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SUMMARY

Introduction/Objective The incidence of comorbidity of asthma and allergic rhinitis was one of the
reasons for changing guidelines for the treatment of asthma and allergic rhinitis. The World Health Or-
ganization and Allergic Rhinitis and its Impact on Asthma group proposed the new diagnostic and
therapeutic concept - “one airway, one disease.” Further, the presence of allergic rhinitis in children with
asthma contributes significantly to low control of asthma; also, the treatment of allergic rhinitis in children
with asthma has positive effects in terms of reducing the severity of asthma symptoms.

The aim of this study was to determine the prevalence of allergic diseases among children in the Republic
of Srpska , as well as to determine whether allergic rhinitis and eczema are more common in children
with asthma.

Methods Our study was conducted as a cross-sectional study and included 3,000 children aged six to
15 years from 13 primary schools in the Republic of Srpska. The final data processing included 1,975
correctly completed questionnaires.

Results The prevalence of wheezing in the previous 12 months was 7.9%, of allergic rhinitis 12.7%, and
of eczema 5%. Asthma was diagnosed by a doctor in 3.5% of the children, allergic rhinitis in 19.2%, and
eczema was diagnosed in 14.5% of the children.

Conclusion Children with asthma had statistically significant higher prevalence of other alergic diseases
compared to general population. Also, children with mild asthma had statistically significant risk to be
undiagnosed. Undiagnosed asthma in comorbidity with other allergic diseases leads to poor asthma

control in children.
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INTRODUCTION

Allergic diseases have become a major world-
wide public health problem and significantly
burden the health care system [1]. The most sig-
nificant allergic diseases in children are asthma
and allergic rhinitis (AR). Because of similari-
ties in anatomy, physiology, and pathophysiol-
ogy between these two diseases, they are usu-
ally considered to be the cause of comorbidity
in children [2]. AR has been identified as a risk
factor for the development of asthma and the
trigger for exacerbations in children with asthma
[3]. For a long time, these two diseases have been
considered to be two different entities. Recent
studies suggest using the term terms “united re-
spiratory diseases”, unifying rhinitis and asthma
as a single respiratory disease in children [4, 5].

The incidence of comorbidity of asthma
and AR was one of the reasons to change the
guidelines for the treatment of asthma and AR
[6, 7]. The World Health Organization (WHO)
and Allergic Rhinitis and its Impact on Asthma
(ARIA) group proposed a new diagnostic and
therapeutic concept — “one airway, one disease”
[8]. Furthermore, the presence of AR in chil-

dren with asthma contributes significantly to
low control of asthma; also, the treatment of
AR in children with asthma has positive effects
in terms of reducing the severity of asthma
symptoms [9]. Therefore, WHO recommends
that adequate diagnostic tests for children with
asthma should be made in order to detect AR,
and combined therapeutic approach should
eventually be used [7].

The aim of this study was to determine the
prevalence of allergic diseases among children
in the Republic of Srpska, as well as to deter-
mine whether AR and eczema are more com-
mon in children with asthma.

METHODS

Our study was conducted as a cross-sectional
study and included 3,000 children aged six to 15
years from 13 primary schools in the Republic of
Srpska. Criteria for children’s exclusion from the
study were the age of the child under six years
and above 15 years, the diagnosis of chronic re-
spiratory disease (bronchopulmonary dyspla-
sia, bronchiectasis, primary ciliary dyskinesia or
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cystic fibrosis). The study included children whose parents
signed an informed consent for this study. The permissions
for visiting the schools were obtained from the Ministry of
Education and Culture of the Republic of Srpska and from
principals of involved primary schools before the start of
the study. The envelopes with written questionnaires were
distributed to schools in June 2014 in Banja Luka, Trebinje,
Gacko, and Bileca. In Bijeljina, Pale, and Han Pijesak, the
questionnaire was distributed in October 2014. We again
visited all the participating schools after four weeks, after
they collected envelopes with filled out questionnaires.

In the study we used a questionnaire of the International
Study of Asthma and Allergies in Childhood (ISAAC).
These questionnaires are designed for multi-center studies
concerning prevalence of asthma, AR, and eczema in chil-
dren. In our study, all the questionnaires were completed
by parents/guardians of the schoolchildren involved since
the envelopes contained both the questionnaire and an
informed consent form - parents/guardians also provided
written consent to participate in the study for their child.

We organized lectures for teachers about the topic of the
research and allergic diseases in children at the beginning
of the study process. During the lectures, teachers were
able to ask all the questions about any doubts and uncer-
tainties related to the research or their participation in the
study. Each teacher received ten envelopes with the ques-
tionnaire and the informed consent form, which they dis-
tributed to children who had been randomly enrolled into
this study. Documents for parents/guardians contained
all the necessary information about the research. At any
time during the study, parents were able to ask the main
researcher any additional questions either by phone or via
email. The main researcher named one person in every
included school as the contact person who would collect all
the returned envelopes with the completed questionnaires.

The prevalence of asthma is defined by a positive answer
to the question about occurrences of wheezing in the previ-
ous 12 months according to ISAAC methodology [10]. The
prevalence of asthma undiagnosed by a doctor is defined
as a difference between positive responses to the question
about occurrences of wheezing in the previous 12 months
and positive responses to the question, “Has your child ever
had asthma?” Children who answered positively to questions
concerning speech-limiting wheeze, sleep disturbance, and
wheezing frequency in the previous 12 months were grouped
as children with moderate to severe asthma, according to
Global Initiative for Asthma (GINA) guidelines [11].

The prevalence of AR is defined as the percentage of
positive responses to the question about the presence of
the sneezing, runny or blocked nose, accompanied by itchy,
watery eyes in the previous 12 months. The presence of
eczema in children in the previous 12 months is defined by
positive responses to the question about the presence of an
itchy rash affecting any of the following places: the folds of
the elbows, behind the knees, the front of the ankles, under
the buttocks, or around the neck, ears, or eyes.

Children with a positive response to the question, “Have
you ever had hay fever or eczema?” were grouped as chil-
dren with the diagnosis of these diseases given by a doctor.
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We calculated the frequencies and percentages for
the descriptive data. We used Pearson’s x* test for testing
the relationships between independent variables and the
prevalence of asthma symptoms. The criterion for statisti-
cal significance was p < 0.05. All statistical analyses were
performed using the statistical software package IBM SPSS
Statistics for Windows, Version 21.0 (IBM Corp., Armonk,
NY, USA).

This study was conducted according to the guidelines
laid down in the Declaration of Helsinki and all procedures
involving human subjects/patients were approved by the
Ethical Review Board, Public Health Institute, Republic
of Srpska, and the Commission for Ethics of Clinical Tri-
als Involving Humans, Faculty of Medicine, University of
Novi Sad. Written informed consent was obtained from
all subjects.

RESULTS

The final data processing included 1,975 correctly com-
pleted questionnaires.

Of all the children included in the study, 47.3% were
boys, and 52.7% were girls. The average age of the children
was 10.2 years (SD = 2.4). The prevalence of asthma in our
study was 7.9%, of AR 12.7%, and of eczema 5%. Sixty-
nine children (3.5%) had been diagnosed with asthma, 379
(19.2%) with AR, and 286 (14.5%) with eczema.

Children who had symptoms which are specific to one
of the allergic diseases had not always been diagnosed with
the diseases. Children with symptoms characteristic for AR
(81.8%) and eczema (60.6%) had an appropriate diagno-
sis established more often than the children with asthma
symptoms (29.9%). Children with mild asthma (one to
three episodes of wheezing, with wheezing not affecting a
child’s sleep) (Table 1) had a significantly lower prevalence
of asthma diagnosis.

The children included in the study usually had symp-
toms characteristic for one of the investigated allergic dis-
eases. We found that AR was a comorbidity together with
asthma in 3.6% of the children, and with eczema in 2% of
the children. Twenty-six children had asthma and eczema
(1.3%), and 17 children had persistent symptoms of all
three allergic diseases (0.9%).

Children with asthma had significantly higher incidence
of other allergic diseases compared to the general popula-
tion, especially children with severe asthma (> 12 attacks
of wheezing in the previous 12 mounts, speech-limiting
wheeze, and > 1 sleep disturbance due to wheezing) (Table
2). The prevalence of the AR was significantly higher in
children with exercised-induced asthma (51.3%) compared
to the general population (12.7%) (Table 3).

DISCUSSION
The intention of the authors was to include in our study
as many children as possible, from different towns in the

Republic of Srpska. Hence, our study covered the Repub-
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Table 1. Prevalence of asthma diagnosed by a doctor in children with asthma symptoms

Number of patients (%)
Symptoms n Diagnosed asthma p
Yes No
Total 157 47 (29.9) 110 (70.1) <0.001
Wheezing attacks within 1-3 attacks 132 34 (25.7) 98 (74.2) <0.001
previous 12 months 4-12 attacks 18 7(38.9) 11(61.1) 0.346
> 12 attacks 7 6(85.7) 1(14.3) 0.059
Speech-limiting wheeze 30 15 (50) 15 (50) 1.000
Never 88 15(17) 73 (83) <0.001
Sleep disturbance due to wheezing | < 1 night/week 55 23 (41.8) 32(58.2) 0.225
> 1 night/week 14 9 (64.3) 5(35.7) 0.285
Exercise-induced wheezing 67 35(51.2) 32(48.8) 0.714

Table 2. Prevalence of allergic rhinitis and eczema among children with asthma

Frequency of wheezing in previous 12 months distufkgggggré%)/eigs\llxsezing Speech-limiting wheeze

Symptoms Never 1-3 4-12 >12 Never er<vJeek er>vJeek Yes No
n% | n® | n®% | ne) | P neoo | P (%) pe %) Pl n@w | nee | P

Eczema
symptoms 73(4.0) |21(16.1)| 2(10.5) | 3(42.9) | 0.000 | 81(4.2) 13(23.2) 5(35.7) 0.000 | 6(19.3) | 93(4.8) | 0.000
Eczema 277
diagnosis 240(13.2) |36 (27.7) | 7(36.8) | 3(42.9) | 0.000 | 265(13.9) | 15(26.8) 6(42.9) 0.000 | 9(29.0) (142) 0.020
Allergic thinitis | 179 9.8 | 61(46.9)| 5(263) | 6(857) | 0,000 | 213(11.2) | 31(554) | 7(50.0) | 0000 14(452) | 27 | 0.000
symptoms ’ ’ ' ’ ’ ’ ’ ’ ’ ’ (12.2) ’
Allergic rhinitis 359
diagnosis 283 (15.6) | 79 (60.8) | 10 (52.6) | 7 (100) | 0.000 | 331 (17.4) | 37 (66.1) 11(78.6) | 0.000 | 20 (64.5) (18.5) 0.000

Table 3. Prevalence of allergic rhinitis and eczema among children
with exercised-induced asthma

Number of patients (%)
Symptoms Exercised-induced asthma p
Yes No
Eczema symptoms 19 (25) 80(4.2) 0.000
Eczema diagnosis 27 (35.5) 259 (13.6) 0.000
Rhinitis symptoms 39(51.3) 212(11.2) 0.000
Rhinitis diagnosis 54 (71) 325(17.1) 0.000

lic’s entire territory, and to our knowledge it is the first
study of its kind conducted in it. The prevalence of the
allergic diseases (eczema, asthma, and AR) among chil-
dren in our study was 5%, 7.9%, and 12.7%, respectively.
These results are consistent with the results of studies in
countries of the region [12, 13, 14]. In our study, children
with asthma had significantly higher prevalence of AR
and eczema, especially those with severe asthma symp-
toms, compared to the general population. Children with
exercised-induced asthma have a significantly higher in-
cidence of AR and eczema. Other epidemiological studies
showed the same results [15, 16]. Ballardini et al. [1] found
in their study that asthma was associated with AR and/or
eczema in 67% of children. Children with asthma in Italy
had a significantly higher incidence of AR (70.6%) com-
pared to children without asthma symptoms (13%) [17].
A French study showed that a large percentage of children
with asthma had symptoms of AR (58.7%) [18]. AR in
these children was more common if asthma symptoms
were more severe [18]. Studies suggest that AR in children
with asthma statistically significantly affect asthma-related
visits to hospital and the level of asthma control [19, 20].
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Consequently, timely diagnosis of rhinitis in children with
asthma is important in order to adequately treat them and
to achieve better asthma control [15]. Available studies
suggest that incidence of other allergic diseases was sig-
nificantly higher in children with asthma compared to
children with eczema or AR [1].

Prevalence of asthma diagnosis (3.49%) was signifi-
cantly lower than prevalence of symptoms (7.9%), while
prevalence of AR and eczema diagnosis (19.2% and 14.5%,
respectively) was significantly higher than prevalence of
symptoms (12.7% and 5.0%, respectively). In our study,
children with asthma symptoms (29.9%) were at higher
risk to be undiagnosed compared to children with AR
(81.8%) or eczema symptoms (60.6%). Results of other
epidemiological studies also suggest that children with
asthmatic symptoms are more often undiagnosed [21, 22,
23]. Our study showed that higher percentage of children
with diagnosed asthma had symptoms of severe asthma
compared with other studies [21, 24]. A doctor diagnosed
asthma in children with more than 12 attacks of wheez-
ing in the previous 12 months, frequent attacks of speech-
limiting wheeze, and sleep disturbance due to wheezing.
However, children with less than 12 attacks of wheezing
during the previous 12 months, without speech-limiting
wheeze or sleep disturbance, had a significantly higher
risk of being undiagnosed. A study by Brozek et al. [22]
showed a higher percentage of children undiagnosed with
asthma, classified by questionnaire, and then clinically, as
mild asthma according to GINA guidelines [22]. One third
of children with asthma were undiagnosed according to a
study by Annesi-Maesano et al. [23]. Clinical examination
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of these children showed that 4% of children have mild
asthma and 5.8% have severe asthma. According to a Polish
study, prevalence of asthma determined by a questionnaire
was 5.4%, while corrected prevalence that included clini-
cally confirmed diagnosis of asthma in children who had
been undiagnosed by the questionnaire was 10.8% [22].
These results suggest that asthma is still not adequately
diagnosed and controlled in children.

By including a large number of children from the entire
territory of the Republic of Srpska and different centers we
tried to reduce selection bias in a cross-section study. Ran-
dom errors due to inaccurate definitions of allergic diseases
in epidemiological studies cannot be completely avoided.
Using international methodologies and the ISAAC ques-
tionnaire for the definition of allergic diseases in children,
we tried to reduce this error to a minimum. Classification
bias in the study could not be avoided as the questionnaires
were filled by the parents of children included in the study,
and their belief and understanding of the symptoms af-
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MpeBaneHyuja 1 KOMOPOMAUTET aCTMe, ANIEPIUjCKOT PUHMTUCA U EKLLEMA KOZ
WKoAncke geue y Peny6anum Cpnckoj — ctyamnja npeceka

Canena [lomy3', AnpujaHa lomys?, CnobogaHka Metposuh®*

'Bricoka meguumHcKa wkona, Mpujegop, Penybnuka Cpncka, BocHa n XepLerosuHa;

’[lom 3apaBba, PubHUK, Penybnuka Cpncka, BocHa n XepLerosuHa;

*YHneep3uTet y Hosom Cagy, MeguuuHckm dpakyntet, Hosu Cag, Cpbuja;

“YHCTUTYT 3a fewly 1 oMnaguHy BojsoauHe, Hosu Cag, Cpbuja

CAXETAK

YBoa/Lnm Yuectanoct KomopbuanTeTa acTMe 1 aneprimjckor
puHUTUCa 6Una je MOBOJ 3a N3MEHY CMEPHULA Y Tepanuju
acTMe U aneprujckor pvHutuca. CBeTcka 3apaBCcTBEHa Opra-
Hu3aumja n [pyna 3a aneprujckyu PUHUTIAC U HEroB YTULaj Ha
aCcTMy Npeasiaxy HOBY ANjarHOCTUYKM 1 TePanujCKy KOHLeNT
-, jedaH amcajHn nyT, jegHa 6onect”. Haume, npucyctso anep-
TMjCKOT PUHUTMCA KOA feLie ca aCTMOM 3HauajHO AOMPUHOCK
JIOLIOj KOHTPONM acTMe, fOK Tepanuja aneprjckor puHnuTmca
KOA feLie ca acTMOM MMa No3uTrBaH edeKaT Ha Nobosbluake
cTerneHa TEXXMHE CMMNTOMa.

Linrs oBe cTyauje 610 je ofmpeauT npeBaneHuujy aneprimjckmx
obosbera kog aele y Peny6nvum Cprickoj, Kao v fa v cy anep-
TMjCKN PUHUTIC U eKLieM Yelwhn Ko AeLle ca acTMOM.
MeTope VicTpaxmBatbe je cipoBefieHo y 061MKy cTyamje npe-
ceka nytem ISAAC ynutHuKa 1 obyxsataso je 3.000 geLle y3pa-
cTa of 6 go 15 rogmHa 13 13 OCHOBHUX LUKOMA Ha TePUTOPUjA
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Peny6nunke Cpricke. Y KoHauHy 06pagy nopaTaka yKiby4eHo je
1.975 ynnuTHMKa Koju Cy NPaBUIHO NOMNYHEHN.

Pesyntatn [peBaneHumja BU3nHra y nocnefmbux 12 meceum
6uina je 7,9%, aneprujckor puHuTtrca 12,7% v ekuema 5%. vja-
rHO3y acTMe NoCTaB/beHy Off CTpaHe Jiekapa umano je 3,5%
fele, AnjarHosy aneprujckor puHutnca 19,2% v gujarHosy
eKkuema 14,5% peue.

3aksbyyak [lelia ca aCTMOM UMasia Cy CTaTUCTUYKK 3HaYajHO
Behy yyecTanoct Apyrux aneprmjckux oboswerba y ogHoCy Ha
onwTy nonynauujy. Takohe, AeLia ca ymepeHo 6narom actMom
MMana cy CTaT!CTUYKM 3HauajHo Behu pu3nk Aa byay 6e3 nocta-
B/bEHe njarHo3e acTMe of CTpaHe fiekapa. HegmjarHocTmkosa-
Ha acTMa y KoMopOUAUTETY Ca fPYrM aneprijckum o6osberbi-
Ma [JOBOAM [0 JIOLUE KOHTPOJIE acTMe KO AeLle.

KJ'by'-lHe peun: actma; KOMOp6VIp,I/ITeT; CTy,D,VIje npeceka; ekUem;
npeBaneHumja; nere
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