
ARTICLE IN PRESS+Model
ALLER-216; No. of Pages 6

Allergol Immunopathol (Madr). 2011;xxx(xx):xxx—xxx

www.elsevier.es/ai

ORIGINAL ARTICLE

Influence of education on primary care physicians’ knowledge on
childhood allergy as a systemic disease and the atopic march�

O. Yilmaza, I. Reisli b, F. Tahanc, F. Orhand, A.B. Boze, H. Yuksela,∗

a Celal Bayar University Medical Faculty, Dept of Pediatric Allergy and Pulmonology, Manisa, TUrkey
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Abstract
Background: There are many educational events for physicians in different countries covering
one or some of the allergic diseases. Most of these educational events have been reported to
improve care by the physicians. The aim of this study was to determine the baseline knowledge
of general practitioners (GP) regarding the systemic nature of childhood allergy and atopic
march, and to assess the influence of an educational event on this baseline knowledge.
Methods: Two hundred and two GPs from five different cities in Turkey who attended education
seminars were enrolled. All GPs were received the questionnaire both before and after the
seminar. The questionnaire had statements about the systemic nature of childhood allergies
and the atopic march, and GPs were asked to mark their degree of agreement as (completely
true, partially true, wrong).
Results: Mean age of GPs was 38.6 ± 6.0 years. Mean duration after graduation from medical
faculty was 13.9 ± 6.5 years. There was significant improvement in answers after education.
The statement ‘‘Frequency of allergic rhinitis and asthma is not as high as expected in children
with atopic dermatitis’’ was regarded ‘‘wrong’’ by 60.9% but increased to 94.3% after the
education (p < 0.001). Systemic nature of allergy was approved by 72.8%, which increased to
99% after the education (p < 0.001). Adrenalin as first line treatment in anaphylaxis treatment
Please cite this article in press as: Yilmaz O, et al. Influence of education on primary care physicians’ knowl-
edge on childhood allergy as a systemic disease and the atopic march. Allergol Immunopathol (Madr). 2011.
doi:10.1016/j.aller.2010.03.012

was appreciated by a higher number of GPs with the education (p < 0.001).
Conclusion: Many GPs lack updated information about the systemic nature of paediatric allergic
diseases and a single educational event may improve their knowledge significantly.
© 2010 SEICAP. Published by Elsevier España, S.L. All rights reserved.
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ntroduction

llergic diseases including asthma, atopic dermatitis, and
rticaria are the most common diseases of childhood.
n a study from Turkey, the prevalence of having at
east one allergic disease has been reported as 27%
nd in another study which included many regions of
urkey, prevalence has been reported to range between
-21% for individual allergic disease.1,2 Therefore, chil-
ren with allergic diseases compromise a major group
mong children with chronic diseases who present to physi-
ians.

Primary care physicians provide two thirds of all ambu-
atory asthma care in the United States.3 This is similar to
urkey where general practitioners (GPs) are the first cen-
res which children see most of the time, thus it is vital to
ssess knowledge of the GPs about the systemic nature of
llergic diseases in children and to provide them with con-
inuing postgraduate education about risk factors, diagnosis,
nd management of these disease. Most of the physicians
rom different countries report having heard of guidelines,
specially about asthma diagnosis and management yet fall
hort of practising these.4,5

There are many educational events in different coun-
ries covering one or some of the allergic diseases, such as
he ‘‘Asthma Training Centre’’ in the United Kingdom which
ncludes both nurses and physicians.6 Most of these educa-
ional events about asthma have been reported to improve
are by the physicians.6 There are seminars about different
elds of allergy, mostly asthma and allergic rhinitis (AR) in
urkey, too. However, these meetings are locally organised,
o not include information about children and the systemic
ature of allergy in children, and they involve specialists.
herefore, the aim of this study was to determine the base-

ine knowledge of general practitioners about the systemic
ature of childhood allergy and the atopic march and to
ssess the influence of an educational event on this baseline
nowledge.

aterials and methods

tudy population

wo hundred and two GPs aged between 24 and 57 who
ttended one of the five education seminars that were held
n five different cities of Turkey during a two-year period
ere enrolled in the study. These cities were chosen to

epresent different regions of Turkey.

tudy design

ll the GPs who attended the seminars were given a ques-
ionnaire about the systemic nature of childhood allergies
nd the atopic march before the seminar started. They
ere instructed not to write down their names on the ques-

ionnaire forms and were explained that the aim was not
Please cite this article in press as: Yilmaz O, et al. Influ
edge on childhood allergy as a systemic disease and the
doi:10.1016/j.aller.2010.03.012

o do individual assessment but to obtain information for
lanning of future educational events. The same question-
aire was administered right after the education seminar
nished.

q

b
p

 PRESS
O. Yilmaz et al.

ducation events

ach educational event lasted half a day and consisted of
ve main topics including the definition and pathogenesis
f paediatric allergic diseases; clinical findings of paediatric
llergic diseases; follow-up of paediatric allergic diseases;
rognosis of paediatric allergic diseases; and co-morbidities
f paediatric allergic diseases. Each topic was presented by
ne of the researchers. General aspects of treatment were
entioned in the clinical findings section. The main diseases
iscussed under the common name paediatric allergic dis-
ases included asthma, AR, urticaria, atopic dermatitis (AD),
ood allergy, and anaphylaxis. All the slides used in the sem-
nars were the same and were prepared and approved by all
he researchers.

uestionnaire

self-administered questionnaire was developed by the
esearchers, addressing knowledge about pathogenesis;
linical findings; prognosis; follow up; and co-morbidities of
aediatric allergic diseases, including asthma; AR; AD; food
llergies; urticaria; and anaphylaxis. The questionnaire con-
isted of 28 items. Statements were given in each item and
Ps were asked to mark their extent of agreement (com-
letely true, partially true, wrong) and a last choice of ‘‘I
on’t know’’ was added. All the statements were in agree-
ent with the content of the education slides.

tatistical analysis

hi square test was used to compare frequencies of the
nswers given to each question. Comparisons were made
or answers before and after the educational event and
nswers given by GPs who had graduated from medical fac-
lty in the previous 10 years or earlier. Moreover, answers
f GPs who had attended an educational seminar about
aediatric allergies were compared with the ones who had
ot.

esults

ociodemographic characteristics of the general
ractitioners

ean age of the GPs enrolled in the study was 38.6 ± 6.0
ears. Mean duration after graduation from medical faculty
as found to be 13.9 ± 6.5 years (Table 1). One hundred and
fty four GPs gave information about the date of gradua-
ion and 57 of these had graduated within the previous 10
ears. Most of the GPs were working at a primary care cen-
re of the Ministry of Health (76.7%). Other areas of work
ncluded State hospitals, private offices and clinics of spe-
ial institutions. Among the GPs, 3.5% did not answer this
ence of education on primary care physicians’ knowl-
atopic march. Allergol Immunopathol (Madr). 2011.

uestion.
The average number of patients seen was reported to

e 70.1 ± 42.0 and the mean percentage of referral to a
aediatric allergist was 2.0 ± 3.0 (Table 1).

dx.doi.org/10.1016/j.aller.2010.03.012
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Table 1 Socio-demographic characteristics of the GPs
enrolled in the study.

Mean ± Standard
deviation

Age (years) 38.6 ± 6.0
Duration after graduation from

medical faculty (years)
13.9 ± 6.5

Number of patients seen every day 70.1 ± 42.0
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Percentage of patients referred to
paediatric allergist

2.0 ± 3.1

Among the GPs, 20.3% had attended an education event
about allergy before, while 76.2% had not attended any post-
graduate educational event about allergy and 3.5% did not
answer this question (Table 1).

Responses to questions about the pathogenesis of
childhood allergic diseases

The definition of atopy as a tendency for an IgE-mediated
immune reaction was recognised as true by 76.2% of the
GPs before the seminar and this increased to 95.9% after
the education (p < 0.001). The statement ‘‘Frequency of AR
and asthma is not as high as expected in children with
AD’’ was regarded as ‘‘wrong’’ by 60.9% of the GPs ini-
tially and this increased to 94.3% after the educational event
(p < 0.001) (Fig. 1). The systemic nature of allergy that is
expressed in different organs was approved by 72.8% of
the GPs initially and this increased to 99% after the edu-
cational event (p < 0.001) (Fig. 2). Coexistence of genetic
and environmental risk factors for the development of aller-
gic diseases was regarded as correct by 94.6% and 100% of
the GPs before and after education, respectively (p = 0.01).
Similarly there was a significant increase in the number of
GPs who marked the statement ‘‘Absence of clinical find-
Please cite this article in press as: Yilmaz O, et al. Influ
edge on childhood allergy as a systemic disease and the
doi:10.1016/j.aller.2010.03.012

ings in allergic diseases indicates that the inflammatory
process has ended’’ as wrong (65.3% vs. 78.9%, p < 0.001)
(Fig. 3).
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Figure 1 Responses to the statement ‘‘Development of AR
and asthma in children with AD is not as high as expected’’
before and after education.
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igure 2 Responses to the statement ‘‘Allergic diseases are
ndings of the systemic inflammatory response in different
rgans’’ before and after education.

esponses to questions about the clinical findings
nd co-morbidities of childhood allergic diseases

here was no significant increase in the number of GPs
ho regarded viral agents as triggering factors for asthma
xacerbations before and after education (96.0% vs. 99.5%,
= 0.07). On the other hand, the number of GPs stating

hat ‘‘Avoidance of allergens is the most important treat-
ent in allergic diseases’’ was true increased significantly

rom 73.8% to 93.8% after the educational event (p < 0.001).
n addition, education increased the number of GPs who
ere aware of the fact that children with asthma may be
ompletely normal between exacerbations (51.05 vs. 73.2%,
< 0.001).

Similarly, recognition of xerosis and itching as clinical
ndings of AD increased significantly after the educational
vent (71.3% vs. 98.5%, p < 0.001). Localisation of AD lesions
o cheeks as well as neck was appreciated by an increased
umber of GPs with the education (p < 0.001 for both).
nother statement regarding AD, ‘‘It is possible to eliminate
ymptoms of AD to a great extent and to decrease social
roblems associated with it’’ was marked as ‘‘completely
ence of education on primary care physicians’ knowl-
atopic march. Allergol Immunopathol (Madr). 2011.

orrect’’ by 57.4% of the GPs before the education vs. 97.9%
fter the educational event (p < 0.001).

Recognition of cow’s milk allergy as the most common
ood allergy and as a transient allergic sensitisation was
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igure 3 Responses to the statement ‘‘Absence of the clini-
al findings of allergic diseases indicates that the inflammatory
rocess has ended’’ before and after the education.
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ncreased among the GPs (p < 0.001 for both). Moreover, use
f soya-based formula for children with cows’ milk allergy
as approved by an increased number of GPs after the edu-
ation (36.6% vs. 90.2%, p < 0.001).

There was an increase in the number of GPs who stated
hat ‘‘AR was the most common co-morbidity encountered
n children with asthma’’ was correct after the educational
vent (53% vs. 80.9%, p < 0.001). Additionally, recognition of
R as a proven risk factor for the development of asthma

ncreased significantly with education (p < 0.001). Moreover,
he role of antihistamines and corticosteroids as the most
ffective treatment of AR was appreciated by an increased
ercentage of the GPs with education (78.7% vs. 93.2%,
< 0.001).

The statement ‘‘Urticaria or angio-oedema is classified
s chronic if the duration is longer than six months’’ was
egarded as ‘‘incorrect’’ by 8.4% of the GPs before the edu-
ation vs. 51% after the education (p < 0.001). Diagnostic
ests were found unnecessary in acute urticaria if history
oes not indicate a specific aetiological agent by more of
he GPs after the education (17.8% vs. 60.8%, p < 0.001).

The definition of anaphylaxis as a life-threatening IgE-
ediated systemic reaction was recognised by an increased

umber of GPs after the education (88.1% vs. 97.9%,
< 0.001). Moreover, skin and respiratory findings as the
ost common clinical findings, and adrenalin as the first-

ine agent in the treatment of anaphylaxis was appreciated
y a higher number of GPs with the education (p = 0.03 and
< 0.001 respectively). The dose of adrenalin as 0.01 mg/kg

max 0.3 mg) was marked as correct by 77.7% of the GPs
efore education, and this increased to 99.5% after educa-
ion (p < 0.001).

esponses to questions about follow-up of
hildhood allergic diseases

he importance of regular pharmacotherapy including
nhaled corticosteroids and bronchodilators was recognised
y 87.1% of GPs before vs. 98.5% after the educational
vent (p < 0.001). The statement ‘‘Topical steroids are the
rst-line agents in the treatment of AD’’ was marked as com-
letely true by 47.0% and 56.2% of the GPs before and after
he educational event, respectively (p = 0.007). Education
ncreased the number of GPs who were aware of the fact
hat aetiology cannot be identified in around 80% of chronic
rticaria cases (p < 0.001). Moreover, there was an increase
n the number of GPs who were aware of specific IgE as an
lternative diagnostic method of allergen sensitisation for
hildren in whom skin prick testing cannot be performed
p < 0.001).

omparison of the responses to questions before
he educational event according to different
haracteristic of general practitioners

hen GPs who had graduated from Medical Faculty within
Please cite this article in press as: Yilmaz O, et al. Influ
edge on childhood allergy as a systemic disease and the
doi:10.1016/j.aller.2010.03.012

he previous 10 years and the ones who had graduated
arlier were compared before the educational event, a sig-
ificant difference was not present for most of the questions
p > 0.05). However, a higher number of GPs who had gradu-
ted earlier than the previous 10 years recognised that the
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tatement ‘‘Children with asthma are completely normal
etween exacerbations’’ was correct (p = 0.048). Moreover,
se of soya-based formula for children with cows’ milk
llergy was approved by 22.8% of the GPs who had graduated
ithin the previous 10 years versus 41.2% of the GPs who
ad graduated earlier (p < 0.001). The statement ‘‘Further
iagnostic testing is not required in cases of acute urticaria
n which history does not point out a specific aetiological
gent’’ was marked as incorrect by 63.2% of the GPs who
ad graduated within the previous 10 years versus 37.1% of
Ps who had graduated earlier, but the number of answers
s ‘‘I don’t know’’ was higher in the latter group (10.5% vs.
1.6) (p = 0.004). In addition, the use of adrenalin as the
rst agent to use in anaphylaxis was regarded as wrong by
higher number of the GPs who had graduated within the

revious 10 years (10.5% vs. 1.0%, p = 0.005).
Previous attendance to an educational event did not

ake a significant difference in the responses to the ques-
ions (p > 0.05 for all). Similarly, there was no significant
ifference in the responses of the GPs from different regions
p > 0.05 for all).

iscussion

ncreasing awareness of the primary care physicians about
he systemic nature of allergy and the atopic march is a
ery important step in improving paediatric patient care.
n this study it was detected that 76% of the primary care
hysicians who participated in the study had not attended
n educational event about allergy in childhood before. This
as very much lower than the number reported by a study
hich had been performed in the United States about pri-
ary care physicians’ knowledge about NAEPP guidelines,
here 79% of all physicians had attended a post-graduate
ducation seminar about asthma.3

In a study performed in five European countries including
ermany, Norway, Netherlands, Sweden and Slovak Reunion,

t was detected that inhaled corticosteroids were pre-
cribed to nearly half of the patients with asthma.7 This
tudy, which was performed in 2001, demonstrated signif-
cantly lower rates of inhaled corticosteroid use than our
esults.7 Regular long-term treatment with inhaled corti-
osteroids was regarded as completely correct by 87.1%
f the GPs before the education and by 98.5% after the
ducation in our study. However, there are two impor-
ant differences between these two studies. One is that
he previous study was not completely knowledge ques-
ionnaire based but relied on patient scenarios. Second,
here is a six-year difference between the two studies
nd during this time awareness of inhaled corticosteroid
se has increased and emphasis increased in guidelines.8

nother study carried out on GPs in Australia reported
hat around 68% of GPs regarded inhaled beclometha-
one as a useful drug for children with asthma.9 This
ercentage is below pre- and post-education percentages
f GPs in our study, which regard chronic treatment of
ence of education on primary care physicians’ knowl-
atopic march. Allergol Immunopathol (Madr). 2011.

sthma with inhaled corticosteroids as important. Again
here is a time difference between this study which was
ublished in 1994 and ours. This might have contributed
argely to the difference. Thus, in a more recent study
rom Missouri, use of inhaled corticosteroids in patients

dx.doi.org/10.1016/j.aller.2010.03.012
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with asthma was around 80%, which is much closer to the
frequency in our study. In addition, in a recent study from
Turkey most of the physicians had indicated that inhaled cor-
ticosteroids were drugs of choice for maintenance asthma
treatment.10

There was significant improvement in the questions about
pathogenesis of asthma and allergy including the systemic
nature of disease and genetic and environmental contribu-
tion to development and in the questions about treatment
of asthma such as the need for long-term treatment with
inhaled corticosteroids. None of the previous studies have
evaluated the influence of education about allergic diseases
in children as a systemic disease but there are many which
have evaluated the effects on educational programmes
about asthma.4,11—14 Similarly, in a previous study that
handed out simplified protocols about asthma management
to physicians, they have reported that regular asthma edu-
cation programmes with a specific focus on documentation
skills are needed, to improve care.11 Likewise, physicians
who participated in another study stated that they had
changed their asthma management protocol after consult-
ing guidelines.4 The education seminar that was given to the
general practitioners in our study was specifically designed
to aid in everyday practice, avoiding too many details. This
way of providing practical information might have improved
the general concentration of the GPs to listening. Both our
results and the results of the previous studies emphasise that
an educational event in a simple form which gives out simple
messages might improve compliance and results.11 Improve-
ment of patient care assessment was done by evaluating
patient outcome in another study that assessed education
of physicians, and it was determined that training reduced
symptoms of children with asthma up to two years after
the programme.12 This study showed that education does
not only increase knowledge of physicians but also improves
patient outcomes, which is the final aim of all educational
events for physicians.12

Anaphylaxis is an emergency and it is vital that all physi-
cians are aware of adrenalin as the first drug of choice.15

When the pre-education answers were reviewed, it was
noted that only around 80% of the general physicians marked
this statement as completely correct and this increased to
97% after the educational event. A study on paediatricians
about the importance of allergy in Missouri reported that 89%
were aware of this in 1971, while 100% were aware in 1998.15

The pre-education knowledge of the GPs in Turkey before
the education was quite below that in Missouri but with
education it increased to comparable levels. When it is con-
sidered that only 21% of the general physicians had attended
a seminar about allergy before, this emphasises the impor-
tance of post-graduate education in attaining a level of
patient care that is internationally acceptable. A previ-
ous study that evaluated paediatricians’ knowledge about
anaphylaxis diagnosis and management using a case-based
questionnaire, reported that around 80% of paediatricians
who diagnosed a case with anaphylaxis chose to adminis-
ter adrenalin.16 This was similar to the GPs in our study
Please cite this article in press as: Yilmaz O, et al. Influ
edge on childhood allergy as a systemic disease and the
doi:10.1016/j.aller.2010.03.012

before the seminar. In the previous study on paediatricians,
it was found that paediatricians who had completed res-
idency training more than 10 years ago were more likely
to use epinephrine. Similarly, in our study there was a sig-
nificant difference in the GPs who graduated from medical
 PRESS
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aculty before or after the previous 10-year period. Although
he percentage of complete agreement with the statement
hat suggested adrenalin as the first line of treatment in
naphylaxis was 84% among the GPs who had graduated
rom medical faculty within the previous 10 years, around
0% had stated that this was incorrect. Among the GPs who
ad graduated earlier than the previous 10 years, only 1%
ad regarded this statement as completely incorrect. This
s similar to the report about paediatricians in the above-
entioned study in that more of the GPs who had graduated

arlier were aware of the importance of adrenalin treatment
n cases of anaphylaxis.16

Mean percentage of patients who were referred to paedi-
tric allergy specialists by the general physicians was around
% in our study, and about 18% had stated that they do
ot refer any patients. This value was considerably higher
han the paediatricians in Missouri, of whom only 2% had not
eferred patients to an allergist.15

One of the major limitations of the study was the sub-
ect bias. In other words, GPs who had an education about
llergic diseases in childhood recently might not have been
illing to participate in the seminar. However, as far as
e know there have not been similar seminars about the

ystemic nature of paediatric allergic diseases in Turkey.
In conclusion, general practitioners, who are the first line

f medical care that children present to, do not seem to
eceive adequate postgraduate medical education about the
ystemic nature of childhood allergies. Therefore, many lack
pdated information about the systemic nature of childhood
llergy. However, a single educational event in the field may
mprove their knowledge significantly. Therefore, long-term
ducational planning on childhood allergic diseases needs to
e performed on a nationwide basis.
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