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Summary
The majority of women who quit smoking during pregnancy will resume smoking during the
postpartum period. Little is known, however, about the predictors of postpartum relapses to smoking.
Changes in mood and increases in concerns about weight are common during the postpartum period,
and these factors may affect women's postpartum smoking behavior. In this paper, we present a model
of the relationship among mood, weight concerns and postpartum smoking. Data from previous
postpartum relapse prevention trials are reviewed and evidence of a connection between changes in
mood and weight concerns to postpartum relapse is presented. Directions for future research on the
prevention of smoking relapses during the postpartum period, and the roles of mood and weight
concerns in smoking relapse are presented.
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Introduction
Twenty-two percent of American women smoke (U.S. Department of Health and Human
Services, 2001), and information that can help decrease the rate of smoking among women is
important to the public health. In recent decades, the prevalence of smoking among pregnant
women has decreased (Ebrahim et al., 2000; Mathews, 2001) and numerous studies have
documented the success of prenatal smoking cessation interventions (e.g., Ershoff et al.,
1989; Floyd et al., 1993). However, despite the decline in prenatal smoking rates, the majority
of women who quit during pregnancy will resume smoking during the year following childbirth
(Fingerhut et al., 1990).

Approximately 25% of women who quit smoking during pregnancy will relapse within one
month of delivery. By four months postpartum, approximately 43% to 52% of women will
have resumed smoking, and 60% to 70% of women will return to smoking by six months
postpartum (Fingerhut et al., 1990; McBride and Pirie, 1990; Mullen et al., 1990; Ratner et al.,
2000). Because many women quit smoking during pregnancy and subsequently relapse, an
increased understanding of the factors related to smoking during the postpartum period may
be particularly helpful in improving women's smoking cessation efforts. Investigators,
therefore, have begun to consider issues related to the prevention of postpartum smoking
relapse.
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However, despite considerable research on the relationships of mood and weight concerns to
women's smoking behavior in general, little is known about the role mood or weight concerns
might play in smoking relapse during the postpartum period. In this paper, we present a model
of the relationship among changes in mood, concerns about weight and postpartum smoking.
This paper is not intended to serve as a comprehensive review of the risk factors associated
with postpartum smoking. Rather, we provide a selective review of studies related to our
hypothesis that mood and weight concerns may relate to smoking during the postpartum period.
Specifically, after briefly reviewing the correlates of postpartum smoking, we examine the
evidence that mood and weight concerns relate to postpartum smoking relapse and present
suggestions for future research.

The importance of preventing postpartum smoking
There are several reasons to target postpartum smoking relapse. First, women who resume
smoking after childbirth expose their young children to tobacco smoke, which has been linked
to a multitude of problems. Exposure to tobacco smoke has been related to sudden infant death
syndrome, ear infections, respiratory illness and asthma (Dybing and Sanner, 1999; Ey et al.,
1995). Environmental tobacco smoke also has been related to deficits in cognitive and
behavioral performance among children (Cornelius and Day, 2000; Kahn et al., 2002; Maughan
et al., 2001).

Second, postpartum smoking places a mother at risk for the deleterious health risks of smoking.
Although smoking is associated with numerous negative health consequences for individuals
of both genders, it presents a greater health risk for women than for men. For example, after
controlling for other risk factors, women, when compared to men, are at greater risk for lung
cancer (Kure et al., 1996; Zang and Wynder, 1996), bladder cancer (Castelao et al., 2001),
respiratory symptoms (Langhammer et al., 2000) and myocardial infarction (Prescott et al.,
1998) as a result of smoking. Women also suffer additional risks from smoking, including
cervical cancer (Castle et al., 2002), reproductive complications and menstrual dysfunction
(Baron et al., 1990) that do not affect men.

Finally, there are several 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. Many women who quit during pregnancy will spend up to eight months smoke-
free. These women, presumably, have overcome the acute nicotine withdrawal symptoms,
broken many habitual associations to smoking and developed some successful strategies for
coping with urges to smoke by the end of pregnancy. Moreover, the adoption of her new role
as the caretaker for a newborn may itself increase a woman's motivation to stay quit. Indeed,
most women report a desire to remain abstinent after delivery. Secker-Walker and colleagues
(1995) asked women about their intention to avoid cigarettes after the baby's birth using a five-
point Likert scale, and 96% of the women reported that they were highly motivated to stay
quit. Despite the many reasons to remain abstinent, however, most women relapse to smoking.
Thus, efforts to prevent postpartum smoking have intensified in the past decade.

Postpartum relapse prevention
Several studies have examined postpartum smoking relapse prevention. MEDLINE and
PsycINFO were searched using the key words “postpartum”, “relapse” and “smoking” or
“tobacco”. This search generated 47 published articles. Review or survey articles, and
qualitative reports were excluded and the remaining 39 studies were further evaluated. Studies
in which a clinical trial was conducted and data on postpartum smoking were collected were
included in the review and are listed in Table 1.
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As summarized in Table 1, information about relapse prevention has been presented during
obstetrical visits (Gielen et al., 1997;McBride et al., 1999;Secker-Walker et al., 1995;1998),
in the hospital following delivery (Johnson et al., 2000), and during pediatrician visits (Wall
et al., 1995;Severson et al., 1997;Van't Hof et al., 2000). The interventions have involved
selfhelp booklets and videos presented prior to delivery (McBride et al., 1999) or in pediatric
offices (Severson et al., 1997;Van't Hof et al., 2000), advice presented during routine prenatal
visits (Secker-Walker et al., 1995;1998), and relapse prevention counseling delivered by a
nurse (Johnson et al., 2000;Ratner et al., 2000;Van't Hof et al., 2000) or a peer counselor trained
for the study (Gielen et al., 1997).

In general, postpartum relapse prevention studies have found little difference in the rates of
postpartum smoking between women who did and did not receive an intervention. Although
some postpartum relapse prevention interventions have been successful in increasing the
amount of time women remain abstinent after delivery (McBride et al., 1999; Ratner et al.,
2000; Severson et al., 1997), the long-term efficacy of these interventions has been equivocal.
For example, Secker-Walker and colleagues (1998) compared the relative efficacy of physician
advice about remaining quit delivered during prenatal visits and physician advice plus referral
to an on-site relapse prevention counselor in helping mothers stay quit. Women in the
intervention group received five individual prenatal counseling sessions during which they
discussed ways to resist urges to smoke and received advice on the importance of not smoking
after childbirth. At one year postpartum, there was no difference in the rates of relapse between
women who had received the relapse prevention counseling and those who had not.

Similarly, in another study, women in both intervention and control groups reported
comparable levels of intent to remain quit after delivery, which suggests that a prenatal
intervention did not increase women's motivation to maintain postpartum abstinence (Secker-
Walker et al., 1995). Moreover, some of the studies (Secker-Walker et al., 1995; 1998; Valanis
et al., 2001) focused on preventing relapse during pregnancy among women who had quit in
the first trimester but include a followup assessment during the postpartum period. Thus there
are only a few studies in which the prevention of postpartum smoking relapse is the focus of
the trial.

Methodologic problems also have limited the utility of available research. Many of the studies
summarized in Table 1 did not provide biochemical verification of smoking status during the
postpartum interval. In addition to being part of the current standard recommendations for the
assessment of smoking cessation (SRNT Subcommittee on Biochemical Verification, 2002),
biochemical verification is important among new mothers who, like pregnant women
(Campbell et al., 2001;Owen and McNeill, 2001), may be prone to under-report smoking.
Moreover, few studies have provided a thorough examination of the possible correlates of
postpartum relapse. In summary, prenatal relapse prevention interventions appear to be
unsuccessful in increasing the percentage of women maintaining postpartum abstinence.
Further, additional research on the correlates of postpartum relapse and the efficacy of relapse
prevention programs delivered during this period may provide critical information to guide
future intervention efforts.

Factors related to postpartum relapse
Not surprisingly, several of the factors that are associated with smoking relapses in general
also have been related to postpartum smoking. The use of alcohol (Severson et al., 1995),
membership in a minority group (Carmichael et al., 2000) and higher levels of nicotine
dependence (Carmichael et al., 2000; McBride et al., 1992; Ratner et al., 2000) all have been
associated with a resumption of smoking after pregnancy. In addition to these general factors,
investigators have found some variables that are conceptually linked to pregnancy and the
postpartum period to be associated with relapse risk.
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One factor, having a partner who smokes, has received consistent support as a correlate of
postpartum smoking (McBride and Pirie, 1990; McBride et al., 1992; Ratner et al., 2000;
Severson et al., 1995; 1997; Stotts et al., 2000; Wall et al., 1995). Similarly, a lack of intention
to remain quit after delivery (Mullen et al., 1997) has been related to postpartum relapse. In
contrast, support for another frequently hypothesized risk factor, bottle rather than breast
feeding the baby, has been inconsistent. Although some studies have found bottle feeding
(McBride and Pirie, 1990; Ratner et al., 2000) to predict smoking relapse, others (Severson et
al., 1997; Stotts et al., 2000) have not observed a relationship between feeding method and
postpartum smoking.

In some cases, examination of the correlates of postpartum smoking has been hampered by
short periods of follow-up (Severson et al., 1995) or the lack of biochemically-validated
smoking status (McBride and Pirie, 1990). Moreover, as mentioned previously, there has been
little assessment of other factors conceptually relevant to the postpartum period that may make
this a particularly high-risk time for women smokers to relapse. Specifically, as reviewed
below, considerable evidence has suggested that changes in mood and concerns about shape
and weight are common during this stage of a woman's life. There also is substantial evidence
relating these factors to women's relapse to smoking. Thus, as depicted in Fig. 1, changes in
mood and concerns about concerns may relate to women's resumption of smoking in the
postpartum period.

Timing of postpartum smoking interventions
Another potential shortcoming of previous postpartum relapse prevention studies is the point
in time at which the intervention has been delivered. With one exception (McBride et al.,
1999), previous postpartum relapse prevention efforts have delivered advice about remaining
abstinent after delivery during pregnancy. It is possible that the timing of these interventions
has minimized their effectiveness, and recent research suggests that relapse prevention
interventions delivered during the postpartum period may be more effective than those
delivered prenatally.

McBride and colleagues (1999) compared the efficacy of a relapse prevention program
delivered during the prenatal period to a prenatal intervention coupled with postnatal phone
calls and mailings. At six months postpartum, women who received both the pre- and
postpartum intervention were less likely to have relapsed than were those who received only
the prenatal intervention. Although the difference in relapse rates between these groups was
only marginally significant, survival analyses indicated that women receiving the postpartum
contact relapsed less rapidly. In addition, the postpartum intervention used in this study was
minimal, and a more intensive or targeted intervention delivered during the high-risk
postpartum period might be more likely to decrease the rates of relapse.

Moreover, compared to the earlier stages of pregnancy, the third trimester of pregnancy is
associated with increased anxiety (Da Costa et al., 1999). Thus, the salience of relapse
prevention and women's interest or ability to utilize information provided to her at this time
may be diminished, particularly if she has not experienced urges to return to smoking during
the end of pregnancy. Counseling delivered during the postpartum period, when it is likely
women may be experiencing urges to smoke, may be more salient. Substantial evidence also
has shown the risk of relapse to be greatest during the six months immediately following
delivery (McBride and Pirie, 1990; Mullen et al., 1990).

Thus, a relapse prevention program may be most efficacious if it is offered during the
postpartum period when it is likely that women are experiencing urges to resume smoking.
Moreover, a postpartum relapse prevention program could be designed to address the specific
issues that increase a woman's vulnerability to smoking while she is learning to cope with these
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problems. Below, we review the evidence that two specific areas, concerns about weight and
problems with mood, increase women's vulnerability to postpartum smoking.

Concerns about weight and changes in mood relate to postpartum smoking
Weight concerns and women's smoking

The association between smoking cessation and weight gain has been well documented (e.g.,
Hudmon et al., 1999; Killen et al., 1996; McBride et al., 1996; Perkins et al., 2001). Smoking
cessation is associated with weight gain (e.g., Hudmon et al., 1999; Klesges et al., 1997; Streater
et al., 1989), and many women endorse the use smoking as a weight control strategy. For
example, nearly 40% of young women claim that they smoke specifically to control their weight
(Klesges and Klesges, 1988). The issue of smoking and weight gain may be particularly
troublesome for women with specific smoking related weight concerns because these weight-
concerned women smokers are expressly unwilling to tolerate even modest weight gains
(Levine et al., 2001).

Concern about potential weight gain following a quit attempt is more common among women
than men (Meyers et al., 1997; Pomerleau and Kurth, 1996; Sorensen and Pechacek, 1987),
and this weight concern is associated with cessation failure. Smokers with weight concerns are
more likely to drop out of treatment (Mizes et al., 1998) and have poorer cessation outcomes
than do smokers who are not concerned about weight gain (Meyers et al., 1997). In addition,
evidence suggests that a woman's confidence in her ability to control her weight after quitting
relates to higher levels of intention to quit smoking (Secker-Walker et al., 1996), and remaining
abstinent from smoking has been associated with increased confidence in preventing weight
gain (McBride et al., 1996).

Weight concerns as a factor in postpartum smoking relapse
Not only are weight concerns common during the postpartum period, but there also are several
reasons for women to be concerned about weight postpartum. Most women retain a portion of
the weight gained during pregnancy in the year after delivery (Keppel and Taffel, 1993), and
pregnancy has been related to the development of weight problems among women (Walker,
1995). In addition, maladaptive eating attitudes, dieting behaviors and concerns about shape
or weight increase during the postpartum period (Baker et al., 1999; Stein and Fairburn,
1996).

Because concerns about weight are not only common during the postpartum period, but also
relate to smoking cessation, it seems likely that weight concerns increase a woman's
vulnerability to relapse during the postpartum period. For instance, it is possible that women
smokers with weight concerns will struggle with the weight gain of pregnancy more than their
peers who are not concerned about weight. This struggle may be particularly intense for women
who quit smoking during pregnancy. The combination of a woman's smoking related weight
concerns and her thoughts about the relationship between smoking and weight control could
precipitate a return to smoking during the postpartum period.

Although the data are limited and the definition of weight concerns has varied across studies,
available evidence supports the notion that 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 (McBride and Pirie, 1990; McBride et al., 1992)
and having gained more than an average amount of weight during pregnancy (Carmichael et
al., 2000) are associated with postpartum smoking relapse. Similarly, the use of snacking as a
strategy to cope with smoking urges during pregnancy relates to postpartum relapse (McBride
et al., 1992). Moreover, women with greater concerns about shape and weight are more likely
than those with fewer weight concerns to endorse the use of smoking as a postpartum weight
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control strategy (Pomerleau et al., 2000). Thus, considerable theoretical and growing empirical
evidence suggest that weight concerns increase women's vulnerability to resume smoking
during the postpartum period.

Mood and women's smoking
Mood changes are a second potential smoking relapse trigger with particular relevance to the
postpartum period. Research focusing on the relationship between mood and smoking has used
numerous conceptualizations of mood, and the lack of discrimination among mood disorders,
depressive symptoms and self-reported mood states has complicated comparisons across
research studies. For the purpose of this review, mood has been conceptualized as the
experience of depressive symptoms and stress, both of which are prevalent during the
postpartum period and have been related to women's smoking.

The relationship between mood and smoking has been well documented (Hall et al., 1993).
Lifetime rates of major depressive disorder are more common among smokers than nonsmokers
(Breslau, 1995). Smokers also endorse more depressive symptoms than nonsmokers do
(Lumley et al., 1994). Negative mood and depressive symptoms are associated with relapses
to smoking (Ginsberg et al., 1995; Killen et al., 1996; Pomerleau et al., 2001; Shiffman et al.,
1996), and recent data suggest that even mild levels of depressive symptomatology relate to a
rapid return to smoking, independent of nicotine dependence (Niaura et al., 2001). Not
surprisingly, women with higher levels of depressive symptoms are more likely to smoke
during pregnancy than are those with less depressive symptomatology (Hoffman and Hatch,
2000). Thus, there is a strong relationship between smoking and mood, which may be
exacerbated during the postpartum period for women who have quit smoking during
pregnancy.

Mood as a factor in postpartum smoking relapse
The experience of depressive symptoms during the postpartum period is common. Although
prevalence rates for clinically significant major depressive disorder during the postpartum are
relatively low (3–10%; Cox et al., 1982; Steiner, 1998; Whiffen, 1992), many women
experience elevated depressive symptoms or minor depression (Hopkins et al., 1984; Whiffen,
1992). The experience of depressive symptoms following childbirth has been linked to the
hormonal shifts following delivery (e.g., Ahokas et al., 2001; Steiner, 1998), family history of
psychiatric disorder (Steiner, 1998), depressed mood during pregnancy (e.g., Da Costa et al.,
2000) and the experience of negative life events (Swendsen and Mazure, 2000), and it is
probable that many factors interact to make the transitional period after childbirth a particularly
vulnerable time for women.

It also is widely accepted that new mothers face numerous stressors, and stress both in the pre-
and postnatal periods relates to postpartum depressive symptomatology. Ritter and colleagues
(2000) found the experience of stressful life events during pregnancy to be related to postpartum
depressive symptoms. Others have noted that stressors specific to motherhood (e.g., childcare
stressors) as well as general adverse events increase a woman's risk for depressive symptoms
following childbirth (Swendsen and Mazure, 2000). Moreover, preliminary data suggest that
the experience of stressful life events modestly increases a woman's risk of relapsing to
smoking in the postpartum period (Carmichael et al., 2000). Because stress and depressive
symptomatology are related to smoking, and because both states are common during the
postpartum period, mood is another postpartum-specific relapse trigger.

The interaction of mood and weight concerns may relate to relapse
The interaction of mood and weight concerns may further increase a women's vulnerability to
smoking relapse. For example, there is considerable evidence that negative mood relates to
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overeating. Numerous studies have shown eating disorder symptomatology to be positively
associated with depressive symptomatology (Joiner et al., 1995; Killen et al., 1994; Ledoux et
al., 1991; Poulakis and Wertheim, 1993). The relationship between negative mood and eating
is particularly true among women characterized by high levels dietary restraint, but has also
been demonstrated among those with subclinical eating disorder symptomatology (Levine and
Marcus, 1997). College females, dichotomized according to their self-reported degrees of
habitual dietary restraint, have been shown to increase their food consumption in response to
a variety of stressful experiences (Cools et al., 1992; Frost et al., 1982; Heatherton et al.,
1991; Herman et al., 1987; Ruderman, 1985; Schotte et al., 1990). Similarly, postpartum weight
retention may contribute to negative mood, a well-known trigger of smoking relapse.

Taken together, negative mood may stimulate overeating in vulnerable individuals, and
overeating may contribute to weight gain or a failure to lose pregnancy related weight, either
of which might further contribute to negative mood. Because both weight and mood
independently relate to smoking, it is possible that the interactive effects of weight and mood
create a stronger vulnerability to smoking relapse than either factor alone. Thus, the interaction
of mood and weight concerns is a third smoking trigger particularly salient during the
postpartum period.

Summary
In summary, the majority of women who quit smoking during pregnancy will resume smoking
within six months of delivery. Because of the serious health consequences of smoking for
mothers, infants and children, preventing postpartum relapse is a critical public health concern.
Importantly, evidence suggests that relapse prevention programs are more successful if
counseling is continued during the postpartum period (McBride et al., 1999). Thus, identifying
potentially modifiable factors related to relapses in the postpartum period may be particularly
important to help decrease the number of women smokers. That is, because many women will
quit during a pregnancy, preventing postpartum smoking relapse represents a parsimonious
way to decrease the public health burden associated with smoking.

As reviewed above, concerns about weight and difficulty managing moods are associated with
smoking relapse, and are likely to present considerable challenge to the maintenance of
cigarette abstinence during the postpartum period. (see Fig. 1.) Specifically, concerns about
mood and weight tend to be elevated during the postpartum period. Both factors also have been
related to women's smoking, and preliminary data support the assertion that weight concerns
(Carmichael et al., 2000;McBride and Pirie, 1990;Severson et al., 1997) and mood or life stress
(Carmichael et al., 2000) relate to postpartum smoking relapse. However, to date, no research
has specifically examined the contributions of changes in mood and weight concerns to relapse.
Thus, although little is known about the specific correlates of postpartum smoking relapse, we
have reasoned that concerns about body weight and negative mood or depressive symptoms
are likely to be factors in the resumption of smoking at this time.

Directions for future research
Clearly there is a need for additional research to identify the role that mood and weight concerns
play in postpartum smoking relapses. First, a more thorough assessment of the role mood and
weight concerns play in relapse is needed. Our research group currently is conducting a study
designed to assess the model shown in Fig. 1. We are particularly interested in exploring the
ways in which these factors relate to smoking during the postpartum period above and beyond
factors that have previously been related to postpartum smoking (i.e., breast feeding, partner
smoking, alcohol use), and factors related to smoking in general (e.g., nicotine dependence).
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If mood and weight do indeed contribute to postpartum smoking, a second avenue of future
research is the design and development of postpartum relapse prevention programs that target
postpartum-specific factors. Adjunctive treatments designed to address issues related to
women's postcessation weight concerns (Perkins et al., 1997) and mood management (Hall et
al., 1994; 1996) have been developed. These and similar treatment programs could be modified
and adapted for the prevention of postpartum smoking relapse.

In addition, research testing the dissemination of efficacious treatments for postpartum
smoking relapse prevention into traditional medical settings, such as pediatric and obstetric
practices, is an important next step. Previous research has examined the effectiveness of
training physicians to address smoking in primary care practices (e.g., Manfredi et al., 2000;
Windsor et al., 2000). A final avenue for future research on the treatment of postpartum
smoking concerns the combination of pharmacotherapy and counseling to help women
maintain smoking abstinence after childbirth. The prescription of medications to new mothers
who may be breastfeeding is controversial. However, it may be that counseling alone is
insufficient to promote continued abstinence among women, particularly those with comorbid
mood problems during the postpartum period.

Conclusions
The majority of women who quit smoking during pregnancy will relapse during the postpartum
period. Concerns about weight and changes in mood, stress and depressive symptoms are
common postpartum issues and may play a role in increasing women's vulnerability to
postpartum smoking relapse. Although future work is needed to fully assess the roles of mood,
weight concerns and their interaction in the prediction of postpartum smoking, both mood and
weight concerns are modifiable factors. Thus, if changes in mood and concerns about weight
emerge as postpartum-specific relapse triggers, treatment programs designed to ameliorate
women's struggles with weight and mood may increase the percentage of women who maintain
smoking abstinence following childbirth, and thus decrease the number of women smokers
overall.
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Fig. 1.
Model of postpartum smoking relapse
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