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SYNOPSIS
Objective. There has been an abundance of research evaluating prenatal
and postnatal smoking abstinence programs. However, few researchers have
tested postpartum relapse interventions that address secondhand smoke (SHS)
exposure. Pregnant women exposed to SHS are more likely to relapse. This
article explores the similarities and differences among postpartum interventions
that incorporate SHS education. Generating knowledge about the components
of postpartum relapse prevention interventions that do and do not achieve
prolongation of abstinence is integral to the development of effective SHS
interventions that help women achieve lifelong abstinence.
Methods. We used a methodological review of 11 randomized, controlled
trials testing the efficacy of relapse prevention interventions that address SHS
exposure. We compared intervention strength, biomarker validation of home
smoking and SHS, as well as abstinence and relapse rates. We examined three
predictors of postpartum relapse: (1) partner smoking in the home, (2) adoption of home smoking restrictions, and (3) motivation/confidence to remain
abstinent.
Results. Findings revealed a need for more comprehensive SHS interventions
and a clear delineation of abstinence/relapse terminology. Biomarker validation
of home smoking and SHS was primarily measured by self-report, passive nicotine monitors, and hair nicotine levels. Furthermore, studies using nurse- and
pediatrician-led interventions resulted in the lowest relapse rates.
Conclusion. A comprehensive intervention that specifically prioritizes parental
education on the health effects of SHS on the family, empowerment of the
mother and family members to remain abstinent and adopt a smoke-free home
smoking policy, and partner influence on smoking could result in a significant
reduction in postpartum relapse rates.
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During the past two decades, there has been an abundance of research evaluating prenatal and postnatal
smoking abstinence programs.1,2 However, few researchers have tested postpartum relapse interventions that
address secondhand smoke (SHS) exposure. Several
studies have found that pregnant women exposed to
SHS are more likely to relapse.3,4
Tobacco is the single most modifiable cause of poor
pregnancy outcomes. Throughout the past decade,
national smoking abstinence rates during pregnancy
have decreased to 11%, yet nearly two-thirds of mothers
who quit during pregnancy relapsed within one year.5
Postpartum smoking relapse may be as high as 85%,
and of those who relapse, 67% resume smoking at
three months, and up to 90% by six months.6–8 Women
exposed to SHS in their homes are less likely to remain
abstinent than those who live with nonsmokers.4 Many
investigators have examined smoking abstinence in the
context of the woman’s pregnancy, while excluding the
postpartum period. Other investigators have included
relapse prevention interventions in the prenatal
period, but have not carried the intervention into the
postpartum period. There are even fewer intervention
studies addressing postpartum smoking relapse and
SHS exposure during and after pregnancy.
We evaluated selected studies that addressed both
smoking relapse prevention and the effects of home
exposure to SHS during the postpartum period. First,
we conducted a brief overview of the characteristics
of women who smoke during pregnancy and the
postpartum period. Then we explored specific components of the studies, including sample characteristics;
recruitment criteria; study designs; measurements of
abstinence, relapse, and SHS; postpartum interventions
specific to SHS; and other intervention characteristics
and relapse rates. Due to their influence on smoking abstinence rates, three predictors of postpartum
relapse emerged: (1) having a husband or partner
smoking in the home, (2) adoption of a home smoking policy, and (3) confidence and/or motivation to
remain abstinent.
BACKGROUND
There is strong evidence that a baby’s health is the primary motivator in a mother’s decision to quit smoking
during pregnancy. However, high relapse rates suggest
that mothers are less aware of the adverse effects of
SHS on their babies.8,9 There is no debate that smoking
and SHS exposure during pregnancy places pregnant
women at greater risk for adverse pregnancy outcomes.
Smoking during pregnancy contributes to a higher
risk for experiencing infertility, premature rupture of

membranes, preterm delivery, and delivering a low
birthweight or small-for-gestational-age infant.5 In 2006,
the U.S. Surgeon General reported that there was no
safe level of SHS exposure, and in fact, SHS exposure
causes premature death in infants and adults. SHS
exposure also increases the risk of respiratory and
ear infections, as well as the frequency and severity
of asthma events in children, and is responsible for
approximately 3,000 cases of lung cancer deaths among
nonsmokers each year. Clearly, women who sustain
abstinence throughout pregnancy and the postpartum
period can significantly reduce the health effects of
smoking and SHS on themselves and their infants.10
Although the effects of SHS exposure on children are
well-documented, there are limited studies addressing
SHS exposure in the home and postpartum smoking
relapse.
It is important to identify the characteristics of
women who are more likely to relapse. Spontaneous
quitters are more likely to maintain long-term postpartum abstinence than those that receive interventional
support of education. Prior research has identified
several factors commonly associated with spontaneous cessation, including younger age, first pregnancy,
higher self-confidence, and waiting longer to smoke
the first cigarette of the day.11 Furthermore, experts
in smoking cessation consistently identify women
who are SHS exposed, poor, depressed, less educated,
and heavy smokers as more at risk for postpartum
relapse.12,13 Government reports as well as published
reviews consistently report age, race/ethnicity, smoking
frequency, education, and marital status as predictors of
smoking during pregnancy.4,5,8 Although pregnancy is
an opportune time to quit smoking, only 18% to 25%
of women quit upon confirmation of their pregnancy.14
Women who smoke during pregnancy are often young
(15 to 24 years of age), Caucasian, moderate to heavy
smokers ($20 cigarettes per day), less educated (,12
years of education), and unmarried.8,14
The postpartum period is generally defined as the
six weeks following birth.15 Women who experience
postpartum relapse are generally defined as those who
quit before or during pregnancy and then resume
smoking within one year of the delivery.8 Characteristics
of women who relapse are similar to those who smoke
during pregnancy, with the exception of education
level and marital status. Women who relapse are more
likely to be married or living with a partner and have
a high school education.16,17 Fingerhut et al. reported
that there was limited evidence showing that education influenced relapse rates; however, educational
level greatly impacted the likelihood of smoking and
quitting during pregnancy.8
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METHODS
We gathered information via a literature search of Medline, PubMed, Cinahl, and Psych Abstracts. We examined studies published from 1995 to 2008. Keywords or
versions of these keywords that were used in this search
included environmental tobacco smoke, SHS, passive
smoking, smoking, pregnancy, postpartum, relapse, and
abstinence. As of May 2008, advanced searches ranged
from 6,228 studies to as few as 50 when we combined
specific terms. We also used government websites to
collect statistical data as well as to identify guidelines
for pregnant and postpartum women with regard to
tobacco use. The following characteristics of studies
are included in Figure 1: author (year), sample size/
location, intervention(s), measures, relapse rates, and
predictors of relapse.
We only reviewed randomized controlled trials
(RCTs) that clearly identified postpartum relapse
prevention in their title or purpose. The selected studies also had to describe an educational intervention
addressing SHS in the home. Another key element for
study inclusion was the timing of the intervention. The
intervention targeted women during the postpartum
period who had quit smoking before or during pregnancy. All studies included in the final review had to
include a six- and/or 12-month point prevalence, and
had to be published in English. Ultimately, we chose
nine trials for this critical review; two trials had further
long-term evaluations published after the original
study was completed.3,16,18,19 A total of 11 studies are
summarized in Figure 1.
Operational definition of SHS
SHS or passive smoke is defined as the “smoke inhaled
by an individual not actively engaged in smoking but
due to exposure to ambient tobacco smoke.”20 SHS
consists of two components: sidestream smoke and
mainstream smoke. Sidestream smoke refers to the
smoke emitted from the burning end of tobacco
products, while mainstream smoke refers to the smoke
exhaled by smokers.
Recruitment criteria
Recruitment criteria for the selected studies was varied.
Four of the seven studies initially enrolled both exsmokers and current smokers. Three studies excluded
participants who were current smokers at enrollment
and did not quit during pregnancy and/or were smoking at the postpartum enrollment period.3,19,21 The
remaining studies had differing smoking status requirements for inclusion. These studies required that the
pregnant smoker had already achieved abstinence for a
specified period of time. Women who were abstinent for
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a month (30 days) or 28 days were deemed eligible for
inclusion. In addition to the abstinence period, studies
varied regarding the timing of recruitment. Two studies
specified enrollment periods based on the woman’s
gestational age: the 20th week of gestation17 and the
28th week of gestation.22 Two studies enrolled subjects
in their first trimester,21,23 while Ratner et al. recruited
women upon admission to labor and delivery.18 Mothers
were also recruited during postpartum hospitalization24
and at their infant’s first pediatric visit.3
RESULTS
Study sample characteristics
In the reviewed studies, participants generally were in
their mid-20s, Caucasian, employed, married or living
with a partner, and had achieved at least a high school
education. Most participants recruited for the RCTs
lived in the northern United States (e.g., Oregon,
Washington, and Minnesota), with the exception of
one study that took place in England21 (Figure 1). The
postpartum period in the selected studies ranged from
the first six weeks to one year following birth. Sample
sizes ranged from 33 to 2,901 participants. One study
did not report age of participants, but rather the age
at which the women started smoking. In this study, the
reported mean age of initiation was approximately 16
years.23 Of the nine studies reviewed, Sockrider et al.17
recruited the largest pool of nonwhite participants
(27%).
Measurement of abstinence, relapse, and SHS
Although most researchers clearly defined smoking
status upon enrollment, they often differed in the conceptual and operational definitions of relapse and abstinence (Figure 2). To add to this complexity, abstinence
measures and terminology often differ across types of
interventions and study populations. This is also true
of postpartum relapse research. Historically, relapse
described a phenomenon or a medical condition that
had returned, such as cancer or a fever.25 Relapse in
the postpartum smoking literature is typically defined
as any return to smoking, “even a puff.”26,27 Relapse has
also been synonymous with the term “lapse” in tobacco
abstinence literature.28
Recently, there has been increased interest in the
differentiation of abstinence terminology in tobacco
abstinence research.25,29–32 In these studies, a “lapse”
accounts for an instance of smoking, while “relapse”
generally refers to a return to baseline smoking, or a
resumption of smoking at least five cigarettes for three
consecutive days. In this context, a lapse is considered
a temporary event, while a relapse indicates a more
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Home Smoking Control Index based 65% (12
on four interview items
months)
SHS index: mean number of hours
per day of smoking in home
Passive nicotine monitors

Urine cotinine at enrollment
42% (six
Report of “even a puff” at six-month months)
follow-up
(control: 38%)

Continuous abstinences at birth and
six months measured via self-report
and expired air CO reading of <10
ppm

1. Smoking status via self-report and 62% (six
CO reading of <10 ppm
months)
2. Smoking Abstinence Self-Efficacy (control: 73%)
Scale
3. Social support determined by
asking them to rate level (on a fouritem scale)

Five telephone interviews: 28 weeks gestation,
and six weeks, three months, six months, and 12
months postpartum
One videotape and five newsletters: videotape/
newsletters for partner mailed at 28 weeks
gestation and six weeks postpartum
Control: usual care
SHS: educational materials and passive home
monitors

Nurse-led hospital intervention after delivery;
reinforcement from pediatric provider at twoweek, and two- and four-month well-baby visits.
Control: standard care from health-care provider
SHS: educational materials from nurse and
pediatrician

Advice from a midwife regarding expired CO
reading, written materials on avoiding relapse
Control: usual care and anti-smoking advice
SHS: educational materials from midwife and
expired CO monitoring

One-on-one nurse-led counseling in hospital after
delivery and eight at-home telephone counseling
sessions
Control: usual care that did not include the
adverse effects of smoking or relapse
SHS: educational materials from nurse and CO
monitoring

Sockrider et al.c
2003
n5325
Texas

Van’t Hof et al.d
2000
n5287
Portland, Oregon

Hajek et al.e
2001
n5245 (114/135)
England

Johnson et al.f
2000
n5251 (156/126)
Canada

77% (six
months)
(control: 75%)

50% (12
months)

Self-reported smoking status within
one month of prenatal appointment

Four home visits by midwife during pregnancy
with educational materials, and one postpartum
visit
Control: usual care
SHS: educational materials

Polanska et al.b
2005
n5175
Poland

64% (six
months)

Relapse
rate

Self-report “have you smoked at
all in the past seven days” and
confirmed by expired CO level
,8 ppm

Measure

One 90-minute psychotherapy relapse prevention
session, bimonthly prenatal telephone calls,
monthly postpartum calls, and one additional
90-minute psychotherapy postpartum session
Control: usual care
SHS: educational materials

Intervention

Morasco et al.a
2006
n533
Connecticut

Author, year, sample
size, and location

Figure 1. Studies, interventions, measures, relapse rates, and predictors of relapse for postpartum smoking

continued on p. 519

Self-efficacy did not vary between
groups.

Tobacco dependence (time to first
morning cigarette).

Partner smoking in the home and
perceived encouragement for quitting
from family/friends. Moderate
association between confidence to
maintain quitting and abstinence.

No home smoking policy, partner
smoking, and low confidence in keeping
others from smoking around baby. No
difference in intervention and control.

Risk of relapse was significantly higher
in women who quit after 16 weeks
gestation. Threefold lower relapse in
spontaneous quitters. No difference in
intervention and control.

Postpartum session did not offer
protection against relapse in
spontaneous quitters.

Predictors of
relapse
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1. Self-report and CO reading of
<10 ppm
2. Smoking Abstinence Self-Efficacy
Scale
3. Social support (four-item scale)
1. Smoking status via self-report and
salivary cotinine
2. A cut point of 20 ng/ml was used
to confirm seven-day abstinence

1. Abstinence: “have not smoked at
all, not even a puff”
2. Smoking: categorical scale (1–4,
5–10, 11–20, >20)
3. Mother’s knowledge about
passive smoke, seven-item measure
(five-point Likert scale)
4. Attitude regarding SHS, four-item
measure (five-point Likert scale)

1. Abstinence: “have not smoked at
all, not even a puff”
2. Smoking: categorical scale (1–4,
5–10, 11–20, >20)
3. Mother’s knowledge about
passive smoke, seven-item measure
(five-point Likert scale)
4. Attitude regarding SHS, four-item
measure (five-point Likert scale)

Booklet, personalized letter, relapse prevention
kit, three prepartum telephone counseling
sessions, postpartum telephone counseling (three
sessions within the first four months postpartum),
and three mailed newsletters
Controls: (1) self-help booklet only and (2) selfhelp booklet plus prepartum intervention
SHS: mailed educational materials

Group 1: Extended Intervention— written
materials, a personalized letter, oral and written
communication via pediatrician at the two-week,
and two-, four-, and six-month well-child visits.
Survey at six and 12 months postpartum.
SHS: educational materials via pediatrician plus
mailed materials and video; letter to fathers, role
modeling, and nonsmoking signs
Group 2: Minimal Intervention—
received a hospital packet containing written
materials about passive smoking and a letter
advising them to quit
SHS: educational materials

12-month follow-up of Oregon MOMS study
SHS: no additional intervention

McBride et al.h
1999
n5438
Minnesota and
Washington (Seattle)

Wall et al.i
1995
n52,901 mothers from
Oregon MOMS study

Severson et al.j
1997
n52,003 postpartum
women from
Oregon MOMS study

Measure

12-month follow-up survey
Control: usual care
SHS: no additional intervention

Intervention

Ratner et al.g
2000
n5238 (119/119)
Canada

Author, year, sample
size, and location
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Relapse rates
at 12 months
Extended:
67.2%
Minimal: 73.9%

Extended: 45%
(six months)
Minimal: 55%
(six months)

33% (eight
weeks)
43% (six
months)
57% (12
months)

79% (12
months)
(control: 81.5%)

Relapse
rate

Predictors of
relapse

continued on p. 520

Husband’s smoking status, mother’s
confidence in remaining a nonsmoker,
and home smoking policy.

Partner smoking status at enrollment,
and home smoking policy predicted
abstinence. Confidence in remaining a
nonsmoker not predictive.

Confidence score not predictive of
relapse.
Home smoking restrictions predicted
abstinence.

Self-efficacy not significant over time.
Those who had a partner smoking
were 1.8 times more likely to be a daily
smoker.

Figure 1 (continued). Studies, interventions, measures, relapse rates, and predictors of relapse for postpartum smoking
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Counseling at the first, second, and third prenatal
visits, 36-week visit, and a six-week postpartum
visit by a trained abstinence counselor, as well as
a self-help booklet
Control: usual care advice about smoking or
staying abstinent
SHS: effects of environmental tobacco smoke on
children’s health

Intervention
1. Urine cotinine and self-report
at the first and 36-week prenatal
visit verified smoking status using
cotinine/creatinine level of
.80 ng/ml
2. Postpartum smoking status via
self-report

Measure
70% (8–15
months)
(control: 25%)

Relapse
rate

Belief that smoking is harmful to the
fetus and confidence to remain a
nonsmoker were not predictive when
accounting for participants lost to
follow-up.

Predictors of
relapse

Polanska K, Hanke W, Sobala W. Smoking relapse one year after delivery among women who quit smoking during pregnancy. Int J Occup Med Environ Health 2005;18:159-65.

Van’t Hof SM, Wall MA, Dowler DW, Stark MJ. Randomised controlled trial of a postpartum relapse prevention intervention. Tob Control 2000;9(Suppl 3):III64-6.

Ratner PA, Johnson JL, Bottorff JL, Dahinten S, Hall W. Twelve-month follow-up of a smoking relapse prevention intervention for postpartum women. Addict Behav 2000;25:81-92.

ng/ml 5 nanograms per milliliter

MOMS 5 modification of maternal smoking

ppm 5 parts per million

CO 5 carbon monoxide

SHS 5 secondhand smoke

k

Secker-Walker RH, Solomon LJ, Flynn BS, Skelly JM, Lepage SS, Goodwin GD, et al. Smoking relapse prevention counseling during prenatal and early postnatal care [published erratum
appears in Am J Prev Med 1996;12:71-2]. Am J Prev Med 1995;11:86-93.

j

Severson HH, Andrews JA, Lichtenstein E, Wall M, Akers L. Reducing maternal smoking and relapse: long-term evaluation of a pediatric intervention. Prev Med 1997;26:120-30.

i

Wall MA, Severson HH, Andrews JA, Lichtenstein E, Zoref L. Pediatric office-based smoking intervention: impact on maternal smoking and relapse. Pediatrics 1995;96(4 Pt 1):622-8.

h

McBride CM, Curry SJ, Lando HA, Pirie PL, Grothaus LC, Nelson JC. Prevention of relapse in women who quit smoking during pregnancy. Am J Public Health 1999;89:706-11.

g

f

Johnson JL, Ratner PA, Bottorff JL, Hall W, Dahinten S. Preventing smoking relapse in postpartum women. Nurs Res 2000;49:44-52.

e

Hajek P, West R, Lee A, Foulds J, Owen L, Eiser JR, et al. Randomized controlled trial of a midwife-delivered brief smoking cessation intervention in pregnancy. Addiction 2001;96:485-94.

d

c

Sockrider MM, Hudmon KS, Addy R, Dolan Mullen P. An exploratory study of control of smoking in the home to reduce infant exposure to environmental tobacco smoke. Nicotine Tob Res
2003;5:901-10.

b

a
Morasco BJ, Dornelas EA, Fischer EH, Oncken C, Lando HA. Spontaneous smoking cessation during pregnancy among ethnic minority women: a preliminary investigation. Addict Behav
2006;31:203-10.

Secker-Walker et al.k
1995
n5175 (80/85)
Vermont

Author, year, sample
size, and location

Figure 1 (continued). Studies, interventions, measures, relapse rates, and predictors of relapse for postpartum smoking
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permanent condition. Choice of abstinence terminology is an important consideration in research design.
Frequently, women view the term “relapse” in a negative
context or as a failure, but may not necessarily view
“lapse” this way.9,33 Smokers who experienced a lapse
during the study period were less likely to achieve
abstinence.26
Measurement of abstinence, home smoking,
and SHS exposure
The Society for Research on Nicotine recommends that
clinical trials report multiple measures of abstinence.30
Minimally, a prolonged or sustained abstinence, point
prevalence as a second measure, and a guideline of
seven consecutive days of smoking or smoking on
at least one day of two consecutive weeks to define
relapse are recommended.27 Abstinence measures were
frequently defined as not smoking, even a puff, in the
past seven days.3,17 McBride et al. further differentiated
abstinence into three postpartum outcomes: postpartum cessation, postpartum relapse, and postpartum
seven-day prevalent abstinence.22 Self-report of postpartum smoking abstinence was primarily defined as
no smoking in the seven days prior to follow-up or no
return to smoking in the six months or a year following delivery.10,16
Self-reported abstinence is not often a reliable
measure with pregnant and postpartum women.31
For social desirability reasons, many pregnant women
underreport their smoking status9 and extent of SHS
exposure.34 Biomarker validation is recommended to
confirm smoking and SHS exposure in this population. Biomarkers can be used to identify the extent of
exposure and/or consumption of tobacco. The most
popular biomarkers for quantifying maternal SHS exposure during pregnancy include saliva, serum, expired
carbon monoxide (CO), urine or hair cotinine, and
hair nicotine.
Seven of the nine studies biochemically validated
smoking status upon enrollment, while only three
studies performed additional biochemical validation
of smoking status during postpartum14,17,20 (Figure 2).
Expired CO and salivary or urinary cotinine were
the most used biomarkers to validate smoking status.
Johnson et al. defined and confirmed abstinence when
participants reported not smoking any cigarettes for six
or 12 months, and if their expired CO level was ,10
parts per million (ppm).16 Secker-Walker et al. defined
abstinence as no report of smoking and cotinine/
creatinine ratio <80 nanograms per milliliter.23 Another
study used self-report of no smoking for seven days and
salivary cotinine to define abstinence.22 Although biomarker validation has repeatedly been cited as a reliable
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measure of tobacco use, clinicians reported anxiety in
confronting patients with biomarker feedback.35
Biomarker validation of home smoking and SHS was
primarily measured by self-report (survey), passive nicotine monitors,17 and hair nicotine levels.36 Sockrider
et al. found a significant association between home
nicotine monitors and self-report of SHS exposure in
the home at six and 12 months (r50.53; r50.55; both
p-values ,0.0001).17 A survey questionnaire in one study
assessed postpartum mothers’ knowledge and attitudes
regarding the health effects of passive smoking and
environmental tobacco smoke.19
SHS interventions and postpartum relapse
In the selected studies, part or all of the intervention
was delivered during the postpartum period. The interventions varied among studies, but all incorporated an
educational component on the health effects of SHS
in the home. The SHS intervention was often limited
to written materials via a handout, pamphlet, video, or
booklet describing an array of postpartum information
ranging from health effects of SHS and tips on staying smoke-free, to tips on maintaining a smoke-free
home. No study focused solely on the impact of SHS
on postpartum relapse. Sockrider et al. designed an
intervention to reduce postpartum relapse and home
exposure to SHS that included (1) education regarding
health effects of SHS and effects of a home smoking
policy, and (2) specific newsletters/video for significant
others at two time points.17 Another study examined
a partner-focused intervention in which the partner/
spouse received an educational letter by mail.19
We examined three other interventional characteristics: timing and duration, delivery personnel, and
intensity. Although the majority of studies included an
intervention both during and after pregnancy, timing
varied. Interventions conducted during pregnancy
began as early as the first prenatal visit (first trimester
of pregnancy) to as late as 28 weeks gestation (third
trimester). Postpartum interventions occurred from as
early as 24 hours following delivery (while the mother
was hospitalized) to six weeks after delivery, and then
two, four, and/or six months after delivery. Regardless of onset, all studies concluded at either six or 12
months following delivery.
Personnel delivering the intervention varied among
studies. Counseling interventions were primarily conducted by nurses, although pediatricians, training
abstinence counselors, and research assistants were
also used. Counseling by a nurse/midwife or pediatrician did not appear to have a significant impact on
relapse rates when compared with trained abstinence
counselors or research assistants.3,16
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Continuous abstinence
No smoking for the entire 12-month period and exhaled CO
level ,10 ppm
No smoking in last seven days preceding postpartum follow-up
and saliva cotinine ,20 ng/ml
Quit smoking at 28 weeks and no smoking in previous
seven days

Occasional smokers reported smoking
on at least one occasion
Daily smokers smoked at least one
cigarette per day

Occasional smokers reported smoking
on at least one occasion
Daily smokers smoked at least one
cigarette per day

Any cigarette in the previous seven days

Johnson et al.e

Ratner et al.f

Wall et al.g
Severson et al.h

Quitters
No smoking at all, not even a puff in the last seven days
at the six- and 12-month periods

NR

No report of smoking and cotinine/
creatinine ratio
,80 ng/ml

Saliva sample for cotinineb

Expired CO

Expired COb

Saliva sample for cotinine

Passive home nicotine monitorsb

Expired COb

Biomarker validation

Biochemically validated postpartum abstinence

Wall MA, Severson HH, Andrews JA, Lichtenstein E, Zoref L. Pediatric office-based smoking intervention: impact on maternal smoking and relapse. Pediatrics 1995;96(4 Pt 1):622-8.

ng/mg 5 nanograms per milliliter

ppm 5 parts per million

CO 5 carbon monoxide

NR 5 not reported

i
Secker-Walker RH, Solomon LJ, Flynn BS, Skelly JM, Lepage SS, Goodwin GD, et al. Smoking relapse prevention counseling during prenatal and early postnatal care [published erratum
appears in Am J Prev Med 1996;12:71-2]. Am J Prev Med 1995;11:86-93.

h

Severson HH, Andrews JA, Lichtenstein E, Wall M, Akers L. Reducing maternal smoking and relapse: long-term evaluation of a pediatric intervention. Prev Med 1997;26:120-30.

g

f

Ratner PA, Johnson JL, Bottorff JL, Dahinten S, Hall W. Twelve-month follow-up of a smoking relapse prevention intervention for postpartum women. Addict Behav 2000;25:81-92.

e

Johnson JL, Ratner PA, Bottorff JL, Hall W, Dahinten S. Preventing smoking relapse in postpartum women. Nurs Res 2000;49:44-52.

Hajek P, West R, Lee A, Foulds J, Owen L, Eiser JR, et al. Randomized controlled trial of a midwife-delivered brief smoking cessation intervention in pregnancy. Addiction 2001;96:485-94.

Van’t Hof SM, Wall MA, Dowler DW, Stark MJ. Randomised controlled trial of a postpartum relapse prevention intervention. Tob Control 2000;9(Suppl 3):III64-6.

d

c

b

a
Morasco BJ, Dornelas EA, Fischer EH, Oncken C, Lando HA. Spontaneous smoking cessation during pregnancy among ethnic minority women: a preliminary investigation. Addict Behav
2006;31:203-10.

Return to smoking

Continuous abstinence
Self-reported lapse-free abstinence from birth of child until six
months postpartum, and exhaled CO level ,10 ppm

Any smoking, even a puff in the last seven
days

Hajek et al.d

Secker-Walker et al.i

NR

NR

Van’t Hof et al.c

No smoking at all in the past seven days and exhaled CO
level ,8 ppm

NR

Morasco et al.a

Abstinence/quitters

Relapse

Author

Figure 2. Definitions of smoking relapse, abstinence, and biomarker validation
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All study interventions included counseling and
educational materials regarding the adverse effects of
smoking and SHS exposure; however, mode of delivery
differed. Pamphlets, videos, newsletters, no-smoking
signs, and self-help booklets were used. Telephone and
individual counseling sessions ranged from 10 minutes
to one hour in length. Postpartum contact ranged from
two to eight times, with the longest postpartum session
lasting 90 minutes.37
Regardless of intervention intensity, relapse rates
were consistently high at the six- and 12-month postpartum period. Relapse rates ranged from 42% to
77% at the six-month period to 57% to 79% at the
12-month period. McBride et al.22 and Van’t Hof et al.24
demonstrated the lowest relapse rates at the six-month
assessment. The studies had two similarities: (1) nurses
were used to deliver the first counseling session, and (2)
intervention implementation occurred at least three
times within the first four months following delivery.
McBride et al. included three postpartum telephone
counseling sessions within the first four months postpartum, while Van’t Hof et al. reinforced abstinence
from a pediatric provider at well-baby visits three times
within the first four months postpartum. Four studies
also reported long-term relapse rates at 12 months.
Of these studies, McBride reported the lowest return
to smoking (57%).
Predictors of postpartum relapse related to SHS
Peer-reviewed research on predictors of postpartum
relapse encompasses an array of biobehavioral, psychosocial, and socioeconomic variables. In the review,
the most commonly cited factors that influenced pre/
postnatal smoking behavior and home SHS exposure
included age, education, income, spontaneous quitting,
husband or partner smoking, depression, self-efficacy,
motivation or confidence to quit, and home smoking
restrictions. Secker-Walker et al. was the only study to
specify “longest time abstinent before first prenatal
visit” to be a predictor of relapse.23 Polanska et al.
reported a threefold lower relapse in spontaneous
quitters.38 Although socioeconomic and demographic
characteristics, depressive symptoms, and level of addiction certainly influence relapse, this article focuses on
three predictors that link prenatal and postpartum SHS
exposure to postpartum relapse: (1) having a husband
or partner smoking in the home, (2) adoption of home
smoking restrictions, and (3) motivation/confidence
or self-efficacy to remain abstinent.
The smoking behavior of the woman’s partner has
consistently been cited as a strong predictor of postpartum smoking relapse.3,10 Women who lived with
another smoker were four times more likely to relapse
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than those who did not live with a smoker.4 In another
study, only 8.4% of mothers who maintained abstinence through the 12-month assessment had husbands
who smoked, compared with 20.8% of mothers with
nonsmoking husbands.3 Van’t Hof et al. also reported
significantly higher relapse rates for those women who
reported a greater number of smokers among family
and friends.24 One year following birth, women with
smoking partners were 1.8 times more likely to be
daily smokers than those with partners who remained
abstinent or were occasional smokers.18
Three of the nine studies examined the impact of having a home smoking policy or home smoking restrictions
on postpartum relapse.3,17,22 Having a smoke-free policy
in the home was defined as not having the mother, her
partner, other household members, or visitors smoke
in the home and was a significant predictor of intention to quit smoking in the next six months. Women
living in smoke-free homes also could prolong time to
relapse following abstinence.39 Implementing a smokefree policy at the six-month postpartum assessment was
significantly associated with increased abstinence.17 Two
studies posted “no smoking” signs in the home to assist
mothers in maintaining a smoke-free environment.17,19
Motivation and confidence to quit smoking during
pregnancy is typically high,16,23 but it is not a consistent
predictor of smoking abstinence. Johnson et al. found
that approximately 90% of mothers who quit smoking during pregnancy intended to remain smoke-free
postpartum.16 A mother’s confidence in her ability to
control smoking in the home is also a significant factor in controlling infant’s SHS exposure.17 Hajek et al.
reported an early association between a mother’s desire
to quit smoking, nicotine dependence, and abstinence
up to birth.21 We examined self-efficacy and confidence
to achieve abstinence in all studies, but they were not
shown to be consistent predictors of relapse. Van’t
Hof et al. reported that a mother’s level of confidence
to stay abstinent significantly affected relapse rates.24
In another study, self-efficacy significantly predicted
postpartum relapse at three months, but was not a reliable predictor during the six- to 12-month period.16,18
Secker-Walker et al. reported that a woman’s level of
belief that smoking is harmful to the fetus predicts
relapse; however, this belief was not associated with her
motivation and confidence to remain abstinent.23
Differentiating among the terms “lapse,” “relapse,”
and “abstinence” may offer postpartum women opportunities for short-term success and lessen the despair
they feel with relapse.9,39,40 Despite the terminology
debate, self-report has been a popular determinant of
abstinence and relapse; however, many researchers use
biomarker validation of self-reported abstinence.
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DISCUSSION
During the past two decades of research, interventions tested in RCTs during and after pregnancy have
not resulted in prolongation and/or an increase in
postpartum abstinence rates. Unfortunately, many
studies fail to include a six-month and/or 12-month
point prevalence. The vast majority of mothers who
quit smoking during pregnancy intend to remain
smoke-free postpartum; however, smoking abstinence
interventions repeatedly failed to achieve postpartum
smoking abstinence.16,23 In the selected studies, pre/
postpartum education content regarding SHS was
offered using a variety of methods; however, no study
tested a comprehensive SHS educational intervention.
SHS interventions were typically limited to written
educational resources (e.g., pamphlets, mailings, and
home no-smoking signs). Of the studies that examined
postpartum relapse and SHS interventions, most agreed
that increased relapse rates were associated with partner smoking, low self-efficacy or confidence to remain
abstinent, and home exposure to SHS. Interventions
that failed to address home exposure to SHS during
the postpartum period may have contributed to high
relapse rates.
It is challenging to analyze postpartum relapse
research due to varied definitions of abstinence/
relapse terminology, differing biomarkers to confirm
abstinence/relapse, lack of postpartum biomarker
confirmation of abstinence, and inconsistent timing
of postpartum interventions. Standardized abstinence
terminology and abstinence measures are needed
to advance quality postpartum tobacco abstinence
research. Confirmation of abstinence is best achieved
when self-report measures are validated with biomarkers both during enrollment and at all points during
follow-up. In the two studies that reported the lowest
relapse rates, nurses or pediatricians delivered the
intervention at least three times within the first four
postpartum months.
Achieving abstinence is important not only during
pregnancy, but also during the postpartum period to
reduce SHS exposure in the home. Approximately onehalf to two-thirds of all children in the U.S. younger
than age 5 are at risk of home exposure to SHS.10
Active smokers and those exposed to SHS inhale the
same smoke constituents and are likely to incur similar
health-related effects. To ensure the health of women
of childbearing age, their children, and their families,
future studies need to test interventions designed for
the postpartum period.41 Additional research is needed
to test long-term interventions beyond the first six
months postpartum. Generally, there has been limited

research on home exposure to SHS and postpartum
relapse. By prohibiting smoking in the home, SHS can
be greatly reduced, if not eliminated, and relapse rates
can also be reduced. A comprehensive intervention
that specifically prioritizes parental education on the
health effects of SHS on the family, empowerment of
the mother and family members to remain abstinent
and adopt a smoke-free home smoking policy, and partner influence on smoking could result in a significant
reduction in postpartum relapse rates. Lastly, social
pressures have influenced many to view smoking during
pregnancy in a negative context; however, this effect is
often diminished after the birth of the infant.
Health-care professional-led interventions should
also incorporate the five As (ask, advise, assess, assist,
and arrange) tool, a 5- to 15-minute brief counseling
tool that addresses smoking during pregnancy. This
counseling tool is offered in a variety of settings (e.g.,
obstetrician/gynecologist offices, pediatric offices, and
family medicine clinics) and is endorsed by multiple
health-care professional organizations, including the
American College of Obstetricians and Gynecologists,
American Academy of Pediatrics, and the March of
Dimes. Consistent and repeated use of the evidencebased tool coupled with information on the adverse
health effects of home exposure to SHS could greatly
extend the negative social effects of smoking during
pregnancy far beyond birth and become a long-term
motivator for families to adopt a smoke-free home
policy.
Limitations
Homogeneity of the study participants posed a significant limitation to the generalizability of the findings
from the reviewed studies. The majority of the selected
studies recruited Caucasian participants as the vast
majority of their participants.17,19,22,24 Three studies did
not report ethnicity.16,21,23 Unclear or unstated definitions of abstinence, relapse, lapse, and postpartum
abstinence caused confusion when comparing postpartum relapse rates across studies. We found methodological differences across all studies. SHS educational
interventions were not clearly defined and may have
been limited to a pamphlet, newsletter, or handout.
CONCLUSION
Future research is needed to examine SHS exposure
and postpartum relapse, including (1) targeting a
multiethnic population, (2) focusing on best practices
for SHS measurement (urinary and saliva cotinine,
hair nicotine, expired CO, and home monitoring
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devices), (3) exploring maternal views on biomarker
validation and choice of terminology (lapse vs. relapse),
(4) including a family-based comprehensive SHS
educational intervention that is not limited to written materials, and (5) frequent reinforcement of the
content during the first four months following delivery.
Although timing of the intervention and choice of
personnel did not significantly influence postpartum
relapse rates, studies using nurse- and pediatrician-led
interventions resulted in the lowest relapse rates.
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