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A B S T R A C T

Background: Cigarette smoking is more prevalent among individuals with psychiatric disorders than the

general population. Obsessive-compulsive disorder (OCD) may be an intriguing exception, although no

recent study has investigated this hypothesis in OCD patients. Moreover, it is unknown whether reduced

smoking rates are present in unaffected first-degree relatives of OCD patients.

Methods: We assessed smoking prevalence in adults with OCD and unaffected parents of youth with OCD

(PYOCD). To this end, 113 adults with OCD completed online questionnaires assessing symptom severity

and smoking status. Smoking status was obtained from an independent sample of 210 PYOCD assessed

for psychiatric diagnoses.

Results: Smoking prevalence rates in adults with OCD (13.3%; n = 15) and PYOCD (9.5%; n = 20) samples

were significantly lower than those found in representative samples of the general population (19–24%,

all P < .001) and Axis I disorders (36–64%; all P < .001). There were no smokers in the adult OCD subset

without clinically significant depressive symptoms (n = 54).

Conclusion: Low prevalence of smoking in OCD may be familial and unique among psychiatric disorders,

and might represent a possible state-independent OCD marker. Hypotheses concerning the

uncharacteristically low prevalence rates are discussed with relation to OCD phenomenology and

pathophysiology.

� 2014 Elsevier Masson SAS. All rights reserved.
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1. Introduction

Cigarette smoking produces significant detrimental effects on
general health and longevity. Smoking is associated with various
types of cancer, diabetes, cardiovascular and respiratory diseases,
and a general increase in mortality [64]. Annually, smoking causes
between 5–6 million deaths worldwide [41]. Psychiatric disorders
are considered major risk factors for cigarette smoking
[3,21,48,81]. Indeed, 7% of the US population that meets criteria
for both a psychiatric disorder and nicotine dependence consumes
34% of the cigarettes smoked in the US [35].

Epidemiological studies estimate that 19% of the adult general
population (US [14]) smoke cigarettes. However, smoking rates are
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substantially higher among individuals with psychiatric disorders
such as schizophrenia (62%–90% [3,18,20]), bipolar disorder (44%–
69% [20,48]), depression (30%–60% [81]), and attention deficit/
hyperactivity disorder (ADHD, 42% [47,67]). Taken together, 50%–
80% of psychiatric patients in the US are daily smokers [78].

An intriguing exception to this rule may be obsessive-
compulsive disorder (OCD), a prevalent (2.3% [70]) and debilitating
disorder, which appears to be associated with low smoking rates
[7,39]. Specifically, a small number of studies examining daily
smoking in OCD subjects found significantly lower prevalence
rates of smoking compared to rates reported in both general and
psychiatric populations. In the first study to examine smoking in
OCD, Bejerot and Humble [7] recorded the smoking status of 193
participants with OCD compared to 52 non-OCD psychiatric
outpatients and a national normative sample in Sweden. The
authors found that 14% of the OCD patients were current smokers,
compared to 42% in the psychiatric outpatient group and 25% in the
general population.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.eurpsy.2013.12.003&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eurpsy.2013.12.003&domain=pdf
http://dx.doi.org/10.1016/j.eurpsy.2013.12.003
mailto:aabramovitch@mgh.harvard.edu
http://www.sciencedirect.com/science/journal/09249338
http://dx.doi.org/10.1016/j.eurpsy.2013.12.003


A. Abramovitch et al. / European Psychiatry 30 (2015) 137–144138
Results from three additional studies are in support of this
finding and reported smoking prevalence rates in OCD ranging
from 5.5%–20% [6–8,54]. However, these studies did not address
the potential mediating effect of depression and impulsivity, and
provided little information regarding important aspects of smok-
ing behaviors (e.g., level of nicotine dependence, and number of
cigarettes per day). Moreover, the last two decades have been
characterized by a consistent decline in smoking in the US
population. The most recent report regarding smoking prevalence
in a sample with OCD (n = 39) was published 9 years ago [6].
Furthermore, extrapolation from European prevalence data to the
US is difficult due to trans-continental differences in cultures,
attitudes towards smoking, and anti-smoking campaigns.

Thus, the first goal of the current study was to evaluate smoking
rates in a current US cohort while addressing the limitations of
previous research in this area. In light of prior hypotheses that
nicotine might exacerbate an already hyperactivated frontal cortex
and worsen OCD symptoms [7], we expected lower prevalence
rates of cigarette smoking in OCD patients compared to psychiatric
cohorts and large normative samples of the general population, as
well as lower levels of nicotine dependence, fewer cigarette
smoked per day, and fewer heavy smokers in our OCD sample.
Moreover, in light of ample evidence regarding the association
between depressive disorders and smoking [48], as well as
evidence of the mediating role of depressive symptomatology in
smoking onset and escalation [42], we expected to find a positive
association between depression and depressive severity and
smoking in OCD. That is, we hypothesized higher prevalence of
smoking among depressed OCD patients compared to non-
depressed OCD patients as well as among OCD patients with
clinical levels of depressive symptoms compared to patients with
subclinical levels of depressive severity (regardless of the presence
of depressive disorder). Finally, in considering evidence that
cigarette smoking is strongly associated with impulsivity [26], we
hypothesized that OCD smokers will be more impulsive than OCD
non-smokers.

A second goal of the current study was to investigate whether
reduced smoking rates might extend to unaffected first-degree
relatives of individuals with OCD and thus represent a familial
characteristic of OCD. Prior evidence suggests that risk for cigarette
smoking may be familial [9], and the familial transmission is likely
influenced by a combination of genetic and environmental factors
[5,19,43]. Results from familial risk studies suggest that OCD is a
familial disorder [30,61]. Furthermore, results from imaging
studies suggest that unaffected first-degree relatives of OCD
patients share some frontostriatal functional abnormalities
[16,17], abnormal error-related brain activity [69], and white
matter abnormalities [55]. Based on suggestions that smoking may
exacerbate OCD pathology via nicotine effects on an putatively
hyperactive frontal cortex [7], and evidence for shared neurobio-
logical abnormalities in unaffected first-degree relatives of OCD
patients, we hypothesized that unaffected parents of OCD
probands would also show lower prevalence rates of smoking
compared to the general population.

2. Subjects and methods

2.1. Recruitment

Recruitment for the OCD sample consisted of four cohorts; the
first cohort included 25 participants with a verified diagnosis of OCD
who had previously participated in research studies [e.g., 56] or
received treatment at the Massachusetts General Hospital OCD and
Related Disorders Program. The second cohort consisted of 22
individuals who had sought treatment and consented to be
contacted directly for research. The third cohort consisted of 42
participants who responded to an online advertisement on an OCD
forum, and the final cohort included 24 participants who responded
to advertisements posted on the hospital, program, and the
International Obsessive-Compulsive Foundation (IOCDF) web page.

Parents of youth with OCD were recruited as part of an OCD
family study via referral to the Pediatric OCD Program at McLean
Hospital in Belmont, Massachusetts. Detailed recruitment and
study methodology is reported elsewhere [31]. In brief, as part of a
large pediatric OCD family study, 130 probands and 374 first-
degree relatives were recruited mostly via referrals to a pediatric
OCD program (22 families were ascertained directly through
advertising). No ethnic or racial group was excluded from this
study. Families were excluded if probands had a diagnosis of
autism or pervasive developmental disorder, or a major sensor-
imotor handicap (e.g., deafness, blindness) or if they were not
adequately fluent in the English language.

2.2. Web-based screening and assessment tool

All data for the OCD sample were collected using REDCap, a
secure, web-based survey platform. Upon receiving a link to the
study with relevant information and signing an online consent
form, participants learned of the compensation for completing the
survey (a $10 gift card). Participants then attested that they were at
least 18 years of age, that they were previously diagnosed with
OCD by a licensed mental health professional (i.e., psychiatrist or
psychologist), and affirmed their English proficiency. To determine
eligibility, participants completed a DSM-IV-based diagnostic
questionnaire for OCD preceded by the statement: ‘‘The next
short section will assess your eligibility to participate in this study
and complete this survey.’’ After entering their initials, eligible
participants were redirected to complete the survey, which took
20–40 minutes, depending on the optional measures that
appeared for participants who endorsed current, past, or no
smoking behaviors.

2.3. Participants

The respective Institutional Review Boards (i.e., Massachusetts
General Hospital and McLean Hospital) approved all measures and
procedures. The adult OCD survey registered 156 complete entries,
and we identified 16 suspicious entries (determined by either
incongruent content responses across measures, similar email
addresses, and/or reports regarding the referral source that did not
match the recruiting cohort), which were subsequently excluded.
Participants were included if they were aged 18 or older, proficient
in English, and diagnosed with primary OCD. Exclusion criteria
included: OCD not being the primary disorder, comorbid diagnosis
of ADHD, bipolar disorder, autism, tic disorders, PTSD, anorexia,
schizophrenia and bulimia nervosa. These disorders were selected
as exclusion criteria in order to decrease the probability of inflated
prevalence rates due to known disorder-specific high risk for
smoking (e.g., bipolar disorder) and/or anhedonia (e.g., schizo-
phrenia). To probe for comorbid disorders, participants read a brief
description of major DSM-IV disorders and answered four multi-
ple-response questions (i.e., ‘‘Based on these descriptions, please
check any of the disorders you. . . are likely to have’’; ‘‘have you
ever in your lifetime been diagnosed with one of the following
disorders by a psychologist or psychiatrist?’’) Next, participants
selected the disorder that caused the most distress and significant
interference with daily functioning. These items included the
option to select ‘‘other’’ and specify in an open-ended text box.
Using the information provided from items concerning psychiatric
diagnoses and comorbidities (i.e., ‘‘have you ever in your lifetime
been diagnosed with one of the following by a psychologist
or psychiatrist?’’), we excluded participants (n = 27) with a
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self-reported diagnosis of ADHD, bipolar disorder, autism, tic
disorders, PTSD, anorexia, schizophrenia and bulimia nervosa.
Notably, of the 27 participants excluded, 8 (29.6%) were smokers,
and 10 (37%) had a primary diagnosis of disorders other than OCD
(e.g., PTSD, Tourette’s syndrome). OCD was considered primary in
cases where participants reported OCD as their most severe
disorder and the primary cause for functional impairment and

distress. In the resulting final sample (n = 113), 85% met our criteria
for primary OCD, and the remaining 15% reported that OCD was the
primary cause for either impairment or distress.

Diagnostic assessments of PYOCD were based on direct
interviews with each parent using the Structured Clinical Inter-
view for DSM-IV (SCID) [25] with supplemental KSADS-E [63]
modules to cover childhood diagnoses. Children of PYOCD were
assessed using the Kiddie SADS-E (Epidemiologic Version) [63] and
diagnoses were based on independent interviews with the
mothers and direct interviews of affected children and siblings.
Current diagnosis of OCD was the only exclusion criteria
determined for the PYOCD sample. The prevalence of current
psychiatric disorders among the PYOCD sample were: major
depressive disorder 7.1% (n = 15), simple phobia 5.7% (n = 12),
social anxiety disorder 4.3% (n = 9), generalized anxiety disorder
2.9% (n = 6), panic disorder 2.9% (n = 6), post-traumatic stress
disorder 1.4% (n = 3), and bipolar disorder 0.5% (n = 1).

2.4. Measures

2.4.1. Yale-Brown Obsessive-Compulsive Scale–Self-Report (Y-BOCS-

SR [4])

The scale was used to assess OCD symptom severity. The Y-
BOCS-SR is analogous to the clinician administered Y-BOCS [32,33],
a gold standard measure for OCD symptom severity. The Y-BOCS-
SR demonstrates good psychometric properties in clinical and non-
clinical samples and is strongly correlated with the clinician
administered Y-BOCS. In the present study, internal consistency
was very good (Cronbach’s a = .91).

2.4.2. Depression Anxiety Stress Scales (DASS-21 [52])

The 21-item DASS is a short self-report measure designed to
assess severity of depression, anxiety, and stress. Participants rate
seven items of each subscale on a four-point Likert scale ranging
from 0 (never) to 3 (most of the time). In the present sample,
Cronbach’s a coefficients for the depression, anxiety, and stress
subscales were .93, .81, and .88, respectively.

2.4.3. Fagerström Test for Nicotine Dependence (FTND)

Current smokers completed the FTND, the most widely used
instrument to establish and quantify nicotine dependence, with six
items that provide a total score ranging between 0 and 10 [38]. The
FTND has very good psychometric properties in non-psychiatric
smokers as well as in clinical populations. Internal consistency for
the sample was .75. In this study, we focused on individuals who
identified as current smokers.

2.4.4. The Eysenck Impulsiveness Venturesomeness Empathy Scale

(IVE)

The IVE [22] is a 63-item self-report questionnaire designed to
assess impulsivity and risk-taking (venturesomeness). The IVE has
good psychometric properties, with reliability coefficients of .79
and .85 for venturesomeness and impulsivity, respectively [22]. In
the present study, a for impulsivity and venturesomeness were .87
and .85, respectively.

2.4.5. The Structured Clinical Interview for DSM-IV (SCID)

The SCID is a gold standard semi-structured DSM-IV-based
clinical interview [25] used to diagnose Axis I disorders.
2.5. Statistical analysis

Data analyses were conducted using the Statistical Package for
the Social Sciences (SPSS) version 20.0 [40]. Comparison of all
prevalence rates between our samples and samples published in
other studies, as well as analysis of nominal variables (e.g., gender,
income level) were conducted using Pearsons’ x2 test. Univariate
analysis of variance (ANOVA) was used to compare continuous
variables such as age, as well as the Y-BOCS, FTND, IVE and DASS-
21 scores. We used logistic regression to analyze the relative
predictive value of predictors of smoking status between the
subsample of OCD smokers and OCD non-smokers. To assess
internal consistency we computed Cronbach’s alpha. As detailed
below, comparison of correlation coefficients was conducted using
Fisher’s Z transformation. Cohen’s d coefficients were used to
estimate effect sizes. The significance threshold was set at .05.

2.5.1. Statistical control measures

Web-based research may face unique obstacles. However,
studies comparing web-based and face-to-face studies suggest
that web-based research is reliable when proper control measures
are implemented [34,68]. We used several recommended mea-
sures (i.e., multiple recruitment cohorts, control questions that
appeared twice, open-ended/detailed-response questions) to
increase data integrity and diagnostic validity before and during
recruitment, and in the preliminary analysis phase [4,60].

Within-group correlations and acceptable and comparable
reliability coefficients between samples may serve as a proxy for
OCD diagnosis validity [60]. We therefore compared Cronbach’s
alphas and within-group correlations between recruitment
cohorts [23]. We separately compared the Y-BOCS Cronbach’s
alpha for the first recruitment cohort (i.e., verified OCD) with the
alphas obtained from each of the three subsamples using the
formula suggested by Feldt et al. [23]. No significant differences
were found between the subsamples (alphas ranging from .81 to
.94). We used Fisher’s Z transformation to compare within-group
correlations between the Y-BOCS and the DASS depression
subscale. Again, no significant differences were found between
recruitment cohorts (Z scores ranging from .73–.17, P ranging from
.46–.86).

3. Results

3.1. OCD sample

Demographic and clinical characteristics of the OCD sample
(n = 113) are presented in Table 1. The current sample was
primarily characterized by Caucasian participants, and the
majority of participants were female.

Analyses revealed that 13.3% (n = 15) of the OCD sample
smoked daily. As presented in Table 2, Pearson’s x2 comparisons
between prevalence rates among our samples and prevalence rates
reported in large and recent US clinical samples indicated that the
prevalence rate found in our OCD sample was significantly lower
than the prevalence rates among patients with ADHD, schizo-
phrenia, and bipolar disorder. In addition, the prevalence rate in
our OCD sample was significantly lower than the prevalence rates
found in a very large representative sample of mentally ill
individuals in the US [15]. Comparison with the smoking
prevalence in the US general population [14] yielded no significant
difference between our OCD sample (13.3%) and a national
representative sample (19%; P = .12). However, a significantly
reduced prevalence rate was found when compared to a
representative sample of adults without mental illness (24%;
P = .006) [15].



Table 1
Demographic characteristics of the OCD and PYOCD samples.

Characteristics OCD

(n = 113)

PYOCD

(n = 210)

Gender, % (n)

% Female 62.8 (71) 54.7 (115)

Age

M (SD) 35.7 (12.5) 44.5 (5.7)

Range 18–61 29–60

Race, % (n)

Caucasian 90.3 (102) 94.3 (198)

Ethnicity, % (n)

Hispanic 4.4 (5) 0.5 (1)

Marital status, % (n)

Single/Never married/Divorced 56.6 (59) 41.1 (86)

Married 43.4 (49) 58.6 (123)

Education, % (n)

Less than high school diploma 0.9 (1) 6.2 (13)

High school diploma or equivalent 8.8 (10) 15.2 (32)

Some college, 2-year degree 19.5 (22) 24.2 (53)

Bachelor’s or professional degree 70.8 (80) 52.8 (111)

Employment status, % (n)a

Employed 98.1 (206)

Full-time 50.9 (56)

Part-time 13.6 (15)

Not employed

Student 11.8 (13)

Unemployed 14.5 (16) 0.9 (2)

Retired 2.7 (3) 0.9 (2)

Disability 6.4 (7)

Annual household income, % (n)b

Less than $35,000/year 20.7 (23) N/A

$35,000–$50,000/year 13.5 (15) N/A

$50,000–$75,000/year 27.0 (30) N/A

$75,000–$100,000/year 13.5 (15) N/A

Over $100,000/year 25.2 (28) N/A

OCD: obsessive-compulsive disorder; PYOCD: unaffected parents of youth with

OCD.
a PYOCD were not screened for part- or full-time employment status.
b Annual household income was not recorded for the PYOCD sample.
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Comparisons between OCD smokers and non-smokers yielded
no differences in terms of demographic characteristics (Table 3).
Specifically, to address the potential impact of education and
household income, which have both been found to affect smoking
rates [14], we compared OCD smokers with the subgroup of OCD
non-smokers and found no significant differences between the two
Table 2
Comparison of smoking prevalence in the present OCD sample (13%, total n = 113) with r

and the general population.

Condition Paper Sample 

General adult population CDC MMWR, 2011 NHIS nationa

(n = 33,014)

Adults without mental illness CDC MMWR, 2013 HSDUH natio

(n = 84,700)

Adults with any mental illness CDC MMWR, 2013 HSDUH natio

(n = 29,400)

Bipolar disorder McClave et al., 2007 NHIS (n = 387

Bipolar disorderb Dickerson et al., 2012 The Stanly Re

Depression Pratt et al., 2010 NHNES, 2005

Depression Lyons et al., 2006 Vietnam Era 

Schizophrenia McClave et al., 2007 NHIS (n = 150

Schizophreniab Dickerson et al., 2012 The Stanly Re

ADHD McClave et al., 2007 NHIS (n = 557

ADHDb Lambert and Hartsough, 2006 Longitudinal 

CDC: Centers for Disease Control and Prevention; MMWR: Morbidity and Mortality We

Drug Use and Health; NHNES: National Health and Nutrition Examination Survey; ADH
a Analyses in comparison to current smokers (n = 15, 13%) in OCD sample (n = 113).
b Large non-representative sample.
groups on these measures (both Ps > 0.05). However, in terms of
clinical characteristics (Table 4), we found that smokers with OCD
scored significantly higher on the IVE impulsivity subscale
(P = .008, Cohen’s d = .75). No other significant differences
emerged.

In order to explore the relative predictive power of factors
affecting smoking within the OCD group, we conducted a logistic
regression in which Y-BOCS total score, DASS-21 depression score,
gender, income, education, and impulsivity were entered as
predictors of smoking status. Results reveal that the present
model was non-significant (x2(6) = 10.968, P = .089). Notably, only
impulsivity significantly predicted smoking status, above and
beyond all other variables in the equation (OR = 1.175, P = .02). This
odds ratio represents a 1.17 times increased risk of smoking for
every one-unit increase on the IVE impulsivity scale within the
OCD group.

To further assess the impact of comorbid depression severity
and presence of any comorbid depressive disorder on smoking, we
examined smoking prevalence in two ways. First, we compared
smoking rates in subsets of OCD participants with and without a
self-reported comorbid depressive disorder. Second, we compared
subgroups of OCD that were either above or below the DASS-21
cutoff score for clinical levels versus normal levels of depressive
symptom severity (according to the DASS-21 guidelines). There
was no significant difference in the prevalence rates of smoking
between the OCD subset with (total n = 68, 14.7% smokers) and
without (total n = 45, 11.1% smokers) comorbid depression,
x2(1) = .30, P = .58. However, smoking prevalence among OCD
participants with DASS-21 scores in the normal range (depression
score � 9; n = 54) differed significantly from OCD participants with
clinically significant depression assessed by this scale (n = 59),
x2(1) = 17.53, P < .001, in that there were no smokers in the OCD
group without clinically significant depressive symptoms.

Smoking behavior indices are presented in Table 4. The average
number of cigarettes smoked per day (NCPD) was 12.2, whereas
the average NCPD in the US general adult population is 15.1 [14].
Notably, NCPD among mentally ill individuals (26.2) is higher than
the general population [48]. In fact, only one person in our sample
met the definition of a ‘heavy smoker’ (more than 25 cigarettes per
day) as opposed to 50% or more among mentally ill populations
[48]. OCD participants’ FTND scores represented a low level of
nicotine dependence (M = 3.20, SD = 2.27) and were significantly
lower than scores from a sample of psychiatric patients diagnosed
with either schizophrenia or mood disorders [17] (n = 117, M = 6.2,
SD = 2.2) F(1, 130) = 24.55, P < .001. The mean FTND score among
ecent representative surveys and large clinical samples across psychiatric disorders

Smokers (%) x2(1)a Sig.a

l representative sample 2011 6273 (19%) 2.402 .12

nal representative sample 2009–2011 20,667 (24%) 7.576 .006

nal representative sample 2009–2011 10,613 (36%) 25.567 < .001

) 180 (46%) 40.416 < .001

search Program (n = 126) 55 (44%) 26.542 < .001

–2008 (n = 350) 150 (43%) 31.310 < .001

Twin Registry (n = 398) 268 (63%) 84.550 < .001

) 89 (60%) 57.191 < .001

search Program (n = 421) 268 (64%) 90.786 < .001

) 207 (37%) 24.198 < .001

ADHD study (n = 128) 45 (33%) 14.220 < .001

ekly Report; NHIS: National Health Interview Surveys; HSDUH: National Survey on

D: Attention Deficit/Hyperactivity Disorder.



Table 3
Demographic characteristics of OCD participants by smoking status.

Characteristics OCD smokers

(n = 15)

OCD non-smokers

(n = 98)

F(1, 111)/

x2 (1)

P

Gender, % (n)

% Female 73.3 (11) 61.2 (60) .817 .37

Age

M (SD) 35.9 (12.5) 35.7 (12.6) .001 .97

Race, % (n)

Caucasian 93.3 (14) 89.8 (88) .185 .67

Asian 6.7 (1) 10.2 (10) .700 .40

Ethnicity, % (n)

Latino/a 6.7 (1) 4.2 (4) .188 .66

Education, % (n)a

Less than high school diploma 0.0 (0) 1.0 (1) .185 .67

High school diploma or equivalent 6.7 (1) 9.2 (9)

Some college or a 2-year degree 20.0 (3) 19.4 (19)

Bachelor’s or professional degree 73.3 (11) 70.4 (69)

Employment status, % (n)b

Employed

Full-time 60.0 (9) 49.5 (47) .059 .81

Part-time 0.0 (0) 15.8 (15)

Not employed

Student 6.7 (1) 12.6 (12)

Unemployed 20.0 (3) 13.7 (13)

Retired 6.7 (1) 2.1 (2)

Disability 6.7 (1) 6.3 (6)

Annual household income, % (n)c

Less than $35,000/year 26.7 (4) 19.8 (19) 3.009 .083

$35,000–$50,000/year 26.7 (4) 11.5 (11)

$50,000–$75,000/year 6.7 (1) 30.2 (29)

$75,000–$100,000/year 13.3 (2) 13.5 (13)

Over $100,000/year 26.7 (4) 25.0 (24)

OCD: obsessive-compulsive disorder.
a Comparison between college vs. no college status.
b x2 comparison between employed vs. unemployed status.
c Two participants from the non-smoking OCD group did not report.
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OCD smokers was also significantly lower than the average
reported for a large US representative sample (n = 2,120, M = 4.6,
SD = .07) [74], F(1, 2133) = 29.19, P < .001. The representative
sample’s mean FTND score represents moderate nicotine depen-
dence, with 3 participants (20%) exhibiting high dependency level
(FTND score > 5).
Table 4
Clinical characteristics of OCD participants by smoking status.

Variable OCD smokers

(n = 15)

O

(n

Age first diagnosed, M (SD) 27.3 (9.9) 2

Y-BOCS total score, M (SD) 18.8 (6.6) 1

Y-BOCS obsessions, M (SD)a 10.8 (3.6) 

Y-BOCS compulsions, M (SD)a 8.0 (4.8) 

DASS-21 depression, M (SD)b 18.0 (12.3) 1

DASS-21 anxiety, M (SD)b 12.1 (9.1) 

DASS-21 stress, M (SD)b 21.9 (8.5) 1

IVE impulsivity, M (SD) 10.2 (4.1) 

IVE venturesomeness, M (SD) 6.8 (3.8) 

Number of comorbidities, M (SD) 1.2 (1.2) 

Comorbid any depressive disorder, % (n) 66.7 (10) 5

Comorbid social anxiety disorder, % (n) 20.0 (3) 

Comorbid body dysmorphic disorder, % (n) 13.3 (2) 

Comorbid panic disorder, % (n) 20 (3) 1

Currently taking medication, % (n) 86.7 (13) 7

OCD: obsessive-compulsive disorder; Y-BOCS: Yale-Brown Obsessive-Compulsive Sca

Veturesomeness-Empathy Scale.
a Y-BOCS scores represent mild to moderately severe OCD.
b In line with the scoring instructions, DASS-21 sum of subscales are multiplied by 
Most of the sample reported at least one serious attempt at
smoking cessation. Analysis of participants’ free-text responses to
their primary and secondary reasons for smoking cessation
attempts yielded mostly health-related reasons. None of the
participants’ reasons were associated with OCD symptomatology
(i.e., disgust, cleanliness and contamination concerns) (Table 5).
CD non-smokers

 = 98)

F(1,111) P Cohen’s d

4.3 (9.9) 1.143 .29 .30

9.1 (7.7) .018 .89 �.04

9.9 (3.9) .642 .43 .22

9.1 (4.2) .894 .35 �.26

2.8 (11.1) 2.782 .098 .47

9.3 (8.2) 1.478 .23 .34

7.7 (9.7) 2.499 .12 .44

7.1 (4.2) 7.264 .008 .75

6.4 (4.0) .177 .68 .12

0.8 (0.8) 1.529 .14 .35

x2(1)

9.2 (58) .304 .58 .10

9.2 (9) 1.603 .21 .24

3.1 (3) 3.246 .072 .34

4.3 (14) .332 .56 .11

6.5 (75) .776 .38 .17

le; DASS-21: Depression Anxiety and Stress Scale; IVE: Eysenck Impulsiveness-

two.



Table 5
Smoking behaviors in smokers with OCD (n = 15).

Variable Mean (SD) Median Range

Number of years smoking 12.2 (9.1) 11.5 1–30

Average daily number of cigarettes 12.5 (8.4) 10.0 2–30

Heavy smokers, % (n) 6.7 (1)

FTND total score 3.3 (2.3) 4.0 0–7

Made at least one serious quitting

attempt, % (n)

73.3 (11)

Number of serious quitting attempts 5.2 (3.12) 4.0 1–10

At least one smoker in family of

origin, % (n)

80.0 (12)

Primary reason for attempts at

quitting (n = 11)

Health, % (n) 81.8 (8)

Pregnancy, % (n) 18.2 (2)

Secondary reason for attempts at

quitting (n = 10)

Expensive, % (n) 20.0 (2)

Smells bad, % (n) 30.0 (3)

Sense of control/discontinue a

bad habit, % (n)

20.0 (2)

Family/social pressure, % (n) 20.0 (2)

Cancer in family, % (n) 10.0 (1)

OCD: obsessive-compulsive disorder; FTND: Fagerström Test of Nicotine Depen-

dence.
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3.2. Parents of youth with OCD (PYOCD) sample

Demographic and clinical characteristics of the PYOCD sample
(n = 210) are presented in Table 1. Similar to the OCD sample, the
PYOCD sample was primarily characterized by Caucasian partici-
pants, and the majority of participants were female. Smoking
prevalence among parents of youth with OCD was 9.5%. This
prevalence rate was lower than the prevalence rates found in two
recent national US representative samples conducted by the
Centers for Disease Control and Prevention in 2011 and 2013
[14,15]. Statistical comparison revealed that smoking prevalence
in the PYOCD sample was significantly lower than the one found in
a large sample of adults without mental illness (24%, n = 84,700;
x2(1) = 25.16, P < .001) [15] and the prevalence found in a large
representative sample of adults in the general population (19%,
n = 33,014; x2(1) = 12.21, P < .001) [14].

4. Discussion

The primary purpose of the present research was to assess the
prevalence of cigarette smoking in patients with OCD as well as in a
sample of unaffected parents of youth with OCD. We found that
13.3% of our OCD sample currently smoked, which was signifi-
cantly lower than the prevalence rates in major Axis I psychiatric
disorders (Table 2). This did not differ from the rates reported in a
representative adult US sample (19% [14]) but was significantly
lower than the smoking prevalence in a large representative
sample of non-mentally ill individuals (24% [15]).

Apart from a non-significant trend toward lower total house-
hold income in the smokers group (Table 3), no differences were
found on demographic measures between smokers and non-
smokers with OCD. However, in terms of clinical correlates,
smokers with OCD were found to be more behaviorally impulsive,
in accordance with reports regarding impulsivity as a risk factor for
smoking in psychiatric disorders and the general population
[26,36,58]. Additionally, no smokers were found among OCD
participants with subclinical levels of depressive symptoms. In
addition to these lower rates, analyses of smoking behaviors
among smokers with OCD revealed a low level of nicotine
dependence, a relatively low number of cigarettes smoked per
day, and an unusually low prevalence of heavy smokers (6.7%)
compared to other major Axis I psychiatric disorders. These rates
are lower than psychiatric and general normative samples that
reported higher rates of heavy smokers [21] and significantly
higher nicotine dependency levels [17,74].

Thus, the notion of OCD as a protective factor against smoking
may be more than a prevalence issue in OCD. That is, in addition to
reduced smoking prevalence found in our OCD and PYOCD
samples, our findings suggest that compared to the average
smoker (with or without a psychiatric diagnosis), OCD patients
who smoke are less nicotine-dependent and smoke fewer
cigarettes per day. In fact, heightened impulsivity is the only
characteristic we found to be in accordance with what may be a
risk factor for smoking in patients and controls. Finally, there were
no smokers in the non-depressed subsample. This finding is in line
with the known association between depression and smoking and
seems to support the notion that the presence of OCD itself may be
the primary protective factor against smoking.

Evidence for the familial nature of OCD [61,66], as well as for
shared neurobiological abnormalities in first-degree relatives of
OCD patients [16,69] led us to hypothesize that reduced smoking
rates may be found in unaffected relatives with OCD. Indeed, our
results reveal that the prevalence of smoking in our sample of
unaffected parents of OCD probands (9.5%) was lower in
comparison to the rate reported in the general population, which
contrasts to the increased prevalence of smoking among relatives
of patients with ADHD and schizophrenia [23,57,59]. Whereas our
results are in support of the idea that smoking is in part familial
[9,51], to our knowledge, no study to date reported reduced
familial risk for smoking in any particular group, let alone among
psychiatric disorders. In fact, current theoretical explanations for
familiality of smoking among psychiatric disorders, such as the
self-medicating hypothesis for schizophrenia [49] and the nicotine
receptor hypothesis for ADHD [57], attempt to account for elevated

smoking prevalence among family members of psychiatric
patients. To our knowledge, no theoretical account for reduced

smoking prevalence of smoking among families of individuals with
psychiatric condition is currently available.

Our findings of a possible familial reduced risk for smoking in
OCD may support the hypothetical explanation offered by Bejerot
and Humble [7], who highlighted nicotine’s potential to exacerbate
OCD symptoms. Given that frontostriatal activation is positively
associated with OCD symptom severity, it is possible that nicotine
may increase activation of an already hyperactivated system and
thus exacerbate symptoms. This effect has been demonstrated in
rat studies in which the dopamine agonist quinpirole induced
compulsive checking behaviors in rats [76,77].

In contrast, some case reports and one small (n = 11) study
suggest that nicotine might improve OCD symptoms [53,65,71].
However, theoretically, there is a reason to believe that nicotine
may not have a therapeutic but rather an adverse effect on OCD
symptoms. Nicotine may be viewed as a stimulant that promotes
the release of dopamine [50]. Dopamine antagonists (neuroleptics)
have been demonstrated as efficacious therapeutic agents when
used to augment SRIs in OCD [10]. In addition, stimulant
medications have been reported to exacerbate OCD symptoms
and may even induce OCD [45,46,73,79].

Our results may be considered in light of a second hypothetical
explanation offered by Bejerot and Humble [7] concerning the low
prevalence of smoking in OCD, namely the reduced levels of
impulsivity and risk-taking in OCD. With regards to this
hypothesis, we found that smokers with OCD are indeed more
impulsive than non-smokers with OCD. However, the impulsivity
score for OCD smokers did not differ significantly from those found
on the same measure in non-psychiatric controls [1,12,13]. This
finding is not surprising given that though impulsivity is strongly
associated with cigarette smoking [26], research regarding
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impulsivity in OCD has found normal or lower levels of behavioral
impulsivity [2,29,75,80]. Thus, the higher levels of self-reported
impulsivity within the OCD group, while associated with increased
smoking, may not correspond to clinical levels of impulsivity.

Finally, Bejerot and Humble [7] offered a third speculative
hypothesis in which they argued that patients with OCD may not
experience positive reinforcement from nicotine. Our results in
OCD differ uniquely from observed higher rates of cigarette
smoking in other prevalent Axis I disorders associated with the
hypofrontality hypothesis (e.g., depression, ADHD, schizophrenia,
bipolar disorder) [3,18,20]. Notably, these disorders are associated
with reduced reward-related reactivity [28,62,72], which predicts
an increase in maladaptive behaviors targeted to activate the
reward system and/or relieve symptoms [11,37,44]. With regards
to the third speculative hypothesis suggested by Bejerot and
Humble concerning lack of positive reinforcement from nicotine in
OCD [7], our results suggest that a different mechanism may be
operating in OCD, which may be linked to repeated engagement in
negative reinforcement, analogous to the one seen in drug
addiction [27]. In OCD, this mechanism may have different
behavioral correlates (e.g., reduced, instead of elevated smoking),
due to the disorders’ unique pathophysiology.

The present study has several limitations and therefore our
results must be interpreted with caution. First, our OCD smokers
subsample included only 15 participants. Thus, conclusions from
analyses pertaining to this sample should be drawn with caution.
However, this is the first study to provide extensive information
regarding OCD smokers versus OCD non-smokers, and given the
low prevalence of smoking in OCD, information drawn from this
small sample makes a significant contribution to the field. Second,
although results were compared to large normative samples from
the same country, a direct comparison between OCD patients and
an active control group is warranted. In addition, in comparison to
national representative samples, our samples were comprised
predominantly of Caucasians and had a majority of female
participants, as well as higher income and education levels that
may affect smoking prevalence. However, our comparative
analysis between OCD smokers and OCD non-smokers yielded
that these variables did not account for smoking status in our
sample. Nevertheless, future research should incorporate a more
diverse sample in a prospective study design, preferably a
representative sample with similar demographics. An additional
potential limitation pertains to the fact that information from the
OCD sample was largely based on self-report measures. While we
employed a large number of methodological control measures,
this still represents a limitation of this study. In addition, no
biological measures of smoking were used. Another potential
limitation pertains to our exclusion criteria. We excluded patients
with certain comorbidities that are highly associated with
increased smoking. However, in nearly 40% of these cases,
patients were excluded because these disorders were determined
as primary disorders. Finally, our PYOCD data was collected
between the years 2000–2006, but compared to representative
samples for which information was collected between 2009–
2011. However, given a consistent decrease in smoking pre-
valence in the United States, comparison to a contemporary
sample entails a more conservative approach that further
strengthens our findings.

5. Conclusion

OCD is a psychiatric disorder characterized by significantly
reduced rates of cigarette smoking in both patients and unaffected
family members. One possible explanation for this phenomenon is
the stimulating effect of nicotine that may exacerbate OCD
symptoms. Taken together with recent findings of reduced reward
reactivity in OCD [e.g., 24], further insight into the association
between OCD’s unique pathophysiology and reduced smoking
prevalence may advance our understanding of this disorder and
potentially contribute to our understanding of the interaction
between frontostriatal and reward networks, smoking addiction,
and smoking cessation in general.
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