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Allergies and Anxiety in Children and Adolescents: A Review of the Literature

Abby H. Friedman1 and Tracy L. Morris1,2

There is an increasing prevalence of anxiety disorders and allergic conditions in children and
adolescents, with previous research showing that these illnesses are often comorbid. Knowl-
edge of the association between anxiety and allergies in children and adolescents is important
because these comorbid disorders may negatively impact functioning and development. This
research is necessary for identification of at risk children and to develop intervention and
prevention programs. A review of studies examining comorbid anxiety and allergies in chil-
dren and adolescents demonstrated a consistent association between these disorders despite
differences in methodology. Several methodological limitations are presented, followed by a
discussion of theories which may explain the association between these conditions. Implica-
tions of this work and suggestions for future research are provided.
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Allergic conditions have been identified as one
of the most common medical conditions currently
affecting children and adolescents (Stone, 2003).
Estimates of the prevalence of childhood allergic
conditions in the United States indicate that ap-
proximately 35% of children under the age of 18
are diagnosed with an allergy (National Center for
Health Statistics [NCHS], 2002). Recent research
has shown that prevalence rates of childhood al-
lergic conditions have increased worldwide over
the past decade for unknown reasons (Moss & Le-
manske, 1999). Childhood allergies are considered
chronic illnesses because they persist for more than
three months and cannot be cured (NCHS, 2002;
Newacheck & Taylor, 1987). Childhood allergies
include allergic rhinitis, asthma, dermatitis, and
allergic reactions to food and chemical substances.
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Allergic Conditions in Children and Adolescents

Allergic Rhinitis

Allergic rhinitis is one of the most common
chronic illnesses affecting children, with prevalence
estimates ranging from 20 to 47% (see Schoenwetter,
2000, for a review). The prevalence of allergic rhini-
tis has increased worldwide within the past several
years (Schoenwetter, 2000; Stone, 2003). This condi-
tion is more common in boys than girls and the mean
age of onset is between 6 and 10 years (Wright et al.,
1994). The term hay fever is often used interchange-
ably with allergic rhinitis and refers to allergic rhinitis
that occurs during specific seasons (e.g., spring, Bel-
lanti & Wallerstedt, 2000).

Asthma

Asthma affects approximately 5 to 12% of chil-
dren under the age of 18 (NCHS, 2002; Akinbami,
Schoendorf, & Parker, 2003). The prevalence of
asthma has increased approximately 4% per year
since 1980 (Akinbami & Schoendorf, 2002). This con-
dition is more common in boys than girls and affects
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more African American and Latino children than
Caucasian children (NCHS, 2002). Approximately 50
to 90% of children with asthma exhibit symptoms
prior to five years of age (Martinez & Wright, 1995).

Dermatitis

The prevalence of dermatitis in children and
adolescents ranges from 28% to 37% and has in-
creased in recent years (Gupta, Sheikh, Strachan, &
Anderson, 2004). Dermatitis is a broad term used to
refer to inflammatory skin conditions with rash-like
symptoms. Contact dermatitis and atopic dermatitis
(i.e., eczema) are the most common types of der-
matitis occurring in children and adolescents (Oranje
& de Waard-van der Spek, 2002). These conditions
are more common in African-Americans than Cau-
casians and affect more females than males with age
of onset usually occurring during infancy and early
childhood (Taylor, 2003).

The most common causes of contact dermati-
tis in children and adolescents include diaper sub-
stances (e.g., lotions, powders), plants (e.g., poison
ivy, flowers), and metals (e.g., jewelry, belt buck-
les; Mortz & Andersen, 1999; Huntley, 1977). Atopic
dermatitis most commonly affects the face, scalp, and
limbs in children younger than two years of age, while
joints (e.g., behind the knee, elbow) are the most fre-
quently affected areas in children between the ages
of two and eleven years. These areas are also affected
in adolescents; however, the perimeter is smaller and
may also include genitals (Kristal & Klein, 2000).

Food and Chemical Allergies

Approximately 6 to 10% of children have food
allergies, and about 1.5 to 3% have chemical aller-
gies, with prevalence rates increasing in recent years
(see Sampson, 2004, for a review; Zeiger, 1999). On-
set of food allergies most commonly occurs dur-
ing infancy and early childhood (Ewan, 1996). The
average age of onset for chemical allergies in the
pediatric population is between 7 and 10 years of
age (Kidon & See, 2004). Food and chemical aller-
gies are more prevalent in boys than girls (Zeiger
& Heller, 1995). Milk, eggs, wheat, seafood, and
nuts are among the most common foods to which
children and adolescents are allergic (Pascual, Cre-
spo, Perez, & Esteban, 2000). Antibiotics (e.g., peni-
cillin), non-steroidal anti-inflammatory drugs (e.g.,

Motrin, Advil), latex, cosmetics (e.g., perfume), and
pesticides are among the most common chemicals to
which children and adolescents are allergic (Kidon &
See, 2004).

Comorbid Medical Illnesses and Anxiety

Anxiety disorders are one of the most com-
mon psychological conditions comorbid with medi-
cal illnesses (Sherbourne, Wells, Meredith, Jackson,
& Camp, 1996; Pellock, 2004). Research has shown
prevalence rates of anxiety disorders to be signif-
icantly higher in individuals with medical illnesses
(e.g., cardiac conditions, epilepsy, gastrointestinal ill-
nesses), and individuals with medical conditions have
higher rates of anxiety disorders than healthy con-
trols (see Zaubler & Katon, 1996, for a review). Sub-
syndromal anxiety (i.e., symptoms of anxiety which
do not meet diagnostic criteria for a disorder) has
also been found to negatively impact health and func-
tioning in children with medical illnesses. Children
and adolescents with comorbid anxiety disorders and
medical conditions have been shown to be at a higher
risk of developing mental health problems in adult-
hood, have poorer health outcomes, and experience
more limitations in school and peer-related activities
(Engstrom, 1999; Campo et al., 2001).

Knowledge of the comorbidity between anx-
iety and allergies in children and adolescents is
especially important because these disorders gen-
erally begin during the period between infancy
and late adolescence. Comorbid anxiety and al-
lergies may have profound effects on daily func-
tioning (e.g., going to school) and developmen-
tal milestones (e.g., making friends). Furthermore,
the association between these conditions needs to
be better understood for appropriate diagnosis and
treatment. Most importantly this research is nec-
essary for early identification of at risk children
and to develop suitable intervention and prevention
programs.

Review of Anxiety and Allergies Literature

The purpose of this review was to examine the
available literature on comorbid anxiety and child-
hood allergies in children and adolescents. Atten-
tion is given to a description and methodological cri-
tique of the literature, followed by a discussion of
theories which attempt to explain this comorbidity.
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A literature review was performed using computer-
ized databases, PsycArticles, PsycINFO, and MED-
LINE, with groupings of the search term anxiety
and the different types of allergic conditions (e.g.,
asthma, allergic rhinitis, dermatitis). The reference
sections of applicable articles were also searched for
additional literature to include in this review. The fol-
lowing inclusion criteria were used to select articles:
(a) the study included assessment of anxiety symp-
toms or anxiety disorders in relation to allergic disor-
ders, (b) studies with group designs, (c) articles avail-
able in the English language, (d) sample populations
included infants, children, or adolescents.

Allergic Rhinitis and Anxiety

Hart, Lahey, Hund, Loeber, and McBurnett
(1995) examined the association between allergic
rhinitis and anxiety in 177 boys aged 7 to 12 years
over a four year period. The researchers interviewed
participants and collaterals, using the National Insti-
tute of Mental Health Diagnostic Interview Schedule
for Children (DISC; Costello, Edelbrock, Kalas, &
Duncan, 1984), modified to include criteria from the
third edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-III) and the revised edi-
tion (DSM-III-R). These interviews were conducted
once a year for four years. Parents were questioned
about their child’s health history and presence of al-
lergic rhinitis during the first and second interviews.
The number of children with and without allergic
rhinitis was not specified.

The results showed a significant association be-
tween overanxious disorder (i.e., children who might
meet criteria for generalized anxiety disorder or
social anxiety disorder/social phobia according to
DSM-IV criteria) and allergic rhinitis, with children
who met criteria during all four years more likely
to have allergic rhinitis than children who did not.
There were no significant associations between other
allergic conditions or psychological diagnoses, sug-
gesting a specific association between overanxious
disorder and allergic rhinitis. The authors hypoth-
esized a biological explanation for the association
between allergic rhinitis and anxiety according to
the increasingly significant association between these
two conditions over the four-year period. This hy-
pothesis was based on the authors’ suggestion that
anxiety caused by environmental factors occurs in
less acute forms, while chronic anxiety has a biologi-
cal basis.

A group of researchers conducted longitudinal
studies, focused on the biological and behavioral
characteristics of children classified as inhibited (e.g.,
shy) or uninhibited (e.g., outgoing). These studies
have shown an association between inhibited behav-
ior (i.e., excessive withdrawal from novel events and
people) during infancy and early childhood with al-
lergy symptoms and family histories of hay fever
(Reznick et al., 1986; Kagan, Snidman, Julia-Sellers,
& Johnson, 1991). Shyness and inhibited behavior
have been found to predict the development of anx-
iety disorders in children (Turner, Beidel, & Wolff,
1996). Reznick et al. (1986) assessed the behavior
of 24 inhibited, 22 uninhibited, and 18 control chil-
dren, based on classification from behavioral obser-
vations conducted in an earlier study (Garcia-Coll,
Kagan, & Reznick, 1984). All of the participants were
four years of age at the time of the study. Behav-
ioral observations were conducted at two points in
a laboratory setting and at two points in the child’s
school. The children’s inhibited and uninhibited be-
havior, heart rate, and performance accuracy were
assessed as they completed stressful cognitive tasks in
the laboratory. Peer interactions were also observed
in the laboratory and school settings. The partici-
pants’ mothers were interviewed to assess the child’s
illness history and physiological symptoms. Inhibited
children were more likely than the other children to
avoid and withdraw from social interactions, experi-
ence excessive fears, and have chronic allergies and
gastrointestinal problems during infancy.

Follow-up assessments were conducted on these
participants at 5.5 and 7.5 years of age using behav-
ioral observations, performance tasks, and physio-
logical measures (Kagan, Reznick, & Snidman, 1987,
1988). Kagan et al. (1991) indicated that the in-
hibited children scored higher on the physiological
measures (e.g., salivary coritsol, norepinephrine, and
heart rate) than uninhibited children, and were more
likely to have parent-reported histories of hay fever
during their first three years of life. Kagan et al.
(1991) conducted two studies to further examine the
association between hay fever and behavioral inhi-
bition. The sample used in the first study consisted
of 48 inhibited and 41 uninhibited children identified
by Garcia-Coll et al. (1984). In addition, 292 first and
second degree relatives of the inhibited children and
236 first and second degree relatives of the uninhib-
ited children also participated. Telephone interviews
designed for the study were used to assess for social
anxiety and histories of medical and psychological ill-
nesses in the children’s relatives. The results showed
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that the relatives of inhibited children were more
likely to report a history of hay fever and eczema
than the relatives of uninhibited children. This was
especially true for the fathers of inhibited children,
with 36% reporting a history of hay fever compared
to 16% of the fathers of uninhibited children. Rela-
tives of inhibited children also scored higher than the
relatives of uninhibited children on the social anxiety
measure developed for the study.

In the second study, Kagan et al. (1991) at-
tempted to partially replicate the findings from the
first study, using 480 first and second degree relatives
of 59 healthy infants. The same measures were used.
Parental history of hay fever differed significantly
between groups, with 32% of the inhibited infant’s
parents reporting a history of hay fever compared
to 14% of uninhibited infant’s parents. Furthermore,
64% of inhibited infants had at least one parent
with hay fever compared to 25% of the uninhibited
infants. Inhibited infant’s relatives had significantly
higher social anxiety scores at 11% compared to 1%
of the uninhibited infant’s relatives. Thus, 69% of
the inhibited infants had at least one relative that
reported experiencing symptoms of social anxiety
compared to 11% of the uninhibited infants. High
levels of social anxiety were correlated with allergies
for all relatives. Based on findings from these studies,
Reznick et al. (1986) and Kagan et al. (1991) theo-
rized that both biological (e.g., neurochemicals and
physiological structures) and environmental factors
(e.g., parenting) play a role in the development of
comorbid anxiety and allergies.

Asthma and Anxiety

Out of all childhood allergic conditions, asthma
has the largest number of available research arti-
cles which examine the association between asthma
and anxiety in children and adolescents. A recent
review of asthma and anxiety disorders was con-
ducted by Katon, Richardson, Lozano, and Mc-
Cauley (2004). Katon et al. (2004) reviewed seven
articles which examined the comorbidity of asthma
and anxiety disorders in children and adolescents.
The articles reviewed by Katon et al. (2004) gen-
erally showed high rates of comorbidity between
asthma and anxiety in children and adolescents, es-
pecially between asthma and panic disorder (Buss-
ing, Burket, & Kelleher, 1996; Craske, Poulton, Tsao,
& Plotkin, 2001; Goodwin, Pine, & Hoven, 2003;
Kashani, Konig, Sheperd, Wilfley, & Morris, 1988;

Ortega, Huertas, Canino, Ramirez, & Rubio-Stipec,
2002; Vila, Nollet-Clemencon, De Blic, Mouren-
Simeoni, & Scheinmann, 2000; Vila et al., 1999). See
Table I for details on the research design, partici-
pants, data analysis procedures, and findings of these
studies.

In addition to the studies reviewed by Katon
et al. (2004), five research articles met criteria for the
current literature review. Butz and Alexander (1993)
assessed anxiety symptoms in 155 asthmatic children
and their mothers. Participants were between 7 and
12 years of age and had visited the emergency depart-
ment for an asthma attack within the past year. Home
visits were conducted at two points during the eight-
week period following the emergency department
visit. The State-Trait Anxiety Inventory for Children
(STAIC; Spielberger, Edwards, Lushene, Mounturi,
& Platzek, 1973) and the State-Trait Anxiety Inven-
tory Form Y (STAI; Spielberger, Gorsuch, Lushene,
Vagg, & Jacobs, 1983) were administered to the chil-
dren and their mothers respectively at the first home-
visit. The mothers also completed demographic and
illness history questionnaires at that time. During
the follow-up visit, participants’ mothers reported on
the occurrence of asthma symptoms, hospitalizations,
and activity limitations for the 8-week period. Moth-
ers scored higher than their children on the STAI
and child anxiety was significantly associated with a
moderate number of parent-reported asthma attacks.
Mothers of children with asthma-onset prior to age
one scored higher on trait anxiety than mothers of
children with later asthma-onset (36.1% vs. 11.1%).
The authors concluded that maternal and child anxi-
ety is highest immediately prior to an asthma attack
and may be a learned response to anxiety-provoking
stimuli associated with asthma attacks (e.g., difficulty
breathing).

Gupta, Mitchell, Gluffre, and Crawford (2000)
also used the STAI (Spielberger et al., 1973) to
assess anxiety symptoms in mothers of 40 asthmatic
children aged 6 to 17 years. These asthmatic chil-
dren were compared to 39 children with congenital
heart disease on the Fear Survey Schedule for
Children – Revised (FSSC-R Ollendick, 1978), the
Revised Children’s Manifest Anxiety Scale (RC-
MAS; Reynolds & Richmond, 1990), and the Child
Behavior Checklist (CBCL; Achenbach & Edel-
brock, 1983). Diagnoses and disease severity were
reported by the physician. Children with asthma
and children with congenital heart disease did not
score significantly different from one another on the
FSSC-R, RCMAS, or CBCL. Asthmatic children did
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score significantly higher than children with heart
disease on the Medical Fears Subscale of the FSSC-
R. Higher scores on the child-completed measures
were associated with higher maternal scores on the
STAI for both groups. Greater severity ratings were
significantly associated with higher anxiety scores.
The researchers hypothesized that maternal anxiety
and familial factors (e.g., stress) played a role in the
elevated anxiety symptom scores of children in both
groups.

Ortega et al. (2003) examined the presence of
asthma and various psychological disorders in a com-
munity sample of 1,890 Puerto Rican children. A
questionnaire developed for the study was used to
assess for asthma history, asthma attacks, or hospi-
talizations due to asthma. The DISC and the His-
tory of Family Psychopathology Questionnaire (Lish,
Weissman, Adams, Hoven, & Bird, 1995) were used
to assess for anxiety symptoms and anxiety disorders.
Of the 1,890 children surveyed, 32% reported having
physician-diagnosed asthma, 22% reported a history
of asthma attacks, and 17% reported a history of hos-
pitalization(s) for asthma. A significant association
was found between psychopathology and asthma or a
history of asthma attacks. Anxiety disorders and dis-
ruptive behavioral disorders were the most common
psychological diagnoses associated with asthma. Or-
tega, McQuaid, Canino, Goodman, and Fritz (2004)
further analyzed these data to examine the associa-
tion between anxiety disorders and asthma. These re-
searchers found that children with histories of asthma
diagnoses reported experiencing significantly more
physiological symptoms of generalized anxiety disor-
der and separation anxiety disorder.

Vila, Nollet-Clemencon, De Blic, Mouren-
Simeoni, and Scheinmann (1998) assessed the pres-
ence of psychological conditions in 92 asthmatic chil-
dren aged 8 to 17 years. Participants were recruited
from an outpatient clinic in France and asthma
diagnoses and severity ratings were provided by
the physician. The participants’ parents completed
the CBCL and the Conner’s Parent Rating Scale
(CPRS; Goyette, Conners, & Ulrich, 1978), while
each child completed the STAIC, the Children’s De-
pression Inventory (CDI; Kovacs, 1985), and the
Self-Esteem Inventory (SEI; Coopersmith, 1981).
The researchers also interviewed participants with
the Revised Schedule for Affective Disorders and
Schizophrenia for School-Aged Children (KSADS-
R; Chambers et al., 1985). Results demonstrated that
moderate and severe-persistent asthma were signifi-
cantly associated with psychological diagnoses. Anx-

iety disorders were more prevalent among children
with moderate and severe asthma (36%) than chil-
dren in the general population.

Wamboldt, Fritz, Mansell, McQuaid, and Klein
(1998) attempted to clarify the association between
asthma and psychopathology, using a sample of 337
children and adolescents. Asthma diagnoses and
severity ratings were provided by the child’s physi-
cian. Participants completed the RCMAS, CBCL,
Asthma Functional Morbidity Measure (i.e., an as-
sessment of asthma related functional limitations),
and the Weinberger Adjustment Inventory (i.e.,
a measure of social and emotional adjustment;
Weinberger, 1991). The participants also underwent
IQ testing and their parents completed the Pen-
nebaker Inventory of Linguid Languidness (PILL;
Pennebaker, 1982) to assess frequency of health-
related behaviors. Wamboldt et al. (1998) found a
significant association between asthma severity and
internalizing symptom scores on the CBCL for the
parent-reports only. The researchers hypothesized
that the parents’ reports were influenced by their
own symptoms of anxiety in relation to their child’s
asthma.

Dermatitis and Anxiety

Research on the association between anxiety
and dermatitis in children and adolescents is lim-
ited. One research article on childhood dermatitis
and symptoms of anxiety was available and met cri-
teria for inclusion in this review. Sarkar et al. (2004)
assessed psychopathology and behavioral problems
in 22 Indian children with atopic dermatitis and
22 healthy controls aged 3 to 9 years, matched
for age and gender. Participants’ mothers com-
pleted the Personality Trait Inventory (PTI; Maha-
jan, Pershad, & Verma, 1990) and the Childhood
Psychopathology Measurement Schedule (Anurima,
Pershad, & Verma, 1990). The PTI was used to assess
the mother’s personality characteristics and mental
health problems, while the Childhood Psychopathol-
ogy Measurement Schedule evaluated the children’s
behavioral problems. Children with atopic dermati-
tis were almost three times as likely as controls
to experience symptoms of anxiety and depression.
The authors concluded that their study confirmed
the association between dermatitis and psychological
disorders.
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Food and Chemical Allergies and Anxiety

Research is limited in the area of food and chem-
ical allergies and anxiety in children and adolescents.
One study on food allergies and anxiety in adoles-
cents was available and met criteria for this review.
Lyons and Forde (2004) evaluated the psychologi-
cal effects of food allergies on 162 adolescents with
a mean age of 16.7 years. Participants were recruited
through a university and consisted of 136 females
and 26 males. Participants completed questionnaires
developed for the study regarding their history of
food allergies and perceived health status. The STAI
was used to assess participants’ anxiety symptoms.
Approximately 15% of the sample reported expe-
riencing food allergies. Adolescents with a history
of food allergies reported experiencing significantly
more symptoms of anxiety than adolescents without
food allergies. The authors concluded that food al-
lergies may require afflicted individuals to fear and
avoid foods that could cause an allergic reaction,
which may increase feelings of anxiety.

Nonspecified Allergies and Anxiety

Two studies were found which examined the
association between anxiety and allergies in chil-
dren and adolescents but did not specify the type
of allergic conditions. Slattery et al. (2002) studied
the association between childhood allergies, parent
anxiety, and child anxiety in 343 children aged 6
to 17 years. Parental psychopathology was assessed
using the Structured Clinical Interview for DSM-
IV (SCID; First, Spitzer, Gibbon, & Williams, 1995;
Spitzer, Williams, Gibbon, & First, 1992). Children
were assessed for psychological disorders, using the
Parent as Respondent Informant Schedule (PARIS;
Klein & Muzza, 1992; Kentgen, Klein, Mannuzza, &
Davies, 1997). Parents reported their child’s allergy
history. Children of panic disordered parents had sig-
nificantly higher rates of allergic conditions than chil-
dren of parents without panic disorder. Compared to
parents with other psychological diagnoses, parents
with panic disorder were significantly more likely to
have allergies. Children with separation anxiety dis-
order were significantly more likely than controls to
experience allergies. These associations were shown
to be significant with no interaction between child
and parent psychopathology. The authors concluded
that childhood separation anxiety and parental panic

disorder play independent roles in escalating rates of
childhood allergic conditions.

Kovalenko et al. (2001) examined allergic con-
ditions in relation to psychological disorders in 2,221
children aged 9 to 17 years. Children were inter-
viewed using the DISC and parents indicated their
child’s history of allergic symptoms during the Ser-
vice Utilization and Risk Factors Interview (Good-
man et al., 1998). A significant association was found
between allergies and anxiety disorders. Forty per-
cent of the children with histories of allergies were
diagnosed with comorbid anxiety disorders and 69%
of patients with panic disorder reported symptoms of
allergies. The authors concluded that these findings
replicated and extended the available literature on
adults to a pediatric sample.

Critique of Anxiety and Allergies Literature

Sample Selection

The majority of the studies reported recruiting
participants from allergy clinics and hospitals. Only
five of the reviewed studies used community-based
samples (Craske et al., 2001; Kovalenko et al., 2001;
Kagan et al., 1991; Reznick et al., 1986; Ortega et al.,
2004). One problem with restricting participant re-
cruitment to clinical settings is limited generalizabil-
ity of findings. Individuals who actively seek treat-
ment may have more severe allergies than individuals
who do not. Finally, individuals who do not willingly
seek allergy treatment may have qualitatively dif-
ferent psychological problems than individuals who
seek treatment.

Age

The reviewed studies included samples of chil-
dren and adolescents ranging in age from 6 to 20
years. Only three of the studies investigated the asso-
ciation between allergies and anxiety in infants and
children under the age of six years (Reznick et al.,
1986; Kagan et al., 1991; Sarkar et al., 2004). In-
fants and young children are particularly important
to study because many allergies manifest during this
age range. Furthermore, research on this age group
can be used to identify the developmental pathway
of comorbid anxiety and allergies, target at-risk in-
fants and children, and develop appropriate preven-
tion and intervention programs. Self-report measures
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cannot be used with this group; however, other as-
sessment methods have been used successfully with
this group (e.g., Kagan & Snidman, 1999).

Sample Matching

Group studies often include participant match-
ing on demographic characteristics (e.g., age, gender)
to rule out the possibility that variables unique to
the participants account for group differences. This
is especially important, considering previous liter-
ature which has demonstrated that socioeconomic
status, gender, and ethnicity are related to the re-
spective development of anxiety disorders and al-
lergic conditions (e.g., Salam et al., 2004). Partici-
pant matching is also used to reduce the risk of type
II errors by homogenizing the sample (Schmelzer,
2000). Only three of the studies included in this re-
view used participant matching on variables, such
as age and gender (Sarkar et al., 2004; Kashani
et al., 1987; Bussing et al., 1996). It is important
to note that other statistical methods can be used
to control for demographic variables. Six of the re-
viewed studies reported using these methods, includ-
ing regression models, analyses of variance, t-tests,
and analyses of covariates (Wamboldt et al., 1998;
Vila et al., 1999; Kovalenko et al., 2000; Craske
et al., 2001; Gupta et al., 2000; Butz & Alexander,
1993).

Self-Reports

The majority of the studies used self-report mea-
sures of anxiety. Self-report measures provide valu-
able information that often cannot be observed or
easily measured (e.g., worries, fears), however, the
self-report of behavior has been shown to be biased
(Ederer, 2004). Self-report biases include presenting
oneself in a socially desirable fashion and provid-
ing answers that reduce the likelihood of criticism
(Steele, Phipps, & Srivastava, 1999). Furthermore,
the use of only one type of measure to assess a con-
struct is problematic because it limits the validity of
conclusions that can be drawn.

Assessment Measures

The STAI was one of the most commonly used
measures of anxiety in this literature, as it was em-

ployed in five of the reviewed studies (Vila et al.,
1998; Butz & Alexander, 1993; Lyons & Forde, 2004;
Gupta et al., 2000). Some form of the STAI (e.g.,
child-report, parent-report) was used as the sole
measure of anxiety in six of these studies, whereas
Vila et al. (1998, 1999) and Gupta et al. (2000) used
the STAI in combination with other standardized
measures of anxiety. Use of the STAI as the only
measure of anxiety is problematic because research
has shown that the trait and state subscales have
questionable construct validity (Tenenbaum, Furst,
& Weingarten, 1985).

Allergy Measures

A serious limitation of this research is the vast
differences in criteria used to determine the pres-
ence of an allergy. Two studies employed allergy
testing and a standardized criterion for determin-
ing a diagnosis (e.g., IgE levels; Craske et al., 2001;
Sarkar et al., 2004). Seven studies used self-report
or parent-report as the sole measure of allergies
and allergy histories (Kovalenko et al., 2001; Slat-
tery et al., 2002; Hart et al., 1995; Kagan et al.,
1991; Ortega et al., 2004; Reznick et al., 1986;
Goodwin et al., 2003). Butz and Alexander (1993)
used chart reviews to determine the presence of
allergies.

Allergy Severity

Only six studies controlled for allergy severity
(Bussing et al., 1996; Goodwin et al., 2003; Wamboldt
et al., 1998; Vila et al., 1998; Gupta et al., 2000).
These authors generally demonstrated that moder-
ate to severe allergies predicted a stronger associa-
tion between allergies and anxiety. This shows that it
is important to include these ratings to better under-
stand the association between anxiety and allergies.

Allergies as a Group

Although many of the reviewed studies exam-
ined the association between a specific allergy (e.g.,
asthma) and anxiety, two studies grouped several
allergic conditions (Slattery et al., 2002; Kovalenko
et al., 2001). Specifying the allergic condition as-
sociated with anxiety allows for an examination of
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disease-specific factors that may play a role in the
development of these comorbid conditions. For ex-
ample, Craske et al. (2001) and Goodwin et al.
(2003) demonstrated a specific association between
asthma and panic disorder, while Hart et al. (1995)
showed that allergic rhinitis was specifically related
to overanxious disorder. This has implications for
treatment. The specific features of allergies associ-
ated with anxiety may require different treatment
strategies.

Design Limitations

Only five studies used longitudinal designs (Hart
et al., 1995; Reznick et al., 1986; Kagan, 1991; Craske
et al., 2001; Butz & Alexander, 1993). Cross-sectional
designs allow for correlating variables but limit our
knowledge of the association between allergies and
anxiety because they cannot be used to determine
causal relations. Longitudinal studies allow for an un-
derstanding of how allergies and anxiety are related
and how these comorbid conditions develop. For ex-
ample, Crask et al. (2001) demonstrated that child-
hood asthma predicted the development of panic dis-
order in early adulthood.

Discrepancies Between Studies

Despite differences in study designs, assessment
methods, sample size, and participant selection, the
vast majority of the studies reviewed demonstrated
a consistent association between allergies and anxi-
ety. It is important to note that two of the reviewed
studies included comparison groups of children with
chronic illnesses other than allergies and obtained
different results from one another. Gupta et al.
(2000) compared asthmatic children to children with
congenital heart disease, while Vila et al. (1999) com-
pared asthmatic children to children with diabetes.
Gupta et al. (2000) found that asthmatic children did
not score significantly different from children with
heart disease on measures of anxiety; however they
did differ on the Medical Fears Subscale of the FSSC-
R. Vila et al. (1999) used two of the same measures
of anxiety (i.e., CBCL and STAIC); however, these
researchers found that asthmatic children obtained
significantly higher scores on these measures than di-
abetic children. One possible explanation for these
findings is that Vila et al. (1999) matched participants
on sociodemographic variables whereas Gupta et al.

(2000) did not. Thus, the findings may have been re-
flective of variables unique to the participants rather
than the condition. Characteristics of the conditions
(e.g., severity, treatment regimens) may also have ac-
counted for differences in findings. Although the re-
viewed studies examined the comorbidity between
anxiety and allergies, none of the reviewed studies
demonstrated a causal relation. Some theories have
been developed to explain how anxiety and allergies
are related, however, further studies are warranted
to evaluate the validity of these.

Theories of the Association Between Anxiety and Allergies

Literature which explains the association be-
tween allergies and anxiety is limited. Two types of
theories have been proposed to explain the associa-
tion between anxiety and allergies, which include bi-
ological and cognitive-behavioral theories.

Biological Theories

One biological theory is that allergies and anxi-
ety disorders have specific structural and neurochem-
ical processes in common. Based on evidence that
shy and inhibited children have greater sympathetic
nervous system activity, allergies and anxious behav-
ior (e.g., withdrawal) have been linked to the lim-
bic system and the hypothalamic pituitary adrenal
axis (Kagan et al., 1987, 1988; Arcus, 1994). The lim-
bic system is involved in regulating emotions and
is connected to the hypothalamic pituitary adrenal
axis which is responsible for controlling responses to
stress (Matthew et al., 2001). Specifically, it has been
hypothesized that alpha melanocyte-stimulating hor-
mones, a group of chemicals located in the limbic sys-
tem, is bidirectionaly related to allergic reactions and
temperament (Arcus, 1994; Raap et al., 2003).

Miller and Wood (1997) examined autonomic
nervous system activity in asthmatic children ex-
posed to emotion-provoking movie scenes. The re-
sults demonstrated that sad movie scenes corre-
lated with autonomic nervous system activity that
restricted the airway, similar to an asthma attack,
while happy movie scenes were not. Consistent with
Arcus (1994), Kagan et al. (1987, 1988), and Raap
et al. (2003), Miller and Wood (1997) hypothesized
that emotional states influence physiological reac-
tions which are moderated by tempermental factors.
The reviewed studies conducted by Reznick et al.
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(1986) and Kagan et al. (1991) support this biological
theory, in that sympathetic nervous activity was sig-
nificantly higher in inhibited children with reported
histories of allergies.

A second biological theory is that anxiety and
allergic disorders are genetically linked. Evidence to
support this includes greater associations between al-
lergies and internalizing symptoms in monozygotic
(i.e., identical) than dyzygotic (i.e., fraternal) twins
(Wamboldt et al., 2000). Genetic links have been
shown to explain more than 75% of the covariance
between allergies and symptoms of psychopathol-
ogy in twin siblings (Wamboldt, Schmitz, & Mrazek,
1998). It has specifically been hypothesized that
5HTT, a gene responsible for transmitting the neu-
rochemical serotonin to and from cells in the brain,
plays a role in determining immunological and psy-
chological reactions (e.g., stress, depression; Timo-
nen et al. 2003). This theory is consistent with the
reviewed studies by Slattery et al. (2002) and Kagan
et al. (1991), in which parents and family members
of children with comorbid anxiety and allergies were
more likely to have a history of allergies than con-
trols.

Cognitive-Behavioral Theories

Cognitive-behavioral theories emphasize the
role of learning in the development of comorbid
allergies and anxiety disorders. One cognitive-
behavioral theory posits that classical conditioning
explains the association between anxiety and al-
lergies, in which children and adolescents who
experience symptoms of an allergic reaction (i.e.,
unconditioned stimulus) fear the recurrence of these
symptoms. The child then experiences feelings of
anxiety and fear (i.e., conditioned response) in rela-
tion to symptoms associated with an allergic reaction
(i.e., conditioned stimulus; Carr, 1997; Feldman et
al. 2000; Reznick et al., 1986). This theory may be
most applicable to the comorbidity between asthma
and panic disorder. Specifically, asthma and panic
disorder share similar respiratory symptoms and
behavioral avoidance of symptom triggers (Feldman
et al., 2000). Two of the reviewed studies provided
evidence which supports this concept. Craske et al.
(2001) demonstrated that asthma history plays a role
in the development of panic disorder and agorapho-
bia, and Goodwin et al. (2003) showed that asthma
predicted the occurrence of panic attacks.

Another cognitive-behavioral explanation of
comorbid anxiety and allergies involves learning and
parental modeling. This theory proposes that parents
model maladaptive coping skills and responses to
anxiety-provoking allergy related variables (e.g.,
administering treatment) and exhibit overprotective
behavior to reduce feelings of fear (Bender et al.,
2000; Mrazek, Schuman, & Klinnert, 1998). The
child then learns maladaptive coping skills and
develops anxious responding to stimuli. Results from
the reviewed studies by Butz and Alexander (1993),
Bussing et al. (1996), and Slattery et al. (2002),
demonstrated that children may model their parents’
anxious responses to allergy-related stimuli. Fur-
thermore, Gupta et al. (2000) and Wamboldt et al.
(1998) provided evidence that high levels of maternal
anxiety played a role in increasing child anxiety.

Synthesis of Theories

The available theories explaining the associa-
tion between anxiety and allergies include cognitive-
behavioral and biological models. It is important to
note that these theories have limited empirical sup-
port, warranting further research. Systematic repli-
cation is required to provide supporting evidence for
these theories. None of the theories provides a causal
direction of influence. Rather, both biological and
cognitive-behavioral factors have been discussed in
terms of bidirectional effects on allergies and anxiety.
Thus, a biopsychosocial model may be the most ap-
propriate available explanation of comorbid allergies
and anxiety, in which biological and environmental
factors influence one another. Taken together, the re-
viewed studies demonstrate that neurochemical pro-
cesses (e.g., sympathetic nervous system activity) and
parental influences (e.g., modeling anxious respond-
ing) play a role in the development of comorbid anx-
iety and allergies.

Conclusions and Future Directions

The overall finding of an association between
anxiety symptoms or anxiety disorders and allergies
in children and adolescents is fairly consistent across
several studies despite differences and limitations
in methodology. The available research, however, is
very limited in the specific areas of food and chemical
allergies, and dermatitis and anxiety in children and
adolescents. These allergies should be the focus of
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future examinations of allergies and anxiety in chil-
dren and adolescents. This would add to the lim-
ited literature in this area and demonstrate whether
the association between allergies and anxiety differs
based on the specific allergic condition that is studied.
In addition, young children and infants should be in-
cluded in future studies to assist with identifying the
developmental pathways of comorbid anxiety and
allergies.

Future studies should also incorporate partici-
pant recruitment from both community and clinical
samples to improve the generalizability and validity
of findings. The use of participant matching on
various demographic variables would also increase
the generalizability and validity of finding and assist
with eliminating confounding variables that are
unique to participant characteristics (e.g., socioe-
conomic status). Multiinformant and multimethod
assessment should be used to rule out the possi-
bility that measurement errors account for study
findings. The use of standardized and well validated
measures of anxiety is also necessary to achieve this
goal.

It is recommended that criterion-based mea-
sures be used to increase the validity of findings to in-
crease the validity of findings across studies. Further-
more, the inclusion of allergy severity ratings might
provide information on disease-specific variables that
contribute to the association between anxiety and al-
lergies. Two studies compared children with allergies
to children with other chronic illnesses on measures
of anxiety (Gupta et al., 2000; Vila et al., 1999). In-
clusion of comparison groups of children with other
medical illnesses may elicit the specific aspects of al-
lergic conditions that are related to anxiety disorders.
Family functioning has been shown to play a role in
the respective development of anxiety disorders and
allergies. Specific aspects of family functioning that
have been associated with these conditions include
communication, problem-solving approaches, disci-
plinary practices, conflict, and family cohesiveness
(Sawyer, Spurrier, Kennedy, & Martin, 2001; Ben-
der et al., 2000; Ginsburg, Siqueland, Masia-Warner,
& Hedtke, 2004). Future studies should examine the
role of these specific family functioning factors in
children with comorbid anxiety and allergies to bet-
ter understand how this comorbidity develops.

It is also necessary to investigate specifically
how comorbid allergies and anxiety impact children
and adolescent’s functioning to appropriately ad-
dress these issues clinically. Longitudinal designs are
crucial for understanding how allergies and anxiety

are causally related. This knowledge might allow for
the identification of at-risk children and adolescents,
and the development of appropriate intervention and
prevention programs. The association between these
conditions might also be better understood through
the study of resilience. This includes identifying fac-
tors unique to children who are not diagnosed with
these comorbid conditions. This could be studied by
comparing groups of children with comorbid anxiety
and allergies to children with either condition alone,
and healthy controls. Finally, treatment studies might
shed light on the association between anxiety and al-
lergies to establish whether a reduction in symptoms
of one disorder results in decreased symptoms in the
other disorder.

Some suggestions for clinical application of this
work include implementing early interventions to re-
duce negative impacts on functioning and develop-
ment. Although further work is needed to adequately
identify at-risk children, clinicians and health work-
ers should conduct appropriate assessments for co-
morbid anxiety symptoms or disorders and allergies
in children and adolescents with family histories of
these conditions. Based on the cognitive-behavioral
theories of these disorders, it may also be beneficial
to target anxious parents and to implement exposure
treatments that reduce fear associated with the phys-
iological symptoms of allergic reactions.
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