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ABSTRACT:

 

Although many providers believe that up to 30% of atopic dermatitis (AD) is food induced,
food challenge studies show that food-induced eczematous reactions are rare. When food allergy is
suggested to cause AD, it often leads to allergy testing with a high false-positivity rate, in turn further
focusing parents on food allergy. Study subjects were children less than 11 years old with AD and food
allergy suspicion. Prior diagnoses, provider, and testing patterns were assessed by questionnaire
given to the parents. Thirty-eight patients with AD were enrolled. Most subject’s parents suspected
food allergy induced AD. Initial skin diagnoses were made by pediatricians (79%) and family practi-
tioners (18%) as eczema. Allergy was suggested by providers as cause for AD in 63% of the present
study’s patients. Seventy-nine percent had allergy testing. Greater than 90% of parents claimed their
children had food allergy and food-induced AD. Sixty-six percent had positive food allergy tests and
37% had definite history of immediate IgE reactions to food. The majority of this population had
allergy suggested as causative for eczema by their primary care provider and were subsequently evalu-
ated by allergist and allergy testing. Consensus about the role of food allergy between the different
providers of AD in children would result in more effective, efficient, and less costly health care.
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Introduction

 

Atopic dermatitis (AD) is a chronic inflammatory
skin disease that significantly impacts patients,
their families, and the healthcare system. It affects
7–17% of children and the prevalence has been
increasing (1,2). The disease usually begins in the
first year of life and is characterized by intense
itching and eczematous lesions in a characteristic
distribution (3). Affected children experience sleep
loss, embarrassment, and impaired social and
educational adjustment (4). AD has considerable
social and economic consequences for patients,
families, and the healthcare system (5–7). In 1993
Lapidus and colleagues estimated an annual national
cost of $364 million for the treatment of AD in

children (5). More recent cost analyses have found
that AD in pediatric patients has total third-party
payer costs of $.9 to $3.8 billion per year (8).

The etiology of AD is unknown but it is
thought to involve genetic predisposition, immune/
inflammatory dysregulation, and epidermal barrier
dysfunction, combined with environmental exacer-
bants. The relationship between food allergy and
AD is confusing and a source of controversy among
physicians. Many sources describe foods as “exac-
erbating factors” and some suggest that food allergy
is part of the pathogenesis of AD (9), whereas others
assert that there is little evidence for allergic
mechanisms playing a pathogenetic role (10). Most
agree that food allergy is found more often in AD
as shown by estimates of 30–40% prevalence in
AD children versus 6% of normal children (11–13).
Disagreement exists in the ability of food ingestion
to induce the eczematous lesions of AD; most der-
matologists believe this is rare, whereas pediatricians
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and allergists consider it to be more common (14).
Double blind placebo-controlled food challenge is
the gold standard for detecting food allergy, and
studies using this test show widely conflicting data
regarding the generation of AD from food. Many
of the positive studies fail to distinguish between
the two very different skin morphologies of
urticaria (consistent with an immediate IgE reac-
tion) and eczema (15,16; also see Rowlands et al.,
this issue). When the more chronic eczematous
lesions of AD are evaluated, food-induced AD is
rare (16, also see Rowlands et al., this issue).

Parents are typically focused on foods and food
allergy as contributors to their child’s AD. Children
with AD often undergo extensive food allergy and
general allergy testing, which is costly and fraught
with a high false-positivity rate (16,17; also see
Rowlands et al., this issue). Falsely positive, ques-
tionably relevant test results lead parents to errone-
ously believe food allergy is causing their child’s
eczema. Restriction diets follow and often divert
the focus away from proper skin care, leading at
times to nutritional deficiency (17–19). In Resnick’s
study, over 40% of primary care providers empha-
sized the possible role of food allergy (13).

In a university-based AD clinic, the present
authors noted a high percentage of parents attrib-
uting food allergy as a cause of their child’s eczema.
The present authors hypothesized that parents
are conditioned by nondermatologic practitioners
to focus on allergy as causative of their child’s
eczema. Seeking explanation, the present authors
assessed the primary patterns of diagnosis, referral,
and testing in children with AD and food allergy
concern. The present authors also sought to estimate
the percentage of patients in this highly selective
population with true food allergy defined as rapid
onset IgE-mediated reactions after food ingestion.

 

Methods

 

The present authors performed a cross-sectional
study, recruiting subjects from the Oregon Health
and Science University (OHSU) Department of
Dermatology General Clinic and the Clinical Trials
Unit during a 3-month period in 2001. All patients
included in the present study were = 11 years old
with an established diagnosis of AD as defined by
standard criteria (3), and all carried a suspicion of
food allergy. Suspicion of food allergy was estab-
lished by chart documentation, parental recall, or
evidence of previous radioallergosorbent test (RAST)
or skin prick test (SPT), regardless of test result.
Demographics and allergy test results were abstracted

from patient clinical records. One dermatologist
(JMH) performed all of the baseline exams. Prior
diagnoses, provider, and testing patterns were
assessed using a questionnaire that was verbally
administered by one of the present authors (MMT)
to all subjects’ parents (FIG. 1). Age of onset, initial
diagnoses, provider information, allergy testing, and
dietary restriction information were all obtained
from this questionnaire. Additionally, parents were
asked if allergy had been suggested as a cause of
their child’s skin ailments and, if so, by whom. This
study was approved by the OHSU Institutional
Review Board.

Food allergy as defined by a rapid-onset, IgE-
mediated reaction to food was established by a point
grading system based on parental history with three
possible outcomes: definite, probable, and possible
food allergy (FIG. 2) (20). Fifteen points were given
for the presence of one or more of the following
reactions: lip or face swelling, urticaria, nausea or
vomiting, wheezing, and/or respiratory distress.
Five points were given for each of the following
categories: (a) reaction happening more than once
with the same food; (b) reaction happening within
30 min of ingesting the food; (c) food causing reac-
tion was milk, egg, soy, wheat, peanut, or seafood.
A sum of 0–30 points was possible. The outcome
variables – definite, probable, and possible food
allergies – were defined as having a sum of 25 points
or greater, 16–25 points, or 0–15 points, respectively.

FIG. 1. Food allergy questionnaire.
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Statistical analyses were performed using spss
statistical software version 10.0 (SPSS, Chicago,
IL). Descriptive statistics were presented as mean

 

±

 

 standard deviation or frequencies.

 

Results

 

Thirty-eight patients with moderate to severe,
early-onset AD were enrolled. Mean age was 4.8
years and mean age of onset of AD was 4.2 months.
Fifty-eight percent of the present study subjects
were female; 76% were Caucasian, 22% Asian, and
3% Hispanic. Ninety-one percent had a family his-
tory of atopy. Mean baseline exams scores were
3.4 for severity and 3.6 for extent on a 0–5 scale
(Table 1).

Greater than 90% of parents claimed that their
children had food allergy and food-induced AD.
Sixty-six percent (25 of 38) had positive food
allergy tests (RAST or SPT) and 37% had definite
history of immediate IgE reactions to food accord-
ing to the present authors’ criteria (Table 2).

The correct initial skin diagnosis of “eczema”
(58%) or AD(16%) was made in the majority of cases
prior to the present authors’ evaluation (Table 3).
These diagnoses were made largely by pediatricians
(79%) and family practitioners (18%) (Table 4). No
dermatologists made the initial diagnosis in the
present series. Varied other initial diagnoses were
given that included food allergy (8%), seborrheic
dermatitis (5%), and others (26%), which included:
baby acne (8%), “newborn skin” (5%), “dry skin”

(5%), “rash” (5%), infection (3%), and general der-
matitis (3%).

Parental response to the present authors’ ques-
tionnaire indicated that allergy was mentioned as
a possible cause for AD in 63% of the present
authors’ patients. This consideration was given by

FIG. 2. Grading criteria for history of food allergy
defined as immediate IgE reaction to food.

Table 1. Demographic information in children with
AD and parental concern for food allergy (N = 38)
 

 

Age (year, mean ± SD) 4.8 ± 3
Age of onset (months, mean ± SD) 4.2 ± 4
Gender

Female 22 (58%)
Male 16 (42%)

Race (n = 37)
Caucasian 28 (76%)
Asian 8 (22%)
Hispanic 1 (3%)

Family history of atopy (n = 33) 30 (91%)
Baseline exam scores (n = 30)

Severity score (mean ± SD) 3.4 ± 1
Extent score (mean ± SD) 3.6 ± 1

Severity and extent scores range from 0 to 5 with 1 mild and 5 
severe.

Table 2. Estimate of true food allergy based on
history in children with AD and parental food
allergy concern (N = 38)
 

 

Definite 14 (37%)
Probable 10 (26%)
Possible 14 (37%)

Table 3. Initial diagnoses of skin problems made
in children with AD (N = 38)
 

 

Eczema 22 (58%)
Atopic dermatitis 6 (16%)
Food allergy 3 (8%)
Seborrheic dermatitis 2 (5%)
Othera 10 (26%)

Some children were initially given more than one diagnosis.
a“Other” diagnoses included: baby acne(8%), “newborn skin” 
(5%), “dry skin” 5%, “rash” 5%, infection (3%), and general 
dermatitis(3%).

Table 4. Providers who made the initial diagnoses
in children with AD and food allergy concern
 

 

Pediatrician 30 (79%)
Family practitioner 7 (18%)
Nurse 1 (3%)
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pediatricians (58%), family practitioners (17%),
allergists (17%), naturopathic practitioners (8%),
and dermatologists (4%) (Table 5). Seventy-one
percent of children had been seen by an allergist
and 79% had allergy testing (60% RAST, 60% SPT,
and 17% open food challenge test). Eighty-nine
percent of patients had a food-restricted diet at
some time from their diagnosis of AD (Table 6).

 

Discussion

 

In this population of children with AD selected for
suspicion of food allergy, 37% had historical evi-
dence of a definite immediate IgE reaction to
foods. This corresponds well to estimates of food
allergy frequency in other university-based clinics
(12,15). The present authors’ patients were gener-
ally quite severe, referred because of problems
controlling their skin disease. Mean severity and
extent scores were 3.4 and 3.6 on a 0–5 scale, using a
grading system established many years ago in
conjunction with the present study’s AD evalu-
ation forms. A majority of children (79%) were tested
for food allergy and had positive test results (66%
of all children in the present study and 83% of the
30 children tested). The providers’ focus on allergy
likely contributed to the high percentage of allergy
tests performed. Positive tests reinforce a parent’s
concentration on food allergy, especially if the
relevance and the high false-positivity in allergy
testing in AD were not adequately explained (15).

Children included in the present study were
largely White (76%) and Asian (22%). Hispanic
(3%) and African American children were not fully
represented. This reflects the small sample size of

the present study and the population demographic
of urban Portland, Oregon. Furthermore, many in
the present study population were recruited from
the present authors’ Clinical Trials Unit. These
subjects may well come from families with greater
resources and higher socioeconomic and edu-
cational status than the general population of
Oregon. Accordingly, these families may also be more
likely to seek and to be able to afford additional
providers such as allergists and naturopathic pra-
ctitioners, as well as the testing associated with
these visits.

The present authors found that providers told a
majority (63%) of parents that allergy could be
causing their child’s eczema. As in previous reports,
primary care providers were much more likely
than dermatologists to focus on allergy as a con-
tributor to AD (13). These data suggest that the
providers’ suggestion of food allergy may influence
development of a similar parental focus leading to
expensive testing, subsequent food restriction, and
a diminished emphasis on appropriate skin care.

It has been shown that interspecialty differences
affect outcomes and health care costs in childhood
AD (13). Managed care often dictates that patients
see a primary care provider before a specialist.
The present study’s data reflect this; pediatricians
or family practitioners made nearly all of the ini-
tial diagnoses of AD (Table 4). The outcome of the
initial diagnostic visit is paramount for a chronic
disease like AD because this is when the trajecto-
ries of perception and treatment are established.
From this visit, many patients subsequently may
see an allergist or dermatologist or a naturopath.
Each encounter proposes different explanations
and approaches to AD.

Emphasis on food allergy in AD, as in the
present study subjects and many of their provid-
ers, is often to the detriment of patients because it
deters from proper skin therapy, encourages
increased testing and costs, food restriction and,
at times, nutritional deficiency (17–19). The present
authors’ subjects had both a high rate of allergy
testing (79%) and food restriction (89%), although
only one-third had definite historical evidence of
food allergy. Even in the presence of an immediate
IgE reaction to food, food challenge studies evalu-
ating for eczematous lesions are rarely positive
(15, also see Rowlands et al., this issue). The immedi-
ate urticarial responses of true food allergy are
different from and not contributory to the more
chronic, slow-onset eczematous plaques of AD.
This fact is missing from the minds of many
parents and practitioners. A clear explanation that,
despite the elimination of food items, AD flares

Table 5. Parental recall of physician advice that
allergy may contribute to their child’s AD (N = 38)
 

 

Allergy causation suggested 24 (63%)
Provider type suggesting allergy (N = 24)

Pediatrician 14 (58%)
Family practitioner 4 (17%)
Allergist 4 (17%)
Naturopath 2 (8%)
Dermatologist 1 (4%)

Table 6. Allergist visits, allergy testing, and food
restriction in children with AD (N = 38)
 

 

Visited an allergist 27 (71%)
Allergy testing 30 (79%)
Food restriction (N = 37) 33 (89%)
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will occur and that the eczema will chronically
relapse would help parents understand the disease.

Communication of proper skin care and known
trigger factors such as overheating, stress, viral
infections, irritants, and xerosis will help optimize
parental effort (21). Consensus between generalists,
pediatricians, allergists, and dermatologists on the
infrequent role of food allergy in the development
of AD would also streamline patient care. The lack
of such agreement contributes to misperception,
misguided, and ineffective treatment (13).

The lack of consensus among practitioners
understandably results from the conflicting litera-
ture on food allergy and its relationship to AD.
Sampson and colleagues assert the role of foods
in the development of AD (14); however, these
studies were flawed in that the eczematous lesions
of AD were not used as an outcome – rather a
rapid-onset (2 hours) pruritic, erythematous, morbil-
liform eruption was considered to be evidence of
worsening AD (10). One study tested for eczema-
tous lesions with food ingestion and found that
food-worsened AD was rare (Rowlands et al., this
issue). There is little evidence in the literature that
allergy participates in the development of AD. When
true food allergies are present, total clearance of
dermatitis with allergen avoidance is rare (10).
Furthermore, restriction of allergenic foods in early
development does not prevent AD in children. Stud-
ies that evaluated avoidance of food allergens
starting in utero with pregnant mothers, following
through lactation with the infant, and then further
in the children up to the age of 3 years, found that by
age 7 years there was no difference in the incidence
of AD or food allergy from that of the control (22).

Controversy often exists within medicine and
between providers, but this particular debate
further confuses patients and parents in what is
already a frustrating chronic disease. Studies within
eczema support groups show that patients and
parents express frustration at being told different
and conflicting facts about AD by providers (23).
Consensus on the optimal approaches to AD and
the lack of a significant food role should be estab-
lished among all physicians.

In our survey, many parents asserted that it
appeared obvious to them that their child’s skin
rash could be related to foods. Others reported
observing their child’s eczema get worse with cer-
tain foods, in the absence of an immediate IgE
reaction. Many of these presumed “food allergies”
are caused by contact urticaria or primary irritant
dermatitis, especially on the face, and are more
common in children with AD (10,24). These enti-
ties are immunologically distinct from AD but

similar enough clinically that parents and nonder-
matologists might consider them to be the lesions
of AD. Parents and patients have a tendency to
focus on foods when it is not clear what is causing
their ailment. In studies of acute urticaria in adults,
a majority suspected food allergy, yet it was found
in less than 1% of the patients (25,26). It is often
easier to explain to peers, teachers, and other chil-
dren that “my child has allergies” versus attempting
to explain the often confusing diagnosis of AD.

With a study such as the present, parental re-
porting can be subjective and influenced by recall
bias intrinsic to a survey design. Another approach
is to use physician documentation or physician
questionnaires, but these patients represent mul-
tiple healthcare systems and this type of chart review
would have been cumbersome for this small pilot
study. Additionally, physicians do not always docu-
ment the entire advice given in a patient visit.
Recall bias would also plague physician question-
naires. The grading criteria for true food allergy
defined as immediate IgE reaction to foods (FIG. 2)
is not a validated method of food allergy detec-
tion; however, the present authors feel it can be a
useful, practical, noninvasive tool for clinical
assessment. Ideally, a prospective trial comparing
this method with a double-blind placebo-controlled
food challenge would establish this method’s
validity, although such a study would have cost
and recruitment obstacles. The questionnaire did
not ask parents if they initially mentioned food
allergy concerns to their primary care provider
before they were advised by the physician that
allergy could be contributing to their child’s eczema.
Parents may have presented this belief and prompted
the physician to agree with their explanation.

 

Conclusion

 

In this small sample of mild to moderate AD in
children with suspicion of food allergy, the present
authors found that roughly one-third had strong
historical evidence of food allergy and that the
majority had allergy suggested, as a cause of their
eczema, by a primary care physician. Consensus
about the role of food allergy between the different
providers of AD in children would result in more
effective, efficient, and less costly health care.
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