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Abstract

Objectives:
Maternal cigarette smoking is the leading modifiable
risk factor for adverse pregnancy outcomes, and yet
approximately 14% of women in the United States
smoke cigarettes during pregnancy. This study ex-
amines cigarette smoking and cessation and reduced
nicotine content (RNC) cigarette knowledge, atti-
tudes, and practices in patients at an outpatient
perinatal substance abuse treatment center.

Methods:
Consenting patients who were smokers (N = 26)
completed the 11-item survey instrument.

Results:
Eighty-eight percent of participants reported current
interest in quitting smoking. Four percent endorsed
smoking RNC cigarettes before the survey, and 60%
reported interest in trying them in the future. Sixty-
nine percent reported interest in learning more
about RNC cigarettes and 68% believed that they
were at least as safe as regular cigarettes.

Conclusions:
Under the 2009 Family Smoking Prevention and
Tobacco Control Act, the Food and Drug Adminis-
tration has the authority to mandate reduction in the
nicotine content of cigarettes. Results show the
potential for pregnant smokers to perceive RNCs as
relatively safe and appealing alternatives to regular
cigarettes. Further study of the efficacy and safety of
RNC cigarettes in pregnancy is needed to minimize
the risk of any unintended maternal and child public
health consequences of a national policy to reduce
the cigarette nicotine content.
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Maternal cigarette smoking is the
leading modifiable risk factor for

adverse pregnancy outcomes, including
spontaneous abortion, preterm deliv-
ery, low birth weight, and sudden infant
death syndrome.1 Despite this known

health burden, approximately 14% of
all United States women2 and up to
95% of substance-dependent women
smoke cigarettes during pregnancy.3–5

These numbers have changed very little
over the past 20 years2 despite effica-
cious behavioral treatments6–8 now rec-
ommended as part of prenatal care for
smokers.8,9

Medication treatments are not cur-
rently recommended for all pregnant
smokers because of the inadequate evi-
dence regarding their safety or efficacy
during pregnancy.10 Nicotine replace-
ment therapy (NRT) has been studied in
pregnant populations, but because of
the lack of demonstrated efficacy and
concern about nicotine’s harmful fetal
effects,11–16 NRT is currently recom-
mended only for pregnant women smok-
ing 20+ cigarettes daily.8,9,17–21

The use of reduced nicotine con-
tent (RNC) cigarettes has been pro-
posed as an alternative strategy to
decrease the prevalence of cigarette
smoking in the overall population.22–25

With the signing into law of the 2009
Family Smoking Prevention and Tobac-
co Control Act (FSPTCA), the Food and
Drug Administration (FDA) was given
the authority to regulate tobacco prod-
ucts. This authority extends to mandat-
ing a reduction in cigarette nicotine
content, if such a reduction is demon-
strated to improve public health.

Some studies have suggested that
RNC cigarettes may increase compensa-
tory smoking behavior [smoking more
cigarettes per day (CPD) to make up for
the lack of nicotine].26,27 This behavior
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would pose special concern for preg-
nant smokers for whom compensatory
smoking may lead to increased fetal
exposure to non-nicotine toxins found
in cigarette smoke that are associated
with adverse pregnancy outcomes.28,29

Although the potential health benefits
of switching a pregnant smoker to RNC
cigarettes may outweigh the risks, very
little research has examined the risks or
benefits of maternal RNC cigarette use
to women and children, consistent
with a general lack of integration of
sex considerations in tobacco control
research.30

Further study of RNC cigarettes in
pregnancy is necessary to minimize the
risk of any unintended maternal and
child public health consequences of a
national policy to reduce the cigarette
nicotine content. In this preliminary
inquiry, we examined cigarette smoking
and cessation and RNC cigarette knowl-
edge, attitudes, and practices (KAP)
among patients attending an outpatient
perinatal substance abuse treatment
center.

MATERIALS AND METHODS

Surveys were administered to sub-
stance-dependent smokers (N = 26) at
the Johns Hopkins Center for Addiction
and Pregnancy (CAP). All CAP patients
are substance-dependent and either
pregnant or <9 weeks postpartum. All
patients who were self-reported smok-
ers were eligible for study participation.

CAP is a comprehensive, multi-
disciplinary perinatal substance abuse
treatment program located at the Johns
Hopkins Bayview Medical Center. CAP
provides intensive outpatient substance
abuse treatment to pregnant and post-
partum women and their children.31

The RNC cigarette KAP instrument
was developed by the lead author of
this study specifically for CAP patients.
It includes demographics and back-
ground characteristics (3 items), ciga-
rette smoking and cessation attitudes
and practices (3 items), and RNC ciga-
rette KAP (5 items). Demographics and
background items include pregnancy
versus postpartum status, opioid-ago-
nist use, and duration of CAP treatment.
Cigarette smoking and cessation items

include self-report of average CPD, inter-
est in quitting, and any use of cessation
medications. RNC cigarette KAP items
include perception regarding RNC ciga-
rette safety and interest in trying RNC
cigarettes. Item response choices vary:
yes/no, multiple choice, fill-in-the-blank,
and Likert score.

All study procedures were ap-
proved by the local institutional review
board. Surveys contained no identifying
information. Participants received no
compensation and participation was
completely voluntary. All surveys were
brief, self-administered, and anony-
mous. They were distributed by and
returned to a member of the study team
between November 6, 2009 and Novem-
ber 20, 2009. All analyses were per-
formed using the 2007 version of
Microsoft Office Excel.

RESULTS

The completion rate was 43% (26
of 60), on the basis of an average daily
CAP census during the study period.
Most participants were pregnant
(85%) and opioid-agonist maintained
at the time of survey completion (92%).
The average number of days in CAP
treatment was 73 (SD 75).

Patients reported smoking an
average of 12.3 (SD 7.5) CPD. Eighty-
eight percent endorsed at least being
‘‘somewhat’’ interested in trying to quit
smoking, and 44% endorsed being ‘‘a
lot’’ or ‘‘extremely’’ interested in trying
to quit smoking. Less than half (42%)
reported any past or present use of
any pharmacological smoking cessation
method, the most common (38%)
being nicotine patch or gum. Fewer still
reported any use of bupropion (15%), a
nicotine inhaler (4%), and varenicline
(0%).

Only 1 patient (4% of sample)
endorsed having tried RNC cigarettes
before the survey. Sixty-nine percent
endorsed being ‘‘somewhat,’’ ‘‘a lot,’’
or ‘‘extremely’’ interested in learning
more about RNC cigarettes. Sixty-eight
percent endorsed perceiving RNC ciga-
rettes as being ‘‘just as safe,’’ ‘‘safer,’’ or
‘‘much safer’’ for their baby compared
with regular cigarettes. Sixty percent en-
dorsed being ‘‘somewhat’’ or ‘‘extremely’’
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likely to try RNC cigarettes if they knew
that RNC cigarettes would not cause them
to crave or smoke more cigarettes and
might be safer for their baby.

DISCUSSION

This report measured cigarette
smoking and cessation and RNC ciga-
rette KAP among cigarette smoking pa-
tients attending a perinatal substance
abuse treatment program. Although less
than half of the patients in this study
reported any use of pharmacologic
smoking cessation treatments, most
were at least somewhat interested in
trying to quit smoking. As expected,
the pharmacologic agents most com-
monly used were those available over
the counter. Despite a lack of knowl-
edge about RNC cigarettes, a majority of
patients perceived RNC cigarettes to be
at least as safe for their baby as regular
cigarettes and reported interest in try-
ing them. These results suggest that,
despite limited knowledge regarding
the efficacy and safety of RNC cigarettes,
substance-dependent pregnant women
are favorably inclined towards them.
Thus, if the FDA were to introduce
RNC cigarettes to the general popula-
tion, pregnant women may be likely
to use these cigarettes, potentially ex-
posing women and their fetuses to
increased levels of non-nicotine ingre-
dients and byproducts found in ciga-
rette smoke because of compensatory
smoking behavior.

To our knowledge, RNC cigarette
use by pregnant women has not been
studied previously. In addition, no re-
ports have examined KAP about RNC
cigarettes among nonpregnant women
or in the general population. As re-
viewed in Table 1, there have been 4
studies regarding the use of reduced
nicotine yield (RNY) cigarettes in preg-
nancy: 1 intervention trial of pregnant
and nonpregnant individuals32 and 3
correlational studies of pregnant wom-
en.33–35 However, because of the differ-
ences in the construction of RNY
cigarettes and RNC cigarettes, these
studies may not be directly relevant. In
contrast to RNC cigarettes, which con-
tain less nicotine than regular ciga-

rettes, RNY cigarettes have levels of
nicotine similar to regular cigarettes.
In addition, reduced-yield cigarette fil-
ters can be easily manipulated by the
smoker to provide desired doses of
nicotine. Nonetheless, some potential
benefits of smoking lower-yield ciga-
rettes among pregnant women were
reported among these studies, includ-
ing higher neonate birth weights in
some,32,35 but not all, studies.33

Although no studies were identi-
fied examining RNC cigarette use
among pregnant women, 3 studies in
nonpregnant populations suggest their
use (1) is not associated with significant
compensatory increases in smoking
behavior or exposure to nicotine or
other tobacco smoke toxins, such as
carbon monoxide; and (2) may be able
to facilitate smoking cessation. Studies
by Benowitz et al36,37 found minimal
evidence of compensatory smoking, no
increase in systemic carbon monoxide
exposure, and no change in cardiovas-
cular risk factors during the study.
Although tobacco cessation was not a
primary endpoint of the 2007 study,
25% of subjects spontaneously quit
smoking 4 weeks after completion of
the cigarette taper. A study specifically
designed to assess the potential of
RNC cigarettes as an aid for smoking
cessation38 included an examination
of compensatory smoking and carbon
monoxide levels between participants
who smoked RNC cigarettes with nico-
tine yields of 0.3 and 0.05 mg. Smokers
of the 0.3-mg cigarettes exhibited com-
pensatory increases in CPD and carbon
monoxide level, whereas the 0.05 mg
group smoked fewer cigarettes, had lower
carbon monoxide levels, and had higher
rates of abstinence at 12 weeks.

In sum, although it is plausible to
suggest beneficial effects of RNC ciga-
rettes in pregnant women on the basis
of the above studies, more systematic,
well-controlled, and adequately pow-
ered research studies are needed to
determine whether there would be any
unintended maternal and child public
health consequences of a national pol-
icy reducing the level of nicotine in
cigarettes. Ideally, studies of RNC ciga-
rettes in pregnant women would be
designed to assess for both short-term
and long-term compensatory smoking,
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nicotine exposure, change in biomarkers
such as carbon monoxide, and relevant
clinical outcomes such as smoking cessa-
tion, premature delivery, birth weight,
and sudden infant death syndrome. It is
possible that RNC cigarettes could be
combined with NRTs to minimize the
risk of compensatory smoking, although
results of a large study of nicotine patches
in pregnant women suggest that this
strategy may be limited by poor treat-
ment adherence.11 In contrast, the use of
RNC cigarettes appears to be less likely to
suffer from poor treatment adherence as
they mimic the nontreatment condition
of active smokers more closely. While
the risks of pharmacologic intervention
strategies in pregnant women should not
be minimized, exclusion of pregnant
women from studies of RNC cigarettes
jeopardizes public health in the area of
maternal-fetal medicine, and raises sig-
nificant ethical concerns on the basis that
this practice results in less benefit from
such research for pregnant women.39

Advances in health care for pregnant
women with conditions such as cigarette
use and nicotine dependence cannot be
safeguarded and/or improved unless
pregnant women are included in such
clinical research.

There are several limitations to the
present study. The study was conducted
at only 1 perinatal substance abuse
treatment center and its findings may
not generalize to other similar treat-
ment settings or general populations
of pregnant smokers. In addition, there
is a lack of reliability or validity data on
the study instrument. Despite these lim-
itations, this study is the first to assess
RNC cigarette knowledge and attitudes
of any population of pregnant patients.

The FSPTCA has given the FDA the
authority to reduce the nicotine content
of cigarettes, presenting the tobacco
research community an opportunity to
directly inform policy by rigorously ex-
amining RNC cigarettes. There is pres-
ently a lack of research examining the
efficacy and safety of RNC use among
pregnant smokers, and interventions
that benefit the overall population are
not necessarily of benefit for pregnant
women. Thus, this population should
be considered when recruiting for fu-
ture studies examining RNC cigarettes.
Such research could inform public health

policy and would be particularly informa-
tive for areas of the country with high
smoking prevalence.2 Only by including
pregnant participants in these research
studies will there be sufficient evidence to
inform the FDA of the public health
impact of a large-scale reduction in the
nicotine content of cigarettes.
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