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Objective: To present nationally representative
data on the prevalence, correlates, and comor-
bidity of DSM-IV panic disorder (PAN), in-
cluding the differentiation between panic with
agoraphobia (PDA) and without agoraphobia
(PDWA) and agoraphobia without a history of
panic disorder (AG).

Method: The data were derived from the
2001–2002 National Epidemiologic Survey on
Alcohol and Related Conditions (N = 43,093).
Prevalence, correlates, and comorbidity of PAN,
PDA, and PDWA with Axis I and II disorders
were determined.

Results: Prevalences of 12-month and lifetime
PAN were 2.1% and 5.1%. Rates of 12-month
and lifetime PDWA were 1.6% and 4.0%,
exceeding those of 12-month (0.6%) and lifetime
(1.1%) PDA. Rates of 12-month and lifetime AG
were extremely low, 0.05% and 0.17%. Being
female, Native American, middle-aged, widowed/
separated/divorced, and of low income increased
risk, while being Asian, Hispanic, or black de-
creased risk for PAN, PDA, and PDWA. Individu-
als with PDA were more likely to seek treatment
and had earlier ages at onset and first treatment,
longer episodes, and more severe disability, im-
pairment, panic symptomatology, and Axis I
and II comorbidity than those with PDWA.

Conclusion: PDA may be a more severe vari-
ant of PAN. Overrepresentation of PDA in treat-
ment settings reflects increased treatment seeking
and the severity of PDA relative to PDWA. The
very low prevalence of AG leaves open questions
about the meaning of the disorder as a distinct
clinical entity as defined in the DSM-IV.

(J Clin Psychiatry 2006;67:363–374)

P anic disorder is characterized by unexpected re-
peated episodes of intense fear accompanied by
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physical symptoms that may include chest pain, heart pal-
pitations, shortness of breath, dizziness, or abdominal dis-
tress, as well as intense interepisode anxiety. The disorder
is chronic, recurring, and disabling and is comorbid with
many other psychiatric disorders.1–7 Agoraphobia, the fear
of being in places or situations from which escape might
be difficult or help unavailable in the event of panic at-
tacks or symptoms, has been linked with panic disorder
since the early versions of modern nomenclatures.8–11 In
those earlier writings, agoraphobia was described as a
consequence of recurrent panic attacks. According to that
concept, agoraphobia accompanying panic disorder indi-
cates a more severe form of panic disorder and, given the
specific nature of the fear, would seldom occur among
those without a history of panic disorder. Empirically,
however, the nature of the relationship between panic dis-
order and agoraphobia is not well understood, and thus
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current and accurate information on the epidemiology and
comorbidity of panic disorder and agoraphobia in the
United States is needed.

The DSM-III-R12 and DSM-IV13 included 3 relevant
categories: panic disorder with agoraphobia (PDA), panic
disorder without agoraphobia (PDWA), and agoraphobia
without a history of panic disorder (AG). No large-scale
epidemiologic survey conducted in the United States
has reported separate rates for DSM-IV PDA, PDWA,
and AG. Five surveys from other countries14–20 combined
PDA and PDWA, showing 12-month rates of 0.8% to
2.3% and lifetime rates of 2.1% to 3.9%. One survey15 re-
ported rates of 12-month PDA (0.9%) and PDWA (1.3%).
International epidemiologic studies using DSM-III-R cri-
teria also combined PDA and PDWA, showing slightly
higher rates than DSM-IV criteria for 12-month (1.1%–
2.6%) and lifetime (2.3%–4.5%) panic disorder,21–25 simi-
lar to current and lifetime U.S. rates of 2.3% and 3.5% re-
ported in the National Comorbidity Survey (NCS)26

conducted from 1990 to 1992.
Concerning DSM-IV AG, reliable, semistructured

clinician assessments in an Italian community sample in-
dicated rates of 0.1% for 12-month and 0.4% for lifetime
disorders.17,18 These low rates are consistent with samples
of AG in U.S. patients3,4,27 and families participating in
genetics studies.28 In contrast, many epidemiologic sur-
veys showed surprisingly high rates of DSM-III-R or
DSM-IV 6-month/12-month (1.6%–5.1%) and lifetime
(3.4%–5.3%) rates of AG.15,20,22,23,25,26

To better understand these unexpectedly high rates of
AG, we considered the assessment methodology shared
by the surveys producing the high rates. This method-
ology was found in the World Health Organization-
Composite International Diagnostic Interview (WHO-
CIDI),29 used in 2 of the studies15,23; the University
of Michigan (UM)-CIDI,30 used in 2 other studies22,25,26;
and the Munich-CIDI,31 used in 1 study.20 All included
items covering typical agoraphobic situations (e.g.,
crowds, tunnels/bridges, public transportation). However,
none included questions asking if the situations were
feared due to anticipated difficulty of escape or gaining
help in the case of a panic attack or symptom, the aspect
of agoraphobia that primarily differentiates it from spe-
cific phobia of the same situations.32–35 Thus, these studies
may have combined cases of true agoraphobia and spe-
cific phobia, artifactually inflating rates of AG. This pos-
sibility is supported by clinical reappraisal studies show-
ing that 62% to 95% of individuals diagnosed with AG
by the WHO-CIDI,15,36 UM-CIDI,37 and Munich-CIDI38

and the direct predecessor of these instruments, the Diag-
nostic Interview Schedule (DIS),39 were found on reinter-
view to be rediagnosed as representing cases of specific
phobia.40,41

In addition to the possibility of overestimated rates,
since the early 1980s only 2 epidemiologic surveys that

included DSM-III-R or DSM-IV panic disorder and ago-
raphobia15,25 have presented information on an array of
sociodemographic characteristics. Further, none exam-
ined onset, course, or treatment seeking or comorbidity
with specific disorders, especially personality disorders.
Thus, a gap in knowledge exists concerning accurate and
detailed information about the prevalence, correlates,
course, treatment seeking, and comorbidity of panic dis-
order and agoraphobia.

This gap in knowledge affects a number of important
areas, 2 in particular. The first concerns policy, as the in-
formation is needed in order to initiate accurate evalua-
tion of treatment needs and the economic costs of the
disorders. The second concerns etiologic research, in
particular molecular genetics studies. In these studies,
phenotype choice is crucial to the success of the study,
and investigators have explicitly addressed the uncer-
tainty in characterizing probands and relatives as affected
if they have PDA, PDWA, or AG,28 especially in light of
the epidemiologic survey findings.42 The concept of ago-
raphobia as an indicator of severe panic disorder would
be supported by showing that compared to PDWA, PDA
is less common and has earlier onset, more severe panic
symptomatology, and greater comorbidity, disability,
chronicity, and likelihood of treatment. Further support
would arise by finding very low rates of AG in the gen-
eral population.

The National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC)43,44 was designed, in part,
to overcome the limitations of previous epidemiologic
surveys on panic disorder and agoraphobia and to pro-
vide accurate information on the epidemiology and co-
morbidity of panic disorder, PDA, PDWA, and AG. The
large NESARC sample size (N = 43,093) and excellent
response rate (81.0%) allows precise estimation of rates
of rare disorders, detailed examination of these disorders
across a range of sociodemographic and clinical corre-
lates, and a more detailed analysis of comorbidity.

METHOD

Sample
The 2001–2002 NESARC is a representative sample

of the United States conducted by the National Institute
on Alcohol Abuse and Alcoholism (NIAAA).43,44 The
NESARC target population was the civilian population,
aged 18 years and older, residing in households and
group quarters. Face-to-face interviews were conducted
with 43,093 respondents. The survey response rate
was 81%. Blacks, Hispanics, and young adults (aged
18–24 years) were oversampled, with data adjusted for
oversampling and household- and person-level nonre-
sponse. The weighted data were then adjusted to repre-
sent the U.S. civilian population based on the 2000
census.
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DSM-IV Diagnostic Interview
The diagnostic interview used to generate diag-

noses was the NIAAA Alcohol Use Disorder and Asso-
ciated Disabilities Interview Schedule-DSM-IV Version
(AUDADIS-IV).45 This structured diagnostic interview,
designed for lay interviewers, was developed to advance
measurement of substance use and mental disorders in
large-scale surveys.

Panic Disorder and Agoraphobia
An episode of panic disorder (PAN) was diagnosed

when recurrent unexpected panic attacks occurred and at
least 1 attack was followed by at least 1 month of persis-
tent concern about having additional attacks, worry about
the implications/consequences of the attacks, or a signifi-
cant change in behavior related to the attacks.13 In the
AUDADIS-IV, panic attacks were operationalized as dis-
crete periods of intense fear/discomfort in which at least
4 of the 13 DSM-IV panic attack symptoms developed
abruptly and reached a peak within 10 minutes. Diagnoses
of PDA also required the presence of agoraphobia, while
diagnoses of PDWA required the absence of agoraphobia.
Consistent with the DSM-IV, agoraphobia was defined as
anxiety about being in situations from which escape
might be difficult/embarrassing or in which help might
not be available in the event of having an unexpected or
situationally predisposed panic attack or panic-like symp-
toms and avoiding such situations, enduring them with
marked distress/anxiety about having a panic attack or
panic-like symptoms, or requiring the presence of a com-
panion. Unexpected panic attack is defined as in DSM-IV,
i.e., not associated with a situational trigger, as is situa-
tionally predisposed, i.e., likely although not invariably
occurring in the presence of a situational trigger.

Diagnoses of AG required the presence of agoraphobia
(defined above) related to the fear of developing panic at-
tacks or symptoms that might be incapacitating or embar-
rassing in the corresponding situations. Diagnoses of AG
also required that the full criteria for panic disorder not be
met on a lifetime basis. Among respondents with lifetime
PDA, PDWA, and AG thus defined, respondents with at
least 1 episode during the year before the interview were
classified with 12-month diagnoses. All PDA, PDWA,
and AG diagnoses required that the clinical significance
criterion of the DSM-IV (p. 7)13 be met. Unlike other in-
struments used in epidemiologic surveys,27–31,46 the diag-
noses of PDA, PDWA, and AG were primary (or indepen-
dent) diagnoses44; substance-induced disorders or those
due to medical conditions were excluded (DSM-IV,
p. 192).13

Other Psychiatric Disorders
The AUDADIS-IV also assessed 3 other DSM-IV anx-

iety disorders—social phobia, specific phobia, and gener-
alized anxiety disorder—and 4 major mood disorders,

namely, dysthymia and major depressive, bipolar I, and
bipolar II disorders. Diagnosis of all of these disorders
followed DSM-IV criteria, required the clinical signifi-
cance criteria to be met, and ruled out substance-induced
episodes or those due to a medical condition. Agorapho-
bic fears (e.g., being in a crowd, standing in a line, closed
spaces, bridges, buses, trains) not involving fear of diffi-
culty in escaping or getting help in the event of a panic
attack or symptoms were diagnosed as specific phobia if
they met all other criteria for specific phobia.

AUDADIS-IV questions operationalize DSM-IV cri-
teria for alcohol and drug-specific abuse and dependence
for 10 drug classes44 (aggregated in this report). Consis-
tent with DSM-IV, 12-month and lifetime AUDADIS-IV
diagnoses of alcohol abuse required at least 1 of the 4 cri-
teria for abuse either in the 12-month period preceding
the interview or previously. AUDADIS-IV lifetime alco-
hol dependence diagnoses required at least 3 of the 7
DSM-IV criteria for dependence during the past year or
prior. For prior diagnoses of alcohol dependence, at least
3 criteria must have occurred within a 1-year period, fol-
lowing DSM-IV. Drug abuse and dependence and nico-
tine dependence47 diagnoses used the same algorithms.

AUDADIS-IV assessments of DSM-IV personality
disorders (PDs) have been described in detail previ-
ously.48,49 These include avoidant, dependent, obsessive-
compulsive, paranoid schizoid, histrionic, and antisocial
PDs. DSM-IV PD diagnoses require evaluating long-term
patterns of functioning. AUDADIS-IV PD diagnoses
were made accordingly. To receive a DSM-IV PD di-
agnosis, respondents needed the required number of
DSM-IV symptoms for the specific PD, with at least 1
symptom causing distress and/or social or occupational
dysfunction. Diagnoses of antisocial personality disorder
required the specified number of DSM-IV symptoms for
conduct disorder before age 15 and adult antisocial per-
sonality disorder since age 15.

As reported elsewhere, test-retest reliability of panic
disorder and agoraphobia diagnoses was fair to good
(κ = 0.42–0.52),50 and reliability (κ > 0.74)50–53 and valid-
ity54–62 were good to excellent for substance use disorders.
Reliability was fair to good for mood and other anxiety
disorders (κ = 0.40–0.60) and PDs (κ = 0.40–0.67).50 In
addition, validity of PDA, PDWA, and AG diagnoses was
assessed using the 12-Item Short Form Health Survey,
version 2 (SF-12v2), a reliable and valid impairment
measure in population surveys.63 Controlling for socio-
demographic factors and other mental disorders, both
PDA and PDWA showed highly significant relationships
(p < .00001) with domains measured by SF-12v2 scales
(Mental Health Summary, Social Functioning, Role Emo-
tional Functioning, Mental Health). Respondents with
PDA demonstrated significantly greater (p < .03 to .0001)
disability and mental impairment on all 4 SF-12v2
scales than respondents with PDWA. Similar relation-
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ships have been found between other AUDADIS-IV
anxiety, mood, and personality disorders and SF-12v2
domains.44,48,49,54,64

Statistical Analyses
Weighted means, medians, and cross-tabulations were

computed to compare PDA and PDWA groups for age at
onset, course, severity of panic symptomatology, impair-
ment, and treatment seeking. Odds ratios (ORs) derived
from linear logistic regression analyses indicated bivari-
ate associations between lifetime PAN, PDA, and PDWA
and (1) sociodemographic correlates and (2) other psy-
chiatric disorders, adjusted for sociodemographic fac-
tors. Two-sided t tests were used to compare beta coeffi-
cients (associated with ORs) between PDA and PDWA
and each other psychiatric disorder. Prevalences and as-
sociations for PAN allow comparison with other epi-

demiologic surveys that combined PDA and PDWA.
Hazard rates reflecting the cumulative risk of PDA and
PDWA onset at specific ages among the population at risk
at those ages were calculated using standard life table
methods.65 Standard errors and 95% confidence intervals
were estimated using SUDAAN,66 which adjusts for char-
acteristics of complex sample surveys.

RESULTS

Prevalence and Sociodemographic Characteristics
Overall, 12-month and lifetime prevalences of PAN

were 2.1% and 5.1%, with rates of PDWA exceeding
those of PDA on a 12-month (1.6% vs. 0.6%) and lifetime
basis (4.0% vs. 1.1%) (Table 1). Rates of AG (12-month,
0.05%; lifetime, 0.17%) were extremely low, precluding
further analyses due to precision concerns.

Table 1. Prevalence of 12-Month and Lifetime DSM-IV PAN, PDA, and PDWA by Sociodemographic Characteristicsa

PAN PDA PDWA
12-Month Lifetime 12-Month Lifetime 12-Month Lifetime
(N = 907)b (N = 2,116) (N = 254) (N = 463) (N = 635) (N = 1,653)

Characteristic % SE % SE % SE % SE % SE % SE
Total 2.1 0.09 5.1 0.15 0.6 0.05 1.1 0.07 1.6 0.07 4.0 0.13
Sex

Male 1.3 0.10 3.3 0.17 0.3 0.05 0.7 0.08 1.0 0.08 2.6 0.15
Female 2.9 0.15 6.7 0.23 0.8 0.07 1.4 0.10 2.1 0.13 5.3 0.21

Race/ethnicity
White 2.3 0.11 5.6 0.18 0.7 0.06 1.2 0.08 1.7 0.09 4.4 0.16
Black 1.5 0.18 3.5 0.30 0.4 0.08 0.8 0.12 1.1 0.15 2.7 0.26
Native American 4.6 0.89 9.3 0.38 1.2 0.45 2.5 0.69 3.5 0.83 6.8 1.17
Asian/Pacific Islander 0.7 0.24 2.1 0.36 0.1 0.06 0.3 0.15 0.7 0.23 1.8 0.33
Hispanic 1.6 0.18 3.6 0.33 0.3 0.09 0.7 0.17 1.3 0.14 2.9 0.25

Age, y
18–29 2.2 0.19 3.9 0.26 0.6 0.10 0.9 0.13 1.6 0.17 3.0 0.22
30–44 2.6 0.19 6.0 0.27 0.8 0.10 1.4 0.14 1.8 0.14 4.6 0.22
45–64 2.3 0.16 6.1 0.26 0.6 0.07 1.3 0.12 1.7 0.14 4.9 0.25
65+ 0.8 0.12 2.8 0.24 0.1 0.03 0.3 0.07 0.7 0.12 2.5 0.24

Marital status
Married/cohabiting 1.9 0.10 4.9 0.18 0.5 0.05 1.0 0.08 1.4 0.09 3.9 0.16
Widowed/separated/divorced 2.8 0.21 6.6 0.31 0.6 0.09 1.3 0.15 2.2 0.20 5.4 0.29
Never married 2.1 0.19 4.3 0.27 0.6 0.11 1.1 0.14 1.5 0.16 3.2 0.22

Education
Less than high school 2.4 0.22 5.0 0.37 0.6 0.10 1.2 0.17 1.8 0.21 3.8 0.31
High school 2.0 0.16 5.2 0.26 0.6 0.09 1.2 0.12 1.4 0.13 4.1 0.23
College or higher 2.1 0.11 5.0 0.18 0.5 0.05 1.0 0.08 1.6 0.10 4.0 0.17

Personal income, $/y
0–19,999 2.8 0.15 6.2 0.24 0.7 0.08 1.4 0.12 2.1 0.13 4.7 0.21
20,000–34,999 1.7 0.15 4.3 0.26 0.5 0.08 0.8 0.11 1.2 0.13 3.5 0.24
35,000–69,999 1.5 0.16 4.2 0.25 0.5 0.09 0.8 0.11 1.0 0.14 3.4 0.24
70,000+ 0.8 0.17 3.3 0.43 0.1 0.03 0.5 0.16 0.7 0.16 2.8 0.39

Urbanicity
Urban 2.2 0.10 5.1 0.17 0.6 0.05 1.1 0.08 1.6 0.07 4.0 0.15
Rural 2.0 0.18 5.0 0.32 0.5 0.09 1.0 0.13 1.6 0.08 4.0 0.30

Region
Northeast 2.4 0.19 5.6 0.37 0.8 0.12 1.4 0.17 1.6 0.14 4.2 0.35
Midwest 2.2 0.19 5.3 0.33 0.6 0.10 1.2 0.15 1.5 0.15 4.2 0.29
South 2.0 0.14 4.6 0.24 0.5 0.07 0.9 0.10 1.5 0.12 3.7 0.22
West 2.0 0.20 5.1 0.31 0.4 0.90 1.0 0.14 1.6 0.18 4.1 0.26

aPercentages reported here are based on weighted data.
bBased on unweighted data.
Abbreviations: PAN = panic disorder (with and without agoraphobia), PDA = panic disorder with agoraphobia, PDWA = panic disorder without

agoraphobia.
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The odds of having PAN, PDA, and PDWA were
significantly greater for women than men (Table 2).
Compared to whites, Native Americans had significantly
greater odds, while the odds for blacks, Hispanics, and
Asians were lower than for whites. Compared with respon-
dents aged 65 and older, all others had higher odds
of PAN, PDA, and PDWA, with the highest odds found
among 30- to 64-year-olds. The odds of PAN and PDA, but
not PDWA, were significantly greater among respondents
who were widowed/separated/divorced compared with
those who were married/cohabiting. Compared with those
in the highest income bracket, respondents in the lowest
income bracket had significantly greater odds of PAN,
PDA, and PDWA.

Age at Onset, Course, Severity,
and Treatment Seeking

The mean age at onset of PDA (28.0 years, 95% CI =
22.7 to 29.3 years) was significantly earlier than for PDWA
(31.8 years, 95% CI = 31.0 to 32.6 years). The hazard rate
curve for PDA (Figure 1) peaked at about age 25 and de-

clined slowly over the next 4 decades of life. The hazard
rates for PDWA (Figure 2) peaked at age 35 and remained
generally stable until age 50, when the rates began to de-
cline. Respondents with PDA (71.6%, 95% CI = 69.6% to
73.8%) were significantly more likely than those with
PDWA (63.2%, 95% CI = 60.2% to 65.3%) to seek treat-
ment, receive medication, and consult a physician or other
health professional for their disorders and were signifi-
cantly younger (31.7 years, 95% CI = 30.2 to 33.2 years
vs. 34.5 years, 95% CI = 33.6 to 35.4 years) at mean age at
first treatment.

As shown in Table 3, respondents with PDA were
significantly more likely than those with PDWA to ex-
perience trembling/shaking, feelings of choking, nausea/
abdominal distress, feeling dizzy/unsteady/light-headed/
faint, chills/hot flashes, depersonalization/derealization,
and fear of losing control during their worst panic attack.
Respondents with PDA were also significantly more likely
to have at least 1 month of persistent concern about having
another panic attack, the implications of having another at-
tack, or a significant behavioral change related to the at-

Table 2. Odds Ratios (ORs) of Lifetime DSM-IV PAN, PDA, and PDWA and Sociodemographic
Characteristics

PAN PDA PDWA
Characteristic OR 95% CI OR 95% CI OR 95% CI
Sex

Male 0.5 0.42 to 0.54 0.5 0.42 to 0.55 0.5 0.37 to 0.63
Female 1.0 1.0 1.0

Race/ethnicity
White 1.0 1.0 1.0
Black 0.6 0.50 to 0.74 0.6 0.48 to 0.73 0.7 0.50 to 0.97
Native American 1.7 1.23 to 2.39 1.6 1.07 to 2.29 2.1 1.19 to 3.85
Asian/Pacific Islander 0.4 0.26 to 0.51 0.4 0.27 to 0.57 0.3 0.10 to 0.70
Hispanic 0.6 0.52 to 0.77 0.7 0.54 to 0.79 0.6 0.36 to 0.95

Age, y
18–29 1.4 1.14 to 1.74 1.2 0.96 to 1.55 2.8 1.66 to 4.80
30–44 2.2 1.82 to 2.70 1.9 1.52 to 2.34 4.5 2.81 to 7.26
45–64 2.3 1.86 to 2.75 2.0 1.61 to 2.50 4.0 2.50 to 6.39
65+ 1.0 1.0 1.0

Marital status
Married/cohabiting 1.0 1.0 1.0
Widowed/separated/divorced 1.4 1.24 to 1.54 1.4 1.23 to 1.59 1.3 0.96 to 1.67
Never married 0.9 0.74 to 1.01 0.8 0.69 to 0.95 1.1 0.82 to 1.47

Education
Less than high school 0.9 0.83 to 1.17 0.9 0.77 to 1.12 1.2 0.87 to 1.65
High school 1.0 0.92 to 1.17 1.0 0.89 to 1.16 1.2 0.91 to 1.48
College or higher 1.0 1.0 1.0

Personal income, $/y
0–19,999 1.9 1.42 to 2.55 1.7 1.26 to 2.35 2.7 1.46 to 5.18
20,000–34,999 1.3 0.96 to 1.75 1.2 0.90 to 1.71 1.6 0.80 to 3.08
35,000–69,999 1.3 0.95 to 1.69 1.2 0.88 to 1.64 1.6 0.83 to 3.08
70,000+ 1.0 1.0 1.0

Urbanicity
Urban 1.0 1.0 1.0
Rural 1.0 0.88 to 1.20 1.0 0.84 to 1.20 1.1 0.82 to 1.54

Region
Northwest 1.1 0.91 to 1.34 1.0 0.82 to 1.27 1.5 0.98 to 2.14
Midwest 1.1 0.88 to 1.27 1.0 0.84 to 1.24 1.2 0.80 to 1.80
South 0.9 0.77 to 1.08 0.9 0.76 to 1.09 0.9 0.64 to 1.36
West 1.0 1.0 1.0

Abbreviations: PAN = panic disorder (with and without agoraphobia), PDA = panic disorder with agoraphobia,
PDWA = panic disorder without agoraphobia.
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tacks than those with PDWA. Compared with respondents
with PDWA, those with PDA reported significantly more
distress concerning their panic disorder symptoms and
were significantly more likely to experience disorder-
specific occupational and role dysfunction.

Psychiatric Comorbidity
Associations of PAN, PDA, and PDWA with other

psychiatric disorders are shown in Table 4 in the form of
ORs adjusted for sociodemographic characteristics. ORs

were overwhelmingly positive and statistically significant
between PAN, PDA, and PDWA and each specific disor-
der examined, except for alcohol abuse.

For 12-month and lifetime disorders, adjusted ORs in-
dicated considerably stronger associations for PDA than
PDWA. The magnitude of the lifetime association for
PDA compared with PDWA was significantly greater for
drug dependence, bipolar I disorder, social phobia, spe-
cific phobia, generalized anxiety, and each PD except
antisocial PD. Similar results were found for 12-month

Table 3. Prevalence of Panic Attack Symptoms and Criteria and Distress/Impairment During Worst Panic Attack Among
Respondents With PAN, PDA, and PDWA

PAN PDA PDWA
Criteria/Impairment % SE % SE % SE p Valuea

Panic attack symptoms
Palpitations/pounding heart/accelerated heart rate 94.6 0.55 95.7 0.90 94.5 0.67 .7621
Sweating 73.7 1.15 77.1 2.41 72.8 1.29 .3254
Trembling/shaking 70.5 1.28 77.3 2.67 68.7 1.46 .0066
Sensation of shortness of breath/ smothering 83.9 0.93 86.5 2.02 83.2 1.06 .6927
Feelings of choking 37.7 1.25 47.4 2.72 35.1 1.43 .0002
Chest pain/discomfort 57.3 1.34 58.0 2.77 57.1 1.51 .8724
Nausea/abdominal distress 51.6 1.27 57.8 2.75 50.0 1.49 .0173
Feeling dizzy/unsteady/light-headed/faint 71.4 1.31 79.4 2.27 69.2 1.52 .0003
Derealization/depersonalization 60.6 1.39 71.3 2.60 57.7 1.55 .0001
Fear of losing control/going crazy 58.7 1.25 71.6 2.45 55.2 1.41 .0001
Fear of dying 54.5 1.28 58.7 2.54 53.4 1.49 .0781
Paresthesias 46.5 1.42 49.8 2.90 45.6 1.56 .4021
Chills/hot flashes 64.0 1.38 73.3 2.73 61.6 1.51 .0002

Other panic disorder criteria
Worry for at least 1 month of having another panic attack 75.0 1.20 84.6 1.99 72.5 1.38 .0001
Worry for at least 1 month about complications/consequences 64.6 1.38 81.8 2.17 59.9 1.54 .0001

of having another panic attack
Significant change in behavior related to attacks 59.9 1.54 75.8 2.45 60.1 1.52 .0001

for at least 1 month
Distress/impairment

Were uncomfortable or upset by panic disorder symptoms 79.3 1.08 91.5 1.43 76.1 1.32 .0001
Serious problems getting along with other people 21.1 1.14 37.9 2.73 16.6 1.09 .0001
Serious problems in social/occupational functioning 32.3 1.28 55.5 2.79 26.1 1.29 .0001
Restricted daily activities 44.3 1.44 71.7 2.35 37.0 1.52 .0001
Unable to carry out daily activities 37.8 1.31 63.7 2.52 30.8 1.35 .0001

aAll statistical comparisons between PDA and PDWA.
Abbreviations: PAN = panic disorder (with and without agoraphobia), PDA = panic disorder with agoraphobia, PDWA = panic disorder without

agoraphobia.

Figure 1. Hazard Rate for Age at Onset of Panic Disorder
With Agoraphobia
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Figure 2. Hazard Rate for Age at Onset of Panic Disorder
Without Agoraphobia
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associations, with the exception of drug dependence, bi-
polar I disorder, and histrionic PD.

Drug dependence was the most strongly associated
substance use disorder among respondents with PDA and
PDWA, and bipolar I was the most strongly associated
mood disorder. All other anxiety disorders were strongly
related to PDA. Generalized anxiety disorder was more
strongly related to PDWA than were the remaining other
anxiety disorders. While PDs and PDWA were associated,
there was little variation in the magnitude of the associa-
tions. In contrast, stronger and more variable associations
were found between PDs and PDA, with odds ratios indi-
cating highly significant relationships with personality
disorders, especially avoidant and dependent PDs.

DISCUSSION

Twelve-month and lifetime prevalences of DSM-IV
PAN in this general population survey were 2.1% and
5.1%. Twelve-month and lifetime rates of PDA were
0.6% and 1.1%, lower than the corresponding rates of
PDWA (1.6% and 4.0%). Twelve-month (0.05%) and
lifetime (0.17%) rates of AG were extremely low in this
survey, mirroring those found in well-designed, large
clinical studies3,4 in which AG was uncommon, constitut-

ing less than 8% of patients with PDA, PDWA, and AG
combined.

This study identified population subgroups at greater
risk of PAN, PDA, and PDWA, many not identified in
previous epidemiologic surveys. The odds of PAN, PDA,
and PDWA were greater among women compared with
men, a finding consistent with previous surveys. The
odds of PAN, PDA, and PDWA were also greater among
the 3 youngest age groups compared to the oldest age
group and greatest among 30- to 64-year-olds, a finding
at variance with the NCS,25 which found no age differ-
ences among individuals with PAN. However, the sample
size for PAN (N = 77) in the NCS was small, precluding
the assessment of age differences. The hazard results for
PDA and PDWA demonstrated an early onset distribution
similar to other anxiety disorders. Age-related differential
recall or willingness to disclose, or other methodological
factors could have played a role in this pattern, although
increases in the prevalence of PDA and PDWA in recent
cohorts might have occurred. Longitudinal evaluation is
necessary to resolve these issues.

The odds of PAN, PDA, and PDWA were also
greater among widowed/separated/divorced individuals
and among individuals falling within the lowest income
bracket. In contrast, the NCS25 did not find income differ-

Table 4. Twelve-Month and Lifetime Odds Ratios of DSM-IV PAN, PDA and PDWA and Other DSM-IV Psychiatric Disordersa

12-Month Lifetime
PAN PDWA PDA PAN PDWA PDA

Other Psychiatric Disorder ORb 95% CI OR 95 %CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Any alcohol use disorder 2.3 1.9 to 3.0 2.2 1.7 to 2.8 2.7 1.8 to 4.1 2.4 2.2 to 2.7 2.3 2.0 to 2.6 2.5 2.1 to 3.1

Alcohol abuse 1.1 0.7 to 1.5 0.9 0.6 to 1.4 1.5 0.8 to 2.9 1.1 1.0 to 1.3 1.2 1.0 to 1.4 1.0 0.7 to 1.4
Alcohol dependence 3.7 2.8 to 4.8 3.5 2.6 to 4.9 3.6 2.1 to 6.1 3.2 2.9 to 3.6 3.0 2.6 to 3.3 3.6 2.8 to 4.6

Any drug use disorder 4.2 3.1 to 5.6 3.4 2.3 to 4.9 5.6 3.6 to 8.8 3.4 2.9 to 3.9 2.9 2.5 to 3.4 4.4 3.4 to 5.8c

Any drug abuse 2.0 1.3 to 3.2 1.6 0.8 to 3.0 3.1 1.6 to 6.1 1.9 1.6 to 2.4 1.9 1.6 to 2.3 1.9 1.3 to 2.7
Any drug dependence 8.3 5.3 to 13.1 6.8 4.1 to 11.5 9.3 4.9 to 17.5 6.3 5.1 to 7.8 4.6 3.7 to 5.8 8.6 6.0 to 12.3c

Nicotine dependence 3.5 3.0 to 4.2 3.4 2.7 to 4.2 3.6 2.7 to 4.9 3.0 2.6 to 3.4 2.9 2.5 to 3.3 2.9 2.3 to 3.7
Any mood disorder 9.9 8.1 to 12.0 8.8 7.2 to 10.9 10.7 7.6 to 15.2 6.2 5.5 to 6.9 5.2 4.6 to 5.9 9.2 7.1 to 12.1c

Major depression 5.2 4.2 to 6.5 5.4 4.2 to 7.0 4.1 2.8 to 6.0 3.3 2.9 to 3.8 3.2 2.7 to 3.7 3.3 2.5 to 4.3
Dysthymia 5.4 4.0 to 7.3 5.3 3.7 to 7.6 4.5 2.6 to 7.7 3.4 2.8 to 4.2 3.2 2.6 to 4.0 3.2 2.4 to 4.5
Bipolar I 10.3 8.2 to 13.1 8.1 6.0 to 10.9 12.5 8.7 to 18.0 6.7 5.8 to 7.8 5.1 4.2 to 6.1 8.7 6.7 to 11.3c

Bipolar II 5.4 3.5 to 8.4 4.9 3.1 to 7.6 5.5 2.9 to 10.4 4.6 3.4 to 6.3 4.1 3.0 to 5.8 4.4 2.7 to 7.2
Any other anxiety disorder 8.1 6.8 to 9.6 5.0 4.0 to 6.1 23.4 15.9 to 34.5c 5.9 5.3 to 6.7 3.6 3.2 to 4.1 29.9 21.8 to 39.5c

Social phobia 8.6 6.8 to 10.8 3.3 2.4 to 4.5 29.6 21.7 to 40.6c 5.7 4.9 to 6.6 2.5 2.1 to 3.0 23.2 18.5 to 29.2c

Specific phobia 5.8 4.9 to 6.9 3.6 2.9 to 4.5 16.4 12.5 to 22.2c 4.8 4.3 to 5.5 2.8 2.4 to 3.2 19.3 15.3 to 24.4c

Generalized anxiety 12.9 10.2 to 16.2 8.7 6.5 to 11.7 19.2 13.6 to 27.3c 7.3 6.3 to 8.4 4.8 4.0 to 5.7 13.5 10.2 to 17.7c

Any personality disorderd 5.9 5.0 to 6.9 4.3 3.6 to 5.3 12.3 8.9 to 17.2c 5.0 4.5 to 5.7 3.8 3.3 to 4.3 10.4 8.2 to 13.2c

Avoidant 7.3 5.8 to 9.3 4.1 2.9 to 5.7 16.1 11.6 to 22.4c 7.6 6.2 to 9.3 3.9 3.0 to 5.1 17.1 13.0 to 22.8c

Dependent 10.9 7.4 to 16.0 4.0 2.3 to 6.9 27.3 16.4 to 45.4c 12.2 8.3 to 18.0 3.7 2.5 to 5.7 28.9 18.2 to 45.9c

Obsessive-compulsive 4.5 3.7 to 5.4 3.5 2.7 to 4.6 6.8 5.2 to 8.9c 4.2 3.7 to 4.8 3.2 2.7 to 3.8 7.2 5.8 to 9.0c

Paranoid 6.3 5.1 to 8.0 4.6 3.4 to 6.2 10.7 8.1 to 14.1c 5.9 5.0 to 7.1 4.0 3.2 to 5.0 10.5 8.3 to 13.2c

Schizoid 5.9 4.7 to 7.4 3.7 2.7 to 5.1 11.8 8.8 to 16.1c 5.2 4.3 to 6.2 3.3 2.6 to 4.1 10.0 7.7 to 13.0c

Histrionic 5.0 3.8 to 6.6 3.9 2.8 to 5.5 7.1 4.5 to 11.2 6.0 4.8 to 7.5 4.0 3.1 to 5.2 9.5 6.6 to 13.8c

Antisocial 4.7 3.6 to 6.2 4.0 2.9 to 5.6 6.0 4.0 to 9.0 4.7 3.8 to 5.7 3.9 3.2 to 4.9 5.5 4.0 to 7.5
aThe ORs represent the odds of having the specific comorbid disorder among individuals with PAN (or PDA or PDWA) relative to the odds of having

the specific comorbid disorder among individuals without PAN (or PDA or PDWA).
bORs adjusted for age, sex, race/ethnicity, marital status, education, income, urbanicity, and geographic region.
cp < .001, difference between PDA and PDWA.
dPersonality disorders assessed on a lifetime basis only.
Abbreviations: PAN = panic disorder (with and without agoraphobia), PDA = panic disorder with agoraphobia, PDWA = panic disorder without

agoraphobia.
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ences among individuals with PAN or PDA, and an Aus-
tralian survey15 found an increased odds of PDA and
PDWA among individuals who were cohabiting relative
to those who were never married. However, the numbers
of cases of PDA (N = 81) and PDWA (N = 154) in the
Australian survey were also small, limiting power to de-
tect differences.

The NESARC provides more precise information on
race/ethnic differences in panic disorder than any other
source due to the sample size. The findings disclosed
greater odds of PAN, PDA, and PDWA among Native
Americans compared with whites. Although this was the
first survey to examine the odds of these disorders among
Native Americans, information on diagnosable mental
disorders among Native Americans is scarce and attention
to the mental health needs of this group appears war-
ranted. The NCS25 and an earlier survey41 did not find
race/ethnic differences in the odds of PAN or PDA among
blacks, Hispanics, and whites, but the large sample size
of the NESARC revealed the lower odds for blacks and
Hispanics. That rates of PAN, PDA, and PDWA also were
lower among Asians compared with whites represents
a new finding. Interestingly, low rates of PD have been
found in international studies among Asian samples.67

Analyses are needed to understand protective factors
in these minority groups and whether disparities in treat-
ment for PDA and PDWA among these minorities exist
despite lower rates. Research is also critically needed
to ascertain the degree to which language bias, differen-
tial response patterns, and other cultural factors influ-
enced the rates of panic disorder and agoraphobia among
subgroups of the population defined in terms of race/
ethnicity.

In the clinical studies noted above,3,4 the proportion
of cases with PDA exceeded those with PDWA. This
study of the general population found the reverse. How-
ever, clinical and general population findings are recon-
ciled by the fact that, in the NESARC, individuals with
PDA were more likely to seek treatment. Further, com-
pared to NESARC cases of PDWA, those with PDA had
greater disability, as previously described on all SF-12v2
mental impairment scores, more severe panic symptom-
atology, longer durations, earlier onsets, and greater Axis
I and II comorbidity compared with individuals with
PDWA. These results suggest that the overrepresentation
of individuals with PDA in clinical samples reflects in-
creased treatment-seeking behavior among severe cases.

A striking finding from this survey was the greater
psychiatric comorbidity among individuals with PDA
compared to those with PDWA. Prior results on this dif-
ference have been unavailable because PAN with and
without agoraphobia were combined in past surveys. The
results also provide, for the first time, new information on
the comorbidity of PAN, PDA, and PDWA and specific
Axis I and II disorders, including strong associations with

alcohol, drug, and nicotine dependence, in contrast to
weaker associations with drug and alcohol abuse. These
results highlight the importance of not lumping abuse
and dependence together when studying comorbidity and
the utility of the DSM-IV system of diagnosing depen-
dence, a disorder with a strong theoretical basis and abun-
dant validity evidence.58,59,68 The NESARC findings ad-
vance knowledge over the Epidemiologic Catchment
Area (ECA) survey,69 which used DSM-III70 criteria to di-
agnose panic disorder, agoraphobia, and substance use
disorders, and over the NCS,25,26 NCS-R,71 and NCS-2,71

which involved smaller samples and measurement issues
in alcohol72 and drug dependence73 and major depressive
disorder.74

Among mood disorders, the magnitude of association
with PAN, PDA, and PDWA was much greater for bipolar
I disorder than other mood disorders. However, PDA
was strongly associated with all other anxiety disorders,
whereas PDWA was most strongly related to generalized
anxiety disorder. Failure to differentiate PDA and PDWA
in prior studies has obscured the relationships between
specific mood and other anxiety disorders that relate in
important, but different, ways to PDA and PDWA. Deter-
mining the reason for these variations in magnitude is im-
portant. The information in this report can provide a
strong starting point for such investigation.

Information on PDs among U.S. adults was not previ-
ously available and is highly relevant to PAN as indicated
by clinical studies.5–7 The magnitudes of the associations
were much greater for PDA than PDWA. There was little
variability in the strength of associations of specific PDs
and PDWA. Consistent with clinical findings,5–7 2 Cluster
C PDs (dependent and avoidant) showed the strongest
associations with PDA, while 2 Cluster A (paranoid and
schizoid) and 1 Cluster B (histrionic) PD showed interme-
diate associations. Future work will address the structure
of comorbidity of PDA and PDWA and PDs with a view
toward examining a state-trait spectrum.75

Perhaps one of the most striking findings of this study
compared to other epidemiologic surveys was the very
low prevalence of AG. While this is consistent with clini-
cal samples2–4 and a community survey using clinician
assessments,17,18 most epidemiologic surveys15,20,22,23,25,26

found considerably higher rates of agoraphobia without
panic disorder. As noted above, the key feature differenti-
ating specific phobia of particular situation(s) and agora-
phobia involving the same situations is that, in the case of
agoraphobia, the fear is due to anticipated difficulty es-
caping or getting help in case of a panic attack or symp-
toms. The NESARC instrument, the AUDADIS-IV, in-
cludes questions on this key differentiation, while the
instruments used in the other general population sur-
veys19–31,46 do not. Taken together with the results on PDA
and PDWA, the results of this study demonstrate support
for earlier theories on the etiology of panic disorder.8–11,76
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These models predicted low rates of AG as well as
more severe disability, panic symptomatology, distress,
and impairment; earlier onsets; longer duration; and
greater treatment seeking and Axis I and II comorbidity
among individuals with PDA compared with those with
PDWA. These findings suggest that initial panic attacks
may be important in the development of PDA or that PDA
may represent a more severe variant of PAN. However,
there is some evidence that the functional relationship ex-
ists between agoraphobia and PAN and not vice versa.77,78

Thus, there is a need for detailed longitudinal surveys to
resolve this issue.79

The extremely low prevalence of AG in this study also
raises questions about agoraphobia as a distinct clinical
entity as defined in the DSM-IV. In the DSM-IV, the diag-
nostic criteria for AG require the presence of agoraphobia
related only to the anxiety and avoidance of developing
panic attacks or panic-like symptoms. Although panic at-
tacks and symptoms are experienced by a substantial pro-
portion of individuals with agoraphobia, not all agorapho-
bic anxiety and avoidance can be attributed to panic or
panic-like symptoms. It has been suggested that the cur-
rent emphasis on panic attacks and symptoms is a poten-
tial obstacle to investigating factors other than those
related to panic that may give rise to agoraphobic anxiety
and avoidance.79 To examine this issue, we assessed, as
part of the present study, a number of other potential mo-
tivational factors that might give rise to agoraphobia.
Of all respondents who met all other criteria for AG ex-
cept fear of inability to escape or get help related to panic
attack or symptoms, 0.63% reported a different motiva-
tion for their agoraphobic fear. These motivations in-
cluded embarrassment resulting from a physical problem
that was not under the respondent’s control; embarrass-
ment resulting from eating habits; embarrassment re-
sulting from a physical illness or deformity; separation
anxiety; fear of being contaminated by dirt or germs; em-
barrassment of performing repetitive behaviors in public
like counting, checking, or ordering; and the result of
thinking about an extremely traumatic event. Inclusion of
these individuals among those with AG as defined in the
DSM-IV would raise the lifetime prevalence of AG in this
study from 0.17% to 0.5% and the prevalence of PDA
from 1.1% to 1.4%. Detailed analyses addressing the
clinical concept of agoraphobic anxiety as a more gener-
alized response to unsafety is currently ongoing using
these NESARC data.

Uncertainty regarding the meaning of the agoraphobia
rates in previous epidemiologic surveys has influenced
the design of molecular genetics studies of panic disorder.
Commenting on the inconsistency between clinical and
epidemiologic findings regarding agoraphobia without
panic disorder, Gelernter et al.42 conducted a linkage
genome scan for loci predisposing to panic disorder or
agoraphobia. Two genomic regions met criteria for sug-

gestive linkage for panic disorder across the sample,
while results for agoraphobia arose primarily from a
single family. Following Gelernter and colleagues’ ap-
proach, Hamilton et al.28 investigated genetic linkage be-
tween polymorphisms in the adenosine 2A receptor and
panic disorder and/or agoraphobia. This study showed
several suggestive LOD (logarithm of the odds) scores for
the panic with agoraphobia phenotype, but little evidence
of linkage for panic disorder alone or agoraphobia alone,
the latter being exceedingly rare. Until agoraphobia with-
out a history of panic is better understood clinically, the
above findings suggest a focus on panic disorder with
agoraphobia, perhaps in comparison to panic disorder
without agoraphobia.

The findings of this study have several implications.
With regard to public health, this study has determined
the magnitude of PAN, PDA, and PDWA confronting the
nation and identified important subgroups of the popula-
tion at risk for the disorder. This information is critical to
the planning of local and national mental health services
and the design of prevention and intervention programs.
With regard to clinical implications, PDA and PDWA
were found to be highly comorbid with substance use,
other anxiety, mood, and personality disorders. Compre-
hensive evaluation of patients with PDWA, and especially
PDA, should also include a systematic assessment of
these and other comorbid disorders.

Differentiating individuals with PDA and PDWA is
important since the 2 main types of nonpharmacologic
treatment, exposure treatment and cognitive therapy, may
be differentially effective in modifying avoidance and
panic attacks, respectively. Awareness of the extent of
psychiatric comorbidity among individuals with PDA
and PDWA also has important treatment implications. Se-
lective serotonin reuptake inhibitors,80–84 tricyclic anti-
depressants,81,82,85–89 and benzodiazepines85,86,89–98 are of
comparable efficacy in PAN.1 However, when PAN is as-
sociated with comorbid mood and/or other anxiety disor-
ders (as was frequently shown in this study), serotonergic
antidepressants have been shown to be more effective
than benzodiazepines.1,80,86,97

In sum, this study provides the most comprehensive
information on the epidemiology of DSM-IV PAN, PDA,
and PDWA among U.S. adults to date. Limitations of this
cross-sectional survey (e.g., recall bias) are better ad-
dressed in longitudinal studies of the general population.
Accordingly, the 3-year NESARC Wave 2 now in the
field will allow use of Wave 1 results as a platform for
prospective investigations regarding the relationship be-
tween panic disorder and agoraphobia. Given the serious-
ness of agoraphobia and panic disorder with agoraphobia,
the importance of examining motivational factors other
than panic attacks or symptoms that can give rise to
agoraphobic anxiety and avoidance cannot be under-
estimated. This study provides information that will
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form the basis for further investigation in a number of
directions.
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