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athological gambling is characterized by persistent
and recurrent maladaptive patterns of gambling be-
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Objective: Nicotine dependence frequently
co-occurs with subsyndromal and pathological
levels of gambling. The relationship of nicotine
dependence, levels of gambling pathology, and
other psychiatric disorders, however, is incom-
pletely understood.

Method: To use nationally representative
data from the National Epidemiologic Survey
on Alcohol and Related Conditions to examine
the influence of DSM-IV nicotine dependence
on the association between pathological gambling
severities and other psychiatric disorders. Face-
to-face interviews were conducted with 43,093
adults living in households and group-quarters
in the United States. The main outcome measure
was the co-occurrence of current nicotine depen-
dence and Axis I and II disorders and severity of
gambling based on the 10 inclusionary diagnostic
criteria for pathological gambling. The study was
conducted from 2001 to 2002.

Results: Among non–nicotine-dependent
respondents, increasing gambling severity was
associated with greater psychopathology for the
majority of Axis I and II disorders. This pattern
was not uniformly observed among nicotine-
dependent subjects. Significant nicotine-by–
gambling-group interactions were observed for
multiple Axis I and II disorders. All significant
interactions involved stronger associations be-
tween gambling and psychopathology in the
non–nicotine-dependent group.

Conclusions: In a large national sample,
nicotine dependence influences the associations
between gambling and multiple psychiatric disor-
ders. Subsyndromal levels of gambling are asso-
ciated with significant psychopathology. Nicotine
dependence accounts for some of the elevated
risks for psychopathology associated with sub-
syndromal and problem/pathological levels
of gambling. Additional research is needed to
examine specific prevention and treatment for
individuals with problem/pathological gambling
with and without nicotine dependence.
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havior that affects 0.4% to 1.6% of the U.S. population.1,2

This classification typically refers to individuals who
meet at least 5 of the DSM-IV criteria for pathological
gambling.3 When only 3 or 4 DSM-IV criteria are met, the
individual is generally referred to as a problem gambler,
indicating that the gambling behavior is problematic but
not as severe as pathological gambling. In studies that
have used screening instruments to identify problem gam-
blers, problem gambling has been found in approximately
2.5% of the U.S. population.4

Approximately two thirds of the U.S. adult population
report gambling in the previous year,5 and most people
gamble without developing either problem or pathologi-
cal gambling.4 Although pathological gambling may have
a low prevalence in the community (i.e., some studies
suggest it is less than 1% of the population), when prob-
lem and pathological gambling are considered together as
the extreme end of a behavioral continuum of gambling,
up to approximately 4% of the adult population1 report
symptoms consistent with problematic gambling. Studies
employing DSM-based instruments typically find lower
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prevalence estimates than studies employing gambling
screens.2,4 Problem/pathological gambling (PPG) is asso-
ciated with impaired functioning, reduced quality of life,
and high rates of bankruptcy, divorce, and incarceration.6

Increased availability and social acceptance of gambling
has raised public health concerns about the potential dan-
gers of less destructive patterns of gambling.7,8 Because of
the public health implications and data suggesting that
problem gambling behaviors lie along a continuum,9–11 it
is important to examine the impact of varying severity
levels of gambling.

Among U.S. adults, 12.8% report nicotine dependence,
and nicotine dependence is highly associated with DSM-
IV Axis I and II disorders.12–15 Problem/pathological and
recreational gambling are associated with elevated pro-
portions of nicotine dependence (41%–55% and 30%, re-
spectively),10,16 and tobacco smoking in clinical samples
of problem and pathological gamblers has been associated
with increased gambling severity and more frequent psy-
chiatric problems.17–19 Although previous research sug-
gests that multiple disorders are linked (gambling and
psychiatric disorders,2 nicotine use and psychiatric disor-
ders,12–15 and nicotine use and gambling17–19),20 no study
has systematically examined the interactions of gambling,
nicotine, and psychiatric disorders.

We use data from the National Epidemiologic Survey
on Alcohol and Related Conditions (NESARC), a large
national survey of non-institutionalized adults, to exam-
ine the relative influence of problem gambling behaviors
and nicotine dependence on other psychiatric disorders.
The NESARC included a DSM-IV–based assessment of
pathological gambling, and these data have been used
previously to examine co-occurrences between pathologi-
cal gambling and other psychiatric disorders.2,21 In these
prior studies examining pathological gambling using the
NESARC data, lifetime measures of pathological gam-
bling were employed, likely because past-year estimates
of pathological gambling in the sample (approximately
0.2%) yielded less power to examine co-occurring disor-
ders. It has been argued that lifetime prevalence estimates
are less relevant to public health, “less germane to clini-
cians and practitioners and subject to retrospective recall
bias.”12(p1108) In contrast to some prior studies that utilized
lifetime measures of pathological gambling, we chose to
examine past-year rates for these reasons.22,23

Prior studies have found elevated odds of co-occurrence
between subsyndromal levels of gambling and nongam-
bling psychopathology. For example, in the St. Louis,
Mo. site of the Epidemiologic Catchment Area (ECA) sur-
vey, recreational gambling was associated with a broad
range of mainly Axis I disorders.10 Although informative,
the gambling data from the ECA study were geographi-
cally limited to the St. Louis site, utilized earlier iterations
of DSM criteria, and did not assess for a broad range of
Axis II disorders. Given the incomplete data on the co-
occurrence of different levels of gambling and nicotine use
and a broad range of psychiatric disorders,2 the purpose of
this study was to fill these gaps in knowledge. Specifically,
using the NESARC data, we sought to (1) examine the
prevalence and sociodemographic correlates of varying
levels of gambling pathology in nicotine-dependent and
non–nicotine-dependent individuals, (2) compare preva-
lence estimates of psychiatric disorders in nicotine and
non–nicotine-dependent individuals based on level of
gambling pathology, and (3) investigate the influences of
nicotine dependence and gambling pathology and their in-
teraction on a range of psychiatric disorders. Recognizing
the associations between gambling severity, nicotine sta-
tus, and psychiatric disorders is important, as identifying
and treating the co-occurring disorders may significantly
improve the prognosis of the primary disorder. Addition-
ally, to the extent that co-occurring disorders may poten-
tially contribute to the development or maintenance of
PPG, it is also important to recognize the possible associa-
tions with PPG, which is often under-recognized in clinical
settings.

METHOD

Sample
Data from the 2001–2002 NESARC, described else-

where,12,24 were analyzed. Briefly, the NESARC, con-
ducted by the National Institute on Alcohol Abuse and
Alcoholism and the Bureau of the Census, surveyed a
nationally representative sample of non-institutionalized
U.S. residents (citizens and noncitizens) aged 18 years and
over. Respondents were identified using a multi-stage
stratified sample, and the sample was enhanced with mem-
bers of group-living environments, such as dormitories,
group homes, shelters, and facilities for housing workers.

FOR CLINICAL USE

◆ Problem gambling is relatively common and often associated with nicotine dependence.

◆ Even low-risk gambling is positively associated with multiple psychiatric disorders in
non–nicotine-dependent individuals.

◆ Clinicians should screen for and provide brief interventions around gambling, smoking,
and other psychiatric disorders.
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Jails, prisons, and hospitals were not included.
The study over-sampled black and Hispanic
households, as well as young adults aged 18 to
24 years, in order to have sufficient power to
perform meaningful analyses focusing on these
populations. Weights have been calculated to
adjust standard errors for these over-samples
and nonresponse.24 The final sample consisted
of 43,093 respondents, representing an 81% re-
sponse rate. After complete description of the
study to the subjects, informed consent was ob-
tained. The current investigation utilized publicly
accessible, de-identified data and was thus ex-
empted from formal institutional review board
review.

Measures
The Alcohol Use Disorder and Associated

Disabilities Interview Schedule–DSM-IV version
(AUDADIS-IV),25 a structured diagnostic assess-
ment tool, was administered by trained lay inter-
viewers in the NESARC study. The AUDADIS-
IV has demonstrated good reliability and validity
for detecting psychiatric disorders in a commu-
nity sample.25 The NESARC data set contains
diagnostic variables derived from AUDADIS-IV
algorithms and based on DSM-IV criteria. The data con-
tain diagnostic variables for major depression, dysthymia,
mania and hypomania, panic disorder with and without
agoraphobia, social phobia, simple phobia, generalized
anxiety disorder, alcohol abuse and dependence, drug
abuse and dependence, and nicotine dependence. We used
past-year measures of these disorders. Lifetime measures
were used of the 7 DSM-IV Axis II disorders assessed
with the AUDADIS-IV: antisocial, avoidant, dependent,
histrionic, obsessive-compulsive, paranoid, and schizoid
personality disorders.

The primary independent variable in the present analy-
ses was severity of problem gambling, based on the 10
DSM-IV diagnostic inclusionary criteria for pathological
gambling. Consistent with previous population-based
studies, including those using the NESARC data,7,23,26,27

we divided the sample into 4 groups: nongamblers
and low-frequency gamblers, who reported that they had
never gambled > 5 times in a single year in their lifetime
(referred to hereafter as “non/low-frequency gamblers”);
low-risk gamblers, who reported gambling > 5 times in a
year and no symptoms of pathological gambling in the
previous year; at-risk gamblers, who reported gambling
> 5 times in a year and 1–2 symptoms of pathological
gambling in the previous year; and problem/pathological
gamblers, who reported ≥ 3 DSM-IV criteria of patho-
logical gambling in the previous year. The low frequency
of pathological gambling (approximately 0.2% of the
sample reported ≥ 5 symptoms) necessitated the combina-

tion of the problem and pathological groups, a strategy
employed in prior gambling studies.10,23,27

The following sociodemographic variables were in-
cluded in the analyses: age, gender, race/ethnicity, ed-
ucation, marital status, and employment status. Dummy
variables for 3 race/ethnicity groups (black, white, and
Hispanic) were created. These groups were not mutually
exclusive, as a respondent could have identified with
more than 1 race or ethnicity. As previously cited,23 we
employed the approach of using non–mutually exclusive
categories, consistent with current federal guidelines as
described by the Office of Management and Budget.28

Data Analyses
The primary research question concerned differences

in the associations between gambling and psychiatric dis-
orders based on DSM-IV past-year nicotine dependence
(nicotine-dependent vs. non–nicotine-dependent). Using
χ2 analyses, we first examined associations between gam-
bling severity and sociodemographic variables, stratified
by nicotine dependence, in order to identify sociodemo-
graphic variables potentially influencing the relationship
between nicotine dependence, gambling severity, and
psychiatric disorders. Next, we examined unadjusted
weighted rates of psychiatric disorders, stratified by both
gambling severity and nicotine dependence. Finally, we
fit a series of logistic regression models in which psychi-
atric disorders were the dependent variables of interest
and the 4-level gambling variable, nicotine dependence,

Table 1. Sociodemographic Characteristics of the NESARC Sample
by Nicotine Dependencea

Nicotine Non–Nicotine
Dependent Dependent
(N = 4962) (N = 38,131)

Characteristic N % N % χ2 p

Gender 34.53 < .0001
Female 2572 46.87 22,003 52.84
Male 2390 53.13 16,128 47.16

Education 127.12 < .0001
Less than high school 978 18.61 6871 15.22
High school graduate 1689 35.15 10,858 28.47
Some college 1709 34.63 10,954 29.48
College or higher 586 11.60 9448 26.83

Employment 20.73 .0001
Full-time 2697 56.52 19,570 53.04
Part-time 530 11.17 3733 10.39
Not working 1735 32.31 14,828 36.57

Marital status 66.15 < .0001
Married 2134 53.63 19,947 62.79
Previously married 1454 21.52 9663 16.86
Never married 1374 24.84 8521 20.34

Race/ethnicityb

White race 3952 87.30 28,837 82.65 38.28 < .0001
Black race 872 9.36 7728 11.90 21.96 < .0001
Hispanic ethnicity 536 5.69 7772 12.42 28.54 < .0001

aNs represent actual number of respondents in each category; %s indicate
weighted percentages.

bRace and ethnicity categories are not mutually exclusive.
Abbreviation: NESARC = National Epidemiologic Survey on Alcohol and

Related Conditions.
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and an interaction between nicotine dependence and
gambling were the independent variables of interest, ad-
justing for previously identified sociodemographic vari-
ables. Our analysis began with examining psychiatric dis-
orders grouped into 4 categories: any mood disorder, any
anxiety disorder, any substance use disorder, and any per-
sonality disorder. Only when a significant association was
found between these categories and gambling severity
and nicotine status did we pursue an analysis of the indi-
vidual disorders. Because only 4 comparisons were ini-
tially made, and these were significant, we did not adjust
our α level to account for the multiple subsequent com-
parisons. Analyses were performed using SUDAAN soft-
ware29 and the NESARC-calculated weights in order to
adjust the data for the design effects of the NESARC.

RESULTS

Rates of Gambling Pathology
Based on Nicotine Status

Of the 43,093 respondents, 4962 (12.8%) were nico-
tine dependent.12 Compared with non–nicotine-dependent
respondents, the nicotine-dependent group was signifi-
cantly more likely to be male, white, working part-time or
full-time, and previously or never married (Table 1). Of
the 43,093 respondents, 30,885 (71.7%) were non/low-
frequency gamblers, 9964 (23.1%) were low-risk gam-

blers, 945 (2.2%) were at-risk gamblers, and 233 (0.5%)
were problem/pathological gamblers. Percentages of sub-
jects with low-risk, at-risk, and problem/pathological
gambling severity were higher among nicotine-dependent
respondents. Among respondents who were nicotine-
dependent (N = 4962), prevalence estimates for non/low-
frequency gambling, low-risk gambling, at-risk gam-
bling, and PPG were 59.7%, 31.6%, 4.9%, and 1.9%,
respectively, compared to estimates of 73.2%, 22.0%,
1.8%, and 0.4%, respectively, in the non–nicotine-
dependent group (N = 38,131).

Sociodemographic Variables Based on
Gambling Pathology and Nicotine Dependence Status

Table 2 presents the sociodemographic characteristics
of the groups divided on nicotine dependence status
and stratified by level of gambling pathology. Among
nicotine-dependent respondents, significant associations
with gambling status at p < .05 were observed related
to gender, education, and marital status. Among non–
nicotine-dependent respondents, significant associations
with gambling status were observed on all sociodemo-
graphic measures. Some gambling-related differences ap-
pear similar in both nicotine-dependent and nondepen-
dent groups. For example, higher proportions of men
and blacks were observed in the at-risk and problem/
pathological gamblers regardless of nicotine dependence.

Table 2. Sociodemographic Characteristics of the Sample by Nicotine Dependence and Level of Gambling Pathologya,b

Nicotine Dependent (N = 4962) Non–Nicotine Dependent (N = 38,131)

 Problem/ Problem/
Non/LF Low-Risk At-Risk Pathological Non/LF Low-Risk At-Risk Pathological

Gamblers Gamblers Gamblers Gamblers Gamblers Gamblers Gamblers Gamblers
Characteristic (N = 2961)c (N = 1568) (N = 244) (N = 96) χ2 p  (N = 27,924)c (N = 8396) (N = 701)  (N = 137) χ2 p

Gender 45.83 < .0001 109.44 < .0001
Female 52.55 38.75 41.85 34.39 56.82 42.57 35.05 35.75
Male 47.45 61.25 58.15 65.61 43.18 57.43 64.95 64.25

Education 21.76 .0196 57.00 < .0001
Less than high 18.46 17.98 22.39 23.46 16.10 12.06 13.80 16.38

school
High school 35.37 33.72 37.44 51.25 27.81 30.17 30.63 26.84

graduate
Some college 34.11 36.37 32.30 19.67 28.76 31.71 33.23 33.99
College or higher 12.06 11.92 7.87 5.62 27.34 26.07 22.33 22.79

Employment 3.92 .6866 29.06 .0004
Full-time 55.28 57.63 61.32 57.89 51.88 56.21 27.14 54.10
Part-time 11.65 10.94 10.69 8.24 10.73 9.30 9.37 15.80
Not working 33.07 31.44 27.99 33.87 37.39 34.49 33.49 30.10

Marital status 21.35 .0042 73.03 < .0001
Married 51.72 57.43 56.16 55.31 62.18 66.99 55.63 40.83
Previously married 21.26 22.32 17.61 16.76 16.55 17.18 18.01 21.86
Never married 27.02 20.26 26.23 27.93 21.27 15.83 26.36 37.31

Race/ethnicityd

White race 87.78 87.82 83.57 76.99 7.95 .0561 82.19 84.54 81.71 59.49 31.75 < .0001
Black race 9.36 8.13 12.85 14.52 8.18 .0512 11.93 11.27 14.03 27.65 17.55 .0013
Hispanic ethnicity 6.24 4.71 5.62 3.28 6.73 .0916 13.70 8.76 8.85 9.33 29.01 < .0001

aNumbers in the table represent weighted percentages, stratified by gender.
bThere were 93 nicotine-dependent and 973 non–nicotine-dependent respondents with missing data on gambling.
cNon/LF gamblers = nongamblers or low-frequency gamblers.
dRace and ethnicity categories are not mutually exclusive.
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Other gambling-related differences appeared different in
the 2 nicotine-related groups. For example, the relatively
lower proportions of married individuals in the at-risk
gambling and PPG groups in the non–nicotine-dependent
group were not evident in the nicotine-dependent group.

Psychiatric Disorders, Nicotine Dependence Status,
and Level of Gambling Pathology

Differences in the associations between gambling se-
verity and psychopathology were observed in the groups
stratified by nicotine dependence status (Table 3). Within
both the nicotine-dependent and non–nicotine-dependent
groups, and as compared to non/low-frequency gambling
and low-risk gambling groups, estimates of co-occurring
psychopathology were higher in the at-risk gambling
group and higher still in the PPG group. In virtually all
instances, nicotine-dependent respondents had numeri-
cally higher estimates of co-occurring psychiatric disor-
ders at each gambling severity level.

Logistic regression models examined the influences of
nicotine dependence, gambling severity, and their interac-
tion upon the odds ratios for other psychiatric disorders
(Table 4). Significant gambling-by–nicotine-group inter-
actions were observed for mood, anxiety, substance use,
and personality disorders (Figure 1). Subsequent analyses
identified significant interactions for the following Axis I
conditions: major depression, mania, hypomania, social
phobia, simple phobia, generalized anxiety disorder, alco-
hol abuse/dependence, and drug abuse/dependence. Sig-

nificant gambling-by–nicotine-group interactions were
also observed for most Axis II disorders: antisocial,
obsessive-compulsive, paranoid, schizoid, and histrionic.
In all cases in which a significant interaction was ob-
served, a stronger association between gambling severity
and psychopathology was observed in the non–nicotine-
dependent group as compared to the nicotine-dependent
one.

The patterns of associations between gambling se-
verity and psychopathology appeared substantially influ-
enced by nicotine dependence. Differences were observed
at the severe end of the gambling spectrum for many dis-
orders. In the PPG versus non/low-frequency gambling
comparisons, the non–nicotine-dependent group demon-
strated significant odds ratios of > 3.3 for every Axis I and
II disorder. In contrast, only 1 Axis I disorder (alcohol
abuse/dependence) and 1 Axis II disorder (histrionic per-
sonality disorder) demonstrated an odds ratio ≥ 3 in com-
parisons within the nicotine-dependent group.

A pattern of a stepwise progression for increasingly
larger odds ratios was observed for increasing gambling
severity in the at-risk and PPG groups for virtually all
Axis I and II psychiatric disorders in the non–nicotine-
dependent group. This pattern was less consistently ob-
served in the nicotine-dependent group. Unique features
were observed for each disorder in the patterns of associa-
tions in the nicotine-dependent and nondependent groups.
For example, gambling severity did not confer additional
risk for major depression in the nicotine-dependent group

Table 3. Rates of Psychiatric Diagnoses by Level of Gambling Pathology and Nicotine Dependencea

Nicotine Dependent Non–Nicotine Dependent

Problem/ Problem/
 Non/LF Low-Risk At-Risk Pathological Non/LF Low-Risk At-Risk Pathological

Diagnosis Gamblersb Gamblers Gamblers Gamblers χ2 p Gamblersb Gamblers Gamblers Gamblers χ2 p

Any mood disorder 22.35 18.60 25.24 23.65 2.56 .0628 7.44 7.32 14.10 25.23 12.64 < .0001
Major depression 18.46 13.93 16.71 14.77 9.7 .0279 5.81 5.23 8.88 16.11 17.2 .0015
Dysthymia 4.91 3.99 5.08 4.46 1.68 .6429 1.41 1.38 2.18 6.85 6.15 .1154
Mania 4.69 4.50 2.76 10.43 4.47 .2253 1.09 1.49 3.65 7.03 19.00 .0008
Hypomania 3.04 2.86 6.07 0.27 21.78 .0003 0.80 0.97 3.04 4.23 11.4 .0144

Any anxiety disorder 22.56 20.68 24.91 38.66 3.04 .0353 8.99 11.24 16.90 23.09 13.34 < .0001
Panic disorderc 6.53 4.70 9.87 11.37 8.47 .0455 1.46 1.63 4.44 3.85 8.46 .0458
Social phobia 6.12 5.29 6.83 8.73 1.95 .5853 2.21 2.62 3.62 10.26 8.72 .0411
Simple phobia 14.01 14.00 18.82 28.33 7.59 .065 5.74 7.28 10.55 15.96 28.2 < .0001
Generalized anxiety 5.38 5.26 3.54 11.65 2.82 .2912 1.54 1.79 2.62 4.60 4.9 .1901

Any AUD or SUD 23.53 26.39 39.69 45.11 7.71 .0002 5.66 9.71 17.91 24.29 28.90 < .0001
Alcohol ab/dep 20.76 22.91 38.27 42.52 24.93 .0001 5.08 9.21 16.24 21.48 82.1 < .0001
Drug ab/dep 7.32 8.92 13.40 7.47 5.09 .1767 0.97 1.28 3.47 4.71 16.3 .0021

Any Axis II disorder 31.34 30.76 40.73 60.95 8.14 .0001 11.19 15.43 27.03 48.63 28.26 < .0001
Avoidant 6.47 4.16 8.59 10.49 11.67 .0128 1.92 1.63 3.12 9.02 8.19 .0509
Dependent 1.70 1.76 1.03 3.77 2.10 .5557 0.37 0.16 0.40 2.17 13.9 .0053
Antisocial 10.93 13.29 18.15 25.79 13.6 .006 1.87 3.58 7.21 16.74 50.4 < .0001
Obsessive-compulsive 14.42 13.44 20.16 25.82 9.99 .0249 6.30 8.78 14.39 23.64 52.3 < .0001
Paranoid 12.26 9.98 14.77 28.60 13.38 .0065 3.09 3.73 8.19 23.79 30.8 < .0001
Schizoid 7.77 7.10 9.10 17.64 5.04 .1799 2.28 2.93 4.63 14.32 21.6 .0003
Histrionic 5.76 4.31 8.12 18.86 11.22 .0153 1.17 1.47 4.38 9.10 18.2 .0153

aNumbers in the table represent weighted percentages, stratified by gender.
bNon/LF gamblers = nongamblers or low-frequency gamblers.
cWith or without agoraphobia.
Abbreviations: ab/dep = abuse or dependence, AUD = alcohol use disorder, SUD = substance use disorder.
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(Table 4), with significant between–nicotine-group differ-
ences observed for both the at-risk and the PPG compari-
sons. Within the nicotine-dependent group, the most sta-
tistically significant association with major depression
was a decreased odds in the low-risk versus non/low-
frequency gambling comparison (OR = 0.78; p < .05).
Similarly, social phobia demonstrated a significant in-
teraction effect for the PPG versus nongambling com-
parison; however, no significant association was observed
between social phobia and problem gambling severity
within the nicotine-dependent group. Largely similar
stepwise progressions were observed between problem
gambling severity and alcohol abuse/dependence in
nicotine-dependent and nondependent groups, with a sig-
nificant between-group difference observed only in the
low-risk versus nongambling comparison. With antisocial
personality disorder, significant positive associations
were observed across all gambling severity groups in both
the nicotine-dependent and nondependent groups, with
significantly stronger associations observed in the non–
nicotine-dependent group comparisons.

DISCUSSION

This study is, to our knowledge, the first to examine
the association between nicotine dependence, problem
gambling severity, and a broad range of Axis I and II psy-

chiatric disorders in a nationally representative sample.
The multiple strengths of the survey, including the high
response rate, large population-based sample, and diag-
nostic measures obtained, allow for examination of the in-
teractive influences of psychiatric disorders. This study
found that more severe problem gambling is associated
with more psychopathology in both nicotine-dependent
and non–nicotine-dependent respondents, and this pattern
applies to a broad range of Axis I and II disorders. Previ-
ous studies found that PPG is associated with an increased
risk for multiple psychiatric disorders.6,9,10 Consistent
with these previous studies, this study found that indi-
viduals with PPG had elevated rates of co-occurring
psychiatric disorders.

In the non–nicotine-dependent group, the association
between gambling severity and psychopathology was
seen for the majority of Axis I and II disorders and was
particularly robust for major depression and antisocial
personality disorders. The finding that the nicotine-
dependent group had higher prevalence estimates of
psychiatric disorders, and yet psychopathology generally
had a weaker association with gambling in the nicotine-
dependent group, suggests that some of the gambling-
related risk for these disorders is attributable to nicotine
dependence.

Tobacco use may co-occur with gambling for multiple
reasons. Biological (e.g., genetic factors) such as those

Table 4. Adjusted Associations Between Gambling and Psychiatric Diagnoses, by Nicotine Dependencea,b

Nicotine Dependent (ND), OR Non–Nicotine Dependent (NND), OR
Problem/ Problem/ ND vs NND Interaction, OR

Low-Risk vs At-Risk Pathological Low-Risk At-Risk Pathological Problem/
Non/LF vs Non/LF vs Non/LF vs Non/LF vs Non/LF vs Non/LF Low-Risk At-Risk Pathological

Diagnosis Gamblers Gamblers Gamblers Gamblers Gamblers Gamblers Gamblers Gamblers Gamblers

Any mood disorder 0.87 1.33 1.14 1.12 2.04*** 3.92*** 0.78* 0.65* 0.29**
Major depression 0.78* 1 0.8 1.09 1.8*** 3.43*** 0.78 0.6* 0.26**
Dysthymia 0.86 1.17 0.87 1.15 1.74* 5.83*** 0.81 0.71 0.16*
Mania 1.13 0.65 2.48 1.71*** 3.65*** 6.42*** 0.68 0.18*** 0.4
Hypomania 1.12 2.24* 0.09* 1.52* 3.81*** 4.39* 0.75 0.6 0.02**

Any anxiety disorder 0.92 1.21 2.27** 1.34*** 2.07*** 3.04*** 0.69*** 0.59* 0.75
Panic disorder 0.75 1.8* 2.01 1.36* 3.91*** 3.42* 0.61* 0.49 0.68
Social phobia 0.89 1.17 1.45 1.33** 1.83* 5.97*** 0.72 0.67 0.27*
Simple phobia 1.03 1.5 2.54** 1.51*** 2.36*** 3.8*** 0.77* 0.69 0.79
Generalized anxiety 1.03 0.71 2.41 1.39** 2.04** 3.6* 0.82 0.38* 0.77

Any AUD or SUD 1.37*** 2.55*** 3.26*** 2.18*** 3.61*** 4.87*** 0.63*** 0.71 0.67
Alcohol ab/dep 1.32 2.83 3.51 2.06*** 3.04*** 3.88*** 0.57*** 0.87 0.83
Drug ab/dep 1.64 2.3 1.00 1.64** 3.12*** 3.33** 0.9 0.66 0.27*

Any Axis II disorder 1.04 1.59** 3.60*** 1.57*** 2.96*** 7.10*** 0.66*** 0.54** 0.51*
Avoidant 0.7* 1.49 1.65 1.01 1.77 5.34*** 0.73 0.88 0.33
Dependent 1.24 0.72 2.1 0.56 1.21 7.16*** 2.31 0.62 0.31
Antisocial 1.42*** 1.93*** 2.89*** 2.05*** 3.46*** 8.25*** 0.61** 0.5* 0.31**
Obsessive-compulsive 0.93 1.56* 2.21** 1.46** 2.54*** 4.65*** 0.64*** 0.62* 0.48*
Paranoid 0.89 1.3 2.88*** 1.5*** 2.99*** 9.26*** 0.62 0.45** 0.33*
Schizoid 0.98 1.22 2.53** 1.42*** 2.09*** 6.35*** 0.69* 0.58 0.4
Histrionic 0.85 1.59 3.99*** 1.51** 3.79*** 6.93*** 0.57* 0.42* 0.58

aOdds ratios (ORs) are adjusted for age, race/ethnicity, marital status, education, employment, and income.
bNon/LF gamblers = nongamblers or low-frequency gamblers.
*p < .05.
**p < .01.
***p < .001.
Abbreviations: ab/dep = abuse or dependence, AUD = alcohol use disorder, SUD = substance use disorder.
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contributing to impulsivity or related constructs may con-
tribute to participation in both behaviors.30 Preclinical
data suggest that nicotine use may enhance dopamine re-
sponse to reinforcers by facilitating burst firing of dopa-
mine neurons.31,32 The ventral striatum, a dopaminergi-
cally innervated brain region, has been identified in some
studies of pathological gambling,33 although a role for

striatal dopamine involvement in pathological gambling
has yet to be empirically demonstrated. Gambling and
smoking may be related to common social or environ-
mental factors, such as gambling and smoking together
among friends or in casinos. Specific influences of to-
bacco smoking (calming, stimulating, attention-related,
coping with stress) may enhance gambling experiences.

Figure 1. Interactions With Nicotine Dependence in the Associations Between Psychiatric Diagnoses and Gambling Severitya

aNon/LF gamblers = nongamblers or low-frequency gamblers.
*p < .05.
**p < .01.
***p < .001.
Abbreviations: ND = nicotine dependence, NND = non–nicotine dependence.
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The extent to which the relationship between gambling
and smoking is mediated by specific environmental,
genetic, or other biological factors warrants further
examination.

Examination of the relationships between smoking,
gambling, and other psychiatric disorders may provide
insight into how these disorders fit in the structure of psy-
chiatric conditions. Data indicate that common psychi-
atric disorders aggregate in 2 main groups: internalizing
and externalizing disorders (i.e., disorders characterized
by either withdrawal from society or in conflict with so-
ciety, respectively).34,35 Where PPG fits within this struc-
ture is not completely understood, particularly as assess-
ments of gambling problems have often been omitted
from major psychiatric epidemiologic studies.36 Problem/
pathological gambling shares with externalizing disorders
(for example, substance use disorders and antisocial
personality disorder) a disinhibited personality style and
lack of constraint.35 Problem/pathological gambling also
shares with internalizing disorders (for example, major
depressive disorder and social phobia) an uncomfortable
mood or anxiety state that often precedes gambling. Ex-
isting data suggest strong genetic contributions between
pathological gambling and internalizing37 and externaliz-
ing11,38 disorders, respectively. Further study, particularly
using DSM-based measures of pathological gambling in
conjunction with DSM-based measures of other psychiat-
ric disorders, may provide important insight into how best
to categorize pathological gambling.

The relationship between nicotine dependence and
externalizing/internalizing disorders is also unsettled,
with findings arguably suggesting a stronger clustering
with externalizing disorders. Associations between daily
cigarette smoking and most psychiatric disorders have
been demonstrated in multiple studies.39,40 Although nico-
tine dependence has also been associated with internaliz-
ing disorders like major depressive disorder and anxiety
disorders,15,41,42 strong associations between daily tobacco
smoking or nicotine dependence have been found for sub-
stance use disorders, attention-deficit/hyperactivity disor-
der, conduct disorder, oppositional defiant disorder, and
antisocial personality disorder.15,39,41,43 A strong associa-
tion exists between progression to daily smoking and ex-
ternalizing disorders, with externalizing disorders pre-
dicting the development of nicotine dependence from
daily smoking.39

In this study, the nicotine-dependent group demon-
strated high estimates of major depression regardless of
gambling severity. In other words, more severe gambling
behaviors did not increase the risk for depression among
nicotine-dependent subjects, suggesting an overlap in the
factors contributing to nicotine dependence and problem
gambling behaviors as they relate to depression. In that
low-risk gamblers had a low odds ratio for major depres-
sion compared to nongamblers among nicotine-dependent

subjects, it suggests that low-level gambling behaviors
either have a mood-protecting influence in smokers or that
a depressed mood among smokers interferes with partici-
pation in low-risk gambling. Previous studies have sug-
gested that neuroticism may be a common predisposition
to both nicotine dependence and major depression15 and
that smoking may assist in managing mood symptoms.12

Further research is needed to examine the extent to which
these or other factors mediate the relationship between to-
bacco smoking, depression, and gambling.

Although more severe gambling behaviors increased
the risk for all anxiety disorders in both nicotine-dependent
and nondependent groups, the association between gam-
bling and anxiety disorders was substantially stronger in
the nondependent group. Research indicates that nicotine
use has anxiolytic properties.44,45 The greater odds ratios
for anxiety disorders within the nondependent group sug-
gest that gambling severity level may be indicative of the
anxiolytic properties of gambling behaviors and implicate
a neurobiological pathway common to gambling and to-
bacco use. Given the high rates of anxiety disorders in indi-
viduals with disordered gambling,6 these findings may
have treatment implications for preventing gambling re-
lapse in PPG groups.

Clinical Implications
The data yield several important conclusions. First,

PPG in non–nicotine-dependent adults was associated with
a broad range of psychopathology. Second, even low-risk
gambling in non–nicotine-dependent respondents was
positively associated with multiple psychiatric disorders,
including drug and alcohol use disorders, anxiety, and ma-
nia. Given the increased popularity of gambling as a recre-
ational activity, there has been significant concern about
the potential public health threat posed by subsyndromal
levels of gambling.1 To date, there has been relatively little
research exploring low-risk gambling patterns and corre-
lates,7 and existing studies have frequently not used diag-
nostic measures of psychopathology.7,46 Consistent with
these studies,7,46 the current findings indicate that even
low-risk gambling is associated with significant psycho-
pathology in certain groups; e.g., non–nicotine-dependent
subjects. Although there are no diagnostic criteria for lev-
els of gambling pathology except pathological gambling,
this finding suggests that gambling may be more accu-
rately seen as a spectrum of disease.7–9 Regardless of the
underlying mechanism for the association, these results
raise concern that low-risk gambling in nonsmoking indi-
viduals may be more reflective of psychopathology than
such gambling in nicotine-dependent groups. This has im-
plications for (1) primary care, in which screening and
brief interventions around gambling, smoking, and other
psychiatric disorders could be implemented; and (2) public
policy related to the expansion in availability of gambling
venues.
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Strengths and Limitations
Our study is the first to find that nicotine dependence

influences the association between gambling severity and
psychopathology. The study’s strengths are its survey de-
sign, large nationally representative sample, the inclusion
of a wide range of DSM-IV Axis I and II disorders, and
the response rate (81%). Despite these strengths, this
study has several important limitations. First, the cross-
sectional nature of the data precludes our ability to estab-
lish temporal patterns between problem gambling be-
havior, psychopathology, and nicotine dependence. It is
therefore possible to suggest several competing, although
not necessarily mutually exclusive, explanations, all of
which are consistent with the data. Second, low rates of
pathological gambling were reported, necessitating com-
bining problem and pathological gambling into a single
category. It is possible that there exist significant differ-
ences in psychopathology between problem and patho-
logical gambling. Third, although pathological gambling
in this study was based on DSM-IV criteria, the exclu-
sionary criterion of DSM-IV (i.e., diagnosis of pathologi-
cal gambling is not given if it occurs during a manic epi-
sode) was not assessed. Therefore, pathological gambling
in this study may differ from DSM-IV pathological gam-
bling. Fourth, there are no established standards for cat-
egorizing gambling behavior across a continuum. Al-
though these groupings have been used in previous
studies,7,23,27 they are not based on empirically-derived
thresholds.

This study highlights the need for future research. In
particular, research focusing on a possible biological basis
for the associations between gambling, nicotine depen-
dence, and other psychopathology is needed. Addition-
ally, given the clinical and public health concerns of these
associations, future research should address both primary
and secondary interventions.

Disclosure of off-label usage: The authors have determined that,
to the best of their knowledge, no investigational information
about pharmaceutical agents that is outside US Food and Drug
Administration–approved labeling has been presented in this article.
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