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Llenb: aHanu3 yacToTbl 3aboneBaHuii cpeau AeTeit B Bo3pacTe oT 1 A0 14 NeT, NpoXKMUBAIOLLMX B 30HAX C NOBbILIEHHbIM YPOBHEM pasuaLym.
Matepuan u metoapl: faHHble 6bIAK MOAYYEHbI MYTEM aHaNU3a MeAULMHCKMX 3anuced, obopmaeHHbIX no dopme 63 «McTopusa passuTUaA aeTeiny, u
CTaTUCTUYECKMX cBeAeHUI no dopme 12 «OTYET 0 3a601eBaEMOCTH B 30HE 0BC/YKMBAHUA LLEHTPOB 34,0p0BbA» ANA AeTeii oT 1 fo 14 net u3 paiioHoB
C PasNNYHON MHTEHCUMBHOCTBIO PAAMaLIMOHHOTO M3/ydeHus: Bbicoko (0,50-0,98 m3s/uac) u ctaHaaptHoi (0,12-0,20 m38/uac), 3a nepumog ¢ 2016 no
2020 rr. OcHoBHas rpynna BkAto4Yana AaHHble 0 10573 getax u3 ropoga McTMknon, B To Bpema Kak KOHTPONbHAA rpynna coctoana U3 AaHHbix o0 45032
feTax u3 ropofa McrapasluaH. 3abonesaHusa 6bin KnaccudmLMpoBaHbl N0 cUCTeMam opraHuama cornacHo MKB-10 1 pasgeneHbl Ha BO3pacTHble
noarpynnbl 4o 5 net n 5 net u ctape. CTaTUCTUYECKMI aHaU3 [aHHbIX BbINOAHANCA B Nporpamme Statistica 12.

Pe3ynbratbl: aHasu3 nokasan, uyto B obeunx rpynnax npeobnaganv 3abonesaHus opraHos AbixaHus (J00-J99), 3aboneBaHMA OpPraHOB NULLEBAPEHUA
(KO0-K93), KoK M nogkoxHou Knetyatku (LO0-L99), KposeTBOpHLIX opraHoB (D50-D89) n mouenonosoi cuctembl (NOO-N99). 3abonesaemocTb B
pervoHe ¢ NOBbIWEHHbIM PaaUaLUOHHBIM GOHOM Bblfia 3HAUUTENBHO BbILWE, 0COOEHHO B KaTEropuax AbIXxaTebHOM U NULLEeBapUTENbHON CUCTEM.
AHanv3 Nokasasn, YTo y AeTe 13 30Hbl NOBbILLEHHOTO PaAMALMOHHOTO GOHa Yalle BCTpeYanmuch MHGEKLMOHHO-BOCTIAIUTEIbHbIE 3a60N1eBaHMA.
3aKknioueHue: 3a601eBaemMOoCTb NATONOMMAMM OPTraHOB AbIXaHWA U NULLEBAPEHUA Y AeTel, XUBYLLMX B PaiOHE C YBE/IMYEHHbIM YPOBHEM paauaLiiu,
3HAYUTE/NbHO NMPEBbILIAET NOKa3aTe/ M CPEeAY CBEPCTHUKOB U3 PaliOHOB C 06bIYHBIM PaAMALIMOHHBIM GOHOM. 3TN pe3ybTaTbl NOAYEPKMBALOT HEOOXO-
AMMOCTb Pa3paboTKM Mep N0 MOHUTOPUHTY U YNPaBAEHUIO COCTOAHUEM 340P0BbA AeTel B 30HaX C PaAMaLMOHHbIM 3arps3HEHNEM.

KnioueBble cnosa: demu, paduayus, 3a6onesaemocms, 60s1e3HU 0p2aHO8 ObIXaHUS, 60E3HU 0P2aHO8 MUUWEBAPEHUS.
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MORBIDITY AMONG CHILDREN AGED 1 TO 14 YEARS IN THE REGIONS OF THE
REPUBLIC OF TAJIKISTAN WITH HIGH BACKGROUND IONIZING RADIATION

MM. MAKHMUDOVA, ].S. DODKHOEYV, G.S. MAMADZHANOVA

Department of Pediatric Diseases No 1 named after Professor H.J. Aminov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: Analysis of morbidity rates among children aged 1 to 14 years in the Republic of Tajikistan (RT) regions with high background ionizing
radiation.

Methods: Data were collected by reviewing the medical records from Form No. 63, titled "Developmental History of the Child", and from Statistical
Observation Form No. 12, titled "Information on the Number of Diseases Registered in Patients Residing in the Service Area of a Medical Organization".
This analysis focused on children aged 1 to 14 years from areas with variable levels of background ionizing radiation: high (0.50-0.98 mSv/hr) and
normal (0.12-0.20 mSv/hour). The study covered the period from 2016 to 2020. The study group included data from 10,573 children in Istiklol, RT,
while the control group contained data from 45,032 children in Istaravshan, RT. Patient population conditions were categorized using the International
Classification of Diseases and Related Health Problems 10th Revision (ICD-10) coding system. Patients were further divided into age subgroups: up to
5 years old and 5 years and older. Data were analyzed using the statistical package Statistica 12 (StatSoft Inc., Tulsa, OK, USA),

Results: The analysis revealed that both groups experienced a predominance of diseases related to the respiratory system (J00-J99), digestive system
(K00-K93), skin and subcutaneous tissue (L00-L99), hematopoietic organs (D50-D89), and the genitourinary system (NOO-N99). Notably, the incidence
of these diseases was significantly higher in the region with increased background radiation, particularly for respiratory and digestive system disorders.
Additionally, the analysis indicated that infectious and inflammatory diseases were more frequently observed in children living in the area with
elevated background radiation.

Conclusion: Children living in areas with high levels of background radiation experience respiratory and digestive diseases at significantly greater rates
than their peers in areas with normal levels of background radiation. These findings emphasize the importance of implementing measures to monitor
and manage children's health in regions affected by radiation contamination.
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BBEAEHUE

CoBpemeHHble TEHAEHLUMU LUMPOKOTO MNPUMEHEHUSI aTOMHOM
3HEPreTKM B 0BOPOHHO M rpaxKAaHCKoW cdhepax CTUMYMPYIOT poCT
MPOM3BOACTBA YpaHa, KOTOPbIM BbICTYMNAET B Ka4ecTBe OCHOBHOMO U
3KOHOMMYECKM BbITOAHOIO pecypca. ITOT NPOLLECC NPUBOAMT K yBeN-
YEHWIO KO/IMYeCTBa ALEPHbIX OTXOA0B, TPEBYIOWMX CO34aHUA Crneuy-
a/IM3MPOBaHHbIX MECT A/19 UX 6e30MacHOro XpaHeHus. Tem He MeHee,
3adUKCMPOBaAHbl MHUMAEHTbI, KOrAa HeHaj/eallee ynpas/ieHue
XPaHWAULLAMM M UX NOCNELYIOLLAnA 3p03nA NPUBOAUAN K PagnOaK-
TUBHOMY 3arpA3HEHNIO OKPY»KatoLen cpedbl, YTo BblI0 OTMEYEHO B
MECTaX HaXOXAEeHUA XBOCTOXPAHUAWLL, B Halel cTpaHe [1].

Hanbonee HebnaronpuatHbIM (GaKTOPOM MpPU  PaSMOAKTUB-
HOM 3arpA3HEHWUMN CYUTAETCA PaMaLLMOHHOE BO3AEWNCTBUE, BKAKOYAA
anbda- M 6eTa-yacTuupl, a TakKKe 0COOBEHHO OMacHble ramma-nyuyu,
KOTopble MPeaCTaBAAOT HauboMblIMI pUCK. Yalle BCero MMEHHO
raMMa-y4yn repegatoT CBOK SHEPrUI0 PAs3IMYHbIM KOMMOHEHTamM
aTOMOB, M3 KOTOPbIX COCTOAT BUONOrMYECcKkMe MembpaHbl OpraHn3ma,
TEM CaMbIM AeCTabunmsmpys ux, ¢ ganbHenwmm obpasoBaHWeM pa-
[AVKaNbHbIX KOMMOHEHTOB, KOTOPblE MPUBOAAT Kak K paspyLleHuAm
MeMbpaH, TaK M K MyTaLLMAM reHHOro annapaTa KaeTok [2].

B focTynHoOM nutepatype 04eHb MHOTO MHPOPMaLMK O PasBu-
TUM ONYXOJIEBbIX NPOLLECCOB Y MWL, NOABEPTLUMXCA PagMaLMOHHOMY
3apaXkeHnto BCeACTBIUE aTOMHbIX 60MBapaMpPOBOK XMpocumbl U Ha-
racaku [3, 4], a Takxe y AuL, NPOXMBABLUMX HELANEKO OT AAEPHbIX
nosuroHoB [5, 6]. MocnegHve AaHHble Kacanucb aBapuii Ha YepHo-
6b1nbcKoi AIC 1 ASC dykycrma [7-9]. ABTOpbI TaKKe HEpeaKo yno-
MUWHAIOT C/ly4an Pa3BUTMA NEMKO30B M 3HAOKPMHHbLIX NaTonorni
[10-12]. CTtouT 0OTMETUTb, YTO BCE [laHHble NaTON0MMM Yallle BCEro BO3-
HUKAOT NPU aKTMBHOM PaAMALMOHHOM 3apaxkeHun. B To e Bpems
Ha NAaHeTe CYLLEeCTBYIOT PETrVOHbI, B KOTOPbIX HET aKTUBHOTO 3aparke-
HUs, HO YPOBEHb PaaMaLyn MOXKeT bbiTb B 2-5 pa3 Bbllle GOHOBOTO,
YTO NO3BO/IAET IHOAAM MPOKMBATL HA AAHHON TEPPUTOPUMU OAUTENb-
Hoe Bpema. K Taknum TeppuUTopuAM OTHOCATCA 30HbI BOKPYT AAEPHOTO
MPOU3BOACTBA, 30HbI BOKPYF LWAXT U 30HbI BOKPYT XBOCTOXPAHU/IMLL,
B pocTynHoW nuTepaType HefoCTaTouHO MHbopMauuu 06 yposHe
PacnpPOCTPAHEHHOCTU 3aboneBaHunii cpeay AeTei, NPOKMBAIOLLMX B
30Hax aKTMBHOM pasunaLmn.

LLENb UCCNEQOBAHMUA

AHanu3 yacToTbl 3ab60neBaHUI cpeau OETCKOro HaceneHus B
Bo3pacTe oT 1 4o 14 neT B perMoHax ¢ NoBbiLEHHbIM YPOBHEM paau-
aumn.

MATEPUAN U METO/AbI

[na npoBeseHNA LAHHOMO UCCNEA0BAHMA HamuK Oblan NPoaHa-
NI3MPOBaHbI AaHHble popmbl 12 «OTYET 0 3a60/1€BaeMOCTN B 30HE
06CNYKNBAHMA LEHTPOB 340P0BbA», @ TaKKe U3yyeHa MHPopmMaLmaA
13 10573 MeAMUMHCKMX KapT, 3ano/HEHHbIX Mo dopme 63 Ha aeTeit
B BO3pacTe 0T 1 0 14 neT, NPOXKMBaBLUMX B PETMOHE C NOBbILLEHHbIM
paamnaumoHHbIM poHom B nepmog ¢ 2016 no 2020 roga — Ao npose-
[EHUA PEeKYNbTUBALLMM XBOCTOXPAHUAWLL, 1 Habatogaswmxca B fopoa-
CKOM LeHTpe 310poBbsa N2 1 ropoga Mctmknon (ocHoBHas rpynna).
Ha MOMEHT nccnenoBaHuin AiMTeNbHOE BPeMA PagMaLMOHHbIN GOH
Haxoauca Ha yposHe 0,50-0,98 m38/uac.

B KauecTBe KOHTPONBbHOW rpynmbl 6b1IM UCMONb30BaHbI AaHHbIE
CTaTUCTUYECKUX KapT, «OTYET 0 3a60NEBAEMOCTV B 30HE OBCNYHKM-
BaHMA LLEHTPOB 340p0BbA» — popma 12 1 45032 MmeaANUMHCKUX KapT
«UcTopus pas3sutua getein» (popma 63) aeTelt aHaNOrMYHbIX BO3pacT-
HbIX Fpynn, NPoXKuBaBLLKX B nepuog ¢ 2016 no 2020 roga B paioHax,
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INTRODUCTION

The modern trend toward the increased use of nuclear
energy in both the defense and civilian sectors is driving the
growth of uranium production, which is the primary and eco-
nomically favorable resource. However, this expansion also
leads to increased nuclear waste, necessitating the develop-
ment of specialized facilities for safe storage. There have been
incidents where improper management of these storage facil-
ities, along with erosion, has resulted in radioactive contami-
nation of the environment. Such issues have been observed at
tailings dumps in RT [1].

The most concerning aspect of radioactive contamination
is radiation exposure. Which include alpha and beta particles,
but it is gamma rays that are hazardous and pose the most sig-
nificant risk. Gamma rays transfer energy to an electron that
travels through the cell. This process destabilizes the mem-
branes and can lead to the formation of radical components.
Consequently, this results in the destruction of membranes and
potential mutations in the genetic material of cells [2].

There is extensive information in the existing literature re-
garding the development of neoplastic processes in individuals
exposed to radiation contamination from the atomic bombings
of Hiroshima and Nagasaki [3, 4], as well as in those living near
nuclear test sites [5, 6]. The latest data pertain to the Chornobyl
and Fukushima nuclear power plant accidents [7-9]. Authors
frequently report leukemia and endocrine disorders [10-12]. It
is important to note that these disorders often arise alongside
active radiation contamination. However, there are geographi-
cal regions with no active contamination. Even though radiation
levels can be 2 to 5 times higher than the normal background
level, people can reside in these areas for an extended period.
Such regions include those around nuclear facilities, mining
sites, and tailings dumps. The available literature lacks sufficient
information regarding the prevalence of diseases among chil-
dren living in areas of active radiation.

PURPOSE OF THE STUDY

Analysis of morbidity rates among children aged 1 to 14
years in the regions of the Republic of Tajikistan with high back-
ground ionizing radiation.

METHODS

For this study, we analyzed data from Statistical Observa-
tion Form No. 12, titled "Information on the Number of Diseas-
es Registered in Patients Residing in the Service Area of a Med-
ical Organization". Additionally, we analyzed data from 10,573
medical records from Form No. 63, titled "Developmental His-
tory of the Child", concerning children aged 1 to 14 who resid-
ed in an area with elevated background radiation from 2016 to
2020 prior to the reclamation of tailings. These children were
observed at City Health Center No. 1 in Istiklol, RT, and includ-
ed in the study group. At the time of the study, the background
radiation was consistently measured at levels ranging from 0.50
to 0.98 mSv/hour.

The control group consisted of data obtained from Statisti-
cal Observation Form No. 12, titled "Information on the Number
of Diseases Registered in Patients Residing in the Service Area of
a Medical Organization" as well as 45032 medical records from
Form No. 63, titled "Developmental History of the Child". These
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rae paguaLmoHHbIi doH cooTBeTcTBoBan Hopme (0,12-0,20 m3B/4ac).
MauueHTbl AaHHOW rpynnbl Habaoaanuch B fOPOACKOM LEHTPE 340-
posba Ne 1 ropoaa MctapasLiaH.

M3 KapT «UcTopua pa3sutua geteit» (popma 63) BbibUpanmch
Bce 3ab0n1€BaHMA U PYNNUPOBAAMUCL MO HO30/0TUAM U CUCTEMAM
opraHusma cornacHo MKB 10; BbiBOAMAACL WX foNeBasA MpeacTas-
NIeHHOCTb B UCCeAyemMoi nonynaumm. Mcxoas 13 Toro, 4To MexayHa-
pofHble OTYETbI NO 3a6071€BaeMOCTU U CMEPTHOCTV NPeACTaBAAIOTCA
no BO3pacTHOMY AeneHuto Ao 5 net (under 5), rpynnbl geteit 6biam
pasfeneHbl Ha BO3pacTHble NOArpynnbl 40 5 net n 5 net u ctapuue.

CratcTnyeckan 0bpaboTka AaHHbIX NPOBOAMAACH C UCMO/b30-
BaHMEM NaKeTHOW nporpammbl Statistica 12 (StatSoft Inc., USA). Bbl-
UMCNANNUCH NPOLLEHTHbIE 3HAYEHUA, A1 CPAaBHEHUA KOTOPbIX MeXKAY
rpynnamm NpuMeHAnca Kputepui x> Pasanmuma cuntanunch Ctatmuctu-
YeCcKu 3Ha4YMMbIMM Npu ypoBHe p Huke 0,05.

PE3YNILTATbI

BbifI0 YCTaHOBNEHO, YTO CPeaM BCEX BbIABNEHHbIX MNATONOTWI Y
[eTel B 0benx Habaogaemblx rpynnax Hanbonee 4acto AMarHOCTU-
poBanuch 3a60n1eBaHMA OPraHoB ApIXaHWA U OPraHOB MNULLEBAPEHNS,
naToNOrMn KOXN N NPMAATKOB, NAaTONI0OTMN KPOBU U OPraHOB KPOBET-
BOPEHUs (B YaCTHOCTH, pa3/iMyHble GOPMbl aHEMMM), @ TAK¥KeE NaToNIO-
MU MOYenonoBol cuctemsl (Tabn. 1).

Takum 0bpa3om, cpeam AeTel, KoTopble NPOKMBAIN B palioHax
C MOBbILEHHbIM YPOBHEM pajvaumu, Haubonee 4acto OBHapyKu-
Ba/NNCb 3a00/1€BaHMA OPraHoB AblXaHWS, OPraHoB MULLEBApPEHUA U
rOPMOHa/IbHble HapyLeHus. Hanbonee 3Haurmble pasnmums (no 3Ha-
YEHMIO X2) MeXAay rpynnamm Habatoganuck B nokasaTtensx 3abosnesae-
MOCTM OpPraHOB AbIXaHWA N OPraHOB NMULLIEBAPEHUA.

Tabauya 1 Cmpykmypa 3abonesaemocmu 8 0beux epynnax

OcHOBHas rpynna
Kog 3abonesaHus

(MKB 10) S::gzof;:)p
ICD-10 code

% n
EOO-E90 2.8 293
D50-D89 4.7 498
G00-G99 1.6 169
HO0-H59 1,0 111
H60-H95 2.5 269
100-199 0.3 29
J00-J99 62.1 6563
K00-K93 13.1 1390
NOO-N99 4,0 420
L00-L99 5.6 594
MO00-M99 1.4 146
P00-P96 0.5 58
Q00-Q99 1.1 115

records pertained to children of similar age groups who lived
from 2016 to 2020 in areas with a normal radiation background
(0.12-0.20 mSv/hour). The patients in this group were moni-
tored at Health Center No. 1 of Istaravshan city, RT.

All diseases recorded in the form 63 were categorized ac-
cording to the International Classification of Diseases and Re-
lated Health Problems 10th Revision (ICD-10) coding system.
Their proportional representation in the studied population was
calculated. Since international morbidity and mortality burden
reports are typically organized by age divisions, children were
divided into two subgroups: below 5 years old, and 5 years and
above.

Statistical data processing was conducted and analyzed us-
ing the statistical package Statistica 12 (StatSoft Inc., Tulsa, OK,
USA). Percentage values were calculated, and the ¥ test was
employed to compare these values between groups. A p-value
of less than 0.05 was considered statistically significant for the
differences observed.

RESULTS

It was found that among all the morbidities identified in
children in both observed groups, the most frequently diag-
nosed were diseases of the respiratory and digestive organs,
skin and appendage conditions, blood and hematopoietic organ
disease (including various forms of anemia), as well as genito-
urinary system disease (Table 1).

Among children living in areas with elevated background
radiation levels, the most frequently detected health issues
were respiratory diseases, digestive diseases, and endocrine

Table 1 Morbidity burden pattern in the study population

KoHTponbHasa rpynna
Control group

(n=45032) P

% n

1.4 637 <0,001 (x?=95,8)
7.8 3520 <0.001 (?=123.3)
2.9 1326 <0.001 (x?=59.3)
3.4 1527 <0.001 (?=164.1)
33 1488 <0.001 (?=16.2)
0.7 301 <0.001 (x2=22.5)
53.7 24203 <0.001 (2=240.2)
6.7 3022 <0.001 (y2=485.5)
6.1 2735 <0.001 (x?=70.6)
6.9 3102 <0.001 (x2=22.3)
1.4 617 >0.05

0.2 99 <0.001 (?=32.9)
1.7 747 <0.001 (?=18.3)

MpumeyaHus: p — CTaTUCTUYECKAA 3HAYMMOCTb PA3NUUMIA MEXIY UCCAesyeMbIMU rpynnamu (no Kputeputo x2); E00-E90 — 6one3HM SHAOKPUHHOM CUCTEMBI, PACCTPOICTBA
NUTaHWA U HapyLeHWe obmeHa Beluects; D50-D89 — 60n1€3HM KPOBU M KPOBETBOPHbIX OpraHos; GO0-G99 — 60ne3Hn HepBHOM cuctembl; HO0-H59 — 6onesHu rasa u ero
npuzatodHoro annapata; H60-H95 — 601e3HM yxa 1 cocLEeBUAHOTO 0TPOCTKa; 100-199 — 6onesHu cuctembl KposoobpatueHus; J00-J99 — 6onesHu opraHoB ApixaHus; KO0-K93
— 6onesHun opraHos nuiesapeHus; NOO-N99 — 6one3Hu moyenonosoit cuctembl; LO0-L99 — 60NE3HM KOKM M NOAKONKHOM KneTyaTkn; M0O0-M99 — 601€3HM KOCTHO-MbI-
LUEYHOMN CUCTEMbI U COEANHUTENbHOM TKaH; PO0-PI6 — oTae/bHbIE COCTOAHMA, BO3HUKAIOWME B NepuHaTabHbli nepuog; Q00-Q99 — BpoXKAEHHbIE aHOMaNMUK (MOPOKK
pa3suTUA), AedopmaLm U XPOMOCOMHbIE HapyLLIeHUs

Notes: p — statistical significance of differences between the study and control groups (according to the Chi-square test);E00-E90 — diseases of the endocrine system, eating
disorders, and metabolic disorders ; D50-D89 — diseases of the blood and hematopoietic organs; G00-G99 — diseases of the nervous system; HO0-H59 — diseases of the
eye and its adnexa; H60-H95 — diseases of the ear and mastoid process; 100-199 — diseases of the circulatory system; J00-J99 — diseases of the respiratory system; K00-K93
— diseases of the digestive system; NOO-N99 — diseases of the genitourinary system; L0O0-L99 — diseases of the skin and subcutaneous tissue; M00-M99 — diseases of the
musculoskeletal system and connective tissue; P00-P96 — certain conditions arising in the perinatal period; Q00-Q99 — congenital anomalies (malformations), deformations
and chromosomal disorders
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AHanu3 3ab6oneBaHUIt OPraHOB AbIXaHWA NOKa3a, YTO B OCHOB-
How rpynne 96,8% cnydaes (6356 13 6563) NPUXOANANCH HA UHEK-
LIMOHHO-BOCNANWUTENbHbIE MATONIOMMK, A CPean AeTei KOHTPO/bHOW
rpynnbl Aons 3tvx 3abonesaHnit coctasuna 98,1% (23752 us 24203).
M3 uncna 3abonesaHuit opraHoB NULLEBAPEHUA Ha A0/ UHOEKLMOH-
HO-BOCMAIMTE/bHbIX NAaTONOMMA B OCHOBHOW rpynne feTeil Npuxoau-
nock 36,3% (504 13 1390), Tora KaK B rpynne KOHTPOAA 3TOT ypoBeHb
coctaBwn 48,3% (y 1459 peteit us 3022).

MccnepoBaHve rogoBoro pacrnpefeneHvs 3abonesaemoctut
OpraHoOB ApIXaHWA MOKa3aso, YTo 3a nepuos, HabaoaeHus fona 3a-
60N1eBLUNX AeTell B paiioHe C MOBbIWEHHbIM PaAMaLMOHHBIM GOHOM
3HAYUTENbHO NPEBbILIANA aHANOTUYHbIE MOKa3aTenu cpeay AeTen u3
KOHTPO/IbHOM rpynnbl (puc. 1).

Mbl He 0BHapPYKWUAN HANUYME CTATUCTUYECKM 3HAUMMBIX Pa3/n-
YMiA NO YACTOTE BCTPEYAEMOCTM NATONOMMIM OPraHOB AbIXaHWA B 3aBU-
CMMOCTM OT BO3pacTHoro dakTopa mexay obermu rpynnamu. Ctout
OTMETUTb, YTO B OCHOBHOM rpynne Habaganacb HEKOTOpPan TeHAEH-
umMA NpeobnafaHna faHHbIX NATONOMMIA B NOATPyNne AeTei maaaLe

disorders. The most significant differences between the groups,
as indicated by the x? value, were observed in the incidence
rates of respiratory and digestive diseases.

In the analysis of respiratory diseases, 96.8% of cases
(6356 out of 6563) in the study group were categorized as in-
fectious and inflammatory disorders. The control group report-
ed a slightly higher percentage of 98.1% (23752 out of 24203).
Regarding digestive system disease, infectious and inflammato-
ry conditions represented 36.3% (504 out of 1390) in the study
group, whereas in the control group, this figure was 48.3%
(1459 out of 3022 children).

An examination of the annual distribution of respiratory
diseases indicated that, during the observation period, the pro-
portion of affected children in areas with elevated background
radiation significantly surpassed that of children in the control
group (see Fig. 1).

We did not find any statistically significant differences in
the incidence of respiratory disease based on age between the

80% p<0,001 p<0,001 p<0,001 Puc. 1 [lons 3a6onesaemocmu op2aHos
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Tabnuya 2 3ab051e80eMocmb NAMOA02UAMU 0P2aHO8 ObIXAHUA Table 2 The annual incidence of respiratory diseases in relation
8 308UCUMOCMU OM 803pACMHOU 2pynnebl to the age group between 2016 and 2020 in the study population
OcHOBHas rpynna KoHTponbHas rpynna
Study group Control group
Ao 5 ner Ao 5 ner
<5 years >-14 P <5 years >-14 P
2016 65.8% 59.0% <0.001 59.5% 25.1% <0.001
(1011) (533) (x?=11.4) (2593) (887) (x?=934.9)
(n=1537) (n=904) (n=4362) (n=3535)
2017 60.6% 57.3% >0.05 59.7% 42.7% <0.001
(980) (607) (x2=3.0) (4166) (1970) (x3=332.9)
(n=1617) (n=1060) (n=6975) (n=4613)
2018 59.5% 60.2% >0.05 60.5% 51.9% <0.001
(776) (520) (x?=0.1) (3236) (2445) (x3=76.9)
(n=1303) (n=864) (n=5344) (n=4714)
2019 60.5% 64.2% >0.05 59.5% 49.1% <0.001
(623) (436) (?=2.4) (2834) (2028) (x?=96.0)
(n=1030) (n=679) (n=4764) (n=4129)
2020 65.0% 72.2% =0.002 67.5% 56.0% <0.001
(569) (508) (x?=9.1) (2066) (1978) (x?=90.9)
(n=875) (n=704) (n=3063) (n=3533)

MpumeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3NNYMIA NOKA3aTeNeN MEeX Y OCHOBHOM M KOHTPO/IbHOM rpynnamu (Mo Kputepuio x2)
Note: p — statistical significance of differences in indicators between the study and control groups (according to the Chi-square test)
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5 net B 2016 rogy 1 B noarpynne aetei crapwe 5 net 8 2020 roay,
UTO MOMKET YKa3blBaTb Ha BPEMEHHYIO 3aKOHOMEPHOCTb (Tabn. 2). B
KOHTPO/IbHOM rpynne HauBbICLLasn 3a60n1eBaemocTb bblia 3aperncTpu-
poBaHa cpeay aeteii 4o 5 ner.

B 10 }Ke Bpems cpaBHEHME AaHHbIX MO BO3pPacTamM OCHOBHOM U
KOHTPO/IbHOM rpynn nokasano cnegyolee. Hanbonblume ominMumns B
3260/1€BaeMOCTH OPraHOB [bIXaHWA 3aperncTpUpoBaHbl cpeam aeTten
B Bo3pacTe oT 5 g0 14 net, B TO BpemA Kak B rpynne getei fo 5 net
[0N NaLMEHTOB C NATONOTUAMU AblXaTe/lbHbIX OPraHOB OKa3asacb
MPaKTUYECKN UAEHTUYHOI (Tabn. 3).

CornacHo Nosly4eHHbIM laHHbIM, YacToTa 3ab0n1eBaHMt OpraHoB
KT oKkasanacb 3ameTHO BbliLLE Y AeTel 13 OCHOBHOM rpynnbl (puc. 3).

BospacTHas AuHamuKa 3abosneBaHUii OpPraHoOB NULLEBapeHUs
OT/NIMYaNACh OT AYHAMMKM 3a60/1eBaHMIt OPraHOB AblXaHusA. B ocHOB-
HoWi rpynne 3a60/1eBaHMA OPraHOB NULLEBAPEHMA YaLLe BbIABAAANCD
B BO3PaCTHOM KaTeropuv feteil mnaguwe 5 feT, a cpeau AeTeil KoH-
TPOAbHOM rpynnbl 3TU 3a601€BaHMA BCTPEYAUCH NPAKTUYECKU C OAM-
HaKOBOI YaCTOTOM, HO C HEKOTOPOW TEHAEHLIME K UX BO3PACTaHUIO Y
[eTel cTaple 5-neTHero Bo3pacta (Tabn. 4).
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Tabauya 3 lNokazamenu yposHs 3a60segaemocmu Namono2uamu
0peaHo8 ObixaHuA y Habadaemsix demeti

two groups. It is worth noting that in the study group, there was
a tendency for these conditions to be more prevalent among
children under 5 years of age in 2016 and those over 5 years of
age in 2020, suggesting a potential temporal pattern (Table 2).
In the control group, the highest incidence was observed among
children under 5 years of age.

A comparison of age data between the study and control
groups revealed intriguing findings. The most significant differ-
ences in respiratory diseases were observed among children
aged 5 to 14. In contrast, among children under 5, the propor-
tion of those with respiratory conditions was nearly the same
(see Table 3).

The data indicated that the frequency of gastrointestinal
disease was significantly higher in children from the study group
(Fig. 3).

The age distribution of digestive disease stood in contrast
to respiratory disease. In the study group, digestive diseases
were more frequently identified in children under 5. In contrast,
among the children in the control group, these diseases occurred

p<0,001 Puc. 3 [JuHamuKa usmeHeHUA yposHA
13,9 3abonegaeMmocmu NamMos02UAMU 0P2aHO8
nuwesapeHus y demetli obeux 2pynn

Fig. 3 The annual distribution of digestive system
disease incidence among the studied pediatric
population between 2016 and 2020

53

2020

Table 3 Comparison of the annual distribution of respiratory disease
incidence between age groups over the period 2016-2020

foab! [o 5 net/<5 years 5-14 net/5-14 years
Years or/sG Kr/CG or/sG Kr/CG p
65.8% 59.5% <0.001 59.0% 25.1% <0.001
2016 (1011) (2593) (x*=19.2) (533) (887) (x?=379.6)
(n=1537) (n=4362) (n=904) (n=3535)
60.6% 59.7% >0.05 57.3% 42.7% <0.001
2017 (980) (4166) (x?=0.4) (607) (1970) (x2=73.7)
(n=1617) (n=6975) (n=1060) (n=4613)
59.5% 60.5% >0.05 60.2% 51.9% <0.001
2018 (776) (3236) (x?=0.4) (520) (2445) (x?=20.3)
(n=1303) (n=5344) (n=864) (n=4714)
60.5% 59.5% >0.05 64.2% 49.1% <0.001
2019 (623) (2834) (x3=0.3) (436) (2028) (x3=53.2)
(h=1030) (n=4764) (n=679) (n=4129)
65.0% 67.5% >0.05 72.2% 56.0% <0.001
2020 (569) (2066) (x=1.8) (508) (1978) (x?=63.3)
(n=875) (n=3063) (n=704) (n=3533)

NpumeyaHus: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3NMUMIA NOKa3aTeNel MEeX Y OCHOBHOW M KOHTPOIBHOM rpynnamu (no kputeputo ¥2); OF — ocHoBHas rpynna, KI — KoH-

TpoNbHasA rpynna

Notes: p — statistical significance of differences in indicators between the study and control groups (according to the Chi-square test)); SG — study group, CG — control group
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Tabauya 4 Yacmoma 3abonesaemocmu NAMoso2UIMU 0peaHO8
nuwesapeHus y Habnrdaemslx demeli

Table 4 The annual distribution of digestive system disease incidence
among the studied pediatric population between 2016 and 2020

fogbl Do 5 net/<5 years 5-14 net/5-14 years
Years or/sG Kr/cG p or/sG Kr/cG p
2016 11.0% 13.3% >0.05 4.2% 6.8% <0.001
(169) (120) (x?=2.8) (182) (240) (x3=26.4)
(n=1537) (n=904) (n=4362) (n=3535)
2017 12.0% 10.6% >0.05 7.5% 7.3% >0.05
(194) (112) (x*=1.3) (522) (339) (x3=0.1)
(n=1617) (n=1060) (n=6975) (n=4613)
2018 16.2% 12.7% =0.026 8.5% 7.7% >0.05
(211) (110) (x?=4.9) (456) (364) (?=2.2)
(n=1303) (n=864) (n=5344) (n=4714)
2019 17.4% 11.0% <0.001 6.6% 6.1% >0.05
(179) (75) (x2=13.0) (314) (253) (x2=0.8)
(n=1030) (n=679) (n=4764) (n=4129)
2020 16.7% 10.5% <0.001 4.6% 6.0% =0.014
(146) (74) (x*=12.4) (141) (211) (x?=6.1)
(n=875) (n=704) (n=3063) (n=3533)

MpumeyaHwe: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3NNUMIA NOKa3aTeeN MEeXKAY OCHOBHOM M KOHTPObHOM rpynnamu (no Kputepuio x2)
Note: p — statistical significance of differences in indicators between the study and control groups (according to the Chi-square test)

MpU CPaBHUTENLHOM aHanM3e YPOBHSA PaCnpPOCTPAHEHHOCTU
MaTo/I0rMin OPraHoB MULLEBAPEHUA MeXIY 06eMMM WccaeayembimMu
rpynnamu getein 6biin ycTaHOBEHbI HoNee BbICOKME MoKasaTenu y
[eTelt U3 OCHOBHOM rpynnbl (Tabn. 5).

OBCYXAEHUE

B cTpyKTYype 3a60/1eBaeMOCTM KOHTPONbHOM rpynnbl Ha nep-
BOM MecCTe OKa3anacb NaTos0r1a opraHoB AblxaHusA. Hawm pesynb-
TaTbl COOTBETCTBYIOT JAHHbIM APYruX aBTOPOB, rae cpeau aeTen
NnoApPOCTKOBOro Bo3pacrta (15-19) Hanbonee pacnpocTpaHEHHbIMU
6b111 NaToNorMn opraHoB AbixaHua [13]. Haww pe3ynbTaTbl OKasa-
JINCb COMOCTaBMMbIMM C pe3y/bTaTaMu faHHbIX aBTOPOB, B paboTe
KOTOpbIX Nocneayllme mecta B nopagke ybbiBaHMA 3aHMManu
naToN0rMKN OpraHoB NULLEBAPEHUA, YPOIOTUYECKUE U TOPMOHab-
Hble 3a60neBaHMA, NaTONOMMN KPOBU M OPraHOB KPOBETBOPEHUA.

Tabauya 5 Conocmasnerue 3a601€6aeMocmu NAMOs02UAMU
0p2aHOB NUWEBAPeHUs MeXy 2pynnamu No 803pAcmam

with almost the same frequency, but there was a slight tendency
for a higher incidence in children over 5 years old (see Table 4).

A comparative analysis of the prevalence of digestive or-
gan disease in two groups of children showed higher rates in the
study group (Table 5).

DISCUSSION

In the morbidity burden of the control group, respiratory
disease ranked first. Our findings align with data from other au-
thors, indicating that respiratory disease is the most common
among adolescent children (ages 15-19) [13]. Our results were
comparable to those of these authors, whose work showed that
the subsequent most prevalent conditions, in descending order,
included disease of the digestive organs, urological and endo-
crine disease, and disorders of the blood and hematopoietic or-

Table 5 Comparison of the annual distribution of digestive system
disease incidence between age groups over the period 2016-2020

loab! Lo 5 net/<5 years 5-14 net/5-14 years
Years or/sG Kr/CG p or/sG Kr/CG p
2016 11.0% 4.2% <0.001 13.3% 6.8% <0.001
(169) (182) (x?=94.5) (120) (240) (x?=40.6)
(n=1537) (n=4362) (n=904) (n=3535)
2017 12.0% 7.5% <0.001 10.6% 7.3% <0.001
(194) (522) (x>=35.0) (112) (339) (x>=12.2)
(n=1617) (n=6975) (n=1060) (n=4613)
2018 16.2% 8.5% <0.001 12.7% 7.7% <0.001
(211) (456) (x?=68.1) (110) (364) (x3=23.6)
(n=1303) (n=5344) (n=864) (n=4714)
2019 17.4% 6.6% <0.001 11.0% 6.1% <0.001
(179) (314) (x*=126.6) (75) (253) (x3=22.2)
(n=1030) (n=4764) (n=679) (n=4129)
2020 16.7% 4.6% <0.001 10.5% 6.0% <0.001
(146) (141) (x*=147.0) (74) (211) (x>=19.3)
(n=875) (n=3063) (n=704) (n=3533)

NpyMeyaHua: p — CTaTUCTUYECKAA 3HAYUMOCTb PA3NMYMIA NOKA3aTeNel MeXAY OCHOBHOW M KOHTPO/IbHOM rpynnamu (no kputeputo x2); OF — ocHoBHas rpynna; K — KoH-

TpONbHaA rpynna

Notes: p — statistical significance of differences in indicators between the study and control groups (according to the Chi-square test); SG — study group; CG — control group
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To ecTb ansa Pecnybavku TagKMKUCTaH XapaKTepHa onpeaenéHHan
CTPYKTypa 3aboneBaemMocTn LETCKOro BO3pacTa.

Mpv 3TOM B LPYrMX CTPaHax CTPYKTypa 3a601eBaemMocTy 3aBUCUT
OT reorpapnyeckoro NONOXKEHWA U Pa3BUTUA CTPaHbl. Tak, Ha adpu-
KaHCKOM KOHTUHEHTE B CTPYKType 3a60/71eBaemMoCT! Ha NepBoM MecTe
OTMEYaeTCA Manapusa 1 3aboneBaHNA NULLEBAPUTENBHOTO TPakTa (B
OCHOBHOM 06yc/noBneHHble auapeeit) [14, 15]. B tOAP oCHOBHbIMM
baKTopamMmn CMepTHOCTV Yy JeTeit MaajLe NATU NeT BbICTynatoT 3a-
60neBaHMA NULLEBAPUTENBHOIO TPAKTa U MHGEKLMOHHbIE NaToNorMm
pecnupaTopHoi cucTembl [16]. B TO e Bpems aKcnepTbl U3 AGpuKaH-
cKoro 6topo BO3 coobLuatoT, 4To B Lies1om no AdpurKe CMEPTHOCTb Cpe-
[M [eTeli yKa3aHHOro BO3pacTa Yalle BCero obycnioBieHa OCTPbIMU
MHOEKLMOHHBIMU NMOPANKEHUAMU OPraHOB PECMUPATOPHOMN CUCTEMbI
(B 16% cnyuaes), manapueii (B 15% cnydaes), a Takke NaTonormamm
opraHos KT (B ocHoBHOM Auapeeii — B 10% cnydyaes).

Bo mHorux cTpaHax tOro-BocTouHoii Asum Hamnbonee pacnpo-
CTpaHeHbl 3abonesaHusa KT, BKitoyasa anapeto u Hepgoeparue [17].
OfHaKO OCHOBHOW NMPUYMHON CMEPTHOCTU B 3TUX CTPaHax ABAAKOTCA
3aboneBaHusA ApixaTenbHol cuctembl (19-42%) u avapes (11-23%).
K coxanenuio, nnpopmauma o yactote 3aboneBaemocTu AETCKOro
HaceneHua B CTpaHax, paHee Bxogmslmx B coctaB CCCP, ocTaérca
orpaHUYeHHOW B0 ABAAETCA HefOCTYNHOW. Mbl HAWAWU AaHHbIE,
npvBeséHHble YYEHBIMU U3 XapbKOBCKOMO HaLMOHANbHOTO YHUBEP-
cuTeTa, B KOTOPbIX aBTOPbI YKa3blBAlOT HA NMPeBasMpPOBaHWe y AeTen
FOPMOHa/IbHbIX HapYLUEeHWI, NaToNOMMUI PECcrMPaToOPHON cUCTEMbI U
opraHoB KpoBoobpalueHus [18]. CornacHo apyrm aBTopam, cpeau
[eTcKoro HaceneHus lMonTaBbl Yallle Bcero obHapy»KMBatoTca MaTo-
noruu pecnupatopHol cuctembl [19]. aHHble no Pecnybauke Caxa
(Poccus) oKasanuch CXOXKMMU € TaKOBbIMU AaHHbIMK Mo Pecny6bamke
TaZKMKUCTaH, yKa3blBaa Ha NpeobnagaHune y aetell pecnupaTopHbIX
N KeNyA04YHO-KMLeYHbIX naTtonoruii [20]. B uenom no mMmpy OCHOB-
HbIMW NPUYMHAMM AETCKOM CMEPTHOCTU CYUTAIOTCA NAaTONOMMK Pecniu-
paTopHoi1 cuctembl (8o 10%), manapusa u auapes (Lo 8% 4N Kaxaoi
Hosonorum) [21].

Pabot no 3a60/1€BaeMOCTM AeTeN B 30HE NOBbILLEHHOrO paaua-
LIMOHHOro $GOHa B JOCTYNHOMN nTepaType HefoCTaTouHoO. EAnMHCTBEH-
Has paboTa, COOTBETCTBYIOLLAA AAHHOM CTaTbe, Oblna BbINOMHEHa B
Poccuitckom OMBLL um. A.WN. BypHassaHa [22]. UccnesoBaHua bbiam
nposezeHbl B I. J/IEPMOHTOB, PAacNoNOKEHHOM B PalloHe «ypaHOBOrO
Hacneama» (ypaHoBble WaxTbl, OTBasbl, MPOWU3BOACTBO). PesynbTaThl
[aHHOTO UCCNea0BaHNA NOKasanu, YTo U3 obLuero Ymcaa Bcex nato-
NOrWi, 3aPUKCMPOBAHHBIX Y AeTel A0 14 neT, (anpyoLLyo nosu-
LMI0 3aHMManM MaToNorM1 OPraHOB PecrnupaTopHOW CUCTeMbl — B
59,2% cnyyaes. [anee cnefoBanu 3abonesaHua opraHoB KT — vy
8,8% peTeit M NaToNorMK KOXK M eé npuaatkos — y 5,5% geteit. Ta-
KMM 06pa3om, HalW pesy/bTaTbl CXOXKM C AaHHBIMM, NONYYEHHBIMM
B UCCNel0BAHMAX YPOBHA 3a00/1€BaEMOCTU Cpeam AeTelt U3 permoHa
«ypaHOBOro Hacneaua» B CTaBponosbckom Kpae Pd.

Mo Halemy MHEHMWI, MOBbIWEHHbIA YPOBEHb 3aboneBaHuit
OpraHoOB AbIXaHWA U KOXKM MOXET OblTb 06YC/0BNEH YBEAMYEHHOM
PaAMaLMOHHOM aKTUBHOCTBIO PaIMOAKTUBHbIX YaCTUL, B BO3ZyXe, Mo-
NaAatoLLMX KaK B bIXaTeNbHYI0 CUCTEMY, TaK U HA NMOBEPXHOCTb KOXKMK,
a BbicoKas 3abonesaemocTb KT moKeT bbITb CBA3aHa ¢ ynoTpebne-
HMeM NPOAYKTOB, BbIPALLEHHbIX Ha paAnaLMOHHO-3arPA3HEHHbIX Mo-
yBax.

3AK/NIOYEHUE

MccnenoBaHma NOKasbiBaloT, YTO CPEAM AETEN, NPOXKMBAIOLLMX B
30HaXx C MOBbILWEHHOW PAAMALMOHHON aKTUBHOCTbIO, PACNPOCTPAHEH-
HOCTb 3a60/1€BaHMI OPraHOB AbIXaHUA U OPraHoB NWLLEBapeHUs 3a-

gans. These data suggest distinctive morbidity burden patterns
in the Republic of Tajikistan.

In other countries, the morbidity burden patterns vary
based on geographic location and development. For example,
on the African continent, malaria and gastrointestinal diseases
(often accompanied by diarrhea) are the most prevalent mor-
bidity burden patterns [14, 15]. In South Africa, the primary
causes of mortality in children under five years old are gas-
trointestinal diseases and respiratory infectious diseases [16].
Meanwhile, experts from the WHO African Bureau report that
across the continent, mortality among children in this age group
is most frequently caused by acute respiratory infections (16%
of cases), malaria (15% of cases), and gastrointestinal tract dis-
orders (mainly diarrhea, accounting for 10% of cases).

In Southeast Asia, the most prevalent gastrointestinal
diseases include diarrhea and malnutrition [17]. However, the
leading causes of death in these nations are respiratory dis-
eases (19-42%) and diarrhea (11-23%). Unfortunately, data on
the incidence of diseases in children in countries of the former
USSR remains scarce or unavailable. We found data from scien-
tists at Kharkiv National University, Ukraine, where the authors
note the prevalence of endocrine disorders, respiratory system
disease, and circulatory system disease in children [18]. Accord-
ing to other researchers, respiratory system diseases are most
frequently observed among the child population in Poltava,
Ukraine [19]. The Sakha Republic (Russia) data were similar to
those for the Republic of Tajikistan, indicating respiratory and
gastrointestinal disease prevalence in children [20]. Globally,
the leading causes of child mortality are considered to be respi-
ratory diseases (up to 10%), malaria, and diarrhea (up to 8% for
each condition) [21].

There is insufficient data in the available literature regard-
ing the incidence of children in areas with elevated background
radiation levels. The only research corresponding to this article
was conducted at the Russian Federal Medical and Biological
Center, named after A.l. Burnazyan [22]. The studies occurred
in the city of Lermontoy, situated in the "uranium legacy" area
(uranium mines, waste heaps, uranium production). The results
of this study indicated that among all recorded diseases in chil-
dren under 14, the most prevalent were respiratory system dis-
eases, accounting for 59.2% of cases, followed by gastrointes-
tinal diseases, affecting 8.8% of children, and skin disease and
their appendages, affecting 5.5% of children. Thus, our results
align with data from studies on the incidence rate among chil-
dren in the "uranium legacy" region of the Stavropol Territory in
the Russian Federation.

The rise in respiratory and skin diseases may be linked to
increased radiation from radioactive particles in the air, which
affect both the respiratory system and the skin's surface. Addi-
tionally, the high occurrence of gastrointestinal diseases may
relate to consuming products grown in radiation-contaminated
soil.

CONCLUSION

Research indicates that children living in areas with higher
background radiation levels experience a significantly greater
prevalence of respiratory and digestive diseases compared to
those living in regions with normal background radiation levels.
The differences in disease frequency between these groups are
statistically significant.
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METHO BblLLE MO CPABHEHUIO C AETbMM, KOTOPbIE MPOXKMBALIOT B PErno-
Hax C HOPMasibHbIM YPOBHEM PasMaLMOHHOMO GOHa. ST pasinums B
yacToTe 3a60/1€BaHWIA UMEIOT CTAaTUCTMYECKYHO 3HAYMMOCTb.
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