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Objective: Epidemiological studies have
reported an association between smoking
and mental disorders. However, little is
known about the impairment associated
with nicotine dependence.

Method: The authors assessed health-re-
lated quality of life, disability, and psychiat-
ric comorbidity in adults with and without
nicotine dependence. The analysis was
based on data from 3,293 respondents,
ages 18 to 65, from the German National
Health Interview and Examination Survey,
a nationally representative multistage
probability survey conducted from 1997 to
1999. The authors assessed rates of smok-
ing and health-related quality of life (Med-
ical Outcomes Study 36-item Short-Form
Health Survey) by questionnaires. Nicotine
dependence and other mental disorders
were assessed with a modified version of

the Composite International Diagnostic
Interview.

Results: The population prevalence of
current smoking was 36.2% and the 1-
year prevalence of nicotine dependence
was 9.4%. Nicotine-dependent smokers
reported a poorer quality of life than the
subjects without nicotine dependence.
These relationships were stable after ad-
justment for sociodemographic charac-
teristics. More than half of the subjects
with nicotine dependence fulfilled criteria
for at least one other mental disorder.
Subjects suffering from nicotine depen-
dence reported greater disability in the
last month and in the last year.

Conclusions: Smokers with nicotine de-
pendence should be distinguished from
other smokers in evaluations of the
health status of populations.

(Am J Psychiatry 2003; 160:1670–1676)

Smoking is now well established as a recognized cause
of cancer, lung disease, coronary heart disease, and stroke;
it is considered the single most important avoidable cause
of premature morbidity and mortality in the world (1, 2).
Additionally, epidemiological studies have reported posi-
tive associations between smoking and psychiatric disor-
ders (3, 4). Several studies have found high rates of smok-
ing among selected populations of persons with mental
illness (5, 6), whereas general population surveys have
demonstrated a significant association between current
smoking and psychiatric symptoms (7, 8). Lasser et al. (9)
showed that persons with mental illness are about twice as
likely to smoke as other persons on the basis of population
data from the National Comorbidity Survey. The relation-
ship between smoking and mental disorders has been the
focus of considerable research, although little is known
about the epidemiology of nicotine dependence, a disor-
der included in various psychiatric diagnostic criteria,
such as in DSM-III-R, DSM-IV, and ICD-10.

However, nicotine dependence is in some respects an
anomaly among psychiatric disorders. Although nicotine
dependence causes more death and disability than all the
other drug disorders combined (10), physicians and psy-
chiatrists rarely cite this fact and underuse the diagnosis.
On the other hand, nicotine dependence is a condition
that is often discussed by the media; laypersons tend to

overuse the diagnosis, assuming that all daily smokers are
nicotine dependent (11). In a recent article, Breslau et al.
(12) evaluated nicotine dependence in the United States.
The authors found that younger adults were less likely to
ever smoke daily, but those who did smoke daily had the
highest risk of becoming dependent, compared with older
subjects. Following their results, research should assess
nicotine dependence rather than focusing on rates of
smoking alone.

Although it is well known that smoking is a risk factor
for poor health, we know of no recent study that has ana-
lyzed the association between nicotine dependence and
functional impairment in a nationally representative
sample. We hypothesized that nicotine dependence is not
only a risk factor but is also associated with low health-re-
lated quality of life and high psychiatric comorbidity. We
used population-based data from the German National
Health Interview and Examination Survey (13, 14) to ex-
amine the association between nicotine dependence,
health-related quality of life, disability, and associated
psychiatric disorders.

Method

Data Sources

The German National Health Interview and Examination Sur-
vey is based on a stratified, multistage, cross-sectional, national
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representative sample of individuals ages 18 to 79 from the non-
institutionalized population of Germany (13–15). The survey was
conducted by the German Ministry of Science to provide compre-
hensive data regarding physical and mental conditions and other
health-related issues. Data collection occurred from October
1997 to March 1999. The interviews and examinations were
carried out in two parts. The main survey consisted of a com-
prehensive health status examination conducted by a physician;
respondents completed a self-administered questionnaire that
included, among others, questions regarding quality of life, psy-
chological and physical symptoms, and health conditions (a list
of 43 diseases). Chronic illness was assessed in the present study
by a response of “yes” or “no” to the question, “Do you have or did
you ever have the following diseases: hypertension, diabetes, car-
diovascular disease, kidney disease, asthma, or cancer?”

In addition to the main survey, the mental health supplement
gathered data regarding a range of psychiatric disorders on the
basis of a structured, clinical psychopathological interview.

The German National Health Interview and Examination Sur-
vey had 7,124 participants, the overall rate of response in the
main survey was 61.5%, and the rate of response in the second
stage (the psychiatric interview included 4,181 persons) was
87.6%. Nonresponse was mainly due to refusal to participate and
an inability to reach selected respondents. The rates of nonre-
sponse did not differ significantly between screen-negative and
screen-positive respondents from the main survey (15).

Data were weighted by demographic characteristics (age, gen-
der, and geographical location) and by selection probabilities
(screen-negatives received twice the weight of screen-positives).

Assessment

The survey used a two-stage design for the identification of
mental disorders. At the first stage, all participants completed the
Composite International Diagnostic Interview (16) for mental
disorders. Subjects ages 65 years and younger who screened pos-
itive and a 50% random sample of those who screened negative
were selected for stage 2 of the survey, in which 4,181 participants
were administered the full Composite International Diagnostic
Interview (16) for DSM-IV disorders by clinical interviewers. Main
survey participants ages 66 years and older were excluded from
the mental health supplement because the psychometric proper-
ties of the Composite International Diagnostic Interview had not
yet been satisfactorily established for use in older populations
(17). The mental health interviews took place within 2 weeks of
the main survey. The test-retest reliability of Composite Interna-
tional Diagnostic Interview was found to be acceptable. Diag-
noses were made without diagnostic hierarchy rules, meaning
that individuals could meet criteria for any disorder, regardless of
the presence of other disorders.

The diagnoses in the present study included affective disorders
(major depression, dysthymia, mania, and bipolar disorders),
anxiety disorders (panic disorder, agoraphobia, social phobia,
simple phobia, and generalized anxiety disorder), substance
abuse/dependence disorders (alcohol and drug abuse and de-
pendence without nicotine dependence), and nicotine depen-
dence. We analyzed persons with and without any mental illness
in the last year and the last month (12-month prevalence and 1-
month prevalence) and persons with each of the individual diag-
noses and with multiple diagnoses.

We defined respondents as nonsmokers if they gave a negative
response to the question, “Have you ever smoked?” We defined cur-
rent smokers as those who responded “daily” or “some days” when
they were asked, “Do you now smoke every day or some days?”

Persons who had ever smoked were then asked questions re-
garding the average number of cigarettes, cigars, or pipes of to-
bacco they smoked per day and the age at which they had started
smoking. Former smokers were excluded from our analyses.

Three different categories were used to categorize nonsmokers,
current smokers (without a 12-month diagnosis of nicotine de-
pendence), and dependent smokers (with a 12-month diagnosis
of nicotine dependence).

Health-related quality-of-life domains were measured with the
Medical Outcomes Study 36-item Short-Form Health Survey (18).
This generic health measure is a self-administered 36-item ques-
tionnaire comprising eight health dimensions: bodily pain, phys-
ical function, role limitations related to physical health (physical
role function), mental health, role limitations related to emo-
tional health (emotional role function), social functioning, vital-
ity, and general health, as well as two summary measures: physi-
cal component summary and mental component summary. In
the present study, subscale scores were calculated according to
standard procedures.

To assess disability and reduction in work productivity, the re-
spondents were asked how many days in the last year and in the
last month they were unable to work or to carry out normal, ev-
eryday activities.

All subjects voluntarily participated in the study. After a com-
plete description of the study was provided, written informed
consent was obtained from the participants. The data were re-
leased for public use in 2000 (19, 20).

Statistical Methods

We assessed the effect of smoking status on health-related
quality of life by using analysis of variance; p values were com-
puted by means of F statistics. The Mantel-Haenszel chi-square
test for trend was used to assess the association of smoking status
with ordered categories of disability.

Multiple linear regression models were used to evaluate relation-
ships between smoking status and health-related quality of life and
to evaluate whether any observed effects were altered by socio-
demographic characteristics. The dependent variables were the
summary scores from the Short-Form Health Survey. The indepen-
dent variables were smoking status, sociodemographic variables
(sex, age, socioeconomic status, and marital status), and chronic ill-
ness.

Fit of the model was assessed by means of the R2 value, and the
significance of each independent variable was assessed with the t
test for the variable. Interactions between age, sex, and nicotine
dependence were tested in each model. A two-tailed p value of
less than 0.05 was considered statistically significant.

Analyses were performed by use of Stata (version 7.0) software
(21), which includes commands for the analysis of complex sur-
vey data (survey commands incorporate the weighting and clus-
tering of data).

Results

Of 4,181 participants examined in the mental health
supplement, 60 subjects had missing values for self-rated
smoking status. Most of the smokers in our study used cig-
arettes exclusively, whereas only 4% of the smokers were
current cigar or pipe smokers. The lifetime prevalence of
smoking in the sample was 56.3% and of DSM-IV nicotine
dependence, 15.6%. The population prevalence of current
smoking was 36.2% and of current (12-month) DSM-IV
nicotine dependence, 9.4%. Men were more likely than
women to be current smokers (39.8% and 32.6%, respec-
tively), whereas there was no significant sex difference in
the prevalence of nicotine dependence.

In the following analyses, we excluded data from former
smokers (N=828), leaving 3,293 (weighted sample=3,288)
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participants. The demographic characteristics of the non-
smokers, current smokers, and dependent smokers are
shown in Table 1. In comparison with nonsmokers, the
subjects with nicotine dependence were younger, more
often single, and of a lower socioeconomic status. Current
smokers without nicotine dependence had a mean peak
consumption of 14.1 (SD=9.8) cigarettes per day versus
20.4 (SD=10.4) for those with nicotine dependence in the
last year. The onset of smoking occurred almost entirely
before age 30 (95.5% of current smokers and 98.8% of de-
pendent smokers).

There were significantly more subjects with chronic ill-
ness among the nonsmokers than among the nondepen-
dent current smokers. But no statistically significant differ-
ence was found between the nonsmokers and the nicotine-
dependent smokers in the prevalence of chronic diseases.

Table 2 presents the scores for health-related quality of
life with respect to smoking status. We found a different

pattern of quality-of-life scores among the three groups.
With one exception, the dependent smokers reported
poorer quality of life on all dimensions than the subjects
without nicotine dependence. The largest differences
were found for the mental dimensions of health status.
However, the differences between the nonsmokers and
the current nondependent smokers were quite small.

To explore further the influence of sociodemographic
characteristics on smoking status and quality of life, we
used linear regression modeling. The physical and mental
component summaries of the Short-Form Health Survey
were used as dependent variables in separate models to ex-
amine whether sociodemographic characteristics might
explain the differences in health-related quality of life be-
tween nonsmokers, current smokers, and dependent
smokers. After we controlled for age, gender, socioeco-
nomic status, marital status, and chronic illness, nicotine
dependence remained a significant predictor of health-re-

TABLE 1. Demographic Characteristics of Respondents to the German National Health Interview and Examination Survey,
1997–1999, by Smoking Statusa

Variable
Respondents Who

Never Smoked (N=1,797) Current Smokers (N=1,100)b Nicotine-Dependent Smokers (N=391)c

Mean SD Mean SD Mean SD

Age (years) 42.9 14.0 37.4 12.1 36.9 10.8

% SE % SE % SE

Female sex 58.6 1.3 44.7 1.7 45.2 2.7
Socioeconomic status

Low 18.4 1.0 21.6 1.4 24.8 2.3
Medium 57.1 1.3 58.7 1.7 59.3 2.8
High 24.4 1.2 19.6 1.4 15.9 2.1

Marital status
Married 66.6 1.3 54.9 1.8 49.7 2.8
Divorced, widowed, or separated 8.9 0.7 13.0 1.2 17.7 2.0
Single 24.5 1.2 32.1 1.6 32.6 2.7

Chronic diseased 39.0 1.3 30.2 1.6 36.1 2.6
a Weighted data are presented. Former smokers were excluded from analysis.
b Current smoker without nicotine dependence.
c Current smoker with nicotine dependence in the last year.
d Included hypertension, diabetes, cardiovascular disease, kidney disease, asthma, and cancer.

TABLE 2. Relation of Smoking Status to Health-Related Quality of Life in 3,293 Respondents to the German National Health
Interview and Examination Survey, 1997–1999a

Short Form Health Survey

Scoreb

Respondents Who
Never Smoked Current Smokersc

Nicotine-Dependent 
Smokersd ANOVA

Mean 95% CI Mean 95% CI Mean 95% CI F df pe

Physical functioning 87.6 86.6–88.6 89.7 88.5–90.9 88.8 87.0–90.6 4.4 2, 3280 <0.02
Physical role functioning 85.1 83.5–86.6 86.3 84.4–88.2 82.0 78.6–85.3 3.0 2, 3259 <0.05
Bodily pain 68.8 67.5–70.1 69.8 68.0–71.5 65.1 62.3–67.8 5.1 2, 3286 <0.01
General health 67.5 66.6–68.5 69.4 68.3–70.6 65.3 63.6–67.1 8.6 2, 3275 <0.001
Vitality 60.2 59.3–61.1 61.5 60.3–62.7 54.5 52.5–56.4 23.7 2, 3278 <0.001
Social functioning 86.7 85.8–87.7 88.2 87.0–89.4 82.3 80.0–84.6 14.1 2, 3288 <0.001
Role emotional functioning 89.7 88.4–90.9 90.9 89.3–92.4 83.7 80.6–86.9 11.2 2, 3258 <0.001
Mental health 72.3 71.5–73.1 74.3 73.3–75.4 66.2 64.2–68.2 35.8 2, 3279 <0.001
a One-way analysis of variance (ANOVA) was used to provide a global test of any difference in means among groups for the Medical Outcomes

Study 36-item Short-Form Health Survey scales; 65 subjects had data missing from this survey.
b Higher scores denote better health-related quality of life.
c Current smokers without nicotine dependence.
d Current smokers with nicotine dependence in the last year.
e Values were calculated by means of a general linear model.
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lated quality of life, as measured by the scales of the Short-
Form Health Survey. This held for the two summary scores.
Notably, no significant interactions were found between
age, gender, and nicotine dependence. The results of the
regression analyses are presented in Table 3.

Statistically significant associations were found between
nicotine dependence and psychiatric comorbidity (Table
4). More than half (52.4%) of the subjects with nicotine de-
pendence fulfilled criteria for at least one other mental dis-
order, while one-fourth of the nondependent smokers and
nonsmokers reported at least one mental disorder in the
past year (27.2% and 25.6%, respectively). Affective and
anxiety disorders were almost twice as common among
dependent smokers as nonsmokers, and dependent smok-
ers were more likely to suffer from another substance use/
abuse disorder. Additionally, most of the dependent smok-
ers with psychiatric comorbidity had two or more disor-
ders in the last year and in the last month. The 12-month
and 1-month prevalences for all diagnostic categories ex-
cept substance abuse/dependence were similar for the
nondependent smokers and nonsmokers.

Looking at the distribution of disability during the last
month and the last year, we found significant differences
with respect to smoking status. Approximately one-fourth
of the dependent smokers had at least 14 days in the last
year in which they could not carry out their normal activi-
ties in comparison to 15.1% of the nonsmokers. The same
pattern of results was observed when we analyzed disabil-
ity days in the last month. The subjects suffering from nic-
otine dependence reported greater disability in the last
month. The results are presented in Table 5.

Discussion

In this article, we sought to quantify the association be-
tween nicotine dependence and health-related quality of
life, disability, and associated psychiatric disorders. We
found that among a sample of respondents to the German
National Health Interview and Examination Survey of per-
sons 18 to 65 years of age, the prevalence of DSM-IV nico-
tine dependence was 9.4%. More than a quarter of current
smokers met diagnostic criteria for nicotine dependence.
Nicotine-dependent smokers reported significantly
poorer quality of life and greater disability than nonsmok-
ers. Additionally, persons with nicotine-dependent disor-
der were about twice as likely to suffer from another men-
tal disorder. In contrast, only small differences were noted
when we compared quality of life and disability across
nondependent smokers and nonsmokers.

The estimate of the lifetime prevalence of nicotine de-
pendence in the German National Health Interview and
Examination Survey was lower than the estimate in the
National Comorbidity Survey, as reported by Breslau et al.
(12) (15.6% and 24.1%, respectively), while the lifetime
prevalence of smoking was somewhat higher in the Ger-
man sample. These different results may be partly ex-

plained by sample characteristics (National Comorbidity
Survey age range=15–54, or German National Health In-
terview and Examination Survey age range=18–64), differ-
ent approaches in the assessment of smoking (interview
versus questionnaire), and diagnostic classification (Na-
tional Comorbidity Survey, DSM-III-R, German National
Health Interview and Examination Survey, or DSM-IV).
However, there is some evidence that the differences be-
tween DSM-III-R and DSM-IV have little influence on the
prevalence estimates of nicotine dependence (22).

Mean scores on the Short-Form Health Survey for the nic-
otine-dependent group were lower than those of the other
groups for seven of eight dimensions, indicating that nico-
tine dependence was associated with significantly poorer
health perception. Current smokers had slightly higher
scores on the Short-Form Health Survey scales than non-
smokers. When comparing these groups, one should keep in
mind that there was a higher prevalence of chronic disease
among the nonsmokers and that chronic diseases per se
were associated with poorer health-related quality of life.

TABLE 3. Linear Regression Model Showing Relation of
Health-Related and Sociodemographic Characteristics of
3,293 Respondents to the German National Health Inter-
view and Examination Survey, 1997–1999a

Summary Measure 
From Medical 
Outcomes Survey 36-
Item Short-Form Health 
Survey and Variable

Parameter
Estimate SE 95% CI p

Mental component 
summary (R2=0.05)
Intercept 48.16 1.21 45.79 to 50.53 <0.001
Current smoker 0.77 0.36 0.07 to 1.47 <0.04
Nicotine-dependent 

smoker –3.14 0.59 –4.31 to –1.97 <0.001
Gender –1.82 0.33 –2.47 to –1.16 <0.001
Age 0.06 0.02 0.03 to 0.09 <0.001
Socioeconomic status 0.63 0.25 0.14 to 1.12 <0.02
Married marital status 1.95 0.57 0.83 to 3.10 0.001
Single marital status 1.90 0.68 0.58 to 3.23 0.005
Chronic diseaseb –1.41 0.37 –2.15 to –0.68 <0.001

Physical component 
summary (R2=0.16)
Intercept 59.17 1.19 56.84 to 61.50 <0.001
Current smoker –0.90 0.36 –1.60 to –0.20 <0.02
Nicotine-dependent 

smoker –1.24 0.50 –2.22 to –0.25 <0.02
Gender –1.20 0.32 –1.83 to –0.57 <0.001
Age –0.22 0.02 –0.26 to –0.19 <0.001
Socioeconomic status 1.71 0.42 1.23 to 2.19 <0.001
Married marital status –0.89 0.55 –1.97 to 0.18 <0.11
Single marital status –1.48 0.64 –2.74 to –0.22 0.02
Chronic diseaseb –2.06 0.36 –2.76 to –1.36 <0.001

a Summary scores of mental and physical components were com-
puted by aggregating subscale scores according to the factor struc-
ture of the subscales for the general U.S. population. The indepen-
dent variable age was entered as a continuous variable. Current
smoker (current smoker without nicotine dependence=1, others=
0), nicotine-dependent smoker (dependent smoker=1, others=0),
gender (male=1, female=2), socioeconomic status (low=1, me-
dium=2, high=3), married marital status (married=1, others=0),
and single marital status (single=1, others=1) were entered as cat-
egorical variables.

b Chronic disease (yes=1, no=0) included hypertension, diabetes,
cardiovascular disease, kidney disease, asthma, and cancer.
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In a recent article, Sprangers and colleagues (23) ana-
lyzed data regarding health-related quality of life from sev-
eral studies regarding a wide range of chronic disorders.
Compared to these results, dependent smokers in our
study reported poorer mental functioning than subjects
suffering from chronic diseases.

The available literature on smoking and health prima-
rily addresses smoking as a risk factor for subsequent
health problems. Cross-sectional studies on smoking and
quality of life suggest that smokers have poorer quality of
life than nonsmokers (24), although findings are not con-
sistent across studies. Several studies found that smokers
are more likely to report symptoms of depression or anxi-
ety than nonsmokers (25). Other studies found that smok-
ers were more depressed; observed differences in levels of
symptoms between smokers and nonsmokers were ex-
plained by sociodemographic differences (26). However, it
is possible that the proportion of dependent smokers

plays an important role in evaluations of health status in
smokers (27) since nicotine dependence in our study was
associated with poorer quality of life.

Previous research has demonstrated that cigarette
smoking is associated with psychiatric disorders (9, 28,
29). In the present study, we found significantly higher
rates of psychiatric comorbidity in dependent smokers
than in nondependent smokers.

In evaluating these results, it is important to keep in mind
that the interviewers conducted a full interview for DSM-IV
disorders. Thus, in their assessment of nicotine depen-
dence, they were not blind to other psychiatric morbidities.
The interviewers may have been more likely to diagnose
nicotine dependence when other morbidities coexisted.

In additional analyses, we used self-reports of the num-
ber of cigarettes smoked daily as an alternative criterion for
nicotine dependence. First, the number of cigarettes was
dichotomized such that subjects with a smoking habit of

TABLE 4. Prevalence of Psychiatric Disorders in Respondents to the German National Health Interview and Examination
Survey, 1997–1999, by Smoking Status

Psychiatric Disorder

12-Month and 1-Month Prevalences of Psychiatric Disorder

Respondents Who Never Smoked Current Smokersa Nicotine-Dependent Smokersb

12 Month 1 Month 12 Month 1 Month 12 Month 1 Month

% SE % SE % SE % SE % SE % SE
Affective disorder

Any 10.5 0.7 5.5 0.6 10.6 1.0 4.5 0.7 23.5 2.3 12.6 1.7
Pure 5.1 0.5 2.6 0.4 4.8 0.7 2.2 0.5 7.6 1.4 4.5 1.1
Comorbid 5.4 0.5 2.9 0.4 5.8 0.7 2.4 0.5 16.0 1.9 8.0 1.4

Anxiety disorder
Any 11.9 0.8 7.3 0.6 13.5 1.0 8.5 0.8 28.3 2.5 18.6 2.1
Pure 6.2 0.6 4.1 0.5 7.3 0.8 5.6 0.7 11.8 1.8 8.3 1.5
Comorbid 5.7 0.5 3.2 0.4 6.1 0.7 2.9 0.5 16.5 1.9 10.3 1.6

Somatoform disorder
Any 10.5 0.8 7.0 0.7 8.9 0.9 5.2 0.7 16.5 2.0 12.3 1.8
Pure 6.0 0.7 4.3 0.6 4.8 0.7 2.9 0.6 5.9 1.3 5.6 1.2
Comorbid 4.5 0.5 2.7 0.4 4.2 0.6 2.3 0.5 10.6 1.6 6.7 1.2

Substance use disorder
Any 1.4 0.3 0.9 0.3 3.7 0.6 2.7 0.5 14.0 2.0 9.8 1.7
Pure 1.2 0.3 0.8 0.2 2.3 0.5 1.9 0.4 6.6 1.5 5.7 1.4
Comorbid 0.2 0.1 0.1 0.1 1.4 0.4 0.8 0.3 7.5 1.4 4.0 1.0

a Current smoker without nicotine dependence.
b Current smoker with nicotine dependence in the past year.

TABLE 5. Disability Measures of Respondents to the German National Health Interview and Examination Survey, 1997–
1999, by Smoking Status

Disability Measure

Respondents Who
Never Smoked Current Smokera

Nicotine-Dependent 
Smokerb

% SE % SE % SE
Number of days in past month in which subject was unable to 

work or perform everyday activities
0 87.0 0.9 83.6 1.3 79.8 2.4
1 2.3 0.4 2.2 0.5 3.2 1.1
2 3.1 0.4 3.3 0.6 3.1 0.9

>2 7.5 0.7 10.9 1.0 13.9 2.2
Number of days in past year in which subject was unable to 

work or perform everyday activities
0 49.5 1.4 45.9 1.8 39.1 2.7
1–7 23.0 1.1 22.3 1.5 20.6 2.4
8–14 12.5 0.9 13.7 1.1 15.1 2.0

>14 15.1 1.0 18.1 1.3 25.2 2.4
a Current smoker without nicotine dependence.
b Current smoker with nicotine dependence in the past year.
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more than 20 cigarettes per day were classified as nicotine-
dependent smokers, while subjects who smoked fewer than
20 cigarettes per day were classified as current smokers.
Second, we entered the number of cigarettes as a continu-
ous variable in the linear regression model. However, a sim-
ilar pattern of results was obtained. With the dichotomized
self-report criterion, we found that the dependent smokers
reported significantly poorer quality of life and greater dis-
ability than the nonsmokers. These results remained stable
when we controlled for sociodemographic characteristics
and chronic diseases in the linear regression models. Addi-
tionally, there were no significant differences between
current smokers and nonsmokers with respect to health-
related quality of life. The number of cigarettes was signifi-
cantly associated with poorer health-related quality of life
in the regression models. These results might support ef-
forts to reduce the number of cigarettes smoked.

Given the high prevalence of psychiatric comorbidity,
identification of individuals with nicotine dependence
may be an important issue in developing prevention pro-
grams. Previous investigations have established that
smokers with a history of mental disorders have a low rate
of success rate in stopping smoking. Therefore, profes-
sionals delivering smoking-cessation programs should ask
their potential patients about a personal and family his-
tory of mental disorders, and they should focus on both
nicotine dependence and psychiatric disorders. Effective
tobacco-dependence treatment strategies exist at several
distinct levels of intervention. Two publications provide a
blueprint effectively intervening with tobacco use (30, 31).
For European countries, there is an initiative of the World
Health Organization European Partnership Project to re-
duce tobacco dependence. Their recommendations in-
clude strategies at the level of the clinician, at the level of
the health care system, and at the societal level (32).

Since dependent smokers reported greater functional
impairment than nondependent smokers, it is possible
that nicotine dependence confers greater risk of short-
term and long-term adverse health outcomes than smok-
ing alone. Further research in this area is needed to clearly
characterize the risks of mortality and morbidity for nico-
tine-dependent smokers.

An unresolved problem in the established association
between nicotine dependence and psychiatric comorbid-
ity is the issue of causality. There may be separate specific
causal mechanisms from smoking to mental disorders
and vice versa. For example, it has been often suggested
that some smokers start to maintain smoking to self-med-
icate psychiatric symptoms (mainly depressive symp-
toms) since the psychoactive effects of nicotine help ele-
vate their mood (33). On the other hand, there is some
evidence that cigarette smoking contributes to the devel-
opment of mental disorders (mainly anxiety disorders
[29]) because of various factors, including impaired respi-
ration and the presumed anxiogenic effects of nicotine
(34). However, a likely situation is that people who have

difficulty coping with stress, anxiety, and depression are
more vulnerable to dependency (somehow the drug al-
lows them to escape emotionally); that dependency may
cause a vicious cycle—not being able to quit is stressful,
which can increase anxiety. Nevertheless, it is also possi-
ble that smoking may be a marker of a variety of genetic,
personal, social, and familial properties.

Smoking is well known to be a risk factor associated with
high and preventable mortality and morbidity. However,
our results and the study by Breslau et al. (12) suggest that
it is important to distinguish nicotine dependence from
smoking when evaluating the health status of populations.
Focusing on smoking alone may result in misleading con-
clusions when evaluating the success of tobacco control
since the impairment associated with nicotine depen-
dence is ignored.

The gold standard for diagnosis of nicotine dependence
comes from DSM-IV and ICD-10. However, short screen-
ing questionnaires may provide a means for early identifi-
cation of nicotine dependence (35). These questionnaires
may provide important information in both clinical prac-
tice and epidemiological research.

Nicotine dependence per se has been studied much less
than alcohol or other drug dependencies. Serial cross-sec-
tional and longitudinal studies of nicotine dependence
are needed to determine whether the prevalence of nico-
tine dependence among smokers is increasing over time
and whether certain groups are especially vulnerable to
developing nicotine dependence if they start smoking.
Further information is needed about the natural history of
nicotine dependence (e.g., how soon it develops, whether
some smokers are immune to developing dependence).

In the present study, we did not distinguish between cig-
arette, cigar, and pipe smoking. However, cigar and pipe
smokers represent an interesting subgroup since they
have a different sociodemographic profile (more often
male, with a higher socioeconomic status, and more often
married) and they did not fulfill the diagnostic criteria for
nicotine dependence, with three exceptions.

The present findings are constrained by several limita-
tions. First, the data were cross-sectional, and although
the German National Health Interview and Examination
Survey is population-based, we were unable to longitudi-
nally determine the relationship between nicotine depen-
dence and quality of life, disability and psychiatric co-
morbidity. Second, the subjects ages 66 and older were
excluded from the second stage of the survey because of
the psychometric shortcomings of the Composite Interna-
tional Diagnostic Interview in older populations. There-
fore, we could draw no conclusions regarding associations
in older populations. Nevertheless, there is some evidence
that the absence of cigarette abuse before age 50 is an im-
portant protective factor for successful aging, as pointed
out in a recent longitudinal study (36).

Third, smoking status was assessed by self-report.
Therefore, it is possible that misclassification of cigarette
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smoking status may have occurred (37). Fourth, because
the measures of functional limitation and disability were
based on self-reports, the question of differences in re-
porting rather than actual limitations may have been
raised. It would have been interesting to compare our re-
sults with data from health care providers and medical
records. Unfortunately, these data were not available.
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