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Objective: Although the association be-
tween depression and smoking has been
consistently established, little evidence
regarding the mechanisms that influence
this association is currently available. The
present study evaluates alternate familial
mechanisms of comorbidity between de-
pression and smoking.

Method: Probands from a case-control
family study were selected from outpa-
tient specialty clinics or through a random-
digit dialing procedure. A total of 133 pro-
bands and 273 directly interviewed, first-
degree relatives of the probands were in-
cluded in the present analyses.

Results: The pattern of cross-aggregation
of heavy smoking and depression differed
according to the subtype of depressive
disorder. There was evidence of a shared
etiology between dysthymia and heavy
smoking, whereas major and double de-
pression did not demonstrate a shared
vulnerability with heavy smoking.

Conclusions: This report contributes to
the present sparse evidence regarding the
mechanisms involved in the etiology of
smoking and depressive disorders and
highlights the need for greater attention
to this issue through genetic epidemiolog-
ical study methods.

(Am J Psychiatry 2002; 159:947-953)

Numerous epidemiological studies have shown sub-
stance use to be strongly associated with depression in ad-
olescent (1, 2) and adult (3, 4) samples. Furthermore, both
twin and family investigations have been undertaken to
test alternative conceptual models for this association. Ev-
idence regarding the mechanism of comorbidity between
alcoholism and major depression has recently emerged to
support a causal relationship for the alternative hypothe-
sis that the two conditions share a common etiology (for a
review, see reference 5). However, evidence related to indi-
vidual classes of drug use has been sparse.

An examination of comorbidity between smoking and
depression has yielded similarly strong estimates of associ-
ation (6-10); however, little evidence regarding the mecha-
nisms that influence the association is currently available.
A causal relationship has been suggested, such that de-
pression may result from neurochemical changes brought
on by smoking, or that depression may cause smoking by
increasing the likelihood that individuals will self-medi-
cate negative feelings with nicotine (11-14). Alternatively,
the association between the two conditions may result
from shared genetic or environmental factors that inde-
pendently increase the risk of having both conditions (6,
8). One study of female twins provided evidence for the lat-
ter alternative. Specifically, Kendler and colleagues (15)
found higher rates of smoking and major depression in the
co-twins of monozygotic probands than in the co-twins of
dizygotic probands with major depression, suggesting that
the relationship between smoking and major depression
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may result from genetic factors that predispose individuals
to both conditions. To date, additional twin or family study
data have not addressed this question.

Comorbidity research examining specific levels of smok-
ing has indicated that depression is most strongly associ-
ated with heavy smoking and nicotine dependence rather
than with lower levels of use (15-17). In contrast, an exam-
ination of increasing levels of depressive symptoms and/or
subtypes of depressive disorders has not been pursued, to
our knowledge. With few exceptions (18), epidemiologic
studies that have reported the association between depres-
sion and smoking have exclusively inspected the category
of major depression rather than other depressive subtypes.

The present study employs family study data to discrim-
inate between causal and shared etiologic mechanisms for
the co-occurrence of smoking and depression. Alternate
explanations for associations between smoking and de-
pression are tested by examining patterns of expression of
comorbid and noncomorbid conditions among the rela-
tives of probands with comorbid and noncomorbid con-
ditions (19). If the relationship between smoking and
depression is causal, we expect to see the specificity of
transmission within families, such that relatives of pro-
bands with depression show a higher rate of smoking but
only in the presence of comorbid depression. Alterna-
tively, if each condition shares common risk factors (either
genetic or environmental), relatives of probands with ei-
ther disorder should have higher rates of the other disor-
der than normal comparison subjects.
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TABLE 1. Relation of Demographic and Clinical Characteristics of Probands in a Family Study to Heavy Smoking and Major

Depression?

Heavy Smokers Heavy Smokers Probands With Psychiatric Normal
With Major Without Major Major Depression Comparison Comparison
Depression Depression Without Heavy Subjects Subjects
Characteristic (N=39) (N=20) Smoking (N=34) (N=17)P (N=23)
Mean SD Mean SD Mean SD Mean SD Mean SD
Age (years) 40 6.1 42 6.1 39 7.2 39 6.7 41 5.9
N % N % N % N % N %
Male 22 56.4 13 65.0 15 441 7 41.2 7 30.4
Community ascertainment 6 15.4 11 55.0 5 14.7 7 41.2 23 100.0
Number of relatives in study (total N=273) 71 26.0 50 18.3 60 22.0 42 15.4 50 18.3
Lower socioeconomic status (Hollingshead-
Redlich Scale score greater than 3) 17 44.0 6 30.0 15 441 2 11.8 7 30.4
Comorbid disorders
Alcohol abuse or dependence 29 74.4 11 55.0 15 441 5 29.4 0 0.0
Drug abuse or dependence 15 38.5 2 10.0 9 26.5 8 471 0 0.0
Anxiety disorder 31 79.5 10 50.0 27 79.4 12 70.6 0 0.0
Dysthymic disorder 7 17.9 3 15.0 14 41.2 4 23.5 0 0.0

4 Heavy smoking was defined as more than one pack of cigarettes or 20 or more cigarettes per day.
b predominant diagnoses included alcohol and drug use disorders, generalized anxiety disorder, agoraphobia, social phobia, panic disorder,

and dysthymia.

Method

Study Group

A total of 260 probands were selected from both outpatient
substance abuse and outpatient anxiety clinics at the Connecti-
cut Mental Health Center (New Haven, Conn.) or through a ran-
dom-digit dialing procedure in the greater New Haven area. All of
the normal comparison subjects, 18% of the probands with sub-
stance abuse (representing marijuana or sedative abuse and/or
alcoholism), and 47% of the probands with anxiety disorders were
recruited from the community. The rates of major depression and
dysthymia were statistically similar in each treatment and com-
munity-ascertained psychiatric group. Information was also ob-
tained for 1,239 first-degree relatives and 292 spouses of the pro-
bands. Data for 133 probands and 273 directly interviewed, first-
degree relatives for whom information on tobacco use was col-
lected were used for the present analyses. The effects of ascertain-
ment source were included in all of the analyses.

Interview Procedures

All procedures complied with strict ethical standards in the
treatment of human subjects and were approved by the Yale Uni-
versity School of Medicine’s institutional review board. Care was
taken in the written informed consent process to ensure that all
participants were knowledgeable about the study and willing to
participate. Once written consent was obtained from the pro-
bands, they were directly interviewed with a structured interview
about health, behavior, and psychiatric and substance use disor-
ders, and a pedigree was generated that identified spouses/ex-
spouses with whom probands had children and all first-degree bi-
ological relatives. Independent interviewers, blind to the identity
of and information on the proband, directly interviewed the
spouses and first-degree relatives of the probands, either by tele-
phone or in person. A total of 57% of the eligible first-degree rela-
tives and spouses were interviewed directly (20).

The diagnostic interview for the probands and their relatives
was a modified version of the DSM-III-R semistructured Schedule
for Affective Disorders and Schizophrenia, current and lifetime
versions (21). The probands and interviewed first-degree relatives
provided family history data for all their first-degree relatives by
means of a version of the Family History Research Diagnostic Cri-
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teria developed by Andreasen and colleagues for data collected by
the family history method and adapted to DSM-III and DSM-III-
R criteria (22). The final diagnoses were best estimates based on
all available information, including the diagnostic interview, fam-
ily history reports of each proband and relative, and medical
records. Best estimates were performed by psychiatrists with ex-
pertise in substance use and anxiety disorders who were blind to
the diagnostic status of the probands and relatives. Each case was
reviewed by at least two diagnosticians.

The tobacco section of the diagnostic interview included ques-
tions on age at onset of cigarette use, as well as the frequency and
quantity of daily smoking. Lifetime smoking history was charac-
terized according to the presence of heavy regular use (i.e., more
than one pack of cigarettes or 20 or more cigarettes per day).

Statistical Methods

Logistic regression analyses were conducted, as well as stan-
dard chi-square tests for the associated contingency tables (SAS,
SAS Institute, Inc., Cary, N.C.). The co-aggregation of smoking and
depressive disorders was examined by the inclusion of these con-
ditions in the probands and relatives, as well as adjustment for the
effects of proband ascertainment source, sex, and psychiatric and
substance use disorder comorbidity in the probands and relatives.
Although case-control sampling was used to select the probands
in this study, the relatives were a historical cohort group. The rela-
tives were stratified by exposure type (proband group) and then
followed from birth until disease onset (before the interview date)
to assess the onset of disorders by means of recall. We chose to as-
sign a dichotomous measure of disorder status (i.e., yes/no) rather
than age at onset. For adults, recalling ages for levels of tobacco
use or ages at onset for depressive disorders may be problematic.
Furthermore, most relatives had aged beyond the period of risk for
onset of the outcomes of interest. Because the data were prospec-
tive in nature, relative risk was the appropriate measure of associ-
ation between exposure and disease. Since the outcomes in our
study group were not rare events, the odds ratio was not a good es-
timator of the population’s relative risk. Thus, instead of using a lo-
gistic regression model, we used a relative-risk regression model
(23) to estimate risk ratios and their standard errors in our analy-
ses (GLIM, Numerical Algorithms Group, Ltd., Oxford, U.K.). This
model for binary outcomes uses a log link function and restricts
the parameter space to keep predicted values within the 0-1 range.
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TABLE 2. Comorbidity of Heavy Smoking and Psychiatric Disorders Among First-Degree Relatives of 133 Study Probands?

Prevalence in Relatives

Nonheavy Smokers and

Significance of
Nonsmokers (N=203)

Heavy Smokers (N=70)

Unadjusted Relative
Diagnosis N % N % Ratio (p) Risk? 95% Cl
Affective disorder
Major depression 66 325 26 37.1 0.05 1.7*% 1.01-3.20
Dysthymia 21 10.3 16 229 0.01 2.6* 1.19-5.76
Bipolar disorder 3 1.5 2 2.9 0.05 1.7*% 1.00-3.10
Anxiety disorder
Agoraphobia 1" 5.4 6 8.6 0.05 2.0* 1.05-3.67
Social phobia 45 222 18 25.7 0.38 1.3 0.81-1.97
Generalized anxiety disorder 24 11.8 15 21.4 0.09 2.1 0.30-14.68
Panic 18 8.9 8 11.4 0.23 1.6 0.84-2.95
Substance use disorder
Alcohol abuse or dependence 49 241 33 47.1 0.002 1.8%* 1.22-2.77
Drug abuse or dependence 27 13.3 12 171 0.35 1.3 0.79-2.21

2 Unadjusted rates, adjusted relative risk, and 95% Cls were controlled for relatives’ age and sex and for proband ascertainment source.

Regression models for relative risk for individuals used df=4.

b The p value for evaluation of these associations after Bonferroni correction is 0.006 (0.05/9).

*p<0.05.  **p<0.006.

Estimates and confidence intervals are presented. Analysis of vari-
ance was used to examine continuously defined variables with
SAS. All analyses were two-tailed.

Results

Proband Characteristics

Mutually exclusive proband groups were created on the
basis of the presence of heavy regular smoking and major
depression. These groups included those with comorbid
major depression and heavy smoking, major depression
without heavy smoking, and heavy smoking without ma-
jor depression; there were also groups of psychiatric com-
parison subjects (their predominant diagnoses included
alcohol and drug use disorders, generalized anxiety disor-
der, agoraphobia, social phobia, panic disorder, and dys-
thymia) and normal comparison subjects. The demo-
graphic and psychiatric disorders that were the basis of
selection are presented in Table 1. The probands were be-
tween the ages of 25 and 56 (mean age=40 years, SD=6). A
total of 53% (N=70) of the probands were female, and 47%
(N=63) were male. Alcohol abuse or dependence was more
prevalent among probands with both major depression
and heavy smoking than among probands with only one
of these conditions or among psychiatric comparison sub-
jects (x*=13.82, df=3, p<0.004). The rates of drug abuse or
dependence, dysthymia, and anxiety disorders were simi-
lar across groups, with the exception of the normal com-
parison subjects. Proband groups were also similar in
terms of age, sex, and socioeconomic status on the basis of
chi-square tests.

Comorbidity Among Relatives

The interviewed relatives included 177 (65%) women
and 96 (35%) men. The mean age was 42.7 years (SD=17.0,
range=18-80). A total of 26% (N=70) of the relatives had a
lifetime history of heavy smoking. Heavy smokers were
older (mean=46 years, SD=15, versus mean=41 years, SD=
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18) (F=4.56, df=1, 272, p<0.04) and more likely to be male
(50% men versus 30% men) (x2=9.09, df=1, p<0.003) than
the nonheavy smokers and nonsmokers. To establish the
magnitude of association between heavy smoking and
psychiatric disorders among the relatives of probands, bi-
variate associations were examined (Table 2). Bonferroni
adjustment of the p value for evaluating these associations
resulted in a p value of 0.05/9=0.006. After adjustment for
the relatives’ age and sex and the ascertainment source of
the proband, only alcohol use disorders were significantly
associated with heavy smoking. Additionally, major de-
pression, dysthymia, bipolar disorder, and agoraphobia
were marginally associated with heavy smoking among
the relatives, meeting the p<0.05 confidence level.

Psychiatric Disorders Among Relatives

The rates of smoking and psychiatric disorders in the
relatives from each proband group are presented in Table
3. Bonferroni adjustment of the p value for evaluating the
corresponding chi-square tests resulted in a p value of
0.05/10=0.005. The rates of major depression were found
to be marginally higher among the relatives of each smok-
ing and/or psychiatric proband group than among the rel-
atives of the normal comparison subjects. The rates of
generalized anxiety disorder were higher among the rela-
tives of probands with both heavy smoking and major de-
pression than among the relatives of each of the remaining
proband groups.

Multivariate Modeling

The results of multivariate logistic regression analysis si-
multaneously examining comorbidity and cross-aggrega-
tion of depression and heavy smoking with the inclusion
of alternate disorders in the probands and their relatives
are presented in Table 4. The main effect of the following
variables on heavy smoking in the relatives was examined:
heavy smoking, major depression, dysthymia, bipolar dis-
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TABLE 3. Unadjusted Lifetime Prevalence of Heavy Smoking and Psychiatric Disorders Among 273 First-Degree Relatives
of 133 Probands in a Family Study of Heavy Smoking and Major Depression?

Relatives of

Chi-Square Test

Relatives of Relatives of Probands With Relatives of Relatives of  (df=4)and Fisher’s
Heavy Smokers Heavy Smokers Major Depression Psychiatric Normal Exact Test for Post
With Major Without Major and Nonheavy Comparison Comparison Hoc Paired
Depression (N=71) Depression (N=50)  Smoking (N=60)  Subjects (N=42)®  Subjects (N=50) Comparisons
Diagnosis N % N % N % N % N % p
Heavy smoking 23 32.4 13 26.0 14 23.3 12 28.6 8 16.0 0.35
Major depression 30 42.34 19 38.04 21 35.04 15 35.74 7 14.0, 0.03¢
Dysthymia 12 16.9 6 12.0 11 18.3 6 14.3 2 4.0 0.21
Bipolar disorder 1 1.4 1 2.0 1 1.7 2 4.8 0 0.0 0.56
Agoraphobia 9 12.74 2 4.0, 2 3.32 0 0.02 4 8.012 0.05¢
Social phobia 15 211 13 26.0 16 26.7 12 28.6 6 12.0 0.29
Generalized anxiety
disorder 20 28.24 4 8.02 6 10.02 5 11.9; 4 8.02 0.004¢
Panic 10 14.1 4 8.0 5 8.3 5 11.9 2 4.0 0.41
Alcohol abuse or
dependence 26 36.6 15 30.0 25 41.7 9 21.4 9 18.0 0.07
Drug abuse or
dependence 13 18.3 5 10.0 13 21.7 7 16.7 2 4.0 0.08

a Different subscripts in each row signify significant differences between groups.
b predominant diagnoses included alcohol and drug use disorders, generalized anxiety disorder, agoraphobia, social phobia, panic disorder,

and dysthymia.
¢ Significant after Bonferroni correction (0.05/10=0.005).

TABLE 4. Relation of Heavy Smoking and Psychiatric Disor-
ders Among Relatives of Probands in a Family Study?

Risk of Heavy Smoking in
Relatives (N=273)

Group and Disorder Relative Risk ~ 95% Cl
Relatives
Major depression 1.6 0.70-3.50
Dysthymia 4.3*% 1.11-16.75
Double depression (major depression
and dysthymia) 2.1 0.33-13.51
Bipolar disorder 0.3 0.03-4.14
Anxiety disorder? 1.6 0.80-3.67
Alcohol abuse or dependence 2.6* 1.22-5.66
Drug abuse or dependence 0.5 0.18-1.44
Probands
Major depression 1.1 0.49-2.59
Dysthymia 7.6%% 1.61-35.59
Double depression (major depression
and dysthymia) 0.2 0.02-1.03
Bipolar disorder 0.3 0.07-1.00
Anxiety disorder? 0.4 0.17-1.01
Heavy tobacco use 4.6* 1.61-12.95
Alcohol abuse or dependence 1.8 0.74-4.24
Drug abuse or dependence 0.8 0.33-2.07

a Adjusted relative risk for 95% Cls controlled for relatives’ age and
sex, probands’ age and sex, and ascertainment source. Regression
models for relative risk used df=14.

b Included social phobia, panic, agoraphobia, and generalized anxi-
ety disorder.

*p<0.05.  **p<0.01.

order, anxiety disorders, alcohol use disorders, and drug
use disorders in the probands and comorbid disorders in
the relatives (i.e., major depression, dysthymia, bipolar
disorder, anxiety disorders, alcohol use disorders, and
drug use disorders). In order to evaluate the impact of
double depression in both probands and their relatives on
the smoking status of the relatives, the interactions be-
tween major depression and dysthymia were also in-
cluded in the model. Potential confounders, including
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proband and relative sex, age, and proband ascertainment
source, were entered as covariates. Heavy smoking was
found to aggregate in families, in that heavy smoking in
probands was found to be significantly associated with
heavy smoking in the relatives. When we examined the de-
pressive disorders, dysthymia in the probands was signifi-
cantly associated with heavy smoking in the relatives, sug-
gesting that heavy smoking and dysthymia share a
common etiology. In contrast, major depression and dou-
ble depression in the probands was not found to increase
the risk of smoking in the relatives. Both dysthymia and al-
cohol abuse or dependence were significantly associated
with comorbid heavy smoking among the relatives; major
depression and double depression were not. Because of
the demonstrated role of conduct problems and socioeco-
nomic status in the development of smoking behaviors, a
history of conduct problems and lower socioeconomic
status were also tested in subsequent models. Significant
associations remained unchanged.

Discussion

When the associations between individual psychiatric
disorders and heavy smoking were examined, only alcohol
use disorders were found to be significantly associated
with regular heavy smoking. While several previous epide-
miologic studies have demonstrated an independent as-
sociation between smoking and both alcohol use disor-
ders and major depression (15, 17, 24), others have shown
that depression is not significantly associated with smok-
ing after adjustment for comorbidity (6, 25, 26). Accumu-
lating research has begun to support the presence of an in-
direct relationship between smoking and depression. For
example, on the basis of a longitudinal investigation of Af-
rican American youth, Miller-Johnson and colleagues (27)
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found that depression was associated with subsequent to-
bacco use but only in the presence of comorbid conduct
problems. Similarly, the findings reported by Breslau and
colleagues (9) showed that a history of conduct problems
was an influential predictor of both smoking and depres-
sion, accounting in part for their association. Patton and
colleagues (28) also found that depression predicted
smoking only in the presence of peer smoking.

Dysthymia and Heavy Smoking

When we consider the two explanations for comorbidity
(either common risk factors or causal association), there
was evidence of a shared etiology between dysthymia and
heavy smoking on the basis of the significant cross-aggre-
gation of these conditions in the probands and their rela-
tives, a finding supported for major depression and smok-
ing in previous studies (15, 17). One possible source of
shared vulnerability extensively discussed in the literature
is the genetic similarity among family members that may
manifest in specific personality attributes (e.g., neurotic
traits or negative affectivity) (29-31). There is evidence, for
example, to suggest that personality traits underlie vulner-
ability for the development of depression (31, 32) and are
responsible for individual differences in nicotine response
(33). Although not directly tested, the role of negative af-
fectivity in the association between dysthymia and heavy
smoking does not seem to be supported by the present
study. That is, higher levels of negative affectivity are most
common among individuals expressing double depres-
sion; however, the co-occurrence of major depression and
dysthymia was not found to be associated with heavy
smoking.

Although dysthymia and major depression share com-
mon symptoms, dysthymia has been distinguished from
major depression in its requirement of fewer associated
symptoms and a more chronic course (DSM-IV). As was
similar to findings from previous research (34, 35), sub-
jects in the present study with both dysthymia and major
depression exhibited significantly more lifetime impair-
ment and an earlier age of onset of depressive symptoms
than those with a lifetime history of only one of these dis-
orders. Double depression was not, however, associated
with heavy smoking among the relatives of the probands.
Since the interaction between major depression and dys-
thymia was included in the present cross-aggregation
models, the independent emergence of dysthymia in the
probands and relatives as a significant predictor of heavy
smoking among the relatives suggests that it may be the
subthreshold nature of the condition rather than its chro-
nicity that is associated with smoking. The relationship
between lower levels of depressive symptoms and smok-
ing has recently been demonstrated by Paeivaerinta and
colleagues (36), who found a significant association be-
tween smoking and minor rather than major depressive
disorder among older women. In contrast, Tanskanen and
colleagues (18) found that rates of smoking were higher
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among severely depressed than among moderately de-
pressed individuals.

Strengths and Limitations

The major strengths of this study include

1. Its application of family study design and methods to
the study of mechanisms of comorbidity.

2. Its ascertainment of probands from both clinics and
community settings, enhancing the generalizability of
study results by minimizing potential selection biases in-
herent in most family studies derived from nonrepresen-
tative groups.

3. Its use of multivariate models controlling for interre-
lationships among comorbid psychopathology and other
potential confounders.

4. Tts use of both psychiatric comparison and normal
comparison groups, which prevents the exaggeration of
differences between relatives of patients and comparison
subjects.

Although the probands in the present family study were
not selected specifically for the presence of depressive
disorders or smoking status, these data afforded a unique
opportunity to discriminate between alternative mecha-
nisms of comorbidity on the basis of sufficient numbers
of probands with a lifetime history of heavy smoking and/
or depressive disorders. This study is only the second at-
tempt of which we are aware to explore the mechanisms
of comorbidity between smoking and depression and the
first, to our knowledge, to apply family study methods to
examine this important question.

The present results should be considered within the
context of some basic limitations. First, this study in-
cluded lifetime assessment procedures that necessarily
rely on retrospective reporting of interrelated symptom
profiles with complicated expressions and courses. The
impact of subject age, recency of psychiatric or substance
use episodes, and/or the extent of comorbidity may sig-
nificantly affect the rates of false negatives. Second, al-
though this was a high-risk study group, low rates of indi-
vidual disorders did not allow for a careful consideration
of possible sex differences. While these effects were con-
trolled in each analysis, an exploration of interactions
between sex and psychopathology remains an important
direction for future research. Finally, our analyses are lim-
ited by the assessment parameters for the two conditions
under study. While heavy smoking has been shown to
overlap substantially with nicotine dependence, previous
research has suggested that a subset of nicotine-depen-
dent smokers reaches this threshold at lower levels of use.
Furthermore, the one-pack-a-day cutoff dichotomized,
somewhat arbitrarily, a naturally continuous variable that
may in future investigations shed further light on the pa-
rameters of the smoking-depression relationship. Simi-
larly, when we considered depression, our analyses were
based on current definitions and subtypes reflected in the
DSM taxonomy. Debate over whether depression is a sin-
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gle disease characterized by a continuum of symptoms or
a subset of distinct diseases with unique clinical charac-
teristics and courses has been abundant (37-39). Disen-
tangling the association between depression and smok-
ing may, in fact, require methods that are less bound by
contemporary classification.

Implications

Although nicotine dependence has not historically been
considered in the treatment of dual diagnoses (40), the
evaluation of smoking in the context of psychiatric illness
has become an extremely important issue for clinical psy-
chiatry (41). Over the last two decades, greater knowledge
surrounding the health risks associated with smoking, as
well as the lower social acceptability of smoking—which
has reduced the opportunities in which to smoke—has
transformed this previously normative behavior into a
more deviant behavior more consistently intertwined with
psychiatric symptom profiles. Accumulating research has
supported this assertion through stronger and more con-
sistent smoking-psychopathology associations linked to
the recency of cohorts (42). Furthermore, smoking has
even been tied to the etiology of psychiatric disorders (43)
and to the success of psychiatric treatments (44).

Investigations into the mechanisms of comorbidity
have particularly important implications for prevention
and treatment. If evidence for a direct or indirect causal
link is established, intervention trials can be designed that
focus on the primary prevention of the secondary condi-
tion (45). Similarly, if a shared etiology is supported, inter-
vention may focus on gene-by-environment interactions
that are believed to play a role in the development of both
conditions. Outcome evaluations of these interventions
can then supply further evidence for the appropriateness
of identified mechanisms. Rather than providing evidence
for specific intervention targets or content, the present
findings emphasize the complexity of the topic and sug-
gest a need for continued research attention.

Conclusions

The present study suggests different mechanisms for
comorbidity between smoking and depression for specific
subtypes of depressive disorders. There was found evi-
dence of shared etiologic factors between dysthymia and
heavy smoking, whereas there did not appear to be a
shared vulnerability between major and double depres-
sion and heavy smoking. This report contributes to the ac-
cumulating literature on the co-occurrence of smoking
and depression by providing preliminary evidence for a
common diathesis between them. Moreover, it clearly
demonstrates the need for continued genetic epidemio-
logical work including large and diverse study groups with
adequate prevalence rates and careful assessment of each
phenotype.
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