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Abstract
The majority of women who quit smoking during pregnancy relapse postpartum and many
experience increased depressive symptoms and concerns about body shape and weight. Given the
relationship between weight concerns and negative mood with smoking relapse, interventions
designed to address the postpartum experience are indicated. However, there are several
challenges to research with postpartum women. We describe the rationale of a randomized
controlled trial of postpartum smoking relapse prevention intervention and discuss methods to
address the specific challenges to recruiting, retaining and conducting health behavior
interventions among postpartum former smokers. Pregnant women who had quit smoking for at
least one month prior to the 34 week of pregnancy and who were motivated to stay quit
postpartum were recruited. Women were randomized either to a postpartum specific intervention
designed to address concerns about mood, stress and weight using cognitive-behavioral techniques
or to a support-only condition designed to control for time and attention. Intervention continues
through six months postpartum and women complete follow-up assessments at 12-, 24- and 52-
weeks after delivery. Women (n = 300) who had quit smoking as a result of pregnancy were
recruited and are being followed. The intervention described in this report is designed to address
stress, negative mood and concerns about weight that mediate smoking relapse postpartum to
sustain abstinence and improve maternal and infant health.
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1. Introduction
Although women are more likely to quit smoking during pregnancy than at any other time of
life [1,2], the majority of women who quit smoking during pregnancy will resume smoking
within the first six months of the postpartum period [3–5]. Smoking has many negative
health consequences for women, including increased risk for lung cancer [6,7], bladder
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cancer [8], cervical cancer [9], reproductive complications, menstrual dysfunction [10],
respiratory symptoms [11] and myocardial infarction [12]. In addition, given the links
between environmental tobacco smoke exposure and infant health problems like sudden
infant death syndrome, ear infections, respiratory illness and asthma [13,14] as well as later
deficits in cognitive and behavioral performance [15–17], interventions designed to prevent
postpartum smoking can have important public health benefits for mothers and their
children.

There also are unique aspects of the postpartum period that may increase the likelihood that
efforts to encourage women to maintain smoking abstinence at this time will be effective.
Women who quit during pregnancy spend up to eight months smoke-free [18], and
consequently have overcome the acute nicotine withdrawal symptoms, and broken many
habitual associations to smoking. Thus, interventions designed to prevent women from
resuming smoking after childbirth can decrease the overall smoking rate among women and
reduce the exposure of infants and young children to environmental tobacco smoke.

To develop successful postpartum smoking relapse prevention interventions, it is important
to understand factors that might increase urges to smoke postpartum. To date, the use of
alcohol [19], minority status [20], higher levels of prepregnancy nicotine dependence [20–
22], younger age [23] and lower educational attainment [24] have been associated with a
resumption of smoking after pregnancy. Having a partner who smokes has also received
consistent support as a factor related to postpartum relapse [4,19,21,22,25–27]. However,
the relationship between breast feeding and smoking has not been supported consistently
[4,22,25,26,28,29]. In addition to these demographic and situational factors, there are two
psychosocial factors, mood changes and concerns about body shape and weight, that also
increase postpartum smoking relapse risk and represent modifiable intervention targets.

1.1. Mood, weight concerns and postpartum smoking
The experience of depressive symptoms is common postpartum [30–32] and depressive
symptoms are strongly linked to smoking relapse [33–36] independently of nicotine
dependence [37]. Depressive symptoms during pregnancy [38,39] and postpartum [40] also
increase the risk of postpartum smoking. Similarly, maladaptive eating attitudes and
behaviors and concerns about shape and weight increase postpartum [41,42]. Specifically,
concerns about weight gain or the use of smoking as a weight control strategy may increase
a woman’s vulnerability to smoking during the postpartum period. Concerns about weight
[4,21], the use of snacking as a strategy to cope with smoking urges during pregnancy [21]
and having gained more than an average amount of weight during pregnancy [20] are
associated with postpartum smoking relapse.

Recent findings from a sample of women smokers who quit as a result of pregnancy provide
additional support for addressing mood and weight concerns to prevent postpartum smoking
relapse. First, women’s motivation to maintain cessation postpartum indicates that even after
controlling for intention to breast feed, partner’s smoking status, years of smoking and
prepregnancy nicotine dependence, factors that have previously been associated with
postpartum smoking relapse, weight concerns are related to motivation to stay quit
postpartum [43]. Second, results from a prospective study of women who quit smoking
during pregnancy and were followed through 6 months postpartum also suggest a role for
mood and weight concerns in predicting smoking relapse. Specifically, feeling confident to
manage weight without smoking and the experience of positive emotional states decreased
the risk of postpartum relapse during the first six months postpartum, while feeling
concerned about weight gain related to not smoking and the use of smoking as a tool to
manage weight increased the likelihood of resuming smoking [44]. Thus, ample evidence
suggests that weight concerns increase the likelihood of smoking relapse during the
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postpartum period. Importantly, smoking-related weight concerns are modifiable [45,46]. A
cognitive behavioral intervention designed to ameliorate women’s concerns about smoking-
related weight gain has been shown to be an efficacious smoking cessation treatment [45].

The current trial is based on the assumption that the ability of women to sustain smoking
abstinence postpartum can be enhanced by an intervention designed to address postpartum
weight and other concerns. Given that therapeutic support and monitoring may increase rates
of sustained abstinence, an experimental design that controls for the effects of therapeutic
time and attention is the best way to parse the effects of a cognitive-behavioral relapse
prevention program developed specifically to address the empirically and conceptually
supported factors related to postpartum relapse from those of nondirective, supportive
therapeutic time and attention. Thus, this randomized controlled clinical trial compares a
cognitive behavioral intervention focused on mood and weight issues to a supportive
behavioral intervention to prevent postpartum smoking relapse.

2. Study design and methods
2.1. Overview of study design

The goal of this ongoing investigation is to determine whether a cognitive behavioral relapse
prevention intervention designed to address mood and weight concerns during the
postpartum period will decrease the rate of postpartum relapse to smoking. Women who quit
smoking as a result of pregnancy, have quit for at least one month prior to delivery and are
motivated to remain abstinent postpartum complete baseline assessments and are randomly
assigned during the third trimester of pregnancy to either a cognitive behavioral relapse
prevention intervention specifically designed for women who quit smoking during
pregnancy, Strategies to Avoid Returning to Smoking (STARTS), or a nonspecific,
supportive condition (SUPPORT). Intervention occurs during the first six months
postpartum because the risk of relapse is greatest during the six months immediately
following delivery [4,5]. Women complete assessments at the prenatal baseline and at 3, 6
and 12 months postpartum. The study was reviewed and approved annually by the
University of Pittsburgh Institutional Review Board and participants provide informed
consent.

2.2. Recruitment
Pregnant women were recruited from local programs that supported smoking cessation
during pregnancy, obstetric and pediatric offices and other agencies that support women.
Based on our past experience recruiting pregnant women who had quit smoking [44,47], we
expected a substantial proportion of women to report lower levels of income and less
education than in general samples of women smokers. Indeed, one of the primary
recruitment sources was a program designed specifically to promote smoking cessation
among women receiving prenatal care in clinics serving lower income women [48]. In
addition, we expected our racial and ethnic breakdown to mirror that of past samples in
which approximately 40% of women were African American and 60% were Caucasian
American.

Because recruitment of pregnant and postpartum women, particularly lower-income women
who have successfully quit smoking, as required for this trial is challenging [49,50], two
strategies were proposed to facilitate recruitment. First, when the trial was designed the local
women’s hospital provided a prenatal tobacco cessation program free of charge. All women
enrolled in that program were provided with details about the postpartum relapse program.
Second, clinicians working on this trial were also frequent visitors to the satellite clinics
affiliated with the local women’s hospital to assist with proactive recruitment efforts.
Specifically, having the study clinician visits the satellite clinics helped the staff and
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providers involved in the obstetrical care become familiar with the study, and served as a
reminder to the medical staff to offer women the brochure and contact information about the
trial in a proactive recruitment strategy.

2.3. Eligibility and screening
Women are initially screened for eligibility by phone. Those meeting initial eligibility are
scheduled for an additional in person screening during which smoking abstinence is
biochemically verified and additional psychiatric criteria evaluated. To be eligible, women
initially had to self-report smoking daily for at least one month during the three months prior
to becoming pregnant, report smoking at least 5 cigarettes/day before quitting, and report
motivation to remain smoke-free postpartum. Motivation is assessed on a 4-point scale
ranging from “not at all motivated” (0) to “extremely motivated” (3), and women with a
score of at least 2 are considered motivated to quit.

Women meeting initial screening criteria are scheduled for an appointment to further
document current nonsmoking. This appointment was scheduled after 34 weeks of gestation
to balance the length of time women had quit prior to delivery with the potential for women
who have smoked during pregnancy to deliver earlier than nonsmokers. Additional
eligibility documented at this appointment included smoking and psychiatric status.
Specifically, women had to self-report no smoking during the past 2 weeks which was
documented using the time line follow-back methodology [51] as well as an expired-air
carbon monoxide level ≤8. In addition, psychiatric status was documented using either the
Prime-MD [51] or SCID [51]. Women who reported acute psychiatric disorders, including
other substance use problems that warranted immediate treatment in this interview, were
excluded from this trial (n = 4; see Fig. 1).

2.4. Sample size estimation
Based upon our previous work with a similar population [44], it is estimated that 15 and
20% of women will not complete assessments at 6 and 12 months postpartum. Women who
are lost to follow-up will be assumed to be smoking. Thus, sample size was based on the
estimate that 65% of women will resume smoking at six months without intervention and
findings from previous postpartum relapse prevention interventions. Previous postpartum
relapse prevention studies have demonstrated between 11% and 27% improvements in
abstinence rates at six months postpartum [50–53]. Because our intervention is intensive and
continues through six months postpartum, we estimated a decrease of 18% in relapse rates
for STARTS relative to no treatment at six-months postpartum. However, because we
believe that the supportive, nonspecific treatment (i.e., SUPPORT) will also increase rates of
sustained abstinence above those of no treatment, we expect 62% of women to relapse to
smoking in SUPPORT and estimate a 16% improvement in relapse rates in STARTS
relative to SUPPORT. These estimates correspond to abstinence rates of 53% vs. 37% at six
months postpartum in STARTS vs. SUPPORT, respectively. Using an alpha of .05 and a
two-tailed test for differences in proportions, 150 women per group (300 total) yields 80%
power to detect a 16% improvement in the proportion of women remaining abstinent at six
months postpartum.

2.5. Randomization
Women are randomly assigned to either the STARTS or SUPPORT group using separate
randomization schedules for African American and Caucasian women. Randomization
schedules were generated by a statistician at the start of the study, and women were
informed of their group assignment immediately after completing the psychiatric interview
at the first in-person appointment.

Levine et al. Page 4

Contemp Clin Trials. Author manuscript; available in PMC 2014 January 02.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3. Study interventions
In both intervention conditions, women receive written information on the dangers of
postpartum smoking as well as relapse prevention strategies. The conditions also offer equal
numbers of sessions with an identical balance of in-person vs. telephone sessions.
Specifically, the first session occurs prior to delivery and is designed to foster a relationship
with the clinician and program before the stress of adapting to the newborn occurs. In
addition, we attempt to meet women in the hospital in the first days after delivery or within
the first week at home. The schedule and mode of intervention delivery was selected to
maximize contact with the intervention and minimize burden on participants postpartum.

Postpartum sessions in both conditions alternate between face-to-face sessions and
telephone contacts, as shown in Fig. 2. To minimize burden and maximize compliance, the
face-to-face sessions were designed to occur in locations most convenient to the mothers.
Most commonly, those locations include the homes of women or their relatives.

As in other manual based interventions [54,55], the topics and skills of the STARTS
intervention are presented in a standardized fashion. However, treatment is individualized by
focusing each session on the woman’s unique situation. Differences between the STARTS
condition, which is designed to address postpartum-linked psychosocial issues that relate to
smoking urges, and the SUPPORT condition, designed to address only the behavioral urges
to smoke are reviewed below.

3.1. STARTS condition: cognitive behavioral treatment
The cognitive-behavioral approach to behavior change is based upon the idea that
dysfunctional or negative thoughts and beliefs affect behavior. There is a large evidence
base for cognitive-behavioral treatment (CBT) of mood [56,57], eating [60], nicotine
dependence [61] and other disorders [62]. For STARTS, evidence supported CBT
techniques were adapted to postpartum women. Table 1 shows the order in which the
treatment topics were delivered. STARTS balance the presentation of information on a
specific topic with the teaching and reinforcement of cognitive behavioral skills and
intervention is divided into three continuous phases.

3.1.1. Phase 1: orientation—Phase 1 begins during the prenatal period and includes
psychoeducation about mood and weight concerns during the postpartum period and skills to
enhance motivation for sustained abstinence. In this phase, the relationship between the
interventionist and woman is forged and expectations about and from the program are
reviewed. Specifically, the interventionist reminds women that the primary goal is to help
them remain smoke-free postpartum and reminds women that we expect them to remain in
touch, do assignments, and generally be active participants in the treatment.

In addition, during this first phase, the links between depressed mood, stress and weight
concerns are explained and drawn for women. To begin, the interventionist explains: “We
have heard from women that concerns about returning to a prepregnancy weight, the
stresses of having a new baby, and other changes in mood and lifestyle after childbirth can
interfere with staying quit. We therefore want to talk about your concerns and share ideas
for relaxation, healthy eating and stress management, even if you have not had any desire to
smoke.”

3.1.2. Phase 2: addressing mood and weight concerns—In the second phase,
specific cognitive behavioral strategies designed to address cognitions and behaviors similar
to those used in previous studies addressing mood [61,62] and weight concerns [46,63]
among smokers are presented and practiced. Women use self-monitoring forms to track
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situations, thoughts and feelings related to smoking urges. Sessions begin with a review of
urges or episodes of smoking and proceed with highlighting and reevaluating thoughts that
lead to smoking urges. When women report that self-monitoring has not been completed, the
participant and interventionist work together during the first part of the treatment session to
complete a monitoring sheet. During this period, or while reviewing monitoring sheet that
has been completed by participants, interventionists listen for and highlight cognitions that
might relate to feelings of stress, overwhelm and sadness and target these thoughts as well.
Maladaptive thoughts about the use of smoking to modulate mood or deal with stress are
challenged.

Women also discuss strategies to increase social contacts and add pleasant events to their
days and talk about the importance of balancing their needs with those of their new baby.
Relaxation techniques and other mood regulation strategies are discussed and practiced in
person and reinforced over the phone. For example, interventionists explain the complicated
relationship between stress and smoking and discuss evidence that seems counterintuitive
suggesting that smoking can maintain stress levels in smokers [66] and practice deep
breathing exercises as an alternative to smoking.

Similarly, to address the relationship between smoking and weight during the postpartum
period, sessions address mother’s thoughts about their current body shape and weight, and
women will work to moderate maladaptive cognitions and beliefs about the importance of
shape and weight. For example, women’s thoughts about being unattractive at anything
other than her prepregnancy weight will be targeted for modification. Weight concerns
specific to smoking also will be targeted by addressing common thoughts relating smoking
to weight control, such as the desire to smoke rather than eat when feeding other children.
Women receive information about healthy rates of weight loss after pregnancy [65,66], the
dangers of strict calorie restriction and the benefits of physical activity. Physical activity is
introduced as an alternative to smoking and a tool to improve mood and assist with weight
concerns. Women are advised to participate in moderate activity in the form of walking and
provided with a prescription for walking consistent with the current guidelines from the
American College of Sports Medicine [69].

3.1.3. Phase 3: review and consolidation—In the final phase of STARTS, women are
asked to review and select a mood or weight concern issue most relevant to them. To
facilitate this review, interventionists provide women with a checklist of the various areas
the woman’s interest in additional treatment to address depressed mood, weight or stress.
Together, the interventionist and woman choose a topic for the final few sessions among the
following broad areas: urges to smoke, feelings of stress, depressive symptoms or concerns
about weight. Finally, participants will discuss termination and plans for continued
management of mood, weight concerns and smoking urges posttreatment.

3.2. SUPPORT condition: standard behavioral relapse prevention
Given that data on the rates of postpartum smoking relapse without intervention have been
established [42,52], the fact that usual care for smokers who have quit should include
follow-up and the additional sample size needed to complete a three-group design, the
efficacy of the cognitive behavioral relapse prevention program, STARTS, is evaluated in
comparison to a nondirective, supportive condition. Thus, the SUPPORT condition is
designed to control for the effects and amount of therapeutic time and attention. As in
STARTS, a manual of basic relapse prevention materials is provided to women in
SUPPORT and topics proceed in the general order shown in Table 1, without the cognitive-
behavioral skill focus.
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Although women in SUPPORT may also express some of the same adjustment to
motherhood issues as women in STARTS, interventionists respond with behavioral
questions rather than efforts to highlight and probe such topics. For example, a woman
reporting that she feels most like smoking following an argument with her boyfriend about
expenses is asked to think about what she might do next time they argue to decrease
smoking urges. In this example the interventionist would take care not to ask about her
thoughts or feelings about the argument and how those thoughts and feelings relate to
smoking urges.

As in the STARTS group, women in SUPPORT received and reviewed information about
the dangers of smoking and how it affects their babies/children. In addition to discussing
behavioral responses, interventionists also helped women to create social support networks,
formulated and wrote out “stay quit” plans to prevent relapse, discussed how to manage
urges ahead of time, made lists of factors motivating maintained smoking cessation and
identified ways to manage urges behaviorally. Thus, treatment addressed general topics
related to relapse prevention and focused on challenges that the participant was experiencing
from week to week and how to manage them without turning to smoking.

3.3. Interventionist training and fidelity assessment
Interventionists are master’s-level clinicians, trained prior to the start of the study. Clinicians
receive general training in cognitive behavioral approaches to health behavior change, are
provided with both a STARTS and SUPPORT treatment manual and attend a training that
will include didactic materials, role-play and feedback. Following training, all clinicians
were assigned a pilot case that was treated using the STARTS intervention. All sessions are
audio-recorded and rated for fidelity to the intervention. Clinicians were required to achieve
a 90% accurate score on a post-training test of knowledge and ratings of 80% or greater on a
rating scale used to rate treatment fidelity in a pilot case, prior to being assigned a study
participant.

To ensure fidelity and maintain distinction between the STARTS and SUPPORT conditions,
interventionists participate in ongoing weekly group supervision. Tips on how to respond to
mood or weight cognitions from women randomized to SUPPORT are provided as well as
suggestions on how to probe mood and weight thoughts among women in STARTS who
reported few such thoughts spontaneously. In addition, given that in-person sessions are
designed to occur in locations convenient to postpartum women, many issues related to the
presence of others during intervention, distraction from children or media (e.g., radio,
televisions) in the home while meeting and concerns about clinician and participant
relationships were discussed regularly during supervision meetings. Finally, to assess
treatment fidelity, at the end of the trial, 10% of the tapes from both STARTS and
SUPPORT conditions will be rated by an independent clinician. These ratings ask about the
presence of specific components in session and include a global rating of the session as
STARTS or SUPPORT.

4. Study assessments
Women complete assessments four times during the study period. As shown in Fig. 2, the
prenatal assessment serves as a baseline, and women will complete assessments at 3, 6 and
12 months postpartum. All women are compensated with the amount increasing for later
time points, to help incentivize completion at the 6 and 12 month points. In addition,
assessment of both primary and secondary outcomes will be completed separately from the
intervention and by a member of the study team not involved in providing intervention.
Assessments include both self-report and biochemical measures, as described below.
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4.1. Primary outcome
The primary outcome of the trial is continuous smoking abstinence. We will examine the
proportion of women who maintain abstinence at 6 and 12 months postpartum. Abstinence
is defined by self report and confirmed biochemically. Specifically, women are queried
about any smoking since their last assessment using a time line follow-back format we have
used in previous studies [45]. In addition, expired-air CO will be measured at each
assessment and salivary cotinine will be collected, as recommended by the Society for
Research on Nicotine and Tobacco’s subcommittee on biochemical validation (2001).
Relapse is defined as seven consecutive days of smoking or a CO greater than 8 ppm
[68,69]. Days to a first lapse and a full relapse postpartum are determined by counting the
number of days between delivery and the first day of any smoking (i.e., a puff of more), and
between delivery and seven consecutive days of smoking or a CO greater than 8 ppm,
respectively. A cotinine level of less than 15 ng/ml [72] will be used to verify self-report of
nonsmoking. In addition to continuous abstinence, we will examine differences between the
two intervention groups in the number of days women remain abstinent from smoking.

4.2. Secondary outcomes
We also expect women in STARTS to evidence greater improvements in mood, stress and
smoking related weight concerns relative to women in SUPPORT. Depressive symptoms
will be assessed with two measures. Women will complete the Center for Epidemiological
Studies-Depression Scale [73] to assess current depressive symptomatology. The CES-D
was selected because it appears to be less sensitive than other depression scales to somatic
symptoms that may be common during the postpartum period [74]. In addition, women will
complete the Edinburgh Postnatal Depression Scale [75], a widely used 10-item assessment
specific to postpartum depression. Responses on the CES-D and EPDS will be carefully
reviewed, and women who endorse extreme scores or suicidality will be contacted for
further evaluation and referral if necessary. The Perceived Stress Scale [76], designed to
assess the degree to which an individual appraises situations as stressful, also will be
administered. The PSS is a 14-item scale with adequate reliability that has been used in
other smoking cessation studies [77]. In addition, the use of smoking as a weight control
strategy [78], self-efficacy about weight management after quitting smoking [79] and
cessation-specific weight concerns [45,77] will be assessed repeatedly.

4.3. Covariates
Demographic variables that have been related to post-partum smoking relapse will be
collected. Specifically, mother’s age, race, ethnicity, income, parity and information about
the pregnancy (e.g., whether pregnancy was intentional) will be collected at baseline.
Measures of confidence in remaining abstinent, smoking status of others in the home and
alcohol use will be repeated. In addition, women’s intention to breast feed will be measured
at baseline and information on method of infant feeding will be collected at each assessment.

5. Planned statistical analyses
The primary analysis involves comparing the proportion of women remaining continuously
abstinent, between the two intervention conditions at the end of treatment (6 months
postpartum) and one year postpartum. First, chi-square tests will be used to compare the
proportion of women continuously abstinent in both STARTS and SUPPORT. Second,
models will be used to compare the main binary outcome, abstinent or relapsed, between the
groups controlling for other variables that have been related to postpartum relapse (parity,
breast feeding, age, alcohol use, race).
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In addition, analyses will examine the role of psychosocial variables, particularly mood,
stress and weight concerns as potential mediators of outcome, regardless of the efficacy of
the interventions. We will use the following steps to determine if these variables mediate the
relationship between treatment (STARTS vs. SUPPORT) and outcome (abstinence vs.
relapse): (1) the effects of treatment on outcome will be estimated using general mixed
models with a logit link, with the coefficient (c) representing the total effect of the
intervention on outcome without taking any mediators into account; (2) the simultaneous
effects of both intervention and mediator will be estimated with the coefficient (c′)
representing the effect of the intervention after controlling for the effects of the mediator;
and (3) the difference between (c) and (c′) will be evaluated, as the estimate of the mediated
effect. The difference between (c) and (c′) measures the extent to which the mediator
accounts for the relationship between treatment and outcome.

6. Discussion
Preventing relapse to smoking postpartum can substantially improve the health of mothers
and their children. Efforts to improve cessation treatments during pregnancy have decreased
the proportion of women that smoking during pregnancy, and pregnancy is a common time
for smoking cessation [1,2]. However, postpartum smoking relapse is common and
considerably less is known about how to sustain tobacco smoking abstinence postpartum
[80]. There are unique features of the postpartum period that suggest intervention targets for
smoking relapse prevention [81] and the STARTS intervention, described in this report, is
designed to address the stress, negative mood and concerns about weight that mediate
smoking relapse postpartum.

The current study has also several innovative features. First, it is the first randomized
controlled trial of an intervention designed to address putative mediators of smoking
postpartum: mood, stress and weight concerns. Evidence based techniques to address mood
[61,62], stress and smoking-related weight concerns [46] have been incorporated into the
intervention to target potentially modifiable behaviors and cognitions that increase
vulnerability to relapse.

Second, the interventions being compared in this trial have been adapted to meet the
challenge of conducting an intervention with postpartum women. The intervention was
designed to be delivered through both in person and telephone sessions. Although in early
planning women reported an interest in easy access to treatment, the use of online forums
was not rated highly [47] and thus only telephone and face-to face visits are used. However,
the in-person sessions occur in locations that are easily and readily accessible by postpartum
women (e.g., homes, family health clinics, restaurants, coffee shops, pediatrician offices),
minimizing the amount of travel and disruption for study participants. Finally, data
collection and participant recruitment methods have been designed to maximize adherence.
Study clinicians have invested considerable time and energy integrating into local clinics
that serve lower-income pregnant and postpartum women. This integration creates a
seamless line of referrals and promotes rapport among the study participants and
interventionists.

6.1. Conclusions
In conclusion, postpartum smoking relapse is problematic. Results of this trial will inform
the development of efficacious treatments to sustain rates of smoking abstinence
postpartum, and help to elucidate the effects of therapeutic time and attention on postpartum
smoking relapse. If either the STARTS or SUPPORT conditions prove to be efficacious,
future work will need to examine the ways in which components of each intervention can be
disseminated more broadly. For example, the benefits of having a concerned individual
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calling to inquire about smoking postpartum may prove to be as effective as cognitive
strategies in elevating mood. If mood changes are found to mediate postpartum smoking
relapse it might be easier and more cost-effective to disseminate a program involving brief
supportive ‘check-in calls’ than a more intensive cognitive behavioral postpartum program.
Thus, results of the current trial will provide direction for future evaluations designed to
determine the effective components and costs of efforts to prevent relapse to smoking
postpartum.
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Fig. 1.
Flow of participants in trial.
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Fig. 2.
Study design.
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Table 1

Order of sessions and topics in STARTS.

Educational topic Cognitive-behavioral skill

Prepartum Phase 1: orientation

 Prenatal sessiona Provide treatment rationale Relationship building

Model of relapse Problem identification

Dangers of postpartum smoking Self-monitoring I

Postpartum  2 Motivation Goal setting

 4a Review rationale/ambivalence Listing pros & cons

Phase 2: CBT for mood and weight concerns

 6 Balancing baby and you Self-monitoring II

 8a Stress management Relaxation/breathing retraining

 10 Social support & pleasant events Define dysfunctional thoughts

 12a Mood management Types of dysfunctional thoughts I

 14 Myths about smoking and weight Types of dysfunctional thoughts II

 16 Postpartum weight changes Challenging cognitions

 18a Healthy eating and exercise for moms Cognitive restructuring

Phase 3: problem area focus/skills consolidation

 20 Review mood and weight concerns Beliefs and values

 22 Review mood and weight concerns Beliefs and values

 24a Review and termination Review

a
Indicates face-to-face meeting.
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