

RELEVANT 
to the aim 

of this 
study

4.
The item IS 
RELEVANT 
to the aim 

of this 
study

Comment on scores 1-3 
please. Your comments 
will help me decide on the 
inclusion, exclusion or 
revision of a particular 
item.
A score of 4 indicates that 
the item requires no 
revision.
Please write your 
concerns about the clarity 
of the instructions, 
responses and options in 
this column.

B7 X Women would not know 
this

D28 X Change 'bones’ to 'areas’
J X Fear of ex-partner should 

be included
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Appendix 25: Calculation of the CVI sco res  for survey one

618



CVI Panel of Experts’ Scores for the MAMMI Study
Survey 1- the antenatal survey (to be administered when women are In early pregnancy): 64 question (960 items)
Item o6 oO

CN CO in CD 00 <y>
o (N CO

T— CD

t n t r t •c t r t r t r t r r t : r t r C t r
0) (D 0) 0) 0) <D a> 0) 0) 0) 0) o o <D (D
Q. Q. Q. Q. Q. Q. Q. Q. Q. Q. CL Q. Q. Q. Q.
X X X X X X X X X X X X X X  ir> X

LU LU LU lU LU LU LU m m m UJ LU UJ UJ UJ ■»-

Range of 
experts in 
agreement

Range of item 
CVI

A2-E8 11-15 .73-1.0
Mean
l-CVI

.97

1.0
c
.9t; c 
O  (tJ Q. >
o ^  
n  <U

1.0 1.0 .91 1.0 10 1.0 97 94 10 95 10 .84 95 1.0 .97

S-CVI/Ave (935/960) 935 = number of items rated as relevant (at 3 or 4) and 960 = total number of items in survey 1 .97
S-CVI/UA (proportion of items achieving agreement from all 15 experts) .66
The mean l-CVI = .97; the mean proportion expert = .97 and the S-CVI/Ave = .97. The S-CVI/UA = .66 (range .84-1.00)
* Expert 13 rated 950/960 items. The remaining 10 items were not rated. For the purposes of these calculations, the missing ratings were calculated
as though the items had received a ‘not relevant or '1' or 'items required major revision '2' rating._____________________________________________
All 15 experts agreed on 66% of the items (=S-CVI/UA); 14/15 experts agreed on a further 28% of the items; 13 experts agreed on a further 5% of 
the items and 11 experts agreed on the remaining item (the item which received the rating of .73).____________________________________________
18 experts were invited to join the panel and 15 completed CVIs were returned from 17 experts. Four experts returned two completed CVIs between 
them (i.e. two obstetric physiotherapists completed and returned 1 CVI tool and a psychiatrist and mental health midwife completed and returned 1 
CVI tool). One expert did not complete the tool. _____________________________________________________________________

619



Summary of the CVI scores for survey one

CVI Expert Scores for the MAMMI Study survey 1- the antenatal survey (to be administered when women are in early pregnancy) 
Section A2-E8: 64 items
Item

O CNJ COt— CM CO Tj- in (D h- OD o> ■«— ■»—
■c tr tr tr tr tr tr tr tr tr tr tr tr tr
a> 0) 0) 0) Q> <u a) (D 0) 0) Q) (D 0) d>
Q. Q. Q. Q. Q. Cl Q. Q. Q. Q. Q. O.X X X X X X X X X X X
LU LU LU UJ LU LU LU LU LU LU LU LU LU LU

■ c0>

Range of 
experts in 
agreement

Range
of

item
CVI

A2-
E8

64 items 11-15 73-
1.00

Mean l-CVI .97

• e  t=  
o  fOQ. >  
O ^
rT P

1.00 1.00 1.00 .91 1.00 1.00 1.00 .97 .94 1.00 .95 1.00 .84* .95 1.00 .97

S-CVI/Ave (935/960) 935 = number of items rated as relevant (at 3 or 4) and 960 = total number of items in survey .97
S-CVI/UA (proportion of items achieving agreement from all 15 experts) (42/64) .66
14 out of the 15 experts agreed on 94% of the items. Further analysis shows that all 15 experts agreed on 66% of the items (42/64); 14/15 
experts agreed on a further 28% of the items (18/64); 13 experts agreed on a further 5% of the items (3/64) and 11 experts agreed on the 
remaining item (the item which received the rating of .73). Of these, 9 experts rated the item ‘4 ’ and the remaining 2 experts rated the item
as ‘3’.__________________________________________________________________________ __________________________________________
The mean item CVI = .97; the mean proportion expert = .97 and the scale CVI universal average ((S-CVI/Ave) = .97. The S-CVI/UA = .66 
(range .84-1.00)
* Expert 13 rated 54/64 items. The remaining 10 items were not rated. For the purposes of these calculations, the missing ratings were 
calculated as though the items had received a 'not relevant (1)’ or ‘items required major revision (2)’ score.
18 experts were invited to join the panel and 15 completed CVIs were returned. Four experts returned two completed CVIs between them 
(i.e. two obstetric physiotherapists completed and returned 1 CVI and a psychiatrist and mental health midwife completed and returned 1 
CVI). One expert did not complete the tool. _____________________________________________ _____
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Appendix 26: Calculation of the CVI sco res  for survey two
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Calculation of CVl scores for survey two

CVI Panel of Experts’ Scores for the MAMMI Study 
Survey 2 (3-postnatal survey): 108 questions (1605 items)

Item in

oO

* « « « O T - CNJ CO CD
CN CO in CD 00 CT) r —

t r ■c t : C c C r : c r t r t t r
a> 0) 0) 0) 0) <D 0) 0) <u 0) 0) 0) <D 0) (U
Q . Qu CL Q . Q . Q . Q . Q . Q . Q . Q. Q . Q . Q . Q.
X X X X X X X X X X X X X X X
LU LU LU LU LU LU LU LU LU LU LU LU LU LU LU

Range of 
experts in 
agreement

Range of 
Item CVI

B1-J1 1605 ITEMS 12-15 . 8 0 - 1 . 0

Mean I- 
CVI

.97

.98
c
.9 ^  t  c 
O TO 
Q . >  
O <U 

n  0)

.99 1.0 .98 1.0 1.0 .99 .92 .97 1.0 1.0 1.0 .93 .86 1.0 = 14.6/15 .97

S-CVI/Ave (1554/1605): 1554 items rated as relevant (at ‘3 ’ or '4') divided by total number of items which is 1605 .97

S-CVI/UA (Proportion o f items rated as relevant by all 15 experts) .71

All 15 experts agreed on 71% o f the items; 14/15 experts agreed on a further 21% o f the items; 13/15 experts agreed on a fu rther 5% o f the items 
and 12/15 experts agreed on the remaining 3% of the items._____________________
‘ These experts did not rate up to 8 items in the survey. A total of 17 items were not rated. For the purposes o f these com putations, the missing 
ratings were calculated as though the items had received a 'not relevant (1)’ or 'items required m ajor revision (2)’ score.__________________________
As with the CVI rating tool fo r survey 1 ,18 experts were invited to jo in  the panel and 15 completed CVIs were returned from 17 experts. Four experts 
returned two completed CVIs between them (i.e. two obstetric physiotherapists completed and returned 1 CVI tool and a psychiatrist and mental 
health m idwife completed and returned 1 CVI tool). One expert did not complete the tool._______________________________________________________
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Summary of CVI score for survey two

The MAMMI Study -  survey 2 (3 months postnatal survey) CVI Expert Scores Survey 2 
Section B -  108 items (107 items scored)

Question
Number

Ex
pe

rt 
1*

Ex
pe

rt 
2

Ex
pe

rt 
3

Ex
pe

rt 
4*

Ex
pe

rt 
5 CD

tr0)
Q .
X

LU Ex
pe

rt 
7*

Ex
pe

rt 
8*

Ex
pe

rt 
9

1

Ex
pe

rt 
10

Ex
pe

rt 
11 CN

tr
<D
Q .
X

LU Ex
pe

rt 
13

*

Ex
pe

rt 
14

Ex
pe

rt 
15

Range of 
experts in 
agreement

Range of 
Item CVI

B1-J1 107 items 12-15 .80-1.00
l-CVI/ave .97
Proportion .98 .99 1.00 .98 1 . 0 0 1 . 0 0 .99 .92 .97 1.00 1 . 0 0 1 . 0 0 .93 .86 1.00 = 14 62/15 = 97
relevant
S-CVI/Average (1554/1605) 1554 items rated as relevant at '3' or ‘4' divided by total number of items which is 1605 .97
S-CVI/UA (Proportion of items rated as relevant by all 15 experts (76/107)) .71
All 15 experts agreed on 71% of the items (78/107); 14/15 experts agreed on a further 21% of the items (22/107); 13/15 experts agreed on a further 5% 
of the items (6/106) and 12/15 experts agreed on the remaining 3% (3/107) items. 14/15 experts agreed on 92% of the items (98/107 items).
‘ These experts did not rate 1-8 items. A total of 17 items were not rated. For the purposes of these computations, the missing ratings were calculated as 
though the items had received a ‘not relevant (1)’ or 'items required major revision (2)' score.
18 experts were invited to join the panel and 15 completed CVIs were returned. Four experts returned two completed CVIs between them (i.e. two 
obstetric physiotherapists completed and returned 1 CVI and a psychiatrist and mental health midwife completed and returned 1 CVI). One expert did 
not complete the tool.
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Appendix 27: Scoping literature search
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Scoping literature search

Database

Date

searched

PubMed

09/10/09

Term Linked with Linked with Limits

(MeSH) (MeSH) (MeSH)

Years Articles Reviews Main words in review heading

Pregnancy {90 items): Item 1: The status during which female mammals carry their developing young in utero before birth Introduced 1963. Includes the terms labour (labor); pregnancy outcome; 

prenatal care; pregnant women; reproduction; gravidity; parturition m MeSH tree

Morbidity (3 items): Morbidity; epidemiology and epidemiology subheadings). Item I Morbidity: the proportion o f patients with a particular disease during a given year per given unit o f population 

Maternal morbidity and severe morbidity are not MeSH terms.

Pregnancy Morbidity Humans - 14018

2000-09 7674 965

1990-99 5861 888

1980-89 264 32

Pregnancy Morbidity Urinary

incontinence

Humans

1970-79

2000-09

1990-99

203

103

35

14

Toxoplasmosis; umbilical cord anomalies; placenta percreta; listeriosis; pathogenesis o f 

diabetes; H IV; eclampsia; health o f British Asians; alcohol consumption; maternal 

mortality and morbidity in Belgium; anaemia; health o f Indians in Canada; child health 

status; physical health effects o f social networks; pulmonary edema; smoking; caesarean; 

abortion; factors that impact on maternal role; maternal risk for general and regional 

anaesthesia

Life changes and illnesses studies, smoking and disease, medical aspects o f delinquency; 

sterilization; abortion; viral infections; morbidity and mortality in interruption; population 

pressures on families; feto-neonatal morbid-mortality

Pelvic floor dysfunction; postpartum health; obstetric fistula; childbirth injuries; pelvic 

floor dysfunction; stress incontinence; urinary incontinence.

Prevalence o f stress incontinence during pregnancy and following delivery; prevalence o f 

urinary incontinence during pregnancy and postpartum; antenatal prediction o f 

postpartum urinary and fecal incontinence

1980-89
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Database

Date

searched

PubMed

09/10/09

Term

(MeSH)

Linked with 

(MeSH)

Linked with 

(MeSH)

Limits

Scoping literature search
Years Articles Reviews Main words in review heading

Pregnancy (90 items): Item 1: The status during which female mammals carry their developing young in utero before birth. Introduced 1963 Includes the terms labour (labor), pregnancy outcome; 

prenatal care; pregnant women; reproduction; gravidity; parturition in MeSH tree

Morbidity (3 items): Morbidity; epidemiology and epidemiology subheadings).Item 1: Morbidity: the proportion o f patients with a particular disease during a given year per given unit o f population. 

Maternal morbidity and severe morbidity are not MeSH terms.

Pregnancy Morbidity Humans - 14018

2000-09 7674 965

1990-99 5861 888

1980-89 264 32

Pregnancy Morbidity Urinary

incontinence

Humans

1970-79

2000-09

1990-99

203

103

35

14

Toxoplasmosis; umbilical cord anomalies; placenta percreta; listeriosis; pathogenesis o f 

diabetes; H IV; eclampsia; health o f British Asians; alcohol consumption; maternal 

mortality and morbidity in Belgium; anaemia; health o f Indians in Canada; child health 

status; physical health effects o f social networks; pulmonary edema; smoking; caesarean; 

abortion; factors that impact on maternal role; maternal risk for general and regional 

anaesthesia.

Life changes and illnesses studies; smoking and disease; medical aspects o f delinquency; 

sterilization; abortion; viral infections, morbidity and mortality in interruption; population 

pressures on families; feto-neonatal morbid-mortality

Pelvic floor dysfunction; postpartum health; obstetric fistula; childbirth injuries; pelvic 

floor dysfunction; stress incontinence; urinary incontinence.

Prevalence o f stress incontinence during pregnancy and following delivery; prevalence o f 

urinary incontinence during pregnancy and postpartum; antenatal prediction o f 

postpartum urinary and fecal incontinence.

1980-89
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Appendix 28: First systematic search
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First systematic search

Bibliographic
databases

Search terms Special
features

Number of
articles
retrieved

Pubmed [electronic 
resource),
Publisher: National 
Center for 
Biotechnology 
Information, [mid 1960s- 
September 2012]

("Pregnancy"[Mesh] OR 
"Postpartum Period"[Mesh]) 
AND ("Urinary 
lncontinence"[Mesh] OR 
"Urinary Incontinence") 
AND ("Prevalence"[Mesh] 
OR prevalence)

No
limitations. 
MESH terms 
used.

185

CINAHL [electronic 
resource)
Publisher: EBSCO 
Publishing [1982- 
September 2012]

1, (pregnancy AND urinary 
incontinence AND 
prevalence)

2. 2. (postpartum AND 
urinary incontinence 
AND prevalence) 
combined after the 
search

No
limitations.
Database
searched
using 1 & 2
separately
and
combined 
after search

23

Maternity and Infant 
Care [electronic 
resource]
Publisher: MIDIRS/Ovid 
Technologies, 
[1985-September 2012]

62

PsyclNFO [electronic 
resource]
Publisher: EBSCO 
Publishing
[1872-September2012]

14

Sociological
abstracts[electronic
resource]
Publisher: Wilson Web, 
[2011 -September 2012]

10

Web of Science 
[electronic resource] 
Publisher: Thomson 
Scientific
[1945-September 2012]

241

The Cochrane database 
[electronic resource ] 
Publisher: John Wiley & 
sons
[1993- September 2012]

10

Proquest [electronic 
resource]
Publisher: composite of 
companies
[1938- September 2012]

67

Total 612
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Appendix 29:
List of quality domains and items

Source:

Deeks et al. (2003) Health Technology Assessment. Vol. 7: No. 27. Chapter 4, p 27, table 6
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List of quality domains and items
Deeks et al. (2003) Health Technology Assessment. Vol. 7: No. 27. Chapter 4, p 27, table 6

KcflftA rBcArKfegr ̂ .ss«3nerTt 30C3: y o i .  7: N& 27

1ML£ i  LEI -If fkxTOn sid ttais

(YcnBon t f  irfbnmtiofi
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Appendix 30: Newcastle Ottawa Scale (NOS) for cohort studies
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Newcastle Ottawa Scale (NOS) cohort studies - coding manual 

CODING M A M  AL FOR COHORT ST l DIES

S E L E C T IO N

1) R epresentativeness of the Exposed C ohort

Item is assessing the lepieseutativeiiess of exposed mdi\ idiials m tlie conuinuut\’. not 
the repieseutativeness o f  the sample of women liom some general population. For 
example, subjects deiived liom  groups likely to contam middle class, lietter educated, 
health oiiented women are likely to be representative o f postmenopausal esti ogen 
users while they are not representative o f  all women (e.g. memliei s o f  a health 
mauitenance organisation (HMO) will l-)e a representative sample o f estiogeii users. 
Wliile the HMO may have an luider-representation o f etlmic gioups. the iX)or. and 
poorly educated, these exchided gioups are not the predonmiant users users of 
estrogen).

Allocation o f stars as per ratuig sheet

2) Selection of the N on-Exposed C ohort 

Allocation o f stai ,̂ as per rating sheet

3) A scertainm ent of Exposure 

.\llocation of stars as per ratuig sheet

4) D em onstration  T h a t O utcom e of In terest W as Not P resen t at S tart of Study

hi the case o f moitality’ studies, outcome o f interest is still the presence of a disease 
uicident. rather than death. Tliat is to say that a statement o f no lustoiy o f disease or 
uicideiit eanis a star.

COM PARABILITY

1) C om parab ility  of C ohorts  on the Basis of the Design o r  Analysis

A inaxinuun o f 2 stars can l>e allotted ui tlus categoiy
Either exposed and non-exposed mdividuals must be matched ui the design and or 
confounders mast be adjusted for ui the analysis. Statements o f no differences 
bet\veen poups or tliat differences were not statistically sigiuficaiit are not sufficient 
for estabhslmig comparability. Note: If the relative lisk for tlie exposme of interest is 
adjusted for the confoiuiders listed, then the gioups will be considered to be 
comparable on each vaiiable used in the adjustment.
Tliere may lie multiple ratuigs for tliis item for different categories of exposme (e.g. 
ever vs. never, cmrent vs. pre\ious or ne\'er)
.\g e  = ☆ . Other controlled fac to r = ☆
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OUTCOME

1) Assessment of Ontcome

For some outcomes (e.g. fiaciured hip), reference to tbe medical record is sufficient to 
satisfy- tbe requmaiiait for canfirmalian of the fiactine This would not be adeqiiate 
for \’atebial fiacture outcomes where reference to s-ra\’s would be required.
a) Indepaident or blmd assessment stated m tbe paper, or comfinuatioii of the 

outcome b\' reference to secure records (x-ra}'s. medical records, etc.) tif
b) Record linkage (e.g. idaitified through ICD codes on database records)
c) Self-repent (i.e no refaence to ongmal medical records or x-ra^3 to ccmfiim the 

outcome)
d) Nodescnptioa

2) \^’as Foliow-l'p Long Enough for Outcomes to Occur

An acceptable length of tune should be deaded before qualm- assessment begins (e g 
5 yis. for exposure to Iseast miplants)

3) Adequacj' of FoDow Up of C ohorts

This !tem assesses the iblloiv^i^) of the exposed and non-esposed cohorts to ensure 
that los-ses are not related to either the exposure or tiie outcome

Allocation of stan as per ratmg sheet
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Newcastle Ottawa Scale - cohort studies

NXW C ASTLE OTTAW A Q l A i m  .ASSESSMENT SC ALE 
C OHORT STIDIES

Note A study can be awarded a maximum of one star for each numbered item within the Selection and 
Outcome categories A maxmium of two stars can be given for Comparability

Selectiou

1) Representatn eness o f the exposed cohort
a) truly representative o f the a\ erage_________
b) somew hat representative o f the average____
c) selected group o f  users eg nurses, \  ohinteers
d) no descnption o f the derivation of the cohort

2) Selection o f  the non exposed cohort
a) draw'n from the same commumrs' as the exposed cohort *
b) drawn from a different source
c) no description o f  the derivation o f the non e3qx>sed cohort

3) Ascertainment o f  exposure
a) secure record (eg surgical records) *
b) structured mterv iew ♦
c) wTitten self report
d) no descripuon

4) Demonstration that outcome of mterest was not present at start of study
a) yes *
b) no

C ompni*abUir\

1) CompanibtUtN'  ̂o f  cohorts on the basis o f the design or analysis
a) study ccmtrols fo r_______________(select the most important factor) *
b) stud>’ controls for any additional factor *  (This cntena could be modified to mdicate specific 
control for a second important facto r)

O utcom e

1) Assessment of outcome
a) m depen dent blmd assessment ♦
b) record linkage *
c) self report
d) no descnption

2) Was follow-up long enough for outcomes to occur
a) yes (select an adequate follow period for outcome of mterest) *
b) no

3) Adequacy of follow up of cohorts
a) con^lete follow' up - all subjects accounted for ♦
b) subjects lost to follow up unlikely to mtroduce bias - small number lost -  (select an

adequate ®«) follow up. or descnption provided of those lost) *
c) follow up rate < ____ ® o (select an adequate ® q) and no descnption o f those lost
d) no statement

(descnbe) m the commumty *  
 m die commimitv' ♦
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Appendix 31: IVIodifications to Newcastle Ottawa Scale 
for use  in SR of Ul prevalence

635



Modifications to Newcastle Ottawa Scale (NOS) for systematic review of prevalence of Ul

.   ̂ Newcastle Ottawa Scale (NOS) for 
Category cohort studies

Maximum stars 
awarded

NOS for SR on 
prevalence of Ul

Justification for amendment and amendments written in 
manual for SR on prevalence of Ul

Selection 4 *
Item 1 Representativeness of tlie exposed coliort

1 * Included

Item 1 Representativeness of the exposed cohort

a. Truly representative *
a. Population of women pregnant with first baby to up to 1 years 
postpartum following birth of first baby

b. Somewhat representative *
b. Population of primiparous and multiparous women pregnant or 
up to 1 year postpartum following birth of baby

c. Selected group of users c. Selected group of users
d. No clear description d. No clear description
Item 2 Selection of the non exposed cohort 1 * Excluded Item 2 Selection of the non-exposed cohort

1 * Excluded
Participants may/may not have Ul pre-pregnancy. One objective 
of the SR is to determine Ul prevalence based on participants' pre
pregnancy continence status where reported

Item 3 Ascertainment of exposure 1 * Included Item 3 Ascertainment of exposure
a. Secure record *

1 * Included

a. Maternity record

b. Structured interview/questionnaire* b. Structured interview/questionnaire*

c. Written self-report
c. Where data on Ul is collected by participant unstructured 
narrative description

d. No description d. No description
Item 4 Demonstration that outcome of interest was not present 
at start of the study

1 * Excluded

Item 4 Demonstration that outcome of interest was not present at 
start of the study
Participants may/may not have Ul pre-pregnancy. One objective 
of the SR is to determine Ul prevalence based on participants’ pre
pregnancy continence status where reported
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Modifications to Newcastle Ottawa Scale (NOS)

.   ̂ Newcastle Ottawa Scale (NOS) for 
Category  ̂ ^  ^cohort studies

Maximum stars 
awarded

NOS for SR on 
prevalence of UI

Justification for amendment and amendments written in 
manual for SR on prevalence of UI

Outcome 3 *
Item 1 Assessment of outcome

1 * Included

Item 1 Assessment of outcome

a. Independent blind assessment *
a. Where assessor has no knowledge of women’s demographics, 
pregnancy, labour or birth details

b. Record linkage/questionnaire *
b. Maternity/hospital and/or structured interview/questionnaire 
records

c. Descriptive self-report
c. Where assessment of UI is based on a participant's descriptive 
or narrative record

d. No description d. No description
Item 2 Was the follow-up long enough for outcomes to occur Item 2 Was the follow-up long enough for outcomes to occur

a. Yes * 1 * Included
a. Any time antenatally and > 72 hours post birth up to 1 year 
postpartum

b. No b. No
Item 3 Adequacy of follow up of cohorts Item 3 Adequacy of follow up of cohorts

a. Complete follow-up *

1 * Included

a. Including all participants/respondents in studies collecting data 
at one time-point only (e.g. from maternity records)

b. Subjects lost to follow-up *
b. Small number lost to follow-up (< 20%) or clear description 
provided of those lost to follow-up

c. Subjects lost to follow-up c. Lost to follow-up rate > 20% and no description of those lost
d. No statement d. No statement

e. Not applicable *
e. For once-off questionnaire w/here follow-up data is not to be 
gathered/relevant

Maximum number of stars that can be awarded 9 * 6 * Maximum number of stars that can be awarded
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Appendix 32: Data extraction form
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Data extraction form

Prevalence of Ul in primiparous women in pregnancy and up to 12 months postpartum
Data extraction form

Author, Aim Country & Study Total Method of Timing of Definition Pregnancy Reported Reported Reported Reported Reported Reported Reported Reported
year &title year(s) of Design number of Data Data of Ul prevalence, Ul Ul Ul Ul Ul Ul Ul Ul

study primiparous Collection Collection trimester Prevalence Prevalence Prevalence Prevalence Prevalence Prevalence Prevalence Prevalence
women (AN or PP) unknown in 1st in 2nd in 3rd up to 1 at> Imth at > 3mths at > 6mths at 12 mths

Trimester Trimester Trimester month PP but< 3 
mths PP

but< 6 
month

but < 12 
mths PP

PP

study 1

Study 2

Study 3

Study 60
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Appendix 33: Quality assessment of included studies
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Modified 
Newcastle Ottawa 

Scale (N O S )-  
Quallty 

Assessment of 
studies to be 

considered for 
inclusion in SR on 
prevalence of Ul 

antenatally and up 
to 1 year 

postpartum

Quality Assessment Tool -  Modified Newcastle Ottawa Scale (NOS)
1 2 3 4 5 6 7 8 9

Representativeness 
of the exposed 

cohort

Do the 
authors 

provide a 
definition of 

Ul?

Ascertainment 
of exposure

Assessment 
of outcome

Was the 
follow-up 

long enough 
for outcome 

to occur?

Adequacy of 
follow-up

If necessary 
and/or 

appropriate 
provide 
details 

explaining 
decision on 
adequacy of 

follow-up

How many 
stars (*) 

does this 
paper 

receive?

Based on 
the overall 
quality, do 

you wish to 
include this 

paper?

Truly representative 
*

Y e s* Secure record * Independent 

blind 

assessment *

Yes * Complete 

follow-up *
= Yes, 

include

Somewhat 

representative *
No Record linkage/ 

questionnaire *
Record

linkage/

questionnaire

No Subjects lost 

to follow-up 

<20% *

No = 
Exclude

Selected group of 

users

Descriptive 

written self- 

report

Descriptive

self-report

Subjects lost 

to follow-up 

>20%

An overall 

rating of 3 or 

less implies 

weak quality 

and should 

be excluded ‘

No clear description No description No

description

No statement

Independent

blind

assessment

Not

applicable*
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1 2 3 4 5 6 7 8 9

Reference Representativeness Do the Ascertainment Assessment Was the Adequacy of If necessary How many Based on
of the exposed 

cohort
authors 

provide a 
definition of 

Ul?

of exposure of outcome follow-up 
long enough 
for outcome 

to occur?

follow-up and/or 
appropriate 

provide 
details 

explaining 
decision on 
adequacy of 

follow-up

stars (*) 
does this 

paper 
receive?

the overall 
quality, do 
you wish to 
include this 

paper?

Adaji et at. 2010 ★ No ★ ★ ★ ★ 5

Al-Mehaisen et al. 2009 ★ ★ ★ ★ ★ ★ 6

Arrue et al. 2011 ★ ★ ★ ★ ★ ★ 6

Arrue et al. 2010 ★ ★ ★ ★ ★ ★ 6 ✓

Arya et al. 2001 ★ ★ ★ ★ ★ ★ 6 ✓

Birch and Doyle 2011 ★ No ★ ★ ★ >20% lost 4

Bo et al. 2012 ★ ★ ★ ★ ★ ★ 6

Borello-France et al. 2006 ★ No ★ ★ ★ ★ 5

Boyles et al. 2009 ★ No ★ ★ ★ >20% lost 4

Brown and Lumley 1998 ★ No ★ ★ ★ ★ 5 ✓
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1 2 3 4 5 6 7 8 9

Representativeness Do the Ascertainment Assessment Was the Adequacy of If necessary How many Based on
of the exposed 

cohort
authors 

provide a 
definition of 

Uf?

of exposure of outcome follow-up 
long enough 
for outcome 

to occur?

follow-up and/or 
appropriate 

provide 
details 

explaining 
decision on 
adequacy of 

follow-up

stars (*) 
does this 

paper 
receive?

the overall 
quality, do 
you wish to 
include this 

paper?

Brown et al. 2010 ★ ★ ★ ★ ★ ★ 6

Brown et al. 2011 ★ ★ ★ ★ ★ ★ 6

Chaliha et al. 1999 ★ ★ ★ ★ ★ ★ 6

Chan et al. 2012 ★ ★ ★ ★ ★ ★ 6

Diez-ltza et al. 2009 ★ ★ ★ ★ ★ ★ 6

Dimpfl et al. 1992 ★ No ★ ★ ★ ★ 5 ✓
Eftekhar et al. 2006 ★ ★ ★ ★ ★ >20% lost 5 ✓
Ekstom et al. 2008 ★ ★ ★ ★ ★ ★ 6

Eliasson et al. 2005 ★ ★ ★ ★ ★ ★ 6

Espuna-Pons eta l. 2012 ★ No ★ ★ ★ ★ 5 y
Ewings et al. 2005 ★ ★ ★ ★ ★ >20% lost 5

Farrell eta l. 2001 ★ ★ ★ ★ ★ ★ 6 ✓
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1 2 3 4 5 6 7 8 9

Representativeness 
of the exposed 

cohort

Do the 
authors 

provide a 
definition of 

Ul?

Ascertainment 
of exposure

Assessment 
of outcome

Was the 
follow-up 

long enough 
for outcome 

to occur?

Adequacy of 
follow-up

If necessary 
and/or 

appropriate 
provide 
details 

explaining 
decision on 
adequacy of 

follow-up

How many 
stars (*) 

does this 
paper 

receive?

Based on 
the overall 
quality, do 

you wish to 
include this 

paper?

Fenner et al. 2003 ★ ★ ★ ★ ★ >20% lost 5

Gartland et al. 2012 ★ ★ ★ ★ ★ ★ 6

Glazener et al. 2006 ★ ★ ★ ★ ★ >20% lost 5

Groutz et al. 1999 ★ ★ ★ ★ ★ ★ 6 y

Groutz et al. 2004 ★ ★ No
description

No
description

★ ★ 4

Handa et al. 2007 ★ No ★ ★ ★ ★ 5

Hansen et al. 2012 ★ ★ ★ ★ ★ ★ 6

Hantoushzadeh eta l. 

2011
★ ★ ★ ★ ★ ★ 6 ✓

Hatem et al. 2005 ★ ★ ★ ★ ★ >20% lost 5 7
Hatem et al. 2007 ★ ★ ★ ★ ★ >20% lost 5

Hojberg et al. 1999 ★ ★ ★ ★ ★ ★ 6

Huebner et al. 2010 ★ ★ ★ ★ ★ >20% lost 5 7
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1 2 3 4 5 6 7 8 9

Representativeness Do the Ascertainment Assessment Was the Adequacy of If necessary How many Based on
of the exposed 

cohort
authors 

provide a 
definition of 

Ul?

of exposure of outcome follow-up 
long enough 
for outcome 

to occur?

follow-up and/or 
appropriate 

provide 
details 

explaining 
decision on 
adequacy of 

follow-up

stars (*) 
does this 

paper 
receive?

the overall 
quality, do 
you wish to 
include this 

paper?

Hvidman et al. 2002 ★ No ★ ★ ★ >20% lost 4

Kocaoz et al. 2010 ★ No ★ ★ ★ ★ 5 y
Kristiansson et al. 2001 ★ No ★ ★ ★ ★ 5

Liang et al. 2007a ★ ★ ★ ★ ★ ★ 6

Liang et al. 2007b ★ ★ ★ ★ ★ >20% lost 5 ✓
Liang et al. 2012 ★ ★ ★ ★ ★ ★ 6

Marshall et al. 1996 ★ ★ ★ ★ ★ >20% lost 5

Marshall et al. 1998 ★ No ★ ★ ★ ★ 5

Martins et al. 2010 ★ ★ ★ ★ ★ ★ 6

Mason et al. 1999 ★ ★ ★ ★ ★ >20% lost 5

Mayne et al. 1995 ★ No ★ ★ ★ ★ 5

Meyer et al. 1998 ★ ★ ★ ★ ★ ★ 6 y
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1 2 3 4 5 6 7 8 9

Representativeness Do the Ascertainment Assessment Was the Adequacy of If necessary How many Based on
of the exposed 

cohort
authors 

provide a 
definition of 

Ui?

of exposure of outcome follow-up 
long enough 
for outcome 

to occur?

follow-up and/or 
appropriate 

provide 
details 

explaining 
decision on 
adequacy of 

follow-up

stars (*) 
does this 

paper 
receive?

the overall 
quality, do 

you wish to 
include this 

paper?

Meyer et al. 2000 ★ No ★ ★ ★ ★ 5

Morkved and Bo 1999 ★ ★ ★ ★ ★ ★ 6

Peschers et al .2003 ★ No ★ ★ ★ ★ 5

Pregazzi et al. 2002 ★ ★ ★ ★ ★ ★ 6 ✓

Raza-Khan et al. 2006 ★ ★ ★ ★ ★ >20% lost 5 ✓

Scarpa et al. 2006 ★ ★ ★ ★ ★ ★ 6

Scheer et al. 2008 Selected group No ★ ★ ★ ★ 4 ✓

Schytt et al. 2004 ★ ★ ★ ★ ★ ★ 6 ✓

Schytt et al. 2005 ★ No ★ ★ ★ >20% lost 4 y
Sharma et al. 2009 ★ ★ ★ ★ ★ ★ 6 ✓

Shek eta l. 2010 ★ No No
description

No
description

★ >20% lost 2 Exclude

Solans-Domenech et al. 

2010
★ ★ ★ ★ ★ ★ 6
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1 2 3 4 5 6 7 8 9

Representativeness Do the Ascertainment Assessment Was the Adequacy of If necessary How many Based on
of the exposed 

cohort
authors 

provide a 
definition of 

Ul?

of exposure of outcome follow-up 
long enough 
for outcome 

to occur?

follow-up and/or 
appropriate 

provide details 
explaining 

decision on 
adequacy of 

follow-up

stars (*) 
does this 

paper 
receive?

the overall 
quality, do 

you wish to 
include this 

paper?

Sottner et at. 2006 ★ No ★ ★ ★ >20% lost 4

Sun et al. 2005 ★ ★ ★ ★ ★ ★ 6

Thomason et al. 2007 ★ ★ ★ ★ ★ >20% lost 5 ' Z
Tincello et al. 2002 ★ No No

description

No

description
★ >20% lost 2 Exclude

Torrisi et al. 2007 ★ No ★ ★ ★ ★ 5 7
Torrisi et al. 2012 ★ No ★ ★ ★ ★ 5

y

Umlauf and Mathis 1995 ★ ★ ★ ★ ★ ★ 6

Valeton and Amaral 2011 ★ ★ ★ ★ ★ >20% lost 5

■ ■Van Brummen et al 

2006a

★ ★ ★ ★ ★ >20% lost Ti=Bothersome... 5

Van Brummen et al. 

2006b
★ ★ ★ ★ ★ ★

Ti=How do the... 6

Van de Pol et al. 2007 ★ ★ ★ ★ ★ >20% lost 5
✓
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1 2 3 4 5 6 7 8 9

Representativeness 
of the exposed 

cohort

Do the 
authors 

provide a 
definition of 

UI7

Ascertainment 
of exposure

Assessment 
of outcome

Was the 
follow-up 

long enough 
for outcome 

to occur?

Adequacy of 
follow-up

If necessary 
and/or 

appropriate 
provide details 

explaining 
decision on 
adequacy of 

follow-up

How many 
stars (*) 

does this 
paper 

receive?

Based on 
the overall 
quality, do 

you wish to 
include this 

paper?

Viktrup and Lose 1992 ★ ★ ★ ★ ★ ★ 6 ✓
Wesnes et al 2009 ★ ★ ★ ★ ★ No

statement
5 V

Wesnes et al. 2010 ★ ★ ★ ★ ★ ★ 6 ✓
Wijma et al. 2003 ★ ★ ★ ★ ★ ★ 6 V
Wilson et al. 1996 ★ ★ ★ ★ ★ ★ 6 ✓

Wooihouse et al. 2013 ★ ★ ★ ★ ★ ★ 6

Yang et al. 2010 ★ ★ ★ ★ ★ ★ 6

Zhu eta l. 2008 ★ No ★ ★ ★ ★ 5

Zhu et al. 2012 ★ ★ ★ ★ ★ ★ 6
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Appendix 34: Characteristics of included studies
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Guide to characteristics of included studies

Explanation:
P= prospective R=retrospective C = cohort 0  == observational study. CCS =case controlled study. 1= interview. Q=questionnaire.
IQ = interview usir>g questionnaire CATI = com puter assisted telephone interview Pad test = pad test used to detenmir»e Ul
S = survey. Tel. 1 = telephone interview MR = medical records CE = clinical examination. UUS = ultrasound.
X = no Inc = included. Exc = excluded. 1 1

1 1
Studies usina ICS 2002 or a similar definition and retKHTting prevalence on a single cohort at multiple fixed time point.
Pre-pregnancy Ul 
excluded

Pre-pregnancy 
Ifl included

OECD countrv
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Characteristics of included studies

Reference
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w
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en

D
at

a
re

po
rt

ed
(U

I.S
U

I,
U

U
I)

Data 
extracted 

for sub 
group 

analysis

Comment

1 Adaji et al. 
2010

Nigeria No 2008 P Similar X Inc 1, Q 46 Ul No Unable to 
extract data 
on sub-groups

2 Al-Mehaisen et 
al. 2009

Israel No Not
stated

P Similar X Inc S 33 SUI, UUI No Unable to 
extract data 
on sub-groups

4 Arrue et al. 
2010

Spain Yes 2007 0 ICS
2002

X Exc l,Q 396 SUI Yes Data included 
in analysis

5 Arya et al. 2001 USA Yes 1999 P Similar Urine loss on 
at least 2 

occasions.
No time 

period stated

Exc (Ul in 
pregnancy 
also exc.)

Tel. 1 315 Table II - 
Incidence 

of SUI & Ul 
cited for 

same data

Yes Data included 
in analysis

6 Birch and 
Doyle 2011

UK Yes Not
stated

P Similar X Inc S 466 SUI, UUI No Unable to 
extract data 
on sub-groups

8 Borello-France 
et al. 2006

USA Yes 2002-
04

c Similar X Inc Q 921 Ul. SUI, 
UUI

Yes Data included 
in analysis

9 Boyles et al. 
2009

USA Yes 2002-
03

s Similar X Exc Q 5599 Ul Yes Data included 
in analysis

11 Brown et al. 
2010

Austral Yes 2003-
OS

p ICS
2002

Leakage of 
urine at least 

once a 
month

Inc Q.
MR,
CATI

1507 Ul, SUI, 
UUI, MUI

Yes Data included 
in analysis

12 Brown et al. 
2011

Austral Yes 2003-
05

p ICS
2002

Leakage of 
urine at least 

once a 
month 

regardless of 
volume

Inc Q,
MR.
CATI

1507 Ul Yes Data included 
in analysis
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w
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re
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rt
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(U
l, 

SU
I, 

U
UI

)

Data 
extracted 
for sub 
group 

analysis

Comment

18 Ekstrom et al. 
2008

Sweden Yes 2003-
OS

P ICS
2002
SUI

definition
asked
about

physical
exercise

only

SUI definition 
Included 

'during the last 
week'

Inc Q 435 SUI, UUI Yes Data excluded 
- reported 
data on SVDs 
and IVDs 
together

19 Eliasson et al. 
2005

Sweden Yes Not
stated

P Ul, UUI 
diff., SUI 
similar

Ul defined as 
a positive 
answer to 

the question 
'Do you leak 
more than a 
few drops'.

Inc Q 725 UL, SUL, 
UUL, MUL 

(L = 
leakage)

No Unable to 
extract data 
on sub-groups

22 Farrell et al. 
2001

Canada Yes 1996-
1998

P Different 
from ICS 

2002

Daily 
episodes of 

Ul were 
classified as 

clinically 
significant 

incontinence. 
Not reported 
by frequency 
in this paper

Inc Q 595 Ul Yes Data excluded 
- did not use 
ICS 2002 
definition of Ul

23 Fenner et al. 
2003

USA Yes 1977-
DO

R Similar X Exc Q 943 SUI, UUI, 
MUI

No Unable to 
extract data 
on sub-groups
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Data 
extracted 

for sub 
group 

analysis

Comment

24 Gartland et 
al.2012

Austral. Yes 2003-
OS

P ICS
2002

Leakage of 
urine at least 

once a 
month 

regardless of 
volume

Exc (this 
paper)

Q,
MR,
CATI

1146 Ul, SUI, 
UUI MUI

Yes Data excluded 
- duplicate 
from Brown et 
al. 2010, 2011

25 Glazener et al. 
2006

UK, NZ Yes 1994-
95

S Similar X Inc S 3405 Ul No Data included 
in subgroup 
analysis

26 Groutz et al. 
1999

Israel No 1997 P Similar Twice or 
more a 
month 

regardless of 
the quantity 

lost

Inc 1 100 SUI Yes Data excluded 
- reported as 
persistent SUI 
and
pregnancy 
related SUI

27 Groutz et al. 
2004

Israel No Not
stated

P Similar r Exc 1 363 SUI Yes Data included 
in analysis

29 Hansen et al. 
2012

Denmark Yes 2003-
05

P ICS
2002

I Inc Q 1018 Ul, SUI, 
UUI, MUI

No Unable to 
extract data 
on sub-groups

30 Hantoushzadeh 
e ta l. 2011

Iran No 2005-
07

P Similar SUI 
occurrence 
fewer than 
once per 

week was 
labelled as 

mild SUI

Exc 
UUI and 
clinical 

SUI

Q 618 SUI Yes Data included 
in analysis

31 Hatem et al. 
2005

Canada Yes 2002 0 Similar A women was 
considered 

incontinent if 
she had a 

score of two or 
more on the Ul 

(FPSU ND ) 
scale

Inc Q 1291 Ul, SUI, 
UUI, MUI, 

unspecified 
Ul

No Unable to 
extract data 
on sub-groups
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extracted 
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34 Huebner et al. 
2010

Germany Yes 1999 P Similar X Inc Q 411 Ul No Unable to 
extract data 
on sub-groups

36 Kocaoz et al. 
2010

Turkey No 2007 CS ICS
2002

X Inc 1 175 Ul No Unable to 
extract data 
on sub-groups

38 Liang, Wong et 
al. 2007a (Does 

Intrapartum  
Epidural 

Analgesia 
Affect...)

Taiwan No 2004-
OS

P Similar At least twice 
or more a 

month

Inc S 583 SUI (de 
novo)

Yes Data excluded 
because data 
on de novo 
postpartum  
SUI reported

39 Liang, Tseng et 
al. 2007b 

(Correlation of 
pelvic organ 
prolapse...)

Taiwan No 2004-
05

P ICS
2002

X Exc Q, CE 125 SUI,UUI No Unable to 
extract data 
on sub-groups

40 Liang e ta l. 
2012 (Lower 
urinary tract 

symptoms in...)

Taiwan No 2005-
06

0 ICS
2002

Leakage of 
urine at least 

once a 
month

Inc I.Q.R 1501 SUI, UUI, 
MUI

Yes Data excluded 
- data on BMI 
reported as In 
subgroup, in 
BMI
subgroup/total 
no. with SUI 
and UUI

41 Marshall et al. 
1996

Ireland Yes 1991-
92

S ICS
1998
Similar

X Inc S 858 Ul No Unable to 
extract data 
on sub-groups

43 Martins et al. 
2010

Brazil No 2009 P ICS
2002

X Inc 1 Q 248 Ul No Unable to 
extract data 
on sub-groups

46 Meyer et al. 
1998

Switzerland Yes Not
stated

P Similar 
(for SUI)

X Inc Q, CE, 
USS

149 SUI Yes Data included 
in subgroup 
analysis
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48 Morkved and 
B o .1999

Norway Yes Not
stated

P Similar X Inc 1, Pad 
test

52 UI No Unable to 
extract data 
on sub-groups

52 Scarpa et al. 
2006

Brazil No 2003 P ICS
2002

X Inc Q 130 SUI (during 
pregnancy)

Yes Data excluded 
- unclear If 
vaginal births 
includes SVD 
and IVD

53 Scheer et al. 
2008

UK Yes 2005-
08

CCS Similar X Inc Q 204 UI, SUI No Unable to 
extract data 
on sub-groups

54 Schytt et al. 
2004

Sweden Yes 1999-
00

p Similar
ICS
1988

During the 
last week

Inc Q 1051 SUI Yes Data included 
in analysis

55 Schytt et al. 
2005

Sweden Yes 1999-
00

p Ref to 
‘04 

paper 
Similar

At 8 weeks 
postpartum - 
in the past 4 

weeks.
At 1 year 

postpartum - 
in the past 

week

Inc Q 1065 UI, SUI No Unable to 
extract data 
on sub-groups

56 Sharma et al. 
2009

India No 2008 p ICS
2002

X Inc Q 80 UI No Unable to 
extract data 
on sub-groups

58 Solans- 
Domenech et 

al. 2010

Spain Yes 2007-
09

p Similar X Exc Q 1128 UI, SUI, 
UUI, MUI, 
Other UI

Yes Data included 
In analysis

60 Sun et al. 2005 Taiwan No 1997 S ICS
1988,
2002

X Inc Q 341 SUI, UUI No Unable to 
extract data 
on sub-groups

61 Thomason et 
al. 2007

USA Yes Not
stated

R, P Similar X Exc Q,
Pad
test

121 UI No Unable to 
extract data 
on sub-groups
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64 Torrisi et al. 
2012

Italy Yes 2005 P Similar X Inc Q 960 UI No Unable to 
extract data 
on sub-groups

65 Umlauf and 
Mathis 1995

USA Yes Not
stated

P Similar X Inc Q 122 UI Yes Data excluded 
- unclear if 
vaginal births 
includes SVD 
and IVD

66 Valeton and 
Amaral 2011

Brazil No 2007-
09

P Similar X Inc IQ, CE 177 UI Yes Data included 
in analysis

67 Van Brummen, 
Bruinse, van de 
Pol et al 2006a 
(Bothersome 

lower urinary...)

NL Yes 2002-
03

P ICS
2002

X Inc Q 344 SUI, UUI Yes Data included 
in analysis

69 Van de Pol et 
al. 2007

NL Yes 2002-
03

P ICS
2002

X Inc Q 672 SUI,UUI No Unable to 
extract data 
on sub-groups

70 Viktrup and 
Lose 1992

Denmark Yes 1989 P Similar At least twice Inc IQ 305 SUI No Unable to 
extract data 
on sub-groups

71 Wesnes et al 
2009

Norway Yes 1999- 
ongoing 
in 2008

P ICS
2002

X Exc (this 
paper)

Q 12679 UI, SSUI, 
UUI, MUI

Yes W ait for 
Valerie to 
comment

73 Wijma et al. 
2003

NL Yes Not
stated

P Based 
on pad 

test

X Exc Q,
Pad
test

62 UI No Unable to 
extract data 
on sub-groups
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74 Wilson et al. 
1996

NZ Yes 1989-
91

P Similar X Inc Q,
MR

607 UI Yes Data included 
in analysis

76 Yang etal.2010 China No 2006-
07

P Similar X Inc Tel. 1 1889 SUI, UUI Yes Data excluded 
- unclear if 
data on 
vaginal births 
includes SVD 
and IVD

77 Zhu et al.2008 
(Role of 
different 

childbirth 
strategies...)

China No 2004-
OS

P ICS 
1998 

Pad test

X Inc Q,
Pad
test

120 SUI Yes Data excluded 
- unclear if 
data on 
vaginal births 
includes SVD 
and IVD

78 Zhu et al. 2012 China No 2007-
09

P ICS
2002

X Exc Q 10098 UI, SUI, 
UUI, MUI, 

OUl

No Unable to 
extract data 
on sub-groups
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Appendix 35: Characteristics of studies excluded from primary
outcome analysis
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Appendix 36: Definitions of Ul referenced in included studies
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Definition of Ul used in included studies

References to definition of Ul used in included papers

Authors Title Reference Year Questions Comment

Avery, K, Donovan, J, 
Peters, TJ, Shaw, C, 
Gotoh, IVI and Abrams P.

ICIQ: A Brief and Robust 
Measure for Evaluating 
the Symptoms and Impact 
of Urinary Incontinence

Neurourology and 
Urodynamlcs 23:322-330 
(2004)

2004 When does urine leak?
never - urine does not leak
leaks before you can get to the toilet
leaks when you cough or sneeze
leaks when you are asleep
leaks when you are physically active/exercising
leaks when you have finished urinating and are
dressed
leaks for no obvious reason 
leaks all the time

Abrams P, Cardozo L, 
Fall M, Griffiths D, 
Rossier P, Ulmstein U

The standardization of 
terminology of lower 
urinary tract function: 
report from the 
standardization sub
committee on the 
international continence 
society.

Neurourology and 
Urodynamics 21:167-178

2002 Stress urinary incontinence is the complaint of 
involuntary leakage of urine on effort or 
exertion, or on sneezing or coughing 
(CHANGED). Urge urinary incontinence is he 
complaint of involuntary leakage of urine 
accompanied by, or immediately preceded by 
urgency (CHANGED). Mixed urinary 
incontinence is the complaint of involuntary 
leakage associated with urgency and also with 
exertion, effort, coughing or sneezing (NEW)

Urge urinary incontinence is he complaint of 
involuntary leakage of urine accompanied by, 
or immediately preceded by urgency 
(CHANGED).
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Authors Title Reference Year Questions Comment

Dionko, AC, Brock, BM, 
Brown, MB, Herzog, AR.

Prevalence of urinary 
incontinence and other 
urological symptoms in 
the noninstutional elderly

J Urol; 136,1022-1025 1986 Defined as loss of urine of any volume beyond 
voluntary control

Abrams P, Cardozo, L, 
Fall M, Griffiths D, 
Rosier P, Ulmsten U, 
Van Kerrebroeck P, 
Victor A, Wein A.

The standardisation of 
terminology in lower 
urinary tract function: 
report from the 
standardisation sub
committee of the 
International Continence 
Society

Urology 61: 37-49 2003 Stress urinary incontinence is the complaint of 
involuntary leakage [of urine] on effort or 
exertion, or on sneezing or coughing [changed 
from 1988 definition].

Urge urinary incontinence is the complaint of 
involuntary leakage accompanied by or 
immediately preceded by urgency [changed 
from 1988 definition]

Mixed urinary incontinence is the complaint of 
involuntary leakage associated with urgency 
and also with exertion, effort, sneezing or 
coughing [new]
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Authors Title Reference Year Questions Comment

Thomas TM, Plymat, KR, 
Blannnin J, Meade, TW

Prevalence of urinary 
incontinence

British Medical Journal 
281: 1243-1245

1980 Regular Ul = involuntary excretion or leakage 
of urine in inappropriate places of at 
inappropriate times twice or more a month, 
regardless of the quantity lost

Herzog AR, Dionko AC, 
Brown MB, Normolle 
DP, Brock BM

Tv(/o-year incidence, 
remission, and change 
patterns of urinary 
incontinence in 
noninstitutional older 
adults

Journal of Gerontology 
45: M67-74

1990 SUI questions = Does coughing gently ever 
cause you to lose urine? Coughing hard? What 
about sneezing? Lifting things? Bending over? 
What about vomiting? Might straining to do 
something like opening a jar or pulling a heavy 
object cause you to lose urine? What about 
laughing? Sexual activity? Walking briskly or 
jogging? UUI questions = What about finding 
the toilet is occupied and you delayed in 
getting to use it? What about suddenly having 
the feeling that your bladder is very full? Some 
people receive very little warning and suddenly 
find that they are losing uhne or about to lose 
urine beyond their control. How often does this 
happen to you?
(often/sometimes/rarely/never). If you can't find 
a toilet, and you have an urge to urinate, how 
often do you end up losing urine and wetting 
yourself? (often/sometimes/rarely/never). Now 
I'd like to ask you about your urinary habits in 
some detail. In general, over a 24-hourperios, 
about how many times do you go to the toilet 
and urinate? Do you ever have trouble getting 
to the bathroom on time?

The question used to 
ascertain incontinence 
was 'In the past 12 
months, about on how 
many days have you lost 
any urine, even a small 
amount, beyond your 
control? UUI was defined 
with questions referring to 
urine loss preceded by an 
urge to void, or 
uncontrollable voiding 
with little or no warning. 
SUI was defined with 
questions referring to loss 
of urine at times of 
exertion such as laughing, 
sneezing, lifting or 
bending over'.
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Authors Title Reference Year Questions Comment

Tubaro A, Zattoni F, 
Prezioso D, Scarpa 
RM, Pesce F, Rizzi CA, 
Santini AM, Simoni L, 
Artibani W and the 
FLOW STUDY GROUP

Italian validation of the 
International 
Consultation on 
Incontinence 
Questionnaires

BJU International 97: 1: 
101-108

2006 Reference to Barry MJ, Fowler FJ Jr, 
O'Leary MR et al (1992) The American 
Urological Association symptom index for 
begin prostatic hyperplasia. The 
Measurement Committee of the American 
Association. J Urol 1992; 148: 1549-57. 
ICIQ-SF (Avery et a l) and ICIQ-LF-

Reference to the American 
Urological Association BPH 
symptom score available online at 
http://lomalindahealth.org/medical- 
center/our-
services/urology/making-an- 
appointment/bph-questionnaire- 
male.pdfBarry et al's paper 
requested via ML

Barrett G, Pendry E, 
Peacock J, Victor C, 
Thakar R, Manyonda 1.

Women's sexuality after 
childbirth: a pilot study

Arch Sex behaviour 28: 
179-191

1999 Questions on Ul not stated in paper. 
Questionnaire available on request from 
author

Barrett G, Pendry E, 
Peacock J, Victor C, 
Thakar R, Manyonda 1.

Women's sexuality after 
childbirth

BJOG 107: 186-195 2000 Questions on Ul not stated in paper.

Jackson 8, Donovan J, 
Brookes S, Eckford S, 
Swithinbank L,
Abrams P.

The Bristol Female 
Lower Urinary Tract 
Symptoms 
questionnaire: 
development and 
psychometric testing.

Br J Urol. Jun;77(6):805- 
12.

1996 Abstract only available

Brown S and Lumley J The 1993 survey of 
recent mothers: issues 
in survey design, 
analysis and influencing 
policy

Int J Qual Health Care. 
9: 265-277

1997 Questions on Ul not included
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A uthors Title Reference Year Questions Com m ent

Cetinel B, 
Dem irkesen O, 
Tarcan T, 
Yalcin O,
Kocak T, 
S enocak M and  
Itil 1.

Hidden female 
urinary
incontinence in 
Urology and 
Obstetrics and 
Gynecology 
Outpatients 
Clinics in 
Turkey: what 
are the
determinants of
bothersome
urinary
incontinence
and help-
seeking
behaviour?

International 
Urogynecology 
Journal 18; 659- 
664

2007 Definitions of frequency and severity stated but definitions of Ul not stated. Paper references 
prevalence of types of Ul

Kelleher CJ, 
Cardoza LD, 
Khullar V &  
S alvatore S

A new
questionnaire to 
assess the 
quality of life of 
urinary 
incontinence 
women

British Journal 
of Obstetrics 
and
Gynaecology 
104: 1374-1379

1997 King's Health Questionnaire accessed from MAPI http://www.mapi-
trust.org/component/search/?searchword=urinary+incontinence&ordering=&searchphrase=all. 
Kelleher, Cardozo et al (1997) A new questionnaire to assess QoL of Ul women accessed but 
does not include questionnaire. SUI = urinary leakage with physical activity e.g. Coughing, 
sneezing, running (laughing not stated). UUI = urinary leakage associated with a strong 
desire to pass urine. Paper references Abrams et al 2002 in list.
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Authors Title Reference Year Questions Comment

Valiquette L, Lapointe 
SP, Duclos AJ, Schick 
E, Corcos J, GajewskI J, 
Lapointe S, Gerridzen R, 
Guertin B, Hershorn S, 
Gregoire M.

FPSUND: a pan- 
Canadian evaluation of a 
clinical classification of 
urinary
incontinence.[Article in 
French]

Ann Chir 52(8): 722-6 1998 Synopsis of abstract;
Historically, urinary incontinence is divided into 
3 subtypes: stress, urge and mixed. In an 
attempt to clarify this situation and to help the 
acquisition of useful clinical information relating 
to urinary incontinence, we have developed a 
clinical classification of urinary incontinence 
(FPSUND) in which 6 symptoms are graded in 
severity from 0 to 3. In this acronym, the F 
stands for frequency, the P for the use of 
protection, the S for stress-related complaints, 
the U for urge-related complaints, the N for 
nocturia and the D for the number of daily 
micturition. Urologists across Canada were 
sent the French or English version of the 
classification and used it to evaluate 148 
female patients aged from 18 to 70, suffering 
from urinary incontinence. A second, 
independent evaluation was also performed on 
the same patients by registered nurses or 
urodynamic technicians. Reproducibility 
between observers, as assessed by the 
weighted Kappa score ranged from 0.47 and 
0.74 (p < 0.05), was very good. Generally, the 
users of the classification found it very easy to 
use. In summary, we propose the FPSUND 
clinical classification of urinary incontinence as 
a useful and accurate tool to classify urinary 
incontinence and as a means to assess 
treatment outcome.

Paper in French
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Authors Title Reference Year Questions Comment

Avery K, Donovan J & 
Abrams P.

Validation of a new 
questionnaire for 
incontinence: the 
International Consultation 
on Incontinence 
Questionnaire (ICI-Q)

Neurourology and 
Urodynamics 20, 510-512

2001 Abstract from conference. Reference to the 
ICS
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Appendix 37: Test statistics - multivariable analyses assessing  
risk factors for urinary incontinence before pregnancy
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Test statistics - multivariable analyses assessing risk factors for urinary incontinence before pregnancy

B S.E. Wald df Sig.
95% Cl for EXP(B)

Lxp(U)
Lower Upper

Age groups:

reference category 25-29 years
3.917 3 .271

Age group 18-24 years 0.149 0.730 .042 1 0.838 1.160 0.278 4.852

Age group 30-34 years 0.650 0.465 1.951 1 0.162 1.915 0.770 4.763

Age group >35 years 0.895 0.489 3.355 1 0.067 2.448 0.939 6.382

BIVII Groups:

reference category BIVII 18.5-24.99kg/m^
13.523 3 0.004

BMI <18.5kg/m2 -0.280 0.762 0.135 1 0.713 0.756 0.170 3.362

BMI 25-29.99kg/m2 0.205 0.433 0.225 1 0.635 1.228 0.526 2.869

BMI >30kg/m2 1.442 0.407 12.554 1 0.000 4.228 1.905 9.387

Childhood enuresis: 

reference category = ‘No’
1.070 0.331 10 477 1 0.001 2.915 1.525 5.573

Anxiety:

reference category = ‘No’
0.398 0.634 0.395 1 0.530 1.489 0.430 5.156

Low mood:

reference category = ‘No’
0.575 0.472 1.485 1 0.223 1.778 0.705 4.484

-3.835 0.465 67.958 1 0.000 0.022
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Appendix 38: Test statistics - multivariable logistic regression 
analyses assessing risk factors for de novo urinary incontinence

during pregnancy
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Test statistics - multivariable logistic regression analyses assessing risk factors for de novo urinary incontinence during pregnancy

95% Cl for EXP(B)
B S.E. Wald df Sig. Exp(B) Lower Upper

Age groups:

reference category 25-29 years 9.408 3 0.024

Age group 18-24 years 0.886 0.475 3.481 1 0.062 2.426 0.956 6.156

Age group 30-34 years 0.462 0.364 1.608 1 0.205 1.587 0.777 3.238

Age group >35 years 1.045 0.370 7.968 1 0.005 2.843 1.376 5.874

BMI Groups;

reference category BMI 18.5-24.99kg/m^
8.378 3 0.039

BMI <18.5kg/m2 -0.716 0.628 1.301 1 0.254 0.489 0.143 1.673

BMI 25-29.99kg/m^ 0.704 0.285 6.081 1 0.014 2.022 1.155 3.537

BMI >30kg/m^ 0.247 0.427 0.333 1 0.564 1.280 0.554 2.957

Childhood enuresis: 

reference category = ‘No’
0.339 0.284 1 419 1 0.234 1.403 0.804 2.451

Urinary leakage >one per month before 
pregnancy 0.945 0.244 15.031 1 0.000 2.572 1.595 4.147

Constant 3.906 0.478 66.750 1 0.000  0.020
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Appendix 39: Test statistics - multivariable analysis assessing risk 
factors for urinary incontinence in the first three months

postpartum

675



Test statistics - multivariable analysis assessing risk factors for urinary incontinence in the first three months postpartum

B S.E. Wald df Sig. Exp(B) 95% Cl for EXP(B)

■ --
Lower Upper

Age group
Reference category - 25-29 years 6.647 3 0.084

Age group 18-24 years -0.428 0.576 0.554 1 0.457 0.652 0.211 2.014
Age group 30-34 years 0.640 0.318 4.062 1 0.044 1.896 1.018 3.534
Age group over 35 years 0.490 0.362 1.829 1 0.176 1.632 0.802 3.321
BMI category
Reference category - Ideal weight, BMI 18.5-18.99kg/m^ 8.390 3 0.039

Underweight BMI (<18.5kg/m^)
0.776 0.466 2.773 1 0.096 2.173 0.872 5.415

Overweight BMI (25-29.99kg/m^)
0.521 0.345 2.276 1 0.131 1.684 0.856 3.313

Obese/very obese (>30kg/m^)
-0.821 0.521 2.485 1 0.115 0.440 0.158 1.221

Urinary incontinence in pregnancy -  No, yes 
Reference category - No 1.040 0.350 8.855 1 0.003 2.830 1.426 5.614

Infant birth weight, <4kg, >4kg 
Reference category - <4kg -0.530 0.412 1.653 1 0.199 0.588 0.262 1.321
Mode of birth
Reference category - Spontaneous vaginal birth without epidural 
anaesthesia 29.862 5 0.000

Spontaneous vaginal birth with epidural anaesthesia
0.320 0.399 0.645 1 0.422 1.377 0.631 3.009

Operative vaginal birth - Vacuum/kiwi birth 0.734 0.371 3.904 1 0.048 2.083 1.006 4.314
Operative vaginal birth - Forceps/combined instrumental birth

1.019 0.458 4.942 1 0.026 2.771 1.128 6.804
Caesarean section - no labour

-1.032 0.551 3.508 1 0.061 0.356 0.121 1.049
Caesarean section - in labour

-1.073 .488 4.827 1 0.028 0.342 0.131 0.891

Constant -1.106 0.576 3.683 1 0.055 0.331
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Appendix 40: Test statistics - multivariable analysis assessing risk 
factors for urinary incontinence between three and six months

postpartum
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Test statistics - multivariable analysis assessing risk factors for urinary incontinence between three and six months postpartum

B S.E. Wald df Sig. Exp(B) 95% Cl for EXP(B)

Lower Upper
Age group
Reference category - 25-29 years 0.949 3 0.814

Age group 18-24 years 0.101 0.566 0.032 1 0.859 1.106 0.364 3.356
Age group 30-34 years 0.289 0.365 0.629 1 0.428 1.335 0.653 2.729
Age group over 35 years 0.354 0.404 0.767 1 0.381 1.425 0.645 3.147
BMI category
Reference category - Ideal weight, BMI 18.5-18.99kg/m^ 9.210 3 0.027

Underweight BMI (<18.5kg/m2) 0.994 0.506 3.855 1 0.050 2.702 1.002 7.290
Overweight BMI (25-29.99kg/m2) 0.706 0.373 3.577 1 0.059 2.025 0.975 4.209
Obese/very obese (^30kg/m2) 1.000 0.424 5.555 1 0.018 2.717 1.183 6.239
Urinary incontinence in pregnancy -  No, yes 
Reference category - No 1.079 0.350 9.507 1 0.002 2.941 1.481 5.837

Infant birth weight, <4kg, S4kg 
Reference category - <4kg -0.690 0.482 2.050 1 0.152 0.501 0.195 1.290
Mode of birth
Reference category - Spontaneous vaginal birth without epidural 
anaesthesia 10.781 5 0.056

Spontaneous vaginal birth with epidural anaesthesia -0.047 0.481 0.009 1 0.923 0.955 0.372 2.449
Operative vaginal birth - Vacuum/kiwi birth 0.529 0.432 1.498 1 0.221 1.697 0.728 3.957

Operative vaginal birth - Forceps/combined instrumental birth 0.262 0.529 0.245 1 0.621 1.300 0.461 3.667
Caesarean section - no labour -0.991 0.622 2.539 1 0.111 0.371 0.110 1.256
Caesarean section - in labour -0.562 0.516 1.188 1 0.276 0.570 0.207 1.566

Constant -1.482 0.677 4.795 1 0.029 0.227
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Abstract
Maternal health And Maternal Morbidity in Ireland (MAMMI) study: findings from the Urinary 
incontinence (Ul) Strand of a multi-phase cohort study and a systematic review and metal

analysis of Ul I
C. Deirdre Daly j

Background: Little is known about the postpartum health or morbidities experienced by primiparou$ 
women in Ireland. Urinary incontinence (Ul) is one condition affecting as many as one in three wonlen 
postpartum, but its prevalence and associated risk factors are unknown in an Irish setting.

Design: A multi-phase prospective cohort study.

Aim: To identify the existence, extent and prevalence of Ul in primiparous women before and during 
pregnancy and up to 12 months postpartum.

Setting: One of the three MAMMI study site maternity hospitals in Ireland.

Sample: A sample of 860 of the 2600 primiparous women being recruited in early pregnancy.

Methods: Following ethical approval, a multi-strand, multi-centre cohort study was used to investigate 
prevalence and risk factors for a range of morbidities in 2600 primiparous women. Eligible women 
were aged 18 years and over, able to read and understand English. A comprehensive survey was 
designed, tested for validity and reliability, and self-administered antenatally, and at 3, 6, 9 and 12 
months postpartum. Additional data were collected from hospital records of consenting participants. 
The development of the main study and analyses of data on Ul up to six months postpartum from 
women recruited from the study started on 31 January 2012 and birthing before 1 October 2013 form 
the basis of this thesis, funded by the Health Research Board (HPF2011/18). Risk factors for Ul, the 
main outcome measure, were assessed at each time point using univariate and multivariable logistic 
regression.

Results: Data from 860 women who completed the antenatal survey and from 582 women who 
completed all three surveys (antenatal, 3 and 6 months) were analysed. Prevalence of Ul before 
pregnancy was 34.8% but was 7.2% when a more restrictive definition, leaking urine at least once per 
month, was used. Using the latter definition, prevalence was 17.7% in pregnancy, 31.5% in the first 
three, and 20.9% between three and six months postpartum.
Factors significantly associated with reporting Ul pre-pregnancy were childhood enuresis (adjusted 
OR 2.9, 95% Cl 1.5-5.6, p=0.001) o ra  BMI of ^30kg/m2 (adjusted OR 4.2, 95% Cl 1.9-9.4, p=<0.05) 
when compared to women with a BMI of 18.5-24.99kg/m^. During pregnancy, women who leaked 
urine less than once per month before pregnancy, (adjusted OR 2.6, 95% Cl 1.6-4.1, p=<0.05), 
women aged >35 years (adjusted OR 2.8, 95% Cl 1.4-5.9, p=0.005) compared with women aged 26- 
29 years and women with a BMI of 25-29.99kg/m^ (adjusted OR 2.0, 95% Cl 1.2-3.5, p=0.01) 
compared to women with a BMI of 18.5-24.99kg/m2 were more likely to report Ul during pregnancy. 
Compared with women aged 25-29 years, women aged 30-34 years (adjusted OR 1.9, 95% Cl 1.0- 
3.5, p=0.04) were more likely to report Ul in the first three months postpartum. Three to six months 
postpartum women with a BMI <18.5kg/m2 (adjusted OR 2.7, 95% Cl 1.0-7.3, p=0.05) or BMI 
>30kg/m2 (adjusted OR 2.7, 95% Cl 1.2-6.2, p=0.02) had an increased risk of reporting Ul compared 
to women with a BMI of 18.5-24.99kg/m2. Compared with women who were continent during 
pregnancy, women reporting Ul were at increased risk of reporting Ul during both postpartum time 
periods (adjusted OR 2.8, 95% Cl 1.4-5.6, p=0.003 in the first three and adjusted OR 2.9, 95% Cl 1.5- 
5.8, p=0.002 between three and six months). Compared with women who birthed spontaneously 
without epidural anaesthesia, women who had an in-labour caesarean section were less likely to 
report Ul (adjusted OR 0.3, 95% Cl 0.1-0.9, p=0.03), and women who had an operative vaginal birth, 
assisted with vacuum/kiwi (adjusted OR 2.1, 95% Cl 1.0-4.3, p=0.05) or with forceps/combined 
instruments (adjusted OR 2.8, 95% Cl 1.1-6.8, p=0.03) were more likely to report Ul in the first three 
months, but not between three and six months, postpartum.

Conclusion: Ul is common but it is not normal and is preventable and treatable. Women who are 
obese/very obese or leak urine less than once a month pre-pregnancy are at increased risk of 
reporting Ul during pregnancy. Women are at increased risk of reporting postpartum Ul if they 
reported Ul during pregnancy. Routine antenatal care offers several opportunities for promoting 
continence in ail women but particularly in those with identifiable risk factors. If enquiry about Ul, and 
advice on effective preventative and curative treatments, became routine, it is possible that some of 
these women could become or stay continent.


