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Abstract

Introduction: While much has been written about postpartum smoking relapse prevention, few
have examined changes in smoking behavior from pregnancy (third trimester) through 9 months
postpartum among pregnant smokers, particularly for the large number of women who decrease
tobacco consumption during pregnancy but do not quit altogether.

Methods: Data were obtained from 168 women who smoked during their pregnancy. Women
were followed longitudinally from their first prenatal appointment through 9 months postpartum.
Maternal substance use was assessed using theTimeline Followback and verified by maternal sali-
vary analyses. Breastfeeding, other substance use, and partner smoking were assessed through
maternal interviews at each time point and were considered as potential predictors of change in
smoking.

Results: Women returned to more than half of their levels of preconception tobacco consump-
tion by 9 months postpartum. There was one significant predictor of changes in smoking patterns
pregnancy to postpartum. Women who breastfed their infants for at least 90 days smoked far less
postpartum than women who breastfed for a short time or did not breastfeed at all.

Conclusions: As noted in previous research of pregnant quitters, postpartum relapse prevention or
harm reduction interventions should ideally be timed early in the postpartum period. Additionally,
promoting breastfeeding among pregnant smokers and supporting women through at least
3 months of breastfeeding may be beneficial to such interventions.

Introduction

While a large number of women quit or reduce smoking upon preg-
nancy recognition, many resume smoking postpartum. It is esti-
mated that approximately 70% of women who quit smoking during
pregnancy relapse within the first year postpartum,' and of those
who relapse, 67% resume smoking by 3 months, and up to 90%
by 6 months.? There is less known about the large number of smok-
ers who decrease their tobacco consumption during pregnancy, but
do not quit smoking altogether. Despite this being the case for the

majority of pregnant smokers,' the bulk of the literature on postpar-
tum relapse relies on a dichotomous conceptualization of smoking,
rather than looking at the changes in quantity of cigarettes smoked
between the prenatal and postnatal periods. Postpartum relapse or
increase in tobacco consumption may have deleterious effects on
both the mother, and the neonate who is at higher risk of exposure
to environmental tobacco smoke.

One reliable predictor of postpartum relapse is partner smoking.
It is clear that having a smoking partner increases the likelihood of
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returning to smoking in the postpartum period.> Based upon this
evidence, intervention studies have begun to include partners in fam-
ily intervention to increase efficacy.* What is less clear is how partner
smoking may impact tobacco consumption for all women, not just
those who quit during pregnancy.

Though many women who quit smoking during pregnancy
resume smoking in the postpartum period, there is evidence that this
return to smoking is delayed in women who breastfeed.” However,
in one study 45% of women were still breastfeeding when they had
their first postpartum cigarette,® so it is important to consider the
relationship between breastfeeding and quantity of tobacco con-
sumption given that breastfeeding and postpartum smoking are not
mutually exclusive.

There is also evidence that the use of other substances may
increase the risks of returning to smoking postpartum. In particu-
lar, alcohol has been associated with smoking relapse in postpartum
populations.® Solomon and colleagues® found that 23% of women
had their first postpartum cigarette while using alcohol. However,
the literature on postpartum smoking does not address how alco-
hol use is related to changes in tobacco consumption through the
prenatal and postpartum periods, and does not address the role of
marijuana.

The purpose of our study was to identify predictors of individual
differences in smoking trajectories from the third trimester of preg-
nancy through 9 months postpartum. We hypothesized that partner
smoking and the use of marijuana or alcohol would be associated
with greater increases, while breastfeeding would be associated with
slower rates of increase in smoking from pregnancy to postpartum.

Methods

Participants

The full study included 258 mother/infant dyads, with 181 infants
prenatally exposed to tobacco (99 boys and 82 girls), and 77 not
exposed (35 boys and 42 girls). Pregnant women were recruited
at their first prenatal appointment in a local hospital and screened
for eligibility. Women were eligible if they met the following crite-
ria based on medical record review, maternal report, and maternal
saliva samples taken in each trimester: more than 20 weeks gesta-
tion, single birth, 18 or more years old, no illicit drug use except
cannabis, alcohol use less than 4 drinks/occasion or 1 drink/day after
pregnancy recognition, marijuana use after pregnancy recognition of
less than 1 joint/day, and English speaker. Each recruitment month,
participating smokers were matched on maternal age and education
with the closest eligible nonsmoking woman, who was then invited
to participate. The smoking group was oversampled such that one
nonsmoker was recruited for every two smokers.

Given the significant differences between pregnancy smokers and
pregnancy nonsmokers with regard to our predictors of interest (ie,
pregnancy smokers were significantly more likely to use other sub-
stances, and significantly less likely to breastfeed or have nonsmok-
ing partners), this analysis included only women who smoked during
their pregnancy. Of the 181 prenatal smokers, 13 women did not
have complete data on time-invariant predictors, making the final
analytic sample 168.

The prenatal smokers had an average age of 24.34 (SD = 4.96),
an average education of 12.24 years (SD = 1.87), and an average of
2.25 live births (SD = 1.59). They were 47% black, 37% Caucasian,
16% Hispanic, and 10% other, with several identifying as more
than one race. They smoked an average of 10.71 cigarettes per

day before conception (SD = 8.01), 3.77/day in the third trimester
(SD = 5.17), 5.11/day 2 months postpartum (SD = 5.06), and 6.26/
day at 9 months postpartum (SD = 5.66). They drank an average
of 0.62 standard drinks per day before conception (SD = 1.55), 0/
day in the third trimester (SD = 0.02), 0.14/day 2 months postpar-
tum (SD = 0.38), and 0.21/day at 9 months postpartum (SD = 0.57).
They smoked an average of 1.06 joints per day before conception
(SD = 2.15), 0.07/day in the third trimester (SD = 0.33), 0.16/day
2 months postpartum (SD = 0.53), and 0.65/day at 9 months post-
partum (SD = 2.04). Fifty-five percent of the women did not breast-
feed their infants, while an additional 11% breastfed for a week or
less (M = 23.92 days, SD = 51.35). Additionally, 43% of the prena-
tal smokers had a smoking partner, while 25% had a nonsmoking
partner.

Procedures and Instruments

Assessments were conducted once during each trimester of preg-
nancy, and at 2 (M = 2.51, SD = .41) and 9 (M = 8.81, SD = .87)
months of infant age. Maternal tobacco, marijuana, and alcohol use
was assessed at each laboratory visit using the Timeline Followback
Interview.”® The Timeline Followback Interview yielded the average
number of cigarettes smoked per day from 3 months before concep-
tion through 9 months postpartum, as well as number of joints per
day, and number of standard drinks per day. Partner smoking sta-
tus was ascertained at each appointment by asking women whether
or not they had a partner, and if so, whether their current partner
smoked cigarettes.

Data Analytic Strategy

HLM 7° was used to estimate a growth model in maternal smok-
ing during the postnatal period.'™"" The two-level model included
repeated measures of smoking at Level-1, and time invariant predic-
tors at Level-2, and modeled both linear and quadratic trends.

All substance use variables were winsorized to within 3 standard
deviations while maintaining the rank order of the variables. Time
was coded as: before conception = 0, third trimester = 1, 2 months
postpartum = 1.33, 9 months postpartum = 2.11 to represent the
actual time in years from 3 months preconception to 9 months
postpartum. Maternal age (in years), race (non-Caucasian = 0,
Caucasian = 1), and education (0 = did not graduate high school,
1 = high school graduate), were determined during the first pre-
natal assessment and were considered time invariant predictors.
Breastfeeding status was assessed at the 2- and 9-month assessments,
was also considered time invariant, and was coded as the number of
days the mother breastfed the infant. Marital status was assessed at
each appointment and considered a time-varying predictor (0 = not
married, 1 = married).

We first ran an unconditional means model, followed by an
unconditional growth model. In the unconditional growth model,
the intercept was set to before conception. Finally we ran the fully
conditional model, in which the intercept was set to third trimes-
ter, since the focus of the study was changes from third trimester
to 9 months postpartum. All predictors were grand mean centered.

Results

Potential predictors were examined in conceptually related group-
ings: maternal characteristics (maternal age, race, education, marital
status, and breastfeeding) and substance use (maternal marijuana
and alcohol use, and partner smoking), were tested in separate
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models. To preserve model parsimony, predictors were included in
the final model only if they were significant (P < .05) in the initial
testing.

On average, women returned to more than half their levels
of preconception smoking (M = 10.71, SD = 8.01) by 9 months
postpartum (M = 6.26, SD = 5.66). The variance components of
the unconditional growth model indicated that there was signifi-
cant variation in both initial status and rate of change over time
(Table 1). There was only one significant predictor of changes in
smoking patterns during the postpartum period. The more days
women breastfed their infants, the less they smoked postpartum
(Figure 1).

Discussion

While women decreased their tobacco consumption across the
prenatal period, by 9 months postpartum they had substantially
increased their smoking. There was only one significant predic-
tor of these changes for women who smoked during their preg-
nancy. The more days women breastfed their infants, the less they
smoked postpartum. Partner smoking status and the use of other
substances were not related to changes in smoking over the post-
natal period.

While previous literature has found breastfeeding delays relapse
to smoking, this study adds to the literature by looking at the rela-
tionship between breastfeeding and the quantity of tobacco use
postpartum for all women, not just those who quit during preg-
nancy. At 9 months child age, women who breastfed for 90 days or
longer were smoking roughly 1/3 the number of cigarettes per day as
women who did not breastfeed, and about half as much as women
who breastfed for between 30 and 89 days (Figure 1).

Contrary to our hypotheses, alcohol and marijuana use were
not significant predictors of postpartum smoking among prenatal
smokers, and our results did not support the large body of litera-
ture on partner smoking.**!2 Partner smoking status was not related
to postnatal smoking in our sample. It may be that the inclusion
of women who continued smoking throughout pregnancy, albeit at
lower rates, represents a different population of women than those
who stop smoking altogether. Further research should explore this

unique population of women who continue to smoke throughout
their pregnancy to examine additional predictors of the changes in
their smoking across the postpartum period.

One limitation of the current study is the sample, which
was restricted to pregnant smokers with low levels of alcohol

Table 1. Estimates for Models of the Predictors of Postpartum
Smoking Trajectories

Unconditional ~ Unconditional  Fully conditional

Parameter means model  growth model model
Intercept 6.37%*(0.37) 10.70** (0.61) -4.46* (1.98)
Level 1

Time -10.28%* (0.73)  10.73** (2.71)

Time squared 3.92%%(0.28)  -2.73** (0.85)

Marijuana 0.28 (0.25)

Alcohol 0.94 (0.64)

NP to SP 0.20 (0.52)

NP to NSP -0.58 (0.39)
Level 2

Time

Breastfeeding -0.02* (0.01)

Gestational age -0.09 (0.26)
Level 2

Time squared

Breastfeeding 0.004 (0.003)

Gestational age 0.11 (0.10)

Variance components

Intercept 17.03** 56.32%% 34.02

Time 65.29%* 116.31

Time squared 7.48%* 11.17

Level-1 error 23.97 6.17 4.08

Note. Predictors were grand mean centered. NSP = nonsmoking partner;
NP = no partner, SP = smoking partner. The final model was: Level-1 Model:
SMOKINGti = 70i + n1i*(MARIJUANAt) + 72i*(ALCOHOLL) + n3i*(NO
PARTNER TO SMOKING PARTNERti) + n4i*(NO PARTNER TO NON-
SMOKING PARTNER#) + m5i*(TIME#i) + 76i*(TIMEi) + eti; Level-2
Model: 70i = B00 + r0i, w1i = B10, 72i = 20, 73i = B30, n4i = P40, wS5i = B0 +
B51*(BREAST FEEDINGi) + p52*(GESTATIONAL AGEi) + rSi, 76i = 60 +
p61*(BREAST FEEDING: i) + f62*(GESTATIONAL AGEi) + r6i

*P < .05, **P < .01.
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Figure 1.The relationship between number of breastfeeding days and average daily cigarette use in the postnatal period among prenatal smokers.
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use, low to moderate marijuana use during pregnancy, and no
other illicit substance use during pregnancy. Thus, the results
are generalizable to the large majority of low-income smokers
with lower levels of other substance use, but may not be appli-
cable to pregnant smokers who have significant substance abuse
problems.

Our results suggest that the timing of relapse prevention interven-
tions for pregnant and postpartum smokers is crucial. With women
returning to more than half their preconception smoking levels by
9 months postpartum, harm reduction or abstinence interventions
should be targeted early in the postnatal period. In addition, breast-
feeding seems to be a protective factor against increases in smoking
postpartum, so interventions should educate women about breast
feeding to maximize effectiveness. Supporting women through at
least 3 months of breastfeeding may have long term benefits in terms
of smoking reduction.
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