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ABSTRACT

Background. - Food allergy is a common disorder affecting up to 8% of children around the world. Nor-
mally, general practitioners and pediatricians are the first practitioners to see food-allergic patients.
Consequently, these doctors’ awareness about the presentation, diagnosis and management of food aller-
gies is vital, as is their knowledge about the best practical methods for the prevention and treatment of
systemic near-fatal reactions due to food allergy. We sought to determine the knowledge, attitude and
practice (KAP) of general practitioners and pediatricians regarding food allergy in our environment.
Methods and materials. - In this observational KAP study, 105 general practitioners and pediatricians were
enrolled and their knowledge, attitude and practice in the food allergy field were determined by means
of a questionnaire.
Results. — In the survey, low, medium, and high levels of knowledge were seen in 4.8%, 59%, and 36.2% of
the participants, respectively. Physicians’ knowledge levels were significantly correlated with their med-
ical specialty. Attitude was appropriate in 86.7% of the participants and practice was positive in 75.2%.
Medical specialty had a significant effect on physicians’ practice regarding food allergy (P=0.007). Exten-
sive knowledge and positive practice were significantly more frequent in pediatricians in comparison
with general practitioners.
Conclusion. - The survey showed the knowledge, attitude and practice of Iranian pediatricians and general
practitioners regarding food allergy to be suboptimal. This finding underlines the importance of organized
re-education to upgrade the knowledge, attitude and practice of clinical practitioners.

© 2019 Published by Elsevier Masson SAS.

RESUME

But de I'étude. - L'allergie alimentaire est une pathologie fréquente concernant jusqu'a 8% des enfants
dans la population mondiale. Habituellement les médecins généralistes et les pédiatres sont les pre-
miers praticiens a examiner les patients victimes d’allergie alimentaire. Par conséquent, I'expertise de ces
meédecins sur les signes d’appel, le diagnostic et la prise en charge des allergies alimentaires est capitale,
ainsi que leurs connaissances sur les meilleures méthodes pratiques de prévention et de traitement des
réactions systémiques prélétales par allergie alimentaire. Nous nous sommes attachés a déterminer les
connaissances, le positionnement et la pratique des médecins généralistes et des pédiatres sur I'allergie
alimentaire dans notre environnement.
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Méthodes et matériel. - Dans cette étude observationnelle, 105 généralistes et pédiatres ont été recrutés
et leurs connaissances, positionnement et pratique sur I'allergie alimentaire furent appréciés par ques-
tionnaire.

Résultats. - Au cours du suivi, des niveaux bas, moyens et élevés des connaissances furent observés chez
4,8 %, 59 % et 36,2 % des participants, respectivement. Le niveau de connaissances des médecins état
corrélé a leur spécialisation. Le positionnement était adapté chez 86,7 % des participants et la pratique était
validée chez 75,2 % d’entre eux. La spécialité médicale avait un effet significatif sur la pratique médicale
pour l'allergie alimentaire (p=0,007). Des connaissances étendues et une pratique appropriée étaient
significativement plus fréquentes chez les pédiatres en comparaison avec les médecins généralistes.
Conclusion. - L’étude a montré que les connaissances, le positionnement et la pratique des pédiatres et des
généralistes iraniens sur I'allergie alimentaire étaient suboptimaux. Ces résultats soulignent I'importance
d’'une formation médicale continue pour actualiser les connaissances, le positionnement et la pratique

des médecins praticiens.

© 2019 Publié par Elsevier Masson SAS.

1. Introduction

Food allergy is defined as a distinct immunologic reaction,
either IgE-mediated or not, occurring aberrantly after cutaneous
or mucosal exposure to normally innocuous food proteins [1,2].

Food allergy is an increasingly common condition involving up
to 8% of children worldwide. A recent study showed that food
allergy is seen among 1% to 10% of the general population regard-
lessofage [3-5]. However, there is a substantial difference in figures
between self-reported food allergy and what is scientifically doc-
umented through oral food challenge, namely 13% vs. 3% [6]. In
addition, food allergy is one of the most common causes of ana-
phylaxis in young adults and 30-50% of instances of anaphylaxis
referred to hospitals are due to food allergy [3,7].

Although every food may potentially be allergen, allergic reac-
tions are reported chiefly in association with a limited number of
foods that include milk, eggs, wheat, soy, fish, shellfish, peanuts,
tree nuts and seeds [3,7].

Food allergy may present as isolated organ involvement or a
combination of cutaneous, gastrointestinal and respiratory man-
ifestations that may potentially be lethal. It is not possible to
accurately predict the seriousness of subsequent reactions to any
particular food allergen, even based on the severity of previ-
ous responses, serum IgE levels or wheal size in skin-prick tests
[8,9].

Compared to allergists, general practitioners and pediatricians
are more widely accessible everywhere and are normally the
first practitioners to see patients. Consequently, these doctors’
awareness about how food allergy presents, and how it should
be diagnosed and managed is vital, as is their knowledge about
the best practical methods for prevention and treatment of poten-
tially fatal systemic reactions due to food allergy. At the very least,
they should know about the critical aspects of food allergy man-
ifestations and its management in order to be able to provide
appropriate advice and ensure timely referral of patients to an
allergist [10].

Given the frequency of food allergy in Iran [11] and the signif-
icance of the role primary physicians and pediatricians in early
diagnosis and adoption of appropriate measures, assessment of
knowledge, attitude and practice (KAP) in these two groups regard-
ing food allergy appears paramount.

Since no comprehensive surveys have been done in Iran
concerning the knowledge, attitude and practice of general practi-
tioners and pediatricians regarding food allergies, the present study
was designed to evaluate this issue.

2. Methods and materials

This cross-sectional study was conducted during the 2014
annual International Pediatrics Congress in Tehran, Iran, held at the
Children’s Medical Center affiliated to Tehran University of Medical
Sciences.

A questionnaire was designed based on similar studies, available
guidelines and discrepancies between Iran and other coun-
tries regarding food allergy patterns. This questionnaire included
demographic information concerning gender, specialty, length
of practice, the primary setting of practices and the num-
ber of food-allergic patients seen on average. There were 18
questions on knowledge, 4 questions on attitude and 15 ques-
tions on practice. The questionnaire was reviewed separately
and approved by several allergists. Pediatricians and general
practitioners attending the congress were asked to fill out the ques-
tionnaire. Each participant was assigned a code and completed the
questionnaire covering these three domains in anonymous fash-
ion.

The respondents’ awareness about sources of food allergy,
key manifestations, the main age groups affected, diagnosis,
management and food-induced anaphylaxis was evaluated in
the knowledge assessment section. For assessment of atti-
tudes, respondents answered questions about their competence
in treating food-allergic patients and the best way of provid-
ing assistance, and about their desire to join an educational
session. They were asked about their therapeutic approach
to a food-allergic patient in order to evaluate their prac-
tice.

Regarding knowledge, correct answers given by each participant
were graded. Grades within the range of +2 standard deviations
from the mean were considered as evidence of a moderate level
of knowledge. Higher grades and lower grades were regarded as
indicating good (high) and poor (low) knowledge levels, respec-
tively. Regarding attitudes, the average score was calculated, and
participants were categorized into two groups of either appro-
priate and inappropriate attitudes. Furthermore, in the practice
domain, scores above the mean were taken to indicate posi-
tive practice while scores below the mean were interpreted as
negative practice. Data were analyzed using SPSS v.13 software.
Means and standard deviations were determined for quantitative
variables while frequency and percentages were assessed for quan-
titative variables. Chi2 and t-tests, as well as Fisher’s exact test,
were used to explore the existence of relationships between vari-
ables.
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Table 1
Participant characteristics.

Variable Sample population
n (%)
Gender
Male 41 (39)
Female 64 (61)
Medical specialty
General practitioner 61(58.1)
Pediatrician 44 (41.9)
Practice type
Private office 48 (45.7)
Academic hospital 20(19)
Private hospital 5(4.8)
Non-academic public hospital 32(30.5)
Food-allergic population
High prevalence 8(7.6)
Moderate prevalence 46 (43.8)
Low prevalence 51(48.6)

2.1. Ethical consideration

This study was approved by the IRB/Ethics Committee of Tehran
University of Medical Sciences. Questionnaires were completed
anonymously, and each participant entering the survey was iden-
tified solely by means of a code.

3. Results
3.1. Participant characteristics

Of the 105 participants, 44 (41.9%) were pediatricians and other
61 subjects were general practitioners (58.1%). Sixty-four partici-
pants (61%) were male. The average length of practice 4 standard
deviation was 11.3 +8.8 years. Only 20 (19%) participants were
affiliated with academic centers (19%) and 46 participants (43.8%)
reported that they were involved with moderate prevalence food-
allergic populations (Table 1).

3.2. Knowledge of food allergy

Analysis revealed a high knowledge level in 38 participants
(36.2%). Moderate and low levels of food allergy knowledge were
identified in 62 (59%) and 5 (4.8%) participants, respectively. Med-
ical specialty had a significant impact on knowledge levels; none
of the pediatricians had a low level of knowledge while 5 (8.2%) of
general practitioners were in the low knowledge group. Although
26 pediatricians (59.1%) had high levels of knowledge about food
allergy, the corresponding figure in the general practitioners’ group
was 12 (19.7%). No gender difference was detected concerning
knowledge of food allergy. Further, level of knowledge was unaf-
fected by type of practice or the food-allergic population under a
physician’s coverage. Table 2 and Table 5 provide detailed infor-
mation. In addition, Table 4 provides greater detail regarding
knowledge scores.

3.3. Attitude towards food allergy

An appropriate attitude was found in 91 participants (86.7%)
while 14 participants (13.3%) did not show a favorable attitude.
Tables 3 and 5 illustrate the absence of any significant correlation
between general attitude to food allergy and various parameters
other than type of practice (P=0.036). Individual results concerning
participants’ attitudes are given in Table 4.

3.4. Practice regarding food allergy

More than 75% of participants (n=79) exhibited positive
practice regarding food allergy management while 26 par-
ticipants (24.8%) revealed negative practice. Medical specialty
had a significant effect on physicians’ practice in food allergy
(P=0.007). No notable difference was seen between the groups
regarding the other parameters. The details are set out in
Tables 4 and 5.

4. Discussion

Since general practitioners and pediatricians are typically the
first-line care providers in the field of food allergy, an inappro-
priate approach by them can lead to substandard management,
which is detrimental to the quality of life of patients and their
families. Moreover, inadequate awareness and lack of positive
practice may be fatal for patients predisposed to food-induced
anaphylaxis [6,10]. Consequently, evaluating knowledge, attitude
and practice among this group of doctor is of considerable prac-
tical importance. The present study to assess practitioners’ KAP
toward food allergy was carried out during the annual International
Pediatrics Congress organized by Tehran University of Medical Sci-
ences.

The most striking finding of this survey was the fact that
knowledge among over half (59%) of the responders was moder-
ate with only 36% being sufficiently knowledgeable. Furthermore,
the extent of knowledge was significantly higher among pedi-
atricians compared to general practitioners (P<0.05). Although
there was no significant difference in attitude between pediatri-
cians and general practitioners, practice was considerably more
positive among pediatricians (P < 0.05). There was no gender differ-
ence in participants’ knowledge, attitude or practice. Regarding the
association of each domain with variables that included duration
of work experience, type of practice and number of food allergy
patients seen, the only appreciable finding was the relationship
between practitioners’ attitudes and employment in a private hos-
pital (P<0.05).

Guidelines recommend intramuscular epinephrine as the first-
line drug therapy for acute anaphylaxis, and an epinephrine
auto-injector should thus be prescribed for all patients with
a history of food-induced anaphylaxis [2,8]. Nonetheless, we
found that 21% of the responders did not believe in using
epinephrine in the treatment of anaphylaxis, with 71.4% of them
reporting that they preferred subcutaneous administration, while
73.3% had never prescribed an epinephrine auto-injector for any
patients with food-induced anaphylaxis. These findings highlight
the need for regular programs to re-educate health workers,
especially general practitioners, to keep them abreast of cur-
rent developments in the prevention, management and follow-up
of food-allergic patients, with particular attention to revised
guidelines, especially those concerning life-threatening condi-
tions.

A problem-solving survey concerning pediatricians’ awareness
about anaphylaxis diagnosis and management was conducted by
Krugman et al. in 2006. Most of the study group (486 pediatri-
cians) correctly diagnosed anaphylaxis. However, their approach
to management, including the duration of patient observation
post anaphylaxis, was suboptimal. Prior experience in managing
patients with food allergy positively influenced physicians’ aware-
ness. Conversely, taking an educational update course showed no
positive impact on their knowledge [12]. Gupta et al. conducted
a KAP study in which they enrolled 407 primary practitioners,
including 339 pediatricians and 68 family physicians. They con-
cluded that while the knowledge level of general practitioners
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Table 2
Knowledge of food allergy in relation to gender, medical specialty, practice type, food-allergic population, and practice years.
High Intermediate Low
n (%) or mean + SD n (%) or mean £ SD n (%) or mean + SD
Gender
Male 13(31.7) 26 (63.4) 2(4.9)
Female 25(39.1) 36 (56.3) 3(4.7)
Medical specialty
General practitioner 12(19.7) 44 (72.1) 5(8.2)
Pediatrician 26 (59.1) 18 (40.9) -
Type of practice
Private office 15(31.3) 29 (60.4) 4(8.3)
Academic hospital 8 (40) 12 (60) -
Private hospital 3(60) 2 (40) -
Non-academic public hospital 12 (37.5) 19(59.4) 1(3.1)
Food-allergic population
High prevalence 5(62.5) 3(37.5) -
Moderate prevalence 17 (37) 28 (60.9) 1(2.2)
Low prevalence 16 (31.4) 31(60.8) 4(7.8)
Length of practice 12.54+9.1 10.5+8.6 11.74+9.7

Table 3

Attitude toward food allergy in relation to gender, medical specialty, practice type, food-allergic population, and practice years.

Appropriate
n (%) or mean = SD

Inappropriate
n (%) or mean + SD

Gender
Male 35(85.4)
Female 56 (87.5)
Medical specialty
General practitioner 52(85.2)
Pediatrician 39(88.6)
Practice type
Private office 41(85.4)
Academic hospital 14 (70)
Private hospital 5(100)
Non-academic public hospital 31(96.9)
Food-allergic population
High prevalence 45 (88.2)
Moderate prevalence 40 (87)
Low prevalence 2(25)
Practice years 11.1+8.9

6(14.6)
8(12.5)

9(14.8)
5(11.4)

7(14.6)
6 (30)

;(3.1)

6(11.8)
6(13)
6 (75)
12.6+8.4

about food allergy was quite good, knowledge-promotion pro-
grams should be undertaken to raise their awareness on the
issue. In their study, 61% of knowledge-directed questions were
accurately answered by the study group. Nonetheless, only 12%
displayed adequate knowledge about the relationship between
food allergy and chronic nasal symptoms. Likewise, a mere 23%
believed that consumption of yoghurt and cheese is not safe in
subjects with milk allergy [10]. In contrast, we found that nearly
all pediatricians and over 90% of general practitioners had a high
level of knowledge about food allergies. This discrepancy could
be explained by the difference in sample size (407 vs. 105). On
the other hand, the study sampling method could also account for
this difference; the fact that all our participants were attending
a congress militates in favor of sampling bias, since such sub-
jects are likely to be more interested in scientific practice and
thus cannot be considered representative of practitioners in gen-
eral.

Erkocoglu et al. carried out a survey in Turkey in 2012 and
reported that general practitioners’ knowledge about food allergy
and allergic reactions was unsatisfactory. This survey included 297
primary care physicians active for an average of 17 years. The
authors found that although most participants (>60%) knew about
the risk of life-threatening events due to food allergy, only a few of

Table 4
Practice regarding food allergy in relation to gender, medical specialty, practice type,
food-allergic population, and practice years.

Positive Negative

Gender

Male 30(73.2) 11(26.8)

Female 49 (76.6) 15(23.4)
Medical specialty

General practitioner 40 (65.6) 21(344)

Pediatrician 39 (88.6) 5(11.4)
Practice type

Private office 38(79.2) 10(20.8)

Academic hospital 14 (70) 6 (30)

Private hospital 5(100) -

Non-academic public hospital 22 (68.7) 10(31.3)
Food-allergic population

High prevalence 37(72.5) 14 (27.5)

Moderate prevalence 35(76.1) 11(23.9)

Low prevalence 7 (87.5) 1(12.5)
Practice years 11.7+8.5 10.1+9.8

them made accurate judgments about food avoidance in patients
with milk allergy or about the correct dose of epinephrine needed
to treat acute anaphylaxis [13]. In our study meanwhile, 19.7%
(12 of 61) of general practitioners had a high level of knowledge,
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Table 5
Percentage and frequency of answers of the participants to each question of the questioner.
Correct/yes False/No
n (%) n (%)
Knowledge
Asthma is an important risk factor for food anaphylaxis (T) 36 (34.3) 69 (65.7)
Children with cow’s milk allergy are allowed to use yogurt or cheese (T) 73 (69.5) 32(30.5)
There is a risk of death due to milk allergy (T) 54 (51.4) 51(48.6)
Age group most likely to have food allergy (0-5y) (T) 66 (62.8) 39(37.2)
Food allergens can pass through maternal diet into breast milk (T) 90 (85.7) 15(14.3)
Daily anti-histamine can prevent food allergy reactions (F) 29 (27.6) 76 (72.4)
Moderate to severe atopic dermatitis is related to food allergy (T) 90 (85.7) 15(14.3)
In case of anaphylaxis, my choice of treatment is epinephrine (T) 83(79) 22 (21)
The appropriate location for epinephrine injection (lateral thigh) 36(34.2) 69 (65.7)
Appropriate dose of epinephrine (Epipen/Twinject, 0.3 mg epinephrine) 24 (22.8) 81(77.1)
The best method of epinephrine administration (intramuscular) 30(28.6) 75(71.4)
The most common manifestations of food allergy
Skin symptoms 63 (60)
Gastrointestinal symptoms 37(35.2)
Respiratory symptoms 5(4.8)
Serologic test is sufficient for food allergy diagnosis (F) 93 (88.6) 12 (11.4)
Skin-prick test is sufficient for food allergy diagnosis (F) 84 (80) 21(20)
Attitude
How often do you refer suspicious cases of food allergy to an allergy
specialist?
Often 43 (40.9)
Sometimes 57 (54.3)
Rarely 5(4.8)
Are you confident in your ability to treat patients with food allergy? 17 (16.2) 88(83.7)
What's the best way to help patients with food allergy?
Raising general awareness on food allergy 56 (53.3)
Determining the cause of food allergy and avoid the allergen 48 (45.8)
Finding definite cure for food allergy 1(0.9)
Are you interested in participating in educational courses on food 99 (94.3) 6(5.7)
allergy?
Practice
Do you request serologic diagnostic tests for food allergy diagnosis? 32(30.5) 73 (69.5)
Do you request diagnostic skin tests for food allergy diagnosis? 34 (32.4) 71(67.6)
Do you advise a regimen for infant? 37(35.2) 68 (64.8)
Do you perform a challenge test for definite diagnosis? 32(30.5) 73 (69.5)
Do you prescribe prophylactic anti-histamine for infants with food 28 (26.7) 77 (73.3)
allergy?
Do you stop breast milk in case of allergy suspicion? 80(76.2) 25(23.8)
Do you use books and pamphlets to guide your patients? 23(21.9) 82(78.1)
In case of prescribing a regimen, do you use predefined list or cards? 21(20) 84 (80)
Do you prescribe calcium supplement for mothers under dietary-free 35(33.3) 70 (66.7)
regimen?
Do you prescribe autoinject epinephrine for a child with history of food 30 (28.6) 75(71.4)
anaphylaxis?
Have you ever prescribed epinephrine for your patients? 28(26.7) 77 (73.3)
Which method do you choose in treatment of cow’s milk allergy?
Breast milk plus a regimen for mother 79(75.2)
Discontinuing breast milk and initiating formula 26 (24.8)
In case of formula prescription, which one do you advise?
Continuing lactose-free formula 2(7.6)
Soy based formula 2(7.6)
Hypo-allergen formula 17 (65.3)
Amino acid based formula (Neocate) 2(7.6)
Extensively hydrolyzed formula (Aptamil pepti) 3(11.5)
Do you have enough time to instruct mothers of children with food 81(77.1) 24(22.9)

allergy?

and intermediate knowledge levels were seen in 72.1%. General
practitioners in these adjacent countries thus possess accept-
able levels of knowledge. However, more practical education is
really required to improve their attitude and practice. Another
study by Gupta et al. in 2007 showed that patients’ parents had
acceptable knowledge about food allergies but were concerned
about the knowledge, attitude and practice of general practition-
ers in the food allergy field. While they found the knowledge
level of family physicians and pediatricians to be satisfactory, they
felt that their approach to management and the introduction of

solid foods in food-allergic patients were in need of improvement
[14].

Based on the results of two subsequent studies in 2007 and
2008, the approach of allergy specialists regarding the diagno-
sis, treatment and prevention of food allergy differed from that
of other physicians, thus prompting a need to consider more
extensive educational programs for physicians [15,16]. Our study
findings are consistent with these surveys, especially concerning
attitudes and practice approaches among general practition-
ers.
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In 2010 Gupta et al. conducted a survey in 2945 parents, 94%
of whom were women. They reported that 19-100% (mean: 75%)
of American mothers answered the questions in the knowledge
domain correctly. Parents of a child with multiple food allergies
were better informed than the parents of children with a single food
allergy [17]. Bailey et al. showed that 90% of restaurant workers in
England have adequate awareness of food allergy, and 81% of the
study group showed good perceptions leading to a good attitude in
38% of them [18].

In a study in 2015, 20% of students in South Korea had appro-
priate knowledge about food allergy but this did not correlate with
their attitude [19]. By contrast, a significant relationship between
attitude and knowledge was noted in our study.

Greiwe et al. reported that 64% of American pediatric nurses had
appropriate knowledge concerning food allergies, 71% had appro-
priate attitudes and 66% expressed a desire for more information
[20]. The figures were similar to those in our own study, which
revealed 86.7% of appropriate attitudes and 75.2% of positive prac-
tice, although the study populations were different.

Ribeiro et al. conducted a study similar to our own, with data
being collected during scientific conferences. Their study showed
that regarding knowledge and practice, the approach of practi-
tioners showed some degree of mismatch with the most recent
scientific recommendations about the prevention of food allergy.
Their study emphasizes the need for regular re-qualification of
practitioners [21]. A prospective study was done by Pouessel et al.
concerning the individual healthcare plan (IHP) introduced in
France to improve the approach to allergic reactions occurring
in schools. School doctors (n=67) and head teachers (n=2372)
answered the questions in the specially designed questionnaire.
General practitioners were significantly more likely to advise spe-
cificallergen avoidance and emergency kits lacking an epinephrine
auto-injector compared to other doctors. The survey showed that
accessibility to emergency kits and epinephrine auto-injectors was
suboptimal. Moreover, the authors concluded that there is inad-
equate skill regarding the management of anaphylactic reactions,
thus highlighting the need for training of personnel [22].

5. Conclusion

Our survey shows the knowledge, attitude and practice of Ira-
nian pediatricians and general practitioners regarding food allergy
to be suboptimal, thereby underlining the importance of organized
re-education to upgrade these factors. The survey was conducted
during a scientific annual congress, and the likelihood that respon-
dents attending such a meeting have above-average motivation to
remain fully apprised doubtless constitutes a source of sampling
bias, making results unrepresentative. Further well-designed sur-
veys with greater numbers of participants and meticulous selection
criteria are thus needed in the future.
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