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and Depressive Disorders and Categorization
of Generalized Anxiety Disorder
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Context: Controversy surrounds the diagnostic catego-
rization of generalized anxiety disorder (GAD).

Objectives: To examine the incidence, comorbidity, and
risk patterns for anxiety and depressive disorders and to
test whether developmental features of GAD more strongly
support a view of this condition as a depressive as op-
posed to an anxiety disorder.

Design: Face-to-face, 10-year prospective longitudinal and
family study with as many as 4 assessment waves. The
DSM-IV Munich Composite International Diagnostic In-
terview was administered by clinically trained interviewers.

Setting: Munich, Germany.

Participants: A community sample of 3021 individu-
als aged 14 to 24 years at baseline and 21 to 34 years at
last follow-up.

Main Outcome Measures: Cumulative incidence of
GAD, other anxiety disorders (specific phobias, social pho-
bia, agoraphobia, and panic disorder), and depressive dis-
orders (major depressive disorder, and dysthymia).

Results: Longitudinal associations between GAD and de-
pressive disorders are not stronger than those between
GAD and anxiety disorders or between other anxiety and
depressive disorders. Survival analyses reveal that the fac-
tors associated with GAD overlap more strongly with those
specific to anxiety disorders than those specific to de-
pressive disorders. In addition, GAD differs from anxi-
ety and depressive disorders with regard to family cli-
mate and personality profiles.

Conclusions: Anxiety and depressive disorders appear
to differ with regard to risk constellations and temporal
longitudinal patterns, and GAD is a heterogeneous dis-
order that is, overall, more closely related to other anxi-
ety disorders than to depressive disorders. More work is
needed to elucidate the potentially unique aspects of path-
ways and mechanisms involved in the etiopathogenesis
of GAD. Grouping GAD with depressive disorders, as sug-
gested by cross-sectional features and diagnostic comor-
bidity patterns, minimizes the importance of longitudi-
nal data on risk factors and symptom trajectories.
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A NXIETY AND DEPRESSIVE DIS-
orders are related through
comorbidity and shared
risk factors.1-3 Although
some particular anxiety

disorders may show relatively weak asso-
ciations with depressive disorders, clini-
cal4 and epidemiological5,6 studies find that
anxiety and depressive disorders rarely oc-
cur in pure forms. Factor analytic ap-
proaches suggest that these data reflect the
influence of a higher-order “internaliz-
ing” factor.7-10 In the process of revising
DSM-IV,11,12 these findings have stimu-
lated calls for rethinking of diagnostic
classes13,14 based on data regarding simi-
larities and differences in risk factors.14

Particularly intense inquiry focuses on
generalized anxiety disorder (GAD) and ma-
jordepression.15,16 Factor analysis links GAD
more closely to depressive disorders (inter-
nalizing anxious-misery dimension) than to

other anxiety disorders, such as phobias
and panic disorder (internalizing fear
dimension).7,9,10 Research on genetics,17-20

personality,21-23 and adversities24,25 also sup-
ports this view. However, this view is chal-
lenged by many other observations,15,16,26 in-
cluding those regarding familial factors,25,27

temperament,25,28 life events,29,30 biological
characteristics,31 comorbidity,24,32,33 illness
course,28,34 cognitive biases,35,36 and treat-
ment.16,37 Despite the considerable re-
searchon the relationshipbetweenGADand
major depression,24,25,38 to our knowledge,
no prior study has used a longitudinal ap-
proach to quantify the degree to which simi-
larities and differences in risk profiles and
symptom trajectories support a grouping of
GAD with depressive as opposed to anxi-
ety disorders. Beyond major depression,
considering dysthymia is important given
findings regarding comorbidity,32,39-43 struc-
ture,7,9,10 and disease course.12
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The present study provides data on similarities and
differences in developmental features and risk factors of
anxiety and depressive disorders. Specifically, we test
whether developmental features of GAD are more con-
sistently associated with depressive as opposed to anxi-
ety disorders. Using data from a prospective, longitudi-
nal community study, we will (1) compare incidence and
comorbidity patterns of GAD with depressive disorders
(major depression and dysthymia) and selected anxiety
disorders (panic disorder and phobias) and (2) examine
putative family-genetic, temperamental/personality, and
environmental factors that might be differentially asso-
ciated with specific conditions.

METHODS

SAMPLE

The prospective longitudinal Early Developmental Stages of Psy-
chopathology (EDSP) study assessed mental disorders and asso-
ciated risk factors in a representative sample of 3021 adolescents
and young adults aged 14 to 24 years at baseline (T0). The study
also includes follow-up surveys (T1, T2, and T3), a family his-
tory component (T0, T2, and T3), and parent surveys (T1 and
T3). Study methods and design and information on representa-
tiveness and response rates have been previously described.44-47

The baseline sample was selected in 1994 from govern-
ment registries (greater Munich area, Germany). The study em-
phasized development by sampling 14- to 15-year-old indi-
viduals at twice the probability rate and 22- to 24-year-old
individuals at half the probability of 16- to 21-year-old indi-
viduals. Sample weights account for this sampling scheme in
the subsequent analyses.

A total of 3021 interviews were conducted at baseline. The re-
sponse rate was 70.9%, equal or superior to rates in other large-
scale epidemiological studies.48,49 At T1 (range, 1.2-2.1 years
after baseline), 1228 interviews (88.0%) were conducted among
participants aged 14 to 17 years at baseline. At T2 (range, 2.8-4.1
yearsafterbaseline),2548participants (84.3%)were interviewed;
2210 (73.2%) were interviewed at T3 (range, 7.3-10.6 years af-
ter baseline). For 2797 participants, at least 1 follow-up assess-
ment is available; the overall response rate of 92.6% compares fa-
vorablywithotherstudies.50,51 Therewasnoselectiveattritionfrom
baseline to the10-year follow-upassessment forparticipantswith
GAD(oddsratio,0.9;95%confidenceinterval[CI],0.5-1.9;P=.81)
or other disorders considered herein (all P values �.05).

All participants older than 18 provided written informed con-
sent; for respondents 18 years and younger, parental consent
was provided. The EDSP program has been approved by the
Ethics Committee of the Medical Faculty of the Technische Uni-
versitaet Dresden.

DIAGNOSTIC ASSESSMENT

Face-to-face interviews were conducted by trained clinical in-
terviewers using the computer-assisted Munich-Composite In-
ternational Diagnostic Interview (DIA-X/M-CIDI).52,53 Reliabil-
ity and validity have been reported previously.53-55 At baseline,
the lifetime version of the DIA-X/M-CIDI was used; at fol-
low-up interviews, the interval version was used. All diag-
noses were obtained using M-CIDI/DSM-IV algorithms.52 The
impairment criterion for phobias was applied when partici-
pants were 18 years or older.56

Analyses use aggregated data from baseline to T3 for the fol-
lowing outcomes: (1) anxiety disorders, comprising specific pho-

bias, social phobia, agoraphobia without panic disorder, and panic
disorder with and without agoraphobia; (2) depressive disor-
ders, comprising major depressive disorder and dysthymia (ex-
cluding bipolar disorders); and (3) GAD (without applying the
diagnostic exclusion criteria). These outcomes were chosen based
on analyses by Krueger7 and others.9,10 Posttraumatic stress dis-
order, obsessive-compulsive disorder, and bipolar disorder were
excluded from the main analyses because of conflicting find-
ings in structural models5,10,57,58; separation anxiety disorder was
assessed in the T1 subsample only. However, these diagnoses were
considered in supplementary analyses.

The test-retest reliability ranged from a �of0.45 for GAD
to 1.00 for panic disorder.53 Inconsistencies in GAD were mainly
owing to different responses with regard to the 6-month time
duration; however, test-retest reliability of the GAD stem ques-
tion was good and in the range of other disorders (�,0.70).
Supplementary analyses considered GAD with a shorter mini-
mum duration. Validity of the DSM-IV/M-CIDI diagnoses com-
pared with independent clinical consensus diagnoses by treat-
ing physicians was estimated, with � ranging from 0.54 for
dysthymia to 0.79 for any anxiety disorder, including GAD, to
0.96 for major depressive episodes.54 Age-of-onset reliability es-
timates were also established with intraclass coefficients rang-
ing from 0.45 for specific phobia, environmental subtype, to
0.97 for GAD and major depressive episodes.53,56

ASSESSMENT OF RISK FACTORS

Based on the literature,16,24-27,59,60 we examined the following pu-
tative risk factors.

Parental Mental Disorders

As previously reported,61 parental diagnoses were based on 2
sources: (1) parent interviews at T1 and/or T3 and (2) family
history information provided by the offspring at T0, T2, and T3.
Interviewed parents (n=1189) underwent the same assessment
procedures as their offspring (DIA-X/M-CIDI). Family history
items were designed using a modified version of the Family His-
tory Research Diagnostic Criteria62 as a model. At T0, DIA-X/
M-CIDI stem questions and questions about treatment were used;
at T2 and T3, an extended family history module covered DSM-IV
criteria. Parental disorders were aggregated using a priority hi-
erarchy that was determined following examination of agree-
ment patterns between family history report and available par-
ent interview data. This examination demonstrated the highest
agreements regarding parental diagnoses, especially in terms of
specificity (tends to cause higher bias) at T3 compared with T2
and T0. Parent interview information from T1 and T3 inter-
views was considered to be the most reliable and was used if avail-
able. If parent interview data were not available, T3 family his-
tory reports were used, and if these reports were not available,
then T2 family history reports and, last, T0 family history re-
ports were used. In the present study, we consider parental GAD
(307 of 3021 parents [9.7%]), anxiety disorders (specific pho-
bia, social phobia, agoraphobia, and panic disorder; 770 [21.5%]),
depressive disorders (major depression, and dysthymia; 858
[27.7%]), and substance-use disorders (alcohol abuse or depen-
dence, and illicit drug abuse or dependence; no baseline family
history information available; 356 of 2764 [12.6%]).

Temperament/Personality

The German version of the Retrospective Self-Report of Inhi-
bition (RSRI)63 was used at baseline to assess behavioral inhi-
bition, defined as consistent restraint in response to social and
nonsocial situations. The RSRI consists of 30 questions about
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specific childhood behaviors. Internal consistency of the RSRI
was considered acceptable in clinical and nonclinical samples.
Validity is high, which is reflected by a strong agreement be-
tween individuals (self-reports) and their parents (observer re-
ports) regarding the individual’s inhibited behaviors as a child,
a positive relationship of retrospective self-report and contem-
porary measures of inhibition, and accounts for variance in gen-
eral and specific measures of mental health.63 The psychomet-
ric properties of the German RSRI were comparable to those
of the English version.64 The total mean behavioral inhibition
score is used herein.

The German version of the 100-item Tridimensional Per-
sonality Questionnaire65 was used at T3 to assess 11 subscales
that load on 3 distinct dimensions: novelty seeking, reward de-
pendence, and harm avoidance.66,67 Novelty seeking reflects ex-
ploratory activity and aversion to monotony, whereas reward
dependence is characterized by the maintenance of reward-
inducing behavior and reduction of punishment-eliciting be-
havior. Harm avoidance indicates the tendency toward behav-
ioral inhibition to avoid punishment, novel stimuli, and
nonreward. The Tridimensional Personality Questionnaire is
based on Cloninger’s general theory of personality and is con-
ceptualized to measure stable traits by self-report. Reliability
and construct validity of the German version indicate suffi-
cient psychometric properties.65

A modified German version of the Resilience Scale68 was used
at T1 to assess the degree of individual resilience, defined as a
protective personality factor that enhances individual adapta-
tion to high-risk status, acute stressors, or recovery from trauma.
Resilience has been associated with healthy development among
children, adolescents, and adults.69 Reliability and validity of
the German Resilience Scale have been established.68,70

Environmental Factors

Early separation events (492 [15.8%]) were assessed at base-
line within the family history section of the DIA-X/M-CIDI and
included death of a parent (57 [2.0%]) and parental separa-
tion or divorce (436 [13.8%]) before age 10.

The German version of the Questionnaire of Recalled Paren-
tal Rearing Behavior71 administered at T1 is based on the Swed-
ish EMBU (Egna Minnen Beträffande Uppfostran)72 and in-
volved offspring assessment of the perceived parental rearing styles
with regard to parental rejection, emotional warmth, and over-
protection. Reliability and validity of the Questionnaire of Re-
called Parental Rearing Behavior have been reported to be high.71,73

The McMaster Family Assessment Device74 was used at T1
to assess 6 dimensions of family functioning via parental in-
terviews. The general functioning scale is used herein (higher
scores reflect dysfunctional family functioning), representing
the overall family climate. Reliability and validity of the scale
have been established.75

STATISTICAL ANALYSIS

Data are weighted by age, sex, and geographic location at base-
line to match the distribution of the sampling frame; frequen-
cies (numbers) are unweighted. Stata statistical software, ver-
sion 10.0,76 was used to compute robust variances, CIs, and
P values (by applying the Huber-White sandwich matrix) re-
quired when basing analyses on weighted data.77

Age-specific cumulative incidence rates were estimated with
the Kaplan-Meier method in survival analysis. Consistent with
prior reports,47 disorder age of onset was based on the minimum
age reported by the respondent at any of the assessment waves.
This definition corresponded well (�90%) with other age-of-
onset aggregation methods (eg, using the first or mean of re-

ported ages of onset); the absolute values of differences were at
most 1 year, except for major depression and specific phobias,
for which the agreement between the mean and minimum meth-
ods was slightly lower (86.9% and 83.1%, respectively). For the
diagnostic outcome categories, the lowest age of onset of the spe-
cific disorders was used. Cox regression analyses with hazard ra-
tios (HRs) were used to assess associations between family-
genetic (parentaldisorders), temperamental/personality (behavioral
inhibition, Tridimensional Personality Questionnaire, and resil-
ience), and environmental (early separation, rearing, and family
climate) factors and diagnostic outcomes in probands (GAD, anxi-
ety disorder, and depressive disorder). To improve comparabil-
ity of results, the questionnaire scores were standardized in Cox
regressions, resulting in a mean (SD) of0 (1) in the weighted total
sample; the reported associations thus indicate the change in out-
come (natural logarithm of HR in Cox regression) per 1-SD in-
crease. All Cox regressions were conducted using age and sex as
stratification variables; ie, different curves are fitted according to
the values of these variables before assessing the covariates of in-
terest.78 Time-dependent covariates (eg, GAD before outcome)
were defined as having ever had the condition before time t using
age-of-onset data. Some data were missing because of missing age-
of-onset information in outcome or time-dependent covariates.

RESULTS

INCIDENCE AND COMORBIDITY PATTERNS

The estimated age-specific cumulative incidence for GAD
at age 34 is 4.3% (n=106); incidence is 23.2% (n=732) for
other anxiety disorders (phobia or panic disorder), and
28.6% (n=686) for any depressive disorder (major depres-
sive disorder or dysthymia) (Figure 1A). The cumula-
tive age-of-onset distribution (Figure 1B) reveals the
earliest onset for anxiety disorders; GAD shows an age-of-
onset slope more similar to the depressive than the anxi-
ety disorders, with core incidence periods occurring in ado-
lescence and early adulthood. The considerable degree of
heterogeneity among the anxiety disorders should be noted;
panic disorder and agoraphobia have a similarly delayed
age-of-onset as GAD (Figure 1C). These patterns contrast
with social phobia and particularly specific phobias, for
which first onset almost never occurs after adolescence.

Overall, GAD is strongly associated with anxiety disor-
ders(panicandphobias:oddsratio,7.06;95%CI,4.40-11.34;
P�.001)anddepressivedisorders(4.44;2.83-6.97;P�.001).
Phobias (odds ratio,2.40;95%CI,1.94-2.97;P� .001)and
panic disorder (3.61; 2.28-5.73; P� .001) also are strongly
associated with depressive disorders.

Table 1 presents time-lagged associations between
prior and subsequent disorders. Phobias and panic dis-
order, GAD, and depressive disorders significantly pre-
dict the onset of each other. Highest HRs emerge for GAD
predicting anxiety disorders (HR, 4.14) and, vice versa,
anxiety disorders predicting GAD (5.05). For both di-
rections, the associations of anxiety disorders or GAD with
depressive disorders are consistently smaller (HRs, 1.88-
2.54) than the anxiety-GAD associations. There were no
interactions with time, except that depressive disorders
occurred earlier among participants who had experi-
enced prior phobias or panic (main effect for prior anxi-
ety HR,7.90; P� .001; anxiety� time interaction effect
HR,0.92; P� .001). When adjusting for comorbidity with
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disorders occurring before the outcome, HRs decreased
but remained significant, except that the association be-
tween prior depressive disorder and subsequent GAD was
reduced to nonsignificance.

ASSOCIATIONS WITH PUTATIVE RISK FACTORS

Given the significant associations among disorders, we
first examined putative risk factors for any depressive or
anxiety disorder, including GAD (Table 2). Compared
with individuals without anxiety and depression, af-
fected individuals were characterized by a broad famil-
ial liability, temperamental/personality, and environmen-
tal risk profile.

To examine differential risk profiles and, specifically,
whether factors associated with GAD are more closely re-
lated to depressive than anxiety disorders, we generated
the following diagnostic outcome groups: (A) GAD
(n=106), (B) anxiety alone (phobias or panic disorder but

no GAD or depressive disorder; n=429), (C) depression
alone (major depressive disorder or dysthymia but no GAD
or anxiety disorder; n=388), and (D) comorbid depres-
sive and anxiety disorder but no GAD (n=234). Groups
B through D do not include cases with GAD. Group A con-
sisted of few cases without lifetime phobias or panic and
depressive disorders (15 [14.4%]) and somewhat more with
phobias and panic alone (27 [25.9%]) or depressive dis-
order alone (22 [19.2%]); the largest subgroup had both
anxiety and depressive disorders (42 [40.5%]).

Table 3 shows the frequencies and means for puta-
tive risk factors for the 4 diagnostic outcome groups and
Table 4 shows the respective associations. Partly differ-
ent factors are associated with anxiety alone and depres-
sion alone. Harm avoidance and, less clearly, parental co-
morbid anxiety and depressive disorders are associated with
both anxiety and depressive disorders. However, paren-
tal depressive disorders alone, low resilience, low paren-
tal emotional warmth, and high parental rejection appear
to be specific to offspring depressive disorders; parental
GAD, high behavioral inhibition, exposure to childhood
separation events, and parental overprotection, in con-
trast, appear to be specific to anxiety disorders.

The factors associated with GAD overlap with all
those that are specific for anxiety disorders (parental
GAD, behavioral inhibition, childhood separation
events, and parental overprotection). However, they
overlap only partly with those that are specific to
depressive disorders (parental depressive disorders
alone). Furthermore, unlike anxiety and/or depressive
disorders, GAD is associated with reward dependence
and dysfunctional family functioning.

Similar to GAD, comorbid cases with anxiety and de-
pressive disorders reveal a broad range of strong risk as-
sociations. Since GAD cases (group A) revealed comor-
bidity, we repeated the analysis adjusting for comorbid
anxiety and depressive disorders with onsets before GAD.
Although the depression-overlap association between pa-
rental depressive disorder alone and offspring GAD was
diminished (HR,1.65; 95% CI, 0.96-2.84; P=.07), the
anxiety-overlap associations with parental GAD (3.08;
1.86-5.12; P� .001), behavioral inhibition (1.64; 1.34-
2.00; P� .001), and childhood separation events (1.94;
1.19-3.17; P=.008) remained significant. Furthermore,
the GAD-specific association with reward dependence re-
mained unchanged (HR,1.43; 95% CI, 1.09-1.87; P=.01).
Associations for overprotection and family functioning
decreased to nonsignificance, likely owing to limited
power in the smaller subsample.

In supplementary analyses, we explored first whether
separation anxiety disorder as an early, childhood-
onset disorder is a differential predictor for the 4 diag-
nostic outcome groups. Results reveal that separation anxi-
ety disorder is a significant and specific predictor for
phobias and panic alone (HR, 3.48; 95% CI, 1.73-7.00;
P� .001) and GAD (7.65; 1.40-41.82; P=.02).

Second, we explored the robustness of findings in
Tables 3 and 4 by using different outcome definitions.
Based on epidemiological evidence suggesting that cur-
rent criteria for GAD may be too strict,40,79,80 particu-
larly for youth,32,51 and given that other studies manipu-
lated the threshold definitions for GAD to increase
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Figure 1. Incidence of generalized anxiety disorder (GAD) and other mental
disorders. Estimated age-specific cumulative incidence (A) and age-of-onset
distribution (B and C).
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comparability with major depressive disorder,17,18,25 we
repeated the analyses using GAD with a shorter mini-
mum duration (3 months and 1 month) (eTable 1; http:
//www.archgenpsychiatry.com). Despite decreasing HRs
with decreasing GAD minimum duration, 3 of the 4 GAD
anxiety-specific associations remained (parental GAD, be-
havioral inhibition, and childhood separation events),
whereas significance of the GAD depression-specific fac-
tor (parental depressive disorder) was attenuated in GAD.
When performing analyses using a minimum duration
of 3 months for GAD, another indication for risk over-
lap for GAD and depression was found (low resilience).

Next, following structural models, we chose to con-
sider in our primary analyses only some of the anxiety
disorders, focusing on those with consistent loadings on
the fear dimension (phobias and panic).7,9,57,58,81 We omit-
ted the DSM-IV anxiety disorders posttraumatic stress dis-
order and obsessive-compulsive disorder because of con-
flicting results in structural analyses.5,10,57,58 Including
posttraumatic stress disorder and obsessive-compulsive
disorder within the anxiety outcome group did not change
the primary results (eTable 2).

Then, contrary to procedures in other studies,24,25,38 we
considered major depression and dysthymia in our pri-

Table 1. Longitudinal Associations Between Prior and Subsequent Disorders

Prior Condition

Risk for Onset of Subsequent Disorders

GAD
Anxiety Disorder
(Phobia or Panic) Depressive Disorder

HR (95 % CI) P Value HR (95 % CI) P Value HR (95 % CI) P Value

GAD
Unadjusted . . . . . . 4.14 (2.13-8.05) �.001 2.25 (1.36-3.75) .002
Adjusteda . . . . . . 3.31 (1.61-6.82) .001 1.72 (1.01-2.94) .05

Anxiety disorder (phobia or panic)
Unadjusted 5.05 (3.24-7.87) �.001 . . . . . . 1.88 (1.56-2.27) �.001
Adjusteda 4.69 (2.99-7.36) �.001 . . . . . . 1.80 (1.49-2.19) �.001

Depressive disorder
Unadjusted 2.54 (1.38-4.65) .003 2.38 (1.61-3.51) �.001 . . . . . .
Adjusteda 1.72 (0.94-3.14) .08 2.16 (1.44-3.23) �.001 . . . . . .

Abbreviations: CI, confidence interval; ellipses, not applicable; GAD, generalized anxiety disorder; HR, hazard ratio from Cox regression with time-dependent
covariates, stratified for sex and age.

aHazard ratio was adjusted for comorbid anxiety and depressive disorders occurring before the respective outcome.

Table 2. Putative Risk Factors Among Cases With or Without GAD, Anxiety, or Depressive Disorder

Putative Risk Factor

GAD and Anxiety or Depressive Disordersa

No
(n=1864)

Yes
(n=1157)

Association

HR (95% CI) P Value

Parental disorders
GADb 127 (6.4) 180 (15.1) 1.93 (1.60-2.32) �.001
Anxiety disorder but no depressive disorderc 214 (9.0) 159 (12.2) 1.35 (1.12-1.62) .002
Depressive disorder but no anxiety disorderc 221 (12.8) 193 (17.8) 1.30 (1.11-1.54) .002
Anxiety and depressive disorderc 119 (4.8) 117 (9.0) 1.71 (1.40-2.10) �.001
Substance-use disorder but no anxiety or depressive disorderc 58 (3.1) 37 (3.4) 1.00 (0.70-1.42) .99

Temperament/personality, mean (SD)
Behavioral inhibitiond 2.03 (0.30) 2.24 (0.38) 1.69 (1.58-1.81) �.001
Novelty seekingd 16.42 (4.72) 16.74 (5.17) 1.02 (0.95-1.11) .56
Harm avoidanced 11.23 (5.46) 14.53 (6.17) 1.50 (1.39-1.62) �.001
Reward dependenced 17.43 (4.23) 18.22 (4.62) 1.05 (0.96-1.14) .28
Resilienced,e 139.94 (11.49) 136.04 (12.32) 0.78 (0.71-0.86) �.001

Environmental factors
Childhood separation events 245 (12.4) 247 (21.4) 1.66 (1.41-1.95) �.001
Parental emotional warmth, mean (SD)d,e 23.71 (3.79) 22.94 (4.35) 0.83 (0.75-0.92) �.001
Parental rejection, mean (SD)d,e 9.37 (1.53) 10.03 (2.14) 1.29 (1.20-1.39) �.001
Parental overprotection, mean (SD)d,e 13.12 (2.78) 14.09 (3.18) 1.26 (1.15-1.37) �.001
Dysfunctional family functioning, mean (SD) 1.60 (0.42) 1.68 (0.43) 1.18 (1.07-1.29) .001

Abbreviations: CI, confidence interval; GAD, generalized anxiety disorder; HR, hazard ratio from survival analyses with Cox regressions, stratified by sex and age.
aData are given as unweighted number of participants (weighted percentage) unless otherwise indicated; P� .05 indicates statistical significance.
b Includes comorbid cases.
cDoes not include cases with comorbid GAD.
dUnstandardized scores were used for mean and standard deviation, and standardized scores were used for associations.
eAssessed at the first follow-up assessment (T1; subsample only).

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 67 (NO. 1), JAN 2010 WWW.ARCHGENPSYCHIATRY.COM
51

©2010 American Medical Association. All rights reserved.

Downloaded From: http://archpsyc.jamanetwork.com/ on 07/21/2017



mary analyses following structural7,9,10 and comorbidity
findings,32,39-43 but we chose to exclude bipolar cases be-
cause of inconclusive results from structural analyses.5,58

Repeating the analyses by focusing on major depression
with and without exclusion of mania/hypomania cases did
not change the primary results (eTable 3).

Last, we explored whether the anxiety-specific pre-
dictors from Tables 3 and 4 appear consistently across
the specific anxiety disorders and GAD without comor-
bid depression. As shown in Figure2, despite some varia-
tions, similarly directed risk patterns emerged across the
specific anxiety disorders, except that panic disorder with-
out depression was not associated with increased rates
of parental GAD.

COMMENT

Strong comorbidity between anxiety and depressive dis-
orders raises questions about the need to reconceptual-
ize these disorders,13,14,58,82 with particularly intense fo-
cus on GAD. The present study contributes novel data
relevant to these questions by comparing GAD, other anxi-
ety disorders, and depressive disorders in terms of de-
velopmental features and risk factors.

Our results suggest some similarities and differences
among GAD, other anxiety disorders, and depressive dis-
orders.Althoughtheage-of-onsetdistribution forGADap-
pears more similar to depressive disorders than specific
and social phobias, panic disorder and agoraphobia also

resembledGADanddepression.Furthermore, temporalco-
morbidity for GAD showed at least as strong a tie to other
anxiety disorders as to depressive disorders. More persua-
sive evidence linking GAD to anxiety comes from our find-
ings of risk associations in familial, temperamental/
personality, andenvironmentalvariables.Our findingsdif-
ferentiatepatternsforanxietyanddepressivedisorders,with
GADshowingmoresimilarities toanxiety thandepression.

The diagnosis of GAD first appeared in the DSM-
III,83 when the traditional concept of anxiety neuroses was
abandoned in favor of descriptive, phenomenological ap-
proaches. Although originally a residual diagnostic class,
GAD gained status as a unique condition based on steadily
accumulating evidence.32,84-86 At the same time, how-
ever, debate has surrounded the categorization of GAD
as an anxiety disorder as opposed to a depressive disor-
der. Most prominently, this debate is fueled by data on
comorbidity and factor structure,7,9,10,13,14,38,58 yet other,
more substantial work also influences this discus-
sion.15-27,29,31,35-37,82 To date, however, few studies have ex-
amined similarities and differences in developmental fea-
tures and risk factors by directly comparing GAD with
other diagnostic groups. Most prior studies compared se-
lected features of GAD and major depression16,24,25 with-
out considering relationships to other anxiety disor-
ders. The present study fills this gap by comparing
developmental patterns and risk factors among GAD, anxi-
ety disorders, and depressive disorders, including ma-
jor depression and dysthymia.

Table 3. Putative Risk Factors for GAD, Anxiety, and/or Depressive Disorders as Separate Groupsa

Putative Risk Factor

GADb
Anxiety Disorder but

No Depressive Disorderc
Depressive Disorder but

No Anxiety Disorderc
Anxiety and Depressive

Disorderc

No
(n=2915)

Yes
(n=106)

No
(n=2592)

Yes
(n=429)

No
(n=2633)

Yes
(n=388)

No
(n=2787)

Yes
(n=234)

Parental disorders
GADb 277 (8.9) 30 (29.2) 238 (8.8) 69 (15.7) 267 (9.6) 40 (10.2) 266 (9.2) 41 (16.0)
Anxiety disorder but

no depressive disorderc
356 (10.1) 17 (15.0) 310 (10.0) 63 (11.9) 327 (10.1) 46 (11.4) 340 (10.0) 33 (13.1)

Depressive disorder but
no anxiety disorderc

391 (14.3) 23 (22.4) 363 (15.0) 51 (12.2) 335 (13.5) 79 (21.8) 374 (14.5) 40 (17.1)

Anxiety and depressive disorderc 226 (6.3) 10 (7.8) 192 (6.0) 44 (9.3) 200 (6.1) 36 (8.3) 209 (6.1) 27 (10.4)
Substance-use disorder but

no anxiety or depressive disorderc
93 (3.3) 2 (2.3) 82 (3.2) 13 (3.3) 84 (3.3) 11 (2.9) 84 (3.1) 11 (5.1)

Temperament/personality, mean (SD)
Behavioral inhibitiond 2.09 (0.33) 2.42 (0.50) 2.09 (0.34) 2.24 (0.36) 2.10 (0.35) 2.14 (0.33) 2.09 (0.34) 2.34 (0.36)
Novelty seekingd 16.56 (4.92) 16.33 (4.53) 16.52 (4.82) 16.70 (5.41) 16.49 (4.87) 16.87 (5.12) 16.52 (4.88) 16.79 (5.18)
Harm avoidanced 12.39 (5.92) 16.14 (6.13) 12.28 (5.89) 14.26 (6.25) 12.35 (5.97) 13.68 (5.89) 12.27 (5.87) 15.68 (6.28)
Reward dependenced 17.67 (4.40) 19.52 (4.01) 17.74 (4.31) 17.80 (4.96) 17.66 (4.39) 18.23 (4.43) 17.70 (4.39) 18.25 (4.56)
Resilienced,e 138.44 (11.92) 135.76 (14.39) 138.67 (12.15) 137.11 (11.09) 138.70 (11.73) 135.66 (13.67) 138.77 (11.87) 134.29 (12.43)

Environmental factors
Childhood separation events 460 (15.3) 32 (28.4) 409 (15.1) 83 (20.8) 425 (15.7) 67 (16.6) 427 (14.8) 65 (27.7)
Parental emotional warmth,

mean (SD)d,e
23.40 (4.02) 22.94 (5.37) 23.42 (4.02) 23.29 (4.17) 23.57 (4.00) 21.94 (4.21) 23.40 (4.01) 23.37 (4.48)

Parental rejection, mean (SD)d,e 9.64 (1.84) 9.99 (1.56) 9.61 (1.86) 9.80 (1.68) 9.56 (1.70) 10.33 (2.61) 9.59 (1.75) 10.17 (2.44)
Parental overprotection,

mean (SD)d,e
13.45 (2.98) 14.67 (3.00) 13.41 (2.94) 14.01 (3.15) 13.48 (2.96) 13.87 (3.21) 13.44 (2.95) 14.38 (3.25)

Dysfunctional family functioning,
mean (SD)d,e

1.63 (0.43) 1.83 (0.47) 1.62 (0.43) 1.67 (0.42) 1.63 (0.43) 1.66 (0.44) 1.62 (0.43) 1.69 (0.42)

Abbreviation: GAD, generalized anxiety disorder.
aData are given as the unweighted number of participants (weighted percentage) unless otherwise indicated.
b Includes comorbid cases.
cDoes not include cases with comorbid GAD.
dUnstandardized scores.
eAssessed at the first follow-up assessment (T1; subsample only).
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Comparing first anxiety disorders alone and then de-
pressive disorders alone, some common risk associations
as well as considerable differences were found. For both
groups, harm avoidance was an associated factor, and
shared familial liability, reflected by parental comorbid anxi-
ety and depression, was indicated. Parental GAD, behav-
ioral inhibition, childhood separation events, and over-
protective rearing, however, were specific to anxiety
disorders; a history of parental depression alone, low pa-
rental emotional warmth, and high degrees of parental re-
jection were specific to offspring depressive disorders. These
findings are largely consistent with evidence from prior
studies suggesting commonalities but also some specific-
ity in the etiopathogenesis of anxiety and depressive dis-
orders.2,3,87-95 Also consistent with prior research25,90 is our
finding that comorbid anxiety and depressive disorders re-
veal an overall broader risk profile. In this context, it should
be emphasized that anxiety disorders may themselves be
a risk factor for the development of depressive disor-
ders,2 possibly owing to impairments or other character-
istics associated with the respective condition.47,96 The in-
cidence and temporal priority patterns indicate a
considerable earlier onset of any anxiety disorder com-
pared with depression, particularly owing to the early on-
set of specific and social phobias. Despite indications for
the existence of bidirectional associations between anxi-
ety and depressive disorders, mostly owing to the later-
onset agoraphobia and panic disorder, this supports the
view that anxiety disorders are powerful risk factors for
secondary depression as the most frequent trajectory. This
is in agreement with findings from many other stud-
ies1,51,97-102 and has led some to suggest that, similar to so-
matic disorders, staging models may be of potential value

for specifying the complexity of developmental patterns
of mental disorders.103

Against expectations arising from comorbidity and fac-
tor-structure findings, our study provides little evi-
dence that GAD is more similar to depressive than anxi-
ety disorders. As in other studies,24,38,79,104 we do find that
GAD and depressive disorders exhibit similar age-of-
onset patterns and strong bidirectional associations. How-
ever, the predictive association of depression with GAD
was attenuated when adjusting for prior anxiety disor-
ders. Moreover, we found an onset pattern in agorapho-
bia and panic disorder that appeared similar to GAD; we
also found strong bidirectional associations between GAD
and anxiety disorders, associations that are at least as strong
as those to depression. As with other data,32,33,43,105 these
observations challenge the suggestion that GAD relates
more strongly to depression than to anxiety disorders.

Most important, risk profiles revealed that overlap-
ping factors were either not specific for GAD and de-
pressive disorders (harm avoidance) or were accounted
for by comorbidity (parental depressive disorder alone).
In contrast, other factors (parental GAD, behavioral in-
hibition, childhood separation events, and parental over-
protection) showed a more consistent pattern of over-
lap between GAD and anxiety disorders. Therefore, with
the possible exception of a familial liability for depres-
sive disorders, no evidence was found for common risk
factors for depressive disorders and GAD differing from
those of anxiety disorders; relatively consistent evi-
dence was found, however, for specific commonalities
in risk associations for anxiety disorders and GAD that
differ from those of depressive disorders. These find-
ings are generally in line with previous indications that,

Table 4. Associations Between Putative Risk Factors and GAD, Anxiety, and/or Depressive Disorders

Putative Risk Factor

GADa
Anxiety but

No Depressive Disorderb
Depressive but

No Anxiety Disorderb
Anxiety and Depressive

Disorderb

HRc (95% CI)
P

Value HRc (95% CI)
P

Value HRc (95% CI)
P

Value HRc (95% CI)
P

Value

Parental disorders
GADa 3.77 (2.27-6.26) �.001d 1.75 (1.31-2.34) �.001 1.05 (0.73-1.50) .80 1.54 (1.06-2.25) .03
Anxiety disorder but no depressive disorderb 1.76 (0.97-3.18) .06 1.13 (0.83-1.54) .45 1.25 (0.89-1.76) .20 1.31 (0.88-1.96) .19
Depressive disorder but no anxiety disorderb 1.77 (1.05-2.98) .03 0.79 (0.56-1.11) .18 1.71 (1.31-2.22) �.001 1.21 (0.83-1.77) .32
Anxiety and depressive disorderb 1.46 (0.70-3.01) .31 1.46 (1.02-2.09) .04 1.46 (0.99-2.14) .05 1.61 (1.04-2.49) .03
Substance-use disorder but no anxiety

or depressive disorderb
0.60 (0.17-2.16) .43 1.04 (0.54-2.00) .91 0.76 (0.39-1.48) .42 1.67 (0.85-3.26) .14

Temperament/personality
Behavioral inhibitione 1.97 (1.66-2.33) �.001d 1.39 (1.26-1.53) �.001 1.08 (0.98-1.20) .14 1.62 (1.45-1.81) �.001
Novelty seekinge 0.94 (0.76-1.15) .53 1.01 (0.88-1.16) .89 1.10 (0.96-1.25) .16 1.01 (0.86-1.20) .87
Harm avoidancee 1.69 (1.37-2.09) �.001d 1.29 (1.14-1.47) �.001 1.21 (1.06-1.37) .003 1.57 (1.35-1.83) �.001
Reward dependencee 1.43 (1.07-1.90) .02d 0.91 (0.78-1.06) .24 1.09 (0.95-1.25) .21 1.00 (0.83-1.21) .98
Resiliencee,f 0.84 (0.55-1.29) .43 0.90 (0.78-1.02) .11 0.79 (0.66-0.95) .01 0.72 (0.61-0.86) �.001

Environmental factors
Childhood separation events 2.44 (1.54-3.85) �.001d 1.35 (1.02-1.79) .04 1.07 (0.80-1.43) .65 2.05 (1.49-2.83) �.001
Parental emotional warmthe,f 0.91 (0.55-1.51) .72 0.92 (0.79-1.06) .24 0.69 (0.57-0.83) �.001 0.96 (0.77-1.19) .69
Parental rejectione,f 1.20 (0.94-1.53) .14 1.11 (0.99-1.25) .08 1.34 (1.18-1.51) �.001 1.33 (1.13-1.56) �.001
Parental overprotectione,f 1.48 (1.07-2.05) .02 1.16 (1.02-1.32) .02 1.12 (0.92-1.36) .25 1.34 (1.13-1.59) .001
Dysfunctional family functioninge,f 1.48 (1.05-2.07) .02 1.13 (0.98-1.30) .08 1.11 (0.91-1.35) .30 1.12 (0.92-1.37) .26

Abbreviations: CI, confidence interval; GAD, generalized anxiety disorder; HR, hazard ratio.
a Includes comorbid cases.
bDoes not include cases with comorbid GAD.
cHazard ratio calculated from survival analyses with Cox regressions, stratified by sex and age.
dSignificant at the .05 level after adjusting for comorbid anxiety and depressive disorders.
eStandardized scores were used for calculations.
fAssessed at the first follow-up assessment (T1; subsample only).
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although the genetic contributions to GAD and major de-
pression may be the same,17-19 other, environmentally me-
diated factors may differ.15-19,24-30

Only a few prior studies examined the question of dif-
ferential risk factors in GAD and major depres-
sion.16,24,25 One methodologically sound study25 com-
pared pure GAD and pure major depression in a large
representative birth cohort and found, consistent with
our study, a set of risk factors for GAD that is not shared
with major depression. Beyond this, our study adds evi-
dence that, in terms of risk constellations, GAD seems
to be more closely related to anxiety than depressive dis-
orders. Specifically, GAD was associated with each of the
factors for which anxiety specificity was indicated (pa-
rental GAD, behavioral inhibition, childhood separa-
tion events, and parental overprotection), factors previ-
ously shown to be related to various anxiety disorders.106,107

Overall, our data suggest that there is little evidence for
GAD being more closely related to depressive than anxi-
ety disorders. Of significance, this conclusion appears to
be robust even with variations in methods. Findings in our
risk analyses were largely retained when, in accordance
with the procedures of other studies, the minimum dura-
tion requirement for GAD was decreased to increase com-
parability to major depression (eTable 1),17,18,25 when the
depression group was restricted to major depression cases
with or without consideration of hypomania or mania
(eTable 3),24,25,38 and when posttraumatic stress disorder
and obsessive-compulsive disorder were additionally con-
sidered among the anxiety disorders (eTable 2), as sug-
gested by the DSM-IV.12 Additional support for our con-

clusion comes from the finding that childhood separation
anxiety disorder, consistent with earlier studies,108 was
found to be a strong predictor for both GAD and phobias/
panic but not for depressive disorders. Moreover, GAD was
still related with the anxiety-specific predictors when ad-
justing for comorbidity and when considering only GAD
without comorbid depression. Therefore, none of the analy-
ses revealed findings in favor of a different conclusion.

Of note, although anxiety-specific predictors were found
across various individual anxiety disorders, there was also
some indication for heterogeneity. Particularly for GAD,
reward dependence and adverse family functioning ap-
peared as specific predictors. Although the high levels of
reward dependence in our participants with GAD were un-
expected given previous findings from patient stud-
ies,109,110 overall, our findings favorably agree with prior re-
search on family dysfunction and distress111,112 as well as
indications for poor childhood attachment experiences and
vulnerable current state of mind with respect to attach-
ment in GAD.113 However, more work is needed to under-
stand the specific contribution of these factors in the de-
velopment of GAD. More generally, our findings suggest
increasing research on genetic, biological, and environ-
mental factors as well as their interplay in critical time pe-
riods114-116 to identify diagnosis-specific etiological path-
ways and mechanisms involved in the development of
complex psychopathological conditions.

Of course, our study is not without limitations. First,
with a maximum age of 34 years, our sample is relatively
young. Individuals with anxiety disorder alone and de-
pressive disorder alone may still develop comorbidity with
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the other group. Second, owing to the sample including
relatively few GAD cases without any comorbid lifetime
anxiety or depressive disorder, we were not able to per-
form analyses among cases with GAD alone. Third, con-
sistent with other studies,24,25,38 we did not apply the DSM-IV
diagnostic exclusion rules for GAD. However, this poses
a tough test of our research question because this proce-
dure avoids artificially lowering comorbidity with depres-
sive disorders. Of note, a body of research shows that ap-
plying exclusion criteria does not drastically decrease
prevalence rates for GAD,105 and even GAD without co-
morbid depression is characterized by functional impair-
ments and disabilities117; eliminating the exclusion crite-
rion for GAD has been suggested.118 Fourth, the relatively
low test-retest reliability of the GAD DSM-IV/M-CIDI di-
agnosis should be noted. Still, the test-retest reliability of
the GAD stem question was good,53 and supplementary
analyses considering GAD with shorter minimum dura-
tions revealed similar results. Fifth, we did not use a strictly
prospective analysis approach for all risk factors119 be-
cause this would have drastically limited the study power
and, thus, the generalizability of the results. The selec-
tion of predictor variables was based on empirical evi-
dence suggesting the temporal precedence of these fac-
tors in the development of mental disorders. For example,
although one could consider the assessment as being con-
founded, we included temperamental/personality mea-
sures as predictors because personality and temperament
are conceptualized as traits, largely genetically deter-
mined, measurable early in life, and relatively stable over
time.120-124 Finally, we examined a restricted number of pre-
dictor variables and cannot exclude the possibility that more
overlapping risk profiles would emerge under consider-
ation of more or other factors. The choice of variables must
be carefully considered when validating diagnoses for pur-
poses of accurate classification.125

To conclude, based on our findings and consider-
ations, anxiety and depressive disorders appear to be re-
markably different with regard to risk constellations and
temporal longitudinal patterns. Generalized anxiety dis-
order appears to clearly differ from depression, and our
study results provide novel evidence that GAD is in fact
closer to anxiety disorders than to depressive disorders.
Although more work is needed on the unique etiologi-
cal pathways for GAD, it seems premature, at the least,
to classify GAD with the depressive disorders.
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