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Asthma is a serious and vexing problem for many children and their families.
Asthma, like most syndromes, has many symptoms and potential causes and effects.
Studies have shown that pediatric asthma is associated with psychiatric disorders,
but the specificity and temporality of these relations is not well known. This study
examined the associations between any and specific psychiatric disorders and both
childhood asthma and other childhood chronic illnesses. The study used the Meth-
ods for the Epidemiology of Child and Adolescent Mental Disorders data, a four-site,
community-based study of 1,285 pairs of youths and caretakers. Psychiatric disor-
ders were assessed using the Diagnostic Interview Schedule for Children (DISC 2.3).
Methods for the Epidemiology of Child and Adolescent Mental Disorders was also
used to assess individual characteristics, parental reports of asthma, and other
chronic illnesses. Asthma and ‘other’ chronic illnesses were associated with differ-
ent psychiatric disorders. In particular, having a history of asthma was associated
with having an anxiety disorder, after adjustment for potential confounding, but was
not associated with having an affective disorder. Having a chronic illness other than
asthma or cancer was associated with having any affective disorder and dysthymia
but not anxiety disorder. These results call for more mechanistic research that
explores the specific relations between childhood anxiety disorder and asthma and
between affective disorder and other pediatric chronic illnesses.

—J Nerv Ment Dis 190:275–281, 2002

Asthma is the most common chronic condition
afflicting children in the United States and is respon-

sible for approximately 2.9 million visits to pediatri-
cians each year (Adams et al., 1999; Eggleston, 1999;
Schappert et al., 1999). The study of the etiology of
asthma dates back to, at least, Hippocrates, who is
credited as being the first to describe asthma. He
believed that asthma was caused by a disturbance of
humors that had not been cleansed from the brain
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before birth. Further, in his Treatise on Asthma, the
renown 12th-century physician Moses Maimonides
initially hypothesized that emotions are associated
with asthma (Jonas et al., 1999; Munster 1968). The
notion that psychiatric disorders are associated with
asthma exacerbations and severity persists today;
however, there is little agreement among research-
ers about the strength of the association or the
temporal sequencing of asthma and psychiatric dis-
orders.

Clinical and epidemiological studies in both the
asthma and psychiatric literature have documented
general associations between asthma and both mater-
nal anxiety disorder and maternal depression (Bosley
et al., 1996; Carr et al., 1996; Weil et al., 1999). Earlier
studies of maternal mental health and pediatric
asthma focused on overprotective and coping be-
haviors (Mrazek et al., 1991; Parker and Lipscombe,
1979), but more recent studies have reported asso-
ciations between maternal psychiatric disorders and
pediatric asthma (Shalowitz et al., 2001; Weil et al.,
1999). Further, a wide range of pediatric psychiatric
problems present more commonly in children with
asthma (Bender et al., 2000; Creer et al., 1992; For-
ero et al., 1996; Perrin et al., 1992; Wamboldt et al.,
1998). However, most studies highlight the consis-
tent relationship between asthma and anxiety disor-
der and depression (Bennett, 1994; Hamlett et al.,
1992; Miller, 1987; Wamboldt et al., 1998).

Three propositions about the relation between
psychiatric disorders and asthma have been offered
in the literature: a) psychiatric illness is thought to
modify the management of asthma (i.e., psychiatric
impairment reduces one’s ability to properly manage
his or her asthma; Bender et al., 2000; Cluley and
Cochrane, 2001; Fehrenbach and Peterson, 1989;
Weil et al., 1999); b) psychiatric illness is part of the
development of asthma and leads to exacerbations
typically through hyperventilation (Carr, 1998; Carr
et al., 1996; Carr et al., 1994); and c) internalizing
asthma burden leads to psychiatric illness (Bender
et al., 2000; Mrazek, 1992).

Although many studies have documented the re-
lation between asthma and psychiatric problems,
little information is known about the extent and
specificity of the comorbid relation. Further, the
current literature on pediatric asthma and psychiat-
ric illness has been limited by the use of clinical-
based as opposed to community-based samples, and
many studies have failed to account for important
confounders, such as familial or social characteris-
tics, or have not used standardized diagnostic mea-
sures of psychopathology. A number of unanswered
questions remain in the literature. For example, the
extent to which the association between psychiatric

disorders and asthma is more robust than the asso-
ciations between psychiatric disorders and other
chronic health conditions is unknown. It is also
unclear whether the comorbidity of asthma and psy-
chiatric disorders varies among groups with an es-
pecially high risk of adverse outcomes caused by
asthma, such as poor, inner-city, or minority chil-
dren (Carter-Pokras and Gergen, 1993; Crain et al.,
1994; Weiss et al., 1992).

In this study, we sought to determine the strengths
of the associations between psychiatric disorders and
asthma and other serious chronic conditions using
data from the Methods for the Epidemiology of Child
and Adolescent Mental Disorders (MECA) study, a
community-based study of childhood psychiatric dis-
orders (Lahey et al., 1996). The study is unique because
it: a) is based on probability samples from four com-
munities (Atlanta, New Haven, New York, and Puerto
Rico), b) used standard structured diagnostic inter-
views to assess psychiatric disorders, and c) allowed
for the assessment of the comorbidity of childhood
asthma and psychiatric disorders in different eth-
nocultural groups at high risk for asthma (e.g., island
Puerto Ricans, mainland Hispanics, and African
Americans; Beckett et al., 1996; Carter-Pokras and
Gergen, 1993; Homa et al., 2000; Mendoza et al.,
1991; Ortega and Calderon, 2000). The present study
examined the characteristics of children by whether
they have asthma or some other serious chronic
illness. Moreover, to understand the specificity of
the relations between psychiatric disorders and
asthma and to differentiate the relation from that of
other chronic illness and psychiatric disorders, we
examined the associations between any and specific
psychiatric disorders and asthma or “other” chronic
illness, after adjustment for potential confounding.

Methods

The methods used in the MECA study have been
described previously (Lahey et al., 1996). Probability
samples of children were obtained in 1992 in four
geographically and ethnically diverse communities
in New Haven, Atlanta, New York, and Puerto Rico.
The target population included all youths residing
within these selected communities. Of 1523 eligible
youths, 1285 pairs of youths and caretakers were
interviewed (84%); 92% of the caretakers inter-
viewed were mothers.

Assessments

Children and their adult caretakers were inter-
viewed in their homes by using the National Institute
of Mental Health (NIMH) Diagnostic Interview
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Schedule for Children, version 2.3 (DISC 2.3; Shaffer
et al., 1996) and the Service Utilization and Risk
Factors Interview (SURF; Goodman et al., 1998).
The DISC 2.3 is a comprehensive, highly structured
research diagnostic instrument that assesses the
most common DSM-III-R (American Psychiatric As-
sociation, 1987) diagnoses among children and ado-
lescents through parent and child interviews. The
DISC 2.3 was administered by trained lay interview-
ers. The English version of the DISC 2.3 generates
reliable and valid diagnoses for most diagnostic cat-
egories (Jensen et al., 1995; Schwab-Stone et al.,
1996), and similar findings have been reported for
the Spanish version of the instrument (Ribera et al.,
1996; Bravo et al., 1993).

Psychiatric Diagnoses

Two parallel versions of the DISC 2.3, the youth
and parent versions, were administered to obtain
current (within 6 months) diagnoses according to
DSM-III-R. Psychiatric diagnoses were obtained by
combining information from adult and child respon-
dents. Information was combined by considering the
diagnostic criteria met if a condition was reported
by either respondent (Shaffer et al., 1996). The diag-
noses were a) anxiety disorder (separation anxiety,
avoidant disorder, obsessive-compulsive disorder,
overanxious disorder, simple phobia, social phobia,
agoraphobia, panic disorder, and generalized anxi-
ety disorder); b) mood disorder (dysthymia, hypo-
mania, major depression, and mania); c) disruptive
disorder (attention deficit hyperactivity disorder,
conduct disorder, and oppositional defiant disor-
der); and d) miscellaneous disorder (eating disor-
ders, elimination disorders, and tic disorders). Al-
though measures of substance use disorders and
psychosis were obtained, these were not used in the
current study because only one child with asthma
met criteria for a substance use disorder.

Psychiatric diagnoses were examined first as su-
praordinate diagnostic categories of mood, anxiety,
disruptive, and miscellaneous disorders. We also
used a summary variable, “any psychiatric disorder,”
for any child who was positive on any of the four
groups of disorders previously listed. Because of the
low prevalence of several of the individual disor-
ders, only the following were separately examined:
simple phobia, separation anxiety, overanxious dis-
order, generalized anxiety disorder, social phobia,
agoraphobia, major depression, dysthymia, and con-
duct, oppositional, and attention deficit disorders.

The SURF (Goodman et al., 1998) was used to
assess risk factors for psychopathology. The reliabil-
ity of SURF has been reported elsewhere (Goodman

et al., 1998). In general, the reliability of the mea-
sures used to assess risk factors ranged from good
to fair. The following are the risk factors covered by
SURF that were relevant to the current study: demo-
graphic factors, teen motherhood (maternal age of
18 years or younger), and history of asthma and
other chronic illnesses. The history of asthma was
determined by asking parents whether their children
had ever had asthma. Parents were asked if their
children had ever had one of the following chronic
illnesses: cardiac problems that limited physical ac-
tivity, sickle cell anemia, diabetes, leukemia, or tu-
mors. We excluded cancer from the list because of
its potential life-threatening outcomes, which make
its association with mental illness unique. Children
with any of the chronic conditions other than
asthma or cancer constituted the “other” chronic
illness group for all analyses. Children were consid-
ered low income if the reported household income
was below $25,000.

Statistical Analysis

First, differences in selected characteristics (age,
sex, family income, born to a teenage mother, eth-
nicity or race, and study site) of children and ado-
lescents with a history of asthma or other chronic
illness were determined using chi-square tests. Sec-
ond, children with a history of asthma versus those
with no history of asthma were compared by psy-
chiatric disorders. Third, to measure the strength of
the associations of asthma and other chronic illness
with psychiatric disorders, a series of logistic regres-
sion models were fitted. Separate models included
psychiatric diagnoses as dependent variables (any
psychiatric disorder, three supraordinate categories
of disorder, and specific disorders) and history of
asthma, other chronic illness, child’s age, sex, family
income (less than or more than $25,000), and study
site (1 � Puerto Rico, 0 � other sites) as indepen-
dent variables; the covariates were chosen and cat-
egorized based on the significant associations found
in the bivariate analyses. For each logistic regres-
sion model, the odds ratios and 95% confidence
intervals are tabulated. For each model that had an
anxiety disorder as a dependent variable, affective
disorder was incorporated as a covariate to account
for potential confounding caused by comorbidity.
Similarly, for each model that had an affective dis-
order as a dependent variable, anxiety disorder was
used as a covariate. The model for any psychiatric
disorder also included affective and miscellaneous
disorders as covariates to adjust for potential co-
morbidity.
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Results

Table 1 lists the characteristics of children with a
history of asthma and children with a history of
chronic illness other than asthma or cancer. A total
of 199 (15%) children were reported to have had a
history of asthma. Children with asthma were more
likely to be between the ages of 12 and 17 years,
male, from Puerto Rico, and to have comorbid
chronic illness compared with children without
asthma (Table 1). Thirty-seven (�1%) children were
classified as having chronic illness other than
asthma or cancer. Children with other chronic ill-
ness were more likely to be between the ages of 12
and 17 years, from families that earned less than
$25,000 a year, born to a teenaged mother, and from
Puerto Rico compared with children without
chronic illness (Table 1).

Comparisons of mental illness were made be-
tween children with and without a history of asthma.
Children with a history of asthma were more likely
to have any anxiety disorder, simple phobia, separa-
tion anxiety, and overanxious disorder than children
without a history of asthma (Table 2). No differ-
ences by history of asthma were found for affective
disorder or disruptive disorders.

In multivariate models that adjusted for age, sex,
family income, study site, and psychiatric comorbid-
ity, a history of asthma was associated with having
any psychiatric disorder, any anxiety disorder, sim-
ple phobia, separation anxiety, and overanxious dis-

order, and was not associated with any other disor-
ders (Table 3). Having a chronic illness other than
asthma and cancer was associated with having any
affective disorder and dysthymia, and was not asso-
ciated with any other disorder (Table 3).

Puerto Rican Ethnicity and Site

Because we found that Puerto Rican children
were more likely to have a history of asthma than
were children from other sites, we examined, in

TABLE 3
Adjusted Odds Ratios for Psychiatric Diagnoses Given a

Lifetime Report of Asthma or Other Chronic Illness

N

Asthma
OR (CI)a

Chronic Illnessb

OR (CI)a

Any psychiatric disorder 643 1.41 (1.03–1.94) 1.20 (0.60–2.40)

Any anxiety disorder 497 1.59 (1.14–2.21) 0.60 (0.28–1.28)

Simple phobia 275 1.70 (1.18–2.44) 0.99 (0.44–2.22)

Separation anxiety 85 1.82 (1.05–3.16) 1.86 (0.69–5.0)

Overanxious disorder 144 1.89 (1.18–3.03) 1.28 (0.48–3.47)

Generalized anxiety 60 1.18 (0.55–2.54) 2.21 (0.59–8.24)

Social phobia 191 1.14 (0.74–1.75) 1.43 (0.61–3.31)

Agrophobia 84 1.58 (0.90–2.77) 0.57 (0.13–2.58)

Any affective disorder 149 1.23 (0.75–2.01) 2.68 (1.11–6.49)

Major depression 90 0.88 (0.45–1.72) 0.83 (0.19–3.72)

Dysthymia 55 1.09 (0.51–2.31) 3.80 (1.30–11.12)

Any disruptive disorder 182 1.29 (0.82–2.03) 0.77 (0.26–2.33)

Conduct 73 1.22 (0.62–2.38) 1.70 (0.54–5.36)

Oppositional defiant 90 1.28 (0.69–2.35) 0.83 (0.19–3.69)

Attention deficit

hyperactivity disorder 82 1.08 (0.55–2.12) —c

a Odds ratios and 95% confidence intervals; models predict the
presence of the condition versus its absence.

b Serious chronic illness other than asthma or cancer.
c Insufficient data to calculate.

TABLE 1
Characteristics of Children with and without Asthma

Total Sample
(N � 1295)

Asthma
(n � 199)

Chronic Illnessa

(n � 37)

n (%) n (%) n (%)

Age (yr)
9–11 448 (34.9) 73 (37.1) 9 (25.7)
12–17 835 (65.1) 124 (62.9)* 26 (74.3)*

Male 686 (53.0) 118 (59.3)* 23 (62.2)
Family income

� $25,000 423 (32.7) 95 (47.7) 28 (75.7)*
Born to teenage mother 101 (7.8) 19 (9.5) 7 (16.3)*
Chronic illness 37 (2.9) 9 (4.5)* — (—)
Ethnic/racial group

Island Hispanic 311 (24.1) 92 (29.6) 18 (5.8)
Mainland Hispanic 52 (4.0) 6 (11.5) 3 (5.8)
African American 189 (14.6) 25 (13.2) 7 (3.7)
Non-Hispanic white 668 (51.7) 67 (10.0) 7 (1.1)
Mainland other 72 (5.6) 6 (8.3)* 1 (1.4)*

Study site
Atlanta 303 (23.4) 43 (14.2) 3 (1.0)
New Haven 321 (24.8) 23 (7.2) 7 (2.2)
New York 357 (27.6) 38 (10.6) 8 (2.2)
Puerto Rico 314 (24.3) 95 (30.3)* 19 (6.1)*
a Serious chronic illness other than asthma or cancer.
*p � 0.05; chi-square test for differences across the categories.

TABLE 2
Comparison of Psychiatric Disorders Between Children with

and without Asthma

Asthma
n (%)

No History of
Asthma n (%)

Any psychiatric disorder 112 (56.3) 537 (49.0)
Any anxiety disorder 97 (49.2)* 410 (37.7)

Simple phobia 60 (31.1)* 219 (20.4)
Separation anxiety 22 (11.3)* 63 (5.8)
Overanxious disorder 32 (16.5)* 114 (10.6)
Generalized anxiety 9 (4.6) 52 (4.8)
Social phobia 36 (18.5) 162 (15.0)
Agoraphobia 21 (10.8) 64 (5.9)

Any affective disorder 26 (13.4) 127 (11.7)
Major depression 12 (6.4) 79 (7.3)
Dysthymia 10 (5.2) 47 (4.4)

Any disruptive disorder 29 (15.0) 155 (14.3)
Conduct 12 (6.4) 62 (5.8)
Oppositional defiant 14 (7.3) 77 (7.1)
Attention deficit

hyperactivity disorder 11 (5.8) 72 (6.7)

*p � 0.05; chi-square test for differences between asthmatics and
nonasthmatics.
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separate analyses, the relation between psychiatric
disorder and asthma adjusted for site. Using logistic
regression models that included site, age, gender,
low household income, and having other chronic
illness as covariates, we found that study site did not
mediate the relation between asthma and psychiat-
ric disorder. Likewise, Puerto Rican children were
more likely to have other chronic illnesses, but lo-
gistic regression models showed that study site did
not mediate the observed association between
chronic illness and psychiatric disorder.

Discussion

In this community-based study, we found that
having a history of asthma was associated with hav-
ing any psychiatric disorder and with having anxiety
disorders. The relations persisted even in the face of
adjustment for potential confounders. Furthermore,
the findings suggest that the relation between anxi-
ety disorder and chronic illness is specific to asthma
and not other chronic conditions. We found that
children with chronic illness other than asthma or
cancer were likely to have any affective disorder or
dysthymia, but not anxiety disorder. The current
study also found that caregivers of Puerto Rican
children were more likely to report both a history of
pediatric asthma and other chronic illness, which is
consistent with findings of other studies (Carter-
Pokras and Gergen, 1993; Homa et al., 2000; Ledogar
et al., 2000; Mendoza et al., 1991; Ortega et al., 2001),
but, interestingly, living on the island did not medi-
ate the observed relations.

The finding that anxiety disorder was associated
with having a history of asthma but was not associ-
ated with other chronic conditions both supports
and extends the current literature on asthma and
psychiatric disorders (Brown et al., 2000; Bussing et
al., 1995; Bussing et al., 1996; Vila et al., 1998, 2000).
Our findings are somewhat similar to those of
Bussing et al. (1995), who found that behavioral and
emotional problem scores for children with asthma
were comparable with those of children with other
chronic conditions, with the exception of one sub-
scale, anxiety-depression, in which scores were sig-
nificantly higher for children with asthma. Studies of
children with attention deficit hyperactivity disorder
with and without asthma have also suggested a
unique relationship between asthma and anxiety dis-
orders (Biederman et al., 1994). Future research
might focus on gaining a better understanding of the
temporal relationship between anxiety disorder and
asthma and determining the mechanisms that ex-
plain the relation. For example, studies have found
that stress is related to both asthma (McQuaid et al.,

2000; Perrin et al., 1992) and psychiatric disorders
(Bryant and Panasetis, 2001; Jackson et al., 2001);
therefore, future studies might also focus on ex-
plaining the asthma-stress-mental health triad to ex-
plain comorbid psychiatric disorder and asthma.

However, our finding that a history of asthma is
only associated with anxiety disorder disagrees with
some studies of childhood that found an increased
odds for a variety of psychiatric symptoms and dis-
orders (Forero et al., 1996; Mrazek, 1992) or studies
that have found a particular relationship between
depressive disorders and children with asthma
(Bennett, 1994; Galil, 2000; Miller, 1987). Possible
explanations for these different findings is that some
of the previous studies have relied on behavioral
scales that do not differentiate adequately between
anxiety and depression (Bussing et al., 1995), have
examined behaviors or behavioral and emotional
symptoms (Bussing et al., 1995; Forero et al., 1996),
or have been carried out in populations of children
with very severe asthma (Miller, 1987; Wamboldt et
al., 1996). Further, MECA was a community-based
study, and many of the other studies relied on clin-
ical samples, which are likely to have high rates of
comorbidity.

In our preliminary analyses of the MECA data, we
found that the positive relation between asthma and
anxiety disorder was particularly robust for children
who had been hospitalized for asthma, suggesting
that children with severe asthma are more likely to
have anxiety disorder. This finding is consistent with
early reports that found an increased risk for psy-
chiatric disorder only among children with severe
asthma (Graham et al., 1967; Mrazek, 1992). One
possible explanation for this finding is that the psy-
chopathology is related to hospitalization and not to
asthma per se. Because we are limited to the use of
secondary data, we were unable to determine the
effects of hospitalization on a psychiatric disorder
for those children with other chronic illnesses. How-
ever, because of the nature and seriousness of the
chronic illnesses examined, there is a high likeli-
hood that children with such illnesses were hospi-
talized at some time; thus, it is unlikely that hospi-
talization by itself could explain the difference in the
patterns of association found for children who had
been hospitalized for their asthma and children with
other serious chronic illnesses.

Study Limitations

There are some obvious limitations to our analy-
ses. First, the history of asthma was based on pa-
rental report. However, the percent of children with
asthma in the MECA sample is similar to those ob-
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tained through more detailed asthma surveys in
Puerto Rico and elsewhere (Gergen et al., 1988;
Orengo et al., 1996; Persky et al., 1998; Strachan et
al., 1994). Furthermore, Pless and Pless (1995) found
that parental reports of asthma had good agreement
with patients’ records. Second, reports of asthma
were lifetime reports, whereas reports for psychiat-
ric disorder were for the last 6 months or 1 year.
However, it is likely that children who were reported
to have asthma at some point in their lives would
still have asthma at the time of assessment for psy-
chiatric disorders (Lebowitz et al., 1990). Third, be-
cause of small numbers of children with other
chronic illnesses, we used an aggregate measure of
other chronic illnesses; thus, we did not assess the
effects of separate major chronic illnesses on psy-
chiatric disorders.

Conclusion

This community-based study observed higher pro-
portions of asthma among the Puerto Rican sub-
sample compared with children from the New York,
New Haven, and Atlanta sites, but being from Puerto
Rico did not mediate the relation between asthma
and anxiety disorder. Further, this study suggests
that the relation between pediatric asthma and psy-
chiatric disorders is specific to anxiety disorder and
not other psychiatric disorders, such as affective
disorder. The strong association between asthma
and anxiety disorder in this community sample has
potentially important implications, and calls atten-
tion to the possibility of comorbid anxiety disorder
and severe asthma and the need to investigate this
relation further. Clinicians should be mindful that
both conditions might need management or inter-
vention (Fritz et al., 1981; Klein, 2001), particularly
with children who are vulnerable, such as those
from low-income families. In this study, approxi-
mately half of the children with asthma and other
serious chronic illnesses lived in low-income house-
holds. Finally, the finding that children with severe
asthma have significant odds of having anxiety dis-
order and that this association does not extend to
children with other chronic illnesses raises several
unanswered questions for further study about the
mechanisms for the development of psychiatric dis-
orders in children with chronic illness.
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