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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Rehabilitation of frequently ill children should
be aimed at creating optimal conditions for the functioning of
the immune system and provide for a range of medical and
psychological measures, including a rational daily routine and
nutrition, heat treatment, hardening, metered physical activity
and physical therapy.

Objective: Improvement of the rehabilitation complex
using therapeutic gymnastics to increase the effectiveness of
sanatorium treatment for children of primary and secondary
school age with chronic respiratory pathology.

Materials and Methods: Analysis of primary medical
documentation: histories of children's development, a card of
preventive medical examination of a minor, a card of dispensary
supervision, sanatorium-resort cards for children. Depending on
the form of respiratory tract pathology, all children were divided
into 2 groups. The first group included children with a verified
diagnosis of "bronchial asthma, atopic form, mild intermittent
course, controlled" and "bronchial asthma, atopic form, mild
persistent course, controlled". The second group included
children with chronic diseases of the upper respiratory tract:
chronic pharyngitis, chronic tonsillitis and chronic adenoiditis.

Results: The dynamics of absolute values of vital capacity
did not have statistically significant differences in any of the
groups (p>0.05), at the same time, children in group 1 showed
a statistically significant increase in the vital index (LMI),
reflecting the relative values of LF in comparison with body
weight. In addition, in the follow-up groups, there was a
statistically significant increase in the absolute values of the
respiratory retention time on inspiration (according to the results
of the Barbell test) and exhalation (according to the results of
the Genchi test), as well as chest excursions.

Conclusion: About the pronounced beneficial effect of the
developed rehabilitation complex using therapeutic gymnastics
in water on the development of the functional capabilities of
the respiratory system of patients with bronchial asthma and
chronic diseases of the upper respiratory tract.

Key words. Frequently ill children, rehabilitation, functional
state of the respiratory system, chronic diseases of the respiratory
tract.

Introduction.

Frequently ill children are an important social problem. The
incidence of children leads to social maladaptation of the child,
limiting communication with peers, forming pedagogical
problems (decreased academic performance, lagging behind the

An increase in the frequency of acute illnesses after
vaccinations is characteristic, which leads to a negative attitude
of parents towards further immunization. A risk factor for the
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development of respiratory infections, which make up a large
part of the pathology of the post-vaccination period, especially
with the introduction of live vaccines, is the vaccination of
children with frequent illnesses [1-4].

Rehabilitation of frequently ill children should be aimed at
creating optimal conditions for the functioning of the immune
system and provide for a range of medical and psychological
measures, including a rational daily routine and nutrition, heat
treatment, hardening, metered physical activity and physical
therapy. It is necessary to pay attention to an individual approach
to preventive vaccinations upon admission to preschool, school,
and correction of concomitant health conditions.

Preventive measures to combat morbidity include "classical"
prevention — taking immunotropic drugs to children from risk
groups during the seasonal rise in morbidity (October-March) in
order to reduce the likelihood of disease. Targeted prevention is
the use of immunomodulators in the acute phase of the disease
in order to reduce the number of days of illness, prevent the
severity of the disease and the development of complications
[5-7].

Despite the measures taken by medicine to strengthen and
preserve the health of frequently ill children, the problems
associated with the development and socialization of their
personality remain quite acute. The state of children's health
cannot be considered without taking into account the processes
of adaptation, which is the adaptation of the body, personality,
and their systems to the nature of individual influences or to
changed living conditions in general. The issue of adapting
frequently ill children to the conditions of a preschool
educational institution is quite acute, since the admission of a
child to kindergarten and adaptation to it are risk factors for the
occurrence of diseases. This necessitates the need for competent
psychological, pedagogical and medical support for the
adaptation of frequently ill children. In this regard, an attempt
was made [8-10] to identify the specifics of the adaptation of
frequently ill children to a preschool educational institution in
connection with the peculiarities of their psychosomatic status
and parental attitude towards them.

It should be noted that the maximum preservation of children's
health is the main goal, the achievement of which should be
based on theoretical evidence that meets modern requirements
of "evidence-based medicine". According to 1.G. Shavaliev
(2004), they include the rejection, if possible, of routine
research, a preference for a selective approach; a purposeful
search for diseases whose prevention is socially, medically and
economically necessary [11]. According to Kazakh researchers
M.A. Buleshov et al. (2008), M.A. Buleshova (2010), in the
Republic of Kazakhstan (RK), including the South Kazakhstan
region, respiratory diseases in children occupy the first place in
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the structure of morbidity in childhood, with the leading role of
acute respiratory diseases [11-13].

The modern development of medicine, the tasks of preserving
and strengthening the health of the population, including
children and adolescents, have placed rehabilitation problems in
one of the leading places in the healthcare system. The problem
of morbidity in young children remains very relevant to this day.
Rehabilitation of frequently ill children is a rather difficult task
[14-16].

Materials and Methods.

The analysis of primary medical documentation: child
development histories, a minor's preventive medical examination
card, a dispensary follow-up card, and sanatorium-resort cards
for children was conducted in order to clarify information about
the features of the genealogical, biological, and social history
of children, as well as the features of children's development in
different age periods. The presence of concomitant pathology,
the frequency of acute diseases and exacerbations of chronic
pathology were taken into account. To assess the dynamics
of the body's resistance, the frequency of acute diseases and
exacerbations of chronic pathology was determined during the
year before and during the year after sanatorium treatment.

Depending on the form of respiratory tract pathology, all
children were divided into 2 groups. The first group (83
people — 44.8%) included children with a verified diagnosis
of "bronchial asthma, atopic form, mild intermittent course,
controlled" and "bronchial asthma, atopic form, mild persistent
course, controlled" in remission at the time of inclusion in the
study (Group I- Bronchial asthma (BA)). The second group (102
people — 55.2%) included children with chronic diseases of the
upper respiratory tract: chronic pharyngitis, chronic tonsillitis
and chronic adenoiditis (group II Chronic Diseases of the Upper
Respiratory Tract (CDURT)).

To solve the tasks set in the work — a comparative assessment
of the dynamics of children's health status under the influence
of the standard sanatorium treatment method and the developed
technique using therapeutic gymnastics in water — both groups
were randomly divided into 2 parts: the main one (in the BA
— BA(basic) group, in the CDURT — CDURT(basic) group)
and the control group (in the BA — BA(control) group, in the
CDURT - CDURT(control) group).

The distribution of patients into the main and control groups
was carried out using a simple randomization method based on
a single random distribution sequence using a computer-based
random number generator (random.org online service). Each

patient was assigned a random number, and allocation to the
basic or control group was determined by odd or even numbers,
respectively. The groups obtained (BA(basic), CDURT(basic),
BA(control), CDURT(control)) were comparable by gender and
age. The general characteristics of the groups are presented in
table 1.

All children received sanatorium treatment, including climate
therapy, diet therapy, physiotherapy, and physical therapy. The
children of the main groups additionally studied according to the
developed rehabilitation complex, which includes therapeutic
gymnastics in the water as a central element. The aquatic
therapeutic gymnastics program consisted of sessions held in
a heated swimming pool (water temperature 34°C), conducted
5 times per week for the duration of the sanatorium stay (21
days). Each session lasted 30—40 minutes and included three
phases: a warm-up phase (5-7 min) involving slow walking
and gentle stretching in shallow water; a main phase (20-25
min) comprising breathing exercises (diaphragmatic breathing,
pursed-lip breathing, and controlled exhalation against water
resistance), upper limb and trunk mobility exercises, and
supervised swimming elements; and a cool-down phase (5 min)
with relaxation exercises. All sessions were conducted under the
supervision of a certified physical therapist and a medical nurse.

Statistical analysis.

The results obtained during the research of the scientific
work "Microsoft Excel 2024" spreadsheets, Statistica for
Windows" V.10.0, StatSoft Inc. (USA) statistical processing
was carried out using the application software system and
statistical programs IBM SPSS Statistics 30.2 (official licensed
version). Statistical analysis of the materials was carried out
using statistical analysis methods in advanced parametric and
nonparametric biomedical research, as well as evidence-based
medicine criteria in accordance with modern requirements for
analyzing medical data. In the course of statistical research
methods: intensive indicator, extensive indicator, average
statistical error; t-reliability; p-efficiency of the ideal forecast
(p=95.0%, 99.9%), (p=95.0%; p=99.9%, p<0.01; p<0.001), to
verify the assumption of (nonparametric criteria and the Pearson
correlation coefficient with the Yates correction for continuity
were used.

When describing quantitative data, median values and upper
and lower quartiles (25%-75%) were used as a measure of the
central trend and a measure of dispersion, respectively. The
following abbreviations are used throughout the analysis: BAb

Table 1. General characteristics of the patients included in the study, in absolute numbers.

Patient groups

children with bronchial asthma (BA group)

children with chronic diseases of the upper respiratory tract

s (CDURT)
Criteria BA basi
aste grou.p BA control group — CDURT basic group — CDURT control group —
— comprehensive standard methodolo comprehensive methodology comprehensive methodolo
methodology gy P gy P gy
Number of patients in the 3 40 59 50
group, person
Boys/ girls ratio, person 20/23 17/23 24/28 21/29
Average age, 9.7 10.8 9.1 103

years
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Table 2. Frequency of registration of deviations from the norm of anthropometric indicators in children of the observation group, in absolute
figures and as a percentage.

The number of children with these disorders

Physical development disorders BA group URT group

human % human %
Low growth 6 22 3 2.3
High growth 4 1.1 1 0.8
Body weight deficiency 17 8.7 15 11.6
Excess body weight 32 17.4 20 15.5
BMI is below the age limit 11 5.4 13 10.1
BMI is above the age limit 20 15.2 16 12.4

Table 3. Dynamics of absolute values of indicators characterizing the functional state of the respiratory system in children with bronchial asthma
at the beginning and at the end of sanatorium treatment.

Values of indicators in children

Naming of the indicator BA basic group BA control group

before After p Before After P
. . 2100 2300 2000 2200
Vital lung capacity, ml (20002200 (2100-2500) 9 (1900-2200) 20002300 003
o 52.1 59.2 51.9 53.3
Life index, ml/kg (493-559)  (553-61.9) 0l (48.0-53.7) 482-540) 003
. o 27.5 355 30.0 32.0
Time to hold your breath while inhaling, seconds (22.0-34.0) (27.0-44.0) 0.015 (24.0-40.0) (25.0-42.0) >0.05
. . 17.0 25.0 19.0 21.0
Time to hold your breath on exhalation, seconds (14.0-20.0) (19.0-31.0) 0.018 (15.0-23.0) (15.0-25.0) >0.05
Excgrsmn of the chest along the nipple line, 5.0 7.5 0.002 5.0 6.0 ~0.05
centimeter (4.5-6.5) (6.5-8.5) (4.0-6.0) (4.0-7.0)
Excursion of the chest along the line of the xiphoid 5.0 7.0 0.008 5.0 5.0 ~0.05
process, centimeter (4.0-6.0) (5.5-8.0) ’ (4.0-6.0) (4.5-6.0) '

Note — the values of the indicators are presented in the Me format (25%-75%)

Table 4. Dynamics of absolute values of indicators characterizing the functional state of the respiratory system in children with chronic diseases
of the upper respiratory tract at the beginning and at the end of sanatorium treatment.

Values of indicators in children

Indicator name URT basic group URT basic group
before After P Before After P
. . 2200 2300 2200 2200
Vital lung capacity, ml (2000-2400)  (2000-2500) % (20002300)  (2100-2300) ~0°
cn 55.2 56.0 53.8 54.4
Life index, mi/kg (513569  (512572) 0% (500-557)  (502:559) 00
. g 29.0 38.5 28.0 32.0
Time to hold your breath while inhaling, seconds (23.0-35.0) (29.0-46.0) 0.001 (22.0-39.0) (25.0-41.0) >0.05
. . 19.0 29.0 18.0 22.0
Time to hold your breath on exhalation, seconds (17.0-26.0) (23.0-37.0) 0.001 (15.0-25.0) (16.0-27.0) >0.05
. . . . 4.0 6.0 5.0 6.5
Excursion of the chest along the nipple line, centimeter (4.0-6.0) (5.5-8.0) 0.023 (4.0-6.0) (4.0-7.0) >0.05
Excursion of the chest along the line of the xiphoid 5.5 8.0 0.003 5.5 6.0 ~0.05
process, centimeter (4.0-6.0) (6.0-9.0) ’ (5.0-6.5) (5.5-7.0) ’

Note — the values of the indicators are presented in the Me format (25%-75%)

— Bronchial Asthma basic (comprehensive methodology) group;
BAc—Bronchial Asthma control (standard methodology) group;
URTDb — Upper Respiratory Tract diseases basic (comprehensive
methodology) group; URTc — Upper Respiratory Tract diseases
control (standard methodology) group. The Mann-Whitney
criterion was used to compare independent groups (Bronchial
asthma (BA) and Chronic Diseases of the Upper Respiratory
Tract (CDURT), as well as BAb and BAc, CDURTb and
CDURTc¢) according to quantitative and ordinal criteria. To
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compare dependent (related) groups by quantitative and ordinal
characteristics (when assessing the dynamics of indicators in the
BAb, BAc, URTb, and URTc groups), the Wilcoxon criterion
was used for paired comparisons.

Results and Discussion.

During an objective examination upon admission to sanatorium
treatment, a significant part of the children of both groups,
in addition to the diagnosed chronic pathology, also revealed



deviations in indicators characterizing the morphological and
functional state of the body. Thus, during the anthropometric
examination, 28.3% of children in the BA group and 27.1% of
children in the BMI group showed deviations in body weight
and body mass index (BMI) from the standard values, deviations
from the growth rate occurred in a small percentage of cases
(Table 1).

When assessing the functional state of the respiratory system,
19.6% of patients in the BA group and 16.3% of patients in
the URT group had low VEL values, 8.7% of patients in the
BA group and 4.6% of patients in the URT group had low
VEL values. During the Rosenthal test, 29.3% of children in
the BA group and 19.4% of children in the URT group showed
unsatisfactory results. In 21.7% of children in the BA group and
17.1% of children in the URT group, there was a decrease in
chest excursion along one or two lines. In total, deviations in
functional indicators were recorded in 34.8% of children in the
BA group and 28.7% of children in the URT group, while the
frequency of deviations in the groups did not have statistically
significant differences (p>0.05).

At the same time, when performing hardware spirometry using
the MasterScreenBody complex, none of the patients showed
any significant deviations from the normalparameters of FVC,
OFV1, MOS25, MOS50, MOS75, Tiffn index, SOS25-75,
indicating a violation of the function of external respiration
by obstructive, restrictive or mixed type. Thus, the revealed
deviations were regarded by us as the result of a potentially
reversible decrease in the functional reserves of the respiratory
system. During the assessment of the functional state of the
respiratory system, the following changes were noted in
dynamics. In all groups, there was a decrease in the number of
children with reduced and low VEL values, but only in the BAo
group these changes were statistically significant (Figure 1).

This statistically significant improvement in the BAb group
indicates a clinically meaningful enhancement in respiratory
endurance, which may translate to reduced breathlessness and

5%
W 7 s
5%
2% 17.6%
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0%

%
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improved exercise tolerance in daily activities. Similar changes
were noted when evaluating the dynamics of the Rosenthal test
results, but statistically significant dynamics were also observed
in the URTb group (Figure 2).

The dynamics of absolute values of vital capacity (VL) did
not have statistically significant differences in any of the groups
(p>0.05), at the same time, children of the BAb group showed a
statistically significant increase in the vital index (LI), reflecting
the relative values of VL in comparison with body weight
(Table 9). In addition, in the BAb and URTb groups, there
was a statistically significant increase in the absolute values
of the respiratory retention time on inspiration (according to
the results of the Barbell test) and exhalation (according to the
results of the Genchi test), as well as chest excursions (Tables
3 and 4). The median breath-holding time on inhalation in the
BAo group increased by approximately 8 seconds (from 27.5
to 35.5 s; p=0.015), which is clinically meaningful as it reflects
improved respiratory muscle endurance and may translate to
reduced dyspnea during moderate physical activity. Similarly,
the increase in chest excursion (from 5.0 to 7.5 cm along the
nipple line; p=0.002) indicates enhanced thoracic compliance
and diaphragmatic function, which are key parameters for
respiratory efficiency in children with bronchial asthma.

When performing hardware spirometry after a course of
sanatorium treatment, as well as at the beginning of the study,
none of the children had significant respiratory dysfunction.

Discussion.

The findings of this study are consistent with previous research
demonstrating the beneficial effects of aquatic exercise therapy
in children with respiratory conditions. Studies by Corvillo
et al. (2017) and McNamara et al. (2013) have reported that
hydrotherapy programs improve respiratory muscle strength
and exercise capacity in children with asthma, which aligns
with the statistically significant improvements in breath-holding
time and chest excursion observed in the BAb and URTDb groups

215%
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Figure 1. The frequency of registration of low and low blood pressure values in children of the main and control groups at the beginning and at

the end of sanatorium treatment.

Note: In the BAb group, the differences are statistically significant at p=0.035; in the BAc, URTb, and URTc groups, the differences are not

statistically significant (p>0.05).
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Figure 2. Frequency of registration of unsatisfactory results of the Rosenthal test in children of the main and control groups at the beginning and

at the end of sanatorium treatment.

Note: In the BAb group, the differences are statistically significant at p=0.035; in the BAc, URTb, and URTc groups, the differences are not

statistically significant (p>0.05).

in the present study. The particular effectiveness of therapeutic
gymnastics in water can be attributed to several physiological
mechanisms. Water immersion up to the chest level increases
hydrostatic pressure on the thoracic cage, providing resistance
to inspiratory muscles during breathing and thereby enhancing
their strength and endurance. Additionally, buoyancy reduces
the gravitational load on the musculoskeletal system, allowing
children to perform physical exercises with greater range of
motion and reduced risk of injury. The warm water temperature
(typically 33-36°C) further promotes bronchodilation
and reduces bronchospasm. The present study has several
limitations that should be acknowledged. First, the sample size,
while adequate for the statistical analyses performed, is derived
from a single sanatorium in a specific region of Kazakhstan,
which may limit the generalizability of findings. Second, the
follow-up period was limited to the duration of sanatorium
treatment, and long-term effects of the rehabilitation program
remain unknown. Third, the absence of blinding (neither
patients nor therapists were blinded to group allocation) may
have introduced performance bias. Future studies with larger
multicenter samples, longer follow-up periods, and blinded
outcome assessors are warranted to confirm and extend these
findings.

Conclusion.

Based on the data obtained, we considered it possible to
conclude that the developed rehabilitation complex with the use
of therapeutic gymnastics in water has a pronounced beneficial
effect on the development of the functional capabilities of the
respiratory system of patients with bronchial asthma and chronic
diseases of the upper respiratory tract.

Ethics approval.

The study was approved by the Local Ethics Committee of
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JAUHAMUKA ®YHKHUOHAJIBHOI'O COCTOSHUSA
JBIXATEJIbHOM CUCTEMBI Y TETEM B ITPOIIECCE
KOMILJIEKCHOM PEABMJINTALIUA
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PE3IOME

AKTyanbHOCTh: Peabunuranus dwacto Oojelomux Jerei
JODKHA OBITh HampaBleHa Ha CO3JaHHE ONTHMAIIBHBIX
ycnoBuil st (DYHKIMOHUPOBAHUS WMMYHHOW CHCTEMBI H
MpenyCMaTPUBATh KOMIUICKC MEAUIIMHCKUX M ICUXOJIOTHICCKIX
MEpOTPUATHH, BKJIIOUAIONIMX PAIIMOHATIBHBIA PEXUM [HS U
MUTAHUS, TEIUIOBYIO 00pabOTKy, 3aKajlnBaHHUE, TO3UPOBAHHBIC
(u3nUecKre HArpy3Ky U JedcOHYI0 (QU3KYIBTYpY.
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Hean: CoBeplIeHCTBOBAHNE PEAOUIUTAIIMOHHOTO KOMILIEKCa
C HCIIONB30BaHUEM JICUeOHOM T'MMHACTHKH (IS ITOBBIIICHUS
3((HEKTUBHOCTH  CaHATOPHO-KypOPTHOTO  JICUCHHUS JeTel
MJIAIIET0 M CPEIHEro LIKOIBHOTO BO3pacTa C XPOHHUUECKOU
[1aTOJIOTMEN OPraHOB JIbIXaHUsI.

Marepuan H MeTO/bI: Ananus NIEPBUYHOMI
MEIUIVHCKON JIOKyMEHTALlUU: HWCTOPUM pa3BUTHUA JETEl,
KapThl  NPO(UIAKTHYECKOTO  MEAMIMHCKOTO  OCMOTpa

HECOBEPILIEHHOIETHETO, KapThl IUCIIAHCEPHOTO HAOIIONCHHUSA,
CaHAaTOPHO-KYpPOPTHBIX KapT Ha Jered. B 3aBucuMoOCTH OT
(OpMBI TIATOJOTUM [JbIXaTENbHBIX MYyTeH Bce JAeTH ObUIN
pasmeneHsl Ha 2 Tpynmel. B mepByio rpymnmy BOLUIH JIETH
¢ BepU(DHUIMPOBAHHBIM THATHO30M "OpOHXHA/bHAS aCTMa,
aroruueckass (opMa, JIErKO€ WHTEPMHUTTHPYIOIEEe TeUEeHUE,
KoHTponupyemoe" u '"OpoHXMaJbHas acTMa, aTomUYecKas
(dbopma, JIeTKoe TIEPCUCTUPYIOIIEE TCUCHHE, KOHTpoIupyemoe".
Bo Bropyro rpymmy BomUIM JIeTH C  XPOHHYECKHMU
3a00JI€BaHMSAMH BEPXHUX JbIXaTENbHBIX MyTEeil: XpOHUUYECKUM
(apuHIUTOM, XPOHHYECKUM TOH3WUIMTOM U XPOHUYECKUM
aJICHOUTUTOM.

PesyabTarhl: J[uHaMuKka aOCOMIOTHBIX 3HAYCHUN KU3HEHHOMN
€MKOCTH JIETKHX HE UMeJIa CTATUCTHYECKU 3HAUNMBIX Pa3IHunit
HU B omHo#l u3 rpymn (p>0,05), B To ke Bpems y gereit 1-it
rpymniel HaOMIOAaIoCh CTaTUCTUYECKH 3HAUMMOE YBEIHYCHHE
xu3HeHHoro uHaekca (LMI), orpakaroiiero OTHOCHTENIBHBIC
3HadueHus LF mo cpaBHeHmio ¢ maccoif tena. Kpome Toro, B
rpymnmax HaOIoneHUs HaOMI0aI0Ch CTATUCTUYECKH 3HAYUMOE
yBeNM4eHHEe aOCOJIOTHBIX 3HAUEHHM BpPEMEHM 3alep>KKU
IOBIXaHUS Ha BHoxe (IO pesyasTaTaM TecTa CO IITaHIOH) U
BBIJIOXE (IO pe3yiasraTaM TecTa [eHum), a Takke 3KCKypcuit
TPYOHOHN KIIETKH.

BeiBon: O  BeIpaKeHHOM  OJMaroTBOPHOM  BIMSHUHU
pazpaboTaHHOTO peadMINTallMOHHOTO KOMITJIEKCa c
UCIIONIb30BAaHKUEM JIeueOHONW 'MMHACTHKH B BOJE HAa Pa3BUTHE
(YHKIIMOHANBHBIX  BO3MOXKHOCTEH JBIXaTeNIbHOW CHUCTEMBI
MalMeHTOB C OpOHXHAIBHOH AacTMOMl M XPOHUYECKUMHU
3a00JIeBaHNSAMHI BEPXHUX ABIXaTEIbHBIX IIyTEH.

KunroueBnble coBa: yacto Goneromnue AeTH, peabuiIuTanus,
(YHKIMOHAIBHOE  COCTOSHHME  JIbIXaTeIbHOH  CHCTEMBI,
XPOHHUYECKHE 3a00I€BaHUS IBIXaTEIBHBIX ITyTEH.
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