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Abstract

Introduction: The effects of chronic low-dose ionizing radiation on human health have been the subject of scientific
research for several decades. However, the long-term effects of chronic low-dose irradiation on the human body, including
those of the third and subsequent generations, remain unresolved.

The aim of this study was to conduct a preliminary assessment of the health screening results of the Beskaragay district
population, including second- and third-generation residents exposed to radiation from nuclear weapons testing.

Materials and Methods: A screening study of the Beskaragay district population was conducted, including
questionnaires on health status, risks of developing non-communicable and socially significant diseases, and lifestyle. A
preliminary analysis included 222 patients. All participants underwent a somatic assessment, as well as general clinical and
biochemical analysis. Statistical analysis was performed using SPSS 20.0 (SPSS Inc., New York) and Jamovi (version 2.5.5;
https://www.jamovi.org).

Results: The mean age and age distribution differed statistically between men and women (p = 0.0071), with men being more
likely to be aged 40-49 years (34.5%). 63.5% of participants had lived in the area since birth (65.3%). The median systolic blood
pressure in men was 130 (IQR 10) mmHg, which was significantly higher than in women (p < 0.001). 90.1% of patients had grade
1-2 thyroid enlargement. Cortisol levels were higher in men — 319.0 (122.0) nmol/L versus 249.3 (145.2) nmol/L in women (p =
0.020), while the opposite trend was observed for insulin. The median individual doses of external gamma radiation among
participants were 1.8 cSv (IQR: 0.4—4.2) and did not differ statistically between men and women (p = 0.433).

Conclusions: The results of this phase of the study highlight the need for an expanded sample, in-depth clinical,
laboratory, and instrumental examinations, and further registry development to study the relationship between radiation
exposure and the development of somatic diseases in the offspring of exposed individuals.
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TokxxaH A. AxmapgueBal, AuHauw C. OpasanuHal, Caynew A. An6acosal,
HOapua M. Wa6pnap6aesal, Antam A. liocynosB?

'HAO «MepguumHckuit yHuBepcuteT Cemelin», r. Cemen, Pecnybnuka KasaxcraH;
2Llel-lTp cyne6Ho-meauLMHCKON 3KkcnepTusbl no Abarickon o6nacTtu, r. Cemen, Pecnybnuka KaszaxcraH;

BeepgeHue: 3ddekTbl XPOHMYECKOr0 HU3KOA030BOTO WOHW3MPYIOLLErO M3MyYeHUs Ha COCTOSHME 300POBbS YeroBeka
SBNSOTCH NPEAMETOM HaYYHbIX UCCNIE0BaHWI B TEYEHWE HECKOMbKUX AecsTuneTuin. OgHako OCTaeTCs HepeLLEHHbIM BOMPOC O
LONTOCPOYHbIX  ApPEKTaX XPOHWMHECKOTO HM3KOZO30BOrO OOMYyYeHWs Ha OpraHu3M YemnoBeka, BKIOYas L TPETEro M
MOCTIEAYHOLLMX MOKOMEHNIA.

Llenblo HacTosiwero mccrnepoBaHUs SBMANOCH NpenBapUTENbHas OLEHKA PEe3ynbTaToB CKPUHWHTOBOTO COCTOSHUS
300pOBbsl HaceneHus: beckaparaickoro panoHa, BTOPOrO W TPETLEro MOKONEHMS MWL, MOABEPrILMXCS BO3AENCTBMO paamaLmun
BCMELCTBIE MUCTbITaHUA SAEPHOMO OPYXMS.

Marepuanbl u meTogp!: poBEAEHO CKPUHMHIOBOE WCCTENoBaHNe HaceneHus beckaparaickoro paiioHa, aHKeTMpOBaHue
YYaCTHUKOB O COCTOSIHUM 30OPOBbS, PUCKOB Pa3BUTUS HEMHEDEKLIMOHHBIX U COLManbHO-3HauMMbIX 3ab0neBaHuit, obpasa XmaHu
naumeHToB. B npenBapuTenbHbI aHanmu3 BKTKYEHO 222 nauueHTa. Bcem yyacTHMkam MpOBOAWAM OLEHKY COMATMYECKOrO
COCTOSHUS, @ TaKke OOLLEKNMHNYECK N BUOXUMMYECKUA aHanu3. CTaTUCTUYECKMIA aHamm3 MPOBOAMNCS C MPUMEHEHWEM
nporpamm SPSS 20.0 (SPSS Inc., New York) b Jamovi (Bepeus 2.5.5; https://www.jamovi.org).

PesynbTatbl: CpegHuit BO3pacT M pacnpefeneHue no BO3PacTHbIM KAaTEropusiM CTAaTUCTMYECKW pasnuyanicb Mexay
MY)X4MHaMK 1 xeHLyHamm (p = 0,0071), cpeayn MyxumH npeobnapanm nuua B Bospacte 4049 net (34,5%). 63,5% yJacTHukoB
MPOXVBaNy Ha AaHHOM TeppuTOpuK C poxaeHus (65,3%). Megmnaxa CAL y myxumnH coctaeuna 130 (IQR 10) mm pT. cT., 4O ObINO
[OCTOBEPHO BbiLLe, YeM Y xeHwmH (p <0,001). 90,1% naumeHToB MMENW YBENUYEHWE LUMTOBUAHON Xenesbl Ao 1-2 cTenenu.
YpoBeHb kopTu3ona Gbin Bbiwe y MyxuuH - 319,0 (122,0) Hmonb/n npote 249,3 (145,2) Hmonb/n y xeHwwH (p = 0,020), B TO
BpeMsl Kak Ans MHCyNWHa yCTaHoBNeHa obpaTHas TeHaeHums. MeauaHHble MHaMBMAYanbHbIe 403bl BHELLHEro ramma-obnyyeHms
yyacTHukoB coctaensnn 1.8 ¢38 (IQR: 0.4-4.2) 1 CTaTUCTUYECKM HE Pa3nndanmCh MEXIY MyKYMHAMM 1 XeHLmHamm (p = 0.433).

BbiBoabIl: PesynbTathl gaHHOrO aTana paboTbl MogYEPKMBAOT HEODXOAMMOCTb PacLUMpeHWst BbIBOPKM, YrnyOnéHHoro
KIMHUKO-NabopaTopHOTO W MHCTPYMEHTANBHOTO 06CNEA0BaHMS, @ TakKe AanbHENLIEee HaKOMEHWE PerncTpa s U3yyeHist CBA3N
paauaLOHHOrO BO3LENCTBUS C Pa3BUTIEM COMATUHECKVX 3a00MEBaHNI Y MOTOMKOB SKCTIOHMPOBAHHBIX WL,

Knroyesbie cnosa: CemunanamuHckull AOEPHbIU NOMU2OH; 3Ghhekmbl 8 OMHOWEHUU 300p08bS; CKDUHUHE; (hakmops!
pucka; paduayus.
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Kipicne: Coabinmansl TeMeH 403anbl MOHAAYLWbI COYNENeHyiH, afam AeHcaynbiFbiHa acepi GipHelle OHXbINAbIKTap
Ooibl FbINbIMKM 3epTTeynepAiH Takblpblbbl 6ombin Tabbinagsl. Anaiaa, cosbliManbl TOMEH 403anbl COyNeneHyaiH agam
ar3acblHa, OHbIH iliHOEe YLIHL XOHe KeliHri ypnakrapra y3ak Mep3imai ocepi Typanbl Macene LIewinMereH KymiHge
Kanbin oTbIp.

Ocbl 3epTTeydiH MakcaTbl beckapafal aydaHbl XanKblHblH, SAPOMbIK Kapyabl CblHAy canfapblHaH pagwauusra
ylbiparaH afamaapablH, eKiHLI XaHe YLLiHWI BYbIHbIHBIH, CKPUHUHITIK AEHCAYbIK XaFaalbiHbIH, HOTUXENepiH angbiH ana
Baranay 6onbin Tabbinagbl.

Matepuanpgap MeH opictep: beckaparail aydaHblHbIH, TYPFbIHAAPbIHA  CKPUHUHITIK  3epTTey  XYprisingi,
KaTbICyLbIiNapFa AeHCayMblIK XaFganbl, MHGEKUUANbIK eMec XaHe aneymeTTik MaHpi3bl Bap aypynapabiH, gamy Kayni,
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nauueHTTepdiH, emip canTtbl Typanbl cayanHama Xyprisingi. AngblH ana TangayFa 222 nauweHT edrisinreH. bapnblk
KaTbICylbiNapFa coOMaTWKanblK Xardaingbl OaFanay, COHAa-aK anmbl KIMHWKANbIK XaHe OuoxumusnblK Tanpay
xyprisingi. Cratuctukaneik tangay SPSS 20.0 (SPSS Inc., New York) b Jamovi (Bepcus 2.5.5; https://www.jamovi.org)
GafgapnamanapblH KonaaHy apKblinibl Xypriingi.

Hatmxenep: Opralla xac xoHe xac caHaTTapbl GoibiHWa GeniHy epnep MeH anenaep apacblHa CTaTUCTUKanbIK
Typae epekwenenai (p = 0,0071), epnep apacbiHga 40-49 xac apanbiFbiHaarbl agamgap GaceiM 6ongbl (34,5%).
KatbicywbinapabiH, 63,5% - bl ocbl aymakTa TyFaHHaH bepi Typagbl (65,3%). Meauana BAK myxuunepge 130 (IQR 10) mm
cbiH.6af. 6onabl. 6yn enenaepre kaparaHza xorapbl 6onabl (p <0,001). Maumnentrepain 90,1% - 1 KankaHwa 6e3iHiH 1-2
popexere geviH ynratobl baiikanabl. Epnepae koptuon geHreii xorapbl 6ongbl-enengepae 319,0 (122,0) HMonb/n xaHe
249,3 (145,2) umonb/n (p = 0,020), an wHcynuHre kepi ypaic 6ap. KaTbicylbinapabiH CbIpTKbl raMMa-CoyneneHyiHiH,
opTaa xeke gosanapbl 1.8 szv (IQR: 0.4—4.2) bongbl XaHe epnep MeH aiiengep apacbiHaa CTaTUCTUKaNbIK TYpFbliaaH
epekiweneHbeni (p = 0.433).

KopbITbiHAbl: KyMbICTbIH OCbl KE3€HiHIH HaTWxenepi YNriHi KeHeMTy, TepeH KNWHWKanbIK-3epTXaHanblK XoHe
acnanTtblK TeKcepy, COHOal-aK aKCnoHaTTanFaH afamaapfblH yprnakTapblHAa paguauusnblk oCepaiH comaTukamnbik
aypynapablH AamybiMeH GaitnaHbICbiH 3epTTey YLUIH TipkeniMai ogaH api XWHaKTay KaXeTTiniriH kepceTesi.

Tytindi ce3dep: Cemeli S0PONLIK NONMUROHbI; OEHCayNbIKKa KambICmbl 8Ceprep; CKPUHUHE; Kayin chakmopnapsl;
paduayus.
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Introduction unresolved. Available data on genetic defects resulting from

The effects of chronic low-dose ionizing radiation on ionizing radiation, such as stable chromosomal aberrations,
human health are the subject of scientific research, with  translocations, and other abnormalities, have also been
renewed interest in this area observed in recent years. One  reported for members of the first generation of the exposed
population exposed to radiation is the population living in  population, including residents of the Beskaragay district.
areas adjacent to the former Semipalatinsk Nuclear Test Thus, a comprehensive analysis of the health status of
Site (SNTS). Since 1949, 468 tests have been conducted at  the population, including the second and third generations
the test site, including 117 above-ground tests [5]. Radiation ~ of people exposed to ionizing radiation, is currently
contamination has affected significant areas, extending far  required.
beyond the test site's boundaries and extending beyond the The aim of this study was to conduct a preliminary
eastern region of the Republic of Kazakhstan. Dosimetry ~ assessment of the results of health screening of the
studies show that the Beskaragay District of Abay Oblastis  population of Beskaragay district, the second and third
among the regions significantly affected by ionizing  generation of persons exposed to radiation as a result of

radiation [15]. nuclear weapons testing.
Since the 1990s, studies have been conducted to Materials and methods
examine the impact of nuclear tests on the health of people Study Object
living in areas adjacent to the nuclear testing site, mainly To comprehensively characterize the health status of
based on dosimetric studies [6, 8]. the population representing the second and third

An important aspect is the fact that, during the SNTS  generations of individuals exposed to ionizing radiation, a
operation and after its closure, a large number of people  screening study was conducted among the population of
continued to reside in the affected areas. Given this, itis of ~ the Beskaragay District. Exclusion criteria included the
considerable interest that researchers can assess not only ~ presence of central nervous system pathology that
the direct effects of radiation exposure suffered by the  precluded screening and patient surveys, and individuals
population up until the cessation of testing in 1989, butalso ~ with no connection to the previously functioning SNTS
their descendants. This fact makes the epidemiological  (residents who arrived after 1991).
situation in the region unique. The primary goal of screening was to identify individuals

The previously mentioned studies focused primarily on  at higher risk of disease or pathological conditions in the
various aspects of assessing the health status of the  population for subsequent monitoring and provision of
population, but these studies generally included only  medical care by primary care organizations. Screening
individuals of the first generation, i.e., those directly  allows for rapid provision of consultative medical care to a
exposed to ionizing radiation as a result of ground large population.

explosions. Thus, attempts were made to evaluate the This preliminary analysis includes data on 222 patients
oncological effects [3, 4], cardiovascular [7, 14], and living in the Beskaragay district, including residents of the
endocrine [9] effects of radiation exposure. villages of Dolon, Mostik, and Cheremushki. Sample size

At the same time, the question of the long-term effects  calculation was performed using the OpenEpi online program,
of chronic low-dose radiation on the human body, including  ensuring 80% statistical power and 95% confidence.
third- and subsequent-generation individuals, remains  (https://www.openepi.com/SampleSize/SSCC.htm).
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Stages and main research methods

The first stage of the screening study included a survey
on patients' health status, risks of developing non-
communicable and socially significant diseases, diet, and
lifestyle. The survey was conducted by completing specially
developed questionnaires, which included  socio-
demographic  questions and  radiation  exposure.
Subsequently, patients were examined and their physical
status was assessed. Blood pressure was measured
according to the recommendations of the European Society
of Cardiology [17].

As part of the screening examination, blood samples
were drawn for a complete clinical and biochemical blood
test. Laboratory tests included thyroid peroxidase
antibodies, TSH, free T4, glycated hemoglobin (as
indicated), blood glucose, lipid profile (triglycerides,
cholesterol, LDL), serum creatinine, ALT, AST, and blood
electrolytes. Biochemical analysis of the parameters under
study was performed using enzyme-linked immunosorbent
assay (ELISA) using standard reagents.

Statistical data processing

Quantitative parameters were assessed for normal
distribution using the Shapiro-Wilk test (for fewer than 50
subjects) or the Kolmogorov-Smirnov test (for more than 50
subjects). Normally distributed quantitative parameters were
described using mean values (M) and standard deviations
(SD), along with 95% confidence intervals (95% Cl). In the
absence of normal distribution, quantitative data were
described using the median (Me) and interquartile range
(IQR). Categorical data were described using absolute
values and percentages. Comparisons between two groups
for a non-normally distributed quantitative parameter were
performed using the Mann-Whitney U test. Comparison of

percentages in the analysis of four-field contingency tables
was performed using the Pearson chi-square test (for
expected value greater than 10) and Fisher's exact test (for
expected value less than 10). Statistical analysis was
performed using SPSS 20.0 (SPSS Inc., New York) and
Jamovi (version 2.5.5; https://www.jamovi.org).

Results

The results of the preliminary analysis of the health
status of the population of Beskaragay district, representing
second- and third-line descendants of victims of the STS
activities, included 222 patients. Table 1 presents the socio-
demographic characteristics of the patients. The mean age
and distribution by age categories differed statistically
significantly between men and women (p = 0.0071). Among
men, the predominant age group was 40-49 years (34.5%),
while among women, the majority were 30-39 years old
(51.4%). There were no significant differences between
men and women in terms of the duration of residence in the
area (p = 0.7281); the majority of participants had lived here
since birth (65.3%). Service in the armed forces, as
expected, was characteristic predominantly of men —
35.7% versus 0.7% among women (p < 0.001). The level of
education did not differ significantly between men and
women (p = 0.1311); the most common education was
secondary vocational education (36.0%), which is typical for
the region. The proportion of individuals registered for
dispensary care also did not differ by gender (p = 0.2771)
and amounted to 25.7% of the total sample. Statistically
significant differences were found in smoking status (p =
0.021), which was more common among men (21.4%) than
women (10.1%). Similarly, alcohol consumption was more
common among men (28.6%) than women (15.9%) (p =
0.0241).

Table 1.
Socio-demographic characteristics of people included in the study.
Parameter | Men(N=84) | Women (N=138) | Total (N=222) p value
Age (years) 0.007"
<19 5 (6.0%) 1(0.7%) 6 (2.7%)
20-29 17 (20.2%) 33 (23.9%) 50 (22.5%)
30-39 28 (33.3%) 71 (51.4%) 99 (44.6%)
40-49 29 (34.5%) 28 (20.3%) 57 (25.7%)
>50 5 (6.0%) 5 (3.6%) 10 (4.5%)
Length of residence in the area (years) 0.728"
Since birth 58 (69.0%) 87 (63.0%) 145 (65.3%)
>1 1(1.2%) 1(0.7%) 2(0.9%)
35 0(0.0%) 3 (2.2%) 3 (1.4%)
Upto 10 5 (6.0%) 12 (8.7%) 17 (7.7%)
10-30 14 (16.7%) 24 (17.4%) 38 (17.1%)
>30 6 (7.1%) 11(8.0%) 17 (7.7%)
Service in the armed forces 30 (35.7%) 1(0.7%) 31 (14.0%) <0.001"
Education 0.131
Incomplete secondary 19 (22.6%) 43 (31.2%) 62 (27.9%)
Secondary vocational 28 (33.3%) 52 (37.7%) 80 (36.0%)
Secondary 17 (20.2%) 14 (10.1%) 31 (14.0%)
Higher 20 (23.8%) 29 (21.0%) 49 (22.1%)
Dispensary registration 25 (29.8%) 32 (23.2%) 57 (25.7%) 0.277
Currently smokes 18 (21.4%) 14 (10.1%) 32 (14.4%) 0.021
Alcohol consumption 24 (28.6%) 22.0 (15.9%) 46 20.7%) 0.024"
"Pearson’s Chi-squared test
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The physical status assessment was based on the
classical approach (table 2). Office systolic and diastolic
BP (SBP and DBP, respectively) were studied. The
median SBP in men was 130 (IQR 10) mmHg, which was
significantly higher than in women (p < 0.001). DBP was
also higher in men and amounted to 80 (IQR 10) mmHg,
while in women it was 70 (IQR 20) mmHg (p = 0.037). It
is worth noting the general tendency to maintain BP
within the target range in accordance with currently valid
international recommendations (McEvoy JW, 2024).
Heart rate (HR) did not differ significantly (p = 0.260).
Signs of lymphadenopathy and thyroid enlargement did
not show significant differences between men and
women (p > 0.05). The majority of examined patients had

an enlargement of the thyroid gland up to grade 1-2
(90.1%).

Of particular interest was the study of laboratory
parameters in the study population. Men had higher levels of
calcium (p = 0.003), sodium (p = 0.001), magnesium (p =
0.004), as well as liver enzymes - ALT (p < 0.001) and AST (p
=0.002). The average creatinine level was significantly higher
in men - 77.7 (13.5) pmollL versus 57.4 (10.4) pmollL in
women (p < 0.001). The median values of these parameters
corresponded to the reference values, with a tendency to
increase among men, which is due to gender differences.

HbA1c levels were within normal limits in both groups
(~5.2%), indicating the absence of significant carbohydrate
metabolism disorders in the majority of participants.

Table 2.
Clinical characteristics of study participants.
Parameter Men (N=84) Women (N=138) p value
Systolic blood pressure (Me, IQR) 130 (10) 120 (10) <0.001"
Diastolic blood pressure (Me, IQR) 80 (10) 70 (20) 0.037"
Heart rate/min (Me, IQR) 70 (7.25) 68 (7.25) 0.260!
Lymphadenopathy 0(0.0%) 2 (1.4%) 0.2682
Thyroid gland 0.8812
Increase to 1-2 degrees 76 (90.5%) 124 (89.9%)
Increase to 3rd degree 8 (9.5%) 14 (10.1%)
Laboratory data
Ca, mmol|l (Me, IQR) 2.32(0.1) 2.26 (0.12) 0.003
K mmol|l (Me, IQR) 4.6 (0.55) 4.5(0.5) 0.749
Na mmol|l (Me, IQR) 141 (2.0) 140 (2.0) 0.001
Mg mmol|l (Me, IQR) 0.84 (0.05) 0.81(0.06) 0.004
Glycated hemoglobin, % (Me, IQR) 5.19 (0.48) 5.16 (0.55) 0.263
Total protein (Me, IQR) 69.84 (4.25) 69.58 (6.07) 0.385
ALT U/L (Me, IQR) 21.91 (19.97) 13.89 (10.39) <.001
AST UL (Me, IQR) 19.13 (9.82) 16.52 (5.2) 0.002
Creatinine umol/l (Me, IQR) 77.72 (13.51) 57.37 (10.38) <.001
Thyroxine mIU/L (Me, IQR) 12.4 (1.85) 12.2 (1.65) 0.369
TSH mIU/L (Me, IQR) 1.65 (1.30) 1.91(1.69) 0.627
ACTH pmol/l (Me, IQR) 17.9 (17.46) 16.7 (13.52) 0.993
Cortisol nmol/l (Me, IQR) 319.0 (122.0) 249.3 (145.2) 0.020
Insulin mIU/ml (Me, IQR) 5.2 (4.64) 6.79 (5.73) 0.048

"Mann-Whitney U test; 2Pearson’s Chi-squared test

Among the hormonal parameters, differences were
found for cortisol, the level of which was higher in men -
319.0 (122.0) nmol/l versus 249.3 (145.2) nmol/l (p =
0.020), and insulin, the level of which, on the contrary, was
higher in women - 6.79 (5.73) pU/ml versus 5.20 (4.64)
pU/mI (p = 0.048). This fact reflects a moderately increased
insulin resistance in women, which is physiologically
explained by a higher content of adipose tissue and the
effect of estrogens on glucose metabolism. Thyroid status
indicators did not differ statistically and also corresponded

to normal thyroid function despite the increase in its size
detected during physical examination. For other
parameters, including concentrations of potassium, total
protein, thyroxine, TSH and ACTH, no statistically
significant differences were found between men and women
(p>0.05).

The median individual external gamma radiation doses
to the participants were 1.8 cSv (IQR: 0.4-4.2) and did not
differ statistically between men and women (p = 0.433)
(Table 3).

Table 3.
Characteristics of radiation doses of the subjects studied, as well as their previous generations (cSv, Median (IQR)).
Parameter Male Female Total p
Dose 22(04104.7) 1.7(04103.9) 1.8(04104.2) 0.433
Father's dose 4.7 (0.0 t0 29.6) 4.6 (0.0t022.4) 4.7 (0.0 to 25.8) 0.898
Mother's dose 5.0 (0.0t0 19.3) 5.1(0.0t0 16.8) 5.0(0.0t0 17.8) 0.964

Figure 1 shows the distribution of individual external
gamma radiation doses (cSv) among subjects in various
age categories. The median radiation dose gradually
increased with age, reaching a minimum value (less than 1

cSv) among participants under 19 years of age, increasing
between 20 and 39 years of age, and reaching a maximum
among patients over 40 years of age, reaching up to 20 cSv
among some respondents over 50 years of age.
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Figure 1. Doses of descendants of persons exposed to radiation, depending on age.
Discussion value for most patients [12]. However, this requires a more

Assessing the health status of the population affected
by the activities of the STNS is a critical issue and remains
relevant today. This is primarily due to the large population
living in the adjacent areas, including those directly exposed
to ionizing radiation, as well as their descendants. Studies
at various levels (local and international) conducted over
the past 30 years have demonstrated the need for further
detailed analysis of radiation effects on the health of
exposed populations. It is emphasized that all subsequent
scientific research should focus specifically on the
descendants of future generations [14, 11].

The results we present demonstrate a preliminary
assessment of the health status of individuals who are
second - and third-degree descendants of individuals
affected by the STS activities.

Al study sites currently reside in the Beskaragay
District, which is located in the zone of maximum radiation
risk [2, 8]. The analysis revealed that the majority of
participants in the registry are middle-aged patients (men
were predominantly 40-49 years old (34.5%), and women
were predominantly 30-39 years old (51.4%). It is important
to note that the majority of participants (65.3%) had lived in
the area since birth. This fact is of significant importance for
the interpretation of further large-scale studies on the
relationship between low-dose radiaton and the
development of stochastic and genetically mediated
diseases. The degree of participation in medical checkups
is an important indicator reflecting the preventive principle
of healthcare organization. However, preliminary results
demonstrate a relatively low rate of participation in medical
checkups, amounting to 25.7%, with no significant
differences between men and women. Traditional risk
factors—smoking and alcohol consumption—were more
common among men (21.4% smoking and 28.6% alcohol
consumption, p=0.021 and p=0.0241, respectively), which is
consistent with global and regional data.

The assessment of the physical status of patients is of
great interest. It was found that the median value of office
SBP was 130 (IQR 10) mmHg in men and 120 (IQR 10)
mmHg in women (p < 0.001). DBP was also higher in men
and was 80 (IQR 10) mmHg and 70 (IQR 20) mmHg in
women (p = 0.037). This level corresponds to the target BP

29

detailed definition. According to current recommendations,
SBP in the range of 120-139 mmHg should be considered
elevated BP, which was previously called prehypertension
[12]. Thus, this category of patients requires more targeted
dynamic monitoring. Heart rate (HR) did not differ
significantly (p 0.260) between men and women,
amounting to 70 (IQR 7.25) and 68 (IQR 7.25) beats per
minute, respectively. In recent decades, HR has received
great attention, and experts recommend considering a
resting HR of over 80 beats per minute as one of the risk
factors for the development of cardiovascular events. This
fact is especially important in patients with elevated blood
pressure, representing a variant of chronic hyperactivation
of the sympathetic nervous system [13]. Available research
results emphasize the association between ionizing
radiation and the development of hypertension, including in
individuals living in areas adjacent to the STNS. Thus, it
was found that age-adjusted odds ratios for arterial
hypertension statistically significantly increase in groups
with higher radiation levels [11]. In addition, it was found
that cardiovascular diseases in general was diagnosed
significantly more often than in the control group (RR=2.27)
and among the population of the Republic of Kazakhstan
(RR=2.25) [7].

The presented analysis showed that 90.1% of the
patients examined had grade 1-2 thyroid enlargement. In
this regard, it is important to note that a cross-sectional
study examining the radiation risks of thyroid enlargement
demonstrated a link between this pathology and the length
of residence in radiation-contaminated areas and the
patient's age at the time of exposure [9, 10].

The results demonstrate statistically significant gender
differences in a number of laboratory parameters. Men had
higher levels of calcium, sodium, magnesium, creatinine,
transaminases (ALT, AST), and cortisol, which is likely related
to physiological characteristics of male metabolism—greater
muscle mass, increased anabolic activity, and enhanced
functioning of the hypothalamic-pituitary-adrenal axis. Higher
liver enzyme levels in men may also reflect greater physical
activity and muscle catabolism, rather than liver pathology.
Meanwhile, women had higher insulin levels, consistent with
literature data on the tendency of women to have moderately
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elevated insulin resistance due to a higher body fat percentage
and the influence of estrogens on carbohydrate metabolism.
The absence of differences in TSH, thyroxine, and ACTH levels
indicates comparable endocrine regulation activity in both
Sexes.

The fact that all participants included in the analysis had
a calculated radiation dose is also crucial, which is
undoubtedly important for further research into the effects of
radiation on public health. For example, the analysis shows
a gradual increase in the median dose with age, reaching
up to 20 cSv for some respondents over 50 years of age.
This distribution reflects the cumulative effect of radiation
exposure associated with age and duration of residence in
contaminated areas [1]. Overall, there is a tendency for
individual doses to increase with age, which is consistent
with historical data on the heterogeneity of background
radiation in different periods [15, 16].

Conclusion

Thus, the obtained data confirm the relevance of
continuing research to assess the possible long-term effects
of chronic low-dose irradiation and the intergenerational
transmission of radiation-mediated changes among the
population living in the territory of the former STS. The
results of this phase of the study highlight the need for an
expanded sample, in-depth clinical, laboratory, and
instrumental examinations, and further registry development
to study the relationship between radiation exposure and
the development of somatic diseases in the descendants of
exposed individuals.
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