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Objective: Information about the psychi-
atric histories of adults with anxiety disor-
ders was examined to further inform no-
sology and etiological/ preventive efforts.

Method: The authors used data from a
prospective longitudinal study of a repre-
sentative birth cohort (N=1,037) from
ages 11 to 32 years, making psychiatric di-
agnoses according to DSM criteria. For
adults with anxiety disorders at 32 years,
follow-back analyses ascertained first di-
agnosis of anxiety and other juvenile dis-
orders.

Results: Of adults with each type of anxi-
ety disorder, approximately half had been
diagnosed with a psychiatric disorder
(one-third with an anxiety disorder) by
age 15. The juvenile histories of psychiat-
ric problems for adults with different
types of anxiety disorders were largely
nonspecific, partially reflecting comorbid-
ity at 32 years. Histories of anxiety and de-
pression were most common. There was

also specificity. For example, adults with
panic disorder did not have histories of
juvenile disorders, whereas those with
other anxiety disorders did. Adults with
posttraumatic stress disorder had histo-
ries of conduct disorder, whereas those
with other anxiety disorders did not.
Adults with specific phobia had histories
of juvenile phobias but not other anxiety
disorders.

Conclusions: Strong comorbidity be-
tween different anxiety disorders and lack
of specificity in developmental histories
of adults with anxiety disorders supports
a hierarchical approach to classification,
with a broad class of anxiety disorders
having individual disorders within it. The
early first diagnosis of psychiatric difficul-
ties in individuals with anxiety disorders
suggests the need to target research ex-
amining the etiology of anxiety disorders
and preventions early in life.

(Am J Psychiatry 2007; 164:301–308)

Anxiety disorders are among the most common psy-
chiatric difficulties throughout the life course (1–4). In ad-
dition to causing human suffering, these disorders entail
substantial economic burden (5). The developmental his-
tories of these disorders are largely neglected in DSM-IV.
However, retrospective studies suggest that anxiety disor-
ders begin early in life—the National Comorbidity Study
Replication (2) estimates the median age of onset for any
anxiety disorder to be 11 years—and these problems often
remain untreated for many years. Although researchers
have developed sophisticated methodologies to promote
accurate recall in retrospective studies, they acknowledge
that biases may remain in retrospective reporting, espe-
cially when respondents are asked to estimate age at onset
of disorders that occurred long ago (2, 6). Prospective fol-
low-back studies are, therefore, needed to provide more
precise knowledge about the developmental histories of
anxiety disorders. This information can be used to inform
classification decisions in nosological systems, target re-
search efforts aimed at elucidating the etiology of anxiety
disorders, and help target prevention strategies.

Information about developmental histories can inform
nosology (7). Indeed, there is a great deal of debate con-

cerning the best way to categorize anxiety disorders (8).
Anxiety disorders may be split into small homogeneous
groups or may be “lumped” into a single phenotype. Hints
as to the best way to classify anxiety disorders come from
three lines of research. First, factor analyses suggest that
although it is appropriate to draw general distinctions be-
tween internalizing and externalizing disorders, there are
also distinctions between different types of anxiety. In-
deed, two independent reports indicate that in addition to
a general distinction between internalizing and external-
izing disorders, it is possible to draw distinctions within
the higher-order internalizing factor. Specifically, there is a
second-order factor wherein generalized anxiety disorder
is grouped with depression and distinguished from other
anxiety disorders (specific and social phobias as well as
panic and agoraphobia) (8–10).

Second, studies of shared vulnerability suggest that dif-
ferent anxiety disorders are influenced by the same fac-
tors. These studies have also emphasized distinctions be-
tween specific disorders. For example, twin research
suggests that the genetic etiology of specific phobias may
be largely distinct from that of other anxiety disorders (11,
12). Further risk factors, such as physical and sexual
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abuse, are also associated with a variety of anxiety disor-
ders in adulthood. However, research also points to the
possibility that there are elevated rates of abuse in patients
with specific types of anxiety disorders. Illustrating this
point, two studies have suggested that adults with panic
disorder relative to other anxiety disorders are particularly
likely to have suffered physical and sexual abuse as chil-
dren (13, 14).

Finally, treatment research suggests commonalities be-
tween different anxiety disorders. For example, selective
serotonin reuptake inhibitors (SSRIs) can be effective in
treating a variety of anxiety disorders, including panic dis-
order, generalized anxiety disorder, social anxiety, post-
traumatic stress disorder (PTSD), and obsessive-compul-
sive disorder (OCD) (15). However, SSRIs are not typically
used in the treatment of specific phobias, emphasizing the
aforementioned distinction between phobias and other
anxiety disorders. Similarly, there are commonalities in
cognitive behavior therapies for different anxiety disor-
ders (such as the focus on phenomenology in the develop-
ment of treatments), although there are also clear differ-
ences in the content of these therapies for different
anxiety disorders (16).

Another relatively unexplored way of informing nosol-
ogy is to examine the developmental course of disorders. If
different anxiety disorders have different histories, this
may suggest that there are important distinctions between
these disorders that should be reflected in nosological sys-
tems. Conversely, the absence of differences in the devel-
opmental histories of anxiety disorders may suggest that it
is more appropriate to categorize these disorders together.
Follow-forward analyses have informed this issue by
showing that anxious behaviors predict a range of subse-
quent anxiety disorders (17). However, there is also evi-
dence of specificity in the course of phobias (18). Follow-
back studies are also able to inform this issue, although
relevant studies of this nature have not yet been reported.

Information about the developmental histories of disor-
ders is also essential for understanding and effectively pre-
venting later psychopathology. For example, the early on-
set of anxiety disorders would suggest that research
exploring risk factors for the development of anxiety needs
to begin early in life, as do preventions. If a certain disorder
is particularly likely to precede anxiety disorders, targeting
individuals with this disorder may be particularly useful in
preventing future occurrence of anxiety disorders.

In an effort to inform classification decisions, target re-
search efforts, and inform preventions, this study investi-
gated the developmental histories of adult anxiety disor-
ders using a follow-back design. We distinguished
different anxiety disorders at age 32 years and examined
the age at which study members were first diagnosed with
a psychiatric disorder and the types of psychiatric disor-
ders occurring developmentally. We tested whether there
was 1) strict homotypic continuity, whereby anxiety disor-
ders were preceded by anxiety; 2) broad homotypic conti-

nuity, whereby anxiety disorders were more likely to be
preceded by internalizing than externalizing disorders;
and 3) heterotypic continuity, whereby anxiety disorders
were also preceded by externalizing disorders.

This study advances knowledge in two key ways. First,
many longitudinal studies have either collapsed all anxi-
ety disorders into one group (19, 20) or have primarily fo-
cused upon a single anxiety disorder (e.g., panic [21]). In
contrast, few studies have examined longitudinal intra-
anxiety associations. Here, we compare among anxiety
disorders. Second, although studies have examined the
lifetime co-occurrence of anxiety disorders (22), few stud-
ies have asked the longitudinal question about similarities
and differences in the developmental history of different
anxiety disorders. Here, we examine longitudinal associa-
tions. Previously, we reported that adults with any anxiety
disorder—like those with an affective, substance use, or
psychotic disorder—are highly likely to have a childhood
psychiatric history (23). This report elaborates on the type
of psychiatric history and examines specificity among the
anxiety disorders.

Method

Participants

Participants were members of the Dunedin Multidisciplinary
Health and Development Study, a longitudinal investigation of
the health and behavior of a complete birth cohort. The cohort of
1,037 children (52% male) was constituted at 3 years of age when
the investigators enrolled 91% of consecutive births from April 1,
1972, through March 31, 1973, in Dunedin, New Zealand. Cohort
families were primarily white and represented the full range of so-
cioeconomic status in the general population of New Zealand’s
South Island. At each assessment age, participants (including em-
igrants living overseas) were brought back to the research unit for
a full day of individual data collection. At each assessment, psy-
chiatric interviewing was conducted blind to all study data, as
was the assigning of diagnoses. The study protocol was approved
by the institutional review boards of the participating universi-
ties. After complete description of the study to the subjects, writ-
ten informed consent was obtained from parents up to age 15 and
thereafter from the study members. Follow-up evaluations have
been performed at 5, 7, 9, 11, 13, 15, 18, 21, 26, and most recently
32 years of age (N=972, 96% of the living cohort members). In this
article, we report all available diagnostic data gathered at all ages
from 11 to 32 years for the 963 individuals who received a psychi-
atric interview at 32 years.

Psychiatric Diagnoses

Mental health was assessed in private standardized interviews
with the Diagnostic Interview Schedule for Children for the
younger ages (11–15 years) and the Diagnostic Interview Sched-
ule for the older ages (18–32 years), with a reporting period of 12
months at each age. Diagnoses were assigned according to the
criteria of DSM-III at ages 11, 13 and 15; DSM-III-R at ages 18 and
21; and DSM-IV at ages 26 and 32. Procedures, reliability, validity,
prevalence, and evidence of impairment for diagnoses in the co-
hort are reported elsewhere (1, 24–27).

The seven anxiety disorders diagnosed at 32 years were gener-
alized anxiety disorder, OCD, PTSD, panic disorder, agoraphobia,
specific phobia, and social phobia. Psychiatric diagnoses from as-
sessments before 32 years of age are presented in diagnostic fam-



Am J Psychiatry 164:2, February 2007 303

GREGORY, CASPI, MOFFITT, ET AL.

ajp.psychiatryonline.org

ilies. Between 18–26 years these included 1) anxiety disorders, 2)
major depressive episode, 3) substance use disorders (alcohol de-
pendence, marijuana dependence, and other drug dependence),
and 4) conduct disorder (at 18 years only). Between 11–15 years,
diagnoses included 1) anxiety disorders (overanxious disorder,
separation anxiety, phobias), 2) depressive disorders, 3) conduct
disorder (including oppositional defiant disorder at 11 and 13
years), and 4) attention deficit hyperactivity disorder (ADHD).
Self-reported delusional beliefs and hallucinatory experiences
were also examined at 11 years (28, 29).

Statistical Analyses

Prevalence rates for psychiatric disorders and their develop-
mental diagnostic histories are reported, with sex differences in
morbidity presented for each disorder (sex ratios are set against 1
for male respondents). Concurrent associations between disor-
ders at 32 years are demonstrated by providing the percentage of
cases with one anxiety disorder that have also been identified
with another anxiety disorder. Follow-back longitudinal analyses
were conducted to determine what percentage of anxiety cases at
age 32 had a developmental history characterized by 1) any disor-
der and 2) an anxiety disorder. Significance testing was carried
out using chi-square analyses.

Results

Of the seven anxiety disorders at age 32, the 1-year prev-
alence rates ranged from 2% (PTSD, OCD, and panic) to
9% (social phobia) (Table 1). More women than men expe-
rienced most anxiety disorders. Table 1 also shows concur-

rent comorbidity between the various anxiety disorders,
underscoring its extent. For example, 30% of those with
generalized anxiety disorder met criteria for social phobia,
and only 13% of those suffering panic disorder did not
meet criteria for another anxiety disorder.

Table 2 presents the mental health history of study
members who met diagnostic criteria for an anxiety disor-
der at 32 years. Virtually all persons who met criteria at age
32 years for a DSM-IV anxiety disorder in the preceding 12
months had met criteria for a psychiatric disorder at an
earlier age (range for specific diagnoses: 88%–100%), and
of these at least 50% had met diagnostic criteria for a psy-
chiatric disorder by age 15 (see also Figure 1).

Table 2 also presents the anxiety disorder histories of
study members who met diagnostic criteria for an anxiety
disorder at age 32. Over 75% of persons diagnosed at age
32 with any DSM-IV anxiety disorder in the preceding 12
months had met criteria for an anxiety disorder at an ear-
lier age (range for specific diagnoses: 78%–96%), and over
one-third had an anxiety disorder before age 15 (see also
Figure 1).

Follow-back analyses focused on prior diagnoses when
participants were 11–15 years of age, since this period
clearly reflects a juvenile phase in development and repre-
sents a propitious opportunity for early intervention. The

TABLE 1. One-Year Prevalence and Concurrent Comorbidity of Adult Anxiety Disorders Assessed at Age 32 Yearsa

Diagnosis

Subjects With 
Diagnosis at Age 32

Female/
Male Ratio

Comorbid Diagnosis (%)

N %

Generalized 
Anxiety 
Disorder

Social 
Phobia Agoraphobia PTSD OCD

Specific 
Phobia Panic

Generalized anxiety disorder 74 8 1.74 51* 30 22 10 7 15 8
Social phobia 85 9 1.13 26 53* 20 7 8 14 7
Agoraphobia 49 5 2.50 33 35 31* 18 18 27 12
PTSD 23 2 0.92 30 26 39 35* 13 17 4
OCD 17 2 1.43 29 41 53 18 24* 18 12
Specific phobia 59 6 2.47 19 20 22 7 5 54* 12
Panic 16 2 4.33 38 38 38 6 13 44 13*
a Table is read across rows to identify cases with an anxiety disorder diagnosis that have also been identified as having the disorder at the head

of the column. Percentages with an asterisk represent cases with only the "pure" anxiety disorder diagnosis of that row (i.e., no comorbid
anxiety diagnoses). Rows do not add up to 100% because of comorbidity.

TABLE 2. Psychiatric and Anxiety Disorder History Among Adults With an Anxiety Disorder at Age 32

Age at First 
Diagnosis

Anxiety Disorder at Age 32

Generalized 
Anxiety Disor-

der (N=74)
Social Phobia 

(N=85)
Agoraphobia 

(N=49) PTSD (N=23) OCD (N=17)
Specific Phobia 

(N=59)
Panic Disorder 

(N=16)

N % N % N % N % N % N % N %
Any disorder 67 91 79 93 47 96 23 100 16 94 52 88 16 100

26 years 4 5 5 6 3 6 0 0 0 0 7 12 1 6
21 years 9 12 6 7 6 12 0 0 1 6 2 3 1 6
18 years 10 14 20 24 6 12 4 17 2 12 13 22 6 38
11–15 years 44 59 48 56 32 65 19 83 13 76 30 51 8 50

Any anxiety 
disorder 58 78 72 85 43 88 22 96 15 88 46 78 14 88
26 years 9 12 9 11 10 20 2 9 2 12 7 12 1 6
21 years 6 8 8 9 2 4 2 9 1 6 3 5 1 6
18 years 15 20 21 25 7 14 5 22 3 18 15 25 7 44
11–15 years 28 38 34 40 24 49 13 57 9 53 21 36 5 31
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prevalence of childhood disorders in the overall sample at
11 to 15 years of age is presented in Figure 2 (panel A).

Figure 2 also shows follow-back analyses for each of the
seven different age 32 anxiety disorders (panels B–H). Three
findings are noteworthy. First, all adult cases of anxiety had
an excess of juvenile anxiety disorders. This association
reached significance for each anxiety disorder, with the ex-
ception of panic disorder. Second, adult cases of anxiety, re-
gardless of the specific disorder, were also more likely to
have experienced juvenile depression relative to those
without adult anxiety. This association was significant for
each type of anxiety disorder except for specific phobias
and panic disorder. Third, adults with certain anxiety disor-
ders (social phobia, agoraphobia, and PTSD) were signifi-
cantly more likely to have experienced externalizing spec-
trum disorders than those without these disorders. Most
strikingly, adults with PTSD were likely to have met diag-
nostic criteria for conduct or oppositional defiant disorder.

Figure 3 looks more specifically at the kinds of juvenile
anxiety disorders that characterized adults who met diag-
nostic criteria for each of the seven anxiety disorders.
Three findings are particularly salient. First, there was very
little specificity in the association between adult and juve-
nile anxiety disorders. For the most part, regardless of
their specific form, adult anxiety cases were more likely
than comparison adults to have been diagnosed with
overanxious disorder, separation anxiety, and phobias.
Second, adult cases of specific phobia stand out for having
a significant developmental history of juvenile phobias,
but not of overanxious disorder or separation anxiety.
Third, adult cases of panic disorder stand out for having
no significant developmental history of anxiety disorder.

Discussion

This study examined the developmental histories of
adults with anxiety disorders using a prospective follow-

back design in order to inform nosology, to target research
efforts aimed at understanding etiological mechanisms,
and to inform preventions. Five main results emerged.
First, the developmental stage at which study members
were first diagnosed with a disorder was similar for adults
with different types of anxiety disorders. Adults with anxi-
ety disorders typically experienced a psychiatric disor-
der—and more specifically an anxiety disorder—early in
life, and there were few “new” cases emerging later in life.
Second, there was evidence for strict homotypic continu-
ity, and it was found that adults with all anxiety disorders
(except panic) had experienced significantly more anxiety
disorders as juveniles and that juvenile anxiety disorders
were the most common history across all adult anxiety di-
agnoses. Third, there was also evidence for broad homo-
typic continuity, whereby adults with most types of anxiety
also had a juvenile history of depression. Fourth, there was
little evidence for heterotypic continuity, since adults with
anxiety disorders did not typically have a significant his-
tory of externalizing disorders or psychotic symptoms. Fi-
nally, there was some evidence of specificity. Three trends
are particularly noteworthy: adults with PTSD, as opposed
to other anxiety disorders, had juvenile histories of con-
duct disorder or oppositional defiant disorder; adults with
OCD, but not other anxiety disorders, tended to have
childhood self-reports of delusional beliefs and hallucina-
tory experiences (although not statistically significant, the
odds ratio was 2.49); and there was some evidence of spec-
ificity within phobias, with specific phobias in adulthood
preceded by juvenile phobias but not other anxiety disor-
ders. Although the significance of differences between de-
velopmental histories of adults with different anxiety dis-
orders was not examined because of anxiety disorder
comorbidity at 32 years, these associations appeared de-
spite the overlap between anxiety disorders in adulthood
and chime well with previous research highlighting these
associations (18, 30, 31).

FIGURE 1. Age at First Psychiatric and Anxiety Disorder Diagnosis Among Adults With an Anxiety Disorder at Age 32
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Implications

The five main results of this study have implications
for nosology, etiology, and prevention. Four of the five
main results suggest that a general approach to the clas-
sification of anxiety disorders may be warranted. In-
deed, there were similarities in the developmental histo-
ries of the different anxiety disorders in terms of the
juvenile stage at which sufferers were first diagnosed
with a disorder and the types of disorders occurring pre-
viously, generally internalizing disorders. Similar devel-
opmental histories are not unexpected, given the co-
morbidity of different anxiety disorders at 32 years. It
should also be acknowledged that some of the more spe-
cific findings, including the finding that specific phobias
in adulthood were associated with juvenile phobias but
not other disorders, suggest that certain disorders may
warrant classification independent of other anxiety dis-
orders. Overall, our findings fit well with a proposed hi-
erarchical approach to classification, with a broad class
of internalizing disorders having individual anxiety dis-
orders within it (8).

The history of disorders in adults with anxiety disorders
also suggests that research aimed at understanding the eti-
ology of anxiety needs to begin early in life, and before the
youngest age assessed here. This finding points to the need
to improve methods of assessing anxiety in young children.

In line with previous suggestions (2, 23), our findings
also suggest that prevention efforts should begin early in
life. Similar conclusions have been drawn concerning
other adult disorders, including depression, eating, and
substance use disorders (23). As for whom should be tar-
geted early in life, the results of this study indicate that
those who experience depression or anxiety (particularly
phobias, which preceded six of the seven anxiety disor-
ders) as juveniles may be particularly good candidates for
prevention. Given the longitudinal overlap between dif-
ferent types of anxiety disorders, developing general tech-
niques to help individuals deal with various anxiety
symptoms may be particularly beneficial. Once adminis-
tered, preventions and interventions can have long-term
benefits (32). Although the practical difficulties of at-
tempting to prevent the development of anxiety in the
general population are formidable, educating those who

FIGURE 2. Relationship Between Anxiety Disorders Diagnosed at Age 32 and Juvenile Disorders
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have regular contact with children (e.g., teachers) to iden-
tify and help particularly anxious children could prove
fruitful, as could addressing anxiety in children visiting
general practitioners for routine check-ups. Clinicians

who treat adults with anxiety disorder may find their case
conceptualizations benefit from information about their
client’s developmental mental health histories. Indeed,
knowing that the dysfunctional cognitions and behaviors
that are being addressed in cognitive behavior therapy
sessions are likely to have emerged early in life may help
the clinician to trace and address the origins of such
thoughts and behaviors.

Limitations

Despite the strengths of this study, including the use of
an entire birth cohort, prospective measures, and the low
attrition rate, there were a number of limitations. First, ju-
venile data were recorded in a way that did not distinguish
social and specific phobias, although given the prevalence
rates reported in other studies (18) it is likely there were
more specific phobias than social phobias in this cohort.
This limitation is particularly noteworthy because previ-
ous research has demonstrated specificity within phobias
(adolescent simple phobia predicted simple phobia in
adulthood whereas social phobia in adolescence pre-
dicted later social phobia [18]). Second, the standardized
diagnostic interview we used to examine juvenile disor-
ders may have difficulties in identifying and distinguish-
ing certain anxiety disorders (33). Third, psychiatric disor-
ders were first examined when the study members were 11
years old. However, it is possible that some cases of anxiety
disorders began before this age (2, 34). Indeed, we may
have missed important information about a number of
disorders such as separation anxiety disorder, which typi-

FIGURE 3. Relationship Between Anxiety Disorders Diagnosed at Age 32 and Juvenile Anxiety
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Patient Perspective

The insecurities of “Harold” (this account is fictional 

and does not represent any Dunedin Study member) first 

became obvious at age 5 when he started school. Every 

morning he protested at the school gate, and no amount 

of consolation from his mother could placate him. 

Throughout his school years Harold complained of head-

aches and tummy aches, but no physical cause was ever 

identified despite several medical investigations. Occa-

sionally Harold refused to go on the school bus, and he 

always refused invitations to stay overnight at a friend’s 

house or attend parties. Even at home he could not fall 

asleep without the hall lights on and his door partially 

ajar. When Harold left home for University he spent long 

periods locked in his room using his computer. He sur-

vived on home-delivery fast-food. Unfortunately, as his 

waistline expanded, his social contact with the outside 

world diminished. In his 20s, Harold came to the student 

counseling service after failing an important exam. He 

complained of panic symptoms and phobic thoughts that 

according to him, “are never far away”. By age 32, Harold 

relies on daily medication and weekly psychotherapy to 

control his crippling anxieties, and believes that without 

these supports he would be unable to keep his job. 
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cally occurs early in life and has been linked to a range of
anxiety disorders later in life (35). This limitation, together
with 1-year gaps between juvenile assessments, means
that early difficulties experienced by adults with anxiety
disorders may be undercounted in this report. Fourth, al-
though we waited until age 32 years to carry out these
analyses (since this is past the peak age of anxiety onset),
new cases of anxiety will appear later in life (2), so the as-
sociations reported here may not apply to older adults.
The fifth limitation is that there were small subject num-
bers for certain groups of anxiety disorders at 32 years,
with associated lack of power. Care should be taken in
drawing conclusions from null results, such as the finding
that panic disorder (which was only experienced by 16
study members at 32 years) was not associated with any
juvenile disorder. While this finding is consistent with the
age at onset of panic disorder reported in the National Co-
morbidity Study Replication (median 25 years with 75%
having onset later than 16 years [2]), it may also reflect in
part the DSM categorical approach, and it is possible that
there would have been continuity had symptom scales
been examined or if the DSM-IV disorder threshold were
lower. Sixth, we aimed to add information beyond prior
studies (which studied only one disorder, or lumped all
anxiety disorders into one group) by making comparisons
among the different adult anxiety disorders. However, be-
cause of the high levels of comorbidity we observed
among the adult anxiety disorders, our study group size
did not allow us to test for the statistical significance of the
comparisons between each adult anxiety disorder and
healthy comparison subjects while controlling for all
other adult anxiety disorders. Nevertheless, we presented
the findings for each disorder separately to stimulate hy-
potheses for future studies with larger samples. Seventh,
since this report focuses upon a single cohort, the results
of this study may not apply to other birth cohorts. This is
particularly salient as cohort differences have been sug-
gested for certain anxiety disorders (2).

Given similarities in the developmental histories of
adults with different types of anxiety disorders, it may be
wise to categorize these disorders together, while at the
same time acknowledging differences between disorders.
Our results also document that anxiety, as seen with other
psychiatric disorders, first begins early in life. The diagno-
sis, prevention, and treatment of anxiety disorders may
benefit from including this type of information in future
editions of DSM.
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