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Background: Evidence has been emerging that anxiety disorders are associated with several physical health
conditions. We used the first community survey, which
assessed physical conditions based on physician assessment and included standardized diagnostic assessment
of mental disorders by trained health professionals, to examine the relationship between anxiety disorders and
physical conditions.
Methods: The German Health Survey (N = 4181; response rate, 87.6%; ages 18-65 years) used the Composite International Diagnostic Interview to assess Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
mood, substance use, and anxiety disorders (panic disorder, social phobia, specific phobia, generalized anxiety disorder, agoraphobia, obsessive-compulsive disorder) and a standardized medical interview supplemented
by laboratory data to assess a broad range of physical conditions. The Medical Outcomes Study 36-Item ShortForm Health Survey (SF-36) was used to measure healthrelated quality of life. Number of days of role impairment
was used to measure past 30-day disability.
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Results: After adjusting for sociodemographic factors

and other common mental disorders, the presence of an
anxiety disorder was significantly associated with thyroid disease, respiratory disease, gastrointestinal disease, arthritis, migraine headaches, and allergic conditions (adjusted odds ratios between 1.39 and 2.12; P⬍.05).
Compared with physical disorders alone, the presence
of comorbid anxiety disorder with 1 or more physical disorders was associated with poorer physical component
scores on the SF-36 (adjusted mean scores for physical
condition alone and physical condition with anxiety disorder, 48.50 and 45.86, respectively; P⬍.001) and past
30-day disability due to physical problems (adjusted odds
ratio, 1.69; 95% confidence interval, 1.20-2.37).
Conclusion: Anxiety disorders are independently associated with several physical conditions in the community, and this comorbidity is significantly associated with
poor quality of life and disability.
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HE NEGATIVE IMPACT OF CO-

morbidity of depression
with physical illness has
been well documented,1-4
and evidence has been
emerging to show that anxiety disorders
are associated with several physical health
problems.5-15 For instance, phobic anxiety symptoms at baseline have been linked
to sudden cardiac death.16-18 Clinical studies of individuals with specific physical
illnesses (thyroid disease,19 cardiac disease,20-22 cancer,23 hypertension,24 diabetes,4,25 autoimmune diseases,26,27 peptic ulcer disease,28 and asthma13,29-32) have noted
higher than expected levels of anxiety disorders among patients seeking treatment
for physical conditions.33 Similarly, epidemiologic studies8-10,14,34-38 have found a
positive association between the presence of anxiety disorder diagnoses and selfreported physical disorders.
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Although evidence is mounting that
anxiety disorders are often comorbid with
physical disorders, 4 specific limitations
of the current literature on this topic exist. First, the association between anxiety
disorders and physical disorders found in
clinical samples may be limited by sampling biases.39,40 Second, although epidemiologic samples reduce the likelihood of
sampling bias, most of these studies have
used self-report diagnosis of physical
health conditions.41,42 Since individuals
with anxiety disorders are more likely to
report physical symptoms, it is possible
that there may be a self-report bias of
physical health conditions among individuals with anxiety disorders.43 Third,
most epidemiologic studies have used lay
interviewers to diagnose mental disorders rather than trained health professionals. Fourth, findings have been discrepant on the relationship between
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comorbidity of anxiety disorders and physical conditions with disability and quality of life. Some primary care
sample studies44-46 have found that anxiety symptoms and
anxiety disorders are associated with excess disability
among primary care patients with physical health problems, whereas others have found that the associated disability was either minimal47 or due to comorbidity with
other mental disorders.48 It remains uncertain whether
the comorbidity of anxiety disorders with physical health
problems is associated with functional impairments.
To address these limitations, we used the German
Health Survey (GHS) to examine the relationship between anxiety disorders and physical illness. The GHS
is the first survey to assign Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) mental disorder diagnoses using the highly reliable Composite International Diagnostic Interview and to use physicianbased diagnosis of physical health conditions by interview,
physical examination, and laboratory assessment.41,49 In
addition, the GHS included a comprehensive assessment of functional status: (1) the Medical Outcomes Study
36-Item Short-Form Health Survey (SF-36),50 which is a
highly reliable, widely used measure of health-related quality of life, and (2) past 30-day role impairment due to
physical and emotional problems.
We had 2 specific objectives for the current study. First,
we examined whether there were unique associations between the presence of an anxiety disorder with particular physical conditions. Second, we examined whether
the comorbidity of anxiety and physical health problems was independently associated with poor quality of
life and disability even after adjusting for potential confounding factors (eg, overall burden of physical illness).
METHODS

SAMPLE
The GHS was based on a stratified, multistage, cross-sectional,
nationally representative sample of individuals, aged 18 to 79 years,
from the noninstitutionalized population of Germany.41,51,52 The
survey was approved by the institutional review board of the Robert Koch Institute (Berlin, Germany). A detailed description of
the survey design is available elsewhere.10,41,49
In summary, all participants provided written informed consent. Data were collected between 1997 and 1999. The GHS
had 2 components: the core survey (N=7124; 61.5% response
rate) and the mental health supplement (N=4181; 87.6% response rate).41 The responders and nonresponders did not differ significantly by age, sex, and self-reported health status on
the core survey.41

sician assessment and laboratory results. We included physical
conditions only if there was previous empirical evidence of an
association between anxiety disorders and the physical condition was prevalent enough to be included on the basis of power.

Medical Morbidity
In the previous literature, 2 specific methods have been used
to adjust for the effects of overall burden of physical illness on
quality of life and service utilization: (1) a variable that counts
the total number of physical conditions2,15 and (2) the Charlson Comorbidity Index (CCI).53 The latter measure was developed empirically to reliably index physical conditions that singly or in combination increase the short-term risk of
mortality.54,55 All the chronic conditions assessed in the survey were given a CCI weight (from 1 to 6). A total score was
computed by adding all assigned weights for each chronic condition.56,57 The CCI was significantly associated with lower mean
scores on the physical component score (PCS) of the SF-36
(r=−0.42; P⬍.01 [2-tailed]) and with 1 or more days of disability compared with no days of disability due to physical health
problems (odds ratio [OR],1.65; 95% confidence interval [CI],
1.08-1.25). The number of physical conditions was also significantly associated with the PCS of the SF-36 (r=−0.41; P⬍.01
[2-tailed]) and with 1 or more days of disability compared with
no days of disability due to physical health problems (OR, 1.21;
95% CI, 1.12-1.30). Thus, although either the count variable
or the CCI explained a substantial proportion of variance in
functional outcomes, we chose to use the more widely used CCI
to adjust for overall burden of physical illness.

Assessment of Mental Disorders
The Munich Composite International Diagnostic Interview, administered by clinically trained interviewers (psychologists and
physicians), was used to make lifetime, past-year, and pastmonth DSM-IV diagnoses.58,59 Since all quality-of-life and disability variables were from the past month, we used only pastmonth mental disorder diagnoses. For the current analysis, we
categorized a DSM-IV anxiety disorder diagnosis based on the
presence of any of the following anxiety disorders: panic disorder, agoraphobia, social phobia, simple phobia, generalized anxiety disorder, and obsessive-compulsive disorder. (Posttraumatic stress disorder was not assessed in this survey.) We also
categorized a mood disorder diagnosis (major depression, dysthymia, bipolar disorders) and a substance use disorder diagnosis (alcohol and illicit substance abuse or dependence).

Assessment of Health-Related Quality of Life

MEASURES

The German version40,60 of the well-validated61-63 SF-36 was
used.50,64,65 Eight health concepts were assessed within the past
30 days: physical functioning, social functioning, role limitations due to physical problems, bodily pain, mental health, role
limitations due to emotional problems, vitality, and general health.
Principal components analysis has identified 2 dimensions of the
SF-36: the PCS and the mental component score (MCS).66

Assessment of Physical Conditions

Assessment of Disability

The GHS assessed physical conditions based on a combination
of 3 methods: (1) a self-report questionnaire asking about the
presence of 44 physical conditions, (2) a standardized computerassisted medical interview by a general practice physician, and
(3) anthropometric blood pressure measurements, as well as collection of blood and urine samples. The current analysis used
physical conditions that were diagnosed on the basis of the phy-

Similar to previous surveys,62,63 past 30-day disability was examined by the self-reported number of days of being unable to
carry out usual daily activities. Parallel questions were asked
for number of days of disability due to physical problems and
emotional problems or use of alcohol or other drugs. Respondents were asked how many days in the prior 30 days they were
totally unable to do the things they normally did. Responses
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ranged from 0 to 30 days. Because of the skewed nature of the
responses, with most people in the community reporting 0 days
of disability, a dichotomous variable was created: 0 days vs 1
or more days of disability.

Table 1. Independent and Dependent Variables
Included in the Analysis

Sociodemographic Factors

Variable
Sex
Male
Female
Age, y
18-25
26-35
36-45
46-55
56-65
Education
High school or less
Some college or more
Marital status
Married
Single
Divorced, widowed, or separated
Past-month mood disorder (depression, dysthymia,
bipolar disorder)
Past-month substance use disorder (alcohol and
other drug abuse or dependence)
Past-month any anxiety disorder
Panic disorder with or without agoraphobia
Agoraphobia
Simple phobia
Social phobia
Generalized anxiety disorder
Obsessive-compulsive disorder
Past-month any physical condition
Hypertension
Cardiac diseases (myocardial infarction, congestive
heart failure)
Respiratory diseases (asthma, chronic bronchitis)
Gastrointestinal conditions (gastritis, ulcer)
Diabetes (with or without insulin treatment)
Arthritic conditions (wear and tear type,
inflammatory diseases of the joints)
Allergies (hay fever, allergic eczema, allergic hives,
neurodermatitis, food allergy, allergic
conjunctivitis)
Migraine headaches
Thyroid diseases
Past-month ⱖ1 day of disability
Disability due to physical problems
Disability due to emotional problems or substance
use
Medical Outcomes Study 36-Item Short-Form Health
Survey score, weighted mean (SE)
Mental component score
Physical component score
Charlson Comorbidity Index score (measure of overall
physical disease burden), weighted mean (SE)

Sex, age, education, and marital status were entered as covariates in the analysis. Age was treated as a continuous measure in
the analysis. Education was dichotomized into either completed high school or any higher education based on the format
of the German educational system. Marital status was trichotomized into (1) never married, (2) married or common-law spouse,
or (3) divorced, separated, or widowed.

Analytic Strategy
In all analyses, the appropriate statistical weight was used to
ensure that the data were representative of the population. Standard errors were calculated using the Taylor Series Linearization method in the SUDAAN program (Research Triangle Park,
NC) based on stratification information provided specifically
for calculating design-based standard errors. To account for multiple comparisons, we present a more conservative P⬍.01, in
addition to the P⬍.05 significance level.
We used multiple logistic regression to determine associations between anxiety disorders and individual physical conditions. Covariates in the analysis included sociodemographic
factors, presence of a mood disorder, and presence of a substance use disorder. Next, using age-of-onset data available for
both anxiety disorders and physical conditions, we examined
the temporal order of onset of comorbid cases.
We also examined the association of comorbidity of anxiety disorders and physical health conditions with functional
status: SF-36 scores and past 30-day disability. This analysis
was limited to physical conditions that were significantly associated with anxiety disorders. In all regressions described
herein, we included the following covariates: sociodemographic factors, mood disorder, substance use disorder, and CCI
scores. Multiple linear regression was used to examine the association of comorbidity of anxiety disorders and physical illness with the PCS and MCS of the SF-36. Finally, multiple logistic regression was used to determine whether comorbidity
of an anxiety disorder and a physical health condition was associated with an increased likelihood of past 30-day disability
(due to emotional problems and physical conditions).
RESULTS
Table 1 provides the characteristics of the sample and
all the independent variables and dependent variables.
An anxiety disorder diagnosis was significantly associated with a mood disorder (OR, 9.64; 95% CI, 7.4412.49) and substance use disorder (OR, 3.04; 95% CI,
2.01-4.59) diagnosis, supporting the need to adjust for
the latter variables in all analyses.
Table 2 indicates that in the most stringent models,
adjusting for sociodemographics and other common mental disorders, we found that the presence of an anxiety disorder was associated with respiratory diseases, gastrointestinal diseases, arthritic conditions, allergic conditions,
thyroid diseases, migraine headaches, and any pastmonth physical condition. Table 3 indicates that across
all physical conditions, most comorbid cases had the onset of the anxiety disorder before the physical conditions.

1913 (50.3)
2268 (49.7)
517 (12.0)
949 (24.9)
992 (23.5)
863 (18.8)
856 (20.8)
2314 (61.0)
1790 (39.0)
2617 (64.1)
493 (11.0)
991 (24.9)
292 (6.3)
129 (2.9)
429 (8.4)
99 (1.9)
68 (1.3)
249 (4.7)
58 (1.2)
56 (1.2)
26 (0.4)
2610 (60.8)
488 (11.0)
106 (2.4)
234 (5.8)
142 (3.3)
114 (2.7)
1094 (25.3)
536 (12.8)

343 (7.1)
408 (9.1)
626 (14.2)
222 (4.7)

50.50 (0.14)
49.19 (0.14)
0.64 (0.02)

*Data are presented as number (unweighted percentage) of study
participants unless otherwise indicated.

Figure 1 shows the relationship among the presence of an anxiety disorder, a physical condition, and the
combination of both with the MCS and PCS of the SF36. Importantly, the presence of a combination of anxiety disorders with any physical condition was associated with a lower mean PCS score than presence of any
physical condition alone (ie, without an anxiety disor-
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Total No. (%)
of Participants
(N = 4181)*

Table 2. Multiple Logistic Regression Analyses Examining the Comorbidity of Past-Month Physical Conditions With Past-Month
Anxiety Disorders
Anxiety Disorder, %*
Physical Conditions

Physical Condition
Absent

Physical Condition
Present

Adjusted OR (95% CI)†

Adjusted OR (95% CI)‡

8.4
8.3
8.0
8.1
8.4
7.7
7.9
7.5
7.8
5.6

8.9§
13.0
15.2
18.8
10.6
10.7
12.0
20.3
14.8
10.3

1.22 (0.84-1.77)
1.97 (1.02-3.82)㛳
2.09 (1.42-3.07)¶
2.58 (1.61-4.14)¶
1.64 (0.84-3.20)
1.68 (1.29-2.19)¶
1.42 (1.05-1.93)㛳
2.58 (1.88-3.54)¶
1.61 (1.17-2.21)¶
1.92 (1.45-2.53)¶

1.34 (0.90-1.99)
1.79 (0.85-3.79)
1.71 (1.13-2.57)¶
2.10 (1.24-3.54)¶
1.44 (0.72-2.88)
1.66 (1.24-2.21)¶
1.39 (1.00-1.95)㛳
2.12 (1.51-2.98)¶
1.59 (1.13-2.24)¶
1.70 (1.27-2.27)¶

Hypertension (n = 488)
Cardiac diseases (n = 106)
Respiratory diseases (n = 234)
Gastrointestinal diseases (n = 142)
Diabetes (n = 114)
Arthritic conditions (n = 1094)
Allergic conditions (n = 536)
Migraine headaches (n = 343)
Thyroid diseases (n = 408)
Any past-month physical condition (n = 2610)

Abbreviations: CI, confidence interval; OR, odds ratio.
*Past-month anxiety disorder (social phobia, panic disorder, agoraphobia, generalized anxiety disorder, simple phobia, obsessive-compulsive disorder).
†Adjusted ORs controlling for sociodemographic factors (age, sex, marital status, and education).
‡Adjusted ORs controlling for sociodemographic factors, presence of past-month mood disorder, and any past-month substance abuse or dependence.
§Among people with hypertension, 8.9% met criteria for an anxiety disorder.
㛳P⬍.05.
¶P⬍.01.

Table 3. Temporal Sequence of Onset of Anxiety Disorders
and Physical Conditions Among Those With Comorbidity

Neither Anxiety Disorder nor Physical Condition
Anxiety Disorder, No Physical Condition

Comorbid Cases Where Anxiety
Disorder Preceded Physical
Condition, % (95% CI)

Hypertension
Cardiac diseases
Respiratory diseases
Gastrointestinal diseases
Diabetes
Arthritic conditions
Allergic conditions
Migraine headaches
Thyroid diseases

Anxiety Disorder and Physical Condition
60

72.0 (63.5-79.1)
69.7 (55.2-81.1)
61.8 (52.4-70.4)
58.8 (52.5-64.9)
73.6 (53.7-87.7)
73.4 (67.2-78.8)
61.8 (56.2-67.1)
63.7 (56.4-70.4)
64.3 (56.8-71.3)

50

40

Mean Score

Physical Condition

Physical Condition, No Anxiety Disorder

30

20

Abbreviation: CI, confidence interval.

10

der). This finding remained statistically significant in multiple linear regression models that adjusted for sociodemographic factors, presence of mental disorders, and
overall physical disease burden (as indexed by the CCI).
Table 4 indicates that for each physical condition the
mean PCS score was significantly lower for those who
had an anxiety disorder in addition to the physical condition. Further adjustment for mental disorders and overall physical disease burden attenuated the association for
thyroid disease, arthritic conditions, and gastrointestinal disease but remained statistically significant for respiratory disease, allergies, and migraine headaches.
Figure 2 illustrates the relationship between anxiety disorders and physical conditions with 1 or more days
of disability. Compared with the presence of a physical
condition alone, we found that the combination of an anxiety disorder and a physical condition was associated with
1 or more days of disability due to physical illness, even
after adjusting for sociodemographic factors, mood disorders, substance use disorders, and CCI scores.

0
Mental Component
Score

Figure 1. The association of anxiety disorders and physical conditions with
health-related quality of life. The adjusted mean scores (mental component
score and physical component score) and standard errors (error bars) from
multiple linear regression analyses, adjusted for age, sex, marital status,
education, presence of mood disorder, presence of substance abuse or
dependence, and Charlson Comorbidity Index scores, are presented. The
anxiety disorder and physical condition group had significantly lower mental
component and physical component scores compared with the neither anxiety
disorder nor physical condition group and the physical condition group alone.

Table 5 provides the proportion of respondents with
1 or more days of disability due to physical health problems for each of the physical conditions with and without anxiety disorders. Compared with respondents without anxiety disorders, the presence of an anxiety disorder
was associated with 1 or more days of disability across
all physical conditions. In multiple logistic regression
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Physical Component
Score

Table 4. Association of Comorbidity of Past-Month Anxiety Disorders and Past-Month Physical Conditions
on the Physical Component Score of the 36-Item Short-Form Health Survey*
Adjusted for Sociodemographic Factors,
Mental Disorders, and Medical Morbidity‡

Adjusted for Sociodemographic Factors†

Physical Conditions
Respiratory diseases
Gastrointestinal diseases
Arthritic conditions
Allergic conditions
Migraine headaches
Thyroid diseases
Any past-month physical
condition

Physical Condition
Only (n = 2295)

Anxiety Disorder and
Physical Condition
(n = 315)

45.94 (0.72)
46.19 (1.15)
44.39 (0.37)
48.35 (0.44)
46.43 (0.61)
49.08 (0.55)
47.83 (0.21)

40.05 (1.42)
42.22 (2.06)
42.02 (0.91)
44.11 (1.02)
41.23 (1.08)
45.83 (1.08)
44.19 (0.62)

P Value

Physical Condition
Only (n = 2295)

Anxiety Disorder and
Physical Condition
(n = 315)

P Value

⬍.001
.09
.02
⬍.001
⬍.001
.007
⬍.001

48.99 (0.75)
49.63 (1.07)
45.94 (0.41)
48.61 (0.42)
46.87 (0.57)
49.43 (0.50)
48.50 (0.20)

44.43 (1.49)
46.75 (2.17)
44.33 (0.90)
45.88 (0.97)
43.63 (1.15)
47.86 (1.05)
45.86 (0.61)

.005
.22
.08
.01
.01
.18
⬍.001

*Effects are shown as adjusted means (SEs) from a multiple linear regression analysis.
†Adjusted for sociodemographic factors only (age, sex, marital status, and education).
‡Adjusted for sociodemographic factors, presence of past-month mood disorder, past-month substance abuse or dependence and Charlson Comorbidity Index
scores.

models that adjusted for sociodemographics, other mental disorders, and CCI scores, the presence of an anxiety
disorder was associated with disability for arthritic conditions and for 1 or more physical health problems.

Neither Anxiety Disorder nor Physical Condition
Anxiety Disorder, No Physical Condition
Physical Condition, No Anxiety Disorder
Anxiety Disorder and Physical Condition

COMMENT
100
90

People With ⱖ1 Day of Disability, %

This is the first study, to the best of our knowledge, to
systematically evaluate the association between anxiety
disorders and physical conditions in a large epidemiologic sample that included standardized physicianbased diagnosis of physical health conditions. The current study has 3 important novel findings. First, our results
demonstrated that the presence of an anxiety disorder
was uniquely associated with a broad range of physiciandiagnosed physical conditions. Second, the retrospective age-of-onset data suggest that the anxiety disorder
preceded the onset of physical conditions among respondents with comorbidity. Third, the comorbidity of anxiety disorders with physical conditions was associated with
increased likelihood of poor quality of life and disability
compared with a physical condition alone. These findings extend previous work in clinical and community
samples that noted an association between anxiety disorders and physical illnesses but also demonstrate the
unique association of this comorbidity with poor quality of life and disability. Although there have been increased efforts to recognize and treat depression in the
medically ill, our findings underscore the need to create
similar programs to recognize and treat anxiety disorders in the medically ill.
In contrast to previous studies, this study was not limited by sampling biases found in treatment-seeking
samples and less limited by recall biases of community
surveys that have used self-report measures to assess
physical illnesses. Particular strengths of the study were
the use of well-established reliable measures of quality
of life and disability, use of past-month variables that had
the low probability of recall errors, use of clinical interviewers in the assessment of mental disorders com-

80
70
60
50
40
30
20
10
0
Disability Due to
Emotional Problems

Figure 2. The relationship of anxiety disorders and physical conditions with
past 30-day disability. Multiple logistic regression analysis, adjusting for age,
sex, marital status, education, presence of mood disorder, presence of
substance abuse or dependence, and Charlson Comorbidity Index scores,
revealed that the anxiety disorder and physical condition group had
significantly increased associations with disability due to emotional problems
and physical conditions compared with the neither anxiety disorder nor
physical condition group and the physical condition alone group. Error bars
indicate standard errors.

pared with previous epidemiologic studies that used lay
interviewers, and adjustment for other common mental
disorders (especially depression).
Consistent with previous work, we found an association between the presence of an anxiety disorder and gastrointestinal diseases,67 respiratory diseases,12,34,68 allergic conditions,9,69 migraine headaches,15 thyroid diseases,19
and arthritic conditions.15,70 These findings underscore
the importance of recognition of comorbidity of anxiety
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Disability Due to
Physical Problems

Table 5. Multiple Logistic Regression Analyses Estimating the Association of Comorbidity of Past-Month Anxiety Disorders
and Past-Month Physical Conditions With Disability Due to Physical Problems in the German Health Survey
Among the 4181 Study Participants
ⱖ1 Disability Day, No. (%)

Physical Conditions
Respiratory diseases
Gastrointestinal diseases
Arthritic conditions
Allergic conditions
Migraine headaches
Thyroid diseases
Any past-month physical condition

Physical Condition
Only (n = 2295)

Anxiety Disorder and
Physical Condition
(n = 315)

Adjusted OR (95% CI)*

Adjusted OR (95% CI)†

34 (16.1)
23 (19.8)
159 (16.0)
80 (16.0)
67 (24.7)
45 (12.8)
354 (14.8)

13 (30.9)
10 (33.9)
42 (29.2)
19 (25.6)
21 (31.9)
20 (26.3)
82 (26.9)

2.22 (0.98-5.01)
1.92 (0.72-5.08)
1.94 (1.25-3.03)‡
1.75 (0.90-3.43)
1.33 (0.70-2.55)
2.27 (1.17-4.40)‡
1.99 (1.44-2.73)‡

1.73 (0.76-3.98)
1.60 (0.60-4.24)
1.66 (1.06-2.61)§
1.44 (0.72-2.89)
1.04 (0.53-2.02)
1.84 (0.92-3.69)
1.69 (1.20-2.37)‡

Abbreviations: CI, confidence interval; OR, odds ratio.
*Adjusted ORs controlling for sociodemographic factors (age, sex, marital status, and education).
†Adjusted ORs controlling for sociodemographic factors, presence of past-month mood disorder, presence of past-month substance abuse or dependence and
Charlson Comorbidity Index scores.
‡P⬍.01.
§P⬍.05.

disorders among people who present with these physical health problems.
Dissimilar from previous work,34,71 the association between cardiac disease and anxiety disorders was no longer
statistically significant after adjusting for comorbid depression and substance use disorders. We believe that this
finding can be attributed to the low prevalence of cardiac disease (2.4%) in the current analysis, which excluded people older than 65 years. We did not find an
association of anxiety disorders with hypertension and
diabetes. The literature has produced inconsistent findings with regard to these associations.7,24,25,72 The difference in findings between studies is likely attributable to
differences in the methods of assessment of anxiety disorders and physical health problems and the types of
samples examined.
The mechanisms of association between anxiety disorders and physical conditions remain unknown, although several possibilities should be considered. First,
a direct causal relationship between physical health and
anxiety disorders may exist. For example, the presence
of a physical illness, especially a life-threatening illness,
may lead to the onset of increased anxiety and worry that
reaches anxiety disorder proportions. Second, the presence of an anxiety disorder may increase the likelihood
of physical illness through biological mechanisms (eg,
changes in the hypothalamic-pituitary axis system or alterations in autonomic nervous system activity). Psychological mechanisms, such as anxiety sensitivity (fear
of body symptoms),73,74 may be important in both maintenance of the anxiety disorder and the physical health
problem. Third, an indirect mechanism might explain the
relationship, in which a third variable may lead to comorbidity. For example, the presence of anxiety disorder may lead to a substance use disorder (eg, alcohol or
other drug or nicotine use) that in turn leads to a physical health problem. The presence of a physical illness may
lead to the use of a medication that has an adverse effect
on anxiety symptoms (eg, bronchodilators in respira-

tory disease). Fourth, common genetic, environmental
(eg, poverty, childhood adversity),75,76 and personality factors67 may explain the co-occurrence of anxiety disorders with physical health problems.
The mechanism(s) that leads to reduced quality of life
and increased disability among those with comorbid anxiety disorders and physical conditions requires careful consideration. Katon et al75 present a model that poses possible mechanisms to explain the adverse impact of
comorbidity of anxiety and depressive disorders with
asthma. They suggest that the presence of an anxiety or
depressive disorder may reduce the capacity to manage
asthma and other life challenges, which may lead to decreased adherence to treatment of asthma. Decreased adherence to treatment of asthma may lead to increased
asthma symptom burden and increased functional impairment. Further examination of the mechanisms that
lead to increased morbidity among those with cooccurrence of anxiety and physical illness is required.
The current study has a number of limitations. First,
the survey was limited to adults (aged 18-65 years); therefore, the current findings may not be generalizable to elderly and very young individuals. Second, the retrospective recall of age of onset of conditions, commonly used
in cross-sectional epidemiologic surveys,77,78 may be affected by recall errors. Future longitudinal studies on this
topic are warranted. Third, although the CCI was significantly associated with functional impairment and has been
commonly used to adjust for the effects of medical morbidity, it is not a complete control for medical morbidity.
Fourth, although physicians diagnosed the physical illnesses, certain physical illnesses are based more on selfreported data (eg, arthritis) than others (eg, diabetes). Thus,
some of the associations found in the current study may
be biased by overreporting of physical symptoms in anxious patients. Finally, although the respondents to the survey did not differ significantly from nonrespondents on
several variables, response to the survey may nonetheless
be a potential source of selection bias.
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In conclusion, the current study demonstrated that anxiety disorders are uniquely associated with several physical health conditions in the community, and this comorbidity is itself associated with poorer functional outcomes.
In combination with recent data demonstrating that anxiety disorders are risk factors for suicidal behavior,79 the
current study suggests that anxiety disorders should be considered an important public health problem in the community. During the last decade, efforts have been substantially increased to improve recognition and treatment of
depression in general practice.80 Similar efforts should be
strongly considered for anxiety disorders.
Accepted for Publication: July 12, 2006.
Correspondence: Jitender Sareen, BSc, MD, FRCPC, PZ430-771 Bannatyne Ave, Winnipeg, Manitoba, Canada
R3E 3N4 (sareen@cc.umanitoba.ca).
Author Contributions: Study concept and design: Sareen, Jacobi, and Cox. Acquisition of data: Jacobi. Analysis and interpretation of data: Sareen, Jacobi, Belik, Clara,
and Stein. Drafting of the manuscript: Sareen and Clara.
Critical revision of the manuscript for important intellectual content: Jacobi, Cox, Belik, and Stein. Statistical analysis: Belik and Clara. Study supervision: Sareen.
Financial Disclosure: None reported.
Funding/Support: The GHS was supported by grant
01EH970/8 (German Federal Ministry of Research, Education and Science). Preparation of this article was supported by a Manitoba Health Research Council Award (Dr
Sareen), by US National Institutes of Health grant MH64122
(Dr Stein), and a Canada Research Chair award (Dr Cox).
Additional Information: Mental disorders were assessed in the mental health supplement of the GHS (MaxPlanck Institute of Psychiatry, Munich, Germany; principal investigator: H.-U. Wittchen) and physical conditions
in the core survey of the GHS (Robert Koch Institute, Berlin, Germany; principal investigators: B.-M. Kurth, W.
Thefeld). A public use file from the data set can be ordered from the second author (jacobi@psychologie
.tu-dresden.de).
Acknowledgment: We thank Gregory E. Ratcliffe, BSc,
and Jina Pagura, BSc, for their thoughtful review of the
manuscript.
REFERENCES
1. Frasure-Smith N, Lesperance F. Depression and other psychological risks following myocardial infarction. Arch Gen Psychiatry. 2003;60:627-636.
2. Stein MB, Cox BJ, Afifi TO, Belik SL, Sareen J. Comorbid depressive illness magnifies the impact of physical illness: a population-based perspective. Psychol Med.
2006;36:587-596.
3. Frasure-Smith N, Lesperance F, Gravel G, Masson A, Juneau M, Bourassa MG.
Long-term survival differences among low-anxious, high-anxious and repressive copers enrolled in the Montreal Heart Attack Readjustment Trial. Psychosom Med. 2002;64:571-579.
4. Thomas J, Jones G, Scarinci I, Brantley P. A descriptive and comparative study
of the prevalence of depressive and anxiety disorders in low-income adults with
type 2 diabetes and other chronic illnesses. Diabetes Care. 2003;26:2311-2317.
5. Sherbourne CD, Jackson CA, Meredith LS, Camp P, Wells KB. Prevalence of comorbid anxiety disorders in primary care outpatients. Arch Fam Med. 1996;
5:27-34.
6. Weisberg RB, Bruce SE, Machan JT, Kessler RC, Culpepper L, Keller MB. Nonpsychiatric illness among primary care patients with trauma histories and posttraumatic stress disorder. Psychiatr Serv. 2002;53:848-854.

7. Goodwin RD, Davidson JR. Self-reported diabetes and posttraumatic stress disorder among adults in the community. Prev Med. 2005;40:570-574.
8. Goodwin RD, Stein MB. Generalized anxiety disorder and peptic ulcer disease
among adults in the United States. Psychosom Med. 2002;64:862-866.
9. Goodwin RD. Self-reported hay fever and panic attacks in the community. Ann
Allergy Asthma Immunol. 2002;88:556-559.
10. Goodwin RD, Jacobi F, Thefeld W. Mental disorders and asthma in the community.
Arch Gen Psychiatry. 2003;60:1125-1130.
11. Sherbourne CD, Wells KB, Judd LL. Functioning and well-being of patients with
panic disorder. Am J Psychiatry. 1996;153:213-218.
12. Goodwin RD, Olfson M, Shea S, et al. Asthma and mental disorders in primary
care. Gen Hosp Psychiatry. 2003;25:479-483.
13. Goodwin RD. Asthma and anxiety disorders. Adv Psychosom Med. 2003;24:51-71.
14. Honda K, Goodwin RD. Cancer and mental disorders in a national community
sample: findings from the National Comorbidity Survey. Psychother Psychosom.
2004;73:235-242.
15. McWilliams LA, Goodwin RD, Cox BJ. Depression and anxiety associated with
three pain conditions: results from a nationally representative sample. Pain. 2004;
111:77-83.
16. Kawachi I, Sparrow D, Vokonas PS, Weiss ST. Symptoms of anxiety and risk of
coronary heart disease: the Normative Aging Study. Circulation. 1994;90:22252229.
17. Kawachi I, Colditz GA, Ascherio A, et al. Prospective study of phobic anxiety and
risk of coronary heart disease in men. Circulation. 1994;89:1992-1997.
18. Albert CM, Chae CU, Rexrode KM, Manson JE, Kawachi I. Phobic anxiety and
risk of coronary heart disease and sudden cardiac death among women. Circulation.
2005;111:480-487.
19. Simon NM, Blacker D, Korbly NB, et al. Hypothyroidism and hyperthyroidism in
anxiety disorders revisited: new data and literature review. J Affect Disord. 2002;
69:209-217.
20. Bennett P, Conway M, Clatworthy J, Brooke S, Owen R. Predicting posttraumatic symptoms in cardiac patients. Heart Lung. 2001;30:458-465.
21. Ginzburg K, Solomon Z, Bleich A. Repressive coping style, acute stress disorder, and posttraumatic stress disorder after myocardial infarction. Psychosom
Med. 2002;64:748-757.
22. Stuber ML, Shemesh E, Saxe GN. Posttraumatic stress responses in children
with life-threatening illnesses. Child Adolesc Psychiatr Clin N Am. 2003;12:
195-209.
23. Heszen-Niejodek I, Gottschalk LA, Januszek M. Anxiety and hope during the course
of three different medical illnesses: a longitudinal study. Psychother Psychosom.
1999;68:304-312.
24. Paterniti S, Alperovitch A, Ducimetiere P, Dealberto MJ, Lepine JP, Bisserbe JC.
Anxiety but not depression is associated with elevated blood pressure in a community group of French elderly. Psychosom Med. 1999;61:77-83.
25. Grigsby AB, Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. Prevalence of
anxiety in adults with diabetes: a systematic review. J Psychosom Res. 2002;
53:1053-1060.
26. Evers AW, Kraaimaat FW, Geenen R, Jacobs JW, Bijlsma JW. Longterm predictors of anxiety and depressed mood in early rheumatoid arthritis: a 3 and 5 year
followup. J Rheumatol. 2002;29:2327-2336.
27. Segui J, Ramos-Casals M, Garcia-Carrasco M, et al. Psychiatric and psychosocial disorders in patients with systemic lupus erythematosus: a longitudinal study
of active and inactive stages of the disease. Lupus. 2000;9:584-588.
28. Rogers MP, White K, Warshaw MG, et al. Prevalence of medical illness in patients with anxiety disorders. Int J Psychiatry Med. 1994;24:83-96.
29. Gillaspy SR, Hoff AL, Mullins LL, Van Pelt JC, Chaney JM. Psychological distress in high-risk youth with asthma. J Pediatr Psychol. 2002;27:363-371.
30. Nascimento I, Nardi AE, Valenca AM, et al. Psychiatric disorders in asthmatic
outpatients. Psychiatry Res. 2002;110:73-80.
31. Rimington LD, Davies DH, Lowe D, Pearson MG. Relationship between anxiety,
depression, and morbidity in adult asthma patients. Thorax. 2001;56:266-271.
32. Vila G, Nollet-Clemencon C, de Blic J, Mouren-Simeoni MC, Scheinmann P.
Prevalence of DSM IV anxiety and affective disorders in a pediatric population of
asthmatic children and adolescents. J Affect Disord. 2000;58:223-231.
33. Harter MC, Conway KP, Merikangas KR. Associations between anxiety disorders
and physical illness. Eur Arch Psychiatry Clin Neurosci. 2003;253:313-320.
34. Sareen J, Cox BJ, Clara I, Asmundson GJG. The relationship between anxiety
disorders and physical disorders in the U.S. National Comorbidity Survey. Depress Anxiety. 2005;21:193-202.
35. Huovinen E, Kaprio J, Koskenvuo M. Asthma in relation to personality traits, life
satisfaction, and stress: a prospective study among 11,000 adults. Allergy. 2001;
56:971-977.
36. Ortega AN, Huertas SE, Canino G, Ramirez R, Rubio-Stipec M. Childhood asthma,
chronic illness, and psychiatric disorders. J Nerv Ment Dis. 2002;190:275-281.

(REPRINTED) ARCH INTERN MED/ VOL 166, OCT 23, 2006
2115

WWW.ARCHINTERNMED.COM

©2006 American Medical Association. All rights reserved.

Downloaded From: http://archinte.jamanetwork.com/ on 05/24/2013

37. Ortega AN, Goodwin RD, McQuaid EL, Canino G. Parental mental health, childhood psychiatric disorders, and asthma attacks in island Puerto Rican youth.
Ambul Pediatr. 2004;4:308-315.
38. Ortega AN, McQuaid EL, Canino G, Goodwin RD, Fritz GK. Comorbidity of asthma
and anxiety and depression in Puerto Rican children. Psychosomatics. 2004;
45:93-99.
39. Berkson J. Limitations of application of fourfold table analysis to hospital data.
Biometrics. 1946;1946:47-53.
40. Vineis P. History of bias. Soz Praventivmed. 2002;47:156-161.
41. Jacobi F, Wittchen HU, Holting C, et al. Estimating the prevalence of mental and
somatic disorders in the community: aims and methods of the German National
Health Interview and Examination Survey. Int J Methods Psychiatr Res. 2002;
11:1-18.
42. Edwards WS, Winn DM, Kurlantzick V, et al. Evaluation of National Health Interview Survey Diagnostic Reporting. Hyattsville, Md: National Center for Health
Statistics; 1994.
43. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 4th ed. Washington, DC: American Psychiatric Association; 1994.
44. Olfson M, Shea S, Feder A, et al. Prevalence of anxiety, depression, and substance use disorders in an urban general medicine practice. Arch Fam Med.
2000;9:876-883.
45. Marcus SC, Olfson M, Pincus HA, Shear MK, Zarin DA. Self-reported anxiety,
general medical conditions, and disability bed days. Am J Psychiatry. 1997;
154:1766-1768.
46. Hollifield M, Katon W, Skipper BCT, Ballenger JC, Mannuzza S, Fyer AJ. Panic
disorder and quality of life: variables predictive of functional impairment. Am J
Psychiatry. 1997;154:766-772.
47. Olfson M, Fireman B, Weissman MM, et al. Mental disorders and disability among
patients in a primary care group practice. Am J Psychiatry. 1997;154:1734-1740.
48. Nisenson LG, Pepper CM, Schwenk TL, Coyne JC. The nature and prevalence of
anxiety disorders in primary care. Gen Hosp Psychiatry. 1998;20:21-28.
49. Jacobi F, Wittchen HU, Holting C, et al. Prevalence, co-morbidity and correlates
of mental disorders in the general population: results from the German Health
Interview and Examination Survey (GHS). Psychol Med. 2004;34:597-611.
50. McHorney CA, Ware JE Jr, Raczek AE. The MOS 36-Item Short-Form Health Survey (SF-36), II: psychometric and clinical tests of validity in measuring physical
and mental health constructs. Med Care. 1993;31:247-263.
51. Schmitz N, Thefeld W, Kruse J. Mental disorders and hypertension: factors associated with awareness and treatment of hypertension in the general population of Germany. Psychosom Med. 2006;68:246-252.
52. Schmitz N, Kruse J, Kugler J. Disabilities, quality of life, and mental disorders
associated with smoking and nicotine dependence. Am J Psychiatry. 2003;
160:1670-1676.
53. Charlson ME, Pompei P, Ales KL, Mackenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
J Chronic Dis. 1987;40:373-383.
54. Charlson M, Szatrowski TP, Peterson J, Gold J. Validation of a combined comorbidity index. J Clin Epidemiol. 1994;47:1245-1251.
55. Pompei P, Charlson ME, Douglas G Jr. Clinical assessments as predictors of
one year survival after hospitalization: implications for prognostic stratification.
J Clin Epidemiol. 1988;41:275-284.
56. Barsky AJ, Orav EJ, Bates DW. Somatization increases medical utilization and
costs independent of psychiatric and medical comorbidity. Arch Gen Psychiatry.
2005;62:903-910.
57. de Jonge P, Ormel J, van den Brink RH, et al. Symptom dimensions of depression following myocardial infarction and their relationship with somatic health
status and cardiovascular prognosis. Am J Psychiatry. 2006;163:138-144.
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