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Abstract

Background: Numerous studies have shown an association
between asthma and mental disorders. While elevated rates of
asthma have been noted among psychiatric patients with anxiety
disorders and post-traumatic stress disorder, several studies have
found elevated rates of mental disorders among asthma patients.
Such studies, however, have generally relied upon questionnaires
and assessment by non-specialist physicians to diagnose mental
disorders and asthma.
Objectives: To examine a possible association between asthma
and psychiatric diagnoses in Israeli military recruits and soldiers.
Methods: In this cross-sectional study we compared the
prevalence of mental diagnoses in asthmatic recruits and soldiers
with that in non-asthmatic recruits and soldiers. A total of 195,903
recruits and soldiers were examined by Israel Defense Forces
recruiting offices and fitness boards. Diagnoses of asthma were
based on a pulmonologist’s diagnosis, including spirometry at rest
and exercise testing as indicated; diagnoses of mental disorders
were based on examination by a psychiatrist.
Results: The prevalence of asthma was found to be 7.8%
(current) and 9.8% (lifetime). The prevalence of mental disorders
was 13.4%. Current asthma was associated with an increased
likelihood of any mental disorder (OR = 1.20, 95% CI = 1.15–1.26),
and specifically with mood and anxiety disorders (1.31, 1.19–1.46),
introvert personality disorders (1.20, 1.12–1.28) and adjustment
disorder (1.43, 1.26–1.62). Lifetime asthma was associated with
an increased likelihood of the same disorders, but the association
was not as powerful.
Conclusions: The results validate the previously documented
association between asthma and mental disorders, using a sample
of unprecedented size and improved methodology. A multidisciplinary
approach to asthma that incorporates mental health professionals
in the treatment of poorly controlled asthma and perhaps of asthma
in general is recommended.
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Numerous studies have shown an association between asthma and
mental disorders. On the one hand, elevated rates of asthma have
been noted among psychiatric patients with anxiety disorders and
post-traumatic stress disorder [1]. On the other hand, several studies have found elevated rates of mental disorders among asthma
patients of various ages. Ortega and co-workers [2] found higher
rates of social phobia, separation anxiety disorder, and overanxious
disorder among youths with asthma compared to youths without
asthma and youths with other chronic medical illnesses. Goodwin
et al. [3-5] recently published a number of studies examining the
IDF = Israel Defense Forces
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relationship between asthma and mental disorders among adults.
In two studies dealing with populations seeking primary care [4,5],
the investigators used psychiatric questionnaires (PRIME-MD PHQ
in an American population and GHS-MHS in a German population)
to diagnose common mental disorders, and a physician’s examination or medical records to obtain asthma diagnoses. The American
study, whose sample consisted of randomly chosen adult patients
from a general medical practice waiting room, found an increased
likelihood of panic attack and suicidal ideation among asthmatics.
The German study, whose sample consisted of a random sampling
of adults from population registries in Germany, also found asthma
to be associated with a number of mental disorders, including
anxiety disorders, phobias, panic attacks/disorder, somatoform
disorder and bipolar disorder.
In Israel, all 17 year old Israeli nationals are required by law
to appear at the Israel Defense Forces recruiting office for medical
examination; the recruited soldiers are closely followed during
their service, with ready access to specialist care and records of
all diagnoses made by military fitness boards. Thus, the population of military recruits provides an extremely large sample of
individuals whose diagnoses of asthma and mental disease have
been made by specialists. This contrasts with previous studies
that relied on numerous diagnostic methods, including self-report
diagnoses [3,6,7], mental health questionnaires [3,4], examination
by non-pulmonologists, and medical records to diagnose asthma.
In addition, the military environment tends to be both physically
and mentally stressful for recruits, a fact that has implications
for mental disease as well as asthma. Our aim was to determine
possible associations between asthma and psychiatric diagnoses in
Israeli military recruits and soldiers.

Patients and Methods
We included in the current study all male recruits to the Israel
Defense Forces during the course of the study period (the length
of which cannot be disclosed due to IDF security constraints).
Female recruits were excluded because of their slightly different
medical assessment process, which would harbor different confounding factors. A total of 195,903 male subjects were examined
during the study period. We obtained diagnoses of asthma and
mental disorders from the IDF database, including all diagnoses
made during the study period. We defined two separate diagnostic
phases:
• •Recruits were diagnosed in the recruiting office or in an
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affiliated clinic as part of the initial army fitness determination, a screening process (described below) aimed at
diagnosing all significant illnesses.
•Soldiers who developed asthma or mental illness after the
initial recruit examination were diagnosed in army or armyaffiliated clinics; this process was activated in response to
specific patient complaints, as all soldiers had already been
screened in phase 1 as new recruits.

Asthma [8]

A medical history was obtained from the family physicians of most
recruits. In addition, the subjects were asked specifically whether
they had ever been diagnosed as having asthma, and whether they
had ever suffered from recurrent wheezing, exercise-induced cough
or wheezing, or nocturnal cough. The possibility of asthma in the
past or present, as indicated by a positive history of asthma from
the family physician or a positive reply to any of these questions,
resulted in referral to a pulmonologist for a second examination.
Subjects were instructed not to take any asthma medication on the
day of the second examination. This examination included a further
detailed history, physical examination, and spirometry at rest. All
subjects, except those with overt clinical signs and spirometric
evidence of severe airway obstruction, also underwent exercise
testing. The exercise test comprised 6 minutes of treadmill running
at a speed of 5 km/hour at an incline of 10º while breathing room
air (22ºC, 50% relative humidity). Pulmonary function was measured
5 and 10 minutes after exercise to determine the percentage of fall
in forced expiratory function in the first second.
Recruits with no evidence of past and/or present asthma were
not assigned to a disease category. Recruits with past asthma were
assigned to disease category A, which is defined as asthma in
total clinical remission for at least 3 years with normal spirometry
(FEV1 > 80% of predicted) and normal exercise testing (fall in FEV1
of less than 10%). Recruits with present asthma were assigned to
disease categories B-F, based on asthma severity; the last two
categories label the recruit as unfit for service.

and DSM-IV categories, with the exception of personality disorders,
which consist of specific traditional disorders as well as two large
clusters: “Introvert Personality Disorders” and “Extrovert Personality
Disorders.” These will be defined below. For the purpose of the
study, we examined most of the IDF mental illness categories,
according to the following list:
• Psychotic Disorders
• Mood and Anxiety Disorders
• Major Affective Disorders
• Somatoform Disorders
• Eating Disorders
• Introvert Personality Disorders: Avoidant, Dependent, Obsessive-Compulsive, Schizoid, Not Otherwise Specified
• Extrovert Personality Disorders: Narcissistic, Histrionic,
Borderline
• Disocial/Antisocial/Impulse Control Disorder
• Schizotypal or Paranoid Personality Disorder
• Reactive Adjustment Disorder
It should be emphasized here that the vast majority of army-diagnosed mental illnesses were included, but a number of diagnoses
with potential confounding factors were not included, most notably: organic mental disorders post-traumatic stress disorder, and
enuresis nocturna.
Statistical analysis

The prevalence of asthma and the above mental disorders was
determined from the IDF database. The prevalence of mental
disorders was compared between asthmatic recruits and soldiers
and non-asthmatic recruits and soldiers; and the group of asthmatics was further broken down into two groups: present and past
asthma. Associations were computed using the chi-square test; P
values < 0.05 were considered to be significant. In addition, odds
ratio was calculated for the significant associations. Statistical
analysis was carried out with the SAS software package.

Results

Psychiatric disorders

Prevalence

As previously mentioned, medical history was obtained from the
family physicians of most recruits; all recruits were additionally subjected to a semi-structured medical interview and physical
examination by a military physician, as well as a psychotechnic
interview by a trained examiner. Suspicion of psychopathology that
arose at any of these stages resulted in referral to a psychiatrist.
Subjects with a history of adjustment difficulties underwent an
intermediary stage of screening by an army mental health officer
(psychologist or social worker), who also referred recruits with
suspected psychopathology to a psychiatrist. Psychiatric examination resulted in one of two conclusions: no psychiatric diagnosis,
or a psychiatric diagnosis and army fitness category, in accordance
with severity of illness.
With regard to psychiatric disease categories, we used the IDF
categories of mental illness, which are largely based on ICD-10

The prevalence of asthma was found to be 7.8% (current) and
9.8% (lifetime), which is somewhat lower than previous prevalence
rates in Israel [9], but fairly similar to American rates [10]. The
prevalence of mental disorders was 13.4%. The prevalence of the
various asthma severity categories is summarized in Table 1, and
of the various psychiatric diagnoses in Table 2.

FEV1 = forced expiratory function in the first second
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Association between asthma and mental disorders

Current active asthma was associated with an increased likelihood of any mental disorder (OR = 1.20, 95% CI = 1.15–1.26),
and specifically with mood and anxiety disorders (1.31, 1.19–1.46),
introvert personality disorders (1.20, 1.12–1.28) and adjustment
disorder (1.43, 1.26–1.62).
Lifetime asthma was associated with an increased likelihood of
OR = odds ratio
CI = confidence interval
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Table 1. Asthma prevalence in recruits and soldiers by severity category
Asthma severity category

N (%)

No asthma

176,692 (90.2%)

A: Clinical remission of > 3 yrs

3,952 (2.0%)

B: Rare and mild attacks of dyspnea with normal spirometry and
exercise testing

7,181 (3.7%)

the same disorders, but the association was weaker, as follows: any
mental disorder (OR = 1.12, 95% CI = 1.08–1.17), mood and anxiety
disorders (1.22, 1.11–1.34), introvert personality disorders (1.10,
1.04–1.17) and adjustment disorder (1.36, 1.21–1.53) [Table 3].

Discussion
The data presented are consistent with previous findings, which
6,749 (3.5%)
C: Mild asthma with mildly impaired spirometry or mild-moderate
suggested an association between asthma and a spectrum of menairway hyper-reactivity
tal disorders, primarily affective and anxiety disorders. Although
1,323 (0.7%)
D: Active asthma with frequent attacks, moderately impaired
spirometry or severe airway hyper-reactivity
the associations are not extremely strong (odds ratios in positive
0 (0)
E: Severe asthma during initial therapeutic trial
associations all less than 2.0), the current study has a number of
6 (0)
F: Severe asthma unresponsive to therapy, severely impaired
important strengths. The major advantage is the improved methspirometry or history of near-fatal asthma
odology of assessment (use of specialists and objective spirometry
Total
19,211 (9.8%)
exams) and an extremely large sample size. In addition, the current
study extends the previous data to include personality disorders
The precise definitions of asthma fitness categories have since been altered; the study
and reactive adjustment disorder. We believe that the military
uses the definitions that were valid during the study period
context provides another advantage to the current study: it examines not only the baseline mental pathology of 17 year old males,
but also exposes latent mental disease in subjects who develop
adjustment disorder or decompensation of well-compensated and
Table 2. Prevalence of psychiatric disorders in recruits and soldiers
undiagnosed personality traits when exposed to the stress of army
conscription or service.
Diagnosis
N (%)
Before discussing possible reasons for the association and the
No psychiatric disorder
169,621 (86.6%)
clinical application of these findings, the incidence of psychiatPsychotic disorders
354 (0.2%)
ric disorders found in our study (13.4%) must be emphasized.
Mood and anxiety disorders
4,278 (2.2%)
Questionnaire-based studies of the prevalence of mental disorders
Major affective disorders
355 (0.2%)
in children and adolescents in Britain, Canada and Switzerland
Somatoform disorders
130 (0.07%)
found similar figures [11-13]. Regarding military populations, the
Eating disorders
49 (0.03%)
prevalence is highly variable. Although prevalence rates are unIntrovert personality disorders
11,084 (5.7%)
available for the United States Army, the percentage of the military
Extrovert personality disorders
9,031 (4.6%)
population that annually receives services for mental disorders is
Disocial/Antisocial/Impulse control disorder
721 (0.4%)
6% [14]. The obvious difference between the two armies is the fact
Schizotypal or paranoid personality disorder
65 (0.03%)
that service in the Israel Defense Forces is compulsory, while the
Reactive adjustment disorder
2,599 (1.3%)
U.S. military is a volunteer force. Thus, the current study includes
Total
26,282 (13.4%)
the results of the examination of all conscripted males – including
those ultimately found to be unfit for service. A more relevant
comparison, then, would be a comparison with a country in which
military service is compulsory. In
Table 3. Psychiatric disorders (rates and odds ratios) among army recruits and soldiers
Norway, for example, a questionnaire-based study found that 48%
Lifetime
No current Current
of army conscripts suffer from
No asthma asthma
asthma
asthma
Mental disorders
(n=176,692) (n=19,211) OR
95% CI
(n=156,723) (n=12,898) OR
P
95% CI
mental disease [15]. Considering
Any psychiatric disorder
13.3
14.7
1.12 1.08–1.17 13.2
15.5
1.20 < 0.0001 1.15–1.26
the fact that the Israeli military
Psychotic disorder
0.2
0.2
NS NS
0.2
0.2
NS NS
NS
engages in constant combat activMood and anxiety disorder
2.1
2.6
1.22 1.11–1.34 2.1
2.8
1.31 < 0.0001 1.19–1.46
ity and thus service is expected
Major affective disorder
0.2
0.2
NS NS
0.2
0.2
NS NS
NS
to be much more stressful than
Somatoform disorder
0.1
0.1
NS NS
0.1
0.1
NS NS
NS
Norwegian peacetime service, our
Eating disorder
0.02
0.03
NS NS
0.02
0.04
NS NS
NS
figure of 13.4% appears to be
Introvert personality disorder 5.6
6.1
1.10 1.04–1.17 5.6
6.6
1.20 0.002
1.12–1.28
remarkably low.
Extrovert personality disorder 4.6
4.8
NS NS
4.6
5.0
1.09 NS
1.01–1.17
Numerous explanations have
Disocial/Antisocial/Impulse
0.4
0.3
NS NS
0.4
0.3
0.70 NS
0.50–0.96
been proposed for the association
control disorder
between asthma and mental disSchizotypal/Paranoid
0.03
0.03
NS NS
0.03
0.03
NS NS
NS
orders. The consistent association
personality disorder
of asthma with anxiety disorders
Reactive adjustment disorder 1.3
1.7
1.36 1.21–1.53 1.3
1.8
1.43 < 0.0001 1.26–1.61
and panic attacks/panic disorder
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has led to the dyspnea-fear theory of panic, which holds that in a
subgroup of panic patients a non-pathological pulmonary obstructive component may induce dyspnea, dyspneic fear and, ultimately,
panic. It is possible that the presence of a chronic stressful and
potentially life-threatening disease such as asthma may increase
worry and anxiety. In addition, asthmatics are likely to experience
greater fear in the context of panic attack-perceived dyspnea than
are non-asthmatic patients [16].
The association between asthma and introvert personality
disorder and a reactive adjustment disorder is consistent with
studies linking shyness and behavioral inhibition with a higher
incidence of hay fever in subjects and their families [17]. It is
possible that certain chronic illnesses cause, over time, patterns
of socially avoidant behavior and general difficulty in adjusting
to stressful situations. Alternatively, external environmental or
genetic factors may cause increased susceptibility to both asthma
and mental disorder. The authors of a Finnish study examining
the relationship between atopic disorders and depression in a
large sample of monozygotic and dizygotic twin pairs estimated
that 64% of the association was due to shared familial vulnerability [18].

Conclusions
In this study we validated the previously documented association between asthma and mental disorders using pulmonologist-diagnosed
asthma and psychiatrist-diagnosed mental disorders to examine a
sample of unprecedented size. Although the strength of the associations in our study does not appear to indicate a need for special
psychiatric screening of all asthmatics, our findings may indicate an
elevated vulnerability to certain psychiatric disorders among asthma
patients. The result could be an elevated index of suspicion for
mental disease when confronted with hints of such pathology, or
perhaps a multidisciplinary approach to asthma that incorporates
mental health professionals in the treatment of poorly controlled
asthma. The association between psychological disorders and fatal
or near-fatal asthma should also be noted here [19-21]. Although
it has yet to be conclusively proven that psychological disorders
cause elevated risk of fatal or near-fatal asthma attacks [22], the
association shown in numerous studies along with the findings of
the current study should prompt physicians to seek such pathology
and treat it when found in asthma patients, as an adjunct to the
conventional therapies implemented in order to prevent asthma
attacks and fatalities. Although the implications of our findings in
the military setting are beyond the scope of this discussion, they
deserve careful consideration and should not be overlooked.
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