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Objective: The goal of this study was to exam-
ine the associations between specific anxiety dis-
orders and the risk of major depressive disorder
and to explore the role of various clinical charac-
teristics of anxiety disorders in these relationships
using a prospective, longitudinal design.

Method: The data are from a 4-year pro-
spective, longitudinal community study, which
included both baseline and follow-up survey data
on 2548 adolescents and young adults aged 14
to 24 years at baseline. DSM-1V diagnoses were
made using the Munich-Composite International
Diagnostic Interview.

Results: The presence at baseline of any
anxiety disorder (oddsratio [OR] = 2.2 [95%

Cl = 1.6 to 3.2]) and each of the anxiety disorders
(specific phobia, OR = 1.9[95% CI = 1.3t0 2.8];
social phobia, OR =2.9[95% CI = 1.7 to 4.8];
agoraphobia, OR = 3.1[95% Cl = 1.4t0 6.7];
panic disorder, OR = 3.4 [95% Cl = 1.2t09.0];
generalized anxiety disorder, OR = 4.5 [95%

Cl = 1.9t0 10.3]) was associated with a signifi-
cantly (p < .05) increased risk of first onset of
major depressive disorder. These associations
remained significant after we adjusted for mental
disorders occurring prior to the onset of the anxi-
ety disorder, with the exception of the panic dis-
order association. The following clinical charac-
teristics of anxiety disorders were associated with
asignificantly (p < .05) increased risk of develop-
ing major depressive disorder: more than 1 anxi-
ety disorder, severe impairment due to the anxiety
disorder, and comorbid panic attacks. In the final
model, which included all clinical characteristics,
severe impairment remained the only clinical
characteristic that was an independent predictor
of the development of major depressive disorder
(OR=2.2[95% CI = 1.0to 4.4]).

Conclusion: Our findings suggest that anxiety
disorders arerisk factors for the first onset of
major depressive disorder. Although a number of
clinical characteristics of anxiety disorders appear
to play arole in the association between anxiety
disorders and depression, severe impairment
is the strongest predictor of major depressive
disorder.
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P revious studies using both clinical and population-
based samples have consistently shown that anxiety
disorders typically begin early in life (during childhood
and adolescence), whereas the onset of depressive disor-
ders generally occurs later during young to middle adult-
hood.** Numerous findings have demonstrated high rates
of comorbidity between anxiety and depressive disor-
ders.>**® Several cross-sectional studies have reported sta-
tistically significant associations between primary anxiety
disorders and secondary depressive disorders, suggesting
that anxiety disorders increase the risk of subsequent de-
pression.*”® Recent data from longitudinal studies further
show that anxiety disorders co-occur with an increased
risk of depression.>™ To our knowledge, only 1 longitudi-
nal study has not found a significant association between
anxiety disorders (specific and social phobia) in adoles-
cence and major depressive disorder during adulthood.™

Although the results of several studies suggest that anx-
iety disorders increase the risk of subsequent depressive
disorders, little is known about the role of clinical charac-
teristics of anxiety disorders in this association.*®

There is some evidence for a possible key role of panic
attacks in the development of psychopathology. For in-
stance, panic attacks are strongly related to the subsequent
development of a variety of mental disorders, not just
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panic disorder and agoraphobia.** Goodwin and Hamil-
ton™ report nonspecific relations between panic attacks
and risk of psychiatric morbidity, and other analyses show
that panic attacks act as an independent predictor of major
depressive disorder among adults in the community, after
adjustment for other anxiety comorbidity.** Other find-
ings indicate an association between the level of anxiety
disorder morbidity and risk of subsequent mental dis-
orders. Specifically, significant associations have been
found between the number of anxiety disorders reported
in adolescence and risk of major depressive disorder.®

The goal of the current study was to examine the asso-
ciations between specific anxiety disorders and the risk
of major depressive disorder while overcoming the meth-
odologica problems of previous studies. Specificaly, we
used a strictly prospective design to reduce measurement
error with regard to the chronological order of develop-
ment of anxiety disorders and major depressive disorder.
As anxiety disorders are frequently comorbid with each
other as well aswith other mental disorders,>5%" we will
also examine the effects of anxiety disorders on the onset
of major depressive disorder by adjusting for anxiety and
other mental disorders occurring prior to the onset of each
anxiety disorder in order to reduce bias in causal infer-
ence.’® In addition, we will examine the role of clinical
features of anxiety disordersin the risk of the subsequent
onset of major depressive disorder by investigating (1) the
association between anxiety disorders at baseline, mea-
sured both in the aggregate and separately, and the risk of
first onset of major depressive disorder during the follow-
up period; and (2) the role of clinical characteristics of
anxiety disorders at baseline (i.e., nhumber of comorbid
anxiety disorders—1 anxiety disorder vs. at least 2 anxi-
ety disorders), DSM-IV panic attacks, and impairment
level of anxiety disorder (nonsevere vs. severe) in the risk
of major depressive disorder during follow-up.

METHOD

Sample

The data are from the Early Developmental Stages
of Psychopathology (EDSP) study. The EDSP study is a
prospective longitudinal study designed to collect data on
the prevalence, comorbidity, risk factors, and course of
mental disorders in a representative sample. The sample
consists of 3021 adolescents and young adults aged 14 to
24 years at baseline. The study includes abaseline survey,
2 follow-up surveys, and afamily history component. The
baseline sample was drawn in 1994 from government
registries in metropolitan Munich, Germany. Because the
study focuses on the early developmental stages of mental
disorders, 14- to 15-year-old individuals were sampled at
twice the probability of people aged 16 to 21 years, and
22- to 24-year-old individuals were sampled at half the
probability of people aged 16 to 21 years.
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At baseline, atotal of 3021 interviews were completed
(response rate: 70.8%). The first follow-up survey was
conducted only for the younger cohort aged 14 to 17 years
at baseline, whereas the second follow-up survey was con-
ducted for all subjects. At the first follow-up survey 14 to
25 months after baseline, a total of 1228 interviews were
completed, resulting in a response rate of 88%. Of the
3021 subjects who participated in the baseline survey, a
total of 2548 took part in the second follow-up survey 33
to 50 months after baseline (response rate: 84.3%). For re-
spondents aged 14 to 17 years at baseline, the complete
follow-up status from baseline to second follow-up was
assessed from the aggregation of information obtained
from the first and second follow-up interviews. For
probands older than 17 years at baseline, the complete
follow-up status was assessed from the second follow-up
questions, which cover the time between baseline and sec-
ond follow-up. A more detailed description of the study
and the demographic characteristics of the sampled pop-
ulation and the respondents have been reported else-
where.®? Findings presented in this article are based on
baseline and follow-up data of 2548 adolescents and
young adults aged 14 to 24 years at baseline.

Assessments

Subjects were interviewed with the Munich-Composite
International Diagnostic Interview (DIA-X/M-CIDI), %
an updated version of the World Health Organization
CIDI.” The DIA-X/M-CIDI allows for the assessment of
symptoms and syndromes and the diagnosis of 48 mental
disorders, along with providing information about onset,
duration, severity, and psychosocial impairment. The di-
agnosis of mental disorders discussed in this article was
based on the M-CIDI/DSM-IV agorithms. The DIA-X/
M-CIDI is supplemented by a separate booklet for respon-
dents that includes disorder-specific questionnaires as
well as symptom lists and cognitive aids to assist the re-
spondent in dating symptom onset and recency, answering
complicated symptom questions, and identifying course
patterns. Test-retest reliability and validity for the full
DIA-X/M-CIDI have been reported elsewhere, > along
with descriptions of the DIA-X/M-CIDI format and cod-
ing conventions.

Interviewers

A total of 57 clinical interviewers conducted the
M-CIDI interviews. Most of the interviewerswere clinical
psychol ogists with extensive experience in diagnostic in-
terviewing. At baseline, 25 professional health research
interviewers recruited from a survey company (Infratest
Gesundheitsforschung, Munich, Germany) were also in-
volved. All interviewers received 1 week of intensive
training on the M-CIDI, followed by at least 10 closely
monitored practice interviews and additional 1-day
booster sessions throughout the study.
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Anxiety Disorders Included in the Analysis

The following anxiety disorders were included in
our analyses: specific phobia, social phobia, agoraphobia,
panic disorder, and generalized anxiety disorder (GAD).
Because of low base rates of posttraumatic stress disorder
(PTSD) and obsessive-compulsive disorder (OCD) and to
reduce variability (thus to increase statistical power in the
multivariate analyses), we did not examine these 2 condi-
tions separately. It is noteworthy, though, that except for 1
case, all PTSD and OCD cases were included, because the
patients met criteriafor at least 1 of the anxiety disorders
as well. Clinical characteristics of baseline anxiety dis-
orders were defined as follows. (1) Number of comorbid
anxiety disorders: we differentiated between respondents
with only 1 anxiety disorder and respondents who met
the criteriafor 2 or more anxiety disorders. (2) Nonsevere
versus severe impairment: we differentiated between re-
spondents reporting no or low impairment of daily life
(nonsevere impairment) and those reporting severe or
more severe impairment (severe impairment) at the worst
time of their fear/anxiety or their avoidance of anxiety
situations. (3) With versus without panic attacks: panic at-
tack patients were defined as having at least 1 panic attack
according to DSM-IV without meeting diagnostic criteria
for panic disorder.

Data Analysis

Data were weighted to consider different sampling
probabilities as well as systematic nonresponse at base-
line. The Stata Software package®” was used to compute
robust variances, confidence intervals, and p values (by
applying the Huber-White sandwich matrix) required
when basing analyses on weighted data.?® Logistic regres-
sions with odds ratios (ORs) were used to describe the as-
sociations between anxiety disorders at baseline and risk
of major depressive disorder during the follow-up period.
Only those who did not have alifetime diagnosis of major
depressive disorder at baseline were included in the re-
gression models. We analyzed 2 sets of models. First, all
analyses were adjusted for age and gender. Second, to re-
duce the bias of odds ratios as measures of the causal ef-
fect on onset of major depressive disorder, we additionally
adjusted our analyses for mental disorders occurring prior
to the onset of the anxiety disorder. Here, the control vari-
able was set to 1 if a respondent had an anxiety disorder
and the other mental disorder preceded the anxiety disor-
der or if arespondent did not have an anxiety disorder and
the other disorder was present until the median age at onset
of anxiety disorders (the median was cal cul ated separately
in age groups). Otherwise, the control variable was set to
0. For casesin which the age at onset was the same for the
anxiety disorder and the other mental disorder, the control
variable was set to missing, and thus the case was omitted.

Additionally, we fitted a series of multiple logistic
regression models to assess whether specific diagnoses,
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the presence of more than 1 anxiety disorder, impairment,
and panic attacks were independent predictors of incident
major depressive disorder among those with an anxiety
disorder at baseline. These analyses served to estimate
conditional associations on an individual level as well as
to assess the predictive value of several sets of covariates
on the public-health level, taking the frequencies of condi-
tions into account. For the latter purpose, we calculated
the area under the receiver operating characteristic curve
(AUC)? based on the model probability of incident major
depressive disorder and the true occurrence of incident
major depressive disorder.

RESULTS

Association Between Anxiety Disorders at Baseline
and Risk of Incident Major Depressive Disorder
Presence of any anxiety disorder and each of the anxi-
ety disorders individually at baseline was associated with
asignificantly increased risk of major depressive disorder,
compared with that in the reference group (Table 1). GAD
showed the strongest link (OR = 4.5), followed by panic
disorder (OR = 3.4), agoraphobia (OR = 3.1), socia pho-
bia (OR = 2.9), and specific phobia (OR = 1.9). After ad-
justment for all mental disorders with onsets prior to the
onset of anxiety disorders, these associations remained
relatively stable with only slightly smaller odds ratios in
most cases, with the exception of panic disorder, which
was no longer statistically significant.

Association Between Number of
Comorbid Anxiety Disorders at Baseline
and Risk of Incident Major Depressive Disorder
Among respondents with any anxiety disorder at
baseline, both having only 1 (OR = 1.8) and having more
than 1 (OR =5.0) anxiety disorder were associated with
asignificantly increased risk of major depressive disorder
compared with having no anxiety disorder at baseline
(Table 2). Additionally, the risk of depression was sig-
nificantly higher among those with more than 1 anxiety
disorder compared with 1 anxiety disorder at baseline
(OR = 2.8). These associations remained stable after ad-
justment for comorbid mental disorders occurring prior to
the onset of each specific anxiety disorder under investiga-
tion. Specific phobiawith at least 1 comorbid anxiety dis-
order at baseline was strongly associated with an increased
risk of major depressive disorder (OR = 5.7), whereas spe-
cific phobia alone was not significantly associated with
an increased risk of depression (OR = 1.4). Furthermore,
specific phobia with at least 1 comorbid anxiety disorder
showed a higher risk for first onset of major depressive
disorder than specific phobia aone (OR = 4.1), suggesting
that the presence of a specific phobia with a comorbid
anxiety disorder at baseline is important in predicting the
onset of major depressive disorder, yet specific phobia
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Table 1. Association Between the Presence of Anxiety Disorders at Baseline and the Risk of Incident Major Depressive Disorder

During Follow-Up

Incident Major Depressive Disorder During Follow-Up

Adjusted for Age, Gender, and

Adjusted for Age and Gender Previous Mental Disorder®

Anxiety Disorder at Baseline Weighted N Weighted % OR 95% CI OR 95% CI
Any anxiety disorder®

No 136 7.6 ref ref

Yes 77 16.6 2.2* 16t03.2 2.1* 15t03.1
Specific phobia

No 162 84 ref ref

Yes 51 15.7 1.9* 1.3t02.8 1.8* 12t02.8
Social phobia

No 182 8.6 ref ref

Yes 31 225 2.9* 1.7t04.8 2.3* 1.3t03.9
Agoraphobia

No 201 9.1 ref ref

Yes 12 27.3 3.1* 1.4t06.7 3.0* 12to7.4
Panic disorder

No 206 9.2 ref ref

Yes 7 28.5 3.4* 1.2t09.0 25 0.4t014.2
Generalized anxiety disorder

No 202 9.1 ref ref

Yes 11 333 4.,5% 1910 10.3 3.9* 1.1t013.2

aMental disorders that occurred prior to the onset of anxiety disorders (substance use disorders, other anxiety disorders, obsessive-compulsive
disorder, posttraumatic stress disorder, dysthymia, hypomanic/manic episodes, somatoform disorders, eating disorders).
bIncludes specific phobia, social phobia, agoraphobia, panic disorder, and generalized anxiety disorder.

*p<.05.
Abbreviation: ref = reference group.

with no other comorbid anxiety disorder is not. These as-
sociations remained relatively stable after adjusting for
comorbid mental disorders. The data do not suggest that
social phobia, agoraphobia, panic disorder, or GAD with
an additional anxiety disorder at baseline are more impor-
tant in predicting the onset of major depressive disorder
than the presence of social phobia, agoraphobia, panic
disorder, or GAD aone. Interestingly, among those with
agoraphobiaat baseline, having acomorbid anxiety disor-
der did not appear to increase the risk of major depressive
disorder (27.8% for agoraphobia alone vs. 26.8% for ago-
raphobia with another anxiety disorder; OR = 0.9).

Association Between Severity of
Anxiety Disorder—Related Impairment
and Risk of Incident Major Depressive Disorder

Any anxiety disorder (OR=17), social phobia
(OR =2.7), and agoraphobia (OR = 3.4) with nonsevere
impairment were associated with asignificantly increased
risk of depression (Table 3). Severeimpairment was asso-
ciated with a significantly increased risk of depression
among those with any anxiety disorder (OR =5.0), spe-
cific phobia (OR = 5.9), socia phobia (OR = 3.5), panic
disorder (OR = 4.1), and GAD (OR = 5.0), but not among
those with agoraphobia, for which the low number of
cases should be considered. With the exception of social
phobia and panic disorder with severe impairment, the
associations remained significant after adjusting for co-
morbid mental disorders occurring prior to the onset of
the anxiety disorder under investigation. There was asig-
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nificantly greater risk of major depressive disorder asso-
ciated with severe versus nonsevere impairment among
participants with any anxiety disorder (OR =3.0) and
specific phobia (OR = 4.2) at baseline. These associations
remained relatively stable with slightly smaller ORs after
adjustment for prior comorbid mental disorders.

Association Between Anxiety Disorders
With Comorbid Panic Attacks and the
Risk of Incident Major Depressive Disorder

Any anxiety disorder at baseline was associated with a
significantly increased risk of major depressive disorder
among both those with (OR=6.4) and those without
(OR = 2.0) comorbid panic attacks, compared with those
who had no anxiety disorder at baseline (Table 4). These
associations persisted after adjustment for prior comorbid
mental disorders. Furthermore, the test comparing anxiety
disorders without panic attacks and anxiety disorderswith
panic attacks indicated significant difference (OR = 3.2),
showing that the presence of comorbid panic attacks is
associated with an increased risk of major depressive
disorder. However, this association did not remain sig-
nificant after we adjusted for prior comorbid mental dis-
orders. Among individuals with agoraphobia or GAD at
baseline, comorbid panic attacks did not appear to in-
crease the risk of major depressive disorder.

Final Model

To examine whether clinical characteristics of anxiety
disorders (presence of panic attacks, number of comorbid

J Clin Psychiatry 65:5, May 2004
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Table 2. Comorbid Anxiety Disorders at Baseline and Onset of Major Depressive Disorder During Follow-Up

Incident Major Depressive Disorder During Follow-Up

Adjusted for Age, Gender, and

Adjusted for Age and Gender Previous Mental Disorder?

Anxiety Disorder at Baseline Weighted NP Weighted % OR 95% CI OR 95% ClI
No anxiety disorder® 136 7.6 ref ref
Any anxiety disorder?
(A) only 1 anxiety disorder 53 13.6 1.8* 12t02.6 1.7* 11to2.6
(B) more than 1 anxiety disorder 25 314 5.0* 2.7t09.0 4.9* 2.6t09.0
(B) vs (A) 2.8* 14t05.3 2.9* 14t05.7
Specific phobia
(A) specific phobia alone 28 109 14 0.8t02.3 14 0.8t02.2
(B) specific phobia and 23 34.3 5.7* 3.0t010.6 6.3* 32t012.3
other anxiety disorder
(B) vs (A) 4.1* 19t085 4.7* 2.1t010.2
Socia phobia
(A) social phobiaalone 13 15.6 2.2* 10to4.4 2.1* 1.0t04.2
(B) socia phobiaand 18 325 5.6* 27t011.4 5.1* 241010.5
other anxiety disorder
(B) vs (A) 2.6 0.91t06.9 24 09t06.4
Agoraphobia
(A) agoraphobia alone 6 27.8 4.2* 1.3t013.0 3.8* 1.1to11.9
(B) agoraphobia and 6 26.8 3.9* 1.4t010.4 4.1* 1.2t013.0
other anxiety disorder
(B) vs (A) 0.9 0.2t04.0 11 0.2t05.2
Panic disorder
(A) panic disorder alone 1 16.8 25 0.2t0234
(B) panic disorder and 6 32.8 5.7* 19t016.8 4.4 0.9t020.2
other anxiety disorder
(B) vs (A) 2.3 0.1t025.9
Generalized anxiety disorder
(A) generalized anxiety disorder alone 4 24.9 4.2* 1.1t016.0 7.7* 1.8t032.7
(B) generalized anxiety disorder and 7 42.8 8.5* 2.7t026.1 6.4* 16t025.4
other anxiety disorder
(B) vs (A) 2.0 0.3t011.3 0.8 0.1t05.9

aMental disorders that occurred prior to the onset of anxiety disorders (substance use disorders, obsessive-compulsive disorder, posttraumatic stress
disorder, dysthymia, hypomanic/manic episodes, somatoform disorders, eating disorders). Cases in which the disorder of interest and at least

1 control disorder began in the same year were omitted from this analysis.

bSince the weighted Ns were rounded, the sum of the individual weighted Ns does not always equal the total weighted N.
“No specific phobia, social phobia, agoraphobia, panic disorder, or generalized anxiety disorder.
9dIncludes specific phobia, social phobia, agoraphobia, panic disorder, and generalized anxiety disorder.

*p<.05.
Abbreviation: ref = reference group.

anxiety disorders, impairment) were independent predic-
torsfor the development of incident major depressive dis-
order (Table 5), weincluded all factorsin thefinal logistic
model. Severe impairment (OR = 2.2) and female gender
(OR=2.7) remained significantly associated with first
onset of major depressive disorder after adjustment for
gender, age, and the other clinical characteristics of anxi-
ety disorders simultaneously. Moreover, we calcul ated the
AUC to estimate the predictive value of different models
predicting first onset of major depressive disorder. An
AUC of 0.5 indicates that the predictive value of a model
for the development of major depressive disorder is not
better than a decision by chance. As shown in Table 5, the
model containing gender and age alone yielded an AUC
of 0.59. After impairment was added to that model, the
AUC increased considerably (AUC = 0.68). Interestingly,
the AUC did not substantially increase after the addition
of other clinical characteristics (number of anxiety disor-
ders, occurrence of panic attacks; AUC = 0.70).

J Clin Psychiatry 65:5, May 2004

DISCUSSION

The goal of this study was to examine the associations
between anxiety disorders and the risk of major depres-
sive disorder and to explore the role of various clinica
characteristics of anxiety disorders in these associations.
Limitations of the study should be noted prior to a discus-
sion of our findings. Although we used a prospective de-
sign to explore the association between anxiety disorders
and subsequent major depressive disorder, diagnoses of
anxiety disorders at baseline were retrospective and there-
fore subject to possible recall bias. Yet, potential biases
were probably attenuated in this relatively young sample.
Despite the use of afairly large overall sample, some of
our findings are based on relatively few cases and should
be interpreted with caution. In preparation for more de-
tailed predictor analyses, we have included at this stage
only a limited range of possible constructs and clinical
features of anxiety disorders. Future analyseswill include
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Table 3. Severity of Anxiety Disorder—Related Impairment at Baseline and Onset of Major Depressive Disorder During Follow-Up

Incident Major Depressive Disorder During Follow-Up

Adjusted for Age, Gender, and

Adjusted for Age and Gender Previous Mental Disorder?

Anxiety Disorder at Baseline Weighted NP Weighted % OR 95% ClI OR 95% ClI
Any anxiety disorder®
No anxiety disorderd 136 7.6 ref ref
Nonsevere impairment 47 12.7 1.7* 11lto24 1.7* 11to25
Severe impairment 31 31.2 5.0* 29t08.6 4.5* 25t08.1
Severe vs nonsevere impairment 3.0* 1.6t05.6 2.7* 14t05.2
Specific phobia
No specific phobia 162 8.4 ref ref
Nonsevere impairment 35 12.2 14 09to2.2 15 0.9to24
Severe impairment 17 38.4 5.9* 2.7t012.7 5.3* 2.1t013.0
Severe vs nonsevere impairment 4.2* 1.8t09.6 3.5* 1.3t09.2
Social phobia
No socia phobia 182 8.6 ref ref
Nonsevere impairment 21 21.0 2.7* 14t04.9 2.5* 1.3t04.5
Severe impairment 10 26.2 3.5* 141083 1.9 0.7t04.9
Severe Vs nonsevere impairment 13 0.41t03.7 0.8 0.2t02.3
Agoraphobia
No agoraphobia 201 9.1 ref ref
Nonsevere impairment 11 29.3 3.4* 14t07.8 3.2* 1.3t07.8
Severe impairment 1 16.3 1.7 0.2t0 13.7
Severe vs nonsevere impairment 0.5 0.0t0 4.7
Panic disorder
No panic disorder 206 9.2 ref ref
Nonsevere impairment 2 24.1 25 0.41013.9 37 0.41t0 28.7
Severe impairment 5 31.2 4.1* 1.2t013.6 11 0.1t0 134
Severe Vs nonsevere impairment 1.7 0.2to0 13.5 0.3 0.0t0 7.6
Generalized anxiety disorder
No generalized anxiety disorder 202 9.1 ref ref
Nonsevere impairment 3 27.8 35 0.9t013.0 3.7 0.9t013.8
Severe impairment 8 36.0 5.0* 1.7t014.0 5.4* 1.2t0235
Severe vs nonsevere impairment 14 0.2t07.5 15 0.2t0 10.5

aMental disorders that occurred prior to the onset of anxiety disorders (substance use disorders, other anxiety disorders, obsessive-compulsive
disorder, posttraumatic stress disorder, dysthymia, hypomanic/manic episodes, somatoform disorders, eating disorders). Cases in which the
disorder of interest and at least 1 control disorder began in the same year were omitted from this analysis.

bSince the weighted Ns were rounded, the sum of the individual weighted Ns does not always equal the total weighted N.

Includes specific phobia, social phobia, agoraphobia, panic disorder, generalized anxiety disorder.

9No specific phobia, social phobia, agoraphobia, panic disorder, or generalized anxiety disorder.

*p<.05.
Abbreviation: ref = reference group.

family history, temperamental factors (e.g., behavioral in-
hibition), and childhood disorders. Although a number of
studies have suggested that depression might also be a
risk factor for subsequent anxiety disorders,”* we did not
examine this pathway due to the lack of statistical power.

Associations Between Anxiety Disorders
and Major Depressive Disorder

Consistent with both previous cross-sectional and lon-
gitudinal studies, these results show strong associations
between anxiety disorders and the development of subse-
quent major depressive disorder.*” ™ Furthermore, these
data provide some evidence suggesting a potentialy di-
rect link between anxiety disorders and subsequent major
depressive disorder, as these associations remain signifi-
cant after adjusting for aimost all mental disorders occur-
ring prior to the onset of anxiety disorders. Therefore, it
appears that anxiety disorders as defined according to
CIDI/DSM-1V criteria, measured both in the aggregate
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and separately (social phobia, agoraphobia, GAD), appear
to make an independent contribution to the risk of the
onset of major depressive disorder among adol escents and
young adults. Specific phobias seem to be different in this
regard, as their association with secondary major depres-
sivedisorder issignificant only if complicating factors are
present (comorbid conditions, severe impairment).

Clinical Characteristics of Anxiety Disorders

In our investigation of clinical characteristics that may
play arolein the increased risk of depression among per-
sonswith anxiety disorders, we found anxiety comorbidity
to be additionally important in thislink. There seemsto be
a dose-response relationship in terms of the association
between number of comorbid disorders and risk of major
depressive disorder. In the unadjusted model, a dose-
response relationship appeared to characterize the asso-
ciations between all of the clinical features examined (i.e.,
number of comorbid disorders, severity of impairment,

J Clin Psychiatry 65:5, May 2004
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Table 4. Presence of DSM-IV Panic Attacks at Baseline and Onset of Major Depressive Disorder During Follow-up

Incident Major Depressive Disorder During Follow-Up

Adjusted for Age, Gender, and

Adjusted for Age and Gender Previous Mental Disorder?

Anxiety Disorder at Baseline Weighted NP Weighted % OR 95% ClI OR 95% ClI
Any anxiety disorder®
No anxiety disorder? 136 7.6 ref ref
Without panic attacks 62 149 2.0* 1.3t02.8 2.0* 1.3t029
With panic attacks 8 35.6 6.4* 2310175 5.6* 2.0t015.4
With vs without panic attacks 3.2* 11t09.2 2.8 09t08.1
Specific phobia
No specific phobia 162 8.4 ref ref
Without panic attacks 47 15.0 1.8* 12t02.7 1.7% 11to2.7
With panic attacks 5 33.2 5.2* 15t017.8 4.7* 10to21.2
With vs without panic attacks 3.0 0.8t010.4 2.7 0.5t012.6
Socia phobia
No socia phobia 182 8.6 ref ref
Without panic attacks 26 20.7 2.6* 15t045 2.1* 12t03.7
With panic attacks 5 45.9 8.1* 1.7t036.9 6.3* 11t034.8
With vs without panic attacks 31 0.6t015.1 3.0 0.5t017.5
Agoraphobia
No agoraphobia 201 9.1 ref ref
Without panic attacks 11 26.8 3.0* 1.3t06.8 3.4* 141085
With panic attacks 1 345 3.8 0.3t040.9
With vs without panic attacks 1.3 0.1to15.2
Generalized anxiety disorder
No generalized anxiety disorder 202 9.1 ref ref
Without panic attacks 9 32.2 4.1* 1.6t010.3 4.0* 10to15.4
With panic attacks 2 41.5 7.9 0.9t0 65.7 2.6 0.3t022.3
With vs without panic attacks 1.9 0.2t0 18.9 0.7 0.0t0 8.0

Mental disorders that occurred prior to the onset of anxiety disorders (substance use disorders, other anxiety disorders, obsessive-compulsive
disorder, posttraumatic stress disorder, dysthymia, hypomanic/manic episodes, somatoform disorders, eating disorders). Cases in which the
disorder of interest and at least 1 control disorder began in the same year were omitted from this analysis.

bSince the weighted Ns were rounded, the sum of the individual weighted Ns does not always equal the total weighted N.

“Includes specific phobia, social phobia, agoraphobia, generalized anxiety disorder.

9No specific phobia, social phobia, agoraphobia, panic disorder, or generalized anxiety disorder.

*p <.05.
Abbreviation: ref = reference group.

presence of panic attacks) and the risk of depression asso-
ciated with anxiety disorders.

Specifically, respondents with 2 or more anxiety dis-
orders had a significantly higher risk of first onset of ma-
jor depressive disorder compared with individuals with 1
anxiety disorder. This finding is consistent with previous
reports suggesting a monotonic association between the
number of anxiety disorders reported in adolescence and
later risks of major depressive disorder.® Specific phobias
uncomplicated by comorbidity with other anxiety dis-
orders do not convey per se an increased risk for major
depressive disorder.

Consistent with previous results showing an associa-
tion between level of anxiety morbidity and risk of de-
pression, these data also expand knowledge in this area
by showing some degree of specificity in the strength of
each anxiety disorder to increase risk of depression. From
these data, it is not possible to determine the reason for
this apparent specificity in risk associated with comorbid
and noncomorbid disorders. For instance, the reason that
specific phobia, when not comorbid with other disorders,
is the only anxiety disorder not associated with an in-
creased risk of major depressive disorder may be that the
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link between anxiety disorders and major depressive disor-
der in young persons is impairment and increased avoid-
ance resulting in disability. To highlight thistheory with an
example, it is conceivable that some specific phobias (e.g.,
snake phobia in metropolitan Munich) may not be related
to daily impairment, and therefore alone may not increase
the risk of depression. Specifically, anxiety disorders that
currently impair severely or extremely a subject’s func-
tioning in 1 or more social role areas are associated with
a significantly greater risk of maor depressive disorder.
Thisobservation has previously been suggested by Kessler
and colleagues”® in their analyses on active and nonactive
disorders. Alternatively, agenetic link might exist between
anxiety and depression that does not apply to specific pho-
bia aone as strongly as to other anxiety disorders (e.g.,
GAD®). Other explanations are conceivable, including
the possibility that environmental/psychosocial and ge-
netic factors contribute to thislink. Future studies that can
more closely investigate these possibilities are needed as
a next step. Consistent with previous findings,™*** we
also found that, among individuals with anxiety disorders,
panic attacks were associated with a significantly greater
risk for the first onset of major depressive disorder.
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Table 5. Multiple Model for Incidence of Major Depressive
Disorder Among Cases With an Anxiety Disorder at Baseline
Variable Value
Clinical characteristics of anxiety disorders,
OR (95% Cl)
No. of comorbid anxiety disorders (>1vs1) 1.7 (0.7 to 4.0)

Impairment (severe vs nonsevere) 2.2(1.0to4.4)*
Panic attacks (yes vs no) 1.5(0.5t04.0)
Sociodemographic characteristics, OR (95% CI)
Gender (female vs male) 2.7 (1.3t05.3)*
Age at baseline 1.0(0.9t01.2)
Model, AUC
Gender and age 0.59
Gender, age, impairment 0.68
Gender, age, panic attacks 0.61
Gender, age, no. of anxiety disorders 0.68
Gender, age, impairment, no. of disorders, 0.70
panic attacks
*p<.05.

Abbreviation: AUC = area under receiver operating characteristic
curve.

In the final model, which included all clinical features,
severe impairment associated with anxiety disorders
emerged as the most important predictor of incident major
depressive disorder. Thisresult provides some support for
traditional theories saying that the severity of impairment
due to avoidance behavior might lead to an accumulation
of stressful experiences that trigger the onset of depres-
sion.®>* |t is also possible that the presence of severe anx-
iety leads to other life-course changes such as reduced
academic or occupational performance or fewer social re-
lationships, which in turn lead to the onset of depression.
Future analyses of our dataset will address more precisely
these potential pathways.

The stable associations between anxiety disorders and
the development of subsequent major depressive disorder
evident within our prospectively designed study, even
after adjusting for mental disorders occurring prior to the
onset of the anxiety disorder, suggest that anxiety disor-
dersin general, as well as features of their specific phe-
nomenology, might act asrisk factorsfor the first onset of
major depressive disorder according to the taxonomy of
Kraemer et al.* The qualifying characteristics of anxiety
disorders (presence of comorbid anxiety disorders, sever-
ity of impairment, occurrence of panic attacks) might also
serve as powerful cuesfor the clinician to make more pre-
cise prognostic decisions about a patient’s future risk of
developing secondary depressive disorders. Future analy-
ses will attempt to test the potential causal role of anxiety
disorders for first onset of depression prospectively by
including additional vulnerability and risk factors.

Clinical Implications

Specifying the possible key role of anxiety disordersin
the development of major depressive disorder is impor-
tant for understanding the etiology of depression, improv-
ing efficacy of treatment, and developing effective pre-
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vention strategies, especially early intervention programs.
Given the high prevalence of secondary depression—
even in young people®*—and the high risk of a poorer
prognosis in depression with an early onset,*" effective
strategies for preventing major depressive disorder arein-
creasingly important. Asour findings suggest that particu-
larly severely disabling anxiety disorders are associated
with an increased risk of subsequent major depressive dis-
order, effective treatment of anxiety disorders, specifi-
cally those associated with extreme disability, might be
important for targeted primary prevention of major de-
pressive disorder. Our results regarding the influence of
clinical features of anxiety disorders on the risk of subse-
quent major depressive disorder could contribute to the
identification of individuals at highest risk for first onset
of major depressive disorder and a more malignant course
of illness.® As clinical inquiry into the extent of impair-
ment associated with an anxiety disorder can take placein
a time-efficient and cost-effective manner, identification
of such individualsin clinical settings may be possible.

Although data on this topic remain preliminary,
Goodwin and Olfson,*® for instance, showed that treat-
ment of anxiety disorders (e.g., panic attacks) may reduce
the risk of developing major depressive disorder. Esti-
mates from Kessler and colleagues?® suggest that approxi-
mately 10% of mood disorders may be prevented by suc-
cessful early intervention in social phobia. Longitudina
studies are needed next to explore the relation between
treatment of anxiety disorders and the risk of major de-
pressive disorder.
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best of their knowledge, no investigational information about pharma-
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Food and Drug Administration—approved |abeling.
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