Abstract 
Background
Pregnancy-related Pelvic Girdle Pain (PPGP) is a very common complaint. Although many women recover after a birth, about a third continue to have symptoms three months postpartum and 8.5% of women still have persistent symptoms two years afterwards. Knowledge of prognostic factors may help understand the course of PPGP and inform management. 
Objectives
To determine the prognostic factors for PPGP by systematically reviewing the literature.
Design
Systematic review.
Methods
We searched PubMed, Embase, CINAHL, PsycINFO, MIDIRS, and ClinicalTrial.gov (15 April 2017) with no filters. Only studies reported in English were included. Two review authors independently selected studies. Any factors that might affect the course of PPGP up to one year postpartum were of interest. We excluded interventions and diagnostic studies. We conducted double independent data extraction, risk of bias and quality of evidence (GRADE) assessment. 

Findings
We identified 4374 citations of which three studies were included in our analysis. Previous low back pain, pain in three to four pelvic locations, and being overweight/obese made recovery 12 weeks postpartum less likely. Six months postpartum, Pelvic Girdle Syndrome (PGS) was more likely to persist in women who used crutches or had severe pain in three pelvic locations during pregnancy, had other pain conditions, a younger age of menarche, previous low back pain or a high co-morbidity index, were obese, or experienced emotional distress during pregnancy. For women who used crutches during pregnancy, an instrumental birth or caesarean section was associated with persistent PGS. However, the quality of evidence (GRADE) was low to very low for all factors, hence, findings are uncertain.
Key conclusions 
The limited number of studies and lack of replication prevents us from drawing definitive conclusions. 
Implications for practice
Potentially modifiable factors during pregnancy seem to impact the prognosis of PPGP postpartum.
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Introduction
Pelvic girdle pain is a common complaint during pregnancy, affecting between 23% to 65% of women depending on how it is measured and defined (Albert et al., 2002, Robinson et al., 2010a, Kovacs et al., 2012). Although many women recover after a birth, about a third of women continue to have symptoms three months postpartum (Gutke et al., 2011) and 8.5% have significant symptoms two years afterwards (Albert et al., 2001). 
Women with Pregnancy-related Pelvic Girdle Pain (PPGP) said they look forward to the birth and for their pain to subside afterwards (Elden et al., 2013). Similarly, in an interview study with women with persistent PPGP postpartum, women said that they did not expect their symptoms to persist after the birth and wondered why they had not resolved. They also said they received inconsistent information from healthcare providers or that there was a lack of information about the course of their condition and the factors that impact on it (Wuytack et al., 2015a, Wuytack et al., 2015b).
Prognosis is ‘the risk of future health outcomes in people with a given disease or health condition’ (Hemingway et al., 2013) (page1). It is unclear why some women with PPGP recover and others do not. Knowledge of prognostic factors for PPGP can provide further understanding of the condition and can help detect women at risk of chronicity early. Moreover, modifiable prognostic factors could be targeted in the development of preventative strategies.
The PROGnosis RESearch Strategy (PROGRESS) series (www.progress-partnership.org) proposed four research themes for prognosis research: (a) fundamental prognosis research related to the course of conditions (Hemingway et al., 2013); (b) prognostic factor research which looks at specific factors impacting the prognosis (Riley et al., 2013); (c) prognostic model research that involves developing and validating predictive models (Steyerberg et al., 2013); and (d) stratified medicine research that looks at using prognostic information to tailor treatment for specific groups (Hingorani et al., 2013). In the context of this framework, identifying prognostic factors provides important information to develop prognostic models subsequently, and inform treatment. This systematic review aimed to determine the prognostic factors for PPGP up to one year postpartum.

Methods
Search strategy
We conducted a comprehensive search of the databases PubMed, Embase, CINAHL, PsycINFO, MIDIRS, and ClinicalTrial.gov from inception to the 15 April 2017. We only included studies reported in English but we did not apply any filters to be able to assess for any potential language bias. We reviewed reference lists of included studies and contacted experts in the field to identify any further relevant studies. We have outlined the complete search strategy including the key terms and subject terms that we used for each database in the supplementary file 1. 
Study selection 
The population were women who had PPGP during pregnancy and were followed up postpartum. We defined PPGP as pain reported during pregnancy between the posterior iliac crest and the inferior gluteal fold, particularly in the vicinity of the sacroiliac joints, that may radiate in the posterior thigh and can occur in conjunction with or separately in the symphysis pubis (Vleeming et al., 2008). We excluded studies that included women with pelvic girdle pain and/or low back pain during pregnancy but that did not report the results separately for these two groups. The exposure of interest was any potential prognostic factor, defined as any modifiable or non-modifiable parameter that may negatively or positively impact on the clinical course of persistent PPGP, reflected in the duration and/or the severity of the symptoms postpartum. This excluded specific clinical or diagnostic tests and interventions. We examined the outcome persistent PPGP, which was defined as PPGP that was still present to some extent postpartum, from immediately after birth up to 12 months postpartum. We excluded studies that examined new onset pelvic girdle pain postpartum. We included observational retrospective, prospective, and cross-sectional studies but excluded case studies, case series, predictive model studies or stratified medicine research.
Two review authors (DD, FW) independently selected studies by title, abstract, and full text using DistillerSR review software. Any discrepancies were resolved through discussion. 
Risk of bias assessment
We assessed the risk of bias (ROB) with two review authors (FW, DD) independently using the Quality In Prognosis Studies (QUIPS) tool (Hayden et al., 2006, Hayden et al., 2013) and resolved any discrepancies through discussion. Two review authors (FW, DD) also independently assessed the quality of evidence for each prognostic factor using the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) Working Group approach (Huguet et al., 2013). 
Data extraction & analysis
Two review authors (FW, DD) independently conducted data extraction using a piloted form. Data were compared and any conflicts were resolved through discussion, following which we rechecked 25% of data again for accuracy.
We planned to use RevMan software (The Nordic Cochrane Centre, 2014) for the analysis, but could not conduct any meta-analysis due to clinical and methodological heterogeneity. We defined statistical heterogeneity as substantial if I2 ≥ 50%, T2 > 0, or the p-value > 0.10 for the Χ2 test (Higgins and Green, 2011) and had planned to conduct meta-regression to examine reasons for heterogeneity but the included data did not allow for this (Thompson and Higgins, 2002). Moreover, we could not conduct the planned computation of 95% prediction intervals for any random effect meta-analyses (Riley et al., 2011). If a study reported only raw data, we calculated the unadjusted Odds Ratios (OR) with 95% Confidence Intervals (CI) using the natural log scale, which was then converted back to normal scale (Altman, 1991). Since no meta-analysis could be conducted, we have presented the findings in evidence tables and have provided a narrative summary.

We had planned subgroup analyses by (a) parity (primiparous/multiparous), (b) having a history of low back or pelvic girdle pain, and (c) having included a physical examination to identify women with PPGP, but could not conduct any due to limited data. We also could not carry out the planned funnel plot analysis to assess for publication bias because no factor was examined in ten or more studies (Higgins and Green, 2011). We have reported this review according to the Meta-analysis Of Observational Studies in Epidemiology (MOOSE) guidelines (Stroup et al., 2000). We grouped the findings by time of follow-up and by type of factor (physical, psychological, socio-demographic).

Findings
From the database search we identified 3790 records. We removed 881 duplicates and 2909 records were screened by title. Subsequently, 318 records were screened by abstract and 244 by full-text. A total of three records were included in the review. We identified 584 records from ClinicalTrials.gov but none met the inclusion criteria. The search and selection process is presented in Figure 1. The results of the ROB assessment of the included studies are presented in Table 1 and in supplementary file 2. All QUIPS domains were rated as low ROB for the study by Robinson et al. (2010b). The other two studies were rated as moderate ROB for the domains of study participation and outcome measurement because the question asked to determine whether a woman had PPGP or persistent PPGP could be open to interpretation (Bjelland et al., 2013a, Bjelland et al., 2013b).

Three prospective cohort studies were included, the characteristics of which are presented in Table 2. Two studies were conducted on the same cohort (Norwegian Mother and Child Cohort) but both were included since they examined different risk factors (Bjelland et al., 2013a, Bjelland et al., 2013b). Of the three studies, two examined the suboutcome Pelvic Girdle Syndrome (PGS) during pregnancy and at six months postpartum (Bjelland et al., 2013a, Bjelland et al., 2013b), defined as pain in both sacroiliac joints and symphysis pubis (Albert et al., 2002). Robinson et al. (2010b) included a physical examination to identify women with PPGP at the start of the study and examined the outcomes pain (pain rating score), disability (Disability Rating Index) and non-recovery at 12 weeks postpartum. All three studies included both first-time mothers and multiparous women but did not report the results separately for these groups, hence we could not conduct the planned subgroup analysis. Similarly, the included studies did not report separate findings for women with or without a history of low back or pelvic girdle pain. We could not conduct any meta-analysis nor sensitivity analysis due to limited data and clinical and methodological heterogeneity.

Twenty-six potential prognostic factors were examined across the three included studies. Five potential physical prognostic factors for PPGP persisting at 12 weeks postpartum were examined in one study (Robinson et al., 2010b) and detailed findings are presented in Table 3. Women with pain in three to four areas of the pelvic girdle had stronger pain intensity 12 weeks postpartum (n=179; Adjusted β coefficient 18.7, 95% CI [7.9-29.6]) and were less likely to recover (n=179; Adjusted Odds Ratio (AOR) 4.4, 95% CI [1.3-14.6]; p=0.02). Women with a Body Mass Index of 25 or more were also more likely to have persistent PPGP 12 weeks after childbirth (n=179; AOR 2.1, 95% CI 1.0-4.5]; p=0.05). Moreover, women with a history of pre-pregnancy low back pain had higher disability 12 weeks postpartum (n=179; Adjusted β coefficient 5.0, 95% CI [0.5-9.5]; p=0.03). The quality of evidence for the impact of these factors examined at a 12 weeks postpartum follow-up was low due to a lack of replication. No psychological or social factors were examined within this follow up timeframe.

Twenty-one physical factors and two psychological prognostic factors were examined in terms of their impact on recovery from PPGP six months postpartum. Evidence for all factors examined in relation to this outcome was low to very low as well, again due to a lack of replication. The findings are presented in Table 4 and 5. Women who had to use crutches in pregnancy at week 30 were more likely to have persistent PGS (n=10400; AOR 3.8, 95% CI [3.3-4.4]; p<0.001) and severe PGS (n=10400; AOR 6.4, 95% CI [4.4-9.3]; p<0.001) six months postpartum. Moreover, women with pain in three pelvic girdle locations compared to one or two, were more likely to continue to have PGS (n=39726; AOR 4.2, 95% CI [3.7-4.8]; p<0.001) and severe PGS (n=39726; AOR 3.5, 95% CI [2.4-5.1]; p<0.001) six months after birth. For women who used crutches in week 30 of pregnancy, having an instrumental birth compared to an unassisted vaginal birth was associated with an increased risk of persistent PGS six months postpartum (n=2199; AOR 1.5, 95% CI [1.0-2.3]; p<0.05); however, this was not the case for the outcome severe persistent PGS (n=2199; AOR 1.3, 95% CI [0.6-3.1]; p>0.05) and for women who did not use crutches in pregnancy week 30 (n=6803; AOR 1.3, 95% CI [0.9-1.9]; p>0.05). Similarly, for women who used crutches in week 30 of pregnancy, having had an emergency (n=2261; AOR 2.0, 95% CI [1.0-4.0]; p<0.05) or planned (n=2199; AOR 3.3, 95% CI [1.9-5.9]; p<0.001) caesarean section was associated with an increased risk of persistence of symptoms six months postpartum (Bjelland et al., 2013b). 
Women with a co-morbidity index of two to three (n=25093; AOR 1.8, 95% CI [1.5-2.1]; p<0.001) or four or more (n=13165; AOR 2.4, 95% CI [1.9-3.0]; p<0.001) compared to zero were more likely to have persistent PGS as well (Bjelland et al., 2013a). Obese women (body mass index of 30 or more) were more likely to have persistent PGS (n=27025; AOR 1.8, 95% CI [1.5-2.0]; p<0.001) and severe PGS (n=27025; AOR 1.6, 95% CI [1.1-2.4]; p<0.05) six month postpartum, as were women with a history of low back pain (outcome PGS: n=41421; AOR 1.5, 95% CI [1.4-1.7]; p<0.001; outcome severe PGS n=41421; AOR 1.4, 95% CI [1.0-1.9]; p<0.05) (Bjelland et al., 2013a). Occasional smoking (n=38865; AOR 1.3, 95% CI [1.0-1.6]; p<0.05) but not daily smoking (n=38856; AOR 1.0, 95% CI [0.8-1.3]; p>0.05) was associated with persistent PGS (Bjelland et al., 2013a). Compared to an age of menarche of 13 years or more, women who had menarche at age 10 or younger (n=26126; AOR 1.3, 95% CI [1.0-1.8]; p<0.05), or at age 11 (n=29383; AOR 1.2, 95% CI [1.0-1.4]; p<0.05) were more likely to continue to have PGS six months postpartum, but women who had their menarche at age 12 were not (n=35736; AOR 1.1, 95% CI [0.9-1.2]; p>0.05); however an age of menarche of 10 or less (n=26126; AOR 3.1, 95% CI [1.8-5.3]; p<0.001), age 11 (n=29383; AOR 1.2, 95% CI [1.2-2.6]; p<0.01) or age 12 (n=35736; AOR 1.4, 95% CI [1.0-2.0]; p<0.05) were all associated with persistence of severe PGS (Bjelland et al., 2013a).
Obstetric complications (n=10400; AOR 0.9, 95% CI [0.7-1.1]; p>0.05), infant birth weight of less than 3000 grams (n=9753; AOR 1.1, 95% CI [0.9-1.5]; p>0.05) and infant birth weight of more than 4500 grams (n=9489; AOR 0.9, 95% CI [0.6-1.2]; p>0.05) were not significant prognostic factors.
In terms of psychological factors, women with emotional distress at one point during pregnancy (week 17 or week 30) were more likely to have persistent PGS (n=40029; AOR 1.3, 95% CI [1.1-1.5]; p<0.01) and severe PGS (n=40029; AOR 2.0, 95% CI [1.4-2.9]; p<0.001) six months postpartum. There was also a positive association between emotional distress at both time points during pregnancy (week 17 and week 30) and PGS (n=37909; AOR 1.5, 95% CI [1.2-1.9]; p<0.001) and severe PGS (n=37909; AOR 1.9, 95% CI [1.1-3.1]; p<0.05). Findings were similar in a subsample of women who had an onset of PGS after 17 weeks gestation (Bjelland et al., 2013a). No social factors were examined as potential prognostic factors for PPGP.

Discussion
We identified 26 potential prognostic factors, examined across only three studies. The quality of evidence (GRADE) for all factors was rated as low or very low, mainly due to the lack of replication with no factors being examined in more than one study. This leaves uncertainty about the results, particularly since observational research is inherently susceptible to bias. This considered, it seems that women with a history of low back pain, women who have pain in three to four pelvic locations, or are overweight are less likely to recover 12 weeks postpartum. Six months postpartum, PGS is more likely to persist in women who used crutches or had severe pain in all three pelvic locations during pregnancy, have other pain conditions, are obese, had a younger age of menarche, have a history of previous low back pain, or have a high co-morbidity index. The baby’s birthweight and obstetric complications were not associated with persistence of symptoms. The evidence on smoking as a prognostic factor was conflicting and mode of birth seemed to impact on recovery in a subgroup of women who had to use crutches during pregnancy, with women who had an instrumental birth or caesarean section being more likely to have persistent (severe) PGS.

Emotional distress during pregnancy was also associated with persistent PGS six months after the birth. This emphasises the importance of taking a biopsychosocial approach to the management of PPGP. No other psychological factors and no social factors were examined in the included studies, yet pregnancy and the postpartum period are times of great change which may impact on women’s mental health. Physical changes, changing social roles and difficulties with infant-care may lead to feelings of loss of sense of self and frustration, which are key experiences of women with depressive and anxiety disorders (Highet et al., 2014). This could in turn adversely affect women’s recovery and warrants further exploration. 

Women with persistent PPGP after a birth say they would like to have more information about the course of PPGP and the factors impacting on recovery (Wuytack et al., 2015b). Unfortunately, this review identified that there is a lack of studies that address this question, which in turns emphasises that the postpartum period is under-researched (World Health Organisation, 2010). It also stresses the importance of consistent information and advice before and after birth.

This review was conducted to high methodological standards with double independent study selection, data extraction and quality of evidence (GRADE) assessment. We could only include studies reported in English due to the absence of funding for translations, which is a limitation of this review. Moreover, this review included studies that examined prognostic factors up to 12 months postpartum but not beyond. The limited number of studies identified in this review presents a need for more longitudinal studies examining persistence of PPGP after a birth to improve our understanding of its course over time and of the factors that impact on prognosis. Two of the three included studies examined the outcome PGS. Future studies could further explore and compare PPGP subgroups. Initially, more phase 1 and 2 of investigation are appropriate to identify and test independent association, and then move to phase 3 of investigation to understand the complexity of prognostic pathways and processes of PPGP (Hayden et al., 2008). It is important for future studies to provide clear definitions of the outcome and prognostic factors examined, and to report the analysis and findings in detail including the adjusted and unadjusted effects and the confounders adjusted for. This will allow for pooling of data in meta-analysis to provide more precise effect estimates.
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Tables
Table 1: Risk of bias of included studies
	Records 
	QUIPS Risk of bias assessment Domains

	
	Study participation
	Study attrition
	Factor measurement
	Outcome measurement
	Study confounding
	Statistical Analysis and Reporting

	Bjelland et al. (2013a)
	+/-
	-
	-
	+/-
	-
	-

	Bjelland et al. (2013b)
	+/-
	-
	-
	+/-
	-
	-

	Robinson et al. (2010b)
	-
	-
	-
	-
	-
	-

	+ represents high risk of bias, +/- moderate risk of bias, and – low risk of bias








Table 2 Characteristics of included studies
	Study (Country)
	Study design*
	Outcome(s)
	Outcome assessment method (time of follow up)
	Number of  primiparous women
	Number of multiparous women

	Bjelland et al. (2013a) (Norway)
	P
	Persistent PGSϮ and Severe PGSϮ
	Self-reported questionnaires (6 months postpartum)
	41421 in total

	Bjelland et al. (2013b) (Norway)
	P
	Persistent PGSϮ and Severe PGSϮ
	Self-reported questionnaires (6 months postpartum)
	3187
	7213

	Robinson et al. (2010b) (Norway)
	P
	Persistent PPGP (Disability Rating Index score, pain intensity score, and non-recovery at 12 weeks)
	Self-reported questionnaires at follow up (12 weeks postpartum) but physical examination included at recruitment
	98
	81

	*P = Prospective cohort study, C = Cross-sectional study; ϮQuestions to ascertain the outcome could be open to interpretation





Table 3: Prognostic factors for PPGP persisting 12 weeks postpartum 
	Factors (Robinson et al., 2010b) 
	Participants (all or subgroup)
	Time of follow up postpartum (pp)
	No of participants
	Outcome
	Unadjusted OR unless stated otherwise
	Adjusted OR unless stated otherwise
	Quality of evidence (GRADE)*

	Level of severity in pregnancy: pain in 1 location (vs no pain)
	All
	12 weeks pp
	179
	Persistent PPGP (pain intensity)
	β coefficient 3.9 [-3.5-11.4]
	β coefficient 1.5 [-5.9-9.0]ϯ
	+Ŧ,§

	
	
	12 weeks pp
	179
	Persistent PPGP (non-recovery 12 weeks pp )
	2.8 [1.2-6.2]; p=0.01
	2.3 [1.0-5.5]ϯ; p=0.05
	+Ŧ,§

	Level of severity in pregnancy: pain in 2 locations (vs no pain)
	All
	12 weeks pp
	179
	Persistent PPGP (pain intensity)
	β coefficient 9.9 [0.4-19.3]
	β coefficient 8.8 [-0.5-18.2]ϯ
	+Ŧ,§

	
	
	12 weeks pp
	179
	Persistent PPGP (non-recovery 12 weeks pp )
	2.3 [0.8-6.4]; p=0.1
	2.0 [0.7-5.7]ϯ; p=0.21
	+Ŧ,§

	Level of severity in pregnancy: pain in 3-4 locations (vs no pain)
	All
	12 weeks pp
	179
	Persistent PPGP (pain intensity)
	β coefficient 21.5 [10.7-32.3]
	β coefficient 18.7 [7.9-29.6]ϯ
	+Ŧ,§

	
	
	12 weeks pp
	179
	Persistent PPGP (non-recovery 12 weeks pp )
	5.2 [1.7-15.9]; p=0.004
	4.4 [1.3-14.6]ϯ; p=0.02
	+Ŧ,§

	Pre-pregnancy body mass index ≥25 (vs BMI <25)
	All
	12 weeks pp
	179
	Persistent PPGP (Disability rating index)
	β coefficient 5.6 [0.5-10.6]; p=0.03
	β coefficient 4.6 [-0.3-9.5]ǁ; p=0.07
	+Ŧ,§

	
	
	12 weeks pp
	179
	Persistent PPGP (pain intensity)
	β coefficient 8.8 [1.5-15.1]; p=0.02
	β coefficient 5.7 [-0.3-11.8]#; p=0.05
	+Ŧ,§

	
	
	12 weeks pp
	179
	Persistent PPGP (non-recovery 12 weeks pp )
	2.2 [1.1-4.4]; p=0.03
	2.1 [1.0-4.5]#; p=0.05
	+Ŧ,§

	Pre-pregnancy low back pain (vs no low back pain pre-pregnancy)
	All
	12 weeks pp
	179
	Persistent PPGP (Disability rating index)
	β coefficient 5.0 [0.3-9.8]; p=0.04
	β coefficient 5.0 [0.5-9.5]**; p=0.03
	+Ŧ,§

	*For overall quality of evidence: +; very low; ++, low; +++, moderate; ++++, high; ϯAdjusted for pre-pregnancy BMI, sum pain provocation tests; ŦPhase 1 of investigation: Exploratory analysis to identify potential risk factors using multivariate regression; §Downgraded for inconsistency and publication bias since only one study examined this factor at this follow up time; ǁAdjusted for pre-pregnancy low back pain, sum pain provocation tests, Active Straight Leg Raise test; #Adjusted for number of pain sites, sum pain provocation tests; **Adjusted for pre-pregnancy body mass index, sum pain provocation tests, Active Straight Leg Raise test.



Table 4: Physical prognostic factors for PPGP persisting 6 postpartum 
	Factors (study)
	Participants (all or subgroup)
	Time of follow up postpartum (pp)
	No of participants
	Outcome
	Unadjusted OR
	Adjusted OR
	Quality of evidence (GRADE)*

	Mode of delivery: instrumental vaginal delivery  (vs unassisted vaginal delivery)
(Bjelland et al., 2013b) 
	All
	6 months pp
	9002
	Persistent PGSϯ
	1.3 [1.0-1.6] p<0.05
	1.3 [1.0-1.7]§ p<0.05; 
1.4 [1.1-1.8]ǁ p<0.05
	+ϯ,Ŧ

	
	
	6 months pp
	9002
	Persistent Severe PGSϯ
	1.4 [0.7-2.6]
	1.3 [0.7-2.4]§; 1.3 [0.7-2.5]ǁ
	+ϯ,Ŧ

	
	Women who did not use crutches in pregnancy week 30
	6 months pp
	6803
	Persistent PGSϯ
	1.2 [0.9-1.7]
	1.3 [0.9-1.9]§
	+ϯ,Ŧ

	
	
	6 months pp
	6803
	Persistent Severe PGSϯ
	1.3 [0.5-3.8]
	1.1 [0.4-3.1]§
	+ϯ,Ŧ

	
	Women who used crutches in pregnancy week 30
	6 months pp
	2199
	Persistent PGSϯ
	1.6 [1.0-1.9] p<0.05
	1.5 [1.0-2.3]§ p<0.05
	+ϯ,Ŧ

	
	
	6 months pp
	2199
	Persistent Severe PGSϯ
	1.6 [0.7-3.7]
	1.3 [0.6-3.1]§
	+ϯ,Ŧ

	Mode of delivery: emergency caesarian section  (vs unassisted vaginal delivery)
(Bjelland et al., 2013b) 
	All
	6 months pp
	9060
	Persistent PGSϯ
	1.0 [0.8-1.3]
	0.9 [0.7-1.2]§; 0.8 [0.6-1.1]ǁ
	+ϯ,Ŧ

	
	
	6 months pp
	9060
	Persistent Severe PGSϯ
	1.8 [1.0-3.1] p<0.05
	1.6 [0.9-2.8]§; 1.5 [0.8-2.6]ǁ
	+ϯ,Ŧ

	
	Women who did not use crutches in pregnancy week 30
	6 months pp
	6799
	Persistent PGSϯ
	0.8 [0.5-1.2]
	0.7 [0.5-1.1]§
	+ϯ,Ŧ

	
	
	6 months pp
	6799
	Persistent Severe PGSϯ
	1.0 [0.3-3.3]
	0.6 [0.2-2.2]§
	+ϯ,Ŧ

	
	Women who used crutches in pregnancy week 30
	6 months pp
	2261
	Persistent PGSϯ
	1.0 [0.7-1.9]
	1.0 [0.7-1.4]§
	+ϯ,Ŧ

	
	
	6 months pp
	2261
	Persistent Severe PGSϯ
	2.0 [1.1-3.8] p<0.001
	2.0 [1.0-4.0]§ p<0.05
	+ϯ,Ŧ

	Mode of delivery: planned caesarian section  (vs unassisted vaginal delivery)
(Bjelland et al., 2013b) 
	All
	6 months pp
	8952
	Persistent PGSϯ
	1.2 [1.0-1.6]
	1.1 [0.8-1.4]§; 1.0 [0.8-1.3]ǁ
	+ϯ,Ŧ

	
	
	6 months pp
	8952
	Persistent Severe PGSϯ
	2.8 [1.7-4.6] p<0.001
	2.6 [1.6-4.3]§ p<0.001
2.3 [1.4-3.9]ǁ p<0.01
	+ϯ,Ŧ

	
	Women who did not use crutches in pregnancy week 30
	6 months pp
	6695
	Persistent PGSϯ
	0.8 [0.5-1.3]
	OR 0.7 [0.5-1.1]§
	+ϯ,Ŧ

	
	
	6 months pp
	6695
	Persistent Severe PGSϯ
	0.8 [0.2-3.5]
	0.6 [0.1-3.6]§
	+ϯ,Ŧ

	
	Women who used crutches in pregnancy week 30
	6 months pp
	2257
	Persistent PGSϯ
	1.4 [1.0-1.9]
	1.3 [0.9-1.8]§
	+ϯ,Ŧ

	
	
	6 months pp
	2257
	Persistent Severe PGSϯ
	3.2 [1.8-5.5] p<0.001
	3.3 [1.9-5.9]§ p<0.001
	+ϯ,Ŧ

	Obstetric complications (yes vs no)
(Bjelland et al., 2013b) 
	All
	6 months pp
	10400
	Persistent PGSϯ
	1.0 [0.8-1.2]
	0.9 [0.7-1.1]§; 0.9 [0.7-1.1]ǁ
	+ϯ,Ŧ

	
	
	6 months pp
	10400
	Persistent Severe PGSϯ
	1.0 [0.6-1.6]
	0.7 [0.4-1.2]§; 0.8 [0.4-1.3]ǁ
	+ϯ,Ŧ

	Other pain conditions (yes vs no)
(Bjelland et al., 2013b) 
	All
	6 months pp
	10400
	Persistent PGSϯ
	1.8 [1.5-2.0] p<0.001
	1.7 [1.5-1.9]§; 1.6 [1.4-1.8]ǁ
	+ϯ,Ŧ

	
	
	6 months pp
	10400
	Persistent Severe PGSϯ
	1.7 [1.2-2.3] p<0.001
	1.5 [1.1-2.1]§ p<0.001; 
1.3 [0.9-1.9]ǁ p<0.001
	+ϯ,Ŧ

	Birthweight <3000g (vs 3000-4499g)
(Bjelland et al., 2013b) 
	All
	6 months pp
	9753
	Persistent PGSϯ
	1.1 [0.8-1.3]
	1.1 [0.9-1.4]§; 1.1 [0.9-1.5]ǁ
	+ϯ,Ŧ

	
	
	6 months pp
	9753
	Persistent Severe PGSϯ
	1.0 [0.5-1.7]
	1.0 [0.5-1.8]§; 1.0 [0.5-1.9]ǁ
	+ϯ,Ŧ

	Birthweight ≥4500g (vs 3000-4499g)
(Bjelland et al., 2013b) 
	All
	6 months pp
	9489
	Persistent PGSϯ
	0.9 [0.7-1.2]
	0.9 [0.7-1.2]§; 0.9 [0.6-1.2]ǁ
	+ϯ,Ŧ

	
	
	6 months pp
	9489
	Persistent Severe PGSϯ
	0.7 [0.3-1.5]
	0.6 [0.3-1.4]§; 0.6 [0.3-1.4]ǁ
	+ϯ,Ŧ

	Use of crutches in pregnancy week 30 (yes vs no)
(Bjelland et al., 2013b) 
	All
	6 months pp
	10400
	Persistent PGSϯ
	4.0 [3.5-4.6] p<0.001
	3.8 [3.3-4.4]ǁ p<0.001
	++ϯ,Ŧ,***

	
	
	6 months pp
	10400
	Persistent Severe PGSϯ
	6.9 [4.8-10] p<0.001
	6.4 [4.4-9.3]ǁ p<0.001
	++ϯ,Ŧ.***

	Level of severity in pregnancy: pain in 3 locations (vs 1-2 locations)
(Bjelland et al., 2013a) 
	All
	6 months pp
	39726
	Persistent PGSϯ
	4.7# [4.1-5.3]; p<0.0001
	4.2 [3.7-4.8]c p<0.001
	+ϯ,Ŧ

	
	
	6 months pp
	39726
	Persistent Severe PGSϯ
	4.0# [2.7-5.8]; p<0.0001
	3.5 [2.4-5.1]** ; p<0.001
	+ϯ,Ŧ

	Level of severity in pregnancy: Severe pain in 3 locations (vs 1-2 locations)
(Bjelland et al., 2013a) 
	All
	6 months pp
	32598
	Persistent PGSϯ
	19.6# [17.0-22.7]; p<0.0001
	16.3 [14-18.9]** p<0.001
	+ϯ,Ŧ

	
	
	6 months pp
	32598
	Persistent Severe PGSϯ
	31.3# [22.1-44.4]; p<0.0001
	24 [16.8-34.3]**; p<0.001
	+ϯ,Ŧ

	Co-morbidity index: 1 disease (vs 0 diseases)
(Bjelland et al., 2013a) 
	All
	6 months pp
	25313
	Persistent PGSϯ
	1.4# [1.2-1.7]; p<0.0001
	1.3 [1.1-1.6]d; p<0.01
	+ϯ,Ŧ

	
	
	6 months pp
	25313
	Persistent Severe PGSϯ
	1.4# [0.9-2.1]; p=0.18
	1.2 [0.8-1.9]ϯϯ
	+ϯ,Ŧ

	Co-morbidity index: 2-3 diseases (vs 0 diseases)
(Bjelland et al., 2013a) 
	All
	6 months pp
	25093
	Persistent PGSϯ
	2.2# [1.8-2.5]; p<0.0001
	1.8 [1.5-2.1]ϯϯ; p<0.001
	+ϯ,Ŧ

	
	
	6 months pp
	25093
	Persistent Severe PGSϯ
	2.2# [1.4-3.2]; p=0.0003
	1.6 [1.1-2.5]ϯϯ; p<0.05
	+ϯ,Ŧ

	Co-morbidity index: ≥4 diseases (vs 0 diseases)
(Bjelland et al., 2013a) 
	All
	6 months pp
	13165
	Persistent PGSϯ
	3.9# [3.2-4.8] p<0.0001
	2.4 [1.9-3.0]ϯϯ; p<0.001
	+ϯ,Ŧ

	
	
	6 months pp
	13165
	Persistent Severe PGSϯ
	4.7# [2.8-7.8] p<0.0001
	2.3 [1.3-3.9]ϯϯ; p<0.01
	+ϯ,Ŧ

	BMI at inclusion (approx. 17 weeks gestation): 25-30 (vs <25)
(Bjelland et al., 2013a) 
	All
	6 months pp
	34103
	Persistent PGSϯ
	1.3# [1.2-1.5] p<0.0001
	1.1 [1.0-1.3]ŦŦ
	+ϯ,Ŧ

	
	
	6 months pp
	34103
	Persistent Severe PGSϯ
	1.4# [1.0-2.0] p=0.04
	1.1 [0.7-1.5]ŦŦ
	+ϯ,Ŧ

	BMI at inclusion  (approx. 17 weeks gestation): ≥30 (vs <25)
(Bjelland et al., 2013) 
	All
	6 months pp
	27025
	Persistent PGSϯ
	2.5# [2.2-2.8] p<0.0001
	1.8 [1.5-2.0]ŦŦ; p<0.001
	+ϯ,Ŧ

	
	
	6 months pp
	27025
	Persistent Severe PGSϯ
	2.9# [2.0-4.1]; p<0.0001
	1.6 [1.1-2.4]ŦŦ ; p<0.05
	+ϯ,Ŧ

	Age of menarche  ≤10 yoa (vs ≥13 yoa)
(Bjelland et al., 2013a) 
	All
	6 months pp
	26126
	Persistent PGSϯ
	2.1# [1.6-2.7]; p<0.0001
	1.3 [1.0-1.8]§§; p<0.05
	+ϯ,Ŧ

	
	
	6 months pp
	26126
	Persistent Severe PGSϯ
	5.1# [3.0-8.7]; p<0.0001
	3.1 [1.8-5.3]§§; p<0.001
	+ϯ,Ŧ

	Age of menarche  11 yoa (vs ≥13 yoa)
(Bjelland et al., 2013a) 
	All
	6 months pp
	29383
	Persistent PGSϯ
	1.5# [1.3-1.8]; p<0.0001
	1.2 [1.0-1.4]§§; p<0.05
	+ϯ,Ŧ

	
	
	6 months pp
	29383
	Persistent Severe PGSϯ
	2.3# [1.5-3.4]; p=0.0001
	1.7 [1.2-2.6]§§; p<0.01
	+ϯ,Ŧ

	Age of menarche  12 yoa (vs ≥13 yoa)
(Bjelland et al., 2013a) 
	All
	6 months pp
	35736
	Persistent PGSϯ
	1.2# [1.1-1.4]; p=0.0021
	1.1 [0.9-1.2]§§
	+ϯ,Ŧ

	
	
	6 months pp
	35736
	Persistent Severe PGSϯ
	1.6# [1.1-2.2]; p=0.0055
	1.4 [1.0-2.0]§§; p<0.05
	+ϯ,Ŧ

	Previous low back pain (yes vs no)
(Bjelland et al., 2013a) 
	All
	6 months pp
	41421
	Persistent PGSϯ
	1.9# [1.7-2.2]; p<0.0001
	1.5[1.4-1.7]ǁǁ; p<0.001
	+ϯ,Ŧ

	
	
	6 months pp
	41421
	Persistent Severe PGSϯ
	2.0# [1.5-2.6]; p<0.0001
	1.4 [1.0-1.9]ǁǁ; p<0.05
	+ϯ,Ŧ

	Smoking during pregnancy: occasional smoker (vs non-smoker)
(Bjelland et al., 2013a) 
	All
	6 months pp
	38865
	Persistent PGSϯ
	1.5# [1.2-1.9]; p<0.0001
	1.3 [1.0-1.6]##; p<0.05
	+ϯ,Ŧ

	
	
	6 months pp
	38865
	Persistent Severe PGSϯ
	1.1# [0.6-2.2]; p=0.6945
	0.7[0.4-1.5]##
	+ϯ,Ŧ

	Smoking during pregnancy: daily smoker (vs non-smoker)
(Bjelland et al., 2013a) 
	All
	6 months pp
	38856
	Persistent PGSϯ
	1.4# [1.1-1.8]; p=0.0023
	1.0 [0.8-1.3]##
	+ϯ,Ŧ

	
	
	6 months pp
	38856
	Persistent Severe PGSϯ
	1.7# [1.0-2.9]; p=0.046
	1.2 [0.7-2.1]##
	+ϯ,Ŧ

	*For overall quality of evidence: +; very low; ++, low; +++, moderate; ++++, high; ϯQuestions to determine PGS and persistent PGS might be open to interpretation with no pain diagram used; ŦPhase  of investigation: Tested specific hypothesis, used multivariate logistic regression; §Adjusted for maternal age, parity, educational level, BMI, obstetric complications, other pain conditions, birthweight, emotional distress; ǁAdjusted for maternal age, parity, educational level, body mass index, obstetric complications, other pain conditions, birthweight, emotional distress, and use of crutches in pregnancy; #Calculated from raw data (95% CI calculated using natural logarithm method (Altman et al 1991); **Adjusted for emotional distress, co-morbidity index, body mass index at inclusion, age at menarche, previous low back pain, Smoking during pregnancy; ϯϯAdjusted for emotional distress, level of severity in pregnancy, body mass index at inclusion, age at menarche, previous low back pain, Smoking during pregnancy; ŦŦAdjusted for emotional distress, level of severity in pregnancy, co-morbidity index, age at menarche, previous low back pain, Smoking during pregnancy; §§Adjusted for emotional distress, level of severity in pregnancy, co-morbidity index, body mass index at inclusion,  previous low back pain, Smoking during pregnancy; ǁǁAdjusted for emotional distress, level of severity in pregnancy, co-morbidity index, body mass index at inclusion, age at menarche,  Smoking during pregnancy; ##Adjusted for emotional distress, level of severity in pregnancy, co-morbidity index, body mass index at inclusion, age at menarche, previous low back pain; ***Upgraded one level for large effect size.

















Table 5: Psychological prognostic factors for PPGP persisting 6 postpartum 
	Factor 
(Bjelland et al., 2013)a 
	Participants (all or subgroup)
	Time of follow up postpartum (pp)
	No of participants
	Outcome
	Unadjusted OR
	Adjusted OR
	Quality of evidence (GRADE)*

	Emotional distress at one point: at 17 weeks or 30 weeks  gestation (vs no emotional distress)
	All
	6 months pp
	40029
	Persistent PGSϯ
	1.7ǁ [1.5-2.0]; p<0.0001
	1.3 [1.1-1.5]§; p<0.01
	+ϯ,Ŧ

	
	
	6 months pp
	40029
	Persistent Severe PGSϯ
	2.8ǁ [2.0-4.1]; p<0.0001
	2.0 [1.4-2.9]§; p<0.001
	+ϯ,Ŧ

	
	Women with onset of PPGP after 17 weeks gestation
	6 months pp
	31637
	Persistent PGSϯ
	1.8ǁ [1.4-2.3]; p<0.0001
	1.4 [1.1-1.7]§; p<0.01
	+ϯ,Ŧ

	
	
	6 months pp
	31637
	Persistent Severe PGSϯ
	3.2ǁ [1.9-5.4]; p<0.0001
	2.3 [1.3-4.0]§; p<0.01
	+ϯ,Ŧ

	Emotional distress at two points: at 17 weeks and 30 weeks  gestation (vs no emotional distress)
	All
	6 months pp
	37909
	Persistent PGSϯ
	2.4ǁ [1.9-2.9]; p<0.0001
	1.5 [1.2-1.9]§; p<0.001
	+ϯ,Ŧ

	
	
	6 months pp
	37909
	Persistent Severe PGSϯ
	3.4ǁ [2.1-5.6]; p<0.0001
	1.9 [1.1-3.1]§; p<0.05
	+ϯ,Ŧ

	
	Women with onset of PPGP after 17 weeks gestation
	6 months pp
	30009
	Persistent PGSϯ
	2.8ǁ [2.1-3.7]; p<0.0001
	1.9 [1.4-2.6]§; p<0.001
	+ϯ,Ŧ

	
	
	6 months pp
	30009
	Persistent Severe PGSϯ
	3.7ǁ [1.7-7.7]; p=0.0006
	2.3 [1.1-4.9]§; p<0.05
	+ϯ,Ŧ

	*For overall quality of evidence: +; very low; ++, low; +++, moderate; ++++, high; ϯQuestions to determine PGS and persistent PGS might be open to interpretation with no pain diagram used; ŦPhase  of investigation: Tested specific hypothesis, used multivariate logistic regression; §Adjusted for level of severity in pregnancy, co-morbidity index, BMI at inclusion, age at menarche, previous Low back pain, Smoking during pregnancy; ǁCalculated from raw data (95% CI calculated using natural logarithm method Altman et al 1991).
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