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Context: The close association between generalized anxi-
ety disorder (GAD) and major depressive disorder (MDD)
prompts questions about how to characterize this asso-
ciation in future diagnostic systems. Most information
about GAD-MDD comorbidity comes from patient
samples and retrospective surveys.

Objective: To revisit the sequential and cumulative co-
morbidity between GAD and MDD using data from a pro-
spective longitudinal cohort.

Design: Prospective longitudinal cohort study.

Setting: New Zealand.

Participants: The representative 1972-1973 Dunedin
birth cohort of 1037 members was followed up to age 32
years with 96% retention.

Main Outcome Measures: Research diagnoses of anxi-
ety and depression were made at ages 11, 13, 15, 18, 21,
26, and 32 years. Mental health services were reported
on a life history calendar.

Results: Sequentially, anxiety began before or concur-
rently in 37% of depression cases, but depression began
before or concurrently in 32% of anxiety cases. Cumu-
latively, 72% of lifetime anxiety cases had a history of de-

pression, but 48% of lifetime depression cases had anxi-
ety. During adulthood, 12% of the cohort had comorbid
GAD�MDD, of whom 66% had recurrent MDD, 47%
had recurrent GAD, 64% reported using mental health
services, 47% took psychiatric medication, 8% were hos-
pitalized, and 11% attempted suicide. In this comorbid
group, depression onset occurred first in one third of the
participants, anxiety onset occurred first in one third, and
depression and anxiety onset began concurrently in one
third.

Conclusions: Challenging the prevailing notion that gen-
eralized anxiety usually precedes depression and even-
tually develops into depression, these findings show that
the reverse pattern occurs almost as often. The GAD-
MDD relation is strong, suggesting that the disorders could
be classified in 1 category of distress disorders. Their de-
velopmental relation seems more symmetrical than here-
tofore presumed, suggesting that MDD is not necessar-
ily primary over GAD in diagnostic hierarchy. This
prospective study suggests that the lifetime prevalence
of GAD and MDD may be underestimated by retrospec-
tive surveys and that comorbid GAD�MDD consti-
tutes a greater mental health burden than previously
thought.
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T HIS ARTICLE WAS PREPARED

in response to a call for re-
search to inform how gen-
eralized anxiety disorder
(GAD) should be charac-

terized in relation to major depressive dis-
order (MDD) in forthcoming diagnostic
systems.1 Because the 2 disorders are
closely related, key nosologic questions
concern whether they ought to be classi-
fied together and whether GAD ought to
be considered a subsyndrome of MDD vs
an independent disorder. Substantial lit-
erature suggests that GAD ought not be
viewed as independent from MDD, point-
ing to evidence that generalized anxiety

generally precedes MDD in sequential or-
der and that most individuals with GAD
eventually develop MDD. The present ar-
ticle revisits the sequential and cumula-
tive comorbidity between GAD and MDD
using data from a prospective longitudi-
nal cohort.

Cross-sectional comorbidity for MDD
and GAD is substantial; in the National Co-
morbidity Survey (NCS),2 the odds ratio
(OR) was 8.2. However, longitudinal co-
morbidity information can be more infor-
mative. One longitudinal question con-
cerns “sequential comorbidity,” in which
1 disorder reliably precedes the other.3 Se-
quential comorbidity is important be-
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cause it could suggest that treating the first disorder is a
window of opportunity for preventing the second. The
sequential overlap between GAD and MDD is widely be-
lieved to involve primary onset of anxiety, followed by
MDD. This conclusion is supported by retrospective com-
munity surveys2,4-7 and studies of clinical samples.8-10

Moreover, childhood anxiety predicts later MDD, ac-
cording to longitudinal studies4,10-13 and multigenera-
tion family studies.14 However, not all of these studies
isolated GAD for focused study; most examined anxiety
broadly defined. Another potential difficulty is that vir-
tually all studies of sequential comorbidity focused on
MDD as the outcome and investigated history of anxi-
ety, whereas balanced investigations that also ask indi-
viduals with GAD about their MDD history are lacking.
A need for balanced investigations is suggested by re-
ports that MDD antedated GAD in almost one third of
comorbid cases.5,15

Another longitudinal question concerns “cumulative
comorbidity,” in which both disorders occur during a life-
time but not necessarily simultaneously. Cumulative co-
morbidity is important because cross-sections of rela-
tively brief periods can underestimate the true extent to
which individuals experience 2 disorders. Moreover, if
the prevalence of the 2 disorders changes differently across
age, then what seems comorbid (or not) in a study of one
age group will differ from studies of groups a few years
younger or older. As a result, studies of different-aged
samples often disagree about comorbidity. The cumula-
tive lifetime overlap between MDD and GAD is thought
to be substantial, as documented by several retrospec-
tive epidemiologic surveys reporting ORs of 6 to 11.2,4,16

It has been suggested that GAD may be an early emerg-
ing prodrome indicating progression toward eventual
MDD.13,17 Consistent with this suggestion, approxi-
mately two thirds of lifetime GAD cases retrospectively
report MDD,18 implying that most individuals with GAD
eventually develop MDD and that GAD may not be a sepa-
rate disorder. In contrast, only one fifth of lifetime MDD
cases retrospectively report GAD,18 indicating that most
individuals with MDD will not have had GAD, and thus,
unlike GAD, MDD is a primary disorder in its own right.

Despite the large body of literature on GAD-MDD co-
morbidity, decisive inferences about cumulative and se-
quential comorbidity have not been possible because of
key methodological difficulties. First, many studies have
limited their focus to adult GAD and MDD, lacking in-
formation about participants’ juvenile depression and
anxiety, which could alter conclusions about sequential
and cumulative comorbidity. Second, clinically ascer-
tained samples provide biased information in comorbid-
ity research because people with co-occurring disorders
are unusually likely to attend clinics.19-21 Third, epide-
miologic surveys better represent disorders in the popu-
lation, but generally they must rely on participants’ ret-
rospective recall. Retrospective ascertainment is
problematic for studying sequential comorbidity be-
cause many respondents report timing of onset inaccu-
rately,2 particularly if onset occurred distantly in their
teens or 20s, as is typical of GAD and MDD. Retrospec-
tive ascertainment is problematic for studying cumula-
tive lifetime comorbidity because respondents generally

underreport past disorders.22 Although investigators per-
forming retrospective surveys have gone to heroic lengths
to promote accurate respondent recall, they acknowl-
edge that prospective studies of representative cohorts
are also needed.15,16,23

We are aware of 7 longitudinal studies6,24-29 that used
the prospective method to address anxiety-depression
overlap. These studies have been highly informative; for
example, they concur that comorbid cases are more se-
vere and persistent than pure cases. However, as a group
they did not report estimates of cumulative lifetime GAD-
MDD comorbidity (because GAD was not diagnosed, be-
cause only 2 or 3 assessments were conducted, because
the sample was followed up only during adolescence, or
for other reasons). Regarding sequential comorbidity, the
studies support no consensus, indicating that the pre-
dominant transition was from anxiety to MDD,24,28 that
transitions involved MDD to anxiety about half as often
as anxiety to MDD,25 or that MDD strongly predicted
GAD.27 Thus, questions remain about prospectively mea-
sured cumulative and sequential comorbidity.

More prospective longitudinal research on onset,
course, and comorbidity has been called for to fill the void
of developmental information in the DSM-IV.30 This ar-
ticle responds to the call, using data from a birth cohort.
We present balanced analyses of cumulative and sequen-
tial comorbidity separately and simultaneously for GAD
and MDD. We also examine recurrent course, service use,
and suicide attempt to ascertain whether GAD�MDD
comorbidity is associated with clinically consequential
cases that pose a significant health burden.

METHODS

SAMPLE

Participants are members of the Dunedin Multidisciplinary
Health and Development Study.31 Of infants born in Dunedin
between April 1, 1972, and March 31, 1973, 1037 (91% of eli-
gible births; 52% male) participated in the first follow-up at age
3 years, constituting the base sample for the longitudinal study.
Participants represent the full range of socioeconomic status
in the general population of New Zealand’s South Island and
are primarily white. Assessments were performed at ages 3, 5,
7, 9, 11, 13, 15, 18, 21, and 26 years and most recently at age
32 years when we assessed 972 (96%) of the 1015 study mem-
bers still alive in 2004-2005. Participants attend the research
unit for a full day of individual data collection. The Otago Eth-
ics Committee approved each phase of the study. Study mem-
bers gave informed consent before participating.

MEASURES

Past-year MDD at ages 11, 13, 15, 18, 21, 26, and 32 years was
diagnosed as follows. At ages 11, 13, and 15 years, diagnoses
followed DSM-III criteria32 based on structured interviews with
study members using the Diagnostic Interview Schedule for Chil-
dren–Child Version.33 At older ages, interviews used the Diag-
nostic Interview Schedule.34,35 At ages 18 and 21 years, diag-
noses followed the then-current DSM-III-R,36 and at ages 26 and
32 years, diagnoses followed the then-current DSM-IV.37 Cri-
teria did not change from the DSM-III-R to DSM-IV; we re-
quired impairment at all ages. To allow the study of comor-
bidity, MDD was diagnosed regardless of the presence of other
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disorders. Variable construction details, reliability and valid-
ity, and evidence of impairment for diagnoses are reported else-
where.38-43 For example, attesting to validity, study members
who were depressed at age 32 years self-reported mean±SD im-
pairment ratings of 3.57±0.99 on a scale from 1 (some) to 5
(severe) reflecting how much MDD symptoms interfered with
their lives. Of participants with MDD at age 32 years, 62% said
that they received mental health services in the past year (from
a general physician [53%], psychiatrist [13%], psychologist
[33%], or emergency department [13%]), and 31% said that
they took medication for their disorder. The past-year MDD
prevalence (mean of ages 15, 18, 21, 26, and 32 years) of 14%
in the Dunedin cohort is comparable with the past-year preva-
lence of 12% for 15- to 34-year-olds in the NCS.44

Past-year GAD at ages 18, 21, 26, and 32 years was diagnosed
as described in the previous paragraph for MDD. To allow study
of comorbidity, GAD was diagnosed regardless of other disor-
ders. The DSM-IV required fewer symptoms than the DSM-III-R
but added “difficulty controlling anxiety”; we required impair-
ment at all ages. Attesting to validity, study members who had
GAD at age 32 years self-reported mean±SD impairment ratings
of 3.81±0.90 on a scale from 1 (some) to 5 (severe) reflecting
how much GAD symptoms interfered with their lives. Of par-
ticipants with GAD at age 32 years, 55% said that they received
mental health services in the past year (from a general physician
[51%], psychiatrist [8%], psychologist [24%], or emergency de-
partment [8%]), and 37% said that they took medication for their
disorder. The past-year GAD prevalence (mean of ages 18, 21,
26, and 32 years) of 4% in the Dunedin cohort is similar to the
past-year prevalence of 3% in the NCS-R.16

Past-year anxiety disorders at ages 11, 13, and 15 years
were included because although GAD was not diagnosed
before adulthood in this cohort (because the DSM-III did not
include childhood GAD), it is known that juvenile anxiety dis-
orders often characterize individuals later diagnosed as having
GAD. Thus, ignoring pre-GAD anxiety disorder would misin-
form about onset and recurrence. Anxiety diagnoses were
made as described previously herein for juvenile MDD. Over-
anxious disorder is considered the counterpart of GAD, but
overanxious disorder, separation anxiety disorder, and phobias
predicted adult GAD outcome similarly well (overanxious dis-
order: OR, 2.3; 95% confidence interval [CI], 1.4-3.7; separa-
tion anxiety: OR, 3.5; 95% CI, 2.0-6.1; phobias: OR, 2.7; 95%
CI, 1.6-4.5). Thus, lacking empirical justification for excluding
any juvenile anxiety disorders, we collapsed them together for
this article.

Indicators of mental health service use were assessed using
a life history calendar. This visual method (columns=time units
and rows=events) has been shown to enhance recall reliabil-
ity.45,46 As part of the assessment of life events, participants re-
ported the years between ages 20 and 32 years in which they
received mental health services (eg, from a general physician,
psychiatrist, psychologist, or emergency department), took psy-
chiatric medication, were hospitalized as an inpatient, or at-
tempted suicide. One-month test-retest reliability of the result-
ing measures showed greater than 90% agreement.

STATISTICAL ANALYSES

Associations between GAD and MDD were assessed using
ORs and 95% CIs. Sex differences in associations were tested.
Differences between diagnostic groups were assessed in a re-
gression framework; ORs and 95% CIs are reported (Table).
The sexes were combined to augment statistical power for
group comparisons, but sex was controlled as a covariate. Co-
hort members with missing diagnostic data from 2 or more of
the 5 periods (ages 18, 21, 26, and 32 years and juvenile) were
excluded from the analyses; 945 individuals were studied,
8.6% with 1 missing data point and 91.4% with no missing
data points.

RESULTS

In this section, the term lifetime refers to the study pe-
riod from ages 11 to 32 years. The broad term anxiety
diagnoses is used when juvenile anxiety disorders are com-
bined with adult GAD for cumulative analyses. The nar-
rower term GAD is reserved for adult diagnoses of GAD
at ages 18 to 32 years.

Before addressing questions of cumulative and se-
quential comorbidity, we describe prevalence and co-
morbidity at each assessment age, by sex. For MDD, preva-
lence in women was approximately double that in men
from ages 15 to 32 years (Figure 1). In the juvenile pe-
riod MDD was relatively rare, but both sexes showed a
marked increase in prevalence at their transition to adult-
hood and fairly constant prevalence thereafter to age 32
years. At each successive age fewer cases of MDD were

Table. Health Burden Indicated by Recurrent Course of Disorder and Mental Health Service Use: Comorbid vs Noncomorbid Cases of
Adult MDD and GAD, Defined Cumulatively From Ages 18 to 32 Years

Diagnostic Groups, Ages 18-32 y OR (95% CI)

Controls
(n = 213)

Comorbid
MDD � GAD

(n = 117)

MDD
Only

(n = 212)
GAD Only
(n = 18)

Comorbid
MDD � GAD vs

MDD Only

Comorbid
MDD � GAD vs

GAD Only

Birth cohort, % (N = 945) 23 12 22 2
Female sex, %* 41 66 62 33 1.17 (0.73-1.87) 3.85 (1.34-11.02)†
Recurrent MDD (�2 episodes), % NA 66 33 NA 3.91 (2.42-6.30)†
Recurrent GAD (�2 episodes), % NA 47 NA 11 7.79 (1.67-36.2)†
Received mental health services, ages 20-32 y, % 9 64 42 56 2.44 (1.52-3.91)† 1.10 (0.38-3.14)
Took psychiatric medication, ages 20-32 y, % 5 47 22 33 3.08 (1.88-5.05)† 1.39 (0.47-4.14)
Psychiatric hospitalization, ages 20-32 y, % 0 8 6 6 1.35 (0.56-3.27) 2.11 (0.24-18.6)
Reporting suicide attempt, ages 20-32 y, % 0 11 4 6 2.73 (1.11-6.72)† 2.72 (0.32-23.2)

Abbreviations: CI, confidence interval; GAD, generalized anxiety disorder; MDD, major depressive disorder; NA, not applicable; OR, odds ratio.
*Sex is controlled in group comparisons.
†Statistically significant.
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new onset. Thus, by age 32 years recurrent cases made
up approximately two thirds of the cases in women and
half of the cases in men.

For anxiety diagnoses, prevalence in women was some-
what higher than that in men at all ages (Figure 2). In
contrast to MDD, anxiety disorders were already preva-
lent in the juvenile period, and thus, no marked in-
crease in prevalence emerged at the transition to adult-
hood (however, note that all juvenile anxiety disorders
were counted in juvenile years, whereas only GAD was
counted in adult years). As with MDD, fewer cases of GAD
were new onset at each successive age. Thus, by age 32
years, recurrent cases made up approximately half of the
cases in women and men.

In Figure 3 and Figure 4, the bars labeled “cross-
sectional age” show cross-sectional comorbidity, pre-
senting the same prevalence bars for adult ages as in
Figures 1 and 2 while superimposing on each preva-
lence bar (in black) the portion of diagnosed cases with
a comorbid diagnosis that same year. These bars depict
cross-sectional comorbidity for women and men sepa-
rately. Collapsing across the sexes, at age 18 years, 9%
of individuals with MDD had concurrent GAD, and 88%
of individuals with GAD had concurrent MDD (OR, 38.6;
95% CI, 8.7-170.8). At age 21 years, 8% of individuals
with MDD had GAD, and 67% with GAD had MDD (OR,
10.6; 95% CI, 3.9-28.7). At age 26 years, 21% of indi-
viduals with MDD had GAD, and 65% with GAD had
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Figure 1. Prevalence of major depressive disorder (MDD) by age in the cohort of women (A) and men (B), with new-onset cases shown above the line.
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Figure 2. Prevalence of juvenile anxiety diagnoses and adult generalized anxiety disorder (GAD) by age in the cohort of women (A) and men (B), with new-onset
cases shown above the line.
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MDD (OR, 11.2; 95% CI, 6.1-20.5). At age 32 years, 30%
of individuals with MDD had GAD, and 63% with GAD
had MDD (OR, 11.8; 95% CI, 7.1-19.9).

CUMULATIVE LIFETIME PREVALENCE AND
COMORBIDITY TO AGE 32 YEARS

At each successive assessment, increasingly more adults
with MDD had a history of anxiety (Figure 3). By age
32 years, two thirds of women and half of men with
MDD diagnosed that year had previous or concurrent
anxiety. Similarly, at each successive assessment,
increasingly more adults with GAD had a history of
MDD (Figure 4). By age 32 years, three quarters of
women and half of men with GAD diagnosed that year
had previous MDD.

A count of individuals ever meeting diagnostic crite-
ria at any study assessment up to age 32 years revealed
that 417 individuals (44% of the cohort) experienced at
least 1 episode of MDD as a juvenile or adult and that
275 individuals (29%) experienced a juvenile anxiety dis-
order or adult GAD. (If juvenile anxiety was not counted,
the cumulative prevalence of adult GAD from age 18 to
32 years was 15%.)

The 2 disorders had strong cumulative lifetime comor-
bidity from age 11 to 32 years (OR, 5.3; 95% CI, 3.9-7.2).
Of lifetime MDD cases, 48% had lifetime anxiety disorder.
Of lifetime anxiety cases, 72% had lifetime MDD. This pat-
tern was similar in women (OR, 4.7; 95% CI, 3.0-7.3) and
men(OR,5.5;95%CI,3.5-8.7)(Figures3and4,“Lifetime”).

Recurrent course was defined as the presence of a dis-
order in multiple different assessment periods of the study
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Figure 3. Adult major depressive disorder (MDD) by age in the cohort of women (A) and men (B), with and without comorbid juvenile anxiety diagnoses or
generalized anxiety disorder (GAD).
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(ages 18, 21, 26, and 32 years or juvenile); 6.2% of co-
hort members evidenced recurrent GAD, and 19% evi-
denced recurrent MDD, so defined. Increasing recur-
rence of MDD was associated with greater cumulative
anxiety comorbidity (�2

2=29.1; P�.001) (Figure 5A).
This pattern was similar in women (�2

2=20.7; P�.001)
and men (�2

2=8.4; P�.01). Of cohort members who had
MDD at 3 or more assessment ages, 73% had an anxiety
diagnosis. Similarly, increasing recurrence of anxiety di-
agnosis was associated with greater cumulative MDD co-
morbidity (�2

2=22.7; P�.001) (Figure 5B). This pattern
was similar in women (�2

2=13.0; P�.01) and men (�2
2=9.6;

P�.01). Of cohort members who had anxiety diagnoses
at 3 or more ages, 100% experienced MDD.

SEQUENTIAL COMORBIDITY

Among cohort members ever diagnosed as having MDD
from ages 11 to 32 years, anxiety began before or con-
currently in 37% (Figure 6A). However, for the other

62% of MDD cohort members, anxiety began after MDD
or did not occur by the end of the study period at age 32
years. This pattern was similar in women (28% had an
anxiety diagnosis before MDD, 9% in the same year, 11%
after, and 52% never) and men (25% before, 12% in the
same year, 9% after, and 54% never).

Among cohort members ever diagnosed as having ju-
venile anxiety or GAD from ages 11 to 32 years, MDD
began before or concurrently in 32% (Figure 6B). For the
other 69% of cohort members with anxiety, MDD began
after anxiety or did not occur by the end of the study pe-
riod at age 32 years. This pattern was similar in women
(18% had MDD before anxiety diagnosis, 15% in the same
year, 46% after, and 21% never) and men (12% before,
17% in the same year, 34% after, and 37% never).

BecausecumulativecomorbiditybetweenGADandMDD
was most marked in cohort members who experienced re-
current disorder (Figure 5), we repeated the analyses of se-
quential order, limiting thecases to thosehavingdiagnoses
at 2 or more assessments (Figure7). Among cohort mem-
bers with recurrent MDD, anxiety began before or concur-
rently in42%.Amongcohortmemberswithrecurrentanxi-
ety, MDD began before or concurrently in 22%.

In the subset of 117 study members with adult
GAD�MDD comorbidity, juvenile anxiety or GAD was
diagnosed first in 42%, but MDD was diagnosed first in
32% (the remaining 26% were first diagnosed as having
GAD and MDD concurrently) (Figure 8A). This ar-
ticle reports GAD diagnosed with at least a 6-month du-
ration, following the current DSM-IV. However, some re-
searchers argue for returning to the 1-month duration
criterion for GAD in DSM-III.16 Moreover, the DSM-IV’s
6-month duration criterion for GAD is stricter than its
2-week criterion for MDD, a difference that can under-
mine comparisons between the 2 disorders. Analyzing
1-month GAD also reveals balance in onset order be-
tween the disorders (Figure 8B).

PREVALENCE AND HEALTH BURDEN OF
ADULTHOOD MDD�GAD COMORBIDITY

An adult MDD�GAD group was defined as all cohort
members diagnosed as having both disorders during the
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Figure 6. Sequential order of onset of major depressive disorder (MDD)
(n=417) (A) and juvenile anxiety diagnosis or generalized anxiety disorder
(n=275) (B) in cohort members at ages 11 to 32 years.
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adult study period (ages 18, 21, 26, and 32 years). This
group comprised 12% of the cohort (n=117; 66% fe-
male) and was compared with 2 noncomorbid groups
(Table). The MDD-only group comprised cohort mem-
bers diagnosed as having MDD in adulthood but never
GAD and never juvenile anxiety (n=212). The GAD-
only group comprised cohort members diagnosed as hav-
ing GAD in adulthood but never MDD as a juvenile or
an adult (n=18). The Table also shows no-diagnosis con-
trols, who never had any diagnosis of Axis I mental or
substance abuse disorder (n = 213). The comorbid
MDD�GAD group’s rates of recurrent course and men-
tal health service use indicators were elevated com-
pared with lower rates for the MDD-only and GAD-only
groups (although for the GAD-only group the differ-
ences were not statistically significant, in part owing to
small sample size).

COMMENT

Debate about whether GAD ought to be classified as in-
dependent of MDD in diagnostic systems has been
prompted by a prevailing notion that the generalized anxi-
ety syndrome generally precedes and eventually devel-
ops into MDD. This prospective longitudinal cohort study
questions that prevailing notion by showing that sequen-
tial and cumulative comorbidity between GAD and MDD
may be more balanced than previously thought, at least
in the first 3 decades of life. Four findings are notable.

First, the sequential comorbidity findings were only
somewhat and not completely consistent with the pre-
vailing notion that anxiety disorder usually precedes de-
pression. Up to 37% of depression cases were preceded
by anxiety disorder, but at least 63% were not. In addi-
tion, the balanced look revealed that up to 32% of anxi-
ety disorder cases were preceded by depression (or
emerged concurrent with it). This balance in sequential
comorbidity applied whether GAD was diagnosed using
the 6-month or the 1-month duration criterion (Figure 8).
This and other prospective studies25,27 must question the
notion that most individuals with juvenile anxiety dis-
order or GAD eventually develop MDD in a predictable
and unidirectional life course progression. As a caveat,
we did not rule out that some MDD cases might be pre-
ceded by an adult anxiety disorder (eg, panic) that first
emerged in adulthood in study members having no GAD
and no previous childhood anxiety. However, the main
debate about sequence has focused on early-onset gen-
eralized syndromes of anxiety, such as we studied herein.

Second, we found strong cumulative overlap regard-
less of target disorder: 72% of lifetime GAD cases also had
MDD, and 48% of lifetime MDD cases also had GAD or ju-
venile anxiety. Retrospective studies concur closely with
the first finding18,20 but not the second, as they report that
fewer than 20% of lifetime MDD cases ever have GAD.2,18

There is some evidence to suggest that a memory bias to-
ward recalling negative information from the past charac-
terizes depression but not anxiety17; if this is true, retro-
spectiveunderreportingcould reduce theprevalenceofGAD
more than that of MDD. However, this study had the ad-
vantage of juvenile diagnoses made prospectively. Note that

we included all juvenile anxiety disorders because they
showed equivalent continuity to adult GAD. However, some
researchers would prefer it if we included only overanx-
ious disorder; if we did so, 39% of MDD cases ever had GAD
or overanxious disorder, a rate still much higher than the
20% from retrospective surveys.

Third, recurrence was virtually synonymous with co-
morbidity in this cohort. Almost all of the study mem-
bers diagnosed as having either anxiety or depression at
3 or more of the study assessments experienced the other
disorder. The balanced relation between GAD and MDD
revealed herein applied somewhat less to recurrent cases;
depression preceded up to 22% of recurrent anxiety cases,
whereas anxiety preceded up to 42% of recurrent de-
pression cases. If recurrent cases make up a greater pro-
portion of clinic-based samples, this could explain why
clinic-based studies have emphasized that anxiety pre-
cedes MDD. However, if recurrence is considered a sign
of severity and clinical significance, our finding sug-
gests that MDD precedes GAD in a notable portion of cases
of a clinically consequential nature.47

Fourth, the cumulative prevalence of adult comor-
bid MDD�GAD was 12% of the cohort. This preva-
lence seemed high, particularly because the cohort was
followed up only to age 32 years (and juvenile disorders
were not counted in the 12%). However, this comorbid-
ity seemed to be associated with a nontrivial health bur-
den, as indicated by recurrent course, mental health ser-
vice use, and suicide attempt. This new finding of 12%
MDD�GAD prevalence illustrates how prospective lon-
gitudinal studies can complement retrospective sur-
veys: prospective studies provide unique information, spe-
cifically about cumulative prevalence. A count of
individuals ever meeting diagnostic criteria at any study
assessment revealed that 44% of the present cohort ex-
perienced at least 1 episode of MDD by age 32 years. By
comparison, cumulative lifetime prevalence of MDD was
25% in the NCS-Replication for the 18- to 29-year-old
group.48 The discrepancy for GAD was also wide; 15%
experienced adult GAD in the Dunedin cohort. In con-
trast, the prevalence of lifetime GAD was 6% in the NCS49

and the NCS-R.16

Anxiety
Diagnosed

Before MDD
42%

Concurrent
Diagnosis

26%

MDD
Diagnosed

Before Anxiety
32%

MDD
Diagnosed

Before Anxiety
34%

Anxiety
Diagnosed

Before MDD
37%

Concurrent
Diagnosis

29%

A B

Figure 8. Generalized anxiety disorder (GAD) with a 6-month duration
(n=117) (A) vs a 1-month duration (n=189) (B) showing sequential order of
onset among cases with comorbid major depressive disorder (MDD) and
GAD in adults aged 18 to 32 years.
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We are obliged to offer an explanation for this dis-
crepancy between prospective and retrospective cumu-
lative prevalence estimates. Several factors may contrib-
ute to the Dunedin study’s high prevalence. We diagnose
GAD and MDD regardless of the presence of other dis-
orders, eschewing the exclusionary criteria used in most
studies. Also, the cohort’s 96% participation rate lets us
count individuals with disorders who are overlooked by
most studies. Moreover, after more than 30 years of par-
ticipation with no confidentiality violation, longitudi-
nal study members are more forthcoming about psychi-
atric symptoms than participants in single-wave surveys.
Finally, the Dunedin cohort diagnoses are based on con-
current symptom reports; lifetime cases are not under-
counted owing to failure to recall criterion symptoms from
years past, as occurs in retrospective surveys. The pos-
sibility that the Dunedin data are in error can probably
be ruled out for 2 reasons. First, virtually identical high
cumulative prevalence rates have been reported by oth-
ers who followed up adolescent cohorts to adulthood
while conducting repeated diagnostic assessments (using
different interview instruments) in North Carolina, New
York, and Oregon.29,50,51 Second, although prospective and
retrospective studies disagree markedly about cumula-
tive prevalence, they agree strongly about past-year preva-
lence. For example, past-year MDD prevalence was 14%
across ages 15 to 32 years in the Dunedin cohort, simi-
lar to the 12% past-year prevalence for the age group 15
to 34 years in the NCS.44 Past-year 6-month GAD preva-
lence averaged across assessments was 4% in the Dune-
din cohort, similar to 3% in the NCS18 and 3% in the
NCS-R.16 Thus, when data collection does not involve
long-term retrospective recall, the NCS and Dunedin study
interview procedures ascertain cases equally well in past-
year assessments. Dunedin study lifetime rates reflect a
cumulative count of cases, each of which was ascer-
tained in a past-year assessment. If the Dunedin study
data are not in error, the alternate explanation is that
retrospective surveys underestimate lifetime disorder, a
suspicion voiced previously.15,22,52 In retrospective sur-
veys the prevalence of lifetime disorder seems low rela-
tive to the prevalence of past-year disorder,15 suggesting
implausibly that most people who ever in their lives had
an episode of disorder also happened to have an episode
during the year they were interviewed for the survey.
This implausible ratio from retrospective surveys could
be explained if currently healthy respondents underre-
port past disorder in their lifetimes.22 Regarding the re-
search questions of this article, retrospective surveys
may have markedly underestimated the proportion of
adults in the population who experience both GAD and
MDD during their lifetimes, and thus also underesti-
mated the health burden.

This study’s findings should be considered in light of
several design limitations. First, the data are from 1 coun-
try. However, the findings generally mirror those from
longitudinal research in Switzerland, Germany, Canada,
the United States, and Sweden. Second, we reported di-
agnostic groups to answer the call for DSM-relevant in-
formation about diagnosable GAD and MDD. Future stud-
ies should model latent correlational structures at the
symptom level to determine whether these conclusions

transcend ascertainment method53,54 and apply to other
anxiety syndromes.55,56 Third, the gaps between Dune-
din assessment windows may have led us to undercount
cases. We suspect that case undercounting is trivial; only
8 cohort members who reported on the life history cal-
endar that they received mental health services for anxi-
ety or depression between assessments had not been di-
agnosed by the study. The gaps probably led us to
undercount episodes and consequently to underiden-
tify recurrence, but there is no reason to expect that missed
episodes between assessments would be less comorbid
or would differ in order of onset. Fourth, our diagnoses
covered a 1-year reporting period, and for a few cases
whose first onset of MDD and GAD co-occurred in the
same year, we did not establish onset sequence. Prospec-
tive longitudinal studies that can resolve onset timing
month-to-month during the life course would allow
better temporal resolution, but none exist. Fifth and
most important among the limitations, the present
study data are right-hand censored at age 32 years. How
many new cases should be expected after age 32 years?
Retrospective surveys suggest that new GAD and MDD
cases emerge after age 30 years,16,48 but midlife inci-
dence may be overestimated because retrospective sur-
vey respondents often recall their onset age as older
than it was (forward telescoping) and underreport
early-life episodes. One analysis57 showed that if pro-
spective information is available, onset before age 18
years will be revealed for 75% of adult psychiatric pa-
tients, suggesting that prospective studies will add
fewer new cases across adulthood than retrospective
surveys anticipate. With the cumulative prevalence in
the Dunedin study already near 40% by age 32 years, it
is difficult to envisage an influx of new cases. However,
future follow-up can reveal how much the comorbidity
picture might change with age.

Similar to previous studies, we found that the GAD-
MDD relation is strong. Lifetime cumulative comorbidity
ORs were similar across studies: 6.0 in the NCS,2 6.4 in the
NCS-R,16 and 5.3 in the Dunedin cohort (ages 11-32 years).
Together theseassociations supportproposals togroupGAD
and MDD together in nosologic systems, perhaps in a “dis-
tress” category.58 However, this study challenged the pre-
vailing notion of a predominant pattern in which general-
ized anxiety usually develops into depression by showing
that depression develops into generalized anxiety almost
as often. These findings seem consistent with the idea that
GAD can be viewed as a consequential disorder in and of
itself.59 In addition, GAD-MDD comorbidity may affectmore
of the adult population and constitute a greater health bur-
den than previously thought.

Submitted for Publication: February 16, 2006; final re-
vision received October 16, 2007; accepted October 18,
2006.
Author Affiliations: Institute of Psychiatry, King’s Col-
lege London, London, England (Drs Moffitt, Caspi, and
Goldberg); Departments of Psychology and Neurosci-
ence, and Psychiatry and Behavioral Sciences, and Insti-
tute for Genome Sciences and Policy, Duke University,
Durham, NC (Drs Moffitt and Caspi); Department of Psy-
chology, University of Wisconsin, Madison (Ms Harring-

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 64, JUNE 2007 WWW.ARCHGENPSYCHIATRY.COM
658

©2007 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/19/2020



ton); Department of Psychology, Yale University, New
Haven, Conn (Dr Kim-Cohen); Department of
Psychology, Goldsmith’s College, London (Dr Gregory);
and Dunedin Multidisciplinary Health and Development
Research Unit, University of Otago, Dunedin, New
Zealand (Dr Poulton).
Correspondence: Terrie E. Moffitt, PhD, P080 Institute
of Psychiatry, De Crespigny Park, London SE5 8AF, UK
(t.moffitt@iop.kcl.ac.uk).
Author Contributions: All authors had full access to the
data. Dr Moffitt takes responsibility for the integrity and
accuracy of the data reported herein.
Financial Disclosure: None reported.
Funding/Support: This research was supported by the
New Zealand Health Research Council, grants MH45070
and MH49414 from the US National Institute of Mental
Health, the William T. Grant Foundation, and grant
G0100527 from the UK Medical Research Council.
Additional Information: Drs Moffitt and Caspi are Royal
Society Wolfson Merit Award holders.
Acknowledgment: We thank Dunedin study founder Phil
Silva, PhD, the study staff, and the study members and
their families.

REFERENCES

1. Kendler KS, Goldberg D. Depression and General Anxiety Disorders Workgroup
Presentation. Paper presented at: DSM-IV–ICD conference organized by the Ameri-
can Psychiatric Institute for Research and Education; February 19, 2004; Bethesda,
MD.

2. Kessler RC, Nelson CB, McGonagle KA, Liu J, Swartz M, Blazer DG. Comorbidity
of DSM-III-R major depressive disorder in the general population: results from
the US National Comorbidity Survey. Br J Psychiatry Suppl. 1996;30:17-30.

3. Angold A, Costello EJ, Erkanli A. Comorbidity. J Child Psychol Psychiatry. 1999;
40:57-87.

4. Breslau N, Schultz L, Peterson E. Sex differences in depression: a role for pre-
existing anxiety. Psychiatry Res. 1995;58:1-12.

5. Hettema JM, Prescott CA, Kendler KS. The effects of anxiety, substance use, and
conduct disorders on risk of major depressive disorder. Psychol Med. 2003;
33:1423-1432.

6. Lewinsohn PM, Zinbarg R, Seeley JR, Lewinsohn M, Sack WH. Lifetime comor-
bidity among anxiety disorders and between anxiety disorders and other mental
disorders in adolescents. J Anxiety Disord. 1997;11:377-394.

7. Rohde P, Lewinsohn PM, Seeley JR. Comorbidity of unipolar depression, II: co-
morbidity with other mental disorders in adolescents and adults. J Abnorm Psychol.
1991;100:214-222.

8. Fava M, Rankin MA, Wright EC, Alpert JE, Nierenberg AA, Pava J, et al, Rosenbaum
JF. Anxiety disorders in major depression. Compr Psychiatry. 2000;41:97-102.

9. Kovacs M, Gatsonis C, Paulauskas SL, Richards C. Depressive disorders in child-
hood: a longitudinal study of comorbidity with and risk for anxiety disorders. Arch
Gen Psychiatry. 1989;46:776-782.

10. Parker G, Wilhelm K, Mitchell P, Austin M-P, Roussos J, Gladstone G. The in-
fluence of anxiety as a risk to early onset major depression. J Affect Disord. 1999;
52:11-17.

11. Lewinsohn PM, Rohde P, Seeley JR, Klein DN, Gotlib IH. Natural course of ado-
lescent major depressive disorder in a community sample: predictors of recur-
rence in young adults. Am J Psychiatry. 2000;157:1584-1591.

12. Pine DS, Cohen P, Brook J. Adolescent fears as predictors of depression. Biol
Psychiatry. 2001;50:721-724.

13. Zahn-Waxler C, Klimes-Dougan B, Slattery MJ. Internalizing problems of child-
hood and adolescence: prospects, pitfalls, and progress in understanding the
development of anxiety and depression. Dev Psychopathol. 2000;12:443-466.

14. Weissman MM, Wickramaratne P, Nomura Y, Warner V, Verdeli H, Pilowsky DJ,
Grillon C, Bruder G. Families at high and low risk for depression: a 3-generation
study. Arch Gen Psychiatry. 2005;62:29-36.

15. Kessler RC, Andrade LH, Bijl RV, Offord DR, Demler OV, Stein DJ. The effects of
co-morbidity on the onset and persistence of generalized anxiety disorder in ICPE
surveys. Psychol Med. 2002;32:1213-1225.

16. Kessler RC, Brandenburg N, Lane M, Roy-Byrne P, Stang PD, Stein DJ, Wittchen

HU. Rethinking the duration requirement for generalized anxiety disorder: evi-
dence from the National Comorbidity Survey Replication. Psychol Med. 2005;
35:1073-1082.

17. Mineka S, Watson D, Clark LA. Comorbidity of anxiety and unipolar mood disorders.
Annu Rev Psychol. 1998;49:377-412.

18. Kessler RC, DuPont RL, Berglund P, Wittchen H-U. Impairment in pure and co-
morbid generalized anxiety disorder and major depression at 12 months in two
national surveys. Am J Psychiatry. 1999;156:1915-1923.

19. Cohen P, Cohen J. The clinician’s illusion. Arch Gen Psychiatry. 1984;41:1178-
1182.

20. Judd LL, Kessler RC, Paulus MP, Zeller PV, Wittchen H-U, Kunovac JL. Comor-
bidity as a fundamental feature of generalized anxiety disorder: results from the
National Comorbidity Study (NCS). Acta Psychiatr Scand Suppl. 1998;393:
6-11.

21. Newman DL, Moffitt TE, Caspi A, Silva PA. Comorbid mental disorders: impli-
cations for treatment and sample selection. J Abnorm Psychol. 1998;107:305-
311.

22. Simon GE, VonKorff M. Recall of psychiatric history in cross-sectional surveys:
implications for epidemiologic research. Epidemiol Rev. 1995;17:221-227.

23. Kessler RC, McGonagle KA, Nelson CB, Huges M, Swartz M, Blazer DG. Sex and
depression in the National Comorbidity Survey, II: cohort effects. J Affect Disord.
1994;30:15-26.

24. Hagnell O, Gräsbeck A. Comorbidity of anxiety and depression in the Lundby 25-
year prospective study on the pattern of subsequent episodes. In: Maser JD, Clon-
inger CR, eds. Comorbidity of Mood and Anxiety Disorders. Washington, DC:
American Psychiatric Press; 1990:139-152.

25. Merikangas KR, Zhang H, Avenevoli S, Acharyya S, Neuenschwander M, Angst
J. Longitudinal trajectories of depression and anxiety in a prospective commu-
nity study: the Zurich cohort study. Arch Gen Psychiatry. 2003;60:993-1000.

26. Murphy JM. Diagnostic comorbidity and symptom co-occurence: the Stirling County
Study. In: Maser JD, Cloninger CR, eds. Comorbidity of Mood and Anxiety Dis-
orders. Washington, DC: American Psychiatric Press; 1990:153-176.

27. Pine DS, Cohen P, Brook J, Ma Y. The risk for early-adulthood anxiety and de-
pressive disorders in adolescents with anxiety and depressive disorders. Arch
Gen Psychiatry. 1998;55:56-64.

28. Wittchen HU, Kessler RC, Pfister H, Lieb M. Why do people with anxiety disor-
ders become depressed? a prospective-longitudinal community study. Acta Psy-
chiatr Scand Suppl. 2000;406:14-23.

29. Costello EJ, Mustillo S, Erkanli A, Keeler G, Angold A. Prevalence and develop-
ment of psychiatric disorders in childhood and adolescence. Arch Gen Psychiatry.
2003;60:837-844.

30. Widiger TA, Clark LA. Toward DSM-V and the classification of psychopathology.
Psychol Bull. 2000;126:946-963.

31. Moffitt TE, Caspi A, Rutter M, Silva PA. Sex Differences in Antisocial Behaviour:
Conduct Disorder, Delinquency, and Violence in the Dunedin Longitudinal Study.
Cambridge, England: Cambridge University Press; 2001.

32. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, Third Edition. Washington, DC: American Psychiatric Association; 1980.

33. Costello A, Edelbrock C, Kalas R, Kessler M, Klaric S. National Institute of Men-
tal Health Diagnostic Interview Schedule for Children. Rockville, Md: National
Institute of Mental Health; 1982.

34. Robins LN, Helzer JE, Cottler L, Goldring E. Diagnostic Interview Schedule, Ver-
sion III-R. St Louis, Mo: Washington University School of Medicine; 1989.

35. Robins LN, Cottler L, Bucholz KK, Compton W. Diagnostic Interview Schedule
for DSM-IV. St Louis, Mo: Washington University School of Medicine; 1995.

36. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, Revised Third Edition. Washington, DC: American Psychiatric Asso-
ciation; 1987.

37. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 4th ed. Washington, DC: American Psychiatric Association; 1994.

38. Anderson JC, Williams SM, McGee RO, Silva PA. DSM-III disorders in preado-
lescent children: prevalence in a large sample from the general population. Arch
Gen Psychiatry. 1987;44:69-76.

39. Feehan M, McGee R, Nada Raja S, Williams SM. DSM-III-R disorders in New
Zealand 18-year-olds. Aust N Z J Psychiatry. 1994;28:87-99.

40. Frost LA, Moffitt TE, McGee R. Neuropsychological function and psychopathol-
ogy in an unselected cohort of young adolescents. J Abnorm Psychol. 1989;
98:307-313.

41. Hankin BL, Abramson LY, Moffitt TE, Silva PA, McGee R, Angell KE. Develop-
ment of depression from preadolescence to young adulthood: emerging gender
differences in a 10-year longitudinal study. J Abnorm Psychol. 1998;107:128-
140.

42. McGee R, Feehan M, Williams S, Partridge F, Silva PA, Kelly J. DSM-III disor-
ders in a large sample of adolescents. J Am Acad Child Adolesc Psychiatry. 1990;
29:611-619.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 64, JUNE 2007 WWW.ARCHGENPSYCHIATRY.COM
659

©2007 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/19/2020



43. Newman DL, Moffitt TE, Caspi A, Magdol L, Silva PA, Stanton W. Psychiatric dis-
order in a birth cohort of young adults: prevalence, comorbidity, clinical signifi-
cance, and new case incidence from ages 11 to 21. J Consult Clin Psychol. 1996;
64:552-562.

44. Kessler RC, McGonagle KA, Swartz M, Blazer DG, Nelson CB. Sex and depres-
sion in the National Comorbidity Survey, I: lifetime prevalence, chronicity and
recurrence. J Affect Disord. 1993;29:85-96.

45. Belli RF, Shay WL, Stafford FP. Event history calendars and question list surveys: a
direct comparison of interview methods. Public Opin Q. 2001;65:45-74.

46. Caspi A, Moffitt TE, Thorton A, Freedman D, Amell JW, Harrington H, Smeijers J,
Silva PA. The life history calendar: a research and clinical assessment method for
collecting retrospective event-history data. Int J Methods Psychiatr Res. 1996;
6:101-114.

47. Petersen T, Gordon JA, Kant A, Fava M, Rosenbaum JF, Nierenberg AA. Treat-
ment resistant depression and axis 1 co-morbidity. Psychol Med. 2001;31:
1223-1229.

48. Kessler RC, Berglund P, Demler O, Jin R, Koretz D, Merikangas KR, Rush AJ,
Walters EE, Wang PS; National Comorbidity Survey Replication. The epidemiol-
ogy of major depressive disorder: results from the National Comorbidity Survey
Replication (NCS-R). JAMA. 2003;289:3095-3105.

49. Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M, Eshleman S, Wittchen
HU, Kendler KS. Lifetime and 12-month prevalence of DSM-III-R psychiatric dis-
orders in the United States: results from the National Comorbidity Study. Arch
Gen Psychiatry. 1994;51:8-19.

50. Jaffee SR, Harrington H, Cohen P, Moffitt TE. Cumulative prevalence of psychi-
atric disorder in youths. J Am Acad Child Adolesc Psychiatry. 2005;44:406-
407.

51. Lewinsohn PM, Hops H, Roberts RE, Seeley JR, Andrews JA. Adolescent psy-
chopathology, I: prevalence and incidence of depression and other DSM-III-R
disorders in high school students. J Abnorm Psychol. 1993;102:133-144.

52. Andrews G, Poulton R, Skoog I. Lifetime risk for depression: restricted to a mi-
nority or waiting for most? Br J Psychiatry. 2005;187:495-496.

53. Fergusson DM, Horwood LJ, Boden JM. Structure of internalizing symptoms in
early adulthood. Br J Psychiatry. 2006;189:540-546.

54. Krueger RF, Watson D, Barlow DH. Introduction to the special section: toward a
dimensionally based taxonomy of psychopathology. J Abnorm Psychol. 2005;
114:491-493.

55. Roy-Byrne PP, Stang P, Wittchen H-U, Ustun B, Walters EE, Kessler RC. Life-
time panic-depression comorbidity in the National Comorbidity Survey: asso-
ciation with symptoms, impairment, course and help-seeking. Br J Psychiatry.
2000;176:229-235.
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