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EXECUTIVE SUMMARY

REPORT
EXECUTIVE SUMMARY
Smoking is one of fifteen Maternal and Child
Health (MCH) National Performance Measures (NPMs)
for the State Title V MCH Services Block Grant to States
program (hereafter referred to as the MCH Block Grant).1
The goal of NPM 14.1: Smoking–Pregnancy is to decrease
the percent of women who smoke during pregnancy. The purpose
of this evidence analysis review is to identify evidence-based and
evidence-informed strategies that MCH Block Grant programs can implement
to support smoking cessation in pregnancy. Interventions that impact smoking during
pregnancy range from psychosocial interventions, such as counseling, incentives, and feedback,
to pharmacotherapy, such as nicotine replacement therapy (NRT), as well as policy-related
interventions, such as smoke-free legislation, tobacco taxation, and media campaigns. There
are separate and extensive bodies of literature associated with each of these approaches. This
evidence analysis review focuses primarily on the most recent literature on individual-level and
population-based interventions to decrease smoking during pregnancy.
Background. Smoking is one of the most important modifiable causes of poor pregnancy
outcomes in the United States (U.S.) and is associated with maternal, fetal, and infant morbidity
and mortality (American College of Obstetricians and Gynecologists (ACOG), 2017). According
to the Centers for Disease Control and Prevention (CDC), smoking reduces a woman’s chances
of getting pregnant, increases the risk for pregnancy complications, and harms babies before
and after they are born.2 The U.S. Surgeon General reports that women who smoke, like men,
are at increased risk of cancer, cardiovascular disease, pulmonary disease, and premature death,
but they also experience unique risks related to menstrual and reproductive function (Office
on Smoking and Health, 2001). Smoking harms many aspects and every phase of reproduction
(USDHHS, 2004).
Smoking during pregnancy increases the risk of health problems for both mothers and babies,
such as pregnancy complications, premature birth, low birth weight, stillbirth, infant death, and
birth defects of the mouth and lip, as well as possible cognitive effects associated with learning
disabilities and conduct disorders (DiFranza & Lew, 1995; Drews et al., 1996; Fiore et al., 2008;
Makin, 1991; USDHHS, 2004; Wakschlag, 1997). An estimated 5-8% of preterm deliveries,
1
2

https://mchb.tvisdata.hrsa.gov/uploadedfiles/Documents/blockgrantguidance.pdf
https://www.cdc.gov/tobacco/basic_information/health_effects/pregnancy/index.htm
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13-19% of term deliveries of infants with low birth weight, 23-34% of cases of sudden infant
death syndrome (SIDS), and 5-7% of preterm-related deaths can be attributed to prenatal
maternal smoking (Dietz et al., 2010). Women who quit smoking before or during pregnancy
reduce the risk for adverse reproductive outcomes.
Health inequities and maternal smoking. While the majority of women understand that
tobacco use damages health, for many smoking is a means of coping with poverty, disadvantage,
and lack of control over other aspects of life (Graham, 1993). The key factors that contribute to
smoking in pregnancy are caring responsibilities, access to material resources, and having
a partner who smokes (Dolan-Mullen, 2004). For some women, smoking may be a way to
alleviate stress and if they are grappling with other addictive behaviors, then quitting smoking
may not be the highest priority. Women who continue to smoke in pregnancy are more likely
to have a low income, higher parity, no partner, low levels of social support, and limited
education, and they are more likely to access publicly funded maternity care, and more likely to
feel criticized by society (Ebert 2007; Frost 1994; Graham 1977; Graham 1996; Pickett 2009;
Schneider 2008; Smedberg 2014; USDHHS 2004; Wakschlag 2003). There is a clear link
between smoking in pregnancy and social disadvantage; the greater the disadvantage, the higher
the smoking prevalence.3
In the U.S., increased public health education measures and public health campaigns have led
to a decrease in smoking by pregnant and non-pregnant women of reproductive age (Colman
& Joyce, 2003). Pregnancy itself is also a strong motivator. Women are more than likely to
stop smoking during pregnancy, both spontaneously and with assistance, than at other times in
their lives (Office on Smoking and Health, 2001). Forty-six percent of pre-pregnancy smokers
quit smoking directly before or during pregnancy (Colman & Joyce, 2003). Although the rate
of reported smoking during pregnancy has decreased overall, for some populations, such as
adolescent females and non-Hispanic white and American Indian women with less education,
the decrease was not as dramatic (Martin et al., 2009; Tong et al., 2009). Since a mother-to-be
is generally highly motivated to do what she can to have a healthy baby, clinical providers can
tap into that motivation, capitalizing on a “teachable moment” to help parents achieve long-term
healthy lifestyle changes for themselves and their families (ACOG, 2011).
Clinical practice guidelines and clinical intervention strategies. National and state
organizations have put forth clinical guidance and best practice guidelines to support smoking
cessation during pregnancy and to diminish child exposure to secondhand smoke (SHS). In
2008, an update was published for the U.S. Public Health Service-sponsored Clinical Practice
Guideline on tobacco use and dependence. The Guideline urged every clinician, health plan, and
health care institution to make treating tobacco dependence a top priority during clinical visits
and ask patients two key questions, “Do you smoke?” and “Do you want to quit?” followed
by use of the recommendations in the Guideline. The Guideline recommends that health
3
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https://www.publichealth.hscni.net/sites/default/files/Guide%203%20Reducing%20Smoking%20in%20Pregnancy.pdf
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professionals follow a brief, evidence-based cessation intervention known as the “5 A’s: Ask
about tobacco use, Advise tobacco users to quit, Assess willingness to make a quit attempt, Assist
tobacco users in making a quit attempt, and Arrange for follow-up” (Fiore et al., 2008).
This approach was originally published by the National Cancer Institute (NCI) and has been
reviewed and updated by governmental, academic, and private education groups (Glynn, 1990,
Melvin et al., 2000, Fiore et al., 2008). The 5 A’s method for brief interventions has substantial
research support for its utility in helping tobacco users across a variety of settings and can
be incorporated with motivational strategies in a step-by-step process.4 Continuing the 5 A’s
approach after a woman gives birth helps her continue her efforts to quit smoking or maintain
smoking cessation (ACOG, 2011). For patients who relapse, clinicians should revisit the 5 A’s
and keep reiterating the positive effects of quitting (ACOG, 2011). Although some professional
organizations endorse a modified three-step process “Ask, advise, and refer,” this method has not
been proven to be effective in pregnancy (ACOG, 2011).
National survey data. The National Vital Statistics System (NVSS) enables the Center for
Disease Control and Prevention’s (CDC) National Center for Health Statistics (NCHS) to collect
and disseminate the nation’s official vital statistics.5 The 2003 revision of the U.S. Standard
Certificate of Live Birth included new and modified items on maternal cigarette smoking before
and during pregnancy.6 The 2016 natality data file is the first for which this self-report7 information
is available for all states and the District of Columbia (D.C.).8 Cigarette smoking during pregnancy
was shown to differ across states, as well as by maternal age, race and Hispanic origin, and
educational attainment.9 The 2016 data revealed that 7.2% of women who gave birth that year
smoked cigarettes during pregnancy.10 This translates to 1 in 14 women smoking while pregnant.11
Maternal smoking during pregnancy was most common among women aged 20-24, non-Hispanic
American Indian or Alaska Native mothers, and women with a high school education or less.12
Psychosocial interventions. Psychosocial interventions for pregnant women include counseling,
health education, incentives, social support, structured support for physical activity, and feedback
(Chamberlain et al., 2017).13 At the individual level, brief interventions are 5-10 minute focused
conversations with a trained person; behavioral counseling can include individualized support
from a cessation specialist; educational materials can include self-help resources; telephone
counseling and quit lines are available for support; and group counseling programs are available.
https://mdquit.org/cessation-programs/brief-interventions-5
https://www.cdc.gov/nchs/nvss/index.htm
6
https://www.cdc.gov/nchs/products/databriefs/db305.htm
7
Given that these data are self-report and the stigma associated with smoking during pregnancy, there is the possibility that women
underreported smoking while pregnant.
8
https://www.cdc.gov/nchs/products/databriefs/db305.htm
9
https://www.cdc.gov/nchs/data/databriefs/db305.pdf
10
https://www.cdc.gov/nchs/products/databriefs/db305.htm
11
https://www.cdc.gov/nchs/products/databriefs/db305.htm
12
https://www.cdc.gov/nchs/data/databriefs/db305.pdf
13
https://www.healthypeople.gov/2020/tools-resources/evidence-based-resource/psychosocial-interventions-for-supporting-women-to-stop
4
5
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Incentives or rewards can include cash, vouchers, lottery tickets, prize draws, or other products
or materials. Social support can involve peers, professionals, or partners (e.g., “quitpals”).
Structured support for physical activity can include low impact exercise, such as treadmill
walking. Feedback interventions give pregnant women information about the health of their
fetuses and the levels of tobacco byproducts in their bodies (e.g., cotinine or carbon monoxide
(CO) measurements) (Chamberlain et al., 2017).14
Pharmacological interventions. It is recommended that pregnant women try to quit smoking
without using pharmacologic agents, such as nicotine replacement therapy (NRT), bupropion,
and varenicline, if at all possible. These have not been sufficiently tested for efficacy and safety
in pregnant patients and should not be used as first-line smoking cessation strategies (ACOG,
2011). The evidence is also inconclusive as to whether smoking cessation medications boost
abstinence rates in pregnant smokers (ACOG, 2011). Additionally, U.S. clinical trials with
sufficient power to determine statistical significance have been pulled or ended due to data or
safety monitoring issues (Fiore et al., 2008; ACOG, 2011). The U.S. Preventive Services Task
Force (USPSTF) has concluded that current evidence is insufficient to assess the balance of
benefits and harms of nicotine replacement products and other pharmaceuticals for smoking
cessation during pregnancy (Siu, 2015; ACOG, 2017).
Findings from systematic reviews. Chamberlain et al. (2017) concluded that psychosocial
interventions can support women to quit smoking in pregnancy and should be considered for
women who are pregnant or trying to become pregnant. There is also high-quality evidence
that these interventions reduce the risks of infants being born with low birth weight and being
admitted to neonatal intensive care units (NICUs) immediately after birth. Pregnant women in
these studies expect and appreciate support to stop smoking, and interventions are more likely to
improve women’s psychological well-being.
Coleman et al. (2015) stated that there is weak evidence to suggest that NRT with behavioral
support for smoking cessation in pregnancy is effective. NRT is already used quite widely in
some jurisdictions and accruing evidence is that this clinical practice does no harm. In actuality,
there is no evidence that NRT has either a positive or negative impact on pregnancy and infant
outcomes. Excluding non-placebo NRT trials from a pooled analysis reveals that improvement
over placebo was not statistically significant. As such, the authors rated the evidence that NRT
could be effective for smoking cessation during pregnancy as weak and recommended further
research.
Evidence-informed studies/strategies to decrease the number of women who smoke
during pregnancy. The evidence analysis review categorized interventions along an evidence
continuum from evidence against (least favorable) to scientifically rigorous (most favorable).
Each included study was rated on its own merit. Intervention types were also grouped together
and rated as a category to speak to the public health impact.
14

8
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The evidence ratings include:15
EVIDENCE RATING

DEFINITION

Evidence Against

Studies with this rating are not good investments. These strategies have been tested in many
robust studies, are not effective, and sometimes produce harmful results.

Mixed Evidence

Strategies with this rating have been tested more than once and results are inconsistent or trend
negative; further research is needed to confirm effects.

H
Emerging Evidence

HH

Strategies with this rating have limited research documenting effects. These strategies need further
research, often with stronger designs, to confirm effects.
Strategies with this rating are recommended by credible, impartial experts and are consistent
with accepted theoretical frameworks. However, the strategies have limited research
documenting effects; further research, often with stronger designs, is needed to confirm effects.

Expert Opinion

HHH
Moderate Evidence

HHHH
Scientifically Rigorous

HHHHH

Strategies with this rating are likely to work, but further research is needed to confirm effects.
These strategies have been tested more than once and results trend positive overall.
Strategies with these ratings are most likely to make a difference. These strategies have been
tested in many robust studies with consistently positive results.

The table below summarizes the evidence-based and evidence-informed strategies (n=42) to
decrease the number of women who smoke during pregnancy by setting, intervention type,
strategy, and overall evidence rating.16 The target audience for the interventions is pregnant
women with one exception—the health care provider training is focused on health care practitioners.
Summary of Evidence-Based and Evidence-Informed Strategies to Decrease the Number of
Women Who Smoke During Pregnancy
SETTING

INTERVENTION
TYPE

STRATEGY

EVIDENCE
RATING

Clinic-based

Incentive

Financial incentives and vouchers to enhance smoking abstinence in a
multicomponent standard smoking cessation package for pregnant women
(n=7) (Lopez, 2015a; Lopez, 2015b; Olson, 2019; Passey, 2018;
Tappin, 2015; Wen, 2019; Zvorsky, 2015)

Moderate
evidence

Counseling

Enhanced adult smoking cessation program with motivational interviewing
targeting pregnant women (n=6) (Bailey 2015; Fallin-Bennet, 2019; Lee,
2015; Naughton, 2017; Patten, 2019; Reynolds, 2019)

Moderate
evidence

Multicomponent
psychosocial

Multicomponent standard smoking cessation package for pregnant
women embedded into Women, Infants, and Children (WIC) prenatal
care clinic services (n=1) (Olaiya, 2015)

Moderate
evidence

Pharmacotherapy

NRT + multicomponent standard smoking cessation package for pregnant
women (n=1) (Berlin 2014)

Moderate
evidence

Health care
provider training

Health care provider training including maternity staff, administrators and
smoking cessation counselors; or midwives (n=2) (Bell 2018; Chertok,
2015)

Moderate/
Emerging
evidence

Automatic initiation
of smoking
cessation program

Biochemical verification or electronic health records used to automatically
opt in pregnant smokers to smoking cessation program (n=3) (Bailey
2017; Buchanan, 2017; Campbell, 2017)

Emerging
evidence

15
16

https://www.mchevidence.org/tools/
The strategies are arranged by setting and the strength of the evidence ratings from most to least favorable.
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SETTING

Electronic

Communitybased

Populationbased

INTERVENTION
TYPE

STRATEGY

EVIDENCE
RATING

Feedback

Indoor air quality measurement feedback + multicomponent standard
smoking cessation package for pregnant women (n=1) (Morgan, 2016)

Emerging
evidence

Exercise

Exercise + multicomponent standard smoking cessation package for
pregnant women (n=3) (Jin, 2018; Ussher, 2015a; Ussher, 2015b)

Evidence
against

Health education

Standard motivational text messages added to support standard
multicomponent smoking cessation program for pregnant women (n=1)
(Forinash, 2018)

Moderate
evidence

Health education +
Incentives

Standard smoking cessation text messages specific to pregnant women
+ monetary incentives/gift vouchers to complete follow up at 1, 3 and 6
months (n=2) (Abroms 2017a; Abroms 2017b)

Moderate/
Emerging
evidence

Health education +
Social support

Standard smoking cessation text messages with limited interaction for
support to pregnant women + social support for quitting via a “quitpal”
(n=1) (Abroms 2015)

Emerging
evidence

Counseling

Telephone, internet platform or text application to deliver individual
counseling support for smoking cessation (n=4) (Coleman-Cowger, 2018;
Cummins, 2016; Sloan 2017; Stiegler, 2016)

Emerging
evidence

Counseling +
Incentives +
Feedback

Web-based, incentive-based contingency management program + phonedelivered cessation counseling + feedback based on breath CO results
(n=1) (Harris, 2015)

Emerging
evidence

Journaling

Online journaling platform to support smoking cessation for pregnant
women (n=1) (Minian, 2016)

Emerging
evidence

Multicomponent
psychosocial

Home visitors use smoking cessation strategies (education, motivational
interviewing, referral to smoking cessation resources) during home visiting
program visits (n=1) (Griffis, 2016)

Moderate
evidence

Counseling

Trained midwives to provide smoking cessation counseling with standard
smoking cessation package to pregnant women and household members
in home-based care (n=1) (Eddy, 2015)

Emerging
evidence

Social support

Using voluntary community members as community support workers to
deliver in-person, culturally appropriate multicomponent smoking cessation
package to pregnant women (n=1) (Glover, 2016)

Emerging
evidence

Policy

National, state or local anti-smoking campaigns or regulations to increase
smoke free environments (n=5) (Bartholomew 2016; Brown, 2016;
England, 2017; Hankins, 2016; Havard, 2018)

Mixed
evidence

Evidence continuum. The intervention strategies were visually plotted along the evidence
continuum by setting below.
Evidenced-informed
or Evidenced-Based

EVIDENCE
AGAINST

CLINIC-BASED
SETTING

Exercise (n=3)

Evidenced-Informed

MIXED
EVIDENCE

Evidenced-Based

EMERGING
EVIDENCE
Automatic
initiation of
smoking cessation
program (n=3)

MODERATE
EVIDENCE
Counseling (n=6)
Incentives (n=7)
Multicomponent
psychosocial (n=1)

Feedback (n=1)

Nicotine replacement
therapy (n=1)
H e a l t h

10

EXPERT
OPINION

c a r e

p r o v i d e r
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Evidenced-informed
or Evidenced-Based

EVIDENCE
AGAINST

Evidenced-Informed

MIXED
EVIDENCE

Evidenced-Based

EMERGING
EVIDENCE

EXPERT
OPINION

MODERATE
EVIDENCE

ELECTRONIC SETTING

Counseling (n=4)

SCIENTIFICALLY
RIGOROUS

Health
edcuation
(n=1)

Counseling +
Feedback +
Incentives (n=1)
Health edcuation
+ Social support
(n=1)
H e a l t h

e d u c a t i o n

+

I n c e n t i v e s

( n = 2 )

Journaling (n=1)

POPULATION-BASED
SETTING

COMMUNITY-BASED
SETTING

Counseling (n=1)
Social support
(n=1)

Multicomponent
psychosocial (n=1)

Policy
(n=5)

Key findings. Overall, 6 key findings emerged from the analysis:
1. In terms of setting, of the 42 studies:
a. 24 studies (57%%) were clinic-based interventions (e.g., obstetrical/prenatal/primary care
clinics, community health centers, hospital delivery units),
b. 3 studies (7%) were community-based interventions (e.g., home/residential health care,
community-based home visiting organizations),
c. 10 (24%) of the studies were conducted electronically (e.g., phone applications,
telephone, online), and
d. 5 (12%) were policy interventions to increase smoke-free environments.
2. Psychosocial interventions tested are predominately focused on enhancing standard
multicomponent smoking cessation programs for pregnant women.
a. The standard package generally consisted of the 5 A’s of smoking cessation (Ask, Advise,
Assess, Assist, and Arrange) or a variation of this approach under the guidance of
trained practitioners to help women quit smoking or maintain smoking cessation
during and after pregnancy.
NPM 14.1: SMOKING IN PREGNANCY EVIDENCE REVIEW
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b. This clinic-based (or office-based) intervention that systematically identifies pregnant
women who smoke and offers treatment or referral has been proven to increase quit rates.
c. Studies primarily used clinical settings to build in additional intervention components to
support smoking cessation for pregnant women.
3. Psychosocial interventions that encourage behavior change and support smoking
cessation consist of counseling, incentives, health education, exercise, feedback, and
social support. Psychosocial interventions were delivered in clinic-based, electronic, and
community-based settings.
a. Counseling and incentives were the most frequently used and effective standalone
interventions. There is moderate evidence for both of these intervention types.
Chamberlain et al. (2017) found that counseling, incentives, and feedback appeared to be
effective in reducing the number of women who smoke late in pregnancy; the provision
of health education and risk advice alone is not sufficient.
b. Different combinations of intervention components are used to enhance the effectiveness
of smoking cessation for pregnant women. Intervention components were most often
combined when programs were delivered electronically. There is primarily emerging
evidence for the different configurations of intervention components (e.g., counseling +
health education; counseling + feedback + incentives; health education + incentives;
health education + social support). Given the limited number of studies on these
combinations of components, further research is needed to determine effectiveness.
c. Embedding multicomponent psychosocial programs into community-based programs,
such as home visiting, or social service programs, such as Women, Infants and
Children (WIC), have moderate evidence of effectiveness to increase smoking
cessation in the pregnant women they serve.
4. Researchers are attempting to use novel ways of delivering psychosocial interventions to
increase the reach and effectiveness of smoking cessation programs in pregnancy, such as
technology or culturally acceptable practices.
a. Both general and individualized mobile phone applications have been attempted with
some positive trends.
b. Individualized phone counseling is used to support behavior change and smoking cessation.
c. Internet-based/website education, incentives, feedback, and support are being
increasingly utilized for smoking cessation during pregnancy.
d. Community health workers or a culturally acceptable equivalent are being used to reach
indigenous or isolated communities of pregnant women with high smoking rates.
5. Pharmacological interventions for smoking in pregnancy can include NRT, varenicline,
bupropion, and electronic nicotine delivery systems (ENDS). However, their efficacy and
safety in pregnancy remains unknown.
a. Pharmacotherapies were oftentimes included as part of tailored interventions where
pregnant women were offered higher levels of psychosocial support, referrals, and a
menu of cessation aids.

12
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b. There was 1 pharmacotherapy study included in this review on the use of NRT that was
rated as moderate evidence. Results from Coleman et al. (2015) indicate that NRT used
for smoking cessation increased rates measured in late pregnancy by approximately 40%.
However, there is evidence suggesting that when potentially-biased, non-placebo trials
are excluded from the analyses, NRT is no more effective than placebos.
6. Population-based interventions consist of non-clinical, public policy-related efforts, such as
smoke-free legislation or smoking bans, tobacco taxation, product regulation, advertising/
marketing restrictions, and media campaigns. For the 5 studies in this evidence review
that focused on population-based messaging, campaigns, smoke-free policies, and access
to health coverage, there was mixed evidence of effectiveness in specifically supporting
pregnant women to become smoke-free.
Discussion and implications. Though it is estimated that 7.2% of women smoked cigarettes
during pregnancy in 2016,17 the strong social norms discouraging smoking among pregnant
women may lead some women to withhold disclosure of their true smoking status. Screening that
considers the stigma associated with smoking in pregnancy and provides supportive guidance
and resources is necessary. The 5 A’s method for brief interventions has substantial research
support for its utility to help tobacco users, including pregnant women, quit smoking and
maintain smoking cessation (ACOG, 2011). Accumulating evidence from systematic reviews and
a review of the most recent literature reveals that psychosocial interventions, such as counseling
and incentives, particularly as enhancements to a standard smoking cessation package, can be
quite effective to help pregnant women quit smoking.
Short counseling sessions with pregnancy-specific health educational materials and referrals to
a quit line have been demonstrated to be an effective smoking cessation strategy. In addition,
evidence from recent studies conducted in the U.S., Australia, and the United Kingdom build
on earlier findings that support both the efficacy and cost-effectiveness of contingency-based
financial incentives as a smoking deterrent (Boyd et al., 2015). With concerns around the safety
and efficacy of pharmacotherapies for pregnant women, the vast majority of interventions are
psychosocial in nature. Other psychosocial interventions with a growing evidence base include
health education, social support, feedback, and automatic initiation of a smoking cessation
program. With multicomponent psychosocial interventions showing value, further research is
needed to determine the effectiveness of different intervention configurations.
There was evidence against exercise interventions that provided structured support for
physical activity. These interventions may have been ineffective due to the short duration and/
or insufficient dosage. It seems that supplementing behavioral support with a physical activity
is no more effective than behavioral support alone in promoting smoking cessation during
pregnancy. Lastly, although population-based interventions, such as smoking bans and media
campaigns, help promote a cultural norm toward smoke-free environments, the evidence is mixed
with regard to increasing quit rates specifically for pregnant women. One study with moderate
17

https://www.cdc.gov/nchs/products/databriefs/db305.htm

NPM 14.1: SMOKING IN PREGNANCY EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

13

EXECUTIVE SUMMARY

evidence reported that exposure to a national anti-smoking campaign for a general audience was
associated with smoking cessation in pregnant women; further research may be warranted to
determine the effects of media campaigns and other policy interventions.
The importance of partnership and the role of Title V. Partnership is essential to effective
implementation of smoking cessation interventions for pregnant women. Leaders in the field
recognized the need to sustain the tremendous progress towards smoke-free pregnancies by
creating a coordinated plan of action to close the remaining gaps in treatment and prevention of
maternal smoking (Orleans et al., 2004). In 2002, the need for action led to the creation of the
National Partnership to Help Pregnant Smokers Quit, a collaboration of more than 50 organizations
and agencies, public and private, that joined forces to help pregnant smokers quit by providing
effective clinical and community-based interventions to every smoker who is pregnant.18 This
national partnership provided a model for how agencies and organizations can coalesce around a
common cause—the prevention of maternal smoking—and promote a common agenda and set of
strategies to more effectively help pregnant smokers quit. Today, cross-system collaboration
remains pivotal to further reduce prenatal smoking. National experts, such as the CDC’s Office of
Smoking and Health, ACOG, the U.S. Preventive Services Task Force, and the Robert Wood Johnson
Foundation, are leading efforts to further reduce smoking during pregnancy. Title V programs are
well positioned to coordinate and partner with these and other public and private agencies and
organizations, especially state and territorial health agencies, state-funded quit lines, WIC, and
state or local authorities responsible for the implementation and enforcement of tobacco control
laws (e.g., state departments of health, county health departments, local health departments)19 to
promote and provide widespread support for smoking cessation during pregnancy.
Notably, in 2013, the Association of State and Territorial Health Officials, with funding from the
CDC, created an issue brief on smoking cessation strategies for women before, during, and after
pregnancy.20 This resource can readily inform the work of Title V programs to engage in a
coordinated health systems approach with partners to promote smoking cessation for pregnant
women and mothers. These recommendations include: 1) Provide training and technical assistance
to healthcare and public health providers on helping women quit using tobacco before, during,
and after pregnancy; 2) Extend pregnancy-specific and postpartum-specific quit line services to
women during and after pregnancy; 3) Promote awareness of cessation benefits and effectiveness
of treatment by implementing coordinated media campaigns that specifically target women
during childbearing years; 4) Develop customized programs for specific at-risk populations of
women who are smokers and of reproductive age; 5) Include WIC sites as points for intervening
with pregnant and postpartum women; 6) Design and promote barrier-free cessation coverage
benefits for pregnant women in public and private health plans; 7) Promote cessation service
integration aimed at improving birth outcomes; and 8) Implement evidence-based tobacco
control policies that augment tobacco cessation for women before, during, and after pregnancy.21
http://tobacco-cessation.org/sf/pdfs/pub/11)%20National%20Partnership%20Action%20Plan.pdf
https://www.rand.org/content/dam/rand/pubs/monograph_reports/2006/MR841.pdf
20
https://www.astho.org/Prevention/Tobacco/Smoking-Cessation-Pregnancy/
21
https://www.astho.org/Prevention/Tobacco/Smoking-Cessation-Pregnancy/
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19

14

NPM 14.1: SMOKING IN PREGNANCY EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

ACKNOWLEDGMENTS
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From evidence to action. The final section of this document provides recommendations for
intervention implementation strategies and recommendations for development of evidence-based
or informed strategy measures (ESMs). This section also directs the reader to implementation
resources, additional promising practices, and sample ESMs currently in use by Title V agencies
with the goal of providing states a structured and practical approach to support integrating
evidence into their work.
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INTRODUCTION
Strengthen the Evidence Base for Maternal and Child Health Programs is a Health
Resources and Services Administration (HRSA)-funded initiative that aims to support states
in their development of strategies to promote the health and well-being of maternal and child
health (MCH) populations in the United States (U.S.). This initiative, carried out through a
partnership among the Georgetown University National Center for Education in Maternal and
Child Health (NCEMCH), the National Maternal and Child Health Workforce Development
Center (NMCHWDC) with assistance from the Association of MCH Programs (AMCHP),
CityMatCH, and the Georgetown University Center for Child and Human Development (GUCCHD),
was undertaken to facilitate implementation of the transformed State Title V MCH Services
Block Grant to States program (hereafter referred to as the MCH Block Grant).22
One goal of the Strengthen the Evidence initiative is to conduct reviews that provide evidence of
the effectiveness of possible strategies to address the National Performance Measures (NPMs)23
selected for the 5-year cycle of the MCH Block Grant program, beginning in fiscal year 2016.
States are charged to select five NPMs, according to their identified priority needs, and incorporate
evidence-based or evidence-informed strategies to achieve improvement for each NPM selected.
According to HRSA’s Maternal and Child Health Bureau (HRSA MCHB), the 15 NPMs were
determined using the following criteria:24
• There is a large investment of resources by states on MCH issues;
• The measure is considered to be modifiable by Title V activities;
• States could delineate measurable activities to impact the measure;
• Significant disparities are shown to exist in MCH population groups;
• Research indicates that the condition or activity has large societal costs; or
• Research indicates that health promotion of the behaviors, practices, or policies has resulted in
improved outcomes.
Performance measure 14.1: Smoking–Pregnancy25 is the percent of women who smoke
during pregnancy. By specifically focusing on interventions that promote smoking cessation
during pregnancy, the aim of this evidence analysis review is to ensure that fewer women
smoke while pregnant. The MCH Evidence team reviewed individual level smoking cessation
interventions—psychosocial and pharmacological—as well as population-based, policy
https://mchb.tvisdata.hrsa.gov/uploadedfiles/Documents/blockgrantguidance.pdf
The first NPMs for MCH were instituted in 1997. The three-tiered performance measurement system includes national outcome
measures (NOMs), NPMs, and evidence-based/informed strategy measures (ESMs) (Kogan et al., 2015).
24
https://HRSA MCHB.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalPerformanceMeasures
25
NPM 14 is Smoking and is comprised of two sub-topics. NPM 14.2 is Smoking—Household and there is a separate evidence analysis
report for evidence-informed and evidence-based interventions to decrease child exposure to second-hand smoke by reducing the number
of households where someone smokes.
22
23
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interventions. Becoming smoke-free before, during, and after pregnancy is vitally important
for the health and well-being of the mother and baby in the short- and long-term.
ONLINE TOOLS
The report is supplemented by implementation resources for Title V programs that can be found in
the MCH Evidence website’s NPM 14 Toolkit at https://www.mchevidence.org/tools/npm/
14-smoking.php.
These resources include links to introductory information, a summary of the evidence, examples of
promising practices, sample evidence-based or informed strategy measures (ESMs), links to current,
related ESMs in process across the country, learning opportunities, and resources from the leading
proponents of reducing smoking during pregnancy.

BACKGROUND
This section lists Title V programs that selected NPM 14.1 in the 2018 grant application,
summarizes national data, provides an overview of the issue, outlines the health risks, cites
evidence on the impact and effectiveness of interventions, and describes the aim and focus of this
evidence analysis review.

National Performance Measure

Smoking in pregnancy as a National Performance Measure (NPM). Smoking in pregnancy
is one of the fifteen MCH National Performance Measures (NPMs). For the current year, 26
states, territories, and jurisdictions selected NPM 14: Smoking.26 More specifically, 13 states
selected NPM 14.1: Smoking–Pregnancy including Florida, Idaho, Indiana, Kansas, Nevada,
New Hampshire, New Jersey, Ohio, Pennsylvania, South Carolina, Vermont, Wisconsin, and
Wyoming.27 Twelve states selected both NPM 14.1 and NPM 14.2 including Arizona, Colorado,
District of Columbia, Guam, Maine, Maryland, North Carolina, Missouri, Oregon, Tennessee,
Texas, and West Virginia.28
NPM 14.1 focuses on the percent of women who smoking during pregnancy. (Note that in
parallel, the Healthy People 2020 objective is to increase smoking cessation during pregnancy.)
This evidence analysis review focuses specifically on individual level and population-based
interventions to decrease the number of women who smoke during pregnancy. Interventions
ranged from psychosocial interventions, such as counseling, incentives, and feedback, to
pharmacological interventions, such as nicotine replacement therapy (NRT), as well as policyArizona, Colorado, District of Columbia, Florida, Guam, Kansas, Kentucky, Idaho, Indiana, Maine, Maryland, Missouri, Nevada, New
Hampshire, New Jersey, North Carolina, Ohio, Oregon, Pennsylvania, South Carolina, Tennessee, Texas, Vermont, Wisconsin, West
Virginia, and Wyoming (https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NPMDistribution)
27
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NPMDistribution
28
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NPMDistribution
26
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related interventions, including smoke-free legislation, smoking bans, media campaigns, and
tobacco taxation. There are separate and extensive bodies of literature associated with each of
these approaches. This evidence analysis review focuses on the most current interventions to
encourage maternal smoking cessation and/or reduction during pregnancy.

Evidence-based or informed Strategy Measure

Smoking in pregnancy Evidence-based or informed Strategy Measures (ESMs). Across the
states and jurisdictions that chose smoking in pregnancy as one of the NPMs, there are 38 ESMs
that have been chosen by Title V agencies to monitor progress in advancing NPM 14.1. These
ESMs fall into three categories:
• 8 represent activities directed to professionals (e.g., training activities, technical assistance),
• 24 are directed to families and their children (e.g., outreach materials to families, family-tofamily support, development of care coordination plans), and
• 6 represent activities related to systems-building (e.g., engagement of stakeholder groups,
quality improvement initiatives, collaboration between systems of care).
Findings from this report—specifically the evidence-based and evidence-informed interventions
identified—can be used by Title V programs as models to strengthen current ESMs or develop
new measures to effect change for each of these categories.
Against a matrix of the “MCH Pyramid,”29 the conceptual framework for services of the Title V
MCH Block Grant program, of the 38 ESMs that focus on NPM 14.1:30
• 24 measure activities related to public health services and systems (foundational level of the
pyramid),
• 9 measure strategies related to enabling services (middle level of the pyramid), and
• 5 Title V programs are currently funding strategies related to direct services in regards to
reducing smoking in pregnancy (gap-filling level of the pyramid).

29
Title V Maternal and Child Health Services Block Grant to the States Program: Guidance and Forms for the Title V Application/Annual
Report (OMB No. 0915-0172; Expires 12/31/2020).
30
The conceptual framework for the services of the State Title V MCH Block Grant is envisioned as a pyramid with three tiers of services
and levels of funding that provide comprehensive services. A goal is to “move on down” the pyramid with more states and jurisdictions
engaging in public health services and systems. See https://mchb.tvisdata.hrsa.gov/Glossary/Glossary for a graphical representation of
the pyramid.
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MCH Pyramid

Public Health Services for MCH Populations:
The Title V MCH Services Block Grant
MCH Essential Services

Direct
Services

1. Provide Access to Care
2. Investigate Health Problems
3. Inform and Educate the Public
4. Engage Community Partners

Enabling Services

5. Promote/Implement Evidence-Based Practices
6. Assess and Monitor MCH Health Status
7. Maintain the Public health Work Forces
8. Develop Public Polices and Plans

Public Health Services and Systems

9. Enforce Public Health Laws
10. Ensure Quality Improvement

The MCH Evidence Center uses Results-Based Accountability (RBA)31 as a conceptual
framework to track how ESMs are measured. This framework consists of increasing levels of
measurement across four quadrants (Quadrant 1 being the simplest measurement and Quadrant
4 being the most complex). States and jurisdictions should focus efforts in expanding how they
measure programs by moving up the RBA quadrant scale.32, 33
• 32 current smoking in pregnancy ESMs measure effort:
–– 19 ESMs fall within Quadrant 1 (measuring the quantity of agency effort) and answer the
question “what did we do?” (e.g., counts and “yes/no” activities).
–– 13 ESMs fall within Quadrant 2 (measuring the quality of effort) and answer the question
“how well did we do it?” (e.g., reach, quality of materials, satisfaction of intervention).
• 6 current smoking in pregnancy ESMs measure effect (e.g., increases in skills/knowledge,
change in behavior or circumstance):
–– 5 ESMs fall within Quadrant 3 (measuring the quantity of the effect) to answer the question
“is anyone better off?” (e.g., numbers of providers with increased knowledge).
–– 1 ESM falls within Quadrant 4 (measuring the quality of the effect) and answer “how are
they better off?” (e.g., percentages of families whose self-efficacy improved).

RBA is described in the RBA Implementation Guide http://raguide.org/index-of-questions/
ESM Review & Resources: National Summary https://www.mchevidence.org/documents/ESM-Review-National-Summary.pdf
33
To search the MCH Library to find state ESMs, visit: https://www.mchlibrary.org/evidence/state-esms.php
31
32
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FOUR CATEGORIES OF MEASUREMENT

What did we do?
Effort

Is anyone better off (#)?

Quantity of effort; lowest measurement

Quality of effect; better measure than #1

How much service did we deliver?

How well did we deliver service?

Examples: # individuals served, # referrals

We try to measure reach and satisfaction/quality
of services
Examples: % individuals served % referrals,
% respondents satisfied with services

GOALS
Move from measuring quantitiy to quality
Move from measuring effort to effect

Is anyone better off (%)?

Is anyone better off (#)?
Effect

Quantity of effort; begins to measure improvement

Quality of effect; highest measurement

How much change for the better did we produce?

What quality of change for the better did we produce?

Explanation: # individuals who show
improvement in skills, knowledge, attitude,
behavior or circumstance

Explanation: % individuals who show improvements in
skills, knowledge, attitude, behavior, or circumstance

Example: # individuals who received
advanced treatment

Example: % individuals who received
advanced treatment

Details of interventions tracked through ESMs can be found through the MCH Digital Library’s
search page and used as models when considering new programs.34 The final section of this
report, From Evidence to Action, outlines how to translate the evidence base into meaningful,
achievable, and measurable strategies and directs readers to sample ESMs based on this report.

National Survey Data

The National Vital Statistics System (NVSS) is the oldest and most successful example of
inter-governmental data sharing in public health and the shared relationships, standards, and
procedures enable the Center for Disease Control and Prevention’s (CDC) National Center for
Health Statistics (NCHS) to collect and disseminate the nation’s official vital statistics.35 The
2003 revision of the U.S. Standard Certificate of Live Birth included new and modified items on
maternal cigarette smoking before and during pregnancy.36 The 2016 natality data file is the first
for which this self-report37 information is available for all states and the District of Columbia
(D.C.).38 Cigarette smoking during pregnancy was shown to differ across states, as well as by
maternal age, race and Hispanic origin, and educational attainment.39
https://www.mchlibrary.org/evidence/state-esms.php
https://www.cdc.gov/nchs/nvss/index.htm
36
https://www.cdc.gov/nchs/products/databriefs/db305.htm
37
Given that these data are self-report and the stigma associated with smoking during pregnancy, there is the possibility that women
underreported smoking while pregnant.
38
https://www.cdc.gov/nchs/products/databriefs/db305.htm
39
https://www.cdc.gov/nchs/data/databriefs/db305.pdf
34
35
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“Identifying maternal characteristics linked with smoking during pregnancy can help inform the development of
strategies to reduce the prevalence of maternal smoking and increase smoking cessation during pregnancy in
the United States.” — DRAKE, DRISCOLL & MATTHEWS, 2018, p. 540

The 2016 data revealed that 7.2% of women who gave birth that year smoked cigarettes during
pregnancy.41 This translates to 1 in 14 women smoking while pregnant.42 Maternal smoking
during pregnancy was most common among women aged 20-24, non-Hispanic American Indian
or Alaska Native mothers, and women with a high school education or less.43 More specifically:
• With regard to age, the prevalence of smoking during pregnancy was highest for women aged
20-24 (10.7%), followed by women aged 15-19 (8.5%), and then those aged 25-29 (8.2%);
• By race and ethnicity, Non-Hispanic American Indian or Alaska Native women had the highest
prevalence of smoking during pregnancy (16.7%) and non-Hispanic Asian women had the
lowest (0.6%);
• Education-wise, the prevalence of smoking during pregnancy was highest among women who
completed a high school education (12.2%), and the second-highest was among women with
less than a high school education (11.7%);
• Compared to the nation overall, smoking during pregnancy was lower in 19 states and D.C. and
higher in 31 states;
• The prevalence was highest in West Virginia (25.2%), Kentucky (18.4%), Montana (16.5%),
Vermont (15.5%), and Missouri (15.3%); and
• The prevalence was lowest in Arizona, California, Connecticut, Hawaii, New Jersey, New York,
Nevada, Texas, Utah, and D.C., each with a prevalence of less than 5%.44

Overview

Smoking is one of the most important modifiable causes of poor pregnancy outcomes in the U.S.,
and is associated with maternal, fetal, and infant morbidity and mortality (American College of
Obstetricians and Gynecologists (ACOG), 2017). According to the Centers for Disease Control
and Prevention (CDC), smoking reduces a woman’s chances of getting pregnant, increases the
risk for pregnancy complications, and harms babies before and after they are born.45 The U.S.
Surgeon General reports that women who smoke, like men, are at increased risk of cancer,
cardiovascular disease, pulmonary disease, and premature death; but they also experience
unique risks related to menstrual and reproductive function (Office on Smoking and Health,
2001). Smoking harms many aspects and every phase of reproduction (USDHHS, 2004).
More specifically, women who smoke are at an increased risk of infertility with more difficulty
https://www.cdc.gov/nchs/data/databriefs/db305.pdf
https://www.cdc.gov/nchs/products/databriefs/db305.htm
42
https://www.cdc.gov/nchs/products/databriefs/db305.htm
43
https://www.cdc.gov/nchs/data/databriefs/db305.pdf
44
https://www.cdc.gov/nchs/products/databriefs/db305.htm
45
https://www.cdc.gov/tobacco/basic_information/health_effects/pregnancy/index.htm
40
41
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becoming pregnant and a higher risk of never becoming pregnant (USDHHS, 2010a; USDHHS,
2004). Studies also suggest a relationship between tobacco and miscarriage, an unexpected
loss of the fetus (USDDHS, 2010a). Women can also experience an ectopic pregnancy when
the fertilized egg implants outside the uterus where the fetus develops, which usually results in
miscarriage.46
“Smoking in pregnancy is the most preventable cause of illness and death among mothers and infants.”

— CDC47

Nicotine is an addictive substance found in all tobacco products. Tobacco addiction is caused
by the nicotine in tobacco causing a cascade of actions including the release of “pleasure
enhancing” dopamine (Coleman et al., 2015; Schmidt, 2004). This strengthens associations of
positive feelings with smoking behavior and seems to be involved in all addictive behaviors
(Coleman et al., 2015; Schmidt, 2004). Nicotine and other harmful compounds in cigarettes are
developmental toxicants (Rogers 2009) and can damage a baby’s brain and lungs.48 For pregnant
women, the nicotine in cigarettes may cause constrictions in the blood vessels of the umbilical
cord and uterus, thereby decreasing the amount of oxygen available to the fetus and reducing
the amount of blood in the fetal cardiovascular system (USDHHS, 2004). Carbon dioxide in
tobacco smoke can also keep the developing fetus from getting enough oxygen (USDDHS,
2010b). Additionally, e-cigarettes49 and other tobacco products containing nicotine are not safe
to use during pregnancy.50 Flavorings used in e-cigarettes may be harmful to a developing fetus
as well.51 Researchers report that infants born to women who use smokeless tobacco during
pregnancy have high levels of nicotine exposure, low birth weight, and shortened gestation age
that parallel the adverse effects experienced by women who smoked while pregnant (Hurt et al.,
2005; Gupta et al., 2010).
Risks associated with smoking in pregnancy. Smoking is a public health problem due to the
many adverse effects associated with it (ACOG, 2017). Smoking during pregnancy increases the
risk of health problems for both mothers and babies, such as pregnancy complications, premature
birth, low birth weight, stillbirth, infant death, and birth defects of the mouth and lip, as well as
possible cognitive effects associated with learning disabilities and conduct disorders (DiFranza
https://women.smokefree.gov/pregnancy-motherhood/quitting-while-pregnant/smoking-your-baby
https://www.cdc.gov/pregnancy/during.html
48
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/substance-abuse/substance-abuse-during-pregnancy.htm?CDC_
AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Freproductivehealth%2Fmaternalinfanthealth%2Ftobaccousepregnancy%2Findex.
htm#tobacco
49
Although e-cigarettes are not a focal point of this review, it is a critical emerging issue in need of attention. See the evidence review for
NPM 14.2: Smoking–Household for more information.
50
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/substance-abuse/substance-abuse-during-pregnancy.htm?CDC_
AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Freproductivehealth%2Fmaternalinfanthealth%2Ftobaccousepregnancy%2Findex.
htm#tobacco
51
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/substance-abuse/substance-abuse-during-pregnancy.htm?CDC_
AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Freproductivehealth%2Fmaternalinfanthealth%2Ftobaccousepregnancy%2Findex.
htm#tobacco
46
47
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& Lew, 1995; Drews et al., 1996; Fiore et al., 2008; Makin et al., 1991; USDHHS, 2004;
Wakschlag et al., 1997). An estimated 5-8% of preterm deliveries, 13-19% of term deliveries
of infants with low birth weight, 23-34% of cases of sudden infant death syndrome (SIDS),
and 5-7% of preterm-related deaths can be attributed to prenatal maternal smoking (Dietz et
al., 2010). Women who quit smoking before or during pregnancy reduce the risk for adverse
reproductive outcomes.
The adverse effects52 include the following:
• Once pregnant, women who smoke are about twice as likely to experience complications, such
as placenta previa, a condition where the placenta grows too close to the opening of the uterus.
This frequently leads to delivery by a Caesarean section (USDHHS, 2004).
• Pregnant women who smoke are also more likely to have placental abruption, where the
placenta prematurely separates from the wall of the uterus. This can lead to pre-term delivery,
stillbirth, or early infant death. Estimates for risk of placental abruption among smokers range
from 1.4 to 2.4 times that of nonsmokers (USDHHS, 2004).
• Pregnant smokers are also at higher risk for premature rupture of membranes, which is
breakage of the amniotic sac before the onset of labor. This makes it more likely that a smoker
will carry her baby for a shorter than normal gestation period (USDHHS, 2004).
• Smoking doubles the risk of abnormal bleeding during pregnancy and delivery putting both the
mother and baby in danger (National Cancer Institute (NCI)).53
• Smoking during pregnancy can cause tissue damage in the unborn baby, particularly in the lung
and brain. The damage can last through childhood and into the teenage years (USDHHS, 2014).
• Mothers who smoke are more likely to deliver their babies early. A baby born 3 weeks or more
before the due date (before the start of the 37th week of pregnancy) is considered premature.
Babies born too early miss important growth that happens in the womb during the final weeks
and months of pregnancy. Pre-term delivery is a leading cause of death, disability, and disease
among newborns (NCI,54 USDDHS, 2010a; USDHHS, 2010b).
• The risk for having a baby in the smallest 5% to 10% of birth weights is as high as 2.5 times
greater for pregnant smokers. One in 5 babies born to mothers who smoke during pregnancy
has low birth weight. Low birth weight is a leading cause of infant deaths resulting in more
than 300,000 deaths annually in the U.S. (USDHHS, 2004).
–– In general, pregnant smokers eat more than pregnant nonsmokers, yet their babies weigh
less than babies of nonsmokers. This weight deficit is smaller if smokers quit early in their
pregnancy (USDHHS, 2004).
–– Mothers who are exposed to secondhand smoke (SHS) while pregnant are more likely to
have lower birth weight babies. Prenatal SHS exposure increases the risk of having an infant
with low birth weight by as much as 20% (Hegaard, 2006).
For unknown reasons, smokers are less likely to have preeclampsia, a condition that results in high blood pressure and an excess of
protein in the urine (USDHHS, 2004).
53
https://women.smokefree.gov/pregnancy-motherhood/quitting-while-pregnant
54
https://women.smokefree.gov/pregnancy-motherhood/quitting-while-pregnant
52
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• Some studies suggest a link between maternal smoking and cleft lip, cleft palate, or both.
A cleft is an opening in the baby’s lip or in the roof of the mouth (palate). This may lead to
trouble with eating properly and is likely to require surgery (USDHHS, 2014; CDC55).
• Smoking during and after pregnancy increases the risk of SIDS, a term used to describe the
sudden and unexpected death of a baby less than 1 year old in which the cause is not obvious
before investigation (CDC).56 Babies whose mothers smoke are about three times more likely to
die from SIDS (USDHHS, 2010b).
–– Babies whose mothers smoke while pregnant or who are exposed to SHS after birth have
weaker lungs than other babies, increasing the risk for many health problems (USDHHS
2010a, USDHSS 2010b, USDHHS 2006).57
–– Babies who breathe SHS have more lung infections than other babies.
–– SHS causes children who already have asthma to have more frequent and severe attacks.
–– Children exposed to SHS are more likely to develop bronchitis, pneumonia, and ear infections.58
• Children born to mothers who smoke during pregnancy are at increased risk of asthma, infantile
colic, and childhood obesity (Li et al., 2005; Sondergaard et al., 2001; von Kries et al., 2002).59
“Research has shown that women’s smoking during pregnancy increases the risk of pregnancy complication,
premature delivery, low birth weight infants, stillbirth, and sudden infant death syndrome.” — CDC60

Despite having increased knowledge of the adverse health effects of smoking during pregnancy,
many pregnant women and teenage girls continue to smoke. Among U.S. women who smoked
at conception, only 23% self-reported having quit smoking during pregnancy (Kim et al., 2009).
In 2013, with an absolute number of births of around 4 million in the U.S., about 340,000 fetuses
were directly exposed to tobacco in utero (Berlin et al., 2017). Eliminating maternal smoking
may lead to a 10% reduction in all infant deaths and a 12% reduction in deaths from perinatal
conditions (Office on Smoking and Health, 2001). Relevant studies suggest that infants of
women who stop smoking by the first trimester have weight and body measurements comparable
with those of nonsmokers’ infants (Office on Smoking and Health, 2001). Although quitting
smoking before 15 weeks of gestation produces the greatest benefits for the pregnant woman
and fetus, quitting at any point during pregnancy can be beneficial (England et al., 2001).
Successful smoking cessation before the third trimester can eliminate much of the reduction
in birth weight caused by maternal smoking (England et al., 2001). Studies suggest that smoking

https://www.cdc.gov/tobacco/campaign/tips/diseases/pregnancy.html
https://www.cdc.gov/sids/about/index.htm
57
Refer to the evidence review for NPM 14.2: Smoking–Household to learn more about the health effects of SHS exposure on children
and effective strategies to decrease exposure.
58
https://smokefree.gov/quit-smoking/why-you-should-quit/secondhand-smoke
59
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/10/smoking-cessation-during-pregnancy
60
https://www.cdc.gov/tobacco/data_statistics/sgr/2004/highlights/children/index.htm
55
56
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in the third trimester is particularly detrimental. The benefits of reduced cigarette smoking are
difficult to measure or verify.61
“Studies suggest that infants of women who stop smoking by the first trimester have weight and body
measurements comparable with those of nonsmokers’ infants. Studies also suggest that smoking in the third
trimester is particularly detrimental.” — CDC62

Health inequities and maternal smoking. While the majority of women understand that
tobacco use damages health, for many smoking is a means of coping with poverty, disadvantage,
and lack of control over other aspects of life (Graham, 1993). The key factors that contribute
to smoking in pregnancy are caring responsibilities, access to material resources, and having
a partner who smokes (Dolan-Mullen, 2004). It was also found that maternal stress and
relationship discord may inhibit smoking cessation during and after pregnancy (Hauge, 2012).
As such, for some pregnant women, smoking may be a way to alleviate stress and if they are
grappling with other addictive behaviors, then quitting smoking may not be the highest priority.
Women who continue to smoke in pregnancy are more likely to have a low income, higher parity,
no partner, low levels of social support, and limited education, and they are more likely to access
publicly funded maternity care, and more likely to feel criticized by society (Ebert 2007; Frost
1994; Graham 1977; Graham 1996; Pickett 2009; Schneider 2008; Smedberg 2014; USDHHS
2004; Wakschlag 2003). There is a clear link between smoking in pregnancy and social
disadvantage; the greater the disadvantage, the higher the smoking prevalence.63 As such, there is
a need to reduce smoking in pregnancy for all women, with a special focus on the needs of those
who experience social disadvantage.64
“Given the strong association between social inequalities and continued smoking in pregnancy, health
professionals need to support strategies in the wider community to reduce inequalities.” — PUBLIC HEALTH AGENCY65

In high-income countries, such as Australia, Canada, Denmark, New Zealand, Sweden, the
United Kingdom (U.K.) and the U.S., the prevalence of smoking in pregnancy has declined from
between 20% to 35% in the 1980s to between 10% and 20% in the early 2000s (Al-Sahab 2010;
Chamberlain et al., 2017; Cnattingius 2004; Dixon 2009; Giovino 2007; Tappin 2010; Tong
2009; USDHHS 2004), with significant declines in the last decade bringing the prevalence of
smoking in pregnancy well below 10% by 2010 (Lanting 2012). However, the decline has not
been consistent across all sectors of society, with lower rates of decline among women with
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/10/smoking-cessation-during-pregnancy
https://www.cdc.gov/tobacco/data_statistics/sgr/2001/highlights/outcomes/index.htm
63
https://www.publichealth.hscni.net/sites/default/files/Guide%203%20Reducing%20Smoking%20in%20Pregnancy.pdf
64
https://www.publichealth.hscni.net/sites/default/files/Guide%203%20Reducing%20Smoking%20in%20Pregnancy.pdf
65
https://www.publichealth.hscni.net/sites/default/files/Guide%203%20Reducing%20Smoking%20in%20Pregnancy.pdf
61
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lower socio-economic status (Graham 2010; Johnston 2011; Lanting 2012; Pickett 2009; USDHHS
2004). Tobacco smoking in high-income countries is a marker of social disadvantage and has been
cited as one of the principal causes of health inequities between rich and poor (Wanless 2004).
In the U.S., increased public health education measures and public health campaigns have led
to a decrease in smoking by pregnant and non-pregnant women of reproductive age (Colman &
Joyce, 2003). Pregnancy itself is also a strong motivator. Women are more than likely to stop
smoking during pregnancy, both spontaneously and with assistance, than at other times in their
lives (Office on Smoking and Health, 2001). Approximately 46% of pre-pregnancy smokers
quit smoking directly before or during pregnancy (Colman & Joyce, 2003). Although the rate
of reported smoking during pregnancy has decreased overall, for some populations, such as
adolescent females and non-Hispanic white and American Indian women with less education,
the decrease was not as dramatic (Martin et al., 2009; Tong et al., 2009).
Since a mother-to-be is generally highly motivated to do what she can to have a healthy baby,
clinical providers can tap into that motivation, capitalizing on a “teachable moment” to help
parents achieve long-term healthy lifestyle changes for themselves and their families (ACOG,
2011). Using pregnancy-specific programs can increase smoking cessation rates, which benefits
infant health and is cost effective (Office on Smoking and Health, 2001). However, only onethird of women who stop smoking during pregnancy are still abstinent one year after the delivery
of their child (Office on Smoking and Health, 2001). Programs that encourage women to stop
smoking before, during, and after pregnancy—and not to take up smoking ever again—deserve
high priority for two reasons: during pregnancy women are highly motivated to stop smoking,
and they still have many remaining years of potential life (Office on Smoking and Health, 2001).
ACOG recommends that providers initiate a compassionate intervention with pregnant women
who smoke.66
TIMING OF HEALTH BENEFITS AFTER QUITTING SMOKING
Time since quitting
20 minutes
12 hours
2 weeks to 3 months
1 to 9 months
1 year
5 to 15 years
10 years
15 years

Benefits
Your heart rate drops.
Carbon monoxide level in your blood drops to normal.
Your heart attack risk begins to drop.
Your lung function begins to improve.
Your coughing and shortness of breath decrease.
Your added risk of coronary disease is half that of a smoker’s.
Your stroke risk is reduced to that of a nonsmoker’s.
Your lung cancer rate is about half that of a smoker’s.
Your risk of coronary heart disease is back to that of a nonsmoker’s.
— USDHHS, 2004; ACOG, 2011
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https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/10/smoking-cessation-during-pregnancy

NPM 14.1: SMOKING IN PREGNANCY EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

27

BACKGROUND

Stigma and smoking. The strong social norms discouraging smoking among pregnant women
may lead some women to withhold disclosure of their true smoking status, as detected by
measurement of urine cotinine, a nicotine metabolite (Spencer & Cowans, 2013; Swamy et al,
2011). For example, a retrospective cohort study comparing maternal urinary cotinine levels with
self-reported cigarette use noted that 16.5% of women tested positive for high-level nicotine
exposure and an additional 7.5% tested positive for low-level exposure despite a self-reported
cigarette use rate of 8.6% (Hall et al., 2016). With most studies relying on under-reported selfreported smoking behavior, it is difficult to estimate the true prevalence of smoking during
pregnancy. Although the use of urinary cotinine screening for pregnant women seems to be
a feasible practice that could help increase the detection of smoke exposure among pregnant
women, it is important to consider the lingering stigma associated with smoking in pregnancy
and conduct screenings in a sensitive manner to fully support the health and well-being of the
mother-to-be.
Clinical practice guidelines and clinical intervention strategies. National and state
organizations have put forth clinical guidance and best practice guidelines to support smoking
cessation during pregnancy and to diminish child exposure to SHS. In 2008, an update was
published for the U.S. Public Health Service-sponsored Clinical Practice Guideline on tobacco
use and dependence. The Guideline urged every clinician, health plan, and health care institution
to make treating tobacco dependence a top priority during clinical visits and ask patients
two key questions, “Do you smoke?” and “Do you want to quit?” followed by use of the
recommendations in the Guideline. The Guideline recommends that health professionals
follow a brief, evidence-based cessation intervention known as the “5 A’s: Ask about tobacco
use, Advise tobacco users to quit, Assess willingness to make a quit attempt, Assist tobacco
users in making a quit attempt, and Arrange for follow-up” (Fiore et al., 2008).
This approach was originally published by the NCI and has been reviewed and updated by
governmental, academic, and private education groups (Glynn, 1990, Melvin et al., 2000,
Fiore et al., 2008). The 5 A’s method for brief interventions has substantial research support
for its utility in helping tobacco users across a variety of settings and can be incorporated with
motivational strategies in a step-by-step process.67 Continuing the 5 A’s approach after a woman
gives birth helps her continue her efforts to quit smoking or maintain smoking cessation (ACOG,
2011). For patients who relapse, clinicians should revisit the 5 A’s and keep reiterating the
positive effects of quitting (ACOG, 2011). Although some professional organizations endorse
a modified three-step process “Ask, advise, and refer,” this method has not been proven to be
effective in pregnancy (ACOG, 2011).

67
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EVIDENCE-BASED GUIDELINES: THE FIVE A’S OF SMOKING CESSATION68
1. ASK the patient about smoking status at the first prenatal visit and follow-up with her at subsequent visits.
If the patient stopped smoking before or after she found out she was pregnant, reinforce her decision to
quit, congratulate her on success in quitting, and encourage her to stay smoke-free throughout pregnancy
and postpartum. If the patient is still smoking, document smoking status in her medical record, and
proceed to Advise, Assess, Assist, and Arrange.
2. ADVISE the patient who smokes to stop by providing advice to quit with information about the risks of
continued smoking to the woman, fetus, and newborn.
3. ASSESS the patient’s willingness to attempt to quit smoking at the time. Quitting advice, assessment, and
motivational assistance should be offered at subsequent prenatal care visits.
4. ASSIST the patient who is interested in quitting by providing pregnancy-specific, self-help smoking
cessation materials. Support the importance of having a smoke-free space at home and seeking out a
“quitting buddy,” such as a former smoker or nonsmoker. Encourage the patient to talk about the process
of quitting. Offer a direct referral to the smokers’ quit line (1-800-QUIT-NOW) to provide ongoing
counseling and support.
5. ARRANGE follow-up visits to track the progress of the patient’s attempt to quit smoking. For current and
former smokers, smoking status should be monitored and recorded throughout pregnancy, providing
opportunities to congratulate and support success, reinforce steps taken towards quitting, and advise
those still considering a cessation attempt (Fiore et al., 2008; Melvin et al., 2000; ACOG, 2010).

Additional Guideline recommendations:
• Because of the serious risks of smoking to the pregnant smoker and the fetus, whenever
possible pregnant smokers should be offered person-to-person psychosocial interventions that
exceed minimal advice to quit (Strength of evidence = A).69
• Although abstinence early in pregnancy will produce the greatest benefits to the fetus and
expectant mother, quitting at any point in pregnancy can yield benefits. Therefore, clinicians
should offer effective tobacco dependence interventions to pregnant smokers at the first
prenatal visit as well as throughout the course of pregnancy (Strength of evidence = B).70
In October 2017, the ACOG Committee on Health Care for Underserved Women and the
Committee on Obstetric Practice published an opinion on smoking cessation during pregnancy.71
It stated that, “Although the physical and psychologic addiction to cigarettes is powerful, the
compassionate intervention of the obstetrician-gynecologist can be the critical element in
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Smoking-CessationDuring-Pregnancy?IsMobileSet=false
69
A: Multiple well-designed randomized clinical trials, directly relevant to the recommendation, yielded a consistent pattern of findings
(ACOG, 2011).
70
B: Some evidence from randomized clinical trials supported the recommendations, but other scientific support was not optimal
(ACOG, 2011).
71
This October 2017 Committee Opinion replaced the Committee Opinion from October 2010. In 2011, ACOG also published “Smoking
Cessation During Pregnancy: A Clinician’s Guide to Helping Pregnant Women Quit Smoking,” a self-instructional guide and toolkit
that helped further flesh out the previous opinion (https://www.acog.org/~/media/Departments/Tobacco%20Alcohol%20and%20
Substance%20Abuse/SCDP.pdf).
68
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prenatal smoking cessation.”72 The Committee emphasized that inquiry into tobacco use and
smoke exposure should be a routine part of the prenatal visit. The U.S. Preventive Services Task
Force (USPSTF) recommends that clinicians ask all pregnant women about tobacco use and provide
augmented, pregnancy-tailored counseling for those who smoke (Siu, 2015). In particular, the
USPSTF recommends that clinicians offer effective tobacco dependence interventions to pregnant
smokers at the first prenatal visit as well as throughout the course of pregnancy (Fiore et al., 2008).
More specifically, the Committee highlighted the following strategies:
• An office-based protocol that systematically identifies pregnant women who smoke and offers
treatment or referral has been proven to increase quit rates.
• A short counseling session with pregnancy-specific educational materials and a referral to the
smokers’ quit line is also an effective smoking cessation strategy.
• The 5 A’s is an office-based intervention developed to be used under the guidance of trained
practitioners to help pregnant women quit smoking.
• Knowledge of the use of the 5 A’s, health care support systems, and pharmacotherapy add to the
techniques clinical providers can use to support perinatal smoking cessation.
• The use of alternative forms of nicotine, such as e-cigarettes and vaping, have increased
substantially in recent years, but there is little data regarding the health effects of these agents,
either in the general population or in pregnant women specifically.
“The way in which you talk to patients about their health can substantially influence their personal motivation
for behavior change.” — ROLLNICK, MILLER, BUTLER & ALOIA, 2008, p. 6

Smoking cessation interventions for pregnant women. Widespread use of clinical guidelines
and effective smoking cessation interventions are necessary to reduce health risks for mothers
and babies and ensure their health and well-being in the short- and long-term. Successful
strategies supported by clinical evidence are available and should be integrated into routine
prenatal care for every pregnant woman (ACOG, 2011). Cessation of tobacco use, prevention
of SHS exposure, and prevention of relapse to smoking are key clinical intervention strategies
during pregnancy that should be offered to women (ACOG, 2008). Tobacco dependence
interventions for pregnant women are particularly cost-effective because they reduce the number
of low birthweight babies and perinatal deaths, decrease use of newborn intensive care units,
shorten lengths of stay, and decrease service intensity (ACOG, 2011; Adams, 2004; Lightwood,
1999). Interestingly, a 2006 analysis revealed that implementation of a smoking cessation
intervention, such as the 5 A’s, would cost from $24 to $34 and save $881 per U.S. pregnant
smoker leading to a savings of up to $8 million in averted neonatal costs given a 70% increase in
quit rates (ACOG, 2011; Ayadi, 2006).
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“Efforts to develop effective cessation interventions for this population have been ongoing since the
mid-1980s, involving more than 77 controlled trials and 29,000 women.” — HIGGINS & SOLOMON, 2016, p. 3

“Spontaneous quitters” usually smoke less and are more likely to have temporarily stopped
smoking previously, have a non-smoking partner, have more support and encouragement at home
for quitting, have stronger beliefs about the dangers of smoking, and are less seriously addicted
(Baric, 1977; Ryan, 1980). Consequently, women who are eligible for smoking cessation
assistance in pregnancy are likely to find it more difficult to quit than those in other populations
(Coleman et al., 2015). Cessation techniques have included counseling, cognitive and behavioral
therapy, hypnosis, acupuncture, and pharmacologic therapy (ACOG, 2008). These behavioral,
economic, policy, and pharmaceutical approaches have been widely tested to promote smoking
cessation during and after pregnancy. Tailoring intervention methods, identifying and addressing
barriers to behavior change, and acknowledging the concerns of pregnant women can lead
to greater acceptance of interventions (Windsor, Boyd & Orleans, 2004). These different
intervention types are defined and described in more detail below.
Psychosocial interventions. Psychosocial interventions include counseling, health education,
incentives, social support, structured support for physical activity, and feedback (Chamberlain
et al., 2017).73 At the individual level, brief interventions are 5-10 minute focused conversations
with a trained person; behavioral counseling can include individualized support from a cessation
specialist; educational materials can include self-help resources; telephone counseling and quit
lines are available for support; and group counseling programs are available. Incentives or
rewards can include cash, vouchers, lottery tickets, prize draws, or other products or materials.
Social support can involve peers, professionals, or partners (e.g., “quitpals”). Structured support
for physical activity can include low impact exercise, such as treadmill walking. Feedback
interventions give pregnant women information about the health of their fetuses and the levels
of tobacco byproducts in their bodies (e.g., cotinine and carbon monoxide (CO) measurements)
(Chamberlain et al., 2017).74
Strategies are delineated below by target population and intervention type:
• Pregnant women who state that they are not ready to quit smoking can benefit from consistent
motivational approaches by their health care providers (ACOG Committee Opinion No. 423).75
• Pregnant women who are willing to quit smoking benefit from a brief counseling session,
such as the 5 A’s intervention, which has proven to be effective when initiated by health
care providers (Fiore et al., 2008). Quit line referrals may be of further benefit by offering
information, direct support, and ongoing counseling, and have been very successful in helping
pregnant smokers quit and remain smoke-free (ACOG, 2017; Tomson, Helgason & Gilljam,
2004). When callers dial the national quit line network (1-800-QUIT-NOW), they are routed to
https://www.healthypeople.gov/2020/tools-resources/evidence-based-resource/psychosocial-interventions-for-supporting-women-to-stop
https://www.healthypeople.gov/2020/tools-resources/evidence-based-resource/psychosocial-interventions-for-supporting-women-to-stop
75
https://journals.lww.com/greenjournal/Citation/2009/01000/ACOG_Committee_Opinion_No__423__Motivational.43.aspx
73
74
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their state’s smokers’ quit line. Many states also offer fax referral access to their quit lines for
prenatal health care providers.
• Heavily addicted smokers should be encouraged to seek help to stop smoking at every prenatal
follow-up visit. They may also benefit from screening and intervention for alcohol use and
other drug use as well as additional psychosocial treatment (Fiore et al., 2008; Ockene et al.,
2002) given the severity of their addiction.
• An incentive or reward can be an effective way of helping women quit smoking during
pregnancy compared to usual care alone. However, abstinence does not continue postpregnancy (Lumley et al., 2009).
• There is insufficient evidence to support the use of meditation, hypnosis, and acupuncture for
maternal smoking cessation (Fiore et al., 2008).
• Pregnant women who are exposed to the smoking of family members or coworkers should be
given advice on how to address or avoid SHS exposure (ACOG, 2017).
• It seems that the greatest impact occurs when several strategies are used in conjunction;
providers can consider multicomponent interventions based on the individual needs of the
women (e.g., counseling + health education + incentive) (West, McNeill & Raw, 2003).
“Financial incentives produce the largest effect sizes by several orders of magnitude compared to
pharmacological or other psychosocial interventions.” — HIGGINS & SOLOMON, 2016, P. 3

Pharmacological interventions. It is recommended that women try to quit smoking without
using pharmacologic agents, such as nicotine replacement therapy (NRT), bupropion, and
varenicline, if at all possible. These have not been sufficiently tested for efficacy and safety
in pregnant patients and should not be used as first-line smoking cessation strategies (ACOG,
2011). The evidence is also inconclusive as to whether smoking cessation medications boost
abstinence rates in pregnant smokers (ACOG, 2011). Additionally, U.S. clinical trials with
sufficient power to determine statistical significance have been pulled or ended due to data
or safety monitoring issues (Fiore et al., 2008; ACOG, 2011). The USPSTF has concluded
that current evidence is insufficient to assess the balance of benefits and harms of nicotine
replacement products and other pharmaceuticals for smoking cessation during pregnancy (Siu,
2015; ACOG, 2017).
However, if pharmacotherapy is considered for pregnant smokers who are heavily addicted and
unable to quit by other means, then it is critical that the woman demonstrate a resolve to quit
smoking and to understand the benefits and risks of the use of the medication to herself and her
fetus. Clinicians also need to carefully review patient information, drug side effect profiles, and
current information in the medical literature when recommending pharmacologic aids (ACOG,
2011). Further, since antidepressants marketed for smoking cessation, such as bupropion, carry
risks of adverse effects including increased risk for suicide, insomnia, and rhinitis, pregnant
patients who choose these medications require close supervision and monitoring (ACOG, 2011).
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Taking a closer look at these pharmacotherapies:
• Bupropion and varenicline are the only two drugs as yet approved by the Food and Drug
Administration (FDA) for smoking cessation that do not contain nicotine. Both of these
medications have product warnings by the FDA about the risk of psychiatric symptoms and
suicide associated with their use.76
• Bupropion is an antidepressant; its precise mechanism of action for smoking cessation
remains uncertain. With only limited data, there is no known risk of fetal anomalies or adverse
pregnancy effects (ACOG, 2008).
• A review of antidepressants for smoking cessation suggested that the mode of action of
bupropion is independent of its antidepressant effect and that it is of similar efficacy to nicotine
replacement (Hughes et al., 2014).
• Varenicline is believed to mimic the pleasurable dopaminergic (dopamine-releasing) effect of
nicotine. Varenicline binds more easily to receptors than nicotine, so when abstinent smokers
use this drug, receptors become blocked with varenicline. Should varenicline users choose to
smoke, varenicline then prevents nicotine from attaching to receptors so this cannot cause any
pleasurable effects for smokers (Coe, 2005). Consequently, smoking while using varenicline
is less enjoyable and attractive for smokers who also experience fewer cravings or withdrawal
symptoms and so, are better able to remain abstinent.
• Hughes et al. (2014) found evidence to suggest that bupropion is of similar efficacy to NRT,
and that varenicline is more effective than NRT.
• Both medications are understudied among pregnant women.
• Several small studies evaluating the safety of varenicline and bupropion in pregnancy did not
find evidence of teratogenicity (manifestation of developmental toxicity), but data are limited.
• Both bupropion and varenicline are transmitted to breast milk. There is insufficient
evidence to evaluate the safety and efficacy of these treatments in pregnancy and lactation
(Fiore et al., 2008).
• The use of alternative forms of nicotine, such as e-cigarettes and vaping, have increased
substantially in recent years, but there are little data regarding the health effects of these agents,
either in the general population or in pregnant women specifically (ACOG, 2017).
• These electronic nicotine delivery systems (ENDS) are being used by smokers in the
belief that they will aid in smoking cessation efforts. A recent review of the use of ENDS
revealed no robust evidence that these products aid in smoking cessation (ACOG, 2017; El Dib
et al., 2017).
For mothers who smoke during the postpartum period, several pharmacologic smoking cessation
aids are available, including nicotine replacement products, such as gum, patches, lozenges,
nasal spray, and inhalers. Bupropion and varenicline are also prescribed as aids given their ability
to help patients cope with nicotine withdrawal symptoms (ACOG, 2011). However, the FDA has
placed black-box warnings on all antidepressants and varenicline as their use increases the risk
76
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of suicide, particularly in adolescents and young adults (ACOG, 2011). Again, users should be
closely followed for suicidal ideation, and mothers who are breastfeeding should check with their
pediatrician (ACOG, 2011).

Systematic Reviews

Two recent systematic reviews provided the foundation for our evidence review. The objective of
the Chamberlain et al. (2017) review was to assess the effects of smoking cessation interventions
during pregnancy on smoking behavior and perinatal health outcomes. This was the sixth update
of the Cochrane review of interventions to promote smoking cessation during pregnancy. The
authors searched the Cochrane Pregnancy and Childbirth Group’s Trials Register and considered
trials of psychosocial interventions where the primary aim of the study was smoking cessation
in pregnancy. One hundred and two studies met inclusion criteria (n=102). Selected studies were
categorized into seven main intervention strategies: Counseling, health education, feedback,
incentives, social support, exercise, and other.77
In contrast, the objective of the Coleman et al. (2015) review was to determine the efficacy and
safety of smoking cessation pharmacotherapies, including NRT, varenicline, and bupropion, and
other medications, or ENDS, or e-cigarettes, when used for smoking in pregnancy. When used
by non-pregnant smokers, pharmacotherapies are effective for smoking cessation; however,
their efficacy and safety in pregnancy remains unknown. The authors searched the Cochrane
Pregnancy and Childbirth Group’s Trials Register in November 2015 to update the previous
2012 review. Nine trials met inclusion criteria with 3 being new and 6 from the previous review
(n=9). Of the 9 included studies, 8 investigated NRT and 1 looked at bupropion as adjuncts to
behavioral support/cognitive behavioral therapy. These 9 trials enrolled a total of 2210 pregnant
smokers. No studies used varenicline or ENDS.
Findings. The Chamberlain et al. (2017) review was unable to draw conclusions about statistical
differences between intervention types performed on different comparison groups. This was
because many combinations of intervention strategy and comparison type were poorly or
not represented among the search results with relevant data; as such, no interaction analysis
with these two variables was appropriate. About half (n=50) of studies selected for relevant
primary outcome data compared counseling strategies with usual care (n=32) or a less intensive
intervention (n=18). Selected studies (97 total) were categorized into seven main intervention
strategies: Counseling (n=51), health education (n=11), feedback (n=6), incentives (n=13), social
support (n=14), exercise (n=1), and other (n=1). Counseling, feedback and financial incentives
appear to be effective in reducing the number of women who smoke late in pregnancy. The effect
of health education, social support, and support for physical activity are less clear (Chamberlain
et al., 2017).
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“Counseling, feedback and incentives appear to be effective. The effect of health education and social
support is less clear.” — CHAMBERLAIN ET AL., 2017, p. 3

Results from Coleman et al. (2015) indicate that NRT used for smoking cessation increased rates
measured in late pregnancy by approximately 40%. However, there is evidence suggesting that
when potentially-biased, non-placebo randomized controlled trials (RCTs) are excluded from
the analyses, NRT is no more effective than placebos. There is no evidence that NRT used for
smoking cessation in pregnancy has either positive or negative impacts on birth outcomes. There
were no differences between NRT and control groups in rates of miscarriage, stillbirth, premature
birth, birthweight, low birthweight, admissions to neonatal intensive care, caesarean section,
congenital abnormalities or neonatal death. There is some evidence that use of NRT promotes
healthy developmental outcomes in infants (one trial; no other trials followed up with infants
after the neonatal period) (Coleman et al., 2015).
“There is no evidence that nicotine replacement therapy used for smoking cessation in pregnancy has either
positive or negative impacts on birth outcomes.” — COLEMAN ET AL., 2015, p. 2

Implications for practice. The authors of Chamberlain et al. (2017) concluded that psychosocial
interventions can support women to quit smoking in pregnancy and should be considered for
women who are pregnant or trying to become pregnant. There is also high-quality evidence
that these interventions reduce the risks of infants being born with low birth weight and being
admitted to neonatal intensive care units (NICUs) immediately after birth. Pregnant women in
these studies expect and appreciate support to stop smoking and interventions are more likely to
improve women’s psychological well-being.
In sum, the evidence from Chamberlain et al. (2017) suggests the following:
• It seems that the provision of health education and risk advice alone is not sufficient;
• Any psychosocial support should include additional intervention components to support women
to quit, such as counseling, incentives, or feedback;
• Be cautious because some peer- and/or partner-support behaviors may be unhelpful, and may
potentially expose vulnerable women to increased risk;
• Due to the high co-morbidity with psychological symptoms and the potential to improve
psychological well-being, interventions that include psychological support for women with
symptoms should be considered; and
• Given that many women resume smoking after pregnancy, consideration should be given to
messages that reinforce the benefits for the mother, rather than solely focusing on benefits for
the infant.
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“There is little doubt about ‘whether’ psychosocial interventions are effective in reducing smoking during
pregnancy or the proportion of infants born with low birth weight. What is not clear is ‘which’ interventions
are effective, ‘how’ these interventions work, ‘who for’ and ‘how’ should these interventions be implemented,
disseminated, and institutionalized.” — CHAMBERLAIN ET AL., 2017, p. 52

Lastly, the authors of Coleman et al. (2015) stated that there is weak evidence to suggest that
NRT with behavioral support for smoking cessation in pregnancy is effective. NRT is already
used quite widely in some jurisdictions and accruing evidence is that this clinical practice
does no harm. For example, one study from this review followed up with babies after the
neonatal period, and its results suggest that NRT used in pregnancy for smoking cessation
results in improved child development. In actuality, there is no evidence that NRT has either
a positive or negative impact on pregnancy and infant outcomes. Efficacy findings should be
treated cautiously as their derivation includes data from non-placebo RCTs, which appear to
have higher risks of bias. Excluding non-placebo NRT trials from this pooled analysis reveals
that improvement over placebo was not statistically significant. As such, the authors rated the
evidence that NRT could be effective for smoking cessation during pregnancy as weak and
recommended further research (Coleman et al. 2015).
“Further research evidence on nicotine replacement therapy efficacy and safety is needed, ideally from
placebo-controlled randomized control trials which achieve higher adherence rates and which monitor infants’
outcomes into childhood.” — COLEMAN ET AL., 2015, P. 2

To build upon these findings, this evidence review examines the effectiveness of the most
recently published studies on smoking cessation during pregnancy to provide guidance and lay
out considerations for Title V programs focused on decreasing the number of women who smoke
while pregnant.

METHODS
This section describes the approach used for the evidence analysis review. It includes information
on the search terms used, databases searched, inclusion and exclusion criteria, the multi-phase
screening process, the grey literature screening process, and the evidence continuum that was
used to rate the level of evidence for the studies.

Databases and Search Terms

Numerous seminal and important documents were examined to provide context and grounding
for the evidence analysis review. Two systematic reviews in particular provided the foundation
for this review. The review by Chamberlain et al. (2017) focused on the effects of smoking
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cessation interventions during pregnancy on smoking behavior and perinatal health outcomes.
The review by Coleman et al. (2015) looked at the efficacy and safety of smoking cessation
pharmacotherapies, including NRT, varenicline, and bupropion, other medications, or ENDS
when used for smoking cessation in pregnancy.
The former research team at JHU provided their search terms. Those search terms were used
to run searches in PubMed, the Cumulative Index of Nursing and Allied Health Literature
(CINAHL Plus), the Cochrane Library databases, and PsycINFO. Search strategies varied
depending on the database due to differences in controlled vocabulary, indexing, and syntax.
Table 1: Detailed Search Strategies highlights the search terms used for each database. The
updated searches used for this evidence analysis review were performed in May 2019. A total of
4,317 articles were identified across the databases. After de-duplication, 3,619 articles titles were
reviewed. Of these, 567 article titles seemed broadly relevant and moved onto the next round of
abstract review. From there, 116 articles were reviewed in full by members of the research team.
After extensive discussion by the team members, 42 studies were selected for inclusion in the
results from this search of the most recent literature.

Inclusion and Exclusion Criteria

The following inclusion criteria were used:
• Studies evaluated the effectiveness of interventions aimed at smoking abstinence or smoking
cessation during pregnancy.
• Mechanisms for the reduction of smoking during pregnancy include psychosocial and
pharmacotherapy techniques as well as policy-level approaches.
• For studies that aim to improve broader maternal health outcomes, only the smoking cessation
and reduction outcomes were considered.
• The components of the intervention and results were clearly described.
• Studies described interventions that fall within the scope of Title V MCH Block Grant
programs as deemed by the authors and reviewers.
• At a minimum, studies included a control and intervention group, an appropriate comparison
group, or a pretest-posttest design to assess intervention effectiveness.
• Studies were published in English.
• Studies were conducted primarily in high resource countries.
• Studies were published in peer-reviewed journals.
• Grey literature was included as promising practices.
The following exclusion criteria were applied:
• Studies where the primary population was not pregnant women (e.g., non-pregnant women,
partners).
• Studies focused primarily on smoking cessation after pregnancy (e.g., postpartum interventions).
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• Studies focused on what influences decisions to smoke (e.g., advertising, peer pressure) or not
to cease smoking during pregnancy.
• Studies on the risk factors associated with smoking during pregnancy.
• Studies on the effects of smoking during pregnancy on diseases, disorders, and morbidity
factors.
• Articles focused on prevalence rates for smoking during pregnancy.
• Studies focused on e-cigarettes, vaping, and/or hookahs and not tobacco smoke.
• Articles focused on attitudes towards smoking during pregnancy.
• Articles on forthcoming studies.
• Articles reporting on study protocols only.
• Studies focused on SHS or environmental tobacco smoke.78

Screening Process

A multi-phase, sequential process was used to sort and identify articles, which included
the following steps:
• Grouping the literature:
–– The research team began by reviewing 15 systematic reviews, seminal documents, and
important resources to get an understanding of the literature and evidence base around
smoking during pregnancy. This information can be found in the background section
of this report.
–– The Chamberlain et al. (2017) and Coleman et al. (2015) systematic reviews became
the foundational documents for this report and are summarized in the systematic reviews
sub-section.
–– The most recent literature on smoking cessation during pregnancy was reviewed for
inclusion/exclusion.
• Literature searches:
–– Extensive literature searches were used to identify relevant studies for decreasing smoking
during pregnancy.
• A PubMed search identified 2,360 articles (dates covered: January 2015-May 2019), date
run: May 8, 2019
• A CINAHL search brought back 770 results (dates covered: January 2015-May 2019), date
run: May 8, 2019
• A Cochrane Library search uncovered 794 articles (dates covered: January 2015-May
2019), date run: May 23, 2019
• A PsycINFO search identified 393 articles (dates covered: January 2015-May 2019), date
run: May 27, 2019.
78
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• De-duplication:
–– The 4,317 article titles were de-duplicated across the databases.
–– 698 duplicate article titles were deleted.
–– After de-duplication, 3,619 article titles moved on for title review.
• Article title review:
–– An initial review of article titles across the databases highlighted 567 article titles that
seemed broadly relevant to different aspects of smoking cessation during pregnancy.
• Article abstract screening:
–– Abstract reviews (n=567) were divided up and conducted by 1 of 3 members of the research
team; together the team discussed any articles that seemed questionable for inclusion in
this review.
• Full text review:
–– Full text reviews were divided up and completed by 1 of 3 members of the team (n=116
studies from the database searches).79
–– Team members extracted data pertaining to the study characteristics, intervention, and results.
–– Research team meetings were held to review decisions related to the full articles. Topics
covered
• Articles marked for exclusion.
• Articles flagged as “maybe” or “include” for consideration in making final decisions about
what to include in this review.
–– The Principal Investigator and Director of Research met with the team to review
methodology, decisions, and points of discussion.
–– Of the 116 articles that went through full review from the database searches, 42 studies met
the inclusion criteria.
–– Articles that did not describe interventions, did not contain sufficient data, or did not directly
measure smoking cessation during pregnancy but nevertheless presented lessons learned or
critical issues for consideration when developing and delivering interventions to pregnant
women are noted in the discussion.
See Figure 1: Flow Chart of the Review Process and Results for a visual display of these
identification, screening, eligibility, and inclusion steps.

Due to time and resource constraints, included studies were divided among the 3 team members and each member summarized and
rated a third of the studies. Bi-weekly meetings occurred to discuss evidence ratings and the team came to consensus on the ratings for
the majority of studies; therefore, issues around inter-rater reliability were likely diminished.

79
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Evidence Continuum

An evidence continuum was created80 to assess evidence-based and evidence-informed
strategies, along with criteria for each category along the continuum. The Robert Wood Johnson
Foundation (RWJF) What Works for Health evidence ratings81 were adapted to create an evidence
continuum tailored toward the Strengthen the Evidence initiative. The evidence ratings include: 82
EVIDENCE RATING

DEFINITION

Evidence Against

Studies with this rating are not good investments. These strategies have been tested in many
robust studies, are not effective, and sometimes produce harmful results.

Mixed Evidence

Strategies with this rating have been tested more than once and results are inconsistent or trend
negative; further research is needed to confirm effects.

H
Emerging Evidence

HH
Expert Opinion

HHH
Moderate Evidence

HHHH
Scientifically Rigorous

HHHHH

Strategies with this rating have limited research documenting effects. These strategies need further
research, often with stronger designs, to confirm effects.
Strategies with this rating are recommended by credible, impartial experts and are consistent
with accepted theoretical frameworks. However, the strategies have limited research
documenting effects; further research, often with stronger designs, is needed to confirm effects.
Strategies with this rating are likely to work, but further research is needed to confirm effects.
These strategies have been tested more than once and results trend positive overall.
Strategies with these ratings are most likely to make a difference. These strategies have been
tested in many robust studies with consistently positive results.

Using an “evidence-informed” approach, a continuum of evidence model was developed to help
states use the best available MCH science while also encouraging innovation in evidence-informed
programming.83 Evidence-based strategies are generally those that have either moderate evidence
or are scientifically rigorous, while evidence-informed are those that have emerging evidence or
are based on expert opinion.84 Evidence-informed is meant to convey that there is information
suggesting that a certain strategy could be effective in addressing a NPM. Even though these
strategies have not been rigorously tested or evaluated, they may incorporate a theoretical model
from other effective public health practices or apply a novel approach grounded in scientific theory.
More specifically, evidence-based strategies have a majority of studies showing statistically
significant or favorable findings. These studies tend to be peer-reviewed with results mostly
drawn from a mix of RCTs, quasi-experimental studies with pre-post measures, with or without
control groups, and/or time trend analyses. Evidence-informed strategies have a growing
80
The former Strengthen the Evidence for MCH Programs initiative research team at JHU originally adapted the RWJF evidence ratings
to create the evidence continuum for the evidence analysis reports.
81
http://www.countyhealthrankings.org/take-action-improve-health/what-works-health/our-ratings
82
https://www.mchevidence.org/tools/
83
The former Strengthen the Evidence for MCH Programs initiative worked to develop a continuum of evidence consistent with the
evidence-informed approach
84
This evidence-informed approach was defined by the McMaster group: McMaster University. Health Evidence Glossary. Available:
http://www.healthevidence.org/glossary.aspx#E
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evidence base consisting of a varying mix of statistically favorable, unfavorable, and/or not
significant findings. These studies can include peer-reviewed results as well as grey literature
with a mix of study designs. Evidence against is a unique category wherein strategies could be
labeled as evidence-based or evidence-informed, based on the state of the research, study design,
and outcomes, with the preponderance of studies not having statistically significant findings or
demonstrating unfavorable effects. See Table 2: Evidence Rating Criteria to learn about the
evidence criteria applied to the studies. Evidence ratings were given for each included study as
well as the different intervention types.85

RESULTS
This section provides an overview of the study characteristics, intervention components, data
sources, outcome measures, study results, and limitations. The studies included in this evidence
review varied in terms of the intervention type, setting, sample, design, and data sources.
However, they represent attempts by researchers working in countries, states, jurisdictions, and
communities to decrease the percent of women who smoke during pregnancy by focusing on
cessation techniques. Interventions were grouped by major intervention type—psychosocial or
pharmacotherapy—and then by specific strategy. The different intervention strategies are then
rated for their collective level of evidence.

Characteristics of Studies Reviewed

Table 3: Study Characteristics details the characteristics of the interventions selected for this
evidence review and details the countries, settings, target populations, sample sizes, and study
designs. Of the 42 studies, 16 were RCTs with 5 of those being pilot studies. Fourteen were
quasi-experimental cross sectional studies, 6 were cohort studies, 4 were single group preposttest or prospective intervention evaluations, 1 was a qualitative interview study, and 1 was a
mixed methods case series. With regard to country, 25 studies were conducted in the U.S.,
11 in Europe, 2 in Australia, 2 in New Zealand, 1 in Canada, and 1 in China.
The target populations included women who are currently smoking or have recently quit
smoking and are pregnant in any care setting, women who are currently smoking or have
recently quit smoking and are seeking a pre-pregnancy consultation, and the health and birth
records of women who reported or were biochemically verified smokers during pregnancy. A few
interventions were focused on health care practitioners. The sample sizes ranged from 5 women
to a records review of 800, 919 pregnancies with an average of 39,423 across all 42 studies.
In terms of setting, of the 42 studies, 24 studies (57%) were clinic-based interventions
(e.g., obstetrical/prenatal/primary care clinics, community health centers, hospital delivery
units), 3 studies (7%) were community-based interventions (e.g., home/residential health
85
The evidence continuum was originally created to be applied to intervention types; however, the rating scale was also used to rate each
study in this review making some of the overarching criteria difficult to apply at times.
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care, community-based home visiting organizations), 10 (24%) of the studies were conducted
electronically (e.g., phone applications, telephone, online), and 5 (12%) were policy
interventions to increase smoke-free environments.

Intervention Types and Components

Table 4: Intervention Descriptions describes the interventions, comparison groups, study
lengths, and data collection time points. The comparison group for the majority of the studies
were usual/standard care (e.g., obstetrical/prenatal and 5 A’s or other standard smoking cessation
in pregnancy package),86 historical record review, or minimal intervention, such as educational
self-help materials only. The majority of studies (64%) had a comparison group, while 36% did
not. Of the comparison group studies, 3 studies (7%) used either within group comparison or
more than one intervention while 3 (7%) used pre-intervention historical records review.
The study lengths ranged from 3 months to over 18 years of record reviews, with an average
length of 3.7 years across all studies. Data collection tended to occur at the following intervals:
pre-intervention, program or service initiation (enrollment, first prenatal visit, first ultrasound,
or quit date), points of care (prenatal care visits, home visits), at birth, and postpartum (up to
6 months later).
The MCH Evidence Center research team tried to categorize studies by the intervention type—
individual level (psychosocial or pharmacological) or population-based—and then the main
strategy used. It is important to note that a number of interventions were multi-component (two or
more) and it was difficult, at times, to parse them apart or identify the main strategy being
studied. These strategies are summarized by their intervention components or as multicomponent
interventions. It is also important to know that pharmacotherapies were often offered as part of
a tailored intervention where women were offered higher levels of psychosocial support. Only
one study was included that specifically focused on a pharmacological intervention (NRT). The
included studies (n=42) are summarized below by intervention type and then specific strategy.
Individual level interventions. Overall, there is convincing evidence that behavioral
interventions can aid in tobacco cessation without causing harm (Haddad & Davis, 2016).
Pharmacotherapy with NRT has potential risk to both the women and the baby, but data are
lacking as to whether those risks are greater or less than the risks of continued tobacco use
(Haddad & Davis, 2016). No studies have explicitly evaluated the risk of benefit of bupropion
and varenicline in pregnant women. Of the 42 included studies in this evidence review, 37
studies focused on individual level interventions (psychosocial and pharmacological) and their
effect on smoking cessation during pregnancy.87

Many studies did not specifically specify what constituted usual practice or standard care received by the comparison/control groups. If
an approach, such as 5 A’s, was described, then that was noted.
87
Studies could be counted in more than one intervention category (e.g., counseling + health education); therefore, the counts (n) for each
of the intervention components does not equal 42.
86
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Under psychosocial interventions, the wide array of clinical and community-based intervention
strategies includes counseling, health education, incentives, social support, structured support for
physical activity, feedback, and other:88
1. Counseling (n=12) interventions are those which provide motivation to quit, support to
increase problem solving and coping skills, and may incorporate “transtheoretical” models
of change. This includes interventions such as motivational interviewing, cognitive behavior
therapy, psychotherapy, relaxation, problem solving facilitation, and other strategies.
2. Incentives (n=10) include those interventions where women receive a financial incentive,
contingent on their smoking cessation; these incentives may be gift vouchers, cash, or other
products. Interventions that provided a “chance” of incentive (e.g. lottery tickets, prize
draws) combined with counseling were coded as “counseling” in this review, and subgroup
analysis of trials incorporating use of lottery tickets were reported.
3. Health education (n=5) interventions are defined as those where women are provided with
information about the risks of smoking and advice to quit, but are not given further support
or advice about how to make this change. Interventions where the woman was provided with
automated support, such as self-help manuals or automated text messaging, but there was no
personal interaction at all, were categorized as health education in this review.
4. Exercise (n=3) interventions are those where structured support for physical activity,
such as treadmill walking, is provided with the specific aim of promoting smoking cessation
in pregnancy.
5. Feedback (n=2) interventions are those where the mother is provided with feedback and
information about the fetal health status or measurement of by-products of tobacco smoking
to the mother. This includes interventions such as ultrasound monitoring and CO or cotinine89
measurements, with results shared with the mother.
6. Social support (peer, professional and/or partner) (n=2) interventions include the
provision of support from a peer (including self-nominated peers, “lay” peers trained by
project staff, or support from healthcare professionals) or from partners, as a strategy to
promote smoking cessation.
7. Other (n=6) strategies that did not fit into the categories listed above (e.g., automatic
initiation of smoking cessation program, journaling, health care provider training), including
dissemination interventions (where both intervention and control group received the same
intervention, but the dissemination strategy differed).
Many of studies tested novel approaches to existing interventions by attempting to reach women
using electronic means, either by telephone, electronic mobile phone application, or a website
as seen in both the counseling and health education categories. The others used interventions
embedded into health or home visiting programs to reach pregnant women smokers at existing
These categories were originally used in the Chamberlain et al. (2017) systematic review.
Cotinine is a product formed after the chemical nicotine enters the body. Measuring cotinine in people’s blood is the most reliable
way to determine exposure to nicotine for both smokers and nonsmokers. Measuring cotinine is preferred to measuring nicotine because
cotinine remains in the body longer. Cotinine can be measured in hair, saliva, and urine (https://www.cdc.gov/biomonitoring/Cotinine_
FactSheet.html).

88
89
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touch points in their health care. The incentive strategies were monetary or vouchers for retail
purchases based on smoking abstinence rates (either verified or self-reported) at specific points
of care, often as an enhancement to a standard smoking cessation package (e.g., 5 A’s).
Two (n=2) studies reported on multicomponent interventions that could not be parsed apart.
One used two multicomponent standard pregnancy smoking cessation packages, ACOG 5A’s
and the Smoking Cessation and Reduction in Pregnancy Treatment Method (SCRIPT) methods
embedded into four different home visiting programs (Nurse Family Partnership, Parents
as Teachers, Healthy Families America, and Early Head Start). The other trained Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC) site staff to use the
ACOG 5A’s smoking cessation in pregnancy package and compared the smoking rates of the
women from the trained sites to the untrained.
Pharmacological treatments for smoking in pregnancy can include NRT, varenicline,
bupropion, and ENDS. Apart from NRT, pharmacological therapies are not generally used to
promote smoking cessation in pregnancy. Bupropion and varenicline are effective methods for
non-pregnant smokers, but there is no strong evidence that either major positive or negative
outcomes were associated with gestational use of bupropion or varenicline (Turner et al., 2018).
The pharmacotherapy study included in this review looked at the use of NRT (n=1) for cessation
in pregnancy. Other medications, such as bupropion and varenicline, were offered as part of an
array of treatment options when providers utilized the 5 A’s of smoking cessation. However,
there were no recent trials in the included studies that specifically focused on bupropion,
varenicline, or ENDS and whether they assisted with maternal smoking cessation.
Population-based interventions. Non-clinical, public policy-related interventions can include
governmental and tobacco control policies, such as smoke-free legislation or smoking bans,
tobacco taxation, product packaging and regulation, advertising/marketing restrictions, media
campaigns, and healthcare financing systems for increasing use of tobacco dependence treatment.
Five (n=5) studies reported on the effects of smoke-free policies on pregnant women, including
the influence of smoking bans, national smoking cessation media campaigns, state and local
smoke-free policies, and the impact of having access to health care coverage on smoking
cessation in pregnancy.

Data Sources and Outcomes

Data sources and study results are presented in Table 5: Data Sources, Outcome Measures,
and Study Results. Data sources included surveys, biochemical verification (salivary or urine
cotinine levels, breath CO), health or birth records, telephone or in-person interviews, website
or mobile application statistics, and standard depression or nicotine dependence scales. Most
(28 studies or 66%) of the included studies used more than one data source. Seventeen used a
combination of surveys and biochemical verification to determine smoking rates or cessation
from interventions, 3 used telephone surveys with biochemical verification, 3 used standard
scales and biochemical verification, 3 used telephone or electronic usage statistics with records
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review, and 2 used record review and biochemical verification. Fourteen of the studies used a
single data source, such as records review (10), telephone or electronic usage statistics (3), or
surveys alone (1).
The outcome measures across the studies included feasibility or acceptability of interventions,
smoking cessation or abstinence rates, smoking reduction rates, rates of receiving the intervention,
costs, maternal health, birth outcomes, standard scale indicators (nicotine dependence,
depression), and rate of participation in interventions. Most of the studies (35 or 83%)
reported using a combination of these outcome measures.
The study results varied from no effect through favorable trends for change in smoking
behaviors to statistically significant reduction in cigarette use or increased rates of smoking
cessation. Most of the studies reported results for more than one indicator (acceptability,
participation, smoking cessation). Nine (21%) of the studies reported the interventions were
feasible or acceptable to participants. Twelve (28%) of the studies reported statistically
significant smoking cessation behaviors and 3 found significant increases in referral or
participation in smoking cessation care. Fourteen (33%) reported that while not statistically
significant, positive trends in reducing or abstaining from smoking and 3 found positive trends
in participation in interventions to stop smoking. Seventeen studies found no change in the
smoking behaviors or abstinence rates after intervention.

Limitations

Table 6: Limitations describes the limitations reported for each study. The studies all reported
more than one limitation in interpreting the results. Sixteen of the studies had small sample
sizes or issues with power to detect significant changes with 8 studies indicating their sampling
from a limited geographic area made generalizations of findings difficult. Variability of data
or lack of fidelity implementing interventions was a limitation in 12 of the studies. Difficulty
with recruiting and maintaining participants or loss to follow up was cited by 11 of the studies.
Reliance on self-reporting without biochemical verification was a limitation for 8 of the studies.
Lack of a control group, non-randomization, or another control group issue was cited by 8 studies.

Evidence Rating and Evidence Continuum

The assignment of evidence ratings was based on study design and the results described
within each individual study. We think a study can be judged on its own merit with regard to
the evidence it is contributing to the smoking cessation during pregnancy research portfolio.
Table 7: Individual Evidence Ratings lists the studies selected for inclusion, indicates which
intervention type/components comprise the intervention design, and provides the evidence rating.
The table is arranged from the scientifically rigorous (most favorable) to evidence against (least
favorable) evidence ratings.
The table below summarizes the evidence-based and evidence-informed strategies to decrease
the number of women who smoke during pregnancy by setting, intervention type, strategy,
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and evidence rating. 90 The target audience for the interventions is pregnant women with one
exception—the health care provider training is focused on health care practitioners. Figure 2:
Evidence Continuum visually displays the intervention types and configurations along the
evidence continuum from evidence against (least favorable) to scientifically rigorous (most
favorable) by setting.
Summary of Evidence-Based and Evidence-Informed Strategies to Decrease the Number of
Women Who Smoke During Pregnancy
SETTING

INTERVENTION
TYPE

STRATEGY

EVIDENCE
RATING

Clinic-based

Incentive

Financial incentives and vouchers to enhance smoking abstinence in a
multicomponent standard smoking cessation package for pregnant women
(n=7) (Lopez, 2015a; Lopez, 2015b; Olson, 2019; Passey, 2018;
Tappin, 2015; Wen, 2019; Zvorsky, 2015)

Moderate
evidence

Counseling

Enhanced adult smoking cessation program with motivational interviewing
targeting pregnant women (n=6) (Bailey 2015; Fallin-Bennet, 2019; Lee,
2015; Naughton, 2017; Patten, 2019; Reynolds, 2019)

Moderate
evidence

Multicomponent
psychosocial

Multicomponent standard smoking cessation package for pregnant
women embedded into Women, Infants, and Children (WIC) prenatal
care clinic services (n=1) (Olaiya, 2015)

Moderate
evidence

Pharmacotherapy

NRT + multicomponent standard smoking cessation package for pregnant
women (n=1) (Berlin 2014)

Moderate
evidence

Health care
provider training

Health care provider training including maternity staff, administrators and
smoking cessation counselors; or midwives (n=2) (Bell 2018; Chertok,
2015)

Moderate/
Emerging
evidence

Automatic initiation
of smoking
cessation program

Biochemical verification or electronic health records used to automatically
opt in pregnant smokers to smoking cessation program (n=3) (Bailey
2017; Buchanan, 2017; Campbell, 2017)

Emerging
evidence

Feedback

Indoor air quality measurement feedback + multicomponent standard
smoking cessation package for pregnant women (n=1) (Morgan, 2016)

Emerging
evidence

Exercise

Exercise + multicomponent standard smoking cessation package for
pregnant women (n=3) (Jin, 2018; Ussher, 2015a; Ussher, 2015b)

Evidence
against

Health education

Standard motivational text messages added to support standard
multicomponent smoking cessation program for pregnant women (n=1)
(Forinash, 2018)

Moderate
evidence

Health education +
Incentives

Standard smoking cessation text messages specific to pregnant women
+ monetary incentives/gift vouchers to complete follow up at 1, 3 and 6
months (n=2) (Abroms 2017a; Abroms 2017b)

Moderate/
Emerging
evidence

Health education +
Social support

Standard smoking cessation text messages with limited interaction for
support to pregnant women + social support for quitting via a “quitpal”
(n=1) (Abroms 2015)

Emerging
evidence

Counseling

Telephone, internet platform or text application to deliver individual
counseling support for smoking cessation (n=4) (Coleman-Cowger, 2018;
Cummins, 2016; Sloan 2017; Stiegler, 2016)

Emerging
evidence

Counseling +
Incentives +
Feedback

Web-based, incentive-based contingency management program + phonedelivered cessation counseling + feedback based on breath CO results
(n=1) (Harris, 2015)

Emerging
evidence

Journaling

Online journaling platform to support smoking cessation for pregnant
women (n=1) (Minian, 2016)

Emerging
evidence

Electronic

90
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The strategies are arranged by setting and the strength of the evidence ratings from most to least favorable.
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SETTING

INTERVENTION
TYPE

STRATEGY

EVIDENCE
RATING

Communitybased

Multicomponent
psychosocial

Home visitors use smoking cessation strategies (education, motivational
interviewing, referral to smoking cessation resources) during home visiting
program visits (n=1) (Griffis, 2016)

Moderate
evidence

Counseling

Trained midwives to provide smoking cessation counseling with standard
smoking cessation package to pregnant women and household members
in home-based care (n=1) (Eddy, 2015)

Emerging
evidence

Social support

Using voluntary community members as community support workers to
deliver in-person, culturally appropriate multicomponent smoking cessation
package to pregnant women (n=1) (Glover, 2016)

Emerging
evidence

Policy

National, state or local anti-smoking campaigns or regulations to increase
smoke-free environments (n=5) (Bartholomew 2016; Brown, 2016;
England, 2017; Hankins, 2016; Havard, 2018)

Mixed
evidence

Populationbased

Key Findings

Overall, 6 key findings emerged from the analysis:
1. In terms of setting, of the 42 studies:
a. 24 studies (57%) were clinic-based interventions (e.g., obstetrical/prenatal/primary care
clinics, community health centers, hospital delivery units),
b. 3 studies (7%) were community-based interventions (e.g., home/residential health care,
community-based home visiting organizations),
c. 10 (24%) of the studies were conducted electronically (e.g., phone applications,
telephone, online), and
d. 5 (12%) were policy interventions to increase smoke-free environments.
2. Psychosocial interventions tested are predominately focused on enhancing standard
multicomponent smoking cessation programs for pregnant women.
a. The standard package generally consisted of the 5 A’s of smoking cessation (Ask, Advise,
Assess, Assist, and Arrange) or a variation of this approach under the guidance of trained
practitioners to help women quit smoking or maintain smoking cessation during and
after pregnancy.
b. This clinic-based (or office-based) intervention that systematically identifies pregnant
women who smoke and offers treatment or referral has been proven to increase quit rates.
c. Studies primarily used clinical settings to build in additional intervention components to
support smoking cessation for pregnant women.
3. Psychosocial interventions that encourage behavior change and support smoking
cessation consist of counseling, incentives, health education, exercise, feedback, and
social support. Psychosocial interventions were delivered in clinic-based, electronic, and
community-based settings.
a. Counseling and incentives were the most frequently used and effective standalone
interventions. There is moderate evidence for both of these intervention types.
Chamberlain et al. (2017) found that counseling, incentives, and feedback appeared
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to be effective in reducing the number of women who smoke late in pregnancy;
the provision of health education and risk advice alone is not sufficient.
b. Different combinations of intervention components are used to enhance the effectiveness
of smoking cessation for pregnant women. Intervention components were most often
combined when programs were delivered electronically. There is primarily emerging
evidence for the different configurations of intervention components (e.g., counseling
+ health education; counseling + feedback + incentives; health education + incentives;
health education + social support). Given the limited number of studies on these
combinations of components, further research is needed to determine effectiveness.
c. Embedding multicomponent psychosocial programs into community-based programs,
such as home visiting, or social support programs, such as WIC, have moderate evidence
of effectiveness to increase smoking cessation in the pregnant women they serve.
4. Researchers are attempting to use novel ways of delivering psychosocial interventions to
increase the reach and effectiveness of smoking cessation programs in pregnancy, such as
technology or culturally acceptable practices.
a. Both general and individualized mobile phone applications have been attempted with
some positive trends.
b. Individualized phone counseling is used to support behavior change and smoking cessation.
c. Internet-based/website education, incentives, and feedback and support are being
increasingly utilized for smoking cessation during pregnancy.
d. Community health workers or a culturally acceptable equivalent is being used to reach
indigenous or isolated communities of pregnant women with high smoking rates.
5. Pharmacological interventions for smoking in pregnancy can include NRT, varenicline,
bupropion, and ENDS. However, their efficacy and safety in pregnancy remains unknown.
a. Pharmacotherapies were oftentimes included as part of tailored interventions where
pregnant women were offered higher levels of psychosocial support, referrals, and a
menu of cessation aids.
b. There was 1 pharmacotherapy study included in this review on the use of NRT that was
rated as moderate evidence. Results from Coleman et al. (2015) indicate that NRT used
for smoking cessation increased rates measured in late pregnancy by approximately 40%.
However, there is evidence suggesting that when potentially-biased, non-placebo trials
are excluded from the analyses, NRT is no more effective than placebo.
6. Population-based interventions consist of non-clinical, public policy-related efforts, such as
smoke-free legislation or smoking bans, tobacco taxation, product regulation, advertising/
marketing restrictions, and media campaigns. For the 5 studies in this evidence review
focused on population-based messaging, campaigns, smoke-free policies, and access to
health coverage, there was mixed evidence of effectiveness in specifically supporting
pregnant women to become smoke-free.
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DISCUSSION AND IMPLICATIONS
This section discusses data trends, examples of effective interventions, and a summary of study
insights. This section also highlights important considerations in working with pregnant women
and designing effective interventions to encourage and support quit efforts during pregnancy.
The purpose of this review was to provide information about evidence-based and evidenceinformed interventions to decrease the percent of women who smoke during pregnancy. The
MCH Evidence Center identified interventions focused on smoking cessation for pregnant
women to diminish the adverse health risks for mothers and fetuses.

Data Trends

With overwhelming evidence that smoking cessation by pregnant women benefits their health
and that of their fetuses and newborns (USDHHS, 2020), there has been a steady decline in the
number of women who smoke during pregnancy. Though it is estimated that 7.2% of women
smoked cigarettes during pregnancy in 2016,91 the strong social norms discouraging smoking
among pregnant women may lead some women to withhold disclosure of their true smoking
status. Screening that considers the stigma associated with smoking in pregnancy and provides
supportive guidance and easily accessible resources is crucial. The 5 A’s method for brief
interventions has substantial research support for its utility to help tobacco users, including
pregnant women, quit smoking and maintain smoking cessation (ACOG, 2011). Accumulating
evidence from systematic reviews and a review of the most recent literature reveals that
psychosocial interventions, such as counseling and incentives, particularly as enhancements to a
standard smoking cessation package, can be quite effective to help pregnant women quit smoking.
Short counseling sessions with pregnancy-specific health educational materials and referrals to
a quit line have been demonstrated to be an effective smoking cessation strategy. In addition,
evidence from recent studies conducted in the U.S., Australia, and the U.K. build on earlier
findings that support both the efficacy and cost-effectiveness of contingency-based financial
incentives as a smoking deterrent. Not only are such incentives effective in reducing the number
of pregnant women who smoke, but the cost—in terms of cotinine-validated quitters, qualityadjusted life years, and direct costs—is similar to standard care for smoking-cessation (Boyd
et al., 2015). With concerns around the safety and efficacy of pharmacotherapies for pregnant
women, the vast majority of interventions are psychosocial in nature. Other psychosocial
interventions with a growing evidence base include health education, social support, feedback,
and automatic initiation of a smoking cessation program. With multicomponent psychosocial
interventions showing value, further research is needed to determine the effectiveness of different
intervention configurations.
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There was evidence against exercise interventions that provided structured support for physical
activity. These interventions consisted of physical activity consultations, supervised treadmill
walking, and behavioral cessation support sessions, or moderate physical activity (unspecified)
and individualized cognitive behavioral counseling based on the 5 A’s. These interventions
may have been ineffective due to the short duration and/or insufficient dosage. It seems that
supplementing behavioral support with a physical activity is no more effective than behavioral
support alone in promoting smoking cessation during pregnancy. Lastly, although populationbased interventions such as smoking bans and media campaigns help promote a cultural norm
toward smoke-free environments, the evidence is mixed with regard to increasing quit rates
specifically for pregnant women. One study with moderate evidence reported that exposure to a
national anti-smoking campaign for a general audience was associated with smoking cessation
in pregnant women; further research may be warranted to determine the effects of mass media
campaigns and other policy interventions.

Highlights of Effective Intervention Studies

Below are studies that showed positive results and illustrate some of the intervention strategies
being tested to support smoking cessation during pregnancy. Each example of an effective
intervention (rated as scientifically rigorous or moderate evidence) describes the study design,
intervention component(s), and positive results.
#1: Example of an evidence-based smoking cessation in pregnancy intervention
using counseling

Naughton (2017) examined the effectiveness of a 12-week advice and pregnancy smoking
cessation support program delivered by short message service (SMS) text message.
Tailoring characteristics for MiQuit included gestation, motivation to quit, the hardest
situation to avoid smoking, cessation self-efficacy, cigarette dependence, and partner’s
smoking status. “Push” support (automated support sent to participants’ phones) was
delivered according to a delivery schedule (0, 1, or 2 daily texts). Push message frequency
was highest in the first 4 weeks. Push support included motivational messages, advice about
quit attempt preparation, managing cravings and withdrawal, dealing with trigger situations
and preventing lapses, and information about fetal development and the effects of smoking.
Results: Using the validated, continuous abstinence outcome, 5.4% (11 of 203) of MiQuit
participants were abstinent versus 2.0% (4 of 204) of usual care participants. There is
evidence that an individualized, automated, and interactive text-messaging program may
increase cessation rates in pregnant smokers when provided alongside routine smoking
cessation care.

#2: Example of an evidence-based smoking cessation in pregnancy intervention
using an incentive

Tappin (2015) assessed the efficacy of a financial incentive added to routine specialist
pregnancy “stop smoking services” versus routine care to help pregnant smokers quit. The
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control group received routine care, which was the offer of a face-to-face appointment to
discuss smoking and cessation and, for those who attended and set a quit date, the offer
of free NRT for 10 weeks provided by pharmacy services, and 4 weekly support phone
calls. The intervention group received routine care plus the offer of shopping vouchers (a
financial incentive for attending a face-to-face appointment and setting a quit date; another
incentive if at 4 weeks’ post-quit date with exhaled CO confirmed quitting required; a
further incentive for continued validated abstinence of exhaled CO after 12 weeks; and a
final voucher for validated abstinence of exhaled CO at 34-38 weeks’ gestation).
Results: Significantly more smokers in the incentives group than control group stopped
smoking: 69 (22.5%) versus 26 (8.6%). The relative risk of not smoking at the end of
pregnancy was 2.63 (95% confidence interval 1.73 to 4.01) P<0.001. This trial provides
substantial evidence for the efficacy of incentives for smoking cessation in pregnancy.
#3: Example of an evidence-based multicomponent psychosocial intervention to
support smoking cessation in pregnancy

Griffis (2016) explored the effect of home visiting on perinatal smoking. Home visitors
in the Nurse Family Partnership, Parents as Teachers, Healthy Families America, and
Early Head Start home visiting program supported attempts by pregnant women to reduce
and quit smoking using the 5 A’s prenatal smoking cessation approach and the Smoking
Cessation and Reduction in Pregnancy Treatment Method (SCRIPT) that use various
smoking cessation intervention strategies, including client education of smoking harms and
cessation strategies, motivational interviewing, and referral to outside programs that offer
smoking cessation counseling.
Results: A program effect was seen for smoking cessation among light (less than 10
cigarettes during the first trimester) and heavy (20 or more cigarettes during the first
trimester) baseline smoking clients. Clients who were light baseline smokers had a 45%
probability of smoking cessation compared to 38% for comparison women. Heavier
baseline smoking clients also had a higher probability of smoking cessation—16%
compared to 12%. As home visiting programs continue to expand, it will be important to
identify effective ways to support tobacco-related harm reduction with pregnant women
and vulnerable families.

#4: Example of an evidence-based health care provider training to support
smoking cessation in pregnancy

Bell (2018) tested the effectiveness of a complex intervention to improve referral and
treatment of pregnant smokers in routine practice. A package of measures was implemented
in hospitals and smoking cessation services, aimed at increasing the proportion of pregnant
smokers quitting during pregnancy, comprised of skills training for healthcare and smoking
cessation staff; universal CO monitoring with routine opt-out referral for smoking cessation
support; the provision of CO monitors and supporting materials; and an explicit referral
pathway and follow-up protocol.
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Results: Referrals to smoking cessation increased by 2.5 times and the proportion of
women quitting by delivery by nearly twofold. Quitting smoking during pregnancy was
associated with a clinically important increase in birth weight. The referral rate increased
progressively in the first 3 months after the intervention was introduced. The intervention
was associated with a significant increase in referrals. Additional training sessions were
associated with an increase in referrals in the month of, as was availability of a system for
enhanced initial contact with smokers. Introduction of the intervention was associated with
a significant increase in quitting by delivery. The odds of quitting were higher for deliveries
with a recorded referral to smoking cessation services, and if there was a record of a quit
date. The odds of quitting were significantly higher following additional training.

Implications for Practice

The research being conducted to decrease the number of women who smoke during pregnancy
provides valuable insights that can inform current Title V program initiatives and partnerships
to improve the health and well-being of mothers and children. The major takeaways below
can inform program design and implementation efforts to provide greater support for smoking
cessation in pregnancy.
1. Considerations for vulnerable populations

Socioeconomic and demographic factors. Unemployed women with little education are more
likely to smoke during pregnancy compared to their employed, higher income, more educated
counterparts. Research findings indicate that chronic stressors, symptoms of depression, and the
quality of intimate relationships play an important role on the pathway to smoking cessation
(Yang et al., 2017). Other factors associated with smoking during pregnancy include social
support, neighborhood risk, access to prenatal care, alcohol or illicit drug abuse, SHS exposure,
and abuse/trauma (Yang & Hall, 2019). Women who experience intimate partner abuse before
or during pregnancy are more likely to smoke (Alhusen et al., 2018), and high rates of maternal
smoking in the neighborhood can increase individual smoking risk (Chesnokova et al., 2015). At
the same time, positive neighborhood influences, including culturally-sensitive interventions that
target specific residential enclaves, can result in positive outcomes (Noah et al., 2015).
The evidence also shows a strong correlation between romantic partner influences during the
prenatal and postpartum periods—particularly the influence of young male fathers/fathers-to-be
on their pregnant partners (Desrosiers et al., 2016). Couples-based interventions that target young
male partners who use tobacco, alcohol, or other drugs, particularly cigarettes and/or marijuana,
may be effective in reducing maternal smoking if they target substance use among male partners
during the prenatal period (Desrosiers et al., 2016). The prenatal period may represent a critical
window during which reducing substance use among fathers has a strong impact on preventing
initiation or relapse among mothers in postnatal periods. However, some partner and/or peersupport behaviors may be unhelpful, and may potentially expose vulnerable women to increased
risk (Chamberlain et al., 2017).
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Pregnant women from socioeconomically-disadvantaged backgrounds are likely to benefit from
targeted cessation interventions delivered by trained health care providers (Siddiqui et al., 2017).
One such program, the Tennessee Intervention for Pregnant Smokers (TIPS program), combined
the 5 A’s model with educational materials and motivational interviewing by trained health
educators. Targeting a rural, Southern population with high rates of smoking, the intervention
resulted in a 28.1% quit rate among study participants, compared with a 9.8% quit rate in the
control group that received standard care only (Bailey, 2015).
Another promising intervention, Smoke-Free Moms, combined the 5 A’s delivered by clinic
staff in a prenatal care setting with a financial incentive for low-income, rural women who are
pregnant. Although the quit rates were the same among the study participants and the control
group (all of whom received the 5 A’s), those who were also given a gift card upon confirmed
negative urinary cotinine during visits were more likely to remain smoke-free postpartum
(Olson et al., 2019). The 5 A’s model also proved effective with pregnant clients of the Special
Supplemental Nutrition Program for WIC clinics in Ohio. The intervention included WIC staff
training in 38 separate clinics on how to deliver the 5 A’s. The researchers found that the odds of
self-reported smoking cessation among pregnant women attending Ohio WIC clinics were higher
after the clinic staff (most of whom were not physicians) had received 5 A’s training (Olaiya et
al., 2015).
Mental health variables (depression, mood disorders, and addictive behaviors).
Psychosocial variables, such as chronic stressors, depressive symptoms, and quality of intimate
relations, are linked to prenatal smoking—particularly in lower socioeconomic groups of
pregnant women (Yang et al., 2017). Cigarette smoking is highly associated with depression and
other mood disorders in the general population and is also an important risk factor for postpartum
depression (Lopez et al., 2015). Numerous studies have examined these variables in search of
interventions that will effectively address the factors that contribute to smoking likelihood in
pregnant women. Given the high co-morbidity with psychological symptoms and the potential to
improve psychological well-being, interventions that include psychological support for women
with symptoms should be considered (Chamberlain et al., 2017).
Depression-prone pregnant women and newly postpartum women have responded well
to incentive-based smoking cessation interventions, where participants not only achieved
abstinence, but also reported a reduction in the severity of their depression. Women who
earned vouchers exchangeable for retail items—contingent on abstaining from smoking—were
more likely to abstain from smoking than a control group of pregnant women who received
non-contingent rewards. In addition, the intervention decreased postpartum Beck Depression
Inventory ratings, compared with the control treatment (Lopez et al., 2015; Zvorsky et al., 2015).
Incentive-based treatment (contingency management) has also proven to be effective in pregnant
women who not only smoke tobacco but also use licit or illicit substances, such as alcohol,
marijuana, or opioids. However, despite the high prevalence and adverse consequences of
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smoking in pregnant women in medication-assisted treatment for an opioid use disorder, few
studies have evaluated smoking cessation interventions targeting this population. Among those,
only incentive-based interventions resulted in significant increases in smoking abstinence and
reduction among pregnant women (Akerman et al., 2015). Based on the principle of conditioning
that rewards biochemically-validated behavior, incentive-based interventions have consistently
shown to decrease the use of alcohol and increase rates of smoking cessation. Pregnant women
are a vulnerable population with much to gain from effective interventions for substance use
disorders, and for whom incentive-based interventions appear to be especially well-suited (Hand
et al., 2017).
Indigenous populations. Although tobacco smoking during pregnancy has continued to
decline in high-income countries, the rate of smoking among indigenous women remains high.
According to the most recent data from the CDC, 7.2% of women who give birth in the U.S.
smoked during pregnancy (Drake et al., 2018),92 and yet the rate is much higher among pregnant
Native Americans and Alaska Natives (approximately 26%) (Gould et al., 2017). Contributing
factors include social norms within indigenous communities, few nonsmoking role models,
insufficient knowledge of smoking harm, late presentation to care, and poor access to culturallyappropriate tobacco cessation support (Gould et al., 2017).
To date, few trials on smoking cessation interventions for indigenous women have been
completed, and those involving biomarker feedback (Patten et al., 2019) or intense counseling
combined with NRT were inconclusive (Patten et al., 2019). However, there is a growing body
of evidence indicating that contingency-based incentives that reward biochemically-confirmed
smoking cessation—combined with standard care that includes counseling—can be very
effective, whether in the form of gift cards, vouchers for baby products, cash incentives, or
redeemable “self-deposits” or self-incentives (Notley et al., 2019).
Culturally-sensitive feasibility studies that included smoking cessation incentives for indigenous
women in New Zealand and Australia are encouraging (Glover et al., 2015; Passey et al.,
2018), particularly when combined with a comprehensive approach that takes place at the
state or national level (Chamberlain et al., 2017). However, a feasibility study that combined
cessation counseling with a social-cognitive feedback intervention for reducing smoking among
Alaska Native pregnant women did not result in increased cessation rates (compared to usual
care) (Patten et al., 2019). Therefore, more research into smoking-cessation interventions that
specifically target indigenous American women would be useful.
2. Training for women’s health care providers

Although research indicates that smoking cessation interventions are most effective when
delivered by trained health care staff, many health practitioners do not receive training in how
to deliver the 5 A’s or other evidence-based smoking cessation interventions. In a recent survey
of 275 Obstetrics-Gynecology Residency Directors in the U.S., 60% of respondents said that
92
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they did not have a formal, structured curriculum on smoking cessation/tobacco products (Nims
et al., 2019). And, in an early survey of obstetrician-gynecologists, 4 out of 5 respondents were
unaware of the Affordable Care Act provision that required states to provide tobacco cessation
coverage for pregnant women (Tong et al., 2015).
Midwives are also in a position to offer counseling and support to pregnant patients who
smoke. In a national survey of smoking cessation education within the U.K. Midwifery School
curricula, all of the 29 schools that responded (55% of those surveyed) reported teaching the
harmful effects of tobacco use (Forman et al., 2017). However, despite the strong support for
training in smoking cessation counseling within the International Confederation of Midwives
(Fullerton et al., 2018), the October 2019 update of Competencies for Midwifery Practice do not
specifically mention smoking cessation interventions.93 However, in the Netherlands, the Dutch
Health Care Inspectorate (a government body that supervises health care providers in efforts to
ensure quality) recently assessed and promoted a guideline on smoking cessation counseling in
midwifery practice. A follow-up study then investigated factors that might optimize adherence to
the guideline (Oude Wesselink et al., 2017).
In Australia, similar efforts are underway to improve implementation of national smoking
cessation guidelines. In a study focusing on barriers to guideline implementation, the 27
obstetricians, midwives, and maternity service managers who participated concluded that key
obstacles include lack of knowledge, skills and training; perceived time restrictions; avoidance
of difficult conversations; perceiving smoking as a social activity; and systems which did not
support implementation or monitoring (Longman et al., 2018). Other studies also concluded that
there are opportunities to improve clinical support for pregnant smokers at the organizational,
inter-service, and healthcare professional levels (Naughton et al., 2018). Deficits in knowledge
and confidence, perceived lack of time, and concerns about damaging client relationships were
among the barriers cited (Naughton et al., 2018).
In a synthesis of qualitative research on health professionals’ perceptions of the barriers and
facilitators to providing smoking cessation advice to pregnant and postpartum women, the need
for professional education stood out, including both pre-qualification and continuing professional
development that will enable individuals to provide smoking cessation support to pregnant
women. Key to the success is recognizing the importance of the provider/patient relationship and
the barriers associated with helping women in disadvantaged circumstances give up smoking.
The authors conclude that improving the quality and accessibility of evidence on effective
healthcare interventions, including evidence on “what works” to support smoking cessation in
disadvantaged groups, should therefore be a priority (Flemming et al., 2016).
“What works” is likely to be a multi-faceted approach that considers the role that health care
providers at all levels might play in reducing the number of pregnant women who smoke. Dental
teams, nursing practitioners, prenatal-care administrators, and WIC program staff can make a
93
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difference in efforts to reduce the numbers of pregnant and postpartum women who smoke. With
studies suggesting that women resume smoking after pregnancy, it is important for practitioners
to repeatedly reinforce the benefits of staying quit for the mother, rather than solely focusing on
the benefits for the infants (Chamberlain et al., 2017).
3. Importance of smoking cessation timing

The “timing “of smoking cessation during pregnancy is important to the developing fetus, with
possible smoking-influenced epigenetic processes taking place as early as the embryonic stage of
development and lasting through the second month of pregnancy. There is also evidence that the
increased risk of smoking-influenced low birth weight dissipates when expectant mothers quit
smoking by the fifth month (Alshaarawy & Anthony, 2015). Low birth weight puts newborns at
an increased risk for negative health outcomes—many lasting throughout the life course.
Data collected from the National Surveys on Drug Use and Health Restricted-Data Analysis
System (R-DAS) (2002-2009) indicates that of the approximately 27% of women who reported
smoking during the first month of pregnancy, only about 17% continued to smoke by the third
month. At month five, approximately 15% of survey respondents reported smoking, and that
number dropped to about 11% by the ninth month. These numbers reflect the fact that many
smokers quit after learning they are pregnant—the pregnancy itself having an ameliorative
effect—and they suggest a missed opportunity for earlier pregnancy diagnosis, which could
increase smoking cessation rates. In addition, the risk of low birth weight can be reduced, if not
eliminated, when pregnant women are able to quit smoking by their fifth month of pregnancy.
Cessation during any stage of pregnancy, however, is likely to improve health outcomes for both
mother and child.
4. Use of cotinine and carbon monoxide testing

Numerous studies have focused on point-of-care testing for cotinine (an indicator of nicotine
presence), which can be found in urine, blood, saliva, and hair samples. CO breath testing can
also be used to confirm tobacco smoking. While some studies have focused on the reliability/
data validity of self-reported smoking status (comparing those to a CO analyzer or cotinine lab
results), others have looked at the effect, whether positive or negative, that the testing itself has
had on pregnant women. Emerging evidence indicates that women who admit to smoking and
“opt in” to such testing may be more receptive to subsequent smoking recommendations and
referrals, and health care providers may find it easier to discuss smoking cessation measures
with women who consent to disclose their smoking status (Mentor et al., 2016; Westcott &
Navidad, 2018). However, policies that call for the routine testing of all pregnant women could
unintentionally do more harm than good, since it can send the message that pregnant women
cannot be trusted and may not make decisions in the best interests of themselves and their
unborn offspring. If the goal is to improve maternal and child health outcomes, the evidence
leans towards encouraging, supporting, and empowering pregnant women to “opt in” to effective
interventions (Bowden, 2019).

56

NPM 14.1: SMOKING IN PREGNANCY EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

DISCUSSION AND IMPLICATIONS

5. Use of digital interventions

Smoking cessation interventions that use digital forms of communication, whether it be social
media, text messaging, web interfacing, or smart phone applications, have the potential to reach
large numbers of women of reproductive age. Data collected by the PEW Research Center shows
a dramatic increase in cell phone ownership in recent years (currently 96% of all Americans),
and smartphone ownership is up from 35% in 2011 to 81% in 2019.94 The majority of pregnant
women (approximately 70%) routinely use a smartphone for personal reasons, according to the
Population Assessment of Tobacco and Health (PATH) study, a collaboration between the U.S.
FDA, NIH, and the National Institute on Drug Abuse (NIDA).
Although results from RCTs vary, a systematic review and meta-analysis of digital interventions
conducted in 2018 indicates that text messaging and computer-based technology are most likely
to reduce the numbers of pregnant women who smoke (Griffiths et al., 2018). However, the
effectiveness of the intervention not only varies according to participants’ demographic and
socioeconomic factors, but also on the messaging itself. Digital interventions using embedded
behavior change techniques that focus on setting goals, solving problems, and planning nextsteps may be more successful. Also, a higher number of behavior change techniques embedded
in the digital intervention may improve the outcome (Griffiths et al., 2018).
While digital technology offers the potential to influence vast numbers of pregnant women who
smoke, it is ultimately just a highway—an alternative delivery method—rather than a separate
intervention type. And despite the prevalence of cell phone owners in the U.S., a digital divide
persists between rich and poor, rural and urban/suburban. Roughly three in ten adults with annual
household incomes below $30,000 do not own smartphones, and more than four in ten do not
have a broadband internet service (44%) or a traditional computer (46%).95 Rural Americans are
also less likely than urban or suburban adults to have home broadband, own a smartphone, or
own multiple devices or services that enable them to go online. About three in ten adults who live
in rural communities (31%) report that they own a desktop or laptop computer, a smartphone,
a home broadband connection, and a tablet computer. By contrast, 43% of suburban adults
own all four of these technologies.96 These statistics are important moving forward given that
technology-based interventions are becoming increasingly prevalent. While they can be effective
among those who have access to the technology, they will inevitably bypass a large number of
less-advantaged pregnant smokers who reside on the opposite side of the digital divide.
6. Use of alternative and complementary interventions

Growing evidence suggests that alternative and complementary interventions, such as massage
therapy, meditation, journaling, and yoga instruction, might help reduce the number of pregnant
smokers, particularly among women who have easier access to these alternate interventions.
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.pewresearch.org/fact-tank/2019/05/07/digital-divide-persists-even-as-lower-income-americans-make-gains-in-techadoption/
96
https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-nonrural-america-persists/
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According to the National Survey on Drug Use and Health and the National Health Interview
Survey, anywhere from 6.9% to 29.1% of pregnant smokers are already using complementary
and alternative medicine, particularly white women with a higher socioeconomic status (Loree
et al., 2017). These findings suggest that a significant number of pregnant women who smoke
are open to trying a variety of approaches to promote health. While further research is needed to
guide safety and treatment recommendations, and to validate the effectiveness of alternative and
complementary interventions for pregnant women, emerging evidence suggests that interventions
such as massage therapy and journaling have the potential to help reduce stress and tobacco use
among pregnant women (Minian, 2016; O’Hair et al., 2018).
7. Perception of Electronic Nicotine Delivery Systems as a safer alternative

The use of e-cigarettes, vaping, and other forms of ENDS have increased significantly in recent
years, but there is little data regarding the health effects of these agents on pregnant women.97
According to ACOG, there is the perception that these products represent a safer alternative to
tobacco smoking, since combustion products are not present; however, nicotine in any form can
pose considerable health risks to the developing fetus. ENDS are being used by both pregnant
and non-pregnant smokers in the belief that it will help them quit or cut back on smoking. The
evidence though does not support this widespread belief. A review of the literature on the use
of electronic cigarettes in pregnancy (Whittington et al., 2018) indicates that anywhere from
0.06% to 15% of pregnant women use e-cigarettes, and the marketing of e-cigarette use as a
“safer alternative” to tobacco smoking has contributed to a steady increase in these numbers.
Many smokers mistakenly assume that e-cigarettes do not contain nicotine, although the nicotine
consumed using e-cigarettes is similar to cigarettes, and the marketing of e-cigarettes as a
“safer alternative” to tobacco smoking has contributed to a steady increase in e-cigarette use
(Whittington et al., 2018).

Policy and Population-level Interventions

Tobacco policies and population-level interventions have the potential to help reduce the number
of pregnant women who smoke. However, the effectiveness of federal and state-wide policies and
programs remains unclear, due in large part to the difficulty in determining causal relationships.
Accumulating evidence indicates that tobacco control policies have a substantial impact on
maternal and child-health outcomes (Levy et al., 2016), although few studies have specifically
assessed the impact that government policies and interventions have on pregnant women.
Since pregnant women are often excluded from research studies due to safety and health-risk
factors, much of the “evidence” is based on survey results, vital records, or simulations, where
pregnant women are asked how they think they would respond to a specific intervention. For
example, one low-risk study used a Cigarette Purchase Task to simulate changes in demand for
hypothetical cigarettes as a function of varying cigarette prices (Hankins & Tarasenko, 2016;
Higgin et al., 2017). Another policy-related study, based on two different data sets, concluded
that stronger health warning labels that elicit stronger reactions (e.g., pictures) and increase
97
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knowledge of fetal harm is one action that could help reduce tobacco use among pregnant
women (Mead et al., 2019). Innovative research approaches such as these appear promising in
the ongoing effort to implement effective interventions that help reduce the number of pregnant
women who smoke.

The Importance of Partnership and the Role of Title V

Partnership is essential to effective implementation of smoking cessation interventions for
pregnant women. Leaders in the field recognized the need to sustain the tremendous progress
towards smoke-free pregnancies by creating a coordinated plan of action to close the remaining
gaps in treatment and prevention of maternal smoking (Orleans et al., 2004). In 2002, the need
for action led to the creation of the National Partnership to Help Pregnant Smokers Quit, a
collaboration of more than 50 organizations and agencies, public and private, that joined forces
to help pregnant smokers quit by providing effective clinical and community-based interventions
to every smoker who is pregnant.98 This national partnership provided a model for how agencies
and organizations can coalesce around a common cause—the prevention of maternal smoking—
and promote a common agenda and set of strategies to more effectively help pregnant smokers
quit. Today, cross-system collaboration remains pivotal to further reduce prenatal smoking.
National experts, such as the CDC’s Office of Smoking and Health, ACOG, the U.S. Preventive
Services Task Force, and the Robert Wood Johnson Foundation, are leading efforts to further
reduce smoking during pregnancy. Title V programs are well positioned to coordinate and partner
with these and other public and private agencies and organizations, especially state and territorial
health agencies, state-funded quit lines, WIC, and state or local authorities responsible for the
implementation and enforcement of tobacco control laws (e.g., state departments of health,
county health departments, local health departments)99 to promote and provide widespread
support for smoking cessation during pregnancy.
Notably, in 2013, the Association of State and Territorial Health Officials, with funding from
the CDC, created an issue brief on smoking cessation strategies for women before, during, and
after pregnancy.100 This resource can readily inform the work of Title V programs to engage in
a coordinated health systems approach with partners to promote smoking cessation for pregnant
women and mothers. These recommendations include: 1) Provide training and technical
assistance to healthcare and public health providers on helping women quit using tobacco
before, during, and after pregnancy; 2) Extend pregnancy-specific and postpartum-specific quit
line services to women during and after pregnancy; 3) Promote awareness of cessation benefits
and effectiveness of treatment by implementing coordinated media campaigns that specifically
target women during childbearing years; 4) Develop customized programs for specific at-risk
populations of women who are smokers and of reproductive age; 5) Include WIC sites as points
for intervening with pregnant and postpartum women; 6) Design and promote barrier-free
cessation coverage benefits for pregnant women in public and private health plans; 7) Promote
http://tobacco-cessation.org/sf/pdfs/pub/11)%20National%20Partnership%20Action%20Plan.pdf
https://www.rand.org/content/dam/rand/pubs/monograph_reports/2006/MR841.pdf
100
https://www.astho.org/Prevention/Tobacco/Smoking-Cessation-Pregnancy/
98
99
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cessation service integration aimed at improving birth outcomes; and 8) Implement evidencebased tobacco control policies that augment tobacco cessation for women before, during, and
after pregnancy.101 Tobacco-free pregnancies require a multipronged approach supported at the
community, state, and federal levels by a network of committed partners, including
Title V programs.

FROM EVIDENCE TO ACTION
The MCH Evidence Center developed this report as part of a series of scholarly works focused
on each NPM to identify and describe evidence-based and informed strategies from peerreviewed and grey literature. Interventions identified by this process form the cornerstone by
which Title V agencies can construct programs and measures that will effect change with their
unique populations and advance their NPM topic areas. As such, this is a first step in a long
process for meeting National Outcome Measures (NOMs).
If you are looking to build or strengthen efforts to reduce smoking during pregnancy in your state
or jurisdiction, moving “from evidence to action” can seem daunting. The MCH Evidence Center
has developed the following framework, tips, and resources to help you through the process. We
have developed resources and provide technical assistance for you at every step of this process:
1. Evaluate the evidence to guide your work. Aligning programs and measures with the
evidence base helps to ensure programs meet the needs of infants, children, youth, and their
families and have the most potential to effect change. We invite you to read through this report
to understand the way each intervention identified root causes that were preventing change,
produced a new, desired behavior change, and engaged partners and resources that yielded
measurable effects.
You can also access additional evidence resources through our NPM 14: Smoking Toolkit
(https://www.mchevidence.org/tools/npm/14-smoking.php) including:
• A summary of the evidence identified by this report.
• Promising practices as identified by the Association of Maternal and Child Health Programs
(AMCHP) Innovation Station.102
• Current ESMs used by other states and jurisdictions to use as examples.
• Examples of ESMs that include links back to the evidence and show ways to measure effect.
In developing programs based on the available evidence, a critical factor is to ensure that
identified interventions are applicable and adaptable to your population needs. The MCH
Evidence Center utilizes Harvard University’s Science-Based Intervention Framework to ensure
101
102
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effectiveness by asking the following questions: What about the intervention works? How does
it work? In what contexts does it work? And finally, for whom does it work and for whom does it
not work?103 Details about this approach are included in the NPM Toolkit.
As you use resources from the Toolkit, we encourage you to share your thoughts and feedback.
This will enable the MCH Evidence Center to track use of the resources in a consistent manner
to learn how to better design implementation strategies, monitor uptake and use of interventions,
and provide platforms for future research driven by the field.
2. Use a structured approach to integrate evidence into your work to measure process and
outcomes. There are many effective approaches for identifying needs and developing programs
to address those needs. The MCH Evidence Center uses Results-Based Accountability (RBA)
as a suggested method to align program performance (performance-based accountability; e.g.,
measurement of ESMs) with population goals (population-based accountability; e.g. NPMs and
NOMs) and improve measurement of activities.
RBA helps you decide which outcome you would like to address. Begin the process of selecting
an intervention by deciding which outcome you would like to address and how you will
measure your success in changing that outcome. Choosing the most fitting intervention for your
community, setting, population, and context benefits from careful attention to the expected/
intended outcomes of the strategy.
• RBA helps to ensure that ESMs align with and advance achievement of NPMs (and eventually
NOMs) through a series of 7 performance accountability questions that address:
–– Desired impact change on a targeted group.
–– Mechanisms to deliver services effectively.
–– Ways to engage appropriate partners.
–– How to identify what specifically works to produce measurable outcomes.
• RBA works to strengthen measurement of ESMs through a 4-quadrant system to increase
measurement of ESMs by addressing:
–– Quantity of the effort (what did we do?—most basic measure).
–– Quality of the effort (how well did we do it?).
–– Quantity of the effect (is anyone better off?).
–– Quality of the effect (how are they better off?—most advanced measure).

103

Center on the Developing Child, Harvard University https://developingchild.harvard.edu/
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3. Incorporate MCH principles and needs to focus your work. We are mindful of the needs
of MCH programs and the need to strategically use and document Title V resources to advance
NPMs. This is done by:
• Linking your work back to MCH priorities so that interventions developed are meaningful,
measurable, and achievable.
• Ensuring that ESMs always measure the work that is directly related to the appropriate NPM,
address inequities to advance health equity, and are effective with multiple population groups.
• Leveraging the resources of and coordinating with HRSA MCHB-funded centers.
To accomplish these goals, the MCH Evidence Center suggests using Harvard University’s
Frontiers of Innovation approach to ask the following questions about evidence-based and
evidence-informed interventions as you incorporate them into your work:
• What about it works? If we understand the key ingredients, we can replicate them.
• How does it work? Being specific about the underlying mechanisms can help us increase
the impact.
• For whom does it work, and for whom does it not work? When we know who is and is not
responding, we can make targeted adaptations to improve outcomes.
• In what contexts does it work? By evaluating the context in which a program is implemented,
we can adapt it for other settings.
With all the time, effort, and resources that go into incorporating evidence-based and evidenceinformed interventions into your programming, it is critical to share your successes with Title
V state and national programs, legislators, and others who can help support policy change and
provide funding for initiatives to reduce smoking during pregnancy. To aid in this task, we
encourage you to gather and report information on your use of these interventions to Title V
program leaders to shine the spotlight on progress being made at the practice level to reduce
harm associated with smoking in pregnancy. These data points could be used to leverage
additional funding and/or policy change in the future.
As you work through the process of moving from evidence to action, please reach out to our staff
with questions and for technical assistance. We are available to assist you when you need help.
Email us at mchevidence@ncemch.org.
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TABLE 1: DETAILED SEARCH STRATEGIES
DATABASE

SEARCH STRATEGIES

PubMed

#1
#2
#3
#4
#5
#6
#7
#8

Cochrane

#1
#2
#3
#4
#5
#6
#7
#8
#9

“Pregnancy”[Mesh:NoExp] OR “Pregnancy Trimesters”[Mesh] OR “Pregnant Women”[Mesh] OR “Prenatal
Care”[Mesh] OR “Prenatal Education”[Mesh] OR “Preconception Care”[Mesh]
pregnanc*[tiab] OR pregnant[tiab] OR antenatal[tiab] OR “ante natal”[tiab] OR “prenatal”[tiab] OR “pre
natal”[tiab] OR “preconception”[tiab] or “pre conception”[tiab]
#1 OR #2

“Tobacco Use Cessation”[Mesh] OR “Smoking Cessation”[Mesh] OR “Smoking/adverse effects”[Mesh] OR
“Smoking/drug therapy”[Mesh] OR “Smoking/epidemiology”[Mesh] OR “Smoking/prevention and control”[Mesh]
OR “Smoking/psychology”[Mesh] OR “Smoking/therapy”[Mesh] OR “Tobacco Use Cessation Products”[Mesh]
smok*[tiab] OR cigarette*[tiab] OR e-cig*[tiab] OR ecig*[tiab] OR electronic cig*[tiab] OR tobacco[tiab]) AND
(cessation*[tiab] OR quit*[tiab] OR stop*[tiab] OR abstain*[tiab]
#4 OR #5

“Animals”[Mesh] NOT “Humans”[Mesh]
(#3 AND #6) NOT #7

MeSH descriptor: [Pregnancy] explode all trees

MeSH descriptor: [Pregnancy Trimesters] explode all trees
MeSH descriptor: [Pregnant Women] explode all trees
MeSH descriptor: [Prenatal Care] explode all trees

MeSH descriptor: [Prenatal Education] explode all trees
MeSH descriptor: [Preconception Care}

pregnanc* or pregnant or antenatal or “ante natal” or prenatal or “pre natal” or “preconception” or “pre conception”
{or #1-#7}

MeSH descriptor: [Tobacco Use Cessation] explode all trees

#10 MeSH descriptor: [Tobacco Use Cessation Products] explode all trees
#11 MeSH descriptor: [Smoking Cessation] explode all trees
#12 MeSH descriptor: [Smoking] explode all trees

#13 (smok* or cigarette* or “e-cig*” or ecig* or “electronic cig*” or tobacco) and (cessation* or quit* or stop* or
abstain*)
#14 {or #9-#13}
#15 #8 and #14

CINAHL

S1
S2

S3
S4
S5

S6
S7

(MH “Pregnancy+”) OR (MH “Pregnancy Trimesters+”) OR (MH “Expectant Mothers”) OR (MH “Prenatal Care”)
OR (MH “Prepregnancy Care”) OR (MH Perinatal Care)
TI (pregnanc* OR pregnant OR antenatal OR “ante natal” OR “prenatal” OR “pre natal” OR “preconception” OR
“pre conception” OR “perinatal”) OR AB(pregnanc* OR pregnant OR antenatal OR “ante natal” OR “prenatal” OR
“pre natal” OR “preconception” or “pre conception” “ OR “perinatal) OR SU(pregnanc* OR pregnant OR antenatal
OR “ante natal” OR “prenatal” OR “pre natal” OR “preconception” or “pre conception” “ OR “perinatal)
S1 OR S2

(MH Smoking) OR (MH “Smoking Cessation”) OR (MH “Smoking Cessation Programs”) OR MH Tobacco) OR
(MH “Tobacco Use Cessation Products”)

TI ((smok* OR cigarette* OR “e-cig*” OR ecig* OR “electronic cig*” OR tobacco OR vape OR vaping OR
“secondhand smok*” OR “second-hand smok*” OR “second hand smok*”) AND (cessation* OR quit* OR stop*
OR abstain* OR reduc* OR prevent*)) OR AB((smok* OR cigarette* OR “e-cig*” OR ecig* OR “electronic cig*”
OR tobacco OR vape OR vaping OR “secondhand smok*” OR “second-hand smok*” OR “second hand smok*)
AND (cessation* OR quit* OR stop* OR abstain* OR reduc* OR prevent*)) OR SU((smok* OR cigarette* OR
“e-cig*” OR ecig* OR “electronic cig*” OR tobacco OR vape OR vaping OR “secondhand smok*” OR “secondhand smok*” OR “second hand smok*) AND (cessation* OR quit* OR stop* OR abstain* OR reduc* OR prevent*))
S4 OR S5

S3 AND S6
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TABLE 1: Continued
DATABASE

SEARCH STRATEGIES

PsycINFO

1

exp pregnancy

3

exp prenatal care

2
4
5
6
7
8
9

10
11

12
13
14
15
16
17
18
19

66

exp pregnancy outcomes
(pregnan$ or antenatal or “ante natal” or prenatal or “pre natal” or preconception or “pre conception” or perinatal or
“peri natal”).ti.
1 or 2 or 3 or 4

Smoking Cessation
tobacco smoking

(smok* or cigarette* or e-cig* or ecig* or tobacco or vape* or vaping or secondhand smok* or second-hand smok*).
ti.
(cessation* or quit* or stop* or abstain* or reduc* or interven* or prevent* or control*)
6 or 7 or 8
5 and 10
8 and 9

6 or 7 or 11 or 12
5 and 13

animals/ not humans/
14 not 15

limit 16 to yr=“2012 -Current”
limit 16 to yr=“2010 -Current”
limit 16 to yr=“2015 -Current”
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TABLE 2: EVIDENCE RATING CRITERIA
LEVEL OF EVIDENCE

EVIDENCE RATING

EVIDENCE CRITERIA: TYPE

EVIDENCE CRITERIA: STUDY RESULTS

Evidence-Based

Scientifically Rigorous

Peer-reviewed study results are drawn
only from:
• Randomized controlled trials, and/or
• Quasi-experimental studies with prepost measures and control groups

Preponderance of studies have statistically
significant favorable findings

Moderate Evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses

Preponderance of studies have statistically
significant favorable findings

Expert Opinion

Grey literature

Experts deem the intervention as favorable
based on scientific review

Emerging Evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

Studies with a close-to-evenly distributed
mix of statistically favorable and not
significant findings

Grey literature

Experts deem the intervention as favorable

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

Studies with a close-to-evenly distributed
mix of statistically favorable, unfavorable,
and/or not significant findings

Grey literature

Experts deem the intervention as having
mixed evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

Preponderance of studies do not have
statistically significant findings or have
statistically significant unfavorable findings

Grey literature

Experts deem the intervention as being
ineffective or unfavorable

Evidence-Informed

Mixed Evidence

Evidence-Based or
Evidence-Informed

Evidence Against

Only cohort studies with preponderance of
statistically significant favorable findings
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COUNTRY

USA

USA

USA

USA

USA

USA

England

France

STUDY

Abroms (2017a)

Abroms (2017b)

Abroms (2015)

Bailey, S.R. (2017)

Bailey, B. A. (2015)

Bartholomew (2016)
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Bell (2018)

Berlin (2014)

Maternity wards

National Health Service(NHS)
antenatal clinics

State and local policies; State Vital
Statistics record

Prenatal care clinics

Community health centers (CHC)

Electronic phone application

Electronic phone application

Obstetrics-gynecology clinics

SETTING

TABLE 3: STUDY CHARACTERISTICS

Pregnant smokers aged more than
18 years and between 12 and 20
weeks’ gestation, who smoked at
least five cigarettes a day and scored
at least 5 on a motivational scale of
quitting smoking (range 0-10)

Health records of singleton births
to mothers who smoked and did not
smoke

Health records of singleton births
for West Virginia residents between
1995-2010

Pregnant women smokers who
receive Medicaid and prenatal care

All smokers over 18 years of age
with at least one primary care visit
to one of the study CHCs in 2010,
2012, or 2014 as well as a subset of
pregnant women

Women over 18 years of age who
are currently pregnant, English
proficient, that are currently
smoking or smoked in the past 2
weeks

Women over 14 years of age who
are currently pregnant, English
proficient, that are currently
smoking or smoked in the past 2
weeks, who were signed up for
Text4Baby message

Women who are currently pregnant,
English proficient, with a mobile
phone and unlimited text messaging,
that are currently smoking or
smoked in the past 2 weeks

TARGET SAMPLE

SAMPLE SIZE

402 (203 to nicotine patches, 199 to
placebo patches)

37,726

293,715

1486

Review of health records for 16,802
participants in 2010, 17,631 in 2012
and 18,110 in 2014

20

497

99 participants (55 in
SmokefreeMOM intervention group
and 44 in control group)

STUDY SAMPLE

RCT- Randomized, double
blind, placebo controlled,
parallel group, multicenter
trial

Quasi experimental Crosssectional and Cost-benefit
analysis

Quasi experimental
cross-sectional -regression
analysis

RCT

Quasi experimental
cross-sectional (Nonrandomized evaluation of
a policy change)

Single group pre-post test
evaluation pilot

RCT

RCT

STUDY DESIGN

FIGURES AND TABLES

New Zealand

USA

USA

USA

New Zealand

Eddy (2015)

England (2017)

Fallin-Bennet (2019)

Forinash (2018)

Glover (2016)

USA

Chertok (2015)

USA

UK

Campbell (2017)

Cummins (2016)

USA

Buchanan (2017)

USA

USA

Brown (2016)

Coleman-Cowger
(2018)

COUNTRY

STUDY

TABLE 3: Continued

Home-based culturally tailored
community health smoking
cessation support

Maternal fetal care center

University obstetric and gynecology
clinics

State live birth databases

Home-based midwife services

Telephone

Obstetrics clinic

Prenatal care clinics

Antenatal clinics

Academic medical center

Participants in the National Survey
of Drug Use and Health (NSDUH)
2010-2013

SETTING

Pregnant Māori women smokers

English-speaking pregnant women
at least 18 years old receiving care
at the maternal fetal care center and
were willing to set a smoking *quit*
date prior to 35 weeks gestation.

Pregnant women over 18, smoked
and expressed interest in quitting

Pregnant women who gave birth in
Indiana, Kentucky and Ohio

Pregnant women who smoked
receiving midwife care in New
Zealand

Pregnant smokers in the first 27
weeks of gestation who are firsttime callers to a state quitline

Low-income pregnant women
attending their first prenatal visit at a
single academic obstetrics clinic

Pregnant women who smoked and
were willing to quit or cut down
smoking receiving prenatal care

Data on Pregnant women who
smoke receiving National Health
Services (NHS) obstetric services

Smokers admitted to the perinatal
units

Non-pregnant and pregnant women
12 to 44 years old with and without
health insurance from large data set
after passage of ACA

TARGET SAMPLE

SAMPLE SIZE

67

49

50

60,747 study group, 209,053
population/control

6 midwives, 101 women

1173

130

35

2287 women who received care
before initiation of CO breath test
intervention, 2293 after

5649

97,788

STUDY SAMPLE

Prospective intervention
trial- evaluation

RCT- pilot

Quasi experimental cross
sectional -pilot

Quasi experimental cross
sectional

Cohort /Prospective
observational study

RCT

RCT pilot

Single group pre-post test
evaluation pilot

Quasi experimental cross
sectional

Quasi experimental cross
sectional evaluation

Quasi experimental cross
sectional

STUDY DESIGN

FIGURES AND TABLES

NPM 14.1: SMOKING IN PREGNANCY EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

69

70

COUNTRY

USA

USA

USA

Australia

China

USA

USA

USA

STUDY

Griffis (2016)

Hankins (2016)

Harris (2015)

Havard (2018)

Jin (2018)

Lee (2015)

Lopez (2015a)

Lopez (2015b)

TABLE 3: Continued
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University outpatient research clinic

Obstetric practices and Women,
Infants, and Children (WIC)
program

University hospital prenatal care
clinic

University hospital clinic

Statewide and community: national
antismoking campaigns

Home- based smoking cessation
programs

Statewide and community: State,
city, county, local, workplace and
bar/restaurant smoking bans

Home visiting programs

SETTING

English speaking Women, Infants,
and Children (WIC) program
recipients who were pregnant
smokers who resided in the county
and did not move for 6 months, no
other substance use reported

English speaking Women, Infants,
and Children (WIC) program
recipients who were pregnant and
newly postpartum smokers at risk
for postpartum depression

Racial and ethnically diverse urban
pregnant smokers

Pregnant smokers aged from 18
to 40 years old, 12 to 24 weeks of
gestation, with current cigarette
consumption of more than 1
cigarette daily who could walk for
20 minutes daily

Health records of all pregnancies
resulting in a live birth between
2003 to 2011 in one state (New
South Wales)

English speaking pregnant women
less than 12 weeks of pregnancy at
the beginning in rural Appalachia

Smoking mothers over age 19 with
singleton births and those that
occurred in the same county as
mother’s county of residence

English or Spanish speaking
mothers who smoked during
pregnancy who currently
participated in a home visiting
program and received welfare
benefits

TARGET SAMPLE

SAMPLE SIZE

236

289

277, 140 in the intervention group
and 137 in the control group

176

800,619 pregnancies among 534,513
women in New South Wales

17

Level of observation by county=
3,141

10,296 women: 2595 study
participants and 7701 controls

STUDY SAMPLE

Cohort- prospective single
trial data combined with
random group assignment
cohorts

Quasi experimental
cross sectional- repeated
measures secondary data
analysis

RCT

Cohort studyRetrospective observation

Quasi experimental cross
sectional

RCT pilot

Quasi experimental cross
sectional

Cohort - Mixed
methods using a
retrospective cohort
of propensity score

STUDY DESIGN

FIGURES AND TABLES

USA

Australia

USA

Passey (2018)

Patten (2019)

UK

Naughton (2017)

Olson (2019)

UK-Scotland

Morgan (2016)

USA

Canada

Minian (2016)

Olaiya (2015)

COUNTRY

STUDY

TABLE 3: Continued

Primary care center

Aboriginal Maternal and Infant
Health Services clinics

Prenatal clinics in federally qualified
health centers

Women, Infants and Children clinics
in Ohio

UK National Health Services (NHS)
antenatal clinics

UK National Health Services (NHS)
antenatal clinics

Online forum for pregnant women

SETTING

39

Pregnant women who smoked
receiving NHS antenatal services

SAMPLE SIZE

Pregnant Alaskan native women
who smoked receiving prenatal
care at a primary care center in
Anchorage, AK

Pregnant aboriginal women seeking
prenatal care at health services sites
who were smoking and older than
16 years and less than 20 weeks
gestation who were local residents

Low income pregnant smokers
served in clinic settings who had
not spontaneously quit on learning
of their pregnancy and were still
smoking at the time of their first
prenatal visit

All pregnant women in their first
trimester who reported smoking
attending a Women, Infants and
Children clinic in Ohio that was
trained to use the 5A’s smoking
cessation package

60 -30 intervention, 30 control

38, 19 completed the program

175 started program, 134 followed
through to postpartum visit

71,526

Women 16 years and over, less than 407 -203 to MQUIT, 204 to usual
25 weeks pregnant, who had smoked care
at least five cigarettes daily before
pregnancy and at least one per day
at enrolment, able to understand
written English and owned a
mobile phone with text messaging
functionality

5

Pregnant women in an online forum

TARGET SAMPLE

STUDY SAMPLE

RCT- pilot

Single group pre-post test

Cohort- control trial with
non-random assignment

Quasi experimental cross
sectional

RCT

Mixed methods case series

Quasi experimental cross
sectional - survey

STUDY DESIGN

FIGURES AND TABLES
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COUNTRY

UK

UK

Germany

UK

UK

UK

USA

USA

STUDY

Reynolds (2019)

Sloan (2017)

Stiegler (2016)

Tappin (2015)

Ussher (2015a)

Ussher (2015b)

Wen (2019)

Zvorsky (2015)

TABLE 3: Continued
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Women, Infants and Children clinic
obstetrical practices

Community-based prenatal clinics

Community hospital antenatal
clinics

Hospital antenatal clinics

Hospital and community-based
health care clinics

Internet based

Mobile based

Antenatal clinics

SETTING

Economically-disadvantaged
pregnant and newly postpartum
smokers at risk for depression.

English speaking pregnant women
who are current smokers without
alcohol or drug dependency or
mental health disorders

Women between 10 and 24 weeks’
gestation smoking 5 or more
cigarettes a day before pregnancy
and one or more during pregnancy

Pregnant smokers ages 16-50 years
at 10-24 weeks of gestation,
cigarette consumption of five or
more daily before pregnancy,
currently smoking one or more
cigarettes daily, and able to walk
continuously for 15 minutes

English speaking pregnant women
who smoked receiving obstetrical
care through UK National Health
Services (NHS)

Adult pregnant women with at least
one instance of consumption of
alcohol and/or tobacco in pregnancy,
adequate knowledge of German

Pregnant women smokers aged 1737 who had received the MiQuit text
messaging intervention as part of a
larger RCT

Self-reported smokers who were
aged over 18 years, less than
17 weeks gestation, understood
English, had access to the Internet,
and had capacity to give consent

TARGET SAMPLE

SAMPLE SIZE

289

30

785- 392 intervention, 393 control

784-392 intervention

609 -306 intervention, 303 control

25

15

22- 13 intervention group, 9 control
group

STUDY SAMPLE

Quasi experimental cross
sectional

Cohort-Multiple-baseline
intervention pilot studymultiple interrupted time
series approach

RCT

RCT

RCT

RCT- pilot

Qualitative interview

RCT

STUDY DESIGN

FIGURES AND TABLES

COMPARISON GROUP

Control group received a single
text message with a referral
to a telephone quitline after
enrollment and mailed self-help
printed materials

Control group received
Text4Baby 3 messages per
week and intervention received
Text4baby and Quit4Baby 1-8
daily messages that tapered over
6 months

No comparison group

No comparison group

STUDY

Abroms (2017a)

Abroms (2017b)

Abroms (2015)

Bailey, S.R. (2017)

The study examined whether smoking status assessment, cessation assistance,
and odds of being a current smoker changed for all adults and a subset of
pregnant women after Stage 1 Centers for Medicare and Medicaid Services’
Meaningful Use (MU) of Electronic Health Record (EHR) Program
implementation. Stage 1 MU included two mandatory tobacco-specific measures.
One required recording of smoking status for at least 50% of patients aged >13
years. The other required recording the percentage of patients aged >18 years
who were screened for tobacco use one or more times within 24 months and
received a cessation intervention if identified as a tobacco user.

The study aimed to demonstrate the feasibility and acceptability of Quit4baby
for women currently enrolled in Text4baby, a perinatal health text messaging
program. It was developed around a large, subscription-based text-messaging
service for pregnant women in order to maximize its potential to reach large
numbers of pregnant smokers. Pregnant smokers who agreed to participate in
the pilot study received daily text messages aimed at improving self-efficacy for
quitting (with encouragement and motivational messages), describing outcome
expectations from quitting, increasing social support for quitting (via “quitpal”),
enabling vicarious learning through the modeling of effective quitting strategies
and coping skills, increasing behavioral capability for quitting, and regularly
recommending calling a quitline. Participants received a $25 incentive for each
telephone survey they completed to collect feedback on the program. Participants
had the opportunity to text keywords to the program for additional support or to
opt out.

Investigated the supplemental effect of adding a smoking-cessation text
messaging program Quit4baby, to an established text messaging program,
Text4baby. Text4baby is the largest health text messaging service for pregnant
women and mothers in the U.S with 3 weekly texts. Quit 4Baby uses daily text
messages with the opportunity for user responses to request more support to quit
smoking.

The aim of the study was to examine the acceptability and feasibility of
SmokefreeMOM, a national smoking cessation text messaging program for
pregnant smokers. Participants randomized to the SmokefreeMOM intervention
group were mailed self-help materials from the CDC on quitting smoking while
pregnant and text messages were scheduled around the participant’s quit date
and baby’s due date. Users received approximately 3-6 text messages/day with a
higher volume around the quit date and baby’s due date. While the study ended 3
months after enrollment, messages were designed to last 6 months after the quit
date and 3 months after the baby’s due date. Participants were given monetary
incentives for completing the interviews for evaluation.

DESCRIPTION OF INTERVENTION

TABLE 4: INTERVENTION DESCRIPTIONS

Review of health
records over a 4
year period

1 year, 1 month

6 months

3 months

STUDY LENGTH

Electronic health
record data prior to
implementation (2010)
and years 2012 and 2014

Baseline, 2 weeks, and 4
weeks after enrollment

1, 3 and, 6 months after
enrollment

Baseline, 1 month, and 3
months after enrollment

DATA COLLECTION

FIGURES AND TABLES
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73

74

COMPARISON GROUP

Historical data control group:
pregnant smokers who received
prenatal care prior to 2006

No comparison group

Within group characteristics

Usual obstetrical care with
placebo

No comparison group

STUDY

Bailey, B.A. (2015)

Bartholomew
(2016)

Bell (2018)

Berlin (2014)

Brown (2016)

TABLE 4: Continued
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Analysis of the impact of having health insurance on the smoking status of
women of child bearing age

Nicotine and identical placebo patches were administered from quit day up to the
time of delivery. Doses were adjusted to saliva cotinine levels when smoking to
yield a substitution rate of 100% (10 mg and 15 mg patches, and the daily dose
ranged from 10-30 mg/day depending on the cotinine level readings). Participants
were assessed monthly and received behavioral smoking cessation support
according to the French Smoking Cessation Guidelines (2004).

A package of measures implemented in trusts and smoking cessation services,
aimed at increasing the proportion of pregnant smokers quitting during
pregnancy, comprising skills training for healthcare and smoking cessation staff;
universal carbon monoxide monitoring with routine opt-out referral for smoking
cessation support; provision of carbon monoxide monitors and supporting
materials; and an explicit referral pathway and follow-up protocol.

This study explored the effect of local smoke free policies by assessing the effect
of local smoke free policy on birth outcomes with an evaluation of varying
degrees of regulation restrictiveness (comprehensive vs partial ban) on birth
outcomes and prenatal smoking in one state with high rates of smoking in the
general and prenatal populations.

Trained health educators used the 5As (Ask, Advise, Assess, Assist, Arrange)
model plus education and motivational interviewing to help pregnant smokers
quit. For those who indicated a willingness to quit of 2 or less on a scale of 1 to
10, the health educator used education and motivational interviewing (Miller &
Rollnick, 2002) in order to increase willingness to quit. If this was not successful,
patients were permitted to decline participation at this point. When attempts
to increase motivation were successful, or if the woman initially indicated
a willingness to quit of 3 or more, the health educator moved into a brief
intervention. This intervention, which used an expanded 5A’s model and involved
motivational interviewing, was personalized to the needs of each patient. In
all cases it involved addressing benefits and barriers to smoking cessation,
and building knowledge, skills, self-efficacy, and resources to promote lasting
behavior change. In particular, gaps between current behavior, personal goals,
and health recommendations were highlighted.

DESCRIPTION OF INTERVENTION

3 years of data
analyzed

5 years, 4 months

8 months

15 years of data
records analyzed

2 years, 23 months

STUDY LENGTH

1st, 2nd, and 3rd trimesters

Self-identified quit
date through the end of
pregnancy, follow up 2
months after delivery

Pre- intervention
data at 4 weeks, Post
intervention, 4 months
of data

Vital statistics record
analysis of smoking
behavior and birth
outcomes

Quit rates by the end of
the 2nd trimester

DATA COLLECTION

FIGURES AND TABLES

Women who received care
before the CO breath test
implementation

No comparison group

Usual care for smoking
cessation in pregnant women

Chertok (2015)

Coleman-Cowger
(2018)

No comparison group

Buchanan (2017)

Campbell (2017)

COMPARISON GROUP

STUDY

TABLE 4: Continued

To pilot-test a Phone-based Postpartum Continuing Care (PPCC) protocol
in addition to the usual care for smoking cessation for pregnant women to
demonstrate the feasibility of recruitment, randomization, assessment, and
implementation of the PPCC intervention. Offered 10 proactive calls beginning
in the third trimester of pregnancy (week 36) and continuing through 6 months
postpartum with the option for participants to call in to a 24/7 toll-free number,
different from the standard referral state quit line, in the event of a craving, lapse,
or relapse.

Trained midwives in four county prenatal clinics to provide American College of
Obstetricians and Gynecologists’ (ACOG) 5A’s smoking cessation methodology

Implementation of CO breath tests to determine who is offered and receives the
usual smoking cessation care. All women who scored in the smoking range on the
breath test were asked to participate in any smoking cessation activities offered.
Staff attempted to call each woman twice, and if a woman was uncontactable,
they sent a letter detailing ways to contact the SSS for support. Women who
engaged with the service were encouraged to set a quit date and were offered
weekly behavioral support for up to 12 weeks, and up to 12 weeks of nicotine
replacement therapy in fortnightly batches on an abstinent–contingent basis at
no-cost to them. The behavioral support offered to women was based on the
NICE guidelines.

A comprehensive opt-out tobacco treatment service for inpatients was launched
in February 2014. All admitted patients were screened for tobacco use and
current tobacco users were referred automatically for cessation support while in
the hospital and enrolled in a follow-up phone-based system. The opt-out tobacco
treatment inpatient service involved three steps; (1) screening: all patients were
asked about tobacco use at admission and all tobacco users were automatically
referred to a tobacco treatment specialist (TTS) through the electronic medical
record (EMR), (2) referral/Inpatient counseling: the TTS conducted bedside
cessation counseling (psychosocial education, motivational enhancement,
skills based training, and relapse prevention) when possible based on patient
availability and the caseload for that day and recommended treatment options
to be acted upon by the medical care team, and (3) follow-up: all tobacco users
were automatically enrolled in an interactive voice response (IVR) system, which
prospectively followed up with patients for 30 days after discharge.

DESCRIPTION OF INTERVENTION

1 year, 10 months

1 year, 4 months

5 months

2 years, 1 month

STUDY LENGTH

At 36 weeks gestation
started calls every 2
weeks for the first 3
months postpartum, then
monthly for the last 3
months.

Baseline, at one month
following baseline,
2 months, and once
during the first 2 months
postpartum

At entry antenatal care
ultrasound visit, quit
date, and at 4 weeks

During hospital stay and
3, 14, and 30 days postdischarge

DATA COLLECTION

FIGURES AND TABLES
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76

COMPARISON GROUP

Women who called quitline
received standard self-help
materials

No comparison group

Birth records from before
national television smoking
cessation media Tips from
Former Smokers (TIPS)

No comparison group

Standard of care for pregnant
smokers

STUDY

Cummins (2016)

Eddy (2015)

England (2017)

Fallin-Bennet
(2019)

Forinash (2018)

TABLE 4: Continued
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Assessed the effectiveness of smoking-cessation text messaging when added
to the standard of care for pregnant smokers at a maternal fetal care center. All
trial participants received routine standard of care, which included smoking
cessation counseling and, if interested, a visit with a clinical pharmacist or
pharmacy resident and, if appropriate and physician cleared, nicotine replacement
therapy. In addition to the routine standard of care, the intervention group also
received motivational messages focused on smoking cessation and pregnancy.
The intervention group received text messages prior to, during, and after their
quit date, along with messages reminding them to refill their medication. Patients
were messaged through Good Voice, a system requiring a secure login and
password.

Tailored and implemented a patient navigator program to tobacco treatment
among pregnant women and women in the early postpartum period. The Perinatal
Wellness Navigator (PWN) program filled a gap in services by providing
evidence-based tobacco treatment, as well as navigation (i.e., comprehensive
assessment and referrals to clinical and social services) to address barriers and
promote facilitators to smoking cessation. Intervention: One on one delivery of
Smoking Cessation and Reduction in Pregnancy Treatment (SCRIPT; Windsor et
al., 2014), an evidence-based tobacco treatment curriculum for pregnant women.
Community-based referrals for barriers/issues women experienced (housing,
unemployment, relationship issues) and for smoking cessation groups were
provided if desired.

Observational study of patterns of smoking cessation in pregnant women
before and after Tips campaign in Indiana, Kentucky and Ohio- 3 states
without state smoking campaigns, high rates of smoking, that were in the Tips
ad media market. The campaign aired for 12 weeks March 2012- June 2012.
It did not contain pregnancy specific messages. The total campaign dose was
approximately 70% higher than the national average dose in Ohio and Kentucky
and approximately 25% higher in Indiana. It is estimated that 80% of US
cigarette smokers saw at least one Tips 2012 message and that those who saw any
advertisement averaged 23 views over the 12-week period.

Although undertaking ABC is a part of usual midwifery practice, for the purposes
of the project home-based midwives made discussions about smoking a specific
focus of their care, providing ABC not only to all pregnant and postnatal women
in their care who smoked, but also, opportunistically, to household members,
partners and whānau.

Enhanced quitline telephone counseling using a semi-structured protocol
developed specifically for pregnant smokers, including pregnancy-specific
content and nine counseling sessions. All participants also received a self-help
packet that included the ACS’s Make Yours a Fresh Start Family, fact sheets on
secondhand smoke, and additional tips for quitting while pregnant.

DESCRIPTION OF INTERVENTION

At baseline/ quit date, 2
weeks after quit date, and
follow up

Prenatal intervention,
postnatal follow up at 3
months

6 months

2 years

Data collection of
reported pregnant smoker
rates from 2009-2013

At date of registration for
care, each point of care

Baseline, near end of
pregnancy, and 2 and 6
months postpartum

DATA COLLECTION

4 years of data
analyzed

2 years

2 years, 20 months

STUDY LENGTH

FIGURES AND TABLES

Web-based Contingency
management compared to
telephone counseling

No comparison group

Harris (2015)

Havard (2018)

Matched demographic
comparison with women
smoked in first trimester

Griffis (2016)

Non-smoking pregnant women
in the data sets

No comparison group

Glover (2016)

Hankins (2016)

COMPARISON GROUP

STUDY

TABLE 4: Continued

Examination of the impact of antismoking activities that began in 2003 targeting
the general population and an advertising campaign targeting smoking during
pregnancy on the prevalence of smoking during pregnancy in New South Wales,
Australia.

Evaluation of two home-based smoking cessation programs. One of these
programs was an intensive web-based contingency management (CM) program
that could be completed from home. CM-6 week phased program where
participants checked in twice per day with breathalyzers (CO2 levels) provided
tangible reinforcers of increasing value over time for frequently verified (twice
per day) abstinence from smoking and two follow up spot checks before birth.
The other home-based treatment program for delivery by nurses over the phone
5 times and follow up using a standardized manual, of a pilot program Smoking
Cessation for Healthy Births (SCHB) based on ACOG guidelines (5A’s).

To estimate the effects of smoking bans on neonatal health outcomes and
maternal smoking behavior during pregnancy, data on smoking bans are linked
to the Natality Detail Files for the years 1991–2009 from the National Center
for Health Statistics, CDC were analyzed. These data contain information about
both the mother and the baby for almost every birth in the United States. The first
dataset contains all singleton births in a county for which the county of birth is
the same as the county where the mother resides. This restriction accounts for
the majority of births and simplifies the problem of mothers who may live in a
county with (without) a smoking ban and work or dine in a county without (with)
a smoking ban. The second and third datasets are composed of the same births as
the first but include only smokers or nonsmokers, respectively.

Home visitors in Nurse Family Partnership (NFP), Parents as Teachers (PAT),
Healthy Families America (HFA), and Early Head Start (EHS) home visiting
program supported pregnant womens’ attempts to reduce and quit smoking
using American College of Obstetricians and Gynecologists’ (ACOG) 5 A’s
prenatal smoking cessation approach and the Smoking Cessation and Reduction
in Pregnancy Treatment Method (SCRIPT) that use various smoking cessation
intervention strategies, including client education of smoking harms and
cessation strategies, motivational interviewing, and referral to outside programs
that offer smoking cessation counseling.

Utilized a Māori voluntary community health workers to identify and reach
Māori pregnant women who smoke and provide cessation support. These
“aunties” facilitated access to NRT, provided support and advice, and delivered
emotional and educational components. Eight Aunties with a Certificate in Māori
Hauora (Māori health) were given some additional training to support smoking
cessation.

DESCRIPTION OF INTERVENTION

8 years of data
analyzed

Not stated, before
2015

18 years of data
analyzed

6 years

4 months

STUDY LENGTH

Smoking prevalence at
birth

Pretreatment assessments
and repeated each month
of program, 2 follow
ups after end of 6 week
contingency management
program but before birth

At birth

Home visiting
enrollment, third
trimester interviews

Baseline and follow- up

DATA COLLECTION

FIGURES AND TABLES
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COMPARISON GROUP

Control group-physical activity
without quit support

Control group received smoking
cessation standard of care (5A’s)

Control group received noncontingent incentives control
condition

STUDY

Jin (2018)

Lee (2015)

Lopez (2015a)

TABLE 4: Continued

Women were assigned either to an intervention where they earned vouchers
exchangeable for retail items contingent on abstaining from smoking or to a
control condition where they received vouchers of comparable value independent
of smoking status. Vouchers started out at low value and increased with verified
lab results and participating in visits. If there were negative lab results or missed
visits, the voucher value reverted to the initial low value. Both groups continued
to receive usual care for smoking cessation through their obstetrical services.
Women who reported a past history of depression or had current symptoms
of depression on standard scales at the intake assessment were classified as
depression prone (Dep+). 27 Women who did not report a past history of
depression and were without current symptoms of depression were classified
as depression negative (Dep−). To assess the impact of the intervention on
depression ratings, we assessed the effects of treatment and smoking status
at each assessment on depression scale scores, individual scale items, and the
proportion of women meeting either of two cut-offs for possible mild or greater
or moderate or greater clinical depression

Cognitive behavioral counseling (CBC) to enhance standard of care smoking
cessation. Participants in the CBC intervention met with a health educator:
for 45 minutes (session 1) during their second trimester visit (13–25 weeks
gestation); for 15 minutes (session 2) during their third trimester visit (26–38
weeks gestation); and for 45 minutes (session 3) during the first postpartum
visit (2–6 weeks postpartum). Session 4 was a booster session delivered by
telephone at 8–10 weeks postpartum for 15 min. The best practice (BP) group
(control) received the Clinical Practice Guideline for Treating Tobacco Use and
Dependence -5A’s based counseling session for 10–15 min during their second
trimester visit (session 1) and received generic quit smoking materials at the time
of their third trimester visit (session 2). Additionally, to equate for postpartum
attention, the BP group attended another brief 5A’s based counseling session
at the first postpartum visit (session 3) and received a mailing of an education
newsletter as a booster session (session 4). The timing of the BP contacts was
designed to match the timing of the CBC’s prenatal and postpartum counseling.

The treatment group received moderate exercise 20 minutes each session,
1 session daily, twice weekly, for a total of 12 weeks, in addition to
individualized cognitive behavioral counseling for 30 minutes each session,
once daily, twice weekly for a total of 12 weeks. The tailored counseling was
delivered by 3 professionally trained health care experts and included a self-help
manual for subjects to quit smoking. The counseling followed the “5 As” (ask,
advise, assess, assist, arrange) from American College of Obstetricians and
Gynecologists recommendations. The control group was asked to exercise and
did not receive the counseling or other smoking cessation support.

DESCRIPTION OF INTERVENTION

12 years of data
analyzed

4 years, 4 months

3 years, 4 months

STUDY LENGTH

Antepartum through 12
weeks postpartum

Enrollment and each
session from first
trimester to 5 months
post partum

Enrollment at 12-14
weeks gestation, at the
end of treatment (12
weeks), at delivery

DATA COLLECTION

FIGURES AND TABLES
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No comparison group

Minian (2016)

No comparison group

Control group received noncontingent incentives control
condition

Lopez (2015b)

Morgan (2016)

COMPARISON GROUP

STUDY

TABLE 4: Continued
STUDY LENGTH

Incorporation of indoor air quality (IAQ) measurements into two interventions
for pregnant women who smoke in the “CleaRIng the air for my Baby: Seeing
your smoke, stopping for your baby” (“CRIB”) project in Scotland. One was in
Aberdeen (“CRIB I”) and one was in Coventry (“CRIBCOV”). In Aberdeen,
women made IAQ measurements in their homes following a routine ultrasound
scan at around 12 weeks’ gestation. In Coventry, IAQ measurements were added
to a home-based Stop Smoking in Pregnancy Service. Following participation
in making IAQ measurements, women were invited to undertake a qualitative
interview.

Prevention of Gestational and Neonatal Exposure to Tobacco Smoke
(PREGNETS) is an online platform supported by the Centre for Addiction and
Mental Health to provide support and informational resources to pregnant and
postpartum women and their health-care providers. In an effort to provide a more
accessible space for users to consume and exchange information, PREGNETS
established a blog and invited women with the lived experience of pregnancy
and tobacco use to become bloggers. Seven women participated as bloggers for
the duration of 5–10 months. Blogging responsibilities consisted of writing a
blog post approximately twice a month for a five-month period. Bloggers were
encouraged to write reflection pieces about their experiences with smoking and
pregnancy, reviews of services designed to address their needs, lists to summarize
their experiences or motivations, or personal letters to express their feelings
toward their support networks. Bloggers’ drafted blog posts would undergo
internal review by PREGNETS staff before being posted to the PREGNETS blog
available to the public. Compensation of $65.00 per post were given
9 months

10 months

To understand the roll of impulsiveness as a risk factor for substance abuse
12 years of data
disorders including tobacco, data analysis on existing trials were conducted
analyzed
in two steps: First, associations between baseline impulsiveness scores and
abstinence at late pregnancy and 24-weeks postpartum as part of a planned
prospective study of this topic using data from a recently completed, randomized
controlled clinical trial (N = 118) were examined. Next, to increase statistical
power, a second analysis was conducted collapsing results across that recent
trial and two prior trials involving the same contingent incentive and control
conditions (N = 236). Impulsivity was assessed using a delay discounting (DD)
of hypothetical monetary rewards task in all three trials and Barratt Impulsiveness
Scale (BIS) in the most recent trial.

DESCRIPTION OF INTERVENTION

Enrollment, at IAQ
after12 week gestational
ultrasound, and period
home-based, post partum
interviews

Post blogging follow
up survey and phone
interview

Late pregnancy and
24-week postpartum
7-day point-prevalence
abstinence

DATA COLLECTION

FIGURES AND TABLES
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COMPARISON GROUP

Control group received UK
NHS standard prenatal smoking
cessation care

Control group receiving care at
Women, Infants and Children
clinic (WIC) whose staff were
not trained in the 5A’s smoking
cessation package

Control group received standard
prenatal smoking cessation care
(5A’s) and small fee for urine
testing

No comparison group

STUDY

Naughton (2017)

Olaiya (2015)

Olson (2019)

Passey (2018)

TABLE 4: Continued
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Assessed the feasibility and acceptability of implementing a culturally tailored,
intensive smoking cessation program, including contingency-based financial
rewards (CBFR) called “Stop Smoking in its Tracks”, for pregnant Aboriginal
women. The structured program included frequent support with individually
tailored counseling, contract to quit, educational materials, free nicotine
replacement therapy, incentives, engagement with household members, specially
developed resources, CBFR, and peer support groups.

Test the effectiveness of a Smoke-Free Moms intervention including a series
of financial incentives for smoking cessation when added to standard smoking
cessation package. All trial participants received 5As smoking counseling from
clinic staff. At each clinic visit, with point-of-care confirmed negative urinary
cotinine, women receiving the intervention received a $25 gift card at each visit.
Control subjects received $5 each visit for testing their urine but not informed of
the results. The latter did not receive the gift card.

Assessed if smoking cessation improved among pregnant smokers who attended
Women, Infants and Children (WIC) Supplemental Nutrition Program clinics
trained to implement a brief smoking cessation counseling intervention, the
5As: ask, advise, assess, assist, arrange. In Ohio. Staff in 38 WIC clinics were
trained to deliver the 5As from 2006 through 2010. Using 2005–2011 Pregnancy
Nutrition Surveillance System data, we performed conditional logistic regression,
stratified on clinic, to estimate the relationship between women’s exposure to the
5As and the odds of self-reported quitting during pregnancy. Reporting bias for
quitting was assessed by examining whether differences in infants’ birth weight
by quit status differed by clinic training status.

All participants received the UK National Health Services (NHS) smoking
cessation leaflet and control participants received usual smoking cessation
care. Intervention participants also received a 12-week program of individually
tailored, automated, interactive, self-help smoking cessation text messages
(MiQuit). MiQuit was an automated 12-week advice and support program
for quitting smoking in pregnancy delivered by SMS text message- Tailoring
characteristics include gestation, motivation to quit, the hardest situation to avoid
smoking, cessation self-efficacy, cigarette dependence and partner’s smoking
status. ‘Push’ support (i.e. automated support sent to participants’ phones) is
delivered according to a delivery schedule (0, 1 or 2 daily texts). Push message
frequency is highest in the first 4 weeks. Push support includes motivational
messages, advice about quit attempt preparation, managing cravings and
withdrawal, dealing with trigger situations and preventing lapses, information
about fetal development and how smoking affects this. If the system recorded 7
day self-reported abstinence this was verified biochemically with exhaled-breath
carbon monoxide readings and/or saliva samples tested for cotinine

DESCRIPTION OF INTERVENTION

2 years

3 years

4 years of data
analyzed

7 months

STUDY LENGTH

Initial visit, twice weekly
for 3 weeks, once weekly
for 4 weeks, once
per month until birth
postpartum

Baseline at first prenatal
visit, each subsequent
prenatal visit, 6-8 weeks
postpartum

Pregnancy Nutrition
Surveillance System
data-self-reported
smoking behaviors
three months prior to
pregnancy, at enrollment
in WIC and last three
months of pregnancy

Baseline data at
enrollment; Messages
with data collection
began two days post
enrollment and lasted
12 weeks; smoking
data 4 weeks post
randomization,
biochemical verification
after 7 day self-reported
abstinence

DATA COLLECTION

FIGURES AND TABLES

Randomized to one of three
intervention groups

Stiegler (2016)

Control group received
customary care

Reynolds (2019)

No comparison group

Control group received usual
prenatal smoking cessation care

Patten (2019)

Sloan (2017)

COMPARISON GROUP

STUDY

TABLE 4: Continued

Tested a new counseling approach in the form of an individualized, risk adapted
internet based intervention to reduce alcohol and tobacco consumption in
pregnant women (“IRIS”), which is an anonymous internet-based counseling
platform trialed for a 12-week initiative with three different groups: 1)
Tobacco consuming women received not only general information on tobacco
consumption (psychoeducation) but also the possibility of participating in a
cessation program based on “Non-smoker in 6 weeks” which placed primary
focus on the earliest possible cessation of smoking; 2) Women who consumed
alcohol during pregnancy were given the opportunity to participate in a special
alcohol counseling program with informative and psychoeducative elements on
immediate cessation of alcohol consumption and consultation with a medical
specialist; and 3) Women with alcohol and tobacco consumption received access
to a combined program uniting the elements of both initiatives. All programs
were delivered through an online platform

Semi-structured interviews were conducted with 15 women from a larger RCT
study who had received the MiQuit intervention during pregnancy. Women
consented to interviews when asked at their final follow-up for the larger study
(up to 38 weeks gestation after a 12 week text messaging program).

Evaluated the feasibility of an established behavioral intervention supported by
ongoing online information, which was customized for pregnant women and
based on current evidence. The intervention group received customary care as
well as a 20-minute counseling session at first antenatal appointment, followed
by access to a smoking cessation website. The design and delivery of the
intervention was provided by a certified smoking cessation practitioner

Tested the effectiveness of a social cognitive theory (SCT)-based biomarker
feedback intervention for smoking cessation in pregnant Alaskan native
women. The control group received the AK Quit Tobacco Program with a quit
counselor. The intervention group received their biomarker data and motivational
interviewing from quit counselor based on their biomarker/cotinine levels. The
quit counselor gave risk exposure information and reinforced behavior change by
discussing how smoking cessation would reduce harmful consequences.

DESCRIPTION OF INTERVENTION

2 years

Not specified

2 years

1 year, 2 months

STUDY LENGTH

Baseline/enrolment,
10 weeks after start of
program

Range from final week of
pregnancy to 3 months
postpartum

First antenatal
appointment, antenatal
visits, one point in time
survey

Baseline prior to
randomization, week 5,
at delivery

DATA COLLECTION

FIGURES AND TABLES
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COMPARISON GROUP

Control group received usual
prenatal smoking cessation and
obstetrical care

Control group received
behavioral smoking cessation
support only

Control group received
behavioral smoking cessation
support only

STUDY

Tappin (2015)

Ussher (2015a)

Ussher (2015b)

TABLE 4: Continued
STUDY LENGTH
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The London Exercise And Pregnant smokers (LEAP) trial was conducted to
assess the effectiveness and cost-effectiveness of a physical activity intervention
for smoking cessation during pregnancy. The main objective was to investigate
whether or not behavioral support for smoking cessation plus a physical activity
intervention is more effective relative to behavioral support alone for achieving
biochemically validated smoking cessation between a quit date and end of
pregnancy. For the LEAP trial, participants were randomized to behavioral
support for smoking cessation (control) or behavioral support + a physical
activity intervention consisting of supervised treadmill exercise + physical
activity consultations. Neither participants nor researchers were blinded to
treatment allocation. Another objective was to assess the cost-effectiveness of the
intervention for achieving smoking cessation at the end of pregnancy.

Compared six weekly sessions of 20 minutes of individual behavioral cessation
support, starting one week before the quit date with behavioral support plus an
exercise intervention. At enrollment participants were randomized to behavioral
cessation support alone or to behavioral cessation support plus a physical activity
intervention, combining supervised exercise with physical activity consultations.
Fourteen sessions of supervised exercise were offered over eight weeks; twice a
week for six weeks, then weekly for two weeks. At each session, the participants
walked at a moderate intensity on a treadmill for up to 30 minutes. Immediately
before each treadmill session, the women received behavioral support. At the
first two treadmill sessions, and then on every other occasion (total of nine
consultations), this support aimed to identify opportunities to incorporate
physical activity into women’s lives, to motivate them to use physical activity to
reduce the urge to smoke, and to help them use behavioral strategies to improve
adherence to these plans.

3 years

3 years

To assess acceptability and explore efficacy and cost effectiveness of up to £400
1 year, 2 months
of shopping vouchers added to routine specialist pregnancy National Health
Service “Stop Smoking Services”. The control group received routine care, which
was the offer of a face to face appointment to discuss smoking and cessation and,
for those who attended and set a quit date, the offer of free nicotine replacement
therapy for 10 weeks provided by pharmacy services, and four, weekly support
phone calls. The intervention group received routine care plus the offer of up
to £400 of shopping vouchers: £50 for attending a face to face appointment
and setting a quit date; another £50 if at four weeks’ post-quit date exhaled
carbon monoxide confirmed quitting; a further £100 was provided for continued
validated abstinence of exhaled carbon monoxide after 12 weeks; and a final
£200 voucher was provided for validated abstinence of exhaled carbon monoxide
at 34-38 weeks’ gestation.

DESCRIPTION OF INTERVENTION

Baseline, 1 week, 4
weeks, 6 weeks; end of
pregnancy; and telephone
follow-up 6 months
postnatally

Baseline, 1 week, 4
weeks, 6 weeks; end of
pregnancy; and telephone
follow-up 6 months
postnatally

First prenatal visit and
each prenatal /follow-up
visit through 6 months
postpartum

DATA COLLECTION

FIGURES AND TABLES

Control group that received
financial incentives independent
of smoking status

No comparison group

Wen (2019)

Zvorsky (2015)

COMPARISON GROUP

STUDY

TABLE 4: Continued
STUDY LENGTH

Analysis of four controlled clinical trials on the efficacy of financial incentives
for smoking cessation to determine whether pregnant and newly postpartum
smokers at risk for postpartum depression respond to an incentive-based
smoking-cessation treatment and how the intervention impacts depression
ratings. Women were assigned either to an intervention wherein they earned
vouchers exchangeable for retail products contingent on abstaining from smoking
or to a control condition wherein they received vouchers of comparable value
independent of smoking status. Depression ratings were applied antepartum and
postpartum, across 7 assessments.

12 years of data
analyzed

A non-concurrent, multiple-baseline (across participants) design was used to
1 year, 4 months
isolate intervention effects from the impact of attention and time with participants
serving as their own controls. Intervention for smoking cessation initiated later
in enrollment using repeated baseline to understand smoking level- participants
assigned to one of three groups with different durations of the repeated baseline:
early intervention (about 1 week), delayed intervention (about 2 weeks), or late
intervention (about 3 weeks). After the assigned baseline period was completed
and a fairly stable smoking level was achieved, all participants received the same
multicomponent behavioral intervention. The intervention was 8 weeks long.
Participants chose a quit date within the next 14 days and signed a smoke-free
pledge and a quitting contract. A total of 22 subsequent intervention visits were
scheduled after the quit date. Pregnant women were supposed to meet with a
smoking cessation counselor daily (Monday to Friday) for 2 weeks and then
twice a week with at least a 2-day interval between visits for another 6 weeks.
The average length of each intervention visit was about 1 hr. The stages of
behavioral intervention consisted of four integrated components: stage-tailored
education and counseling, smoking monitoring and feedback, contingent financial
incentives, and family support.

DESCRIPTION OF INTERVENTION

Initial prenatal visit, each
prenatal visit, postpartum
follow up visit

Enrollment pretest visit,
varied baseline 1, 2, or
3 weeks post pretest), 8
weeks post-test visit
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DATA SOURCE

Surveys and saliva sample

Surveys and saliva sample

Telephone surveys, retrospective
computer records review of
engagement with the technology

Electronic health records

STUDY

Abroms (2017a)

Abroms (2017b)

Abroms (2015)

Bailey, S.R. (2017)
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Rate of receiving standard
smoking cessation
interventions; rate of
smoking cessation

Program acceptability
and feasibility; smoking
reduction or cessation

Point prevalence abstinence
(PPA) during pregnancy
and post-partum confirmed
biochemically and by selfreport

Program acceptability
and feasibility; Use of
treatments and resources;
Smoking-related outcomes –
abstinence, consecutive days
quit, 24-hour quit attempts,
cigarettes smoker per day,
self-efficacy

OUTCOME MEASURES

TABLE 5: DATA SOURCES AND OUTCOMES

Non-pregnant patients had decreased odds of current smoking over time; odds for all other
outcomes increased except for medication orders from 2010 to 2012. Among pregnant
patients, odds of assessment and counseling increased across all years. Odds of discussing
or ordering cessation medications increased from 2010 compared with the other 2 study
years; however, medication orders did not change over time, and current smoking only
decreased from 2010 to 2012. Though the overall decrease in current smoking was small,
30.3% in 2010 versus 27.2% in 2014, given the public healthcare costs and comorbidities
associated with smoking, this change is highly significant from a public health perspective.
Current smoking did not decrease over time, despite the increase in receipt of counseling.
Given that medication plus counseling substantially increases cessation rates compared with
counseling alone and only a little more than half of pregnant women received counseling, the
insignificant change in smoking rates is not surprising, albeit it is concerning.

The pilot test provides support for the feasibility and acceptability of Quit4baby. Participants
gave overall high ratings to the Quit4baby text-messaging program. Participants agreed that
the program was helpful in quitting, gave good ideas on quitting, and they would recommend
the program to a friend. At baseline, participants smoked an average of 7.6 cigarettes per day.
At the 2-week follow-up, the average number of cigarettes smoked had decreased to 4.7. At
the 4-week follow-up, this number had decreased to 2.4 cigarettes per day. At the 2-weekfollow-up, 5 participants out of 13 (38%) had reported abstaining for the past week, and 7
participants out of 13 (54%) reported abstaining for the past week at the 4-week follow-up.

For the primary outcome, biochemically confirmed 7-day PPA at the 3-month follow-up, there
was no overall effect of the intervention, although effects were found among two subgroups:
those who enrolled in the study in their second or third trimester and those who were aged
≥26 years. Additionally, for secondary outcomes based on self-report, an effect of Quit4baby
on 7-day PPA at 1 and 3 months and in late pregnancy was observed. However, no effects
were observed on self-reported 7-day PPA at 6 months or in the postpartum period. Results
provide limited support of the efficacy of the Quit4baby text messaging program in the short
term and late in pregnancy, but not in the postpartum period.

Results indicate that SmokefreeMOM was rated highly and more favorably than a control
condition that consisted of a single text message in its helpfulness at 3-month follow-up and
in its frequency of messaging at both time points. Among the intervention group participants,
messages were read at high rates and participants unsubscribed from the program at low
rates. Nonetheless, almost 30% of participants experienced some technical problems with the
program during the study period, largely related to not being able to get responses from the
automated system after replying to queries or sending in keywords. There were no significant
differences between groups on use of extra treatment resources or on smoking-related
outcomes, though some outcomes favored the intervention group at 3-month follow-up. Some
participants felt the program was a trigger for smoking.

STUDY RESULTS

FIGURES AND TABLES

WV Vital statistics data

Bartholomew (2016)

Electronic health records

Self-report of smoking behavior,
exhaled CO, urine cotinine

Bailey, B.A. (2015)

Bell (2018)

DATA SOURCE

STUDY

TABLE 5: Continued

Smoking Cessation, maternal
health and cost/benefit

Prenatal smoking behaviors
and birth outcomes

Biochemically verified quit
rate

OUTCOME MEASURES

The introduction of a system-wide intervention to promote smoking cessation during
pregnancy increased referrals to smoking cessation by 2.5 times and the proportion of women
quitting by delivery by nearly twofold. Quitting smoking during pregnancy was associated
with a clinically important increase in birth weight. The referral rate increased progressively
in the first 3 months after the intervention was introduced. The intervention was associated
with a significant increase in referrals. Additional training sessions were associated with
an increase in referrals in the month of, as was availability of a system for enhanced initial
contact with smokers. Introduction of the intervention was associated with a significant
increase in quitting by delivery. The odds of quitting were higher) for deliveries with a
recorded referral to smoking cessation services, and if there was a record of a quit date. The
odds of quitting were significantly higher following additional training. Mothers resident in
the most deprived areas were less likely to quit as were younger mothers and those of white
ethnicity. Additional findings: Babies born to women who did not smoke during pregnancy
were significantly heavier than those born to women who smoked throughout pregnancy and
the incremental cost per additional quitter was £952 and the number needed to treat for each
additional quitter was 31 pregnant women.

None of the regulations had any effect on prenatal smoking in the full sample. Prenatal
smoking showed very limited effect, with a small decrease in married women with the
more comprehensive smoke free regulations. With regard to birth outcomes, only more
comprehensive smoke free regulations were associated with statistically significant favorable
effects on birth outcomes in the full sample: Comprehensive (workplace/restaurant/bar ban)
demonstrated increased birthweight and preterm birth. Restrictive (workplace/restaurant ban)
demonstrated a small decrease in very low birthweight. Among less restrictive regulations:
Moderate (workplace ban) was associated with a 23g decrease in birthweight; Limited (partial
ban) had no effect. Comprehensive’s improvements extended to most maternal groups, and
were broadest among mothers 21+ years, non-smokers, and unmarried mothers. Regulation
restrictiveness is a determining factor in the impact of smoke free regulations on birth
outcomes, with comprehensive smoke free regulations showing promise in improving birth
outcomes. Favorable effects on birth outcomes appear to stem from reduced second hand
smoke exposure rather than reduced prenatal smoking prevalence.

Of those offered the intervention, 28.1% quit smoking by the end of the second trimester
and remained smoking-free to delivery as verified biochemically. In contrast, only 9.8% of
the control group, who received usual care only, quit smoking prior to the third trimester and
remained smoking free to delivery. Birth outcomes also showed positive outcomes compared
to controls. Having educated health educators with knowledge of social needs was important
to outcomes and increased usage of prenatal services.

STUDY RESULTS
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DATA SOURCE

Saliva cotinine, birth records

National Survey of Drug Use and
Health (NSDUH) 2010-2013

In-patient records and follow up
phone surveys

UK National Health Service
database

STUDY

Berlin (2014)

Brown (2016)

Buchanan (2017)

Campbell (2017)
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Number of referrals, quit date
set, smoking abstinence rates

Smoking abstinence

Relationship between health
insurance and tobacco use in
1st, 2nd, and 3rd trimester

Abstinence rates; craving
for tobacco, withdrawal
symptoms, number of
cigarettes smoked, maternal
blood pressure, birth weight

OUTCOME MEASURES

In a hospital with an ‘opt-in’ referral system, adding CO screening with ‘opt-out’ referrals as
women attended ultrasound examinations doubled the numbers of pregnant smokers setting
quit dates and reporting smoking cessation. Approximately 2300 women attended antenatal
care in each period. Before the implementation, 536 (23.4%) women reported smoking at
‘booking’ and 290 (12.7%) were referred to SSS. After the implementation, 524 (22.9%)
women reported smoking at ‘booking’, an additional 156 smokers (6.8%) were identified via
the ‘opt-out’ referrals and, in total, 421 (18.4%) were referred to SSS. Over twice as many
women set a quit date with the SSS after ‘opt-out’ referrals were implemented (121 (5.3%,
95% CI 4.4% to 6.3%) compared to 57 (2.5%, 95% CI 1.9% to 3.2%) before implementation)
and reported being abstinent 4 weeks later (93 (4.1%, 95% CI 3.3% to 4.9%) compared to 46
(2.0%, 1.5% to 2.7%) before implementation).

This real-world, hospital-based, opt-out tobacco assessment and cessation program was able
to reach 198 perinatal smokers during their inpatient stay and another 83 patients not seen
at the bedside by phone after discharge, yielding an overall reach rate of 67% (281/421).
Those counseled in the hospital were twice as likely to be abstinent from smoking at any time
during the 30 days post-discharge. This opt-out service reached a highly nicotine-dependent
perinatal population, many of whom were receptive to the service, and it appeared to improve
abstinence rates post-discharge.

Among pregnant women there were no significant differences in the relationship between
insurance status and alcohol and tobacco use in the first two trimesters. However, in the third
trimester, 3.18% of insured pregnant women used alcohol in the past month versus 0.15% of
uninsured pregnant women. The relationship between insurance status and tobacco use was
not significant in the third trimester. Despite health insurance coverage, tobacco use persisted
during pregnancy.

The nicotine patch did not increase either smoking cessation rates or birth weights despite
adjustment of nicotine dose to match levels attained when smoking, and higher than usual
doses. Even a relatively high daily dose of nicotine, adjusted for baseline saliva cotinine
levels and administered with a relatively high self-reported compliance rate for a median
of 105 days during the second and third trimester did not increase abstinence rates. The
complete abstinence rate from quit date up to end of pregnancy was low (5.5% and 5.1%),
and this was lower than the 21% and 19% (relative risk 1.1%, 95% confidence interval 0.7%
to 1.8%) found in the most similarly designed previous study, but with a substantially shorter
exposure. The nicotine substitution rate in the nicotine patch group showed that abstinence
was unrelated to the level of nicotine substitution, suggesting that factors other than nicotine
replacement may determine abstinence in pregnant smokers. The nicotine patch did not
significantly reduce craving for tobacco, withdrawal symptoms, or number of cigarettes
smoked. Diastolic blood pressure increased significantly in the nicotine patch group compared
with placebo patch group.

STUDY RESULTS

FIGURES AND TABLES

Standard point of care data form

Eddy (2015)

Urine testing, Surveys

Coleman-Cowger
(2018)

Self- report telephone interviews,
saliva samples

Surveys (self-report questionnaires)

Chertok (2015)

Cummins (2016)

DATA SOURCE

STUDY

TABLE 5: Continued

Number of smoking
interventions by midwives;
smoking cessation rates
of women and household
members

Quit attempts, smoking
abstinence rates, relapse rates

Smoking cessation rates

Smoking cessation or
reduction

OUTCOME MEASURES

Over the course of the project, the six midwives delivered a total of 1086 ABC interventions
to the 101 women. This total is comprised of 438 reported incidences of asking about smoking
behavior, 358 incidences of offering brief advice and, 290 incidences of offering referral
to specialist cessation support to women. Sixteen women accepted referral to the dedicated
pregnancy smoking cessation service—all of whom had at least one reported contact with the
provider. Partners and other adults in the household received fewer ABC interventions than
did the women, as they were not present every time the midwife visited. Thirty-two women
became smoke-free during the course of the project following the midwives’ intervention.
Sixteen (50%) of the 32 women who became smoke-free recommenced smoking, nine during
pregnancy, and seven postnatally. Ten partners (15%) became smoke-free following the LMC
midwives’ intervention; in five of these cases the woman also became smoke-free. Three
other adults (2.7%) also became smoke-free and in two of these cases the woman herself also
became smoke-free.

The study demonstrated that a telephone-based, pregnancy-specific protocol without
financial incentives can increase smoking cessation during pregnancy, with a sustained effect
postpartum. At the end of pregnancy, women in the intervention were 1.5 times more likely to
be abstinent than those in the control group. Abstinence was higher for the intervention than
the control group at the end of pregnancy (30-day abstinence, 29.6% vs 20.1%; p<0.001), 2
months postpartum (90-day abstinence, 22.1% vs 14.8%; p<0.001), and 6 months postpartum
(180-day abstinence, 14.4% vs 8.2%; p<0.001). Cotinine-corrected 7-day abstinence rates at
the end of pregnancy supported the intervention effect (35.8% vs. 22.5%)

Limited benefits of including phone-based continuing care to standard care for smoking
cessation during pregnancy were found. There were no significant differences in average
cotinine levels between the Experimental and Control group at any of the time points. There
were no statistically significant differences in the number of tobacco products used per day
between the Experimental and Control groups. More participants in the Experimental group
were abstinent at 6 weeks postpartum (39% vs 25%; p=0.18) and 3 months postpartum
(25% vs 14%; p=0.21), but the percentage of smoking abstinent women was similar for the
Experimental and Control groups at 6 months postpartum.

Over the course of the intervention, there was a significant reduction in cigarette smoking
during pregnancy. Also, women expressed a higher level of confidence in feeling able to
reduce smoking during pregnancy compared to quitting smoking. The reported average
number of cigarettes smoked in a day showed a significant effect in reduction over time, from
9.9 (4.9) at baseline to 8.1 (4.9) at time 1, to 7.0 (4.7) by time 2, and 6.0 (5.6) by the end of
pregnancy, for an overall reduction of 43.5% over time.

STUDY RESULTS
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DATA SOURCE

State standard certificate of live
birth questionnaire

Expired air carbon monoxide
(EACO), self-report, standardized
scales

Self-report, exhaled carbon
monoxide levels (eCO)

In person questionnaires, interviews,
and hospital birth records

Enrollment data, in-person or
telephone interviews, birth
certificate data

STUDY

England (2017)

Fallin-Bennet (2019)

Forinash (2018)

Glover (2016)

Griffis (2016)

TABLE 5: Continued
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Change in number of
cigarettes smoked, smoking
cessation rates, how smoking
behaviors were addressed,
how the approached
influenced smoking
behaviors

Number of pregnant smokers
reached, quit rates

Biochemically verified
smoking cessation, selfreported quit rates, birth
outcomes

Smoking cessation rates;
depression, stress, and
nicotine dependence scale
ratings; cigarettes per day

Smoking cessation rates

OUTCOME MEASURES

A program effect was seen for smoking cessation among light (less than ten cigarettes during
the first trimester) and heavy (20 or more cigarettes during the first trimester) baseline
smoking clients. Clients who were light baseline smokers had a 45% probability of smoking
cessation compared to 38% for comparison women (p <0.01; Table 3). Heavier baseline
smoking clients also had a higher probability of smoking cessation—16% compared to 12%
(p = 0.01). Qualitative: Four of the 19 clients who smoked described achieving cessation, with
three suggesting that their behavior change was motivated primarily by their pregnancy rather
than a direct program effect. There was also a program effect for smoking reduction. Using
smoking to reduce stress was a frequently reported barrier to smoking reduction and cessation.

The cultural community health workers (CWHs) were able to find women who smoked while
pregnant. Although they did provide support at the initial visit, the continued level of support
provided varied. Based on the medical records, 24% reported quitting. Māori CHWs are best
placed to find women early in pregnancy and provide cessation information, support and
referral in a way consistent with traditional Māori knowledge and practices, and this study
suggests such an intervention could increase abstinence from smoking while pregnant.

Two-week cessation was achieved by 57.1 percent of the texting group versus 31.3 percent
in the control group. No difference was found in cessation rates for cold turkey (50%), NRT
patch (38.9%) or buprion cessation (50%). At follow-up, 8 women reported they successfully
quit, while 7 of those were verified by CO testing. Post analysis revealed that there were no
statistical differences between black and white patients and those who lived with or without
smokers in the household. However, black patients in the texting group were more likely to
quit than black patients in the SOC-only group. There were no differences in birth outcomes
between groups.

The pilot PWN intervention enrolled a high-risk population of pregnant or early postpartum
patients who smoked and demonstrated significant reductions in cigarettes smoked per day by
participants, as well as decreases in postnatal depression and stress. This pilot program had
minimal success with promoting total tobacco cessation. However, this program demonstrated
success in reducing cigarettes per day and nicotine dependence.

Exposure to a national anti-smoking campaign for a general audience was associated with
smoking cessation in pregnant women. Cessation rates were stable during 2009–2011 but
increased at the time Tips 2012 aired and remained elevated. Overall, 32.9% of unexposed
and 34.7% of exposed smokers quit by the third trimester (p<0.001). Exposure to Tips 2012
was associated with increased cessation (adjusted OR: 1.07, 95% CI 1.05 to 1.10). Cessation
benefits were observed across most subgroups, including adolescents under 18 years of age,
Medicaid-insured women, and women with less than a high school education. Media buy dose
was positively associated with cessation rates.

STUDY RESULTS

FIGURES AND TABLES

DATA SOURCE

Restricted-use 1991–2009 Natality
Detail Files, a Clean Air Dates
Table Report, and the Tax Burden
of Tobacco- self-report number of
cigarettes smoked per day

Questionnaires, standardized scales,
urinary cotinine levels

Health records for all pregnancies
resulting in birth in New South
Wales

Self-report, Urine cotinine

Standard scales, self-report, urine
cotinine

Depression scale scores, breath CO,
urine cotinine

STUDY

Hankins (2016)

Harris (2015)

Havard (2018)

Jin (2018)

Lee (2015)

Lopez (2015a)

TABLE 5: Continued

Depression scores, smoking
abstinence

Level of motivation to quit
smoking, smoking abstinence
rates

Daily cigarette consumption,
quit attempts, smoking
cessation

Monthly smoking prevalence

Smoking abstinence and
reduction rates

Number of cigarettes
smoked, smoking cessation,
neonatal health outcomes

OUTCOME MEASURES

The incentives-based intervention increased abstinence rates several-fold above control
levels among depression-prone and depression-negative women alike through 24-weeks
postpartum, 12-weeks after the intervention was discontinued. Providing this incentive-based
smoking-cessation intervention to pregnant and newly postpartum women who are at risk
for postpartum depression decreases depressive symptoms. The magnitude of change was
sufficient to reduce by 2–5 fold the proportion of women with depression scale total scores in
the clinical range during the initial 3-months postpartum using cut-points indicative of mild or
greater (≥17) and moderate or greater (≥21) depression. There were not sufficient numbers of
women scoring in the severe range (≥30) to conduct meaningful comparisons at that severity
level.

Comparable cessation rates between the cognitive behavioral intervention (CBC) and
control best practice (BP) groups in the intent-to-treat analysis. However, among those who
participated in the 5-month postpartum follow-up assessment, women who were in the CBC
group were more likely to be abstinent, compared to those in the BP group.

After 12 weeks treatment, there were no significant differences in number of smokers who
quit smoking (by self-report and urine cotinine verified), nor the daily cigarettes consumption,
nor quit attempts between the intervention and control groups. No significant difference
was found at delivery for quitting by self-report or urine cotinine verified, daily cigarette
consumption, or quit attempts between the two groups.

Prevalence of smoking during pregnancy decreased from 2003 to 2011 overall (0.39% per
month), and for all strata examined. For pregnancies overall, none of the evaluated initiatives
was associated with a change in the trend of smoking during pregnancy. Significant changes
associated with increased tobacco tax and the extension of the smoking ban (in combination
with graphic warnings) were found in some strata. The declining prevalence of smoking
during pregnancy between 2003 to 2011, while encouraging, does not appear to be directly
related to general population antismoking activities or a pregnancy-specific campaign
undertaken in this period. It remains possible, however, that these antismoking activities have
indirectly impacted the prevalence of maternal smoking, perhaps through gradual changes in
public sentiment.

For the web-based contingency management (CM), two of seven (28.57%) of the participants
achieved abstinence, and three of 10 (30%) of those enrolled in phone counseling were
abstinent by late pregnancy. Participants in CM attained abstinence more rapidly than those
in phone counseling. However, those in the phone counseling experienced less relapse to
smoking, and a greater percentage of these participants reduced their smoking by at least 50%.

Smoking bans had no effect on maternal smoking behavior. We find limited evidence
that these smoking bans have a material impact on neonatal health. They seem to neither
induce pregnant women to stop smoking nor reduce the number of cigarettes consumed in
a meaningful way. Therefore, it is not surprising that we find no effect on health outcomes
of neonates born to mothers who report smoking. From a public health perspective, it is
disappointing that we also find no effect on the newborns of nonsmokers.

STUDY RESULTS
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DATA SOURCE

Questionnaires, breath CO & urine
cotinine, delay discounting task
scores (DD), Barratt Impulsiveness
Scale (BIS)

Survey, phone interview

Indoor air quality measurements
(IAQ), interviews

Surveys, data from mobile text
system, exhaled breath CO, saliva
cotinine

STUDY

Lopez (2015b)

Minian (2016)

Morgan (2016)

Naughton (2017)
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Validated continuous
smoking abstinence, selfreported smoking behavior,
participation in follow-up,
cost per quitter

Feasibility of IAQ, change in
smoking behaviors

The degree to which
blogging was perceived to
support smoking cessation

Differences in impulsiveness,
smoking cessation

OUTCOME MEASURES

Using the validated, continuous abstinence outcome, 5.4% (11 of 203) of MiQuit participants
were abstinent versus 2.0% (four of 204) of usual care participants. The Bayes factor for
this outcome was 2.23. Completeness of follow-up at 36 weeks gestation was similar in both
groups; provision of self-report smoking data was 64% (MiQuit) and 65% (usual care) and
abstinence validation rates were 56% (MiQuit) and 61% (usual care). The incremental costper-quitter was £133.53 (95% CI = –£395.78 to 843.62).

The intervention was feasible (recruitment rate was approximately 30 %) as a ‘light touch’
add-on to routine care delivered by independent research midwives (Aberdeen) as well as
when embedded in an existing smoking cessation service (Coventry). Interviews indicated
the women valued personalized information and the additional literacy in smoking (and
its associated dangers) they gained, especially when they struggled with quitting. Diverse
accounts of smoking behaviors and experiences of participation were given. Many women
reported changes to their smoking behaviors, including having smoking restrictions in place
at home. Most women wanted to make further changes to their own behavior, but could not
commit or felt constrained by living with a partner or family members who smoked. Some
expressed desire to change these people’s smoking behaviors. Others could not envision
quitting. Only one woman in Aberdeen engaged with services following the intervention
and all six women in Coventry were already participating in a cessation program. IAQ was
supportive of initiating smoking cessation.

Participants perceived the blogging process to help them reduce or quit smoking; their
perceptions were supported by their reported smoking status, which appeared to decrease over
the course of their experience blogging for PREGNETS, an online forum. One explanation
for these findings is that participants experienced some of the social and personal benefits of
blogging that are found to influence smoking cessation.

There were no individual differences in impulsiveness as measured by either DD or BIS was
a significant moderator of smoking cessation outcomes in the single prospective trial or when
DD was examined across multiple trials. That is, there was no evidence of a significant main
effect of either impulsiveness measure or interactions of them with treatment condition in
predicting antepartum or postpartum smoking status. Turning to what did predict abstinence
from smoking in the present study, the results are strongest for predicting late-pregnancy
abstinence. Three variables predicted across the single and multiple trials: being assigned to
the incentive-based intervention, having lower baseline smoking rates, and having tried to quit
smoking prior to the current pregnancy, with the model fit of these predictors being reasonably
strong. Having less than 12 years of education was a predictor in analyses based on multiple
trials, but not the single trial.
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Urine cotinine levels, phone
interviews

Breath CO, website statistics,
survey, medical records

Patten (2019)

Reynolds (2019)

Surveys, urine cotinine

Olson (2019)

Self-reported smoking levels, breath
CO

Self-report, medical records

Olaiya (2015)

Passey (2018)

DATA SOURCE

STUDY

TABLE 5: Continued

Participation/ follow-up rate,
website visits, quit rates,
perception of program

Perceptions of program, quit
rates, biochemically verified
smoking abstinence

Perception of program,
program completion rates,
breath CO measures

Quit rates without relapse
during pregnancy, smoking
cessation that lasted to
postpartum visit

Quit rates, odds of quitting,
birth weight

OUTCOME MEASURES

The level of interest and participation rate in the study as well as the level of engagement with
the intervention was lower than expected. Of the 13 women randomized to the intervention
group, three visited the website. There were no return visits. In total just 12 women (55%)
returned for follow-up, despite the appointment coinciding with their antenatal anomaly scan.
None of the women quit smoking. Although this RCT on smoking cessation in pregnancy
was unsuccessful, we report our findings because we believe there are learning points
for researchers and maternity services. We found that women who are persistent smokers
when they present for hospital antenatal care have little interest in quitting. Although the
intervention was evidence-based, customized and accessible, patient engagement was poor.
Those who are not motivated to quit appear reluctant to seek advice, however brief, or to
access ongoing online support, however customized.

The biomarker feedback intervention demonstrated feasibility and acceptability among
pregnant Alaskan native women, but it was no more effective than usual care with respect
to smoking abstinence at week 5 or at delivery. Both study groups achieved identical
biochemically verified smoking abstinence rates of 20% (26% per-protocol) at delivery.

The program was well received, with a reasonable enrolment rate (58%) and excellent
completion rate (86%). The high completion rate and the expressed views of the women
interviewed indicate that women appreciated the intensive support they received. The
intensity of the program provided challenges for implementation. In particular, the groups
were difficult and resource intensive to run. Other studies with pregnant smokers have found
difficulties with groups, because some women lack confidence to attend, and transport
difficulties and conflicting commitments can prevent attendance. Twice-weekly visits early in
the program were also difficult to manage, particularly if the AMIHS team was understaffed.
58% of the 19 who completed the program had CO confirmed quit at any time during the
intervention, and 42% CO confirmed quit late in pregnancy. 84% attempted to quit and 79%
quit for at least 24 hours (self-reported).

The quit rates between the groups did not different significantly (Intervention 36.4%, Control
29.4%). However, significantly more mothers who had received the intervention quit and
continued as nonsmokers postpartum (Intervention 31.8%, Control 16.2%)

Of 71,526 pregnant smokers at WIC enrollment, 23% quit. Odds of quitting were higher
among women who attended a clinic after versus before clinic staff was trained (adjusted odds
ratio, 1.16; 95% confidence interval, 1.04–1.29). The adjusted mean infant birth weight was,
on average, 96 g higher among women who reported quitting (P < 0.0001), regardless of clinic
training status. In rural, non-Appalachian counties and Appalachian counties, the odds of
quitting smoking were higher among women attending a clinic after it was trained, compared
with women who visited the same clinic prior to training aOR (1.31; 95% CI, 1.07–1.60) and
aOR (1.25; 95% CI, 1.01–1.54), respectively. There was no difference in the odds of quitting
smoking by clinic training status among women attending clinics in metropolitan (aOR, 1.00;
95% CI, 0.83–1.20) or suburban (aOR, 0.96; 95% CI, 073–1.27) counties.

STUDY RESULTS

FIGURES AND TABLES

NPM 14.1: SMOKING IN PREGNANCY EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

91

92

DATA SOURCE

Telephone interviews

Website data, survey, nicotine
dependence scales

Breath CO, Nicotine dependence
scale, self-report, cotinine levels
(blood, urine and saliva)

Surveys, exhaled CO, salivary
cotinine, accelerometer

Self-report, carbon monoxide and/
salivary cotinine, survey

STUDY

Sloan (2017)

Stiegler (2016)

Tappin (2015)

Ussher (2015a)

Ussher (2015b)

TABLE 5: Continued
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Smoking cessation, physical
activity levels, birth
outcomes

Smoking abstinence rates,
physical activity rates,
attendance to treatment
sessions, birth outcomes

Biochemically verified
smoking cessation, number
needed to treat (for incentive
effectiveness)

Online platform usage,
smoking abstinence rates

Perceptions of program,
smoking abstinence or
reduction

OUTCOME MEASURES

Supplementing behavioral support with a physical activity (PA) intervention was no more
effective than behavioral support alone in promoting smoking cessation. These findings
were observed despite the physical activity group self-reporting 35–47% greater increases in
physical activity than the control group during the intervention period. There was no evidence
that the physical activity intervention increased adverse events or had a harmful effect on birth
outcomes and there was some evidence that the PA intervention resulted in fewer caesarean
sections. In pregnancy, the physical activity intervention that we tested is not recommended
for smoking cessation but remains indicated for general health benefits.

No significant difference was found in rates of smoking abstinence at end of pregnancy
between the physical activity and control groups (8% v 6%; odds ratio 1.21, 95% confidence
interval 0.70 to 2.10). For the physical activity group compared with the control group, there
was a 40% (95% confidence interval 13% to 73%), 34% (6% to 69%), and 46% (12% to
91%) greater increase in self-reported minutes carrying out physical activity per week from
baseline to one week, four weeks, and six weeks post-quit day, respectively. According to the
accelerometer data there was no significant difference in physical activity levels between the
groups. Participants attended a median of four treatment sessions in the intervention group
and three in the control group. Adverse events and birth outcomes were similar between the
two groups, except for significantly more caesarean births in the control group than in the
physical activity group (29% v 21%, P=0.023).

Significantly more smokers in the incentives group than control group stopped smoking: 69
(22.5%) versus 26 (8.6%). The relative risk of not smoking at the end of pregnancy was 2.63
(95% confidence interval 1.73 to 4.01) P<0.001. The absolute risk difference was 14.0% (95%
confidence interval 8.2% to 19.7%). The number needed to treat (where financial incentives
need to be offered to achieve one extra quitter in late pregnancy) was 7.2 (95% confidence
interval 5.1 to 12.2).

32 of the total sample women registered on the platform during the course of 20 weeks.
26 women met the criteria for tobacco dependence. Three months after the end of the
program, five reporting women stated that there had been a positive change in their tobacco
consumption due to their participation in the online program. All stated that they had smoked
less because of their participation and four participants in the tobacco program succeeded in
stopping smoking completely during pregnancy. The follow-up survey in the 3-month interval
(n = 5) showed an abstinence rate in the tobacco program of 18.5 %.

Pregnancy-specific cessation support via text messaging was well received and participants
indicated that the support increased their motivation to stop smoking. Participants felt texts
had key advantages over face-to-face support, largely due to the convenience, the constant
presence, encouragement and low-pressure nature of the texts. At follow-up, five participants
reported abstinence from smoking, with an additional two reporting quitting postpartum. All
other participants reported cutting down

STUDY RESULTS

FIGURES AND TABLES

DATA SOURCE

Urine cotinine, self-report calendar
of cigarette use

Depression scales, survey, cotinine
levels

STUDY

Wen (2019)

Zvorsky (2015)

TABLE 5: Continued

Smoking abstinence rates,
depression levels

Smoking cessation,
participant satisfaction

OUTCOME MEASURES

Financial incentives that were contingent on smoking cessation significantly increased
7-day, point-prevalence abstinence rates compared to the non-contingent control condition at
each assessment through 24 weeks postpartum. The study concludes that depression-prone
pregnant and newly postpartum women respond well to this incentive-based smokingcessation intervention in terms of achieving abstinence, and the intervention also reduces the
severity of postpartum depression ratings in this at-risk population.

A relatively high smoking cessation rate and high participation satisfaction were found. As
hypothesized, the smoking cessation rate in this study (63%) was relatively higher than the
rates in our previous trials using contingent incentives only (34%) and other trials using nonincentive approaches (~6% overall).
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STUDY

LIMITATIONS

Abroms (2017a)

The study was not powered to detect differences in smoking-related outcomes, and unlike prior studies, none were
detected. One final finding of note was that few participants—9% (7/80) of all participants—reported receiving extra
treatment help in the form of help from the quitline. This was in spite of a clear effort to get all participants to call the
quitline. Recruitment was a challenge. While the intervention was aimed at pregnancy cessation, by 3-month follow-up
some women gave birth during the study period. It is unclear what the impact of the birth was on smoking behaviors.
The study results may not be generalizable to all pregnant smokers as participants had the following characteristics:
They had disclosed their smoking status to their medical provider, were from a mid-Atlantic metropolitan area, and on
average were 21.42 weeks pregnant.

Abroms (2017b)

This study had insufficient power with the sample size. Further, the intervention group was less responsive than
controls for the 1 month follow up, resulting in more missing data in intervention group. Additionally, some
participants in the control group sought outside quit support.

Abroms (2015)

Out of the 409 women (Text4baby subscribers) who indicated they were interested in being part of the study (pilot
testing of Quit4Baby), only 20 were found to be eligible. Of this number, 16 completed the 2-week follow-up survey
(80% response rate), and 13 completed the 4-week follow up survey. Additional weaknesses include the lack of a
control group and that participation may have been limited by some Text4baby subscribers’ unwillingness to disclose
their smoking activity.

Bailey, S.R. (2017)

This study was limited to an Oregon population of community health center patients, thus, results might not generalize
to patients in other states or adults who seek care at non-community health centers. It could not be determined from
the data which patients had providers who had registered and attested to meeting Centers for Medicare and Medicaid
Services’ Meaningful Use (MU) of Electronic Health Record (EHR) Program measures; therefore, all adult patients
who met study inclusion criteria were included. The denominator was limited to patients seen within each measurement
year, whereas MU includes patients seen in the past 24 months; therefore, these findings should not be interpreted as a
direct measure of MU performance.

Bailey, B.A. (2015)

The use of an historical control group, instead of a current control group as part of a randomized controlled design,
could have introduced additional differences between the two groups. All women were included in control group, but
women in the intervention group chose to participate, introducing bias in results. A cigarette tax was introduced during
the study period and could have had an effect on quit motivation or rates, and costly health educators (grant supported)
may not be sustainable or replicable.

Bartholomew (2016)

This study was limited by an inability to measure secondhand smoke exposure and the paucity of data on policy
implementation and enforcement.

Bell (2018)

We used routinely collected data from a number of different sources. Organizations collected different variables or
defined variables differently, and these were combined and unified to provide a single measure of smoking status in
pregnancy. Some variables had high levels of missing data. Thus, alternative explanations for the findings should
be considered. There may have been changes in characteristics of the women over the study period and changes in
responsibility for smoking cessation services. It was unable to be determined whether the effect of the intervention was
sustained beyond 4 months, or postnatally in individual women. The intervention targeted behaviors at a number of
levels across the healthcare system, both organizational and individual. It was not possible to identify specific aspects
of this complex intervention which led to the observed changes, nor were the authors able to confirm whether the
positive effects we observed were sustained. The finding that additional training sessions increased referrals suggests
that repeated training may be required to prevent attenuation.

Brown (2016)

This study used self-reported smoking behaviors without biochemical verification. The cross-sectional study design
does not allow for assumptions about the temporal order of the variables, which limits causal inferences. Health
insurance may not be the only or best measure of access to health care. Nicotine dependence and alcohol use disorders
were not the focus of the use of the survey.

Buchanan (2017)

This is an evaluation of a clinical tobacco cessation hospital service, and as such, data were not collected necessarily
for research purposes, bedside consults and interviews were not standardized, and there was missing data from
the electronic medical record. Second, post-discharge abstinence outcomes are self-reported and no biochemical
confirmation of abstinence was collected. Third, given missing demographic information, it cannot be ensured that the
analyzed sample was representative of the perinatal population of the hospital generally.
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Campbell (2017)

Although CO validation was used to refer women to smoking cessation programs, cessation outcome was not CO
validated but self-reported; errors in the data collection system found that a small number of women who should have
been referred were not, and some data was not collected. The study was conducted in a limited geographic area so
results may not be generalizable

Chertok (2015)

This study had a small sample that was limited to a geographic region with relatively high prenatal smoking rates,
minimizing generalization of results. Smoking behaviors were not biochemically verified and the self-reported smoking
may have been subject to reporting bias. Women who participated in the study may also have been tending toward
smoking cessation on their own.

Cummins (2016)

No information was provided on participant demographics. It’s unclear where they reside and which quitlines(s) the
participants called. No details on the smoking-cessation phone script specifically intended for pregnant women and the
study was not designed to test the individual components of the telephone counseling nor compare it to the standard
quitline counseling or to those who do not use quitlines. The return rate for biochemical validation of self-report was
low (24.1%). Although there was no difference in the return rates between conditions, low rates limit conclusions about
misreporting rates and increase the reliance on self-report

Eddy (2015)

The sample size was small and the participants chose to be in the study and may not be representative of all pregnant
smokers. The midwives used their discretion to judge the most appropriate time and frequency to raise the topic of
smoking so the dosage of the intervention varied for each participant. Participants were enrolled at different times
during the study, receiving differing lengths of the intervention.

England (2017)

There is no data on exposure to the campaign at the individual level and it is not known what other smoking cessation
exposures pregnant women had before, during, or after the campaign period. Similarly, there is no post campaign,
unexposed population in which to determine whether cessation rates would return to pre-campaign levels. Other
limitations include that quit status was not biochemically validated, which would be problematic if non-disclosure
increased after the introduction of the Tips campaign. Our results apply to pregnancies ending in a live birth in three
states and can’t be generalized to the US population or to pregnancies ending in miscarriage or stillbirth. Cessation
rates in Kentucky increased disproportionately after Tips 2012 was aired compared with Ohio and Indiana supports
that effects of the campaign may vary by state and Tips campaign could be more modest in states with lower smoking
prevalence. Unlike the Tips 2013 campaign in which media markets were randomized to receive a higher or lower
media buy, the national media buy for Tips 2012 was supplemented with broadcasts in smaller local television channels
in media markets with high smoking prevalence. Thus, our finding that cessation was positively associated with media
buy dose could be the result of confounding. It is unknown whether the 2012 Tips campaign was as effective among
pregnant smokers as a campaign specifically targeting pregnant women would have been.

Fallin-Bennet (2019)

Not randomized, not all participants completed the follow up in the postpartum phase, may have over representation
of those who are more motivated to quit. There were also limitations regarding the analysis strategies employed in
the statistical testing of assessment scores due to unbalanced baseline versus post intervention panels as well as small
sample sizes, which means that statistical analysis had low power.

Forinash (2018)

The study was underpowered to detect statistical differences due to slow enrollment and high dropout rates. Of the
49 randomized study participants, 13 withdrew and 6 were lost to follow-up. Compliance with the smoking cessation
medication therapy, lack of a support system, and commitment to behavioral changes may also have been a barrier for
the low-income patients in this study.

Glover (2016)

The sample size was small and limited to a small geographic region with no comparison group. The amount and
specific type of support by the community health workers was not assessed. A more robust study would be needed to
understand the dosage of the support needed for increasing quit rates and test the transferability to other regions to
determine efficacy.

Griffis (2016)

The observational study design is subject to bias is estimates of program effect; self-reporting on birth certificates
could have underrepresent actual smoking behaviors; and the analysis did not take dosage of this or other social service
programs into consideration.

Hankins (2016)

Because not all states report smoking information for all years, CA, FL, IN, SD, MI, and NY were dropped from the
analysis and the smoking behaviors were self-reported and subject to inaccuracies.

Harris (2015)

Small sample size, lack of follow up postpartum to see if effects lasted.
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Havard (2018)

There may have been other changes in the environment during the study period that contributed to changes in
prevalence of smoking during pregnancy, perhaps to a different extent in different strata. Not able to account for this by
including a geographical control because most of the antismoking activities were implemented nationally. While it is
possible that changes in the smoking cessation support provided in antenatal care during the study period would have
led to greater smoking cessation during pregnancy, quitting after conception would not have affected smoking as it was
measured in the current study.

Jin (2018)

The period of the intervention (12 weeks) was relatively short term and the 20 minutes of exercise was a relatively
low dose of intervention. Participants in this study were not randomized to groups and did not receive additional
interventions between the period of the treatment cessation and at delivery.

Lee (2015)

There was a modest sample size with a relatively high rate of attrition, reducing power. There was potential sample bias
because the sampling missed lower-income women who seek treatment later in pregnancy.

Lopez (2015a)

Although there were significant reductions in the proportion of women with depression scale scores indicative of
possible mild or moderate depression, it could not be confirmed that the intervention reduced the proportion of women
meeting diagnostic criteria for depression. Also, the depression scale instrument used was not specifically developed
for postpartum depression and the scale used may assesses general symptoms of pregnancy and early postpartum that
are not necessarily related to depression and hence risks inflating depression rating.

Lopez (2015b)

Generalization of results is difficult because the study conditions were not the same across the combined studies and
the sample participants represented a self-selected group within a limited geographic area. It was not tested and is not
known how well the incentives offered in these studies would work for a more diverse group of pregnant women who
smoke.

Minian (2016)

The sample size was a very small, self-selected group in a small geographic area and limited to the number of
PREGNETS online forum bloggers who were available for follow-up. One participant who did not blog for 7 months
before final survey created recall bias. Monetary incentives may have influenced motivation for participation or
responses.

Morgan (2016)

The participants were a small group who self-selected to participate, with each participant having a combination of
individuals factors that influenced their participation and smoking behaviors beyond the study interventions of indoor
air quality measurements.

Naughton (2017)

Completeness of follow-up and biochemical validation rates were not optimal, potentially reducing statistical power
although the women lost to follow up were considered still smoking. The sample was not representative and of
unknown generalizability of findings to all pregnant smokers.

Olaiya (2015)

The measures relied on self-reported smoking behavior data. There was no way to examine the effect of varying
degrees of fidelity to the 5As implementation by the various trained clinics. There were no precise timelines as to when
5As training was completed and initiated in the individual WIC clinics (rounded to calendar year the 5As was reported
to have begun). Clinics that received the 5As training were not randomly selected and results may not be generalizable
to all Ohio WIC clinics or outside of Ohio.

Olson (2019)

The study was nonrandomized and was limited to a rural, white population. The control group data was collected in
2013-14, while the Smoke-Free Moms data was gathered in 2015-2016. It’s hard to know which variables may have
changed during that time period, such as changing counselors.

Passey (2018)

There was no control group and the sample size was small and in a limited geographical area. One of the original study
sites withdrew from the program and those who declined to participate in the program were not interviewed as to why/
obtain their perspectives.

Patten (2019)

The study had a small sample size of one geographic area of AK, limiting generalizability. The control group
participants in the study were already enrolled in a quit program and may be different than general population of
pregnant smokers/women.

Reynolds (2019)

The researchers were unable to recruit the number of women needed to show effects of the intervention (They recruited
22 but needed 220 to be able to show statistical differences).

Sloan (2017)

Small sample of 15 women elected to participate. Of 203 participants in the larger study, 112 were followed up at
the end of pregnancy and 79 gave permission to be contacted for an interview. However, only 15 participants were
ultimately interviewed.
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Stiegler (2016)

This study had a small sample size and did not survey or interview those that dropped out to determine why. The
outcome data relied on self-report surveys or measures.

Tappin (2015)

Limited geographic area and the economic analysis included uncertainty because of postnatal relapse in some
participants. There were a high number of losses to follow up.

Ussher (2015)

Low attendance may have affected the outcomes. Women in the physical activity group attended a median of only four
of 14 sessions. Evidence for the intervention influencing processes that might aid cessation, such as confidence for
quitting, urges to smoke, or withdrawal symptoms was lacking; reliance on some self-reported exercise and smoking
behaviors.

Ussher (2015b)

Despite extending the recruitment period, the study team recruited only 91% of the target population. Quit rates were
lower than anticipated in the power calculation, which also reduced the power of the study.

Wen (2019)

Small sample size threatens the reliability of results including the estimated smoking cessation rat. The generalizability
of findings might be limited because all participants were recruited from only one geographic area and all participants
were of a similar age range. There was no control group to fully control for other factors that might affect smoking
cessation such as participation attention and time. It was challenging to separate out the individual effect of each
component of the multicomponent intervention. A considerable proportion of participants did not complete all the
scheduled repeated baseline visits due to spontaneous quitting, pre-term delivery, miscarriage, or unknown reason.
While patient satisfaction at the post-test was very positive, it needs to be interpreted with caution, given a substantial
proportion (30%) did not respond to the satisfaction evaluation question.

Zvorsky (2015)

Use of a secondary analysis of four trials conducted with other aims makes the results vulnerable to potential biases.
The authors did not include a diagnostic instrument and therefore cannot determine what proportion of women met
formal criteria for depression. The depression scale used was not specifically for postpartum depression.

TABLE 7: INDIVIDUAL EVIDENCE RATINGS
STUDY

INTERVENTION TYPE/INTERVENTION COMPONENTS

SCIENTIFICALLY RIGOROUS
Naughton (2017)

Psychosocial: Counseling

Tappin (2015)

Psychosocial: Incentives

MODERATE EVIDENCE
Abroms (2017b)

Psychosocial: Health education + Incentives

Bailey B.A. (2015)

Psychosocial: Counseling

Bell (2018)

Psychosocial: Health care provider training

Berlin (2014)

Pharmacotherapy: Nicotine replacement therapy

Cummins (2016)

Psychosocial: Counseling

England (2017)

Population-based: Policy

Forinash (2018)

Psychosocial: Health education

Griffis (2016)

Psychosocial: Multicomponent

Lee (2015)

Psychosocial: Counseling

Lopez (2015a)

Psychosocial: Incentives

Olaiya (2015)

Psychosocial: Multicomponent

Zvorsky (2015)

Psychosocial: Incentives
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EMERGING EVIDENCE
Abroms (2017a)

Psychosocial: Health education + Incentives

Abroms (2015)

Psychosocial: Health education + Social support

Buchanan (2017)

Psychosocial: Automatic initiation of smoking cessation program

Campbell (2017)

Psychosocial: Automatic initiation of smoking cessation program

Chertok (2015)

Psychosocial: Health care provider training

Coleman-Cowger (2018)

Psychosocial: Counseling

Eddy (2015)

Psychosocial: Counseling

Fallin-Bennett (2019)

Psychosocial: Counseling

Glover (2018)

Psychosocial: Social support

Harris (2015)

Psychosocial: Counseling + Incentives + Feedback

Minian (2016)

Psychosocial: Journaling

Morgan (2016)

Psychosocial: Feedback

Olson (2019)

Psychosocial: Incentives

Passey (2018)

Psychosocial: Incentives

Patten (2019)

Psychosocial: Counseling

Sloan (2017)

Psychosocial: Counseling

Stiegler (2016)

Psychosocial: Counseling

Ussher (2015a)

Psychosocial: Exercise

Wen (2019)

Psychosocial: Incentives

MIXED EVIDENCE
Bailey S.R. (2017)

Psychosocial: Automatic initiation of smoking cessation program

Bartholomew (2016)

Population-based: Policy

Brown (2016)

Population-based: Policy

Havard (2018)

Population-based: Policy

Lopez (2015b)

Psychosocial: Incentives
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Hankins (2016)

Population-based: Policy

Jin (2018)

Psychosocial: Exercise

Reynolds (2019)

Psychosocial: Counseling

Ussher (2015b)

Psychosocial: Exercise
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