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Objective: The purpose of the study was
to examine the relationship between
panic attack and the onset of specific
mental disorders and severe psychopath-
ology across the diagnostic spectrum
among adolescents and young adults.

Method: Data were drawn from the
Early Developmental Stages of Psychopa-
thology Study (N=3,021), a 5-year pro-
spective longitudinal study of psycho-
pathology among youths ages 14–24
years at baseline in the community. Multi-
ple logistic regression analyses were used
to examine the associations between
panic attacks at baseline, comorbid men-
tal disorders in adolescence, and the risk
of mental disorders across the diagnostic
spectrum at follow-up.

Results: The large majority of subjects
with panic attacks at baseline developed
at least one DSM-IV mental disorder at
baseline (89.4% versus 52.8% of subjects
without panic attacks). Subjects with
panic attacks at baseline had significantly
higher baseline levels of any anxiety dis-
order (54.6% versus 25.0%), any mood dis-
order (42.7% versus 15.5%), and any sub-

stance use disorder (60.4% versus 27.5%),
compared to subjects without panic at-
tacks at baseline. Preexisting panic at-
tacks significantly increased the risk of on-
set of any anxiety disorder, social phobia,
specific phobia, generalized anxiety disor-
der, any substance use disorder, and any
alcohol use disorder at follow-up in young
adulthood, and these associations per-
sisted after adjustment for all comorbid
mental disorders assessed at baseline.
More than one-third (37.6% versus 9.8%)
of the subjects with panic attack at base-
line met the criteria for at least three
mental disorders at follow-up during
young adulthood.

Conclusions: Panic attacks are associ-
ated with significantly increased odds of
mental disorders across the diagnostic
spectrum among young persons and ap-
pear to be a risk factor for the onset of
specific anxiety and substance use disor-
ders. Investigation of key family, environ-
mental, and individual factors associated
with the onset of panic attacks, especially
in youth, may be an important direction
for future research.

(Am J Psychiatry 2004; 161:2207–2214)

The prognostic significance of panic attacks has been a
topic of renewed interest in recent years. Research efforts
to examine the predictive strength of panic attacks with
regard to psychopathology have included numerous stud-
ies that have documented associations between panic at-
tacks and higher than expected rates of comorbid mental
disorders (1–21). This evidence comes mainly from two
sources. First, data from clinical samples have shown con-
sistent links between panic attacks and the range of men-
tal disorders (17–21). Second, epidemiologic studies have
shown that panic attacks are common and highly comor-
bid among adults with depressive (9, 10, 14–16), bipolar (2,
14), anxiety (7, 8, 11, 12, 14), substance use (6), and psy-
chotic disorders(4, 5).

Although evidence cumulatively suggests a link be-
tween panic attacks and the range of mental disorders,
there are several methodological features of previous re-
search that limit the generalizability of these findings.
First, previous studies have included adults, therefore
these findings may not apply to adolescents or young
adults. Second, studies to date have used cross-sectional
designs. Third, previous studies from both clinical and ep-

idemiologic samples have suggested that panic attacks are
associated with a range of mental disorders, yet prior in-
vestigations have not measured the relationship between
panic attacks and the severity of psychopathology in the
community.

The goal of the current study was to address these ques-
tions by examining: 1) the relation between panic attack
and mental disorders across the diagnostic spectrum
among young persons and 2) the association between
panic attack during adolescence and the risk of specific
mental disorders and severity of psychopathology at fol-
low-up during young adulthood by using prospective as-
sessment of panic attacks and mental disorders within an
epidemiologic study design. On the basis of previous find-
ings among adults in the community (5–8), it was hypoth-
esized that a history of panic attack would be associated
with higher risk of mental disorders across the diagnostic
spectrum. We also predicted that panic attack would be
associated with severe psychopathology, reflected by mul-
timorbidity, compared to a lack of panic attacks, among
young adults in the community, based on previous evi-
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dence of the extensive comorbidity and psychosocial mor-
bidity associated with panic attacks among adults (12–22).

Method

Sample

Data were collected as part of the Early Developmental Stages of
Psychopathology Study, a prospective, longitudinal study designed
to collect data on the prevalence, risk factors, comorbidity, and
course of mental and substance use disorders in a representative
community sample, which consisted of 3,021 subjects ages 14–24
years at baseline in Munich, Germany. The study consists of a base-
line (time 0) survey, two follow-up surveys (time 1 and time 2), and
a family history component (data not included in this report).

The baseline sample was drawn in 1994 from government reg-
istries in metropolitan Munich, Germany, of registrants expected
to be ages 14–24 years at the time of the baseline interview in
1995. Because the study was designed as a longitudinal panel
with specific emphasis on early developmental stages of psycho-
pathology, 14–15-year-olds were sampled at twice the probability
of people ages 16–21 years, and 22–24-year-olds were sampled at
half this probability. At baseline, a total of 3,021 interviews were
completed, resulting in a response rate of 71%. Two follow-up as-
sessments were completed after the initial baseline investigation,
covering an overall period of 3–4 years. The first follow-up survey
was conducted only with subjects ages 14–17 years at baseline,
whereas the second follow-up survey was conducted with all sub-
jects. At the first follow-up survey 14–25 months after baseline
(mean interval=20 months, SD=3), a total of 1,228 interviews were
completed, resulting in a response rate of 88%. From the 3,021
subjects of the baseline survey, a total of 2,548 interviews were
completed at the second follow-up survey 34–50 months after
baseline (mean interval=42 months, SD=2), resulting in a re-
sponse rate of 84%. A more detailed description of the study is
presented elsewhere (23, 24).

Diagnostic Assessment

The survey staff throughout the entire study period (including
the family history component of the study) consisted of 57 clini-
cal interviewers, most of whom were clinical psychologists with
extensive experience in diagnostic interviewing, including expe-
rience with the Munich Composite International Diagnostic In-
terview (25). At baseline, 25 professional health research inter-
viewers recruited from a survey company were also involved.
Formal training with the Munich Composite International Diag-
nostic Interview took place for 2 weeks, followed by at least 10
closely monitored practice interviews and additional 1-day
booster sessions throughout the study. (See references 23 and 24
for more specific information on the assessment procedure.)

Diagnostic findings reported in this article were obtained by
using the Munich Composite International Diagnostic Interview/
DSM-IV diagnostic algorithms, which allow for the assessment of
symptoms, syndromes, and diagnoses of 48 mental disorders.
Test-retest reliability and validity for the full Munich Composite
International Diagnostic Interview have been reported else-
where, along with descriptions of the interview format and cod-
ing conventions (26–28). Panic attacks were defined by using
DSM-IV criteria. Data for subjects with panic attacks and for
those with panic disorder were collapsed, as previous data have
failed to show an empirical basis for this distinction (29).

Statistical Analyses

Data were weighted to consider different sampling probabilities
as well as systematic nonresponse at baseline according to age,
gender, and geographic distribution (24). The Stata Software pack-
age (30) was used to compute robust confidence intervals (CIs) by

applying the Huber-White sandwich matrix (31), which is required
when basing analyses on weighted sample sizes. Lifetime preva-
lence at baseline denotes the rate of the disorder under consider-
ation in the total sample or subsample and covers the respon-
dents’ lifetime period before the baseline assessment. Incidence
was defined as new outcomes during the follow-up period (time 0
to time 2) among subjects who were nonaffected at baseline. Cu-
mulative lifetime incidence was calculated by adding the numbers
of baseline, time 1, and time 2 incident cases. Logistic regressions
with odds ratios were used to describe associations with baseline,
incident onset, and cumulative lifetime incidence of mental disor-
ders, with adjustment for the confounders age and sex. In further
analyses, the relationship between panic attack at baseline and
the risk of each incident mental disorder was also adjusted for dif-
ferences in all comorbid disorders at baseline. We also examined
the severity of psychopathology at each time point, using the same
method, to describe the association between panic attack status at
baseline and the number of mental disorders at baseline, the
number of mental disorders at incident follow-up, and the cumu-
lative lifetime incidence of mental disorders. These analyses were
rerun to examine the baseline, follow-up, and cumulative lifetime
incidence of anxiety disorders, mood disorders, and substance use
disorders. Additional parallel sets of analyses were conducted to
investigate the relationship of major depressive episode, specific
phobia, and any eating disorder at baseline with the risk of subse-
quent psychopathology. These analyses were conducted to inves-
tigate the extent to which the relationship between panic attacks
and risk of subsequent psychopathology is specific, compared to
that associated with other common mental disorders.

Analytic Sample

Youths with panic attacks (or panic disorder) at baseline
(weighted N=131) were included in the analysis of comorbid dis-
orders at baseline and compared on the presence of each mental
disorder and number of mental disorders at baseline and follow-
up with youths without panic attacks at baseline (weighted N=
2,890). For the analyses of the relationship between panic attacks
and cumulative lifetime incidence of each mental disorder and
between panic attacks and the number of mental disorders, sub-
jects with panic attacks (or panic disorder) (weighted N=186) at
any of the three waves (time 0, time 1, or time 2) were compared
with those without panic attacks or panic disorder (lifetime)
(weighted N=2,361). These groups were derived from the follow-
up sample of 2,548 subjects.

Results

Baseline Prevalence of Mental Disorders

Panic attacks at baseline were associated with a higher
likelihood of any disorder at baseline (89.4% versus 52.8%)
(odds ratio=8.5, CI=4.0–17.8) and with a higher likelihood
of each mental disorder assessed at baseline, compared to
a lack of panic attacks, although the associations with any
eating disorder, anorexia, or bulimia failed to reach statis-
tical significance (Table 1). The strongest associations at
baseline were between panic attacks and posttraumatic
stress disorder (PTSD) (12.8% versus 0.8%) (odds ratio=
14.8, CI=6.7–33.1), agoraphobia (20.5% versus 2.1%) (odds
ratio=10.3, CI=5.7–18.6), generalized anxiety disorder
(12.4% versus 1.7%) (odds ratio=7.0, CI=3.3–15.0), obses-
sive-compulsive disorder (OCD) (2.7% versus 1.7%) (odds
ratio=4.0, CI=1.2–13.5), and bipolar I disorder (7.7% versus
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1.2%) (odds ratio=6.2, CI=2.6–14.4). These associations
were adjusted for age and gender.

The presence of panic attacks at any of the three waves
(time 0, time 1, or time 2) was associated with a signifi-
cantly increased cumulative lifetime incidence of any anx-
iety disorder, any mood disorder, any substance use disor-
der, any eating disorder, and any somatoform disorder/
syndrome (Table 1). Patterns in the strength of associa-
tions between panic attacks and specific anxiety, mood,
and substance use disorders were similar to those ob-
served among baseline comparisons. An association be-
tween panic attacks and a significantly higher cumulative
lifetime incidence of psychotic symptoms was also evi-
dent (7.0% versus 2.2%) (odds ratio=3.5, CI=1.8–6.8).

Baseline Associations

Among young persons with panic attacks at baseline,
13.6% were free of panic attacks and mental disorders at
follow-up (versus 43.2% among subjects without panic at-
tack at baseline) (p<0.0001, odds ratio=4.9, CI=2.6–9.4).
Among those with panic attacks at baseline, the odds of
having two or more comorbid mental disorders at follow-
up (16.5% [N=21] versus 14.5% [N=419]) (odds ratio=5.8,

CI=2.6–12.7) were about six times higher, the odds of hav-
ing three or more mental disorders at follow-up were ap-
proximately 20 times higher (37.6% [N=49] versus 9.8%
[N=282]) (odds ratio=19.4, CI=9.3–40.5), and the odds of
having four or more mental disorders at follow-up were
nearly 40 times higher (19.0% [N=25] versus 2.3% [N=66])
(odds ratio=39.9, CI=17.3–92.1), compared with the odds
among those who did not have panic attacks at baseline.

Incidence of Mental Disorders at Follow-Up

Even after adjustment for all comorbid disorders at base-
line, panic attacks at baseline were associated with a higher
risk for first onset of any anxiety disorder (odds ratio=2.8,
CI=1.3–5.9), social phobia (odds ratio=2.8, CI=1.0–7.6),
specific phobia (odds ratio=2.3, CI=1.0–5.1), generalized
anxiety disorder (odds ratio=10.1, CI=2.7–36.8), any sub-
stance use disorder (odds ratio=2.1, CI=1.0–4.4), any alco-
hol use disorder (odds ratio=2.4, CI=1.2–5.1), and any so-
matoform disorder (odds ratio=3.0, CI=1.7–5.5) at follow-
up at either time 1 or time 2 (Table 2).

Having panic attacks at baseline was associated with sig-
nificantly increased odds of having multiple anxiety, mood,
and substance use disorders at baseline, compared to lack of

TABLE 1. Baseline Prevalence and Cumulative Lifetime Incidence of Mental Disorders and Symptoms by Baseline Panic
Attack Status in a Community Sample of Adolescents and Young Adults Ages 14–24 Years at Baselinea

Disorder or Symptom

Baseline Prevalence 
(N=3,021)

Odds 
Ratio 95% CI

Cumulative Lifetime Incidence 
(N=2,548)b

Odds 
Ratio 95% CI

Respondents 
Without 

Panic Attack 
(N=2,890)

Respondents 
With 

Panic Attack 
(N=131)

Respondents 
Without Panic 

Attack 
(N=2,361)

Respondents 
With 

Panic Attack 
(N=186)

N % N % N % N %
Any anxiety disorder 722 25.0 71 54.6 3.2* 2.2–4.8 761 54.6 119 64.3 3.5* 2.5–5.1
Social phobia 193 6.7 26 20.1 3.1* 1.8–5.3 209 20.1 46 24.5 3.1* 2.0–4.7
Specific phobia 451 15.6 39 29.9 2.1* 1.4–3.3 475 29.9 84 45.3 3.1* 2.2–4.4
Agoraphobia 61 2.1 27 20.5 10.3* 5.7–18.6 68 20.5 35 18.6 6.9* 4.2–11.5
Obsessive-compulsive disorder 18 0.6 3 2.7 4.0* 1.2–13.5 22 2.7 11 6.1 6.3* 2.6–15.3
Generalized anxiety disorder 48 1.7 16 12.4 7.0* 3.3–15.0 50 12.4 26 14.1 6.7* 3.6–40.4
Posttraumatic stress disorder 23 0.8 17 12.8 14.8* 6.7–33.1 32 12.8 21 11.1 8.3* 4.2–16.5
Any mood disorder 447 15.5 56 42.7 3.7* 2.4–5.6 580 42.7 102 55.0 3.6* 2.5–5.0
Any depressive disorder 367 12.7 42 31.8 2.8* 1.8–4.5 471 31.8 87 47.1 3.3* 2.3–4.7
Major depression 321 11.1 28 21.2 1.9* 1.1–3.2 75 21.2 75 41.2 2.8* 2.0–4.0
Dysthymia 73 2.5 18 13.6 5.2* 2.7–10.3 85 13.6 25 13.5 3.9* 2.2–6.7
Bipolar I disorder 36 1.2 10 7.7 6.2* 2.6–14.4 54 7.7 12 6.7 3.1* 1.5–6.4
Bipolar II disorder 53 1.8 7 5.1 2.7* 1.2–6.4 83 5.1 16 8.4 2.4* 1.3–4.4
Any substance use disorder 793 27.5 79 60.4 4.5* 2.9–6.9 979 60.4 122 65.9 3.2* 2.2–4.6
Alcohol use disorder 435 15.1 46 34.9 4.3* 2.6–7.2 647 34.9 80 42.9 2.7* 1.9–4.0
Illicit substance use disorder 119 4.1 19 14.5 4.4* 2.4–8.1 185 14.5 33 17.7 3.2* 2.0–5.1
Nicotine dependence 503 17.4 64 49.3 4.5* 3.0–6.9 533 49.3 99 53.2 4.0* 2.8–5.6
Any eating disorder 80 2.8 10 7.7 2.2 0.9–5.4 92 7.7 21 11.2 2.6* 1.4–4.8
Anorexia 23 0.8 3 2.1 2.0 0.4–9.3 33 2.1 5 2.9 1.7 0.6–4.7
Bulimia 24 0.8 2 1.6 1.3 0.3–6.2 23 1.6 8 4.4 3.6* 1.3–10.2
Any somatoform disorder 336 11.6 44 33.3 3.3* 2.1–5.2 771 33.3 119 64.2 3.6* 2.5–5.2
Psychotic symptoms —c —c 51 2.2 13 7.0 3.5* 1.8–6.8
a Data were gathered in Munich, Germany, by using the Munich Composite International Diagnostic Interview (25) in three waves of interviews

(baseline; follow-up time 1, 14–25 months after baseline; and follow-up time 2, 34–50 months after baseline). All numbers and percents ex-
cept the total numbers of participants who provided data for baseline prevalence and cumulative lifetime incidence were weighted to con-
sider various sampling probabilities and systematic nonresponse at baseline according to age, gender, and geographic distribution. Odds ra-
tios are from logistic regression analyses and are adjusted for age and gender. Respondents without panic attack constituted the reference
group.

b Cumulative lifetime incidence was calculated by adding the numbers of incident cases at baseline, time 1, and time 2.
c Data not gathered.
*p<0.05.
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panic attacks at baseline (Table 3). It is interesting to note
that among those with panic attacks the likelihood of having
exactly one anxiety disorder at baseline (37.1%) was very
similar to that of having exactly one mood disorder (37.9%)
or exactly one substance use disorder (30.3%). Further, the
odds of having two versus no substance use disorders (odds
ratio=9.3, CI=5.1–17.1) and two versus no mood disorders
(odds ratio=4.8, CI=1.8–12.9) exceeded those associated
with having two anxiety disorders (odds ratio=3.3, CI=
1.7–6.7), while the odds of having at least three substance
use disorders (odds ratio=14.3, CI=5.7–36.0) were relatively
comparable to those of having three or more anxiety disor-
ders (odds ratio=14.8, CI=7.0–31.3) among those with panic
attacks, compared to those without panic attacks.

Similar to the baseline associations, panic attacks at any
of the three time points were associated with a significantly
higher cumulative lifetime incidence of multiple anxiety,
mood, and substance use disorders (Table 3). For instance,
panic attacks were associated with a significantly increased
likelihood of two anxiety, mood, or substance use disorders
and at least three anxiety or substance use disorders.

Incidence of Multiple Mental Disorders

Panic attacks at baseline were associated with higher
odds of having at least two incident anxiety disorders

(odds ratio=3.9, CI=0.8–18.2), at least two incident mood
disorders (odds ratio=4.7, CI=0.5–40.3), and two or more
incident substance use disorders (odds ratio=4.5, CI=
1.3–15.1) with relatively comparable strength, although
only the relation with substance use disorders reached
statistical significance (Table 4). Panic attacks at baseline
were associated with higher odds of having three or more
anxiety disorders (odds ratio=7.8, CI=2.7–22.6) and at least
two substance use disorders (odds ratio=3.8, CI=1.3–11.2),
after adjustment for all comorbid disorders at baseline
(Table 4). The odds of multiple mental disorders among
those with panic attacks, compared to those without, was
consistently higher in each category, although most re-
sults failed to reach statistical significance.

Supplementary Analyses

In an attempt to determine whether the relationships
between panic attack and subsequent risk of both comor-
bid mental disorder across the range of psychopathology
and of severe psychopathology (i.e., multiple comorbid
mental disorders) showed any specificity, we compared
the relationships of major depressive episode, specific
phobia, and any eating disorder with the subsequent risk
of comorbid mental disorders. Although this crude explo-
ration should not be regarded as an appropriate test, the

TABLE 2. Incidence of Mental Disorders and Symptoms at Follow-Up by Baseline Panic Attack Status in a Community
Sample of Adolescents and Young Adults Ages 14–24 Years at Baselinea

Incidence at Follow-Up (N=2,548)b Odds Ratio Adjusted
for Age, Gender, and All 

Mental Disorders
Respondents Without 
Panic Attack (N=2,441)

Respondents With 
Panic Attack (N=106)

Odds Ratio Adjusted 
for Age and Gender

Disorder or Symptom N % N % Odds Ratio 95% CI Odds Ratio 95% CI
Any anxiety disorder 196 10.7 16 33.4 4.2* 2.1–8.5 2.8* 1.3–5.9
Social phobia 63 2.8 9 11.4 4.4* 1.9–10.4 2.8* 1.0–7.6
Specific phobia 135 6.5 14 20.2 3.4* 1.7–6.8 2.3* 1.0–5.1
Agoraphobia 27 1.1 4 4.3 3.7* 1.1–12.4 3.1 0.7–13.1
Obsessive-compulsive disorder 11 0.4 4 4.3 9.5* 2.2–41.7 1.4 0.2–9.0
Generalized anxiety disorder 14 0.6 10 10.1 16.4* 5.6–47.8 10.1* 2.7–36.8
Posttraumatic stress disorder 17 0.7 3 2.7 3.9* 1.2–13.0 1.0 0.2–6.2
Any mood disorder 252 12.2 15 23.9 2.2* 1.1–4.3 1.4 0.6–2.9
Any depressive disorder 210 9.8 17 23.0 2.6* 1.4–4.9 1.3 0.6–2.7
Major depression 194 9.0 19 22.5 2.8* 1.5–5.1 1.5 0.7–2.9
Dysthymia 45 1.9 4 3.8 2.0 0.6–7.1 1.1 0.3–4.4
Bipolar I disorder 27 1.1 1 0.6 0.7 0.1–5.2 0.2 0.02–2.7
Bipolar II disorder 45 1.9 6 5.5 2.8 0.1–8.0 2.0 0.5–7.7
Any substance use disorder 375 21.0 12 28.6 2.1 1.0–4.4 2.1* 1.0–4.4
Alcohol use disorder 307 14.8 14 21.2 2.5* 1.2–5.0 2.4* 1.2–5.1
Illicit substance use disorder 105 4.5 5 5.4 2.1 0.7–6.6 1.2 0.5–3.2
Nicotine dependence 173 8.5 9 16.1 2.4* 1.1–5.0 1.8 0.8–4.2
Any eating disorder 37 1.6 4 3.6 1.9 0.6–5.6 1.0 0.3–3.3
Anorexia 23 0.9 1 1.0 0.9 0.1–6.7 —c

Bulimia 6 0.2 0 0.0 —c —c

Any somatoform disorder 533 24.7 40 56.2 4.0* 2.2–7.1 3.0* 1.7–5.5
Psychotic symptomsd 57 2.3 7 6.4 2.9* 1.2–6.7 1.5 0.6–3.9
a Data were gathered in Munich, Germany, by using the Munich Composite International Diagnostic Interview (25) in three waves of interviews

(baseline; follow-up time 1, 14–25 months after baseline; and follow-up time 2, 34–50 months after baseline). All numbers and percents ex-
cept the total number of participants who provided data for incidence at follow-up were weighted to consider various sampling probabilities
and systematic nonresponse at baseline according to age, gender, and geographic distribution. Odds ratios are from logistic regression anal-
yses. Respondents without panic attack constituted the reference group.

b Number of incident cases at either time 1, 14–25 months after baseline, or time 2, 34–50 months after baseline.
c Odds ratio was not calculated because of small cell size.
d Odds ratios for psychotic symptoms do not indicate incidence at follow-up since they were assessed at time 2 only; therefore, these odds ra-

tios refer to lifetime incidence.
*p<0.05
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results confirmed first that the presence of any diagnosis
increased the likelihood of additional comorbid diag-
noses. The associations, however, were not as strong, con-
sistent, or applicable to the range of mental disorders as
were the associations with panic attacks. Further, it should
be noted that this analysis required the comparison of the
effects of panic attacks with the effects of full-blown DSM-
IV disorders, which lends support to the predictive
strength of panic attacks.

Discussion

These data are consistent with and extend prior research
with adults by showing that panic attacks are associated
with high levels of comorbidity and multimorbidity across
the diagnostic spectrum among adolescents and young
adults in the community. Further, these results suggest that
beyond the associations with panic disorder and agora-
phobia, panic attacks are associated with increased risk of
the onset of anxiety disorders (specifically generalized anx-
iety disorder, social phobia, and specific phobia), affective
disorders, and substance use disorders, especially alcohol
use disorders, by young adulthood. The findings also indi-
cate that the majority of respondents who report panic at-
tacks have at least one comorbid mental disorder during
adolescence and that by young adulthood, more than one-
half of those with panic attacks have multiple mental dis-
orders, which is a significantly higher percentage than was
found among their peers without panic attacks.

These data provide initial evidence suggesting that the
high rates of comorbid mental disorders among adults
with panic attacks are already evident among younger
persons with panic attacks. The data suggest that while
panic attacks in themselves are not considered a disorder
or a condition that requires treatment (DSM-IV ), more
than one-half of those with panic attacks have at least one
full-blown anxiety, mood, or substance use disorder,
which may be relevant from both a clinical and public
health perspective.

The type of associations as well as the strength of associ-
ations between panic attacks and comorbid mental dis-
orders and multiple morbidity appeared fairly unique to
panic attacks, despite the fact that there is a consistent
association between having one mental disorder and a
higher risk of comorbidity for all mental disorders. The re-
sults of our additional analyses for other mental disorders
(e.g., major depression, eating disorders, specific phobia)
also demonstrated higher rates of comorbidity; however,
these associations were not consistent across the range of
mental disorders nor were they associated with multiple
mental disorders, in contrast to the consistent associations
between panic attacks and the range of mental disorders.
Therefore, the results appear consistent with previous data
in finding a higher risk of comorbidity but provide new in-
formation regarding the strength, persistence, and com-
prehensiveness of panic attack as a factor associated with
greater risk of the range of mental disorders.

TABLE 3. Baseline Prevalence and Cumulative Lifetime Incidence of Multiple Mental Disorders by Baseline Panic Attack
Status in a Community Sample of Adolescents and Young Adults Ages 14–24 Years at Baselinea

Baseline Prevalence 
(N=3,021)

Cumulative Lifetime Incidence 
(N=2,548)b

Respondents 
Without 

Panic Attack 
(N=2,890)

Respondents 
With 

Panic Attack 
(N=131) Odds 

Ratio

Respondents 
Without 

Panic Attack 
(N=2,361)

Respondents 
With 

Panic Attack 
(N=186) Odds 

RatioComorbid Disorders N % N % 95% CI N % N % 95% CI
Anxiety disorders

None 2,168 75.0 53 40.8 1.0 — 1,600 67.8 65 35.1 1.0 —
One 540 18.7 48 37.1 3.3* 2.1–5.3 552 23.4 56 30.3 2.4* 1.5–3.7
Two 146 5.1 14 10.4 3.3* 1.7–6.7 158 6.7 31 16.8 3.3* 1.9–5.9
Three or more 37 1.3 15 11.7 14.8* 7.0–31.3 51 2.1 33 17.8 14.2* 8.4–23.9

Mood disorders
None 2,443 84.5 75 57.3 1.0 — 1,780 75.4 84 45.0 1.0 —
One 412 14.3 49 37.9 3.5* 2.3–5.5 515 21.8 77 41.4 3.0* 2.0–4.4
Two 35 1.2 6 4.8 4.8* 1.8–12.9 58 2.5 25 13.2 8.3* 4.7–14.8
Three or more 0 0.0 0 0.0 0 — 6 0.27 1 0.32 1.7 0.2–16.5

Substance use disorders
None 2,097 72.6 52 39.7 1.0 — 1,382 58.5 63 34.2 1.0 —
One 576 19.9 40 30.3 3.0* 1.8–4.9 677 28.7 55 29.5 2.0* 1.3–3.1
Two 171 5.9 28 21.7 9.3* 5.1–17.1 237 10.0 46 24.8 6.0* 3.7–9.6
Three or more 47 1.6 11 8.3 14.3* 5.7–36.0 75 3.2 22 11.6 9.7* 5.0–19.0

a Data were gathered in Munich, Germany, by using the Munich Composite International Diagnostic Interview (25) in three waves of interviews
(baseline; follow-up time 1, 14–25 months after baseline; and follow-up time 2, 34–50 months after baseline). All numbers and percents ex-
cept the total numbers of participants who provided data for baseline prevalence and cumulative lifetime incidence were weighted to con-
sider various sampling probabilities and systematic nonresponse at baseline according to age, gender, and geographic distribution. Odds ra-
tios are from logistic regression analyses and are adjusted for age and gender. Respondents without panic attack constituted the reference
group.

b Cumulative lifetime incidence was calculated by adding the numbers of incident cases at baseline, time 1, and time 2.
*p<0.05.
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Our second set of analyses revealed that panic attacks
are independently associated with a higher risk of the on-
set of anxiety and substance use disorders among young
persons. The associations between panic attacks and the
risk of phobias (i.e., specific phobia, social phobia) and
generalized anxiety disorder remained statistically signifi-
cant, albeit in an attenuated fashion after adjustment for
comorbidity. In contrast, the observed relationship be-
tween panic attacks and the risk of OCD, PTSD, and major
depression were no longer evident after adjustment. One
possible explanation is that this clustering of disorders re-
flects a distinction in the nature of the underlying etiologic
mechanisms between panic attacks and the onset of each
mental disorder by young adulthood. For instance, it may
be that there are genetic links between panic attacks and
alcohol use disorders, a hypothesis that is consistent with
family study results (32, 33), while the relationship be-
tween panic attacks and PTSD may be mediated by comor-
bid mental disorders or stressful life events, rather than
through a direct link. We found that a significantly greater
percentage (22.5%) of those with panic attacks developed
major depression by early adulthood, compared with those
without panic attacks (9.0%), and this finding is consistent
with results from cross-sectional studies among adults (9,
10, 16). Yet, when we adjusted this association for the pres-
ence of comorbid disorders at baseline, it was not statisti-
cally significant. It may be that the younger age of this sam-
ple did not allow for enough time in the period of highest
risk for onset of depression for this link to become observ-
able, leading to small cell size. It could also be that the link
is entirely due to comorbidity, although studies in adults

have found a significant association, even after adjustment
for the range of psychopathology (6, 9, 14, 15). It is also
conceivable that the relationship between panic attacks
and risk of depression is more strongly related to age or dif-
ferentially related to age, compared with the associations
between panic attacks and anxiety and substance use dis-
orders, in light of the contrast between our findings and
those from adult samples. In an attempt to determine
whether there was one specific comorbid disorder that ac-
counted for this decrease in the strength of each link (i.e.,
whether the relationship between panic attacks and major
depression was not due solely to comorbidity with alcohol
dependence but was the result of a small contribution to
the relationship made by each comorbid disorder), we fit-
ted additional logistic regressions and included each co-
morbid disorder in a separate model. The results of these
analyses suggested that each comorbid disorder made a
small contribution to this link and that no one specific dis-
order could be identified as accounting for these patterns.
This result was consistent across disorders.

Future studies that use longitudinal data to investigate
more closely the mechanisms of these relationships may
lead to a more in-depth understanding of the possible eti-
ologic links underlying each of these associations. It is in-
teresting to note that the observed relationship between
panic attacks and psychotic symptoms is consistent with
and contributes to growing evidence from clinical and ep-
idemiologic studies of an association between panic and
various forms of psychosis (4, 5, 34). Unfortunately, psy-
chosis was not evaluated at the baseline assessment of the
Early Developmental Stages of Psychopathology Study, so

TABLE 4. Incidence of Multiple Mental Disorders at at Follow-Up by Baseline Panic Attack Status in a Community Sample
of Adolescents and Young Adults Ages 14–24 Years at Baselinea

Incidence at Follow-Up (N=2,548)b Odds Ratio Adjusted for Age, 
Gender, and All Mental Disorders 

Assessed at Baseline
Respondents Without 
Panic Attack (N=2,441)

Respondents With 
Panic Attack (N=106)

Odds Ratio Adjusted 
for Age and Gender

Comorbid Disorders N % N % Odds Ratio 95% CI Odds Ratio 95% CI
Anxiety disorders

None 1,634 89.3 31 68.3 1.0 — 1.0 —
One 167 9.2 11 24.3 3.5* 1.6–7.7 2.3 0.9–5.8
Two 24 1.3 2 3.6 3.9 0.8–18.2 2.2 0.4–13.4
Three or more 5 0.3 2 3.8 16.9* 2.2–131.5 7.8* 2.7–22.6

Mood disorders
None 1,052 90.7 46 76.1 1.0 — 1.0 —
One 100 8.6 31 21.4 2.0 1.0–4.2 1.3 0.6–2.8
Two 7 0.63 2 2.6 4.7 0.5–40.3 2.9 0.4–23.2
Three or more 1 0.03 0 —c —c

Substance use disorders
None 1,415 79.0 31 71.4 1.0 — 1.0 —
One 289 16.2 8 18.3 1.6 0.7–3.9 1.7 0.7–4.1
Two 68 3.8 4 9.1 4.5* 1.3–15.1 3.8* 1.3–11.2
Three or more 20 1.0 1 1.2 3.4 0.4–26.5 5.3 0.6–48.7

a Data were gathered in Munich, Germany, by using the Munich Composite International Diagnostic Interview (25) in three waves of interviews
(baseline; follow-up time 1, 14–25 months after baseline; and follow-up time 2, 34–50 months after baseline). All numbers and percents ex-
cept the total number of participants who provided data for incidence at follow-up were weighted to consider various sampling probabilities
and systematic nonresponse at baseline according to age, gender, and geographic distribution. Odds ratios are from logistic regression anal-
yses. Respondents without panic attack constituted the reference group.

b Number of incident cases at either time 1 or time 2.
c Odds ratio was not calculated because of small cell size.
*p<0.05.
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calculation of risk of psychosis associated with panic at-
tacks was not possible.

The limitations of this study should be noted. Small cell
size because of low prevalence of less common disorders
may have limited our ability to detect significant effects
(e.g., for bipolar disorder). Our findings were obtained in a
sample of 14–24-year-olds living in Munich, a metropoli-
tan area with a population that has a relatively high quality
of life and high socioeconomic status. Thus, direct com-
parisons with other age groups and areas characterized by
other sociodemographics must be made with caution.
That the period of high risk for onset of mental disorders
had not fully passed at the time of the final assessment
suggests that these estimates may underestimate lifetime
risks.

Despite these limitations, the current study confirms
previous findings of linkages between panic attacks and
the range of mental disorders seen cross-sectionally among
adults (9, 12–15, 20) and extends these associations to ad-
olescents and young adults. Use of prospective methods to
examine the relationship between panic attacks and the
onset of the range of mental disorders in young adulthood
in this study provides preliminary evidence of links be-
tween panic attacks and greater risk of onset of anxiety
and substance use disorders during young adulthood. Fi-
nally, these data suggest that panic attacks are associated
with severe psychopathology (defined as the presence of
multiple mental disorders), with a majority of young per-
sons with panic attacks meeting diagnostic criteria for at
least three comorbid mental disorders by young adult-
hood. Future studies that replicate and examine each as-
sociation observed in this study in greater depth across
time will be useful in untangling the observed links and in
exploring the potential utility of preventive interventions
among those at risk. Investigation of the predictors for
panic attacks, including family, genetic, social, and envi-
ronmental risk factors, is needed.
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