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CTPYKTYPA TA XAPAKTEPUCTUKA ITPUYMH CMEPTI
IMOCTPAXKIAJINX BHACJIIIOK ABAPII HA YOPHOBWJIBCHKIN
AEC 3A MATEPIAJIAMU MEJINYHOI EKCIIEPTHU3U LIIO10
MMPUYMHHO-HACJIIIKOBOTI'O 3B'I3KY 3AXBOPIOBAHbB 3 JI€IO
IOHI3YIOUOT'O BUTIPOMIHIOBAHHS V BIIJIATEHU
ITICJITIABAPINHUI ITEPIO/ (2024 pik)

Mpo6aeMa NPUYNHHOTO 3B'A3KY 3aXBOPIOBAHHS, WO CTAN0 NPUYMHOK CMEPTI, 3 A€l i0HI3yI04Oro BUNPOMiHIOBAHHA Y
BigfaneHuit nicnaaBapinHuii nepiof BHACNifOK WKignnBoro BnanBy YopHobunbcbkoi katactpodu (y ToMy yuchi pa-
AiaLifHOro onpoMiHeHHs) Nif Yac BUKOHAHHsA NpotecinHux, BiicbKOBUX UM CNy60BUX 000B'A3KIB Ta/abo Npoxu-
BaHHsA Ha papiauiitHo 3abpyaHEHWUX TepuTopifAX WO € [OAATKOBUM OMPOMiHEHHAM He 3 BJIACHOT BMHM, @ BHACNi[OK
pagiauinHoi aBapii, 3yMOBMNO PO3BUTOK CreLianbHOT hOpMU MEAUYHOT eKCNEPTU3N B CUCTEMT MESUYHOTO COLiaNbHO-
ro 3aXMCTy A1 NOCTPAXKAANUX KOHTUHFEHTIB HACENEHHS.
MeTta. BuBUNTU Ta OXapaKTepU3yBaTH CTPYKTYPY 3MiH KaTeropiit nocTpaxaanux BHacnifok YopHoOMAbCbKOT KaTacTpo-
¢ y BippaneHomy nicnsasapiiHomy nepiofi (2013-2023 pp.) WoA0 NPUYNHHO-HACNTIAKOBOTO 3B'A3KY 3aXBOPIOBAHHS,
O CTaN0 NMPUYMHOIO CMEPTI, 3 HACNifKaMM [ii 10Hi3yl040ro BUNPOMiHIOBAHHA Ta WKigAMBOro BNAUBY YOpHOOMILCHKOT
KatacTpodu 3a marepianamu ekcnepTHux cnpas LleHTpanbHoi MixBigomyoi ekcneptHoi Komicii MO3 Ykpainu (LMEK).
Marepian i metogu. Po6oTa BUKOHAHA B AM3alHi PETPOCNEKTUBHOIO JOCTIAXKEHHS, WO 6a3yeTbCA HA aHaNi3i CTpykK-
TYpU BCiX KaTeropiit noctpaxpaanux Bif aBapii Ha YopHobunbcbkiin AEC (YAEC) Bnpoposx 2008—2024 pp. Ta BUBYEHHI
58 137 MEANYHUX eKCNEPTHUX CMpaB, y TOMY Yncni 19 524 nocmepTHUX, KOTPi Bynn po3msHyTi B 2013-2023 pokax
AN BCTAHOBNEHHS NPUYMHHO-HACNIAKOBOTO 3B'A3KY MiX XBOpPOOOIO Ta BNMBOM pafdiallii, a TaKoXK iHIWMX WKiANUBUX
dakTopiB i ymoB BHacnigok aBapii Ha YAEC.
Pe3ynbTtaTu. 3aranbHa KinbKicTb NOCTpaXaanux Aopocnoro Biky ctaHom Ha 01.01.2024 nopieHaHO 3 2008 poKOM 3MeH-
wunack Ha 581 170 ocib, abo Ha 31,68 %. YncenbHicTb nikigatopis aBapii 3MeHwunacs Ha 124 382 ocobu (45,01 %),
TOOTO 33 OCTaHHi 15 pOKiB NoMep MaiixKe KOXeH TpeTii-apyruil yyacHuk nikeinauii Hacnigkie asapii Ha YAEC. KinbkicTb
noTepnisiux AOpocnoro Biky 3meHwwunacsa Ha 29,41 % (458 233 ocobu). Y CTpyKTYpi MeanyHMX eKCnepTHWUX CrpaBs
NpoBigHE MiCLe fK 3aXBOPIOBAHHSA, WO CTaNo NPUYMHOK CMEPTi, NOCifaloTb OHKOJOMYHI 3axBoptoBaHHA — 52,10 %,
XPOHi4YHi XBOPOOM CUCTEMM KPOBOOGITY Ta iX YCKNALHEHHSA CTaHOBAATbL 42,00 % (cepueBo-cynuHHOT cuctemu — 19,60 %,
LepebpoBackynspHoi cuctemun — 22,40 %), XpOHiuHi 3aXBOPIOBAHHA AnXanbHOT cuctemmn — 3,00 %, iHWi 3aXBOPIOBAHHSA B
uinomy — 2,90 %. Y cTpyKTypi OHKONOriyHmx Bunagkis (n=10 172) Bnponosx 2013-2024 pp. OCHOBHY NpUYMHY CMEpTi
CTaHOBNATb OHKOrematonoriyHi 3axsoptoBaHHa (18,00 %), pak ToBCTOro KuiwkiBHMKa (15,00 %), pak MONOYHOT 3an031 y
XiHoK (13,00 %), pak nepegmixypoBoi 3an03u y 4onoBikis (11,99 %), pak sereHb i BepxHix guxanbHux wnsxis (8,01 %).
BucHoBOK. Y BigfaneHuii nicnaasapiitHuii nepiog (2013-2024 pp.) 3pocna notpe6a B ekcnepTu3i NpUYMHHO-HaCNia-
KOBOrO 3B'f3KY 3aXBOPIOBAHHS, WO CTajo MPUYMHOIO CMEPTi, 3 Ai€l0 10HI3ylYOro BUNPOMiHIOBAHHA Ta HACNifKaMu
aBapii Ha YAEC. BnpopoBsx 2013-2024 pokiB Mano micue NMpUCKOPeHe CKOPOYEHHS BCiX KATEropiit moctpaxpanumx
BHACNigoK aBapii Ha YopHobunbebkiit AEC. Y cTpyKTypi MefuyHUX eKcnepTHUX cnpas npoTarom 2013-2023 pokis
NpoBifiHe Miclie 3aXBOPIOBaHb, IO CTaju NPUYMHOK CMEPTi, NOCiAal0Th OHKOJOTIYHI, CepLeBo-CyAUHHI Ta Lepebpo-
BACKyNAPHi 3aXBOPIOBAHHSA.
KniouoBi cioBa: ioHi3ytoUue BUNPOMiHIOBAHHA; yY4aCHUKM NiKBigauii HacnigkiB aBapii Ta noTepnini BHacNifoK aBapii
Ha YopHoOunbebkiit AEC; meanyHa ekcnepTusa MpUYMHHOTO 3B'A3KY 3aXBOPIOBAHHA 3 Ai€l0 i0Hi3yKYOro BUMpPOMi-
HIOBaHHA Ta Hacnigkamu aBapii Ha YAEC; YopHoOunbcbka katactpoda.
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STRUCTURE AND CHARACTERISTICS OF THE CHORNOBYL NPP
ACCIDENT SURVIVORS REASONS OF DEATH ACCORDING TO
THE MATERIALS OF MEDICAL EXPERTISE FOR THE CAUSAL
RELATIONSHIP OF DISEASES WITH THE EFFECT OF IONIZING
RADIATION IN THE REMOTE POSTACCIDENTAL PERIOD (2024 year)

Problem of the causal relationship of disease that became the reason of death with the effect of ionizing radiation
and due to harmful influence of the Chornobyl Catastrophe during performance of professional, military or official
duties and / or living on radiation-contaminated areas, additional exposure not through their own fault but due to
a radiation accident, caused the development of a special form of medical expertise as part of the of medical social
protection system for suffered contingents in the remote postaccidental period.
Objective. To study and characterize the structure of the survivor categories (clean-up workers and victims) of the
Chernobyl Catastrophe in the remote post-accident period (2013-2024) regarding the causal relationship of disease
that became the reason of death with the effect of ionizing radiation and due to harmful influence of the Chornobyl
Catastrophe based on the materials of expert cases of the Central Interdepartmental Expert Commission of the
Ministry of Health of Ukraine (CIEC).
Material and methods. The work was performed in the design of a retrospective study that based on analysis of the
structure of all categories of Chornobyl NPP accident (ChNPP) survivors during 2008-2024 years and studying of
58,137 medical expert cases, including 19,524 postmortem cases, which were considered by CIEC during 2013-2023
to establish a causal relationship between the disease and influence of radiation exposure and other harmful fac-
tors and conditions during ChNPP accident.
Results. The total number of adult survivors as on 01.01.2024, compared to 2008, decreased by 581,170 persons,
or by 31.68 %. The number of clean-up workers of the accident decreased by 124,382 people (45.01 %), that
means — during the last 15 years, almost every third-second participant in the liquidation of the consequences of
the accident at the ChNPP died. The number of adult victims decreased 29.41 % (458,233 persons). In the struc-
ture of medical expert cases, the leading place as a disease that became the reason of death is occupied by onco-
logical diseases — 52.10 %, chronic circulatory diseases and their complications make up 42.00 % (cardiovascu-
lar system — 19.60 %, cerebrovascular system — 22.40 %), chronic diseases of the respiratory system - 3.00 %,
other diseases in general — 2.90 %. In the structure of oncological postmortem expert cases (n=10,172) during
2013-2024 the main reason of death belongs to oncohematological diseases (18.00 %), colon cancer (15.00 %),
breast cancer for woman (13.00 %), prostate cancer for man (11.99 %), lung and upper respiratory tract cancer
(8.01 %).
Conclusion: In the remote post-accidental period (2013-2024) has increased the necessity of expertise of the
causal relationship of disease that became the reason of death with the effect of ionizing radiation and the
ChNPP accident consequences. During 2013-2024 period quick reducing for all survivors’ categories of the
Chornobyl NPP accident taken place. In the structure of medical expert cases during 2013-2023 the leading
place of the disease that became the reason of death is occupied by oncological, cardiovascular and cerebrovas-
cular diseases.
Key words: ionizing radiation; clean-up workers and victims of Chornobyl NPP accident; medical expertise of the
causal relationship of disease with the effect of ionizing radiation and the ChNPP accident consequences; Chornobyl
catastrophe.
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INTRODUCTION

One of the key issues to minimize the consequences of
the Chornobyl NPP (ChNPP) became the problem of
medical expertise of survivors [1, 2] for establish the
causal relationship of disease that became the reason
of death with the effect of ionizing radiation and the
ChNPP accident consequences. The basis of social
protection of the Chornobyl accident survivors is till
our days with updating the of the Law of Ukraine «On
status and social protection of citizens affected by the
Chornobyl catastrophe» ratified by the Verkhovna
Rada (Ukrainian Parliament) on April 1, 1991 [3]. The
12th Article of this low is dedicated to «Establishing a
causal link between the disease connected to the
Chornobyl catastrophe, partial or complete disability
of survivors affected by the Chornobyl catastrophe and
the Chornobyl catastrophe». Of significant influence
on making decisions in this issue are also articles 2, 14,
27 of these documents [4]. According to the decision
of Government Commission Ne 539 from August 13,
1988 in agreement with the Trade-Unions and
Goskomtrud of USSR the order of Ministry of Health
No 731 from September 28, 1988 was issued «On the
organization of the Central Interdepartmental Expert
Council to establish causation of disease and disability
with the works at the aftermath of ChINPP accident
and their professional nature at the All-Union
Research Center for Radiation Medicine Academy of
Medical Sciences» [4].

OBJECTIVE

To study and characterize the structure of the survivor
categories (clean-up workers and victims) of the
Chornobyl Catastrophe in the remote post-accident
period (2013—2024) regarding the causal relationship
of disease that became the reason of death with the
effect of ionizing radiation and due to harmful influ-
ence of the Chornobyl Catastrophe based on the mate-
rials of expert cases of the Central Interdepartmental
Expert Commission of the Ministry of Health of
Ukraine (CIEC).

MATERIALS AND METHODS

The work was performed in the design of a retrospec-
tive study that based on analysis of the structure of all
categories of ChNPP accident survivors during 2013—
2023 years and studying of 58,137 medical expert
cases, which were considered by CIEC during 2013—
2023 to establish a causal relationship between the
development and progression of disease that leads to
disability and death (19,524) and influence of radia-

tion exposure and other harmful factors and condi-
tions during ChNPP accident using a systematic analyt-
ical approach to assessing the medical and nonmedical
parameters presented in medical expert documentation.

In accordance with the requirements of current reg-
ulations, the materials of expert cases included docu-
ments confirming the status (category) of the victim,
passport data and information about the place of resi-
dence, professional history and experience, medical
documentation regarding health before and after the
ChNPP accident, results of outpatient and inpatient
examination and treatment (if necessary — the results
of morphological examinations, in case of death — auto-
psies), also a certificate of permanent disability [5—9].
The analysis of every cases was performed under the
condition of the diagnosis verification by the members
of the expert group, approved by the voting protocol of
the CIEC members.

RESULTS AND DISCUSSION

On 01.01.2024 the status of survivors of the Chornobyl
Catastrophe in Ukraine had 1,531,893 persons,
including 279,664 children (Table 1).

The total number of adult survivors as on
01.01.2024, compared to 2008, decreased by 581,170
persons, or by 31.68 % (from 1,834,536 to 1,253,366
persons).

During 2008—2024, the number of clean-up workers
of the accident decreased from 276,327 to 151,945, or
by 124,382 people (45.01 %), that means — during the
last 15 years, almost every third-second participant in
the liquidation of the consequences of the accident at
the ChNPP died.

The number of adult victims decreased from 1,558,209
in 2008 to 1,099,968 in 2024, or by 29.41 % (458,233
persons). The number of children affected by the
ChNPP accident has decreased from 534,568 in 2008
t0 279,964 in 2024, or by 254,604 (47.62 %). Regarding
the reduction of the number of this category, it is nec-
essary to take into account the loss of the status of vic-
tims by children upon reaching the age of majority
according to the current legislation.

It is impossible to miss the characteristics of the vic-
tims of the ChNPP accident such a painful and social-
ly important indicator as 42,467 people who have the
status of wife / husband of the deceased citizen whose
death was related to the Chornobyl catastrophe.

Expertise to establish the causal relationship of
diseases, disabilities and causes of death with the
action of ionizing radiation and other harmful fac-
tors of the ChNPP accident are provided for all citi-
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Table 1
The number of people who have the status of affected under the Chornobyl Catastrophe on January 1, 2024
Name of indicators Number
total number of survivor persons: 1,531,893
of them:
» clean-up workers of the Chornobyl NPP accident: 151,945
including the following categories:
> category 1 A from the number of clean-up workers of the Chornobyl NPP accident (persons with disabilities (invalids): 47,324
5 group of disability 1,802
1" group of disability 30,226
[1I group of disability 15,299
> category 2 A from the number of clean-up workers of the Chornobyl NPP accident 83,024
> category 3 A from the number of clean-up workers of the Chornobyl NPP accident 21,597
» victims of the Chornobyl Catastrophe: 1,379,948
including the following categories:
> category 1 B from the number of victims of the Chornobyl catastrophe (persons with disabilities (invalids): 49,335
I* group of disability 2,469
1" group of disability 25,858
[1I group of disability 21,008
> category 2 B from the number of victims of the Chornobyl catastrophe 47,302
> category 3 b from the number of victims of the Chornobyl catastrophe 331,581
> category 4 B from the number of victims of the Chornobyl catastrophe 670,519
> category 4 ' from the number of victims of the Chornobyl catastrophe (persons who worked outside the exclusion zone 1,249
in particularly harmful working conditions — ionizing radiation and open sources of ionizing radiation)
> series category [l (victim children) 279,964
category D with disabilities (children-invalids): 1,060

zens of Ukraine who, according to current legisla-
tion, have the status of survivors of the Chernobyl
catastrophe [4—9].

Category 1 of survivors of the accident at the
Chernobyl NPP is the most critical in terms of loss of
health and workability, as it consists of persons who
have the status of survivors of the ChNPP accident and
have lost workability due to diseases for which has been
established a causal relationship with the impact of
radiation exposure and other harmful consequences
of the ChNPP accident.

During the period 1995—2014, there was a fast
increase in the number of survivors of category 1 (from
40,106 to 117,158). In 2015—2023 there is a gradual
decrease in the number of survivors of this category
from 113,268 on January 1, 2015t0 97,719 on January 1,
2024.

When significant decrease in the total number of
clean-up workers of ChNPP accident taken place
from 243,456 personsin 2013 to 151,945 in 2024 (or by
91,511 persons, 37.59 %), the number of clean-up
workers who have the 1st category decreased by 20,185
persons (from 67,509 in 2013 to 47,24 in 2024, or by
29.90 %). At the same time the relative number of
clean-up workers who have the 1st category was 27.73 %
in 2013 and 31.14 % in 2024.

The total number of adult victims also significantly
decreased during 2013—2024: from 1,426,427 persons
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in 2013 to 1,099,968 in 2023 (or by 326,459, 22.87 %).
At the same time the absolute number of victims of
the 1% category significantly didn’t change — in-
creased by 86 people (from 49,249 in 2013 to 49,335
people in 2024). The relative number of victims who
have the Ist category was 3.45 % in 2013 and 4.48 %
in 2024.

Thus, during 2013—2024, there is a fast decrease in
the total number of all categories of survivors with a
significant reduction in the absolute number of clean-
up workers of ChNPP accident who have the 1st cate-
gory and the relative stability of the number of the
cohort of adult victims of thelst category. It should be
taken into account that this relative stability of the
number of victims of adult age who have the 1st cate-
gory is formed from the ratio of losses of persons of this
cohort and its replenishment due to the establishment
of causation of disease, leading to loss of health, dis-
ability and death with the action of ionizing radiation
and other harmful factors of the ChNPP accident in
the remote post-accidental period from categories 2 A
and2b,3Aand b, 4 B.

The main reasons leading to these changes are the
increase in the incidence and prevalence of severe
chronic disabling diseases, which quickly lead to a
decompensated course and the development of com-
plications, which, accordingly, leads to an increase in
the mortality rate of the survived population [10].
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Table 2

Consideration by the CIEC the medical cases of the survivors (by category) regarding the establishment of
causal relationship with the impact of radiation exposure and the consequences of the ChNPP accident

Categories of survivors

survivors category of evacuees and residents of residents of the  victims
Year cat. 1 (A, B) clean-up workers residents of the guaranteed zone of enhanced cat. j total
2A  3A the mandatory voluntary radiological
resettlement resettlement control
zone (cat. 2 B) zone (cat. 3 B) (cat. 4 B)

2013 662 281 17 15 103 514 0 1,592
2014 825 373 23 16 100 524 1 1,862
2015 990 431 45 20 165 433 0 2,084
2016 921 481 34 18 90 303 0 1,847
2017 955 351 40 20 112 285 0 1,763
2018 974 438 36 20 126 237 0 1,831
2019 902 461 35 15 125 323 0 1,861
2020 857 357 28 15 90 268 1 1,616
2021 1,113 453 28 51 64 225 1 1,935
2022 894 290 15 72 59 184 1 1,515
2023 881 356 21 33 64 262 1 1,618
Total 2013-2023 9,974 4272 322 295 1098 3558 5 19,524
Table 3
Structure of nosological forms of oncological postmortem expert cases

Nosological forms Number of cases (n=10,172) Portion in %

Oncohematological diseases 1,831 18.00

Lung and upper respiratory tract cancer 814 8.01

Thyroid cancer 407 4.00

Stomach cancer 698 6.86

Pancreatic cancer 203 1.99

Colon cancer 1,526 15.00

Prostate cancer 1,220 11.99

Breast cancer 1,323 13.00

Cancer of the uterus and ovaries 305 2.99

Skin cancer and melanoma 1,119 11.01

Kidney and urine bladder cancer 726 715

In total, during 2013—2024, medical expert cases
were considered: victims with disabilities — 42,078
cases, cancer patients — 30,459 cases, deceased —
19,524 cases.

In the structure of postmortem expert cases the
absolutely dominated category is survivors of the 1%
(A and B) category (51.08 %), who, as patients with an
expertly verified a causal relationship with the impact
of radiation exposure and the consequences of the
ChNPP accident and confirmed loss of workability,
have a more severe decompensated course of the dis-
ease. On the second place there are clean-up workers
of 2 A category (21.89 %), who participated in clean-
up works, relatively, at the first stages of the accident
and receive higher doses of irradiation (Table 2).

Today, in the structure of medical expert cases, the
leading place as a disease that became the reason of
death is occupied by oncological diseases — 52.1 %,
chronic circulatory diseases and their complications

make up 42.00 % (cardiovascular system — 19.6 %,
cerebrovascular system — 22.4 %), chronic disecases
of the respiratory system — 3.0 %, other disecases in
total — 2.9 %.

In the structure of oncological postmortem expert
cases (n=10,172) during 2013—2024 the main reason of
death belongs to oncohematological diseases (18.00 %),
colon cancer (15.00 %), breast cancer for woman
(13.00 %), prostate cancer for man (11.99 %), lung
and upper respiratory tract cancer (8.01 %) (Table 3).

CONCLUSIONS

1. In the remote post-accidental period (2008—2024)
has increased the necessity of expertise of the causal
relationship of disease that became the reason of death
with the effect of ionizing radiation and the ChNPP
accident consequences.

2. Quick reducing for all categories of survivors of the
ChNPP accident taken place. The total number of
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adult survivors as on 01.01.2024, compared to 2008,
decreased by 581,170 persons, or by 31.68 % (from
1,834,536 to 1,253,366 persons).

3. The number of clean-up workers during 2008—2024
decreased from 276,327 to 151,945, or by 124,382
people (45.01 %), that means — during the last 15
years, almost every third-second participant in the lig-
uidation of the consequences of the accident at the
ChNPP died.

4. The number of adult victims decreased from
1,558,209 in 2008 to 1,099,968 in 2024, or by 29.41 %
(458,233 persons).

5. In the structure of medical expert cases during
2013—2023, the leading place as a disease that became
the reason of death is occupied by oncological dis-
eases — 52.1 %, chronic circulatory diseases and their
complications make up 42.00 % (cardiovascular sys-
tem — 19.6 %, cerebrovascular system — 22.4 %).
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