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Abstract

Introduction. The problem of thyroid cancer requires increased attention to prevention and early
detection of pathology.

Aim. To analyze indicators of timely detection of thyroid cancer in Ukraine over the last decade.

Materials and methods. According to data from the National Cancer Registry of Ukraine for 2014-2024,
national, regional, and gender indices were analyzed: incidence rate, % detection of thyroid cancer during
preventive examinations, distribution of newly detected cases by stages, and one-year fatality rate.
Results. Despite the visually detectable nature of thyroid cancer, between 2015 and 2024, 20-25%
of cases were detected at stages III-IV. The incidence of thyroid cancer among women is 3.5-4.5 times
higher than among men, and as of 2019, their standardized indicators were practically the same as the
global ones, amounting to 10.5 per 100,000 women and 2.8 per 100,000 men. During the lockdown in
2020-2021, the incidence of thyroid cancer and its detection during preventive examinations decreased
significantly. The full-scale war was accompanied by a further decline in the detection of thyroid cancer
during medical check-ups and an increase in its detection at stages III-1V in southern and eastern Ukraine.
Both before and during the lockdown and war, the best situation in terms of early detection of thyroid
cancer was observed in Kyiv, where the people had the best access to medical care. It was found that the
lower incidence of thyroid cancer in men was accompanied by higher one-year fatality rates, along with
a lower percentage of cases detected during preventive examinations in the pre-war period. There are
negative correlations between detecting thyroid cancer during medical check-ups and the diagnosis at
stages III-IV (rxy= -0.82) and one-year fatality rate (-0.54), as well as positive correlations between the
early detection of thyroid cancer and one-year survival rate (0.59).

Conclusions. The COVID-19 pandemic and the full-scale war with russia have negatively affected the
timeliness of detection and survival rates for thyroid cancer. This points to the need for adequate strategies
to improve the accessibility of preventive services for the population, especially in the face of global threats.

Keywords: thyroid cancer, prevention, early detection, management, public health, healthcare
system, accessibility of medical services, global threats

INTRODUCTION

Over the past decades, the incidence of thyroid
cancer has increased significantly worldwide and in
Ukraine [1-2]. According to GLOBOCAN estimates for
incidence and mortality rates, published by Lancet in
2022, age-standardized incidence rates in 2020 were 10.1
per 100,000 women and 3.1 per 100,000 men [2].
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The diagnostics and treatment of thyroid cancer
are long-term and costly and therefore make a significant
burden on healthcare systems [3] and require management

efforts aimed at prevention and early detection,
particularly in countries with limited resources [4].
Most researchers attribute the increase in

the incidence of thyroid cancer to both improved
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diagnostics [5] and a true increase in the pathology due to
the negative impact of environmental factors, primarily
iodine deficiency and radiation contamination [6-7].

For Ukraine, thyroid cancer is an important issue,
as a significant part of its territory was exposed to
radiation after the Chernobyl accident [6]. According to
research conducted by the V.P. Komisarenko Institute of
Endocrinology and Metabolism of the National Academy
of Medical Sciences of Ukraine, it has been established
that virtually the entire territory of Ukraine, and not just
its western regions as previously thought, is an iodine-
deficient zone to one degree or another [7].

It is well known that the accessibility of medical
care has a significant impact on incidence rate. In this
regard, it should be noted that most healthcare systems
in 2019-2021 faced the adverse impact of the COVID-19
pandemic on the timely detection of cancers [8]. In
addition, since 2022, Ukraine has been living in the
realities of a full-scale war with russia, accompanied by
an increase in demographic and socio-economic problems,
which leads to a decrease in the accessibility of healthcare
and therefore negatively affects the population health [9].

AIM

To analyze the indicators of timely detection of
thyroid cancer in Ukraine over the last decade, in the pre-
pandemic years 2014-2019, after the national lockdown
due to the COVID-19 pandemic (2020-2021), and after
the start of full-scale war with russia (2022-2024).

MATERIALS AND METHODS

According to the annual reports of the National
Cancer Registry of Ukraine for 2014-2024 [10], which
contain online data for the current year and additional
data for the previous year, a cross-sectional study was
conducted. The following indicators were analyzed:

incidence rate, % detection of thyroid cancer during
preventive examinations, distribution of newly detected
cases by stages, and one-year fatality rate. The indicators
were analyzed for the whole of Ukraine, by gender, and
summarized for certain regions: West (Volyn, Zakarpattia,
Ivano-Frankivsk, Lviv, Rivne, Ternopil, Khmelnytskyi, and
Chernivtsi regions), East (Dnipropetrovsk, Zaporizhzhia,
Kharkiv regions), Center (Vinnytsia, Zhytomyr, Kyiv,
Kirovohrad, Poltava, Sumy, Cherkasy, Chernihiv regions),
South (Mykolaiv, Odesa, Kherson regions) and Kyiv city.
Since the annexation of the Autonomous Republic of
Crimea and parts of the Donetsk and Luhansk regions in
2014 no data has been received. Therefore, these regions
were not included in the study. Since the start of the full-
scale invasion by russia, due to the lack of accurate data
on the population of Ukraine, the National Cancer Registry
has not published data on incidence rate and death rate.

A database was created on the Microsoft Excel
platform to process and present the obtained materials.
Indicators for certain regions of Ukraine were calculated
as the mean of indicators for territories belonging to
a specific region. To test hypotheses about the relationship
between the percentage of new cases of thyroid cancer
detected during preventive examinations, incidence
rates and indicators of late detection, we used Pearson’s
paired correlation-regression analysis [11] using the
STATISTICA.10 program.

RESULTS

It has been established that the age-standardized
incidence rates of women with thyroid cancer in Ukraine
in 2019 (before the 2020 lockdown and the 2022 war)
were 10.5 per 100,000 of the corresponding population,
and 2.8 for men.

Moreover, the incidence rates of thyroid cancer
among women remained 3.5-4.5 times higher than among
men throughout the entire observation period (Table 1).

Table 1
Crude Incidence Rates of Thyroid Cancer (per 100,000 Population), Adjusted Rates 2014-2023

Region | population 2014 2015 2016 2017 2018 2019 2020 (2021 (2022-2023
Ukraine women 12,6 13,4 13,2 12,8 13,9 14,2 11,0 12,7 NDA
Ukraine men 3,6 3.2 3,0 3,5 3,8 3,8 3,0 33 NDA
Ukraine all population 8,4 8,7 8,5 8,4 9,2 9,3 7,3 8,3 NDA
West all population 4.2 4.7 5,0 5,1 5,0 5,7 4.4 6,8 NDA
East all population 6,6 7,8 8,0 7,8 8,6 8,7 7,5 8,1 NDA
Center all population 11,2 11,9 10,9 11,7 11,5 10,9 8,4 8,1 NDA
South all population 8,7 7,8 7,8 7,0 9,5 10,4 8,3 9,8 NDA
Kyiv all population 19,2 17,3 15,7 14,2 17,8 17,9 12,5 13,8 NDA

NB: NDA — no data available.

From 2014 to 2019, the incidence rates of thyroid cancer
gradually increased, in 2020 it decreased significantly (—22.5%
in women and —21.1% in men), in 2021 the incidence rates
increased slightly, but did not reach the 2019 level.
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An increase in the incidence of thyroid cancer in the
pre-pandemic period was observed in all regions of the
country, except for the Center and Kyiv, where its levels
remained consistently high throughout the observation
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period, with the highest rates in the capital. The lowest
incidence rates of thyroid cancer were in the West.

Most new cases of thyroid cancer were detected at
early stages of the I-II. However, almost every fourth to fifth
Ukrainian patient with thyroid cancer (20.6-24.5%) was
admitted to healthcare facilities at late stages III-IV (Table 2).

Late detection rates for thyroid cancer remained
consistently high in western Ukraine, while the lowest
rates were observed in Kyiv. Since 2022, a significant

increase in this indicator has been observed in the East
and South.

The fatality rate within one year of diagnosis
showed a generally downward trend in Ukraine (Table 3).
Its lowest levels were in Kyiv, and the highest were in
western and eastern Ukraine.

As can be seen in Fig. 1, the one-year survival rate
for men is worse than for women, although the difference
is gradually decreasing.

Table 2
Detected Cases of Thyroid Cancer in Stages IlI-IV (%), Online Data 2015-2024
Region | 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Ukraine 22,1 23,4 24,5 23,7 23,5 22,8 20,2 24,0 22,6 20,6
West 32,5 31,3 31,8 33,5 24,7 274 23,3 27,8 274 29,1
East 27,3 24,8 28.8 28,5 25,8 27,5 23,6 38,1 30,4 28,5
Center 22,7 25,5 26,0 21,9 25,7 21,2 18,7 22,5 18,2 17,8
South 16,7 23,8 28,9 28,8 29,2 28,0 273 28,7 32,7 34,5
Kyiv 14,9 13,7 15,8 16,0 13,5 12,8 12,8 15,9 14,4 16,5
Table 3

Percentage of Patients Who Lived Less than One Year Since the Diagnosis of Thyroid Cancer in the Previous
Year, Online Data 2015-2024

Region 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Ukraine 5,2 3,9 4.3 4.5 3.4 3,9 4,0 2,8 3,3 2,5
West 10,1 6,5 6,8 7,5 5,5 5,9 7.9 4,7 3,9 3,8
East 59 7.4 5.1 5.6 6.5 59 3.1 37 3.9 42
Center 4.7 2,6 4.2 4.4 2.9 4.3 4.0 2.2 4.4 2.3
South 4.7 3,7 473 5,0 1,6 1,9 3,2 3,1 1,9 1,2
Kyiv 2,1 1,3 1,4 1,5 0,4 1,0 2,5 1,6 2,7 1,1
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Figure 1. Percentage of patients who lived less than one year since the diagnosis of thyroid cancer in the previous year, by gender, adjusted
rates 2014-2023.

Over the years of observation, the percentage of thyroid  decreased significantly (Table 4): in Ukraine as a whole, from
cancer detection during preventive medical examinations has
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56.4% in 2015 to 32.2-33.4% after 2022 (on-line data).
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The indicator remained consistently high in the capital
(around 90%). Between 2015 and 2019, the indicator was
lowest in eastern and western Ukraine, in 2021, it practically

evened out in all regions, but after 2022, it showed high rates
of decline, especially in the East (—62.6% in 2024 compared
to 2015), the South (—68.1%), and Central Ukraine (—54.5%).

Table 4
Detection of Thyroid Cancer During Preventive Medical Examinations (%), Online Data 2015-2024
Region | 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Ukraine 56,4 50,6 51,7 52,0 49,6 452 42,6 33,4 32,2 32,7
West 38,2 41,5 38,4 38,6 352 30,5 28,6 24,9 26,3 26,7
East 33,9 332 39,5 38,8 34,2 34,9 32,4 8,6 7,1 12,7
Center 54,3 50,3 50,3 52,0 49,2 41,4 35,6 233 25,0 24,7
South 66,3 45,9 40,8 41,8 41,2 34,6 32,6 24,7 20,2 21,2
Kyiv 86,0 86,3 86,8 86,2 86,7 88,8 89,6 84,4 88,1 90,7

According to updated data for 2014-2023 (Fig. 2),
these indicators turned out to be even lower, with a significant
decline observed first during the COVID-19 pandemic and
then after the start of full-scale war. During 2014-2021,

the percentage of cases of thyroid cancer detected during
preventive medical check-ups was usually slightly higher
among women than among men. However, in 2022-2023, it
became a bit higher among men than among women.
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Figure 2. Percentage of patients diagnosed with thyroid cancer during preventive medical examinations, by gender, adjusted rates 2014-2023.

It has been proven (Table 5) that there is a direct
strong correlation between the percentage of detected cases
of thyroid cancer during preventive examinations and the
incidence rate (rxy = 0.81; p < 0.05), an inverse strong
correlation with the percentage of cases detected at stages

HI-IV (rxy = 0.82; p < 0.05), and an inverse moderate
correlation with one year fatality rate (rxy = —0.54;
p < 0.05), as well as a direct moderate correlation between
the percentage of cases detected at stages III-IV and one
year fatality rate (rxy = 0.59; p <0.05).

Table 5
Correlation Matrix of Early Detection Indicators for Thyroid Cancer (Rxy)
Detected at Lived less than a year | Diagnosed during | Incidence rate,
Indexes since the diagnosis in | preventive medical | per 100 000 of
stages III-1V, % . . . .
the previous year, % | examinations, % population
Detected at stages I11-1V, % 1,000000 0,588483 -0,821584 -0,744049
Lived less than a year since the diagnosis| ) 5gg453 1,000000 -0,540876 20,778523
in the previous year, %
Diagnosed during preventive medical -0,821584 -0,540876 1,000000 0,810762
examinations, %
Incidence rate, per 100000 of population -0,744049 -0,778523 0,810762 1,000000
NB. Marked correlations are significant at p < 0.05.
KniniyHa Ta npodinakruyna meaununa, Ne 7 (45) / 2025 85



OPTAHI3ALIA I YITPABJIIHHA OXOPOHO!O 3/10POB’A

DISCUSSION

Our study found that in Ukraine, as in the rest of the
world [1-2], the incidence rates of thyroid cancer among
women are 3.5-4.5 times higher than among men, and as
of 2019, the standardized rates were practically the same
as the global ones [2]. During the 2020-2021 quarantine,
the incidence of thyroid cancer decreased significantly,
as did its detection during preventive check-ups. Other
researchers have observed similar trends regarding the
negative impact of the COVID-19 pandemic on the detection
of cancers [8, 12], explaining them mainly by the limited
access of the population to preventive services [12]. In
Ukraine, the situation with access to medical care worsened
even further after russia’s full-scale aggression in 2022 [9],
which, as shown in our study, was followed by the largest
decrease in the detection of thyroid cancer during preventive
examinations and an increase in its diagnosis at stages
III-IV in southern and eastern Ukraine. At the same time,
even before the lockdown and the war, the highest rates of
incidence and detection of thyroid cancer during preventive
examinations, as well as the lowest rates of detection at
stages III-IV and one-year fatality rates, were observed in
Kyiv, where all types of medical care, including specialized
expert-level care, are most accessible. The opposite situation
was observed in the western regions of Ukraine, which have
always been associated with the highest iodine deficiency [7].
All these facts emphasize the leading role of accessibility and
appropriate preventive technologies in the early detection
of thyroid cancer. Although the impact of the Chernobyl
accident should not be dismissed [6]. After all, in central
Ukraine, where radiation contamination was most severe,
the highest incidence rates of thyroid cancer have been
consistently recorded throughout the last decade.

Another confirmation of the hypothesis about the impact
of the availability of preventive technologies on the timely
detection of thyroid cancer was the gender differences in the
indicators. This is because the lower incidence rates of thyroid
cancer in men were accompanied by higher one-year fatality
rates than in women throughout the entire observation period.
This occurred even though, thanks to modern treatment
technologies, survival rates for cancers have improved
worldwide in recent decades [13]. Our study also showed
that before the war, the percentage of cases of thyroid cancer
detected during preventive examinations was significantly
lower among men than among women, which coincides
with data from other researchers regarding lower healthcare-
seeking activity among men, their poorer compliance with
timely screening and visits to physicians [14]. And only after
the start of full-scale war, because of more extensive medical
check-ups of men to determine their readiness for military
service, the levels of these indicators became slightly higher
among men than among women.

The data obtained in the study may explain why,
despite the visibly apparent form of thyroid cancer, 20-25%
of its cases are detected at late stages III-IV, which make
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a significant burden on the healthcare system [3]. Moreover,
proven inverse correlations between the detection of thyroid
cancer during preventive medical check-ups and the frequency
of diagnosis at advanced stages and one-year fatality rates, as
well as a direct correlation between late detection of thyroid
cancer and one-year fatality rates, indicate an unfavorable
prognosis for the future and the need for adequate management
strategies at the national, regional, and community levels.

Limitations of the study. The study is descriptive and
cross-sectional, and therefore its results can only be used
to generate hypotheses about the relationship between
the studied indicators and the availability and adherence
to preventive technologies in healthcare facilities. Testing
of these hypotheses should be carried out in a future
analytical epidemiological study.

CONCLUSIONS

It has been established that the COVID-19 pandemic
and full-scale war with the russian federation were
accompanied by a decrease in the detection of thyroid
cancer during preventive examinations, and, accordingly,
a decrease in incidence rates and a forecast of an increase
in neglected forms and a deterioration in survival rates.

The data obtained in the study on the ten-year
dynamics of general, regional, and gender incidence
rates and timely detection of thyroid cancer allow us
to hypothesize that the accessibility of and adherence to
preventive service standards have a primary impact on
them and require appropriate management measures at the
national, regional, and community levels, particularly in
the conditions of global threats.

Perspectives for further research will consist of
testing the hypotheses put forward during an analytical
epidemiological study.
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Pe3rome

BMNVB NAHOEMIi COVID-19 TA BII7IHI/I__HA BYACHICTb BUSBNEHHS PAKY LMTONOAIEHOI 3ANO3U B YKPAIHI
(3A DAHUMM AHATI3Y AECATUPIYHOI AMHAMIKW MOKA3HUKIB)
Haranis f1. Ko6puHcbka', Mukona [l. TpoHbko', lOpin B. BopoHeHko?, OpuHa 3. fleumk®

llepxaBHa YcTaHoBa «IHCTUTYT eHAOKpUHONorii Ta 06MiHy peyoBuH iMeHi B. . KomicapeHka» HauioHanbHoi akagemii
MeauyHUX Hayk Ykpainu, M. Kuis, YkpaiHa

HaujoHanbHuil yHiBepCUTET 0XOPOHU 300poB’s YkpaiHu imeHi 1. J1. LLynuka MiHicTepcTBa oxopoHu 30opoB’st YkpaiHu,

M. Knis, Ykpaita

%|BaHO-PpaHKIBCHKIN HALiOHANBHUI MEAUYHWIA YHIBepcUTET MiHiCTEpCTBa OXOPOHW 300poB’s YkpaiHu, M. IBaHO-OpaHKiBCbK,
YkpaiHa

Beryn. [Ipo6seMa paky umutonozioHoi 3amo3u (PLL3) nmoTpebye mocueHoi yBaru Ao npodilakTUKU Ta paHHbOTO
BHUABJIEHHS NATOJIOTII.

MerTa. [IpoaHanisyBaTu iHUKaTOPHU BuacHOCTi BusiBjeHHs PIII3 B YkpaiHi 3a oCTaHHE JecATUPIUYS.

Marepianu Ta MeToAau. 3a faHuMU HanioHasbHOro KaHuep-peectpy Ykpainu 3a 2014-2024 pp. npoaHasisyBaiu
HaLlioOHaJIbHI, perioHasbHi Ta reHJepHi NOKa3HUKU: 3aXBOPIOBaHOCTI, % BusaBiaeHHd PILI3 mig yac npodinakTuanmux
OIVIAZIB, PO3MOAiLY BIleplle BUABJIEHNUX BUIIAJKIB 10 CTa/iAX, JIETAJIBHOCTI IO POKY.

PesyabraTtu. [lonpu BisyanbHicTs PII3, Bnpomosx 2015-2024 pp. 20-25% i#oro BUMajAKiB BUSBJSJIMCh Ha Mi3HIX
III-1V crazisix. 3axBoproBaHicTh kiHOK Ha PII3 y 3,5-4,5 pasiB Bula, HiX 40J0BiKiB, i cTaHOoM Ha 2019 pik ix
CTaHZApPTU30BaHi NOKa3HUKHU MPAaKTUYHO He BiApi3HANUCH Bif 3arajibHOCBITOBUX Ta cTaHOBUJIX 10,5 Ha 100 Tucsay
KiHOK Ta 2,8 - y yosoBikiB. Ilig yac sokzaayHy 2020-2021 pp. cyTTEBO 3HU3UIACh 3axBoploBaHicTh Ha PIII3 Ta foro
BUSIBJIEHHS MiJ| 4ac npodisakTHIHUX orisaziB. [loBHOMacmTabHa BiliHA CynpOBO/KYyBaIach MOAAIBIINM 3HUKEHHIM
BusiBjeHHs PII3 mixg yac mpodinakTUYHUX MeAUYHHUX OIJISAAIB Ta 3pOCTaHHAM Horo BusB/jeHHs Ha III-IV cragii
Ha [liBgHi Ta Cxoxi Ykpainu. [loka3zaHo, 1110 SIK /10 JIOKJAyHy Ta BillHHU, Tak i mif yac HUX HalJinma cuTyanis uoL0
BUacHoro BusiBjeHHs PII3 cnocrtepirasace B M. KueBi, Je HallomTUMa/JbHIIIUK JOCTYyN HacesJeHHs A0 BCiX BUJIB
MeJUYHOI JOoMOMOru. 3’sCOBaHO, L0 HUX4Ya 3axBoprooBaHicTh Ha PlI3 4os0BikiB cympoBoJ»KyBaJjach BHUIIOI0
JIETAJIBHICTIO 10 POKY Ha TJIi HIPKYOTO Bi/ICOTKA BUSIBJIEHUX BUNAZKIB Mif Yac NpodiJlaKTUYHUX OJISAIB Y JOBOEHHUH
nepioz. /loBeneHi 3BOPOTHI KopeJsisiliiiHI B3aEMO3B’I3KHM MiK BUsiBJIeHHSAM PI3 Ha mpodiJlakTUYHUX MeJUYHHUX
or/Isifiax 3 4yacToTolo AiarHoctyBaHHs Ha III-IV cragiax (rxy = -0,82) Ta JyeTanbHicTio o poky (-0,54), a Takox
NpsIMUM B3aEMO3B’51I30K MiXK BUacHicTio BusiBieHHs PIII3 Ta piuHoro BmxkuBaHicTio (0,59).

BucHoBkU. [lanzemis COVID-19 Ta moBHoMacuiTabHa BiliHa 3 pocilicbkolo dezepalielo HEraTUBHO BIJIMHYIU
Ha BYacHicTb BUSBJIEHHS Ta BuxUBaHicTb npu PII3. lle, Ha Ti BCTAaHOBJEHUX OCOBGJUBOCTEH JeCATHUPIYHOI
JWHAMiK{ perioHaJbHUX Ta TeHJIepPHUX MOKAa3HHUKIB, BUSBJIEHUX KOpeJSLiHHUX B3aEMO3B s13KiB, BKa3y€e Ha MOTPedy
aJleKBaTHUX YIPaBJIiHCbKUX PillleHb i3 MOJiNIIeHHs JOCTYIHOCTI JJis HacesJeHHs NPodiIaKTUYHUX MOCJAYT B YMOBaX
3arpos rJ06aJbHOT0 XapaKTepy.

Kawouosi caoea: pak muTonoAi6Hoi 3a103M, npodisakTuKa, paHHE BUABJIEHHS], MEHeJ)KMEHT, rpoMaJicbKe
3/10pOB’s, CHCTeMa OXOPOHH 3J40POB’sl, JOCTYNHICTh MeAUYHHUX NOC/IYT, VI06a/IbHi 3arpo3u
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