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Objective: This study examined risk fac-
tor profiles of pure and comorbid 12-
month mood, anxiety, and substance use
disorder in the general population.

Method: Data were derived from the
Netherlands Mental Health Survey and In-
cidence Study, a prospective epidemio-
logic study in which a representative sam-
ple of 7,076 adults age 18-64 years were
interviewed with the Composite Interna-
tional Diagnostic Interview. Logistic re-
gression was used to compare subjects
with a diagnosis of pure and comorbid
disorders with nonpsychopathological
comparison subjects and to compare sub-
jects with comorbid disorders with those
with pure disorder on sociodemographic
characteristics, chronic somatic condi-
tions, parental psychiatric history, and
childhood traumas and adversities.

Results: Only 39.5% of the subjects with a
12-month mood disorder, 59.3% of those
with an anxiety disorder, and 75.4% of
those with a substance use disorder exhib-

ited the disorder in the pure form. Comor-
bid anxiety and mood disorders, the most
prevalent comorbid condition, showed as-
sociations with eight of the nine sociode-
mographic and long-term vulnerability
factors investigated; pure mood disorder
and pure anxiety disorder were each
linked to only about half of the factors. Fe-
male gender, younger age, lower educa-
tional level, and unemployment were as-
sociated with comorbid anxiety and mood
disorders but not with pure mood disor-
ders. The risk profiles of pure anxiety disor-
der and pure substance use disorder simi-
larly diverged from those of the comorbid
conditions.

Conclusions: High levels of psychiatric
comorbidity exist in the general popula-
tion. The risk factor profiles for comorbid
disorders differ considerably from those
for pure disorders. Primary prevention of
secondary disorders in populations with a
history of a primary disorder are impor-
tant for reducing psychiatric burden.

(Am J Psychiatry 2002; 159:620-629)

Rychiatric comorbidity is defined as the presence,
either simultaneously or in succession, of two or more
specific disorders in an individual within a specified pe-
riod (1, 2). Comorbidity is substantial in the general popu-
lation. The Epidemiologic Catchment Area study and the
National Comorbidity Study, both in the United States,
found that 54% and 56%, respectively, of respondents with
a lifetime history of at least one DSM-III/DSM-III-R disor-
der also met criteria for some other mental disorder (3, 4).
The somewhat lower figure of 45% found in the Nether-
lands Mental Health Survey and Incidence Study (5) is
probably related to differences in the definition of samples
and diagnostic categories used. In the National Comor-
bidity Study, more than half (59%) of all 12-month disor-
ders occurred in the 14% of the population with a history
of three or more disorders (3). These subjects were more
likely to be female, 15-24 years old, and residents of major
metropolitan areas and to have lower income and educa-
tional attainment levels, compared with subjects without
a history of three or more disorders.
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Comorbidity has major consequences. In all three sur-
veys (3, 6, 7), subjects with comorbid disorders had higher
service utilization rates than those with pure disorders.
Comorbidity has also been linked to more severe symp-
toms (8-10), greater functional disability (9, 11-13), and
longer illness course (3, 14). In primary health care, co-
morbidity increases the chances that mental disorders will
be recognized and increases the likelihood of receiving
treatment (15).

In view of the prevalence and consequences of psychiat-
ric comorbidity, it is important to promote its prevention
and cure. To meet that goal, information about the distri-
bution of psychiatric comorbidity in the general popula-
tion is necessary. Since much research on determinants of
mental disorders has not distinguished between pure and
comorbid conditions (3, 16)—although mental disorders
could have different determinants in their pure and co-
morbid forms—little such information is available. Using
data from the National Comorbidity Study, Blazer et al.
(17) found clear differences between the risk factor pro-
files of pure major depression and of major depression co-
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occurring with other disorders. The pure disorder was as-
sociated with female gender, being separated, widowed or
divorced, and being a homemaker; the comorbid condi-
tion showed additional associations with lower educa-
tional level and lower age.

In the present study, which is based on data from the
Netherlands Mental Health Survey and Incidence Study,
we first assessed the risk factor profiles in the general pop-
ulation for 12-month pure mood, anxiety, and substance
use disorders and for comorbid conditions. We limited the
investigation to the main DSM groupings. Since long-term
vulnerability factors can potentially be associated with co-
morbidity (18), we included parental psychiatric history
and childhood traumas as potential predictors along with
several sociodemographic variables. We expected to en-
counter different patterns of risk factors for pure and co-
morbid disorders and expected that parental psychiatric
history and childhood traumas would be more strongly
associated with comorbid conditions than with pure dis-
orders. Next, among subjects with a diagnosis of a mood,
anxiety, or substance use disorder, we investigated which
factors determine whether the disorder was pure or co-
morbid. Because patterns of comorbidity can differ dra-
matically by gender (19, 20), we tested for interaction with
gender to identify differences between the risk profiles of
men and women.

Method

Sample

The Netherlands Mental Health Survey and Incidence Study
was based on a multistage, stratified, random sampling proce-
dure (16, 21). First, a sample of 90 Dutch municipalities, stratified
on the basis of urbanicity and with adequate distribution over the
12 Dutch provinces, was drawn. The second step was to draw a
sample of private households from post office registers. The num-
ber of households selected in each municipality was determined
by the size of its population. The third step was to choose which
individuals to interview. The selected households were sent a let-
ter of introduction signed by the national minister of public
health asking them to take part. Shortly thereafter, they were con-
tacted by telephone by the interviewers. Households with un-
listed numbers or no telephone (18%) were visited in person. In
each household, the member with the most recent birthday was
selected, on the condition that he or she was between 18 and 64
years old and sufficiently fluent in Dutch to be interviewed. Per-
sons who were not immediately available (because of travel, hos-
pitalization, imprisonment) were contacted later in the year. To
establish contact, the interviewers made a minimum of 10 phone
calls or visits to a given address at different times of the day and
week, if necessary. In the initial data collection phase, from Feb-
ruary through December 1996, a total of 7,076 persons were inter-
viewed. The response rate was 69.7%. Of the nonresponders,
22.1% could not be contacted and 77.9% refused to participate
(16). The participants in the survey well reflected the Dutch pop-
ulation in gender, civil status, and urbanicity (21). Only the 18-24-
year age group was underrepresented.

Composite International Diagnostic Interview

The diagnoses of psychiatric disorders were based on DSM-III-
R axis I. The Composite International Diagnostic Interview, ver-
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sion 1.1 (computerized version) (22) was used to determine the
diagnoses. The Composite International Diagnostic Interview is a
structured interview developed by the World Health Organization
(WHO) (23, 24) and based on the National Institute of Mental
Health Diagnostic Interview Schedule and the Present State Ex-
amination. It was designed for use by trained interviewers who
are not clinicians. Version 1.1 of the Composite International Di-
agnostic Interview contains two diagnostic programs to compute
diagnoses according to the criteria and definitions of either DSM-
III-R or ICD-10. The Composite International Diagnostic Inter-
view is used worldwide, and WHO field trials have documented
acceptable reliability and validity (25-29). The following DSM-III-
R diagnoses were recorded in the Netherlands Mental Health Sur-
vey and Incidence Study: mood disorders (depression, dys-
thymia, bipolar disorder); anxiety disorders (panic disorder, ago-
raphobia, simple phobia, social phobia, generalized anxiety
disorder, obsessive-compulsive disorder); psychoactive sub-
stance use disorders (alcohol or drug abuse and dependence, in-
cluding abuse of sedatives, hypnotics, and anxiolytics); eating
disorders; and schizophrenia and other nonaffective psychotic
disorders.

Dependent Variables

We distinguished two types of dependent variables. The first
was the presence of a mood, anxiety, or substance use disorder,
either pure or comorbid, at any point within the 12 months pre-
ceding the interview (0O=absence; 1=presence) in the entire sam-
ple. A pure mood disorder was defined as any mood disorder
present in a specified 12-month period in a subject who did not
exhibit any anxiety disorder, substance use disorder, eating disor-
der, or schizophrenia within the same period. A comorbid mood
disorder was defined as a mood disorder present in the 12-month
period in a subject who also had an anxiety disorder (anxiety-co-
morbid mood disorder), a substance use disorder (substance use-
comorbid mood disorder), or both (the most comorbid condi-
tion) at some time in the same period. We determined the pres-
ence of pure anxiety disorder and pure substance use disorder in
a similar fashion. In addition to the comorbid conditions just
mentioned, substance use-comorbid anxiety disorder could also
be distinguished. We did not address comorbidity between sepa-
rate disorders within the same category.

The second type of dependent variable was whether subjects
with a diagnosis of mood, anxiety, or substance use disorder had
a pure (score=0) or a comorbid (score=1) disorder.

Independent Variables

The potential predictors used in analyzing both types of de-
pendent variables included current sociodemographic variables
and chronic somatic disorders. Since long-term vulnerability
could be associated with the presence of comorbidity, we also in-
cluded the historical factors of parental psychiatric history and
childhood traumas and adversities in the analyses.

Sociodemographic variables. The sociodemographic vari-
ables were gender, age, educational attainment, urbanicity (mu-
nicipalities with fewer than 500 addresses per square kilometer
were considered rural, and larger municipalities were considered
urban), cohabitation status (living with a partner or not, irrespec-
tive of children), and employment status (paid employment or
not).

Chronic somatic disorders. From a list of 31 chronic somatic
disorders, subjects self-reported the presence of one or more con-
ditions being treated or monitored by a physician in the 12
months before baseline. Examples included asthma, emphy-
sema, arthritis, rheumatism, heart disease, heart attack, peptic
ulcer, and diabetes.
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TABLE 1. Demographic and Long-Term Vulnerability Factors for Mood, Anxiety, and Substance Use Disorders in a Repre-
sentative Sample of the Netherlands General Population, by Gender

Male (N=3,299) Female (N=3,777) Total (N=7,076) Analysis of Gender Difference
Factor N % N % N % X2 df p
Age (years) 7.6 4 0.11
18-24 267 8.1 329 8.7 596 8.4
25-34 813 24.6 974 25.8 1,787 253
35-44 924 28.0 980 25.9 1,904 26.9
45-54 737 223 801 21.2 1,538 21.7
55-64 558 16.9 693 18.3 1,251 17.7
Education? 61.7 3 <0.0001
Primary, basic vocational 868 26.7 1,116 299 1,984 28.4
Lower secondary 1,127 34.7 1,443 38.6 2,570 36.8
Higher secondary 221 6.8 299 8.0 520 7.4
Higher professional, university 1,036 319 877 23.5 1,913 27.4
Urbanicity <0.1 1 0.97
Rural 553 16.8 632 16.7 1,185 16.7
Urban 2,746 83.2 3,145 83.3 5,891 83.3
Living with partner 0.8 1 0.38
No 993 30.1 1,173 311 2,166 30.6
Yes 2,306 69.9 2,604 68.9 4,910 69.4
Paid employment 442.7 1 <0.0001
No 826 25.0 1,865 49.4 2,691 38.0
Yes 2,473 75.0 1,912 50.6 4,385 62.0
Somatic disorder 131.9 1 <0.0001
No 2,184 66.2 1,992 52.7 4,176 59.0
Yes 1,115 33.8 1,785 47.3 2,900 41.0
Parental psychiatric history 26.4 1 <0.0001
No 2,399 72.7 2,534 67.1 4,933 69.7
Yes 900 27.3 1,243 329 2,143 30.3
Childhood trauma 26.6 1 <0.0001
No 2,398 72.7 2,532 67.0 4,930 69.7
Yes 901 27.3 1,245 33.0 2,146 30.3

@ Data are missing for 47 male subjects and 42 female subjects.

Parental psychiatric history. Respondents were asked whether
one or both biological parents had ever been treated by a psychia-
trist, hospitalized in a mental institution, or exhibited one of the
following problems: depression, delusions or hallucinations, anxi-
ety disorders or phobias, alcohol abuse, or suicide.

Childhood traumas and adversities. Respondents were asked
whether they had experienced before age 16 emotional neglect,
psychological abuse or physical abuse on two or more occasions,
or sexual abuse on one or more occasions. Respondents were
prompted to report these adversities with questions such as: “Be-
fore you reached the age of 16, were you ever psychologically
abused? —physically abused? —sexually abused?” Psychological
abuse was described to respondents as follows: “You were cursed,
unjustly punished, your brothers and sisters were favored—but no
bodily harm was done.” Physical abuse was explained as follows:
“You were kicked, hit with or without an object, or you were physi-
cally maltreated in any other way.” Sexual abuse was defined as fol-
lows: “You were sexually stimulated against your will, or you were
forced to sexually stimulate the perpetrator against your will.”

Statistical Analysis

We first investigated the determinants of 12-month pure and
comorbid mood, anxiety, and substance use disorders by means
of multiple logistic regression analysis among all respondents. We
then performed a similar analysis with data from those subjects
with a diagnosis of a mood, anxiety, or substance use disorder to
identify the factors that were associated with whether the disor-
der was pure or comorbid. To test for linear trends, ordinal deter-
minants (education, age) were modeled as continuous variables.

Further analyses were performed to detect interactions be-
tween gender and the other variables. This second series of mul-
tivariate models included the main effects, the interaction terms,
and all other potential predictors.
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All separate disorders were diagnosed without applying DSM-
I11-R hierarchy rules. Because we focused on associations, we
made no use of sample weighting to generalize to the general
population, except in estimating prevalence rates of the disor-
ders. In the latter case, we used poststratification to weight the
data to make them representative of the general Dutch popula-
tion in terms of gender, age, marital status, and urbanicity.

Results

Sample Characteristics

Table 1 shows the demographic and long-term vulnera-
bility characteristics of the subjects. Compared with men,
women had less education, were less likely to have paid em-
ployment, and were more likely to report somatic disorders,
parental psychiatric history, and childhood trauma.

Prevalence Rates

Anxiety-comorbid mood disorder was the most preva-
lent comorbid condition (Table 2). This comorbid condi-
tion was even more prevalent than pure mood disorder.
Pure mood disorder and pure anxiety disorder were more
prevalent in women, and pure substance use disorder in
men. Among the comorbid conditions, the only signifi-
cant gender difference was for anxiety-comorbid mood
disorder, which was more common among women.

A total of 60.5% of the subjects with a mood disorder
also had at least one other comorbid disorder, usually an
anxiety disorder (54.3%) (not in table). A relatively small
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TABLE 2. Twelve-Month Prevalence of Pure and Comorbid Mood, Anxiety, and Substance Use Disorders? in a Representa-

tive Sample of the Netherlands General Population, by Gender

Male (N=3,299) Female (N=3,777) Total (N=7,076) Analysis of Gender Difference

Disorder %P SE %P SE %P SE x2 (df=1) p
Pure disorders®

Mood 25 0.3 3.8 0.3 3.1 0.2 9.7 0.002

Anxiety 4.7 0.4 10.7 0.5 7.7 0.3 90.3 <0.0001

Substance use 11.5 0.5 1.8 0.2 6.7 0.3 268.7 <0.0001
Comorbid disorders

Mood plus anxiety 1.9 0.2 5.1 0.4 35 0.2 55.8 <0.0001

Mood plus substance use 0.6 0.1 0.4 0.1 0.5 0.1 1.7 0.19

Anxiety plus substance use 1.0 0.2 0.6 0.1 0.8 0.1 3.5 0.06

Mood plus anxiety plus substance use 1.0 0.2 0.7 0.1 0.8 0.1 1.4 0.23
Total disorders

Mood 5.9 0.4 10.0 0.5 8.0 0.3 40.5 <0.0001

Anxiety 8.6 0.5 17.4 0.6 12.9 0.4 121.4 <0.0001

Substance use 14.2 0.6 3.5 0.3 8.9 0.3 249.0 <0.0001

2 Composite International Diagnostic Interview diagnoses without application of DSM-III-R hierarchy rules.
b percentages weighted to reflect general population in gender, age, marital status, and urbanicity.
¢ Includes disorders not comorbid with eating disorders or schizophrenia. Hence, the percentages of pure and comorbid disorders do not sum

to equal the percentages of total disorders.

percentage of the subjects with a mood disorder had a co-
morbid substance use disorder (16.7%).

Anxiety disorder was less likely to be comorbid with
other disorders (40.7%). The proportion of subjects with
an anxiety disorder who had a comorbid mood disorder
(33.4%) was smaller than the proportion of subjects with a
mood disorder who had an anxiety disorder (54.3%). Only
a small minority of subjects with an anxiety disorder had a
comorbid substance use disorder (13.0%).

Comorbidity was not common among subjects with a
substance use disorder. Only 24.6% of subjects with a sub-
stance use disorder had a comorbid disorder. Only small
minorities of subjects with a substance use disorder met
criteria for a mood disorder (14.9%) or an anxiety disorder
(18.9%).

Predictors of Prevalence

Table 3 shows the determinants of the 12-month preva-
lence of pure and comorbid disorders. The patterns of
odds ratios for comorbid disorders differed considerably
from those for pure disorders. Anxiety-comorbid mood
disorder was significantly linked to all but one of the deter-
minants investigated, but pure mood disorder and pure
anxiety disorder were linked to just about half of the deter-
minants. The other comorbid conditions showed fewer
associations than anxiety-comorbid mood disorder.

Gender was associated with all pure and comorbid con-
ditions, although its relationship with pure mood disor-
ders was not significant. Women were more likely than
men to have a pure anxiety disorder and anxiety-comor-
bid mood disorder, and men were more likely to have a
substance use disorder, either pure or in one of the three
comorbid conditions. The gender difference was largest
for pure substance use disorder. The risk for pure sub-
stance use disorder and for all four comorbid conditions
was reduced with increasing age. With rising educational
attainment levels, there was a diminishing risk of pure
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anxiety disorder and anxiety-comorbid mood disorder.
Urban residency was a significant predictor of pure sub-
stance use disorder only. Living without a steady partner
was associated with all disorders except pure anxiety dis-
order and substance use-comorbid anxiety disorder; and
the association was highest for the subjects with comor-
bid mood, anxiety, and substance use disorders. People
without paid employment were about twice as likely as
employed people to have anxiety-comorbid mood disor-
der, either with or without a co-occurring substance use
disorder.

Subjects with a somatic condition had a somewhat
greater chance of exhibiting pure mood disorder, pure
anxiety disorder, and anxiety-comorbid mood disorder.
Having a parent with a psychiatric history increased the
probability of all conditions. The same was true of child-
hood trauma, with the exception of pure substance use
disorder. The magnitude of the significant odds ratio for
childhood trauma ranged from 1.66 to 5.28; it was higher
for comorbid than for pure conditions, and highest for the
most comorbid condition (comorbid mood, anxiety, and
substance use disorders).

In a second series of models, we investigated interac-
tions between gender and the other variables (not in table).
The gender-by-education interaction term was significant
for pure substance use disorder (odds ratio=1.33, 95% con-
fidence interval [CI]=1.04-1.70; p=0.74 for male subjects,
p=0.01 for female subjects) and for anxiety-comorbid
mood disorder (odds ratio=0.65, 95% CI=0.50-0.85; p=0.70
for male subjects, p<0.0001 for female subjects). Only
women had an increased risk of the former disorder with
higher educational level, and only women had a reduced
risk of the latter condition with higher educational level.
Not cohabiting with a steady partner increased the likeli-
hood of pure mood disorder among female subjects only
(odds ratio=1.90, 95% CI=1.08-3.34).
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TABLE 3. Logistic Regression of Characteristics Predicting 12-Month Prevalence of Pure and Comorbid Mood, Anxiety, and

Substance Use Disorders in a Representative Sample of the Netherlands General Population (N=7,076)

Pure Disorders

Mood Disorder

Anxiety Disorder

Substance Use Disorder

0Odds 0dds 0Odds
Characteristic Ratio? 95% Cl pP Ratio? 95% Cl pbP Ratio? 95% Cl pbP
Gender
Male 1.00 1.00 1.00
Female 1.32 0.99-1.75 2.12* 1.74-2.59 0.13* 0.10-0.18
Age (years) 0.68 0.32 <0.0001
18-24 1.00 1.00 1.00
25-34 1.43 0.81-2.51 1.08 0.74-1.58 0.46* 0.33-0.64
35-44 1.96* 1.13-3.40 1.10 0.76-1.61 0.38* 0.26-0.54
45-54 1.58 0.89-2.78 1.04 0.70-1.52 0.24* 0.16-0.36
55-64 0.94 0.51-1.74 0.89 0.60-1.33 0.14* 0.09-0.24
Education 0.39 <0.0001 0.15
Primary, basic vocational 1.09 0.76-1.56 2.32% 1.79-3.00 0.89 0.66-1.19
Lower secondary 1.1 0.80-1.54 1.51* 1.17-1.95 0.80 0.61-1.04
Higher secondary 0.50 0.25-1.02 1.33 0.89-1.98 1.27 0.86-1.87
Higher professional, university 1.00 1.00 1.00
Urbanicity
Rural 1.00 1.00 1.00
Urban 1.08 0.74-1.57 1.03 0.81-1.30 1.54% 1.10-2.15
Living with partner
No 2.00* 1.52-2.64 0.92 0.75-1.13 1.77*% 1.39-2.26
Yes 1.00 1.00 1.00
Paid employment
No 1.18 0.88-1.59 1.06 0.87-1.29 1.12 0.86-1.46
Yes 1.00 1.00 1.00
Chronic somatic disorder
No 1.00 1.00 1.00
Yes 1.41*  1.07-1.85 1.38* 1.15-1.66 1.21 0.96-1.53
Parental psychiatric history
No 1.00 1.00 1.00
Yes 1.43*  1.09-1.88 1.28* 1.06-1.54 1.33% 1.06-1.68
Childhood trauma
No 1.00 1.00 1.00
Yes 2.25%  1.71-2.96 1.66* 1.38-2.00 0.95 0.74-1.21

2. 0dds ratios adjusted for all other variables in the table.
b For analysis of linear trend.
*p<0.05.

Predictors of Comorbid Versus Pure Disorders

Among subjects who exhibited some disorder, what fac-
tors predicted whether it would be a pure or comorbid dis-
order? Table 4 shows, for subjects with each type of disor-
der, the odds ratios indicating the likelihood that the
disorder is comorbid and not pure. To limit the number of
comparisons, we incorporated the most comorbid condi-
tion into the other comorbidity categories. Mood disorder
was more likely to be comorbid with anxiety disorder than
pure in less educated and unemployed subjects. For un-
employed subjects, mood disorder was also more likely to
be substance use-comorbid than pure. The same applied
to men, younger people, and subjects who were not living
with a partner.

Anxiety disorder was more likely to be mood-comorbid
than pure in subjects who were younger, were not living
with a partner, were unemployed, had a parent with a psy-
chiatric history, and had experienced childhood traumas.
The same factors, except employment status, predicted
that the anxiety disorder was substance use-comorbid
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rather than pure. Anxiety disorder in men was also more
likely to be substance use-comorbid than pure.

Substance use disorder was more likely to be mood-co-
morbid than pure in women, less educated subjects, un-
employed subjects, those with parental psychiatric his-
tory, and those with a childhood trauma. The same
variables, except employment status, predicted that the
substance use disorder was anxiety-comorbid rather than
pure. Childhood trauma was an especially strong predic-
tor of comorbidity in substance use disorder.

The following interaction terms between gender and
the other variables were significant (not in table). Gender-
by-education was significant for anxiety-comorbid versus
pure mood disorder (odds ratio=0.63, 95% CI=0.45-0.88;
p=0.90 for male subjects, p=0.001 for female subjects).
Women with a mood disorder showed a diminishing risk
of comorbidity with higher educational level. Gender-by-
employment status was significant for mood-comorbid
versus pure anxiety disorder (odds ratio=0.30, 95% Cl=
0.15-0.61). Unemployment was associated with comor-
bidity only in male subjects with an anxiety disorder. Gen-
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Comorbid Disorders

Mood Disorder Plus
Substance Use Disorder

Mood Disorder
Plus Anxiety Disorder

Anxiety Disorder Plus
Substance Use Disorder

Mood Disorder Plus Anxiety Disorder
Plus Substance Use Disorder

Odds Odds 0Odds Odds
Ratio? 95% Cl pP Ratio®  95% Cl pP Ratio? 95% Cl pbP Ratio? 95% Cl pP
1.00 1.00 1.00 1.00
2.00%  1.47-2.72 0.41* 0.19-0.87 0.36*  0.20-0.67 0.51* 0.29-0.89
0.002 0.03 0.002 0.03
1.00 1.00 1.00 1.00
1.95%  1.12-3.39 0.76  0.25-2.37 0.54  0.24-1.21 1.56 0.61-3.97
1.79 1.03-3.12 112 0.38-3.33 0.25*  0.10-0.66 2.19 0.88-5.47
1.48 0.84-2.61 0.66  0.20-2.23 0.25%  0.09-0.70 0.50 0.15-1.66
0.61 0.33-1.15 0.00  0.00—eo 0.23*  0.07-0.72 0.38 0.11-1.39
<0.0001 0.37 0.08 0.11
2.69*  1.85-3.93 149  0.57-3.87 1.80  0.77-4.20 1.65 0.74-3.68
1.45 0.99-2.12 129  0.53-3.11 2.15%  1.02-4.54 2.23% 1.10-4.52
1.15 0.62-2.14 0.84 0.18-3.95 118 0.32-4.34 1.71 0.59-4.99
1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00
1.42 0.95-2.12 143 0.43-4.80 116 0.52-2.62 1.86 0.66-5.25
1.87*  1.42-2.45 2.53*  1.16-5.49 132 0.70-2.47 3.29*% 1.84-5.86
1.00 1.00 1.00 1.00
1.73*  1.31-2.29 210  0.98-4.51 1.07  0.56-2.04 2.31% 1.29-4.13
1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00
1.90%  1.45-2.49 110  0.53-2.29 0.89  0.49-1.63 1.15 0.66-2.00
1.00 1.00 1.00 1.00
1.81*  1.39-2.36 2.36%  1.13-4.91 2.29%  1.29-4.07 2.11% 1.21-3.68
1.00 1.00 1.00 1.00
2.69%  2.05-3.52 3.37%  1.56-7.25 2.48%  1.39-4.43 5.28% 2.81-9.93

der-by-childhood trauma was significant for mood-co-
morbid versus pure substance use disorder (odds ratio=
0.28, 95% CI=0.08-0.90). Although the overall odds ratio
relating this type of comorbidity to childhood trauma was
high (odds ratio=4.79) (Table 4), the association was signif-
icant for male subjects only.

Discussion

In interpreting the results of this study, one should be
aware of its limitations. Diagnoses were made by using
fully structured diagnostic interviews administered by lay
interviewers. Although diagnoses made with the Compos-
ite International Diagnostic Interview have shown accept-
able reliability and validity, they do not match the accu-
racy of diagnoses by clinicians. For example, self-reported
Composite International Diagnostic Interview substance
use disorders might be limited. Second, the data were
based on retrospective recall. Although this approach can
be a source of considerable recall bias in recording lifetime
disorders (17, 30), recall bias is less probable for the 12-
month disorders dealt with in this study. A third limitation
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is that our predictors of disorders were recorded at base-
line, whereas the onset of the disorders could have oc-
curred long before that. Thus, when variables such as em-
ployment or cohabitation status are found to be linked to
psychopathology, the causality is not clear: a respondent’s
living or working situation could have been part of the
cause of the disorder, but it cannot be ruled out that this
situation partly resulted from the disorder itself. A fourth
limitation could lie in the fact that people currently expe-
riencing a disorder may attach more importance to past
life events in their attempts to understand its origins (31)
and thus would be more likely to report experiences such
as childhood trauma and parental psychiatric history.
However, we believe that the high odds ratios found for
childhood trauma cannot be attributed exclusively to such
increased awareness. A fifth limitation is that we do not
know whether nonresponders differ from responders in
having a pure or comorbid disorder.

Consistent with other studies, we found mood disorders
to be highly comorbid with other mental disorders, most
often with anxiety (18, 19, 32). In our study, only 40% of the
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TABLE 4. Logistic Regression of Characteristics Predicting 12-Month Prevalence of Comorbid Versus Pure Disorders Among
Subjects With a Diagnosis of Mood, Anxiety, or Substance Use Disorder in a Representative Sample of the Netherlands Gen-

eral Population

Anxiety Disorder Plus
Mood Disorder Versus
Pure Mood Disorder

Substance Use Disorder Plus
Mood Disorder Versus
Pure Mood Disorder

Substance Use Disorder Plus
Anxiety Disorder Versus Anxiety Disorder Versus
Pure Anxiety Disorder Pure Anxiety Disorder

Mood Disorder Plus

0dds 0dds

0dds 0dds

Characteristic Ratio?  95% Cl pP  Ratio®  95%Cl pP  Ratio®  95%Cl pP Ratio®  95%Cl pP
Gender
Male 1.00 1.00 1.00 1.00
Female 1.13 0.77-1.65 0.37%  0.21-0.64 0.80 0.57-1.12 0.23*  0.14-0.38
Age (years) 0.13 0.02 0.01 0.001
18-24 1.00 1.00 1.00 1.00
25-34 1.26 0.61-2.60 0.84 0.33-2.12 1.29 0.71-2.36 0.73 0.34-1.58
35-44 0.96 0.47-1.96 0.99 0.40-2.42 1.33 0.73-2.42 0.81 0.37-1.78
45-54 0.91 0.43-1.93 0.39 0.14-1.12 1.05 0.56-1.96 0.30*  0.12-0.73
55-64 0.68 0.30-1.57 0.29 0.07-1.10 0.54 0.27-1.06 0.29* 0.11-0.79
Education 0.003 0.49 0.16 0.71
Primary, basic vocational 2.24* 1.37-3.65 1.27 0.61-2.67 1.37 0.88-2.13 1.12 0.56-2.25
Lower secondary 1.43  0.90-2.28 1.40 0.71-2.73 1.20 0.77-1.85 1.55 0.82-2.93
Higher secondary 2.45 1.00-6.00 1.69 0.51-5.62 1.18 0.59-2.36 1.67 0.60-4.64
Higher professional,
university 1.00 1.00 1.00 1.00
Urbanicity
Rural 1.00 1.00 1.00 1.00
Urban 1.28  0.75-2.21 1.27  0.51-3.19 1.43 0.92-2.23 1.40 0.68-2.88
Living with partner
No 1.07 0.74-1.54 1.85% 1.04-3.28 2.25%  1.65-3.08 2.65% 1.62-4.33
Yes 1.00 1.00 1.00 1.00
Paid employment
No 1.58% 1.09-2.29 1.74*  1.00-3.02 1.54%  1.13-2.12 1.50 0.91-2.48
Yes 1.00 1.00 1.00 1.00
Chronic somatic disorder
No 1.00 1.00 1.00 1.00
Yes 1.22 0.84-1.75 0.83 0.48-1.45 1.32 0.97-1.79 0.81 0.51-1.30
Parental psychiatric history
No 1.00 1.00 1.00 1.00
Yes 1.33 0.92-1.91 1.48 0.85-2.58 1.57*  1.16-2.11 1.66*  1.03-2.66
Childhood trauma
No 1.00 1.00 1.00 1.00
Yes 1.25 0.87-1.81 1.75 0.97-3.16 1.90% 1.41-2.57 2.20*  1.36-3.56

2 0dds ratios adjusted for all other variables in the table.
b For analysis of linear trend.
*p<0.05.

12-month mood disorders were pure, but anxiety disorder
(59%) and substance use disorder (75%) were more often
pure. Anxiety-comorbid mood disorder was the most
prevalent comorbid condition among both genders but
was more common in women.

The patterns of odds ratios for pure and comorbid dis-
orders were distinctly different. Anxiety-comorbid mood
disorder proved to be significantly associated with all but
one of the investigated determinants, whereas pure mood
disorder and pure anxiety disorder showed only four or
five such associations. All risk factors associated with pure
mood disorder (noncohabitation, somatic comorbidity,
parental psychiatric history, and childhood trauma) were
also linked to anxiety-comorbid mood disorder, but the
comorbid condition was further linked to female gender,
younger age, lower educational attainment, and unem-
ployment. Moreover, the odds ratios for parental psychiat-
ric history and childhood trauma were higher for anxiety-
comorbid mood disorder than for pure mood disorder and
pure anxiety disorder. The distinctive risk factor profile we
found for those with mood disorder in conjunction with
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anxiety disorder may mean that they represent people
with a more severe condition. The further combination of
these two types of disorder with substance use disorder
was similarly associated with a large number of the inves-
tigated variables. The high association with childhood
trauma is noteworthy.

Few studies have addressed the differential risk factor
profiles between pure and comorbid disorders. The Na-
tional Comorbidity Study compared the risk factors for 30-
day pure major depression and major depression comor-
bid with any other disorder (17). Our analyses generated
reasonably comparable risk factor profiles for 12-month
pure and comorbid mood disorders, with comorbidity
differentiated by diagnostic grouping. Three-quarters
(74.3%) of the mood disorder cases in the Netherlands
Mental Health Survey and Incidence Study involved major
depression. With these differences in mind, we compared
the results of these studies (30-day versus 12-month prev-
alences). In the Netherlands Mental Health Survey and In-
cidence Study, gender was associated with all comorbid
mood conditions—female subjects were more likely to
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Mood Disorder Plus
Substance Use Disorder Versus
Pure Substance Use Disorder

Anxiety Disorder Plus
Substance Use Disorder Versus
Pure Substance Use Disorder

Odds Odds

Ratio? 95% Cl p®  Ratio? 95% Cl pbP
1.00 1.00

3.81* 2.09-6.96 3.13*  1.81-5.39

0.24 0.44

1.00 1.00

217 0.91-5.17 1.74 0.82-3.71

433*  1.80-10.44 2.17 0.98-4.84

2.89* 1.03-8.12 1.51 0.59-3.80

0.72 0.17-3.05 1.45 0.49-4.34

0.002 0.0006

2.68* 1.24-5.81 2.68%*  1.31-5.47

3.00* 1.49-6.07 3.23*  1.73-6.05

1.23 0.44-3.50 133 0.51-3.46

1.00 1.00

1.00 1.00

1.06 0.41-2.71 1.01 0.46-2.22

1.58 0.86-2.90 117 0.67-2.04

1.00 1.00

2.19% 1.23-3.93 1.62 0.94-2.78

1.00 1.00

1.00 1.00

0.94 0.52-1.68 0.82 0.48-1.39

1.00 1.00

1.94*% 1.12-3.39 1.92*  1.18-3.15

1.00 1.00

4.79% 2.70-8.51 3.49*  2.12-5.75

have an anxiety-comorbid mood disorder, and male sub-
jects were more likely to have the other comorbid mood
conditions—and just not with pure mood disorder. In the
National Comorbidity Study, gender was associated with
both pure and comorbid major depression. Individuals in
the National Comorbidity Study sample were younger
(ages 15-54) than those in the Netherlands study (ages 18—
64). Neither study found a diminishing risk of pure major
depression or mood disorders with increasing age, but risk
diminished with age for comorbid major depression in the
National Comorbidity Study and for all comorbid mood
conditions in the Netherlands study. Neither study found
a reduced risk for the pure condition with higher levels of
education, but with higher educational levels risk was sig-
nificantly reduced for comorbid major depression in the
National Comorbidity Study and anxiety-comorbid mood
disorder in the Netherlands study. Urbanicity showed no
association with risk in either study. In the Netherlands
study, those not living with a steady partner had a greater
probability of both pure mood disorder and all comorbid
mood conditions than those who did. In the National Co-
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morbidity Study, only subjects living with someone other
than a spouse or parent were found to have a greater
chance of both pure and comorbid major depression,
compared to those living with a spouse. In both studies,
unemployment was not associated with pure conditions,
but it was associated with two of the mood-comorbid con-
ditions in the Netherlands study and with comorbid major
depression in the National Comorbidity Study.

The importance of distinguishing between pure and co-
morbid conditions when investigating determinants of
mental disorders is underlined by the following findings.
Although we did not present these data here, we found
distinct differences between the risk factor profiles for 12-
month pure mood disorder and overall mood disorders
(both pure and comorbid conditions), but the risk factor
profile of comorbid mood disorder was very similar to that
for overall mood disorders. The risk factors of gender, age,
education, urbanicity, and employment, which were asso-
ciated with overall mood disorders (16), also applied to co-
morbid, but not to pure, mood disorder.

Beekman et al. (18) reported that when major depres-
sion is accompanied by anxiety disorder in elderly sub-
jects, the comorbid disorders have a stronger association
with long-term vulnerability factors than do the pure dis-
orders. In our sample, which did not include elderly peo-
ple, we similarly found that the odds ratios for parental
history and childhood trauma were higher for all comor-
bid conditions than for the pure disorders, as we had hy-
pothesized. It is worth noting that we found no associa-
tion between childhood trauma and pure substance use
disorder. One explanation might be that the Composite
International Diagnostic Interview diagnosis of alcohol
abuse, which comprises the bulk of substance use dis-
orders, does not necessarily reflect a form of psychopath-
ology (31). Young male subjects frequently receive a diag-
nosis of alcohol abuse (16), and it is the only disorder that
is not widely associated with other psychiatric disorders
(5). In the general population of young adults, a Compos-
ite International Diagnostic Interview diagnosis of sub-
stance use disorder probably does not reflect psycho-
pathology but rather behavior specific to a particular
phase of life in which many people use considerable
amounts of alcohol.

What implications do our findings have for prevention
and clinical practice? Since mental disorders often have
certain risk factors in common, similar primary interven-
tions may be effective against different disorders (33-35).
For example, childhood trauma, which was found in 30%
of the population, was a common risk factor for nearly all
disorders investigated in our study. Thus, prevention of
childhood traumas and effective aid to childhood trauma
victims might help to forestall the later onset of a range of
pure and comorbid psychiatric disorders. Different types
of interventions will be needed for disorders whose risk
factors are not communal with those of other disorders.
For example, special preventive interventions for sub-
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stance use disorder could especially target young men. In-
terventions for mood disorder could focus on 25-54-year-
old women, with special attention to comorbidity because
mood disorder is more often comorbid than pure among
women. The most effective approach is probably a mix of
generalized and focused interventions. Comorbidity can
have major consequences in terms of functional disabili-
ties for individuals (11), but it can also seriously affect
their social environment and the broader society. There-
fore, Kessler and Price (36) emphasized the importance of
primary prevention of secondary disorders and have pro-
posed preventive trials in groups of people with a history
of a primary disorder, who are thus at risk for comorbid
disorders. Early intervention before the onset of comor-
bidity is a strategy that could reduce the complexity of
treatment. In primary care and treatment settings, clini-
cians should be aware that patients could have a second
disorder in addition to the primary disorder that is the fo-
cus of treatment or that a second disorder could surface at
some time in the future.
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