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ABSTRACT
Introduction: Systematic assessments of Motivational Interviewing (MI) in smoking behavior have been rare to date. This 
study aimed to determine whether an integrated approach, involving staff training in MI techniques, was sufficient to affect 
change in smoking status or intensity in low-income pregnant and postpartum women.

Methods: Overall, 500 consecutive smokers were recruited at first prenatal visit to public antenatal clinics. Following staff training, 
500 more were recruited (intervention group). Data were recorded at 28–32 weeks gestation, after birth, at 3–4 and 7–9months post-
partum. The primary outcome measure was self-reported continued abstinence from smoking verified by urinary cotinine analysis. 
Changes in smoking intensity were also measured.

Results: There was no significant difference in the proportion of smokers in the intervention and control groups who reported 
stopping smoking at 28–32 weeks gestation (8.2% vs. 8.8%; p=.73), 1 week after birth (8.6% vs. 11.4%; p=.14), 3–4months 
after birth (5.8% vs. 4.8%; p=.48), or 7–9months after birth (5.2% vs. 4.0%; p=.36). Although more cases were nonsmoking 
at the second visit, 14.8% [95% CI=11.8–18.5] vs. 13.1% controls [95% CI=10.3–16.6], this was not statistically significant.

Conclusions: MI delivered at a number of time points during pregnancy and up to 9months postpartum failed to affect quit 
rates. It may have had a small effect in preventing relapse among spontaneous quitters in late pregnancy though the validity of 
this remains uncertain.

INTRODUCTION

Smoking is still the commonest public health problem in 
pregnancy. It is one of the few potentially preventable fac-
tors associated with adverse outcomes in pregnancy, perina-
tally, in infancy, and in childhood (Cnattingius, 2004; Salihu 
& Wilson, 2007). Prevalence of smoking in Ireland is high-
est in young girls of childbearing age, with a distinct social 
class gradient (Morgan etal., 2008), and has increased over 
time (Friel, Nic Gabhainn, & Kelleher, 1999; Kelleher etal., 
2003; Morgan et al., 2008). This cohort of women attends 
public prenatal clinics during pregnancy and is a key target 
for intervention.

A systematic review of interventions for smoking cessa-
tion in pregnancy found that smoking cessation programs in 
pregnancy appeared effective in reducing smoking rates, low 
birth weight, and preterm birth (Lumley, Oliver, Chamberlain, 

& Oakley, 2004). An updated review, which included eight 
new studies (Lumley etal., 2009), similarly showed that ces-
sation interventions in early pregnancy reduced smoking in 
later pregnancy by between 6% and 9%. Asubgroup analysis, 
which included cognitive behavior therapy, educational and 
motivational interviewing (MI) strategies, showed a pooled 
effect similar to that of the whole group (RR 0.95, 95% CI 
0.93–0.97).

MI is a client-centered, directive method for enhanc-
ing intrinsic motivation to change by exploring and resolv-
ing ambivalence (Miller & Rollnick, 1991). MI recognizes 
change as a natural process which is especially true in 
pregnancy when between 20% and 40% of pregnant smok-
ers quit, the majority in early pregnancy (Cnattingius, 2004; 
Fingerhut, Kleinman, & Kendrick, 1990) although at least 
two-thirds relapse in the first year after birth (Fingerhut etal., 
1990; Lumley etal., 2004; Tong, Jones, Dietz, D’Angelo, & 
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Effectiveness of motivational interviewing

Bombard, 2009). It is recognized that even brief MI coun-
seling can accelerate or facilitate change (Miller & Rollnick, 
1991), particularly with clients who are less motivated and 
who are ambivalent about changing behavior (DiClemente & 
Prochaska, 1998).

The potential effectiveness of MI in addressing smoking 
cessation in pregnancy is biologically plausible as this group of 
women are similar to those with other types of addiction where 
MI has shown definite impact (Heil, Linares Scott, & Higgins, 
2009). Despite this, evidence around the effectiveness of MI 
in addressing smoking cessation in pregnancy and postpartum 
at the time of this study was modest, with studies showing at 
most short-term benefits (Dolan-Mullen et al., 2000; Stotts, 
DiClemente, & Dolan-Mullen, 2002).

This article set out to provide further evidence of effective-
ness of an MI intervention among a large cohort of pregnant 
smokers and those who had quit since becoming pregnant.

METHODS

StudyDesign

We used a quasi-experimental historical cohort design to 
determine whether MI was effective in increasing quit rates at 
a number of longitudinal time points in pregnancy and post-
partum. This design was adopted because this was in effect a 
group intervention and contamination could not be avoided. 
Although quit rates were the primary outcome measure, we 
acknowledged that the goal of quitting smoking during preg-
nancy and staying quit might be unrealistic for this group of 
low-income women and hence variation in smoking intensity 
was also examined with a harm-reduction approach in mind 
(Ershoff, Solomon, & Dolan-Mullen, 2000).

Inclusion Criteria

Expectant mothers were recruited to public prenatal clinics at 
first prenatal visit who were smokers at the time of pregnancy 
and who met the criteria for inclusion in the study (age 16–40, 
Irish national and resident in North Dublin City and County). 
Asmoker at the time of pregnancy was defined as

currently smoking (at least one cigarette in past 7days);
smoked at time of pregnancy but stopped since becoming 

aware of pregnancy (spontaneous quitters).

This latter group was purposefully included as it is well recog-
nized that smoking behavior in pregnancy demonstrates a com-
plex and often unpredictable pattern (Pickett, Wakschlag, Dai, 
& Leventhal, 2003). Most of those who spontaneously quit 
early in pregnancy relapse either before or shortly after deliv-
ery (Solomon & Quinn, 2004). This group was thus included 
as smokers because of the possibility of relapse, the potential 
to benefit from the intervention and the focus on postpartum 
smoking behavior. Aquitter was therefore defined as a woman 
who stopped smoking having become aware of pregnancy or at 
time of first prenatal visit and stayed nonsmoking during and 
after pregnancy (Abrahamsson & Ejlertsson, 2000).

SampleSize

Lumley et al. (2004) showed pooled absolute differences in 
smoking cessation rates of 6.6%–9.2% between cases and 

controls, with higher estimated differences in better quality 
studies of higher intensity using validated smoking cessation 
measures. Data from a previous study of public prenatal clin-
ics in the three maternity teaching hospitals in Dublin showed 
that 19% of smokers quit for the duration of pregnancy (Collins, 
2002). Therefore, using a 95% CI and an 80% power to detect 
an expected difference in quit rate of 8% between cases and 
controls and allowing for a 15% participant drop-out rate, a total 
sample size of 984 was deemed necessary and 1,000 women 
were recruited.

Enrollment

Two part-time researchers were employed to enroll eligible 
women. Apresenting sample of 500 expectant mothers was 
recruited first and received “usual care” from hospital mid-
wives, doctors, and, subsequently, public health nurses in 
the community which may or not have included advice and 
information on smoking cessation. Recruitment of the 500 
intervention women followed a 3-month washout period dur-
ing which health personnel were trained in brief intervention 
using MI techniques. All recruits to the study were identi-
fied by means of a sticker placed on the front of the patients, 
chart to facilitate further follow-up. Monthly analysis of 
recruitment rates was provided by written report to a Steering 
Committee.

Training

The training of hospital and public health nursing staff was 
delivered by two Health Promotion Officers who attended a 
course designed and delivered by an independent Consultant 
Midwife who specialized in MI training in pregnancy and 
postpartum and had delivered training to nurses at the Swedish 
Cancer Society, as part of the Smoke Free-children Initiative 
(Cancerfonden, 2001). We had planned to carry out 2 full days 
of training. However, it became evident that this would not be 
possible for front-line staff in the context of maintaining service 
delivery. Participants were subsequently given the choice of 2 
full days, which encompassed video role-play and individual 
feedback or condensed 1-day training. The aim of the course 
was to provide staff with an understanding of the principles of 
MI and to develop skills in its practice within a brief time period 
of 5–10 min.

The aspects of the training that were covered are shown in 
Table1.

Data Collection

Demographic details at the first prenatal visit included age, 
marital status, number of children, medical card status, gravid 
status, and number of weeks pregnant. The smoking history 
included current smoking status (see above), number of years 
smoking, amount smoked, partner smoking, and number of 
additional smokers in the home.

Outcome Measures (Including Biochemical Validation)

Russell Standard total abstinence at each time point was used 
to define smoking cessation (Russell, Crawford, & Woodby, 
2004). Self-reported smoking cessation was verified by near 
patient urinary cotinine testing at 28–32 weeks pregnancy and 
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at 3–4months postpartum. Using and interpreting the results 
of urinary cotinine testing using analysis by a simple colori-
metric assay, the “Smokescreen” test (Cope, Nayyar, Holder, 
Brock, & Chappel, 2000), formed part of the training pro-
gram. With this test, when urine is mixed with reagent, the 
sample is positive for nicotine metabolites if it develops a red-
orange color. The degree of nicotine consumption (from light 
to very heavy) can be easily assessed using an accompanying 
color chart with the color becoming darker with increased 
nicotine intake. The primary outcome variables were (a) 
change in smoking status based on self-reported response 
and (b) urinary cotinine measurement for those who had self-
reported quitting.

Smoking status was also categorized according to the num-
ber of cigarettes smoked into the following categories: None 
(0), Light (1–5), Medium (6–10), Heavy (11–15), and Very 
heavy (16+) (Pickett, Rathouz, Kasza, Wakschlag, & Wright, 
2005). Fluctuations in smoking intensity between the base-
line and at 28–32 weeks pregnancy and between baseline and 
3–4months postpartum were investigated to give a picture of 
the variation in smoking intensity.

Human Subjects Approval

The study was approved by the Rotunda Hospital Research 
Ethics Committee in January 2004 (Reference number 
04/01/07). Informed written consent was obtained from all 
participants who received an information leaflet explaining the 
study.

Implementation of the Intervention

Brief intervention using the MI training techniques was pro-
vided by hospital and community personnel to 500 women (the 
intervention group) at the antenatal first prenatal visit (12–20 
weeks), 28–32 weeks gestation in the hospital, at 1 week after 
birth, 3–4months and 7–9months postdelivery in the com-
munity. Interviewer-administered questionnaires were used to 
record data on all participants at eachvisit.

Commencement of the study was delayed until 3months 
after the introduction of the Workplace Smoking Legislation 
on March 29, 2004 (Allwright etal., 2005). Apilot study com-
menced in April 2004. The process of intervention delivery 
and the time taken to deliver the intervention (range 3–10 min) 
were observed carefully by the researcher midwife and adjust-
ments made to the delivery flow chart protocol. Minor revision 
of the data instruments was subsequently undertaken.

An MI sheet placed inside the patient’s hospital chart pro-
vided a record of the number of times the intervention was 
delivered in the hospital setting (minimum twice) and the signa-
ture of professional staff that delivered it. Though not quantita-
tively analyzed, these sheets were examined by the researchers 
at the end of each clinic to ensure that delivery of the interven-
tion by the health professionals had taken place and to remove 
the record from the chart if a woman subsequently decided not 
to participate. Up to two telephone calls were made to women 
who did not attend for prenatal follow-up by the researchers and 
by the public health nurses postnatally to act as a reminder and 
to determine the reason if a subsequent decision not to partici-
pate wastaken.

The starting date for the study was June 28, 2004. Recruit-
ment of the control group continued until February 2005. 
Training of hospital and community staff took place between 
March and June 2006. An immediate posttraining evaluation 
was carried out. Follow-up assessment of the knowledge, atti-
tude, and reported behavior of participants at 6months post-
training was also conducted.

Recruitment to the intervention group commenced in July 
2006 and continued until June 2007.

Data Analysis

SPSS version 15 was used for statistical analysis. Descriptive 
summaries, including means and proportions and 95% 
confidence intervals (CIs), were used to describe the 
characteristics of the study sample, changes in the outcome 
variables, and number of cigarettes per day. The chi2 test was 
used for comparison of qualitative variables; the t test for two 
independent samples for mean differences in quantitative 
normally distributed variables and the Mann–Whitney U test 
as the nonparametric equivalent.

The preliminary analysis was carried out including and 
excluding those who had stopped smoking by the first prenatal 
visit. Mean (median) differences in number of cigarettes per 
day were calculated within groups based on smoking intensity 
to examine variability in cigarettes per day within these groups.

RESULTS

In total, 211 health professionals took the training course: 
83.3% the condensed and 16.7% the two full days of 

Table1. Description of Training Program

Training content
 Motivational interviewing—background and theory
 Asking open questions
 Asking about knowledge and passing on knowledge about
  smoking
 Asking about mothers’ own thoughts
 Replying and reflecting
 Brief intervention
 Change as a process
 Successful methods of talking about smoking
 Facts on smoking
 Health problems associated with smoking for mother and baby
 Facts on nicotine replacement
 Talking to women who have decided to give up or who have 

given 
  up smoking
How to deal with specific situations
 How to ask about smoking?
 How to deal with “knowledge fight”?
 How to involve the smoker’s partner?
 How not to destroy the relationship?
 How to deal with the excuses people give to stay a smoker?
 How to make smokers think about the issue?
 What is effective and possible in 2–3 min?
 How to change attitudes?
 What results can we expect?
 How effective is cutting down?
 How to deal with pregnant women who do not like being told
  what to do?
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training. Participation was high with a completion rate of 
92.8%. Immediate posttraining evaluation showed that skills 
practice was rated as excellent or good by 92%. Follow-up 
assessment of the knowledge, attitude, and reported behavior 
of participants at 6months posttraining showed that 94% felt 
“moderately” or “completely” able to integrate MI skills into 
their practice (Hayes, 2009). It also showed that participants 
were more confident in their ability to deliver basic MI skills 
and more likely to be proficient in specific MI skills compared 
with a control group who did not receive training.

There were 34 (6.8%) initial refusals among controls 
and 49 (9.8%) in the intervention study participants. In total, 
71 women, 48 intervention (10.6%) and 23 controls (4.9%), 
refused to take part at subsequent visits. None refused to pro-
vide urinary samples for cotinine analysis. Review of the MI 
sheets in the charts showed a high completion rate except 
where women had failed to return or refused to participate at a 
follow-upvisit.

Table1 shows that the demographic variables were similar 
in both groups apart from the intervention group being half a 
week later in pregnancy.

Table2 shows the smoking status of participants and the 
number of cigarettes smoked at baseline. Asignificant differ-
ence in smoking status was noted, with more spontaneous quit-
ters in the control and more current smokers in the intervention 
group (chi2=9.3, df=2, p=.01). When spontaneous quitters 

were considered separately, cases were still half a week later in 
pregnancy (14.0 vs. 13.3 weeks); however, the mean difference 
was no longer statistically significant (p=.08).

Table3 shows the proportion of women who stopped smok-
ing at the second and subsequent visits. There was no signifi-
cant difference in the proportion of the total cohort who quit at 
each visit. When the spontaneous quitters were excluded, the 
nonsignificant differences remained.

A high proportion of the cohort attended at the second visit 
(93% intervention vs. 94.6% control). Difference in response 
rates emerged in favor of the controls from the third visit 
onwards. These differences were statistically significant after 
birth (63.2% intervention vs. 67.2% control, p= .009) and 
of borderline significance at 3–4months (55.6.% vs. 58.8%, 
p= 0.05) and at 7–9months postpartum (47% vs. 53.4%, 
p=0.05).

The mean number of self-reported cigarettes smoked at 
the first prenatal visit (V1) and late pregnancy (V2), and at 
3–4months postpartum (V4) for cases and controls within each 
smoking category are shown in Table4. There was little vari-
ation in the number of cigarettes smoked with no statistically 
significant differencesnoted.

Although more cases were nonsmoking at V2, 14.8% [95% 
CI=11.8–18.5] vs. 13.1% controls [95% CI=10.3–16.6], 
the difference was not statistically significant. Asmaller pro-
portion of cases were heavy and very heavy smokers at V4, 

Table2. Demographic and Smoking Variables at Baseline

Demographics

Intervention Control

N N p value

Median age (years) 500 26.2 500 26.3 0.95
First pregnancy (%) 171/500 34.2 193/500 38.6 0.15
Median number of weeks pregnant 500 13.9 500 13.4 0.003*
General Medical Services card (%) 264/496 52.8 267/492 53.4 0.74
Married (%)a 86/500 17.2 81/500 16.2 0.40
Median number of children living in same house 500 1.2 500 1.2 0.51
Smoking
 Median number of years smokingb 498 10.1 500 10.3 0.51
 Median number of cigarettes per day 500 10.2 500 9.5 0.16
 Partner smoking %c 327/470 69.6 330/470 70.2 0.83
 Median number of cigarettes smoked/day by partner 327 14.7 330 15.2 0.48
 Median number of people living in house (other than self
  or partner) who smoke

497 0.5 500 0.6 0.41

Current smoking status (%)
500 500

 I smoke now 118 23.6 209 18.2
 I smoke now but have cut down since becoming pregnant 332 66.4 664 66.4
 I have stopped smoking since Ithought Imight be pregnant 50 10.0 127 15.4 0.01*
Number of cigarettes per day (%)

500 500
 None 50 10.0 74 14.8 0.02*
 Light (1–5) 97 19.4 100 20.0 0.81
 Medium (6–10) 187 37.4 170 34.0 0.26
 Heavy (11–15) 72 14.4 82 16.4 0.38
 Very heavy (16+) 94 18.8 74 14.8 0.09

aLegal marital status.
bFor those still smoking at rst prenatal visit.
cFor those who reported having a partner.
*p < .05.
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29% [95% CI=23.7–35.0] vs. 37.5% [95% CI=32.2–43.3]; 
however, the overall numbers were small and statistical sig-
nificance not attained (Table4).

Table4 also shows a picture of postpregnancy relapse at 
3–4months postpartum for those who were nonsmoking at first 
prenatal visit. No differences between cases and controls were 
observed.

CONCLUSIONS

Main Findings

This study found that methodical delivery of good quality MI 
by front-line hospital and public health nursing staff to a large 
cohort of low-income women in pregnancy and postpartum did 
not affect quit rates, either for the total cohort who were smok-
ers at time of pregnancy or for the subgroup of women who had 
reported stopping smoking at time of the first prenatal visit. 

Although other studies had shown some impact in late preg-
nancy using a variety of methods (Stotts etal., 2002; Tappin 
et al., 2000), sustained differences between intervention and 
control groups have not been found (Stotts, DeLaune, Schmitz, 
& Grabowski, 2004; Stotts etal., 2002; Suplee, 2005; Thyrian 
etal., 2006). Although fewer cases who were spontaneous quit-
ters relapsed in late pregnancy, statistical significance was not 
attained hence the validity of this is uncertain. Over half of 
women attending the public prenatal clinics in our study had 
means-tested General Medical Services cards in contrast to 
22% of all comparably aged women (Health Service Executive, 
2008). A recent Glasgow-based RCT of home-based MI by 
midwives proved ineffective in improving smoking cessation 
rates among deprived pregnant women (Tappin etal., 2005). 
Our study is similar in that 2–5 sessions of MI were offered, 
though our staff had limited time, sometimes less than 5 min, 
to interact and deliver the intervention compared with 30-min 
sessions offered in Glasgow. Lumley et al. (2009) reported 

Table4. Mean Number of Cigarettes Smoked Per Day Within Smoking Categories at V1 (Enrollment),  
V2 (28–32 Weeks), and V4 (3–4 Months Postpartum)

V1 V2 V4

N1a %
Mean number of 
cigarettes per day N2a %

Mean number of 
cigarettes per day N4a %

Mean number of 
cigarettes per day

None
 Case 50 (10.0) 69 (14.8) 20 (7.6)
 Control 74 (14.8) 62 (13.1) 22 (7.2)
Light (1–5)
 Case 97 (19.4) 3.79 106 (22.8) 3.54 48 (18.4) 4.02
 Control 100 (20.0) 3.82 130 (27.5) 3.28 62 (20.3) 3.71
Medium (6–10)
 Case 187 (37.4) 8.94 148 (31.8) 8.96 118 (45.0) 9.03
 Control 170 (34.0) 9.02 160 (33.8) 8.90 107 (35.0) 9.04 
Heavy (11–15)
 Case 72 (14.4) 14.39 78 (16.8) 14.09 37 (14.1) 14.24
 Control 82 (16.4) 14.59 77 (16.3) 14.36 56 (18.3) 14.52
Very heavy (16+)
 Case 94 (18.8) 21.43 64 (13.8) 22.88 39 (14.9) 23.21
 Control 74 (14.8) 22.32 44 (9.3) 23.52 59 (19.2) 21.32
Total
 Case 500 (100) 465 (100) 262 (100)
 Control 500 (100) 473 (100) 306 (100)

aNumbers attending at each visit.

Table3. Proportion of Women Who Had Stopped Smoking at Each Visit

Total cohort Excluding spontaneous quitters

Intervention Control Intervention Control

N=500 % N=500 % p N=450 % N=423 % p

First prenatal visit 50 10 77 15.4 0.01*
28–32 weeks gestation 41 8.2 44 8.8 0.73 33 7.3 22 5.2 0.20
1 week after birth 43 8.6 57 11.4 0.14 26 5.8 28 6.6 0.61
3–4months after birth 29 5.8 24 4.8 0.48 20 4.4 10 2.4 0.09
7–9months after birth 26 5.2 20 4.0 0.36 11 3.3 13 3.1 0.83

*p<0.05
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higher cessation rates from more intensive trials. However, the 
greater intensity of MI sessions in Glasgow was still ineffectual 
(Tappin etal., 2005).

MI in combination with other strategies has since been 
shown to be beneficial. Apilot study offering MI and nico-
tine replacement therapy (NRT) by a midwife to rural disad-
vantaged women in their homes, has shown that 12.7% were 
nonsmokers at 12months (Bryce, Butler, Gnich, Sheehy, & 
Tappin, 2007). Although use of NRT was considered for our 
study, there was insufficient evidence at the time to support 
itsuse.

The New England Smoking Cessation/Reduction in 
Pregnancy Trial (NE SCRIPT) showed that telephone-assisted 
MI in addition to two other interventions (self-help manuals 
and “Quit and Win” monetary incentive lottery) resulted in a 
higher quit rate for women receiving calls (Parker etal., 2007).

The US Clinical Practice Guidelines (Fiore, Bailey, & 
Cohen, 2000; Fiore et al., 2008) recommend some type of 
behavioral counseling and medication for a variety of popu-
lations including pregnant women, for those willing to quit 
except where medication use is contraindicated. For those 
unwilling to quit, brief intervention consistent with MI strate-
gies designed to improve motivation is recommended.

A meta-analysis of five studies of pregnant and postpartum 
women (Heckman, Egleston, & Hofmann, 2010) found no dif-
ference in women who received MI compared with controls, 
although increased quit rates were found for the general popula-
tion. Another meta-analysis of eight studies of MI in pregnancy 
(Hettema & Hendricks, 2010) also showed nonsignificant 
abstinence rates for pregnant and postpartum women and sug-
gest that MI may be most useful for those with low motivation 
and low levels of tobacco dependence, previously noted also by 
Prochaska, Velicer, DiClemente, and Fava (1988).

Bauld and Coleman (2009) in their briefing paper for National 
Institute for Clinical Excellence (NICE) concluded that effective 
smoking cessation interventions in pregnancy are those which 
use cognitive behavioral approaches including MI (Lumley 
etal., 2009), self-help (Naughton, Prevost, & Sutton, 2008), and 
financial incentives (Bauld & Coleman, 2009; Lumley et al., 
2009). Arecent qualitative U.K.-based study determined wom-
en’s experiences of trying to stop smoking during pregnancy, 
within and outside of a financial incentives scheme (Mantzari, 
Florian, & Marteau, 2012) and cautioned against directly attrib-
uting the effects of such schemes to incentives per se, as other 
complex intermediary pathways may be at play such as better 
engagement and provision of support services.

Results from the Smoking, Nicotine and Pregnancy (SNAP) 
trial showed that addition of a nicotine-replacement patch to 
behavioral support failed to show an increase in abstinence 
rates among pregnant women (unadjusted odds ratio 1.26, 
95% CI 0.82–1.96) (Coleman etal., 2012). Compliance was 
low however, with only 7.2% using the patch for longer than 
a month.

What This StudyAdds

This study has a number of strengths including an interven-
tion training program that was well defined, a high fidelity of 
training implementation, adequate sample size, and biochemi-
cal confirmation of cessation. There was a high acceptance of 
the intervention by participants and high response rates though 
differences in favor of the control group emerged afterbirth.

The UK national guidelines (NICE, 2006), recommended 
that research be undertaken to determine which brief interven-
tions are most effective for low-income pregnant women; this 
study makes a positive contribution to this question.

The longitudinal study also afforded the opportunity to 
expand on Pickett’s work which has shown that smoking behav-
ior demonstrates substantial within person variation over the 
course of pregnancy (Pickett etal., 2003, 2005). Understanding 
this complex pattern is important, both in relation to effects on 
the fetus of differential exposure to cigarette smoke across three 
trimesters and for targeting smoking cessation interventions. 
Aprospective study of 304 pregnant women, where smoking 
was measured by self-report and biochemical measures, showed 
that second- and third-trimester smoking predicted decrease in 
birth-weight with third-trimester smoking showing the greatest 
effect which was dose related (Espy etal., 2010).

Validation of self-reports of nonsmoking status in preg-
nancy, using biochemical markers, has shown repeatedly that 
pregnant women tend to conceal their smoking, particularly 
in relation to the number of cigarettes smoked (Klebanoff, 
Levine, Clemens, DerSimonian, & Wilkins, 1998; Webb, 
Boyd, Messina, & Windsor, 2003). Prevalence rates of at least 
20% have been consistently reported by those who state at 
first prenatal visit that they have quit since becoming preg-
nant (Windsor, 2011). Including these “spontaneous quit-
ters” in our study was thus justified, as also evidenced by the 
high relapse rates at 3–4months after birth for this group as 
previouslynoted.

An accompanying qualitative study of 22 women who 
received the intervention found that the program had a re-
enforcing and facilitatory role (Hayes, 2009).

Study Limitations

The study took place prior to publication of the Motivational 
Interviewing Treatment Integrity (MITI) code for assessing 
interviewer behavior (Moyers, Martin, Manuel, Hendrickson, 
& Miller, 2005). The difficulties encountered in assessing the 
fidelity of implementation to the principles of MI for any given 
intervention, including the paucity of reliable and practical 
instruments with which to assess training, quality, and fidelity, 
have been noted previously (Allsop, 2007). Although a record 
of delivery of the intervention was meticulously maintained and 
checked by the researchers, and posttraining evaluation imme-
diately and at 6months later indicated a high degree of com-
petence, the intervention delivery was not directly observed.

The study design was a time-based before-after study using 
a quasi-experimental approach. Locating the study in parallel 
settings at the outset would have facilitated simultaneous ran-
domization and a halving of the recruitment period; however, 
informal investigation suggested that for practical reasons this 
would not be feasible. Training a portion of the staff in the sin-
gle hospital site could potentially result in cross-contamination. 
Therefore, in a single setting, with the midwife as the unit of 
intervention, where blindness was not possible to achieve and 
where cross-contamination would be unavoidable and not 
ethical in the context of patient care, the quasi-experimental 
historical cohort design was deemed the most appropriate 
methodology.

Although the design was relatively successfully imple-
mented, some differences arose because of the noncontempo-
raneous nature of the recruitment.
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There were important differences in smoking habits 
between the two groups at baseline with more spontaneous 
quitters in the control group. Apossible explanation is that leg-
islation protecting workers from the health ill effects of expo-
sure to second-hand smoke was introduced (Allwright etal., 
2005) just 3 months prior to commencement of our study; 
therefore, its impact had time to become established when the 
intervention group was recruited over a year later. This may 
have resulted in more committed smokers being recruited into 
the intervention group. The intervention group also took longer 
to recruit than the control group, which may suggest that the 
intervention group was a difficult one in which to succeed in 
terms of smoking cessation.

The risk of reporting no difference when there can be one 
(type II error) must be considered. The percentage of those who 
would likely have quit due to the intervention was estimated at 
8%, midway between the estimates reported by Lumley etal. 
(2004). Tappin etal. (2005) considered that the change in quit 
rate of 6 in 100 women continuing to smoke between interven-
tion and control group as suggested by Lumley etal. (2004) 
was probably not feasible in Glasgow, an area with significant 
material deprivation. As our population is similar, the effect 
estimate chosen, although valid, may also have been too high 
for this group of materially disadvantaged women. However, 
it seems unlikely that a “true” intervention effect had been 
missed in view of the lack of statistical significance at each 
time point and if so, the size of the effect would be very small.

Future Direction

According to NICE (2008), pregnant women must be encour-
aged to quit smoking. The nicotine-assisted reduction to stop 
strategy is not considered an appropriate smoking cessation 
method. For low-income women, a multifaceted strategy is 
necessary including behavioral and improved social supports 
and a range of fiscal and environmental measures.

In conclusion, the brief intervention of the type and inten-
sity offered in this study was ineffective in affecting quit rates 
in pregnancy and postpartum. Although there were some limi-
tations around the study design, it is unlikely that, even in the 
absence of these limitations, the intervention on its own would 
have had measurable impact on quit rates.
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