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Annotation. Taking into account the spread of asthma symptoms in dynamics in different regions using proven techniques allows
you to get the most complete picture of this process and identify regional features.

Materials and methods. Monitoring of the spread of asthma symptoms was carried out within the confines of the ISAAC program
from 2002 to 2019-2020. The results obtained were compared with the results of 1999. Udmurt teenagers aged 13—14, studying
in schools of the republic, participated in the survey, a total of 12 856 people.

Results. By 2019-2020, the prevalence of asthma symptoms increased compared to 1999 and was 10.2%. The problem of un-
derdiagnosis of the disease persists. There is a decrease in severe forms of asthma and the frequency of recurrence of night and
daytime symptoms. The number of children who responded to physical activity with difficulty breathing, as well as respondents
with frequent attacks of non-infectious cough, increased significantly. In general, a negative trend is observed in the statistics of
bronchial asthma symptoms.

Conclusions. Long-term observation allowed us to obtain data that are an important contribution to understanding not only the
trends of BA in the Udmurt Republic, but also in their further study.
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Annotauus. V3yueHue paciipocTpaHeHHOCTH OPOHXUAIBHOI aCTMbI ¢ UCIIOJIb30BAHUEM CTAHAAPTU30BAHHBIX METOAMK B IMHAMUKE

1103BoJIsIET ChOPMUPOBATH HanboJIee IOJHOE TIPeICTABJIEHUE O TPeH/IaX 3a00/IeBaHNs B CBOEM PEMOHE U KOHTPOJIUPOBATH €TI0 aJIbe
Helilee pacpocTpaHeHue.

Marepuaibl ¥ MeTOAbL. [IpoBeieHbl KOTOPTHBIE MCCJIE0BAHKST YACTOTHI IIPOSIBJIEHUST CUMITOMOB GPOHXUAIBHON acTMbl Cpein

TTO/IPOCTKOB T10 TIPOTOKOJIAM TIPOTpaMMbl «MeskIyHapoiHoe n3ydenne acTMbl 1 asieprun y geteit» ¢ 2002 mo 2019-2020 roxsr

U CpaBHEHME TOJNYIEHHBIX pe3yasTatoB ¢ urtoramu 1999 roma. Beero B mccienoBannu npunsiio ydactie 12 856 yaMyprckux

MKOJIBHUKOB 13—14 JeT.

PezyapraTser. K 2019-2020 rogam pactipocTpaHeHHOCTh CHMIITOMOB aCTMBI yBeJIMUUIIACh IO cpaBHeHMIo ¢ 1999 romom 1 coctaBmra

10,2%. Coxpansiiach pobsieMa ruIoMariocTiky 3abosnesanust. Ha (hoHe yMeHbIeHusT TSKebIX (POPM aCTMbl U 4aCTOTHI Perne
JIMBUPOBaHMsI HOUHBIX ¥ JIHEBHBIX CUMIITOMOB ObLIO BBISIBJIEHO JIOCTOBEPHOE YBEJIMUYEHKE YUC/IA IeTell, PearupyonuX OAbIIITKON

Ha (PUBMYECKYIO HAIPY3KY, M PECIIOHAEHTOB C YACTBIMU DIIU30laMU HEMH(EKIIMOHHOTO Kallljist. 3aperucTpupoBaH OO Herat
TUBHBIN CTATHCTUYECKUI TPEH I CUMIITOMOB U IMarHo3a «OpoHXUabHash aCTMa», UMEIONIUN He3HAUNTEIbHbI IIPOTrPeIeHTHbIIT

pocr.

BbiBoapbl. BbisiBjieHHbIE HeraTUBHbIE W TIO3UTUBHBIE DIMIEMHOJOTMUECKUE TEHAEHIIMNU CBUETEIbCTBYIOT 00 aKTyaJbHOCTU

[peJICTaBJIeHHOI 1pobsieMbl B YAMYPTCKOii Pecniy6iinke, 0 HeOOX0AMMOCTH Ja/lbHEHIIIEr0 MOHUTOPUPOBAHUST CTATUCTUKK OPOHE

XUATBHON aCTMBI Y TIOJ[POCTKOB M COBEPIIEHCTBOBAHUIO ITPOTPAMM ee TTIPOMUIAKTHKN.

Kirouesble ciioBa: CUMIITOMbI aCTMbI, ODOHXMAJIbHASI ACTMa, OAPOCTKU, PACIPOCTPAHEHHOCTD

Kondmkr nunrepecos:
ABTOPBI 3as1BJISTIOT 06 OTCYTCTBUU KOH(DIIMKTA HHTEPECOB.

s uutuposanusi: Marseesa JLI1., Epmakosa M K., Kanyctuna H.P. dnugemuonornueckue TeHAEHIMU CUMITOMOB OPOHXUAIBHON
aCTMBI y JIeTell [IOPOCTKOBOTO Bo3pacTta B YAMYPTCKoi PecriyGurike. Pe3ysibratbl MHOTOJIETHETO HAOMIOAEHUST. ALIeP2oi0zust U UMMYP
norozus 6 neouampuu. 2024; 23 (1): 32—-39. https://doi.org/10.53529,/2500-1175-2025-1-32-39

INTRODUCTION

Regular monitoring of the prevalence of bronchial
asthma (BA) in different regions allows to create the
most accurate picture of this process in the pediatric
population. This approach helps to identify children
at risk of the disease, to take timely preventive meas-
ures and to control its further spread [ 1, 2]. For more
than 30 years, validated methods have been used
to determine global trends in the prevalence of BA,
which make it possible to obtain comparable data [3,
4]. A particularly accurate picture of BA prevalence
trends is becoming clearer through a unique study of
more than two million participants from around the
world, the ISAAC (International Study of Asthma
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and Allergy in Children) program [5]. The results of
this large-scale study are a valuable tool for assessing
the dynamics of BA prevalence at the global level. Lo-
cal observations conducted in different regional med-
ical centers of the country revealed a positive dynam-
ic pattern of asthma symptom prevalence in children
of different age groups [6,7, 8,9, 10, 11,12, 13, 14, 15].

The first steps to study the prevalence of allergopa-
thology using ISAAC protocols in the Udmurt Repub-
lic were taken in 1999. At that time, the prevalence of
asthma symptoms was 7,5% in first-graders and 9.3%
in eighth-graders. Although the figures obtained cor-
related with the results of other Russian researchers,
they nevertheless became an alarming signal for the
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Table 1. Quantitative characteristics of the compared groups of eighth graders (authors’ table)
Tabnnua 1. KonuyectBeHHas xapakTepuUcTMKa CpaBHMUBaeMbIX FPYMn BOCbMUKIIACCHUKOB (Tab1. aBTOPOB)

Indicator 2002 2009 2014 2019-2020
Number of schools 38 85 36 51
Number of eight-graders 3943 2788 2845 3280

republican public health service. Asthma schools were
organized in the capital and cities of the republic, and
in remote rural areas they were held online. A screen-
ing table developed for pediatricians made it possible
to identify children at risk of BA and to organize dy-
namic monitoring of them, taking into account the
individual characteristics of each patient [16]. The ef-
fectiveness of the conducted measures was assessed by
the results of repeated monitoring of the prevalence of
asthma symptoms. Thus, according to the data of the
2019-2020 survey, the prevalence of BA symptoms in
first-graders was 7.7%, which indicated the stabiliza-
tion of the situation among junior schoolchildren [17].

STUDY OBJECTIVE

To identify key epidemiologic trends of BA by ana-
lyzing the prevalence of the disease in dynamics over
20 years among Udmurt adolescents.

MATERIALS AND METHODS

A large-scale study of the prevalence of BA symp-
toms was conducted within the framework of the
ISAAC program [18]. Four cohort studies were con-
ducted: in 2002, stage 11T according to the method-
ological recommendations of the standardized pro-
gram, the next three in 10, 15 and 20 years from the
beginning of the first observation in 1999 (Table 1).
A total of 12,856 Udmurt adolescents aged 13-14
from urban and rural schools of the republic took
part in the study. The survey of schoolchildren was
conducted in the fall and winter as part of the “class
hour” lesson with the informed consent of parents
and children themselves. The study was conducted
with the approval of the local ethical committee of
the Medical Academy according to the legislation,
which guaranteed compliance with all ethical norms
and principles of medical research.

The result of long-term observation was the crea-
tion of a database. The database was analyzed using
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Microsoft Excel and SPSS programs via parametric
criteria. The significance of differences and reliabili-
ty of the results were assessed using Student's t-test.
Differences in all types of analysis were considered
reliable at p < 0.05.

RESULTS AND DISCUSSION

The study found that in 2002, there was a 6.5%
increase in the number of students with the symp-
tom of “wheezing ever” by 6.5%, 1.3 times higher
than in the first phase of the study. An important
observation was that the prevalence of the symp-
tom remained stable for 5 years, with a subsequent
decrease in this rate. More detailed information
on the dynamics of changes in the prevalence of
asthma symptoms is presented in Table 2. The sec-
ond question of the questionnaire, concerning the
presence of “wheezing and rale in the chest during
the last 12 months”, turned out to be the key to
determine the prevalence of BA symptoms among
the adolescent population of the republic. Compar-
ison of the results of this question for 2019-2020
with the 1999 premiere survey showed an increas-
ing trend from 9.3+0.5% to 10.2+0.5% (p > 0.05).
The observed changes were not random, they re-
flected a real trend of increasing prevalence of BA
symptoms. It should be emphasized that the results
obtained were nationwide and not limited to a par-
ticular region [19].

Overall, over the past two decades, by 2020, there
has been a positive downward trend in the number
of severe cases. Analysis of the database, including
the results of the questionnaire, revealed a marked
decline in the number of participants experiencing
“severe breathing difficulties”, a 1.6-fold decrease
compared to 1999. This decrease is statistically signif-
icant (p<0.01). Throughout the study, the majority
of children surveyed favored mild manifestations of
the disease, with the frequency of symptoms less than
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Table 2. Dynamics of symptoms and diagnosis of asthma in adolescents over 20 years (authors’ table)

Tabnuua 2. AnHamMmka cMMNTOMOB 1 aMarHo3da BA y nogpocTtkoB 3a 20 net (Tabn. aBTopoB)

Monitoring period / symptom prevalence (%)
Symptoms

1999 2002 2009 2014. 2019-2020
Wheezing and rale in his chest has ever 26 1 235

3 &= ’ + ’

19,9+0,7 26,4+0,7 +0 gen 22,9+0,8 +0. 7
Wheezing and rale in his chest during the last 9,3 10,7 10,3 9,5 10,2
12 months (actual) +0,5 +0,5 +0,6 +0,5 +0,5
Nocturnal wheezing episodes less frequently 2,1 3,6 &3 2,1 2,5
than once a week during the last 12 months +0,3 +0,3 +0,3" +0,3 +0,3
Nocturnal wheezing episodes more than once 1,7 1,4 1,7 1,5 1,1
a week during the last 12 months +0,2 +0,2 +0,2 +0,2 +0,8
Severe shortness of breath or episodes of &3 3,8 2,3 2,9 2,1
heavy breathing during the last 12 months +0,3 +0,3 +0,3= +0,3 +0,3”
Diagnosed BA 2,4 2,1 3,0 3,2 8,0

+0,3 +0,2 +0,3 +0,3 +0,3"
Shortness of breath after physical activity 7,5 10,7 9,1 9,7 10,1
during the last 12 months +0,5 +0,5 +0,5% +0,6 +0,5™
Dry cough not associated with a respiratory 10,3 13,1
infection during the last 12 months 20 OG22 *0,65% 12,8208 *0,6™

Note: #<0,05, #**<0,01, ®<0,001 — significance of differences compared to 1999;"<0,05, “<0,01, *"<0,001 — significance of differences compared to 1999.

four times a year (Fig. 1). However, the 2014 survey
showed a sharp increase in moderately severe asthma
compared to 2009, 3.1 times, which persisted for the
second decade (p < 0.001). Meanwhile, the number
of learners with severe asthma symptoms decreased
consistently throughout the follow-up, with a 1.3-
fold decrease by 2019-2020.

Another favorable downward trend was observed
when comparing the frequency of nocturnal symp-
toms of “coughing or difficulty breathing” in inter-
viewed children in the second research decade.

With the introduction of baseline therapy and the
use of a stepwise approach depending on the severity
of the disease, Udmurt adolescents achieved progress

%
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Fig. 1. The structure of BA by severity in eighth graders,
(%) (authors’ ill.)
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in the course of AD in the form of a decrease in the
frequency of exacerbation and the severity of daytime
and nighttime symptoms. In addition, in our opinion,
these favorable trends were a consequence of the or-
ganization of preventive measures implemented at the
republican level: specially designed thematic lessons
in educational institutions, adapted to the under-
standing of adolescents, school-wide parent-teacher
meetings, contributing to raising awareness of the
problem of bronchial asthma; organization of online
consultations and asthma-schools, providing special-
ized information to patients with newly diagnosed
asthmatic symptoms and build adherence to treat-
ment. This was confirmed by the data obtained in the
course of monitoring.

The ISAAC program's dynamic follow-up re-
vealed some negative trends. As the number of
respondents with severe asthma manifestations
decreased, such a symptom as difficulty breath-
ing during physical activity became a more urgent
problem. Thus, in the period 2019-2020, adoles-
cents complained about this symptom 1.6 times
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Fig. 2. Prevalence of current asthma symptoms in eighth graders, trend line, (%) (authors’ ill.)
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more often than in 1999 (p < 0.001). Another
alarming signal was the increase in the rate of “dry
cough unrelated to cold”, compared to 1999, it in-
creased 1.8 times by 2019-2020 (p < 0.001) Such
cough can be one of the signs of developing asthma,
and it is important to differentiate it in time. In our
opinion, the increase in these symptoms is due to
schoolchildren smoking.

Nowadays, adolescents more often use more mod-
ern means of nicotine delivery. Studies conducted in
the Udmurt Republic show a 1.3-fold increase in the
number of adolescent smokers over the last 10 years.
Such indicators can be explained by the wide choice
and availability of modern nicotine delivery devic-
es and smoking mixtures, which, in turn, lead to the
formation of hyperreactivity of the respiratory tract
mucosa and become triggers for the development of
symptoms such as asthma [20].

According to the 2019-2020 survey, 3.5% of
schoolchildren surveyed confirmed their diagnosis
of BA, 1.5 times higher than in 1999. This positive
trend in improving the quality of asthma diagnosis
is the result of targeted work on training of primary
care physicians. More than 90% of pediatricians in
the republic have attended seminars, aimed at im-
proving theoretical knowledge in the field of modern
therapeutic and diagnostic approaches to BA. But, as
the observation showed, the difference between the
actual symptoms of the disease and the established
diagnosis remained fundamental. These data confirm
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the official statistics of morbidity, based on cases of
applications mainly with moderate and severe mani-
festations of BA [21].

Long-term scientific experience allowed us to
identify a trend in the prevalence of BA symptoms
among adolescents of the republic until 2029, which
had a progredient orientation.

CONCLUSION

Dynamic follow-up conducted in the Udmurt Re-
public using standardized ISAAC methodology over a
20-year period revealed negative and positive trends
in the prevalence of BA. Data were obtained on the
increasing prevalence of actual asthma symptoms, the
persistent difference between diagnosed and detected
cases of the disease, despite the improvement of BA
diagnostics in the child and adolescent population.
Symptoms corresponding to mild disease predom-
inated in each follow-up period, but in the second
decade of the study there was a trend towards an in-
creased prevalence of symptoms with more frequent
recurrences. There was a decrease in the detection of
severe manifestations of the disease and in the fre-
quency of recurrence of nocturnal and diurnal symp-
toms. There was a significant increase in the number
of adolescents responding with breathing difficulties
to physical activity and respondents with frequent
episodes of non-infectious cough. The results were
based on questionnaire data. It is possible that some
participants may have underestimated and others
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may have overestimated the frequency and severity of
their symptoms, which could have affected the results.
However, examination of long-term data from 1999
to 2019-2020 allowed us to recognize a general nega-
tive trend in adolescents in the republic. The compre-
hensive preventive measures carried out at the level
of republican health care did not allow the prevalence

trend to have a significant progressive growth. Thus,
long-term follow-up allowed us to obtain data that
are an important contribution to the understanding
of BA trends in the Udmurt Republic. The identified
epidemiological trends indicate the relevance of fur-
ther monitoring of BA statistics in adolescents and
improvement of medical prevention programs.
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