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We analyzed data from a random-
ized trial of 322 actively depressed
smokers and examined the effect of
smoking cessation on their mental
health functioning. Only 1 of 10 mea-
sures at 4 follow-up time points was
significant: participants who suc-
cessfully stopped smoking reported
less alcohol use than did participants
who continued smoking. Depressive
symptoms declined significantly over
time for participants who stopped
and those who continued smoking;
there were no group differences. In-
dividuals in treatment for clinical de-
pression can be helped to stop
smoking without adversely affecting
their mental health functioning. (Am
J Public Health. 2005;95:XXX–XXX.
doi:10.2105/AJPH.2006.101147)

Despite elevated rates of tobacco use among
individuals who have mental illness, very
little is known about how best to treat their

tobacco dependence. Prevailing beliefs that
patients need to smoke to manage their psy-
chiatric symptoms may reduce access to to-
bacco treatment.

Alarming case studies have reported the re-
currence of major depression following to-
bacco cessation in smokers who have a his-
tory of depression.1 These studies could not,
of course, control for the elevated risk of de-
pression recurrence among individuals who
had histories of depression.

Two empirical studies examined depression
recurrence and smoking cessation. In the first
study, 100 individuals who had a history of
depression were part of an investigation of
the use of sertraline for smoking cessation.
Glassman et al.2 reported a 7-fold increase in
depression recurrence among participants
who successfully stopped smoking. However,
39% of smokers who relapsed were lost to
follow-up and their depression status was un-
determined; only 5% of successful quitters
were lost to follow-up. In the second study,
Tsoh et al.3 investigated 304 smokers who
were receiving smoking cessation treatment,
32% of whom had a history of depression.
They reported a 14% 12-month incidence of
major depression. Recurrence of depression
was predicted by depression history and not
by smoking status.

A recent randomized clinical trial was one
of the first to examine tobacco dependence
treatment in actively depressed smokers.4 The
staged-care intervention which matched inter-
vention services to participants’ readiness to
quit smoking, demonstrated significant cessa-
tion effects at 12- and 18-month follow-ups.
At 18 months, cessation rates were 20% and
25% in the control and treatment groups, re-
spectively. These data made it possible to ex-
amine the effect of smoking cessation on
mental health functioning among depressed
smokers. If tobacco use serves to self-medicate
depressive symptoms, one would expect psy-
chiatric symptoms to worsen and mental
health service use to increase following
smoking cessation. We tested this hypothesis.

METHODS

Our sample, randomization methods, and
treatment conditions have been described
elsewhere.4,5 Briefly, 322 daily smokers who
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TABLE 1—Frequency of Mental Health Problems and Changes Over Time, by Smoking Status 

Follow-Up Assessment

Measure Baseline 3 months 6 months 12 months 18 months

Suicidal ideationa

Quitter . . . 0% 0% 0% 0%

Smoker 4% 2% 3% 1% 3%

Inpatient psychiatry hospitalizationb

Quitter . . . 0% 4% 3% 4%

Smoker 4% 2% 3% 2% 3%

Substance usec

Alcohol

Quitter . . . 19% 9% 24% 18%

Smoker 39% 25% 25% 26% 27%

Marijuana 

Quitter . . . 24% 27% 29% 18%

Smoker 35% 24% 20% 31% 30%

Stimulants 

Quitter . . . 5% 2% 5% 2%

Smoker 11% 8% 7% 10% 7%

Opiates 

Quitter . . . 11% 4% 3% 2%

Smoker 3% 4% 4% 1% 1%

Note. “Quit smoking” status was defined as a 7-day abstinence from cigarettes, verified by expired air carbon monoxide (≤ 10
ppm). The number of quitters and smokers varied at each assessment: 3 months (37 quit, 230 smoking); 6 months (48 quit,
197 smoking), 12 months (38 quit, 187 smoking), and 18 months (51 quit, 181 smoking). Data from the intervention and
control groups are combined. Attrition at each assessment was 3 months = 17%, 6 months = 24%, 12 months = 30%, and 18
months = 28%.
aSuicidal ideation was assessed as a score of 2 or 3 on item #9 of the Beck Depression Inventory-II.6
bInpatient psychiatry hospitalization was assessed for the previous 30 days at baseline and since the previous assessment at
each follow-up.
cSubstance use was assessed for the previous 6 months at baseline and since the previous assessment at each follow-up.

Note. BDI-II scores range from 0 to 63 and declined over time from moderate to mild levels from both groups.

FIGURE 1—Changes over time in Beck Depression Inventory-II (BDI-II) scores by smoking
status.6

had a unipolar depression diagnosis were re-
cruited from 1 of 4 mental health outpatient
clinics and provided signed informed consent.
All participants in the intervention completed
a computer-delivered expert-system program
that provided feedback matched to partici-
pants’ stage of change for quitting smoking.
The program was completed at baseline, 3
months, and 6 months, and feedback was
based on normative data and the participants’
own previous responses. In addition, interven-
tion participants interested in quitting smok-
ing could receive 6 sessions of individual
cognitive–behavioral counseling combined
with a nicotine patch. The control group re-
ceived brief cessation advice. Assessments
were conducted at baseline, 3, 6, 12, and 18
months. “Quit smoking” status was defined by
a 7-day abstinence from cigarettes, verified
by expired air carbon monoxide (≤10 ppm).
Self-report psychiatric outcome measures in-
cluded the Beck Depression Inventory-II6

(BDI-II), the Mental Component Summary
of the Medical Outcomes Study Short Form7

(SF–36), the State-Trait Anger Expression In-
ventory8 (STAXI), days with emotional prob-
lems and inpatient psychiatric hospitalizations
on the Treatment Services Review,9 and alco-
hol and illicit drug use.

We tested the association between smoking
status (quit or smoking) and mental health
functioning at each time point with the χ2 and
t test, and over time with generalized estimat-
ing equations. Generalized estimating equa-
tions made it possible to model missing data
and control for treatment effects and history
of recurrent depression.

RESULTS

Participants’ scores on 10 indicators of
mental health functioning at baseline and 4
follow-up assessments are shown by smoking
status in Table 1 and Figures 1–3. Data from
the intervention and control groups are com-
bined. Attrition was 17% at 3 months, 24%
at 6 months, 30% at 12 months, and 28%
at 18 months. Missing an assessment was not
associated with previous smoking cessation
status. Of the 40 comparisons, 1 was signifi-
cant: successful quitters were less likely to re-
port alcohol use at 6 months compared with
smokers (odds ratio=0.29, P=.018).

In separate generalized estimating equation
models to predict change in BDI-II, SF–36,
STAXI, percentage of days with emotional

problems, and substance use, smoking cessa-
tion status was significant only in the model
for alcohol use: less alcohol use was indicated
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FIGURE 2—SF–36 Mental Component scores, for which higher values indicate
improvements in mental health functioning.7

FIGURE 3—Change over time in percentage of days with emotional problems reported for
the last 30 days at baseline and since the previous assessment at each follow-up.9

among quitters than among continued smok-
ers. Missing an assessment was related to al-
cohol, stimulant, and opiate use. Time effects
for BDI-II scores and percentage of days with
emotional problems indicated significant re-
ductions from baseline levels and no differ-
ence by smoking status. Treatment condition
was not significant in any of the models as a
main effect or in interaction with smoking
cessation status.

DISCUSSION

Combined with the treatment outcome
data from Hall and et al.,3 our findings indi-
cate that individuals who have clinical depres-
sion can be helped to stop smoking without
adversely affecting their mental health recov-
ery. We used a variety of mental health mea-
sures and found no indication of worse out-

comes or compensation with other substance
use among successful quitters. The only sig-
nificant group comparison indicated success-
ful quitters had reduced alcohol use relative
to continued smokers.

Importantly, both groups exhibited a signif-
icant decline in depressive symptoms and
days with emotional problems over time. All
of the study participants were in active psy-
chiatric outpatient care for depression. Our
findings support concurrent treatment for to-
bacco dependence and depression rather
than delaying smoking cessation until the
depression resolves.

One limitation of this study is missing data.
However, missing status was controlled for in
the analyses and was not associated with
treatment condition or previous smoking ces-
sation status; thus, it is unlikely that missing
data biased the study findings.
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Social Factors,
Psychopathology, and
Maternal Smoking During
Pregnancy
| Stephen E. Gilman, ScD, Joshua Breslau,

PhD, ScD, S.V. Subramanian, PhD, Brian
Hitsman, PhD, and Karestan C. Koenen, PhD

We investigated the relative im-
portance of sociodemographic fac-
tors and psychiatric disorders for
smoking among 453 pregnant women
in the National Epidemiological Sur-
vey on Alcohol and Related Condi-
tions. Women with less than a high
school education and those with cur-
rent-year nicotine dependence had
the highest risk of smoking (90.5%),
compared with women with a college
degree and without nicotine depen-
dence (3.9%). More effective and ac-
cessible interventions for nicotine
dependence among pregnant smok-
ers are needed. (Am J Public Health.
2007;97:XXX–XXX. doi:10.2105/AJPH.
2006.102772)

Maternal smoking during pregnancy increases
the risk of birth complications1–3 and has

long-term developmental consequences for
child development, including deficits in gen-
eral intelligence, academic skills, and cogni-
tive functioning.4–7 As social inequalities in
smoking have increased over time,8,9 mater-
nal smoking during pregnancy has become
concentrated among women with lower levels
of education (e.g., more than 20% among
women without a high school degree).10–14 In
part, the relationship between education and
continued smoking is attributable to nicotine
dependence, which remains the most promi-
nent obstacle to smoking cessation15–19 and
is associated with lower education.20

Smoking during pregnancy may also be re-
lated to worse maternal mental health.21–25

However, this evidence is not entirely consis-
tent26–28 and is based predominantly on clini-
cal samples with above-average rates of psy-
chopathology. In the general population,
mood, anxiety, and substance-use disorders
predict smoking initiation and persist-
ence,29,30 which suggests that treatment of
maternal mental disorders (e.g., antidepres-
sant pharmacotherapy or cognitive behavioral
mood management) may promote smoking
cessation and reduce fetal exposure to to-
bacco.24,25,31 However, whether the focus
of treatment should be on aspects of smoking
behavior; symptoms of nicotine depen-
dence32–34; symptoms of concomitant mood,
anxiety, or substance disorders; or a combina-
tion of these remains unresolved. We exam-
ined the independent associations of educa-
tional attainment, nicotine dependence, and
common psychiatric disorders with maternal
smoking during pregnancy.

METHODS

We used data from the National Epidemio-
logical Survey on Alcohol and Related Condi-
tions (NESARC; available at http://niaaa.
census.gov), a representative household sur-
vey of the US population fielded in 2001 and
2002 by the National Institute on Alcohol
Abuse and Alcoholism.35 The final response
rate was 81.2%, which resulted in a sample
size of 43093 participants. Sampling weights
adjusted for selection and response probabili-
ties.35,36 Our study included 453 female
NESARC participants aged 18 to 50 years
who were pregnant at the time of interview.

Smoking during pregnancy was coded
positive if participants reported having
smoked cigarettes during the 24 hours that
preceded the interview. Socioeconomic and
demographic factors included in the analyses
were tertiles of age, self-reported race/ethnicity,
educational attainment, marital status, em-
ployment status, and family income. Psychiat-
ric disorders were assessed with the Alcohol
Use Disorder and Associated Disabilities In-
terview Schedule-IV,37 a structured interview
that yields Diagnostic and Statistical Manual of
Mental Disorders, Revised Fourth Edition, diag-
noses of psychopathology.38–40 We analyzed
2 classes of psychopathology: current-year
mood or anxiety disorders (major depression,
dysthymia, bipolar disorder, panic disorder,
social phobia, specific phobia, generalized
anxiety disorder) and current-year substance-
use disorders (alcohol or drug abuse and 
dependence). We also investigated 2 aspects
of smoking history that have previously been
associated with maternal smoking during
pregnancy: onset of daily smoking by age 14
years41 and heavy smoking, defined as smok-
ing at least 1 pack of cigarettes per day in the
year preceding the interview.42

We used Poisson regression with robust
error variance to obtain prevalence ratios for
smoking during pregnancy, which indicated
the relative increase or decrease in the proba-
bility of smoking compared with the refer-
ence level of each covariate.43,44 We esti-
mated 4 models: 1 for socioeconomic and
demographic covariates, 1 that added indica-
tors of psychiatric disorders, and 2 models
that added nicotine dependence and partici-
pants’ smoking history. The third model was
estimated among participants who reported
a lifetime history of daily smoking, and the
fourth model was estimated among partici-
pants who smoked in the 12 months prior
to the interview. Analyses were conducted
with the LOGLINK procedure in SUDAAN
(Research Triangle Institute, Research Trian-
gle Park, NC). Unweighted sample sizes are
presented along with corresponding weighted
percentages.

RESULTS

Characteristics of the 453 pregnant
women in the NESARC are presented in the


