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Introduction

The recent geopolitical and epidemiological events
in Ukraine have had a profound impact on the nation's
demographic, security, and economic landscape. The onset
of armed conflict in 2014, the COVID-19 pandemic
in 2020-2021, and the full-scale Russian invasion in 2022
have collectively triggered large-scale disruptions across
Ukrainian society.

Despite these challenges, the Ukrainian healthcare
system has demonstrated notable resilience, maintaining
functionality — including the continuity of oncological
care. However, previously observed patterns and trends
in cancer incidence and distribution, which had been
gradually established over the years, have been significantly
disrupted by these unprecedented societal shocks. These
developments represent some of the most substantial
challenges to public health in Europe since the World
War II.

In this context, it is essential to reassess available
epidemiological data to better understand the magnitude
of change in cancer incidence and distribution,
particularly in relation to lung and breast malignancies.
This analysis aims to evaluate current trends, regional
variability, and implications for oncology service delivery
and treatment capacity in Ukraine.

The aim of this study is to investigate the trends
in the incidence of malignant neoplasms (MNs) in Ukraine
during the period from 2014 to 2019, with a specific
focus on lung cancer in men and breast cancer in women.
The selection of these particular cancer types is based on
their leading positions in the national incidence structure
among the male and female populations, respectively.

Object, materials and research methods

To assess the investigated indicators, data from
the Ukrainian National Cancer Registry (UNCR) for

the years 2014-2019 were used [1-6]. Due to the complete
lack of such data for the Autonomous Republic of Crimea,
this territory was temporarily excluded from our study.

The following indicators were determined in the study:

Number of malignant neoplasm (MN) cases
(C00—C96 according to ICD-10 codes), (males and females);

Number of lung cancer cases in males (C33-C34
according to ICD-10 codes);

Number of breast cancer cases (C50 according to
ICD-10 codes);

Age structure of MN incidence, % (males and females);

Sex and age-specific indicators of incidence (lung
cancer in males and breast cancer in females) — number
of disease cases; age-specific incidence rate (in 5-year age
groups) per 100,000 population.

All indicators were calculated based on UNCR
data separately for the years 2014, 2015, 2016, 2017,
2018, and 2019, using the updated data clarified during
the following year.

The study applied methods of structural-logical
and medical-statistical analysis.

Research results

Trends in Cancer Incidence. In 2019, a total
of 138,509 cancer cases were registered in Ukraine, reflect-
ing an increase in incidence of 2.37% compared to 2014
(135,307 cases). When analyzing the structure of malig-
nant neoplasms (MNs), it is noted that among men,
the incidence grew by nearly 1% (65,415 cases in 2014
compared to 66,021 in 2019). In contrast, the number
of cases in women increased by 3.7%, from 69,892 cases
in 2014 to 72,488 in 2019.

The number of lung cancer cases in men decreased
from 10,866 (2014) to 10,126 (2019), representing
a decline of 6.8%. At the same time, the proportion
of lung cancer cases (among the top 10 most common
cancer types) in the overall cancer incidence structure
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Fig. 1. Incidence of MN in the general population and lung cancer in men

in Ukraine slightly decreased from 16.6% in 2014 to  from 13,641 in 2014 to 14,720 in 2019, reflecting a rise
15.3% in 2019. of 7.9%.

The analysis of breast cancer incidence over At the same time, the proportion of breast cancer
the studied period revealed a reverse trend, with cases in the overall structure of cancer incidence among
the number of breast cancer cases in women increasing women in Ukraine (among the top 10 most common

2019 14720
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2015 14332
70608
2014 13641
69892

M breast cancer = MN

Fig. 2. Incidence of MN in the general population and breast cancer in women
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Table 1
Age Structure of Cancer Incidence, %

2014 2015 2016 2017 2018 2019
Men (Age)
0-17 0,90 0,90 0,90 0,80 0,80 0,80
18-29 1,20 1,20 1,10 1,10 1,10 0,90
0-29 (total) 2,10 2,10 2,00 1,90 1,90 1,70
30-54 18,40 18,30 17,80 17,00 16,60 16,40
55-64 30,10 30,10 30,40 29,90 30,10 29,60
30-64 (total) 48,50 48,40 48,20 46,90 46,70 46,00
65-75 28,90 28,70 29,20 29,90 31,30 33,00
75+ 20,40 20,70 20,60 21,30 20,10 19,30
65 < (total) 49,30 49,40 49,80 51,20 51,40 52,30
Women (Age)
0-17 0,70 0,70 0,60 0,60 0,60 0,60
18-29 1,80 1,70 1,50 1,60 1,50 1,40
0-29 (total) 2,50 2,40 2,10 2,20 2,10 2,00
30-54 25,20 25,50 24,90 24,30 24,20 23,90
55-64 26,00 26,20 26,00 25,90 26,00 26,10
30-64 (total) 51,20 51,70 50,90 50,20 50,20 50,00
65-75 24,30 24,20 24,60 25,10 26,20 27,20
75+ 22,10 21,60 22,30 22,50 21,50 20,80
65 < (total) 46,40 45,80 46,90 47,60 47,70 48,00

cancer types) slightly increased from 19.5% in 2014 to
20.3% in 2019.

Age Structure of Cancer Incidence. An analysis
of the age structure of cancer incidence over the studied
period reveals an increasing proportion of older individuals
(aged 65 and above) among patients. This trend has been
consistent and is observed in both men and women.

It is noteworthy that in 2019, more than 50% of cancer
cases in men were recorded in the older age group.

Analysis of Age Groups by Nosologies. Since
the proportion of cancer cases in individuals under 30 years
of age does not exceed 2%, we begin the detailed analysis
of nosologies starting from the age of 30 years.

During the period of our observation, the highest
lung cancer incidence rate in men occurred in the age
group 70-74 years, except for 2015, when the peak
incidence was observed in the 65—69 age group. By
comparing age categories over the years, we found
a significant increase in lung cancer cases in the 80—-84
age group — from 192.8 (per 100,000 population)
in 2014 to 255.6 in 2019. In contrast, the incidence rate
in the 85+ age group decreased from 136.6 to 76.9 (per
100,000 population).

In women, peak breast cancer incidence rates (per
100,000 population) were recorded in the 65-69 age
group from 2014 to 2018. In 2019, the highest value
of this indicator was observed in the 70—74 age group.
A comparison of 2014 and 2019 revealed a significant

increase in breast cancer incidence in women in the 70-74
and 80-84 age categories — from 143.0 to 195.5 (per
100,000 population) and from 95.5 to 146.4 (per 100,000
population), respectively.

Discussion of research results

It is important to note that starting from 2014,
the calculation of standard statistical indicators in oncology
became very complicated due to the war and occupation
of parts of the territory in Ukraine. We cannot reliably
extrapolate the available data to the entire territory, as there
was significant internal migration during this time. According
to the State Statistics Service of Ukraine, the population
as of January 1, 2014, was 45,426.2 thousand people
[7]. However, previous data (excluding the temporarily
occupied territory of the Autonomous Republic of Crimea
and Sevastopol) indicate that the population as of January
1, 2015, was already 42,928.9 thousand people [8]. As
ofFebruary 1,2020, the population, excluding the temporarily
occupied territories of the Autonomous Republic of Crimea
and Sevastopol (population estimates were based on
available administrative data regarding the state registration
of births, deaths, and changes in the place of residence), was
41,879,904 people [9].

Thus, according to official data, the population
of Ukraine in the controlled territory decreased by
3,546,296 people, or ~7.8% from 2014. Of these,
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Fig. 3. Gender-Age Specific Incidence Rates of Lung Cancer (Men)

2,497.3 thousand people were lost during the first year
of the war. Meanwhile, the number of registered cancer
cases increased by ~2.4%. According to the National
Cancer Registry's revised data, 138,509 cancer cases
were registered in Ukraine in 2019, which is 3,202
more than in 2014. Given the ongoing population
decline in Ukraine, which had been observed even
before the war, this increase in cancer cases stands out
as a notable trend.

It is worth mentioning that the proportion of specific
cancer forms in the overall structure of oncology has
changed. Lung cancer in men and breast cancer in women
continue to occupy leading positions [10]. However, our
analysis demonstrates a tendency towards a decrease
in lung cancer incidence in men and an increase in breast
cancer incidence in women. These results partly align with
global data but require further research within the context
of Ukraine. Prostate cancer and colorectal cancer in many
countries (especially economically developed ones)
have surpassed lung cancer in men. In particular, many
developed countries have seen a decline in lung cancer
incidence and mortality in men, contrasted with rising
incidence in women [11].

Lung cancer incidence in men in Europe has been
decreasing since the early 1990s, often linked to the level
of economic development. Generally, lung cancer incidence
rates in men are highest in Central and Eastern Europe,
while Western European countries show somewhat lower
rates with a tendency for decline. Exceptions include
Norway, Finland, Spain, and France, where lung cancer
rates remain stable [12].

Analysis of global data shows an increasing divergence
in cancer incidence and breast cancer rates between
countries with different levels of development. Specifically,
a detailed analysis of subgroups of breast cancer patients
by age confirmed a temporary increase in breast cancer
incidence among women aged 50-69 years, followed by
a decline among those over 70 years in countries with high
economic development [13].

The age aspect of cancer prevalence is one of its
defining factors. Given the continuous and steady increase
in the proportion of elderly people in the population
of almost all countries, an increase in cancer incidence can
be expected accordingly. According to the World Health
Organization, by 2030, one in six people worldwide
will be 60 years or older, and between 2015 and 2050,
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Fig. 4. Gender-Age Specific Incidence Rates of Breast Cancer (Women)

the proportion of the global population over 60 years will
nearly double, from 12% to 22% [14]. These demographic
changes drive the consistent trend of increasing cancer
incidence among the elderly. It has been established
that cancer incidence among the global population over
65 years has increased 11-fold compared to younger
age groups [15-19]. Our study results confirm this trend
of rising cancer incidence among the elderly in Ukraine
as well.

Prospects for further research
Our study will continue, covering subsequent periods

that reflect the socio-economic, historical, and thus
epidemiological changes in Ukraine.

Conclusions

Despite the decrease in the population of Ukraine,
the incidence of oncological diseases in the country is
increasing.

The increase in cancer incidence is manifested by
diverse trends in the structure of oncological diseases,
namely a slight decrease in the proportion of lung cancer
among all types of cancers in men and an increase in breast
cancer in women.

It should be noted that the increase in cancer incidence
is accompanied by a rising share of older patients, both
men and women. This consistent trend is observed across
all types of cancer, including lung cancer in men and breast
cancer in women.
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Purpose: to investigate the trends in the incidence of malignant neoplasms in Ukraine during the period from 2014 to 2019,
specifically lung cancer in men and breast cancer in women, assess the impact of demographic and socio-economic changes on
incidence, and identify changes in the structure of cancer diseases.

Materials and methods. The study utilized data from the National Cancer Registry of Ukraine and official statistics on oncological
diseases in Ukraine. Age categories and the dynamics of lung cancer and breast cancer incidence in men and women were examined.
Statistical methods were used for data analysis, including comparison of indicators over different years.

Results. During the studied period, there was an increase in the overall incidence of malignant neoplasms by 2.37%, with a 7.9%
increase in the cases of breast cancer in women. At the same time, there was a slight decrease in lung cancer incidence in men. The
proportion of older patients increased, which is a characteristic trend for all types of oncological diseases.

Conclusions. Despite a decrease in the population of Ukraine, the incidence of oncological diseases is rising. A change in the
structure of diseases is observed, particularly a decrease in lung cancer incidence in men and an increase in breast cancer incidence in
women. Additionally, the proportion of older patients has significantly increased, which indicates the influence of demographic changes
on cancer incidence.

Key words: malignant tumors, lung cancer, breast cancer, older patients, cancer incidence in Ukraine.

Mera: anaii3 TeHAEHIIH 3aXBOPIOBAHOCTI Ha 310siKicHI HoBoyTBOpeHHs (3H) B Ykpaini y nepion 2014-2019 pp. 3 akueHTOM Ha
Pax JIeTeHIB y YOJOBIKIB Ta paK MOJIOYHOI 32103 Y JKiHOK. BHOip X HO300T19HHX (opM 3yMOBIICHHN IXHIMH MTPOBIIHUMH TO3HUIII-
SIMH Y CTPYKTYpl OHKO3aXBOPIOBAHOCTI CE€pell YOJIOBIYOTO Ta KIHOYOTO HACEJCHHS BiAMOBIAHO. AKTYalbHICTh JOCIIIKCHHS 3yMOB-
JICHA CYTTEBUMH JieMorpaditHUMH, COL[iaIbHUMU Ta MEANYHUMH 3MiHaMH B KpaiHi, CIPUYNHEHUMH OYaTKOM 30POHOr0 KOH(IIKTY
B 2014 p., mangemieto COVID-19 y 2020-2021 pp. Ta noBHOMacmradbHuM BropraeHHsM PO y 2022 p. Lli noxii ceplio3HO BIUTHHYIIN
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Ha (PYHKLIOHYBaHHS CHCTEMH OXOPOHH 3/I0POB’sl, y TOMY YHCIIi OHKOJIOTIYHOI CITy)KOH, Ta MOTJIM 3MIHUTH XapakTep i JMHAMIKY ITOLIH-
PEHOCTI OHKOTIATONOT 1.

Marepianu Ta MeToau. Y IOociiKeHHI BUKOpHCTaHO AaHi HamionanpHOTO KaHIep-peectpy Yikpainu 3a 2014-2019 pp. Tepu-
Topist ABToHOMHO1 PecmyOniku Kpum Oyna BUKIIIOUEeHA 3 aHANI3y Yepe3 BiACYTHICTh TOCTOBIPHUX JaHUX. Byno HocCiimkeHo 3araapHy
kinpkicTh Bunaakis 3H (3rizao 3 MKX-10: C00—C96), kinbkicTh BUIaAKiB paky jeretiB y doioBikiB (C33—C34) Ta paky MonouHOT
3a1031 y kiHOK (C50). AHaii3yBanncs BikoBa CTPYyKTypa, CTaTeBO-BIKOBI KOe(ili€HTH 3aXBOPIOBAHOCTI (Y I’ ITUPIYHUX BIKOBUX IPy-
I1ax), a TAKO)K 3MiHH B CTPYKTYpi OHKOMATOIOrii. J[Jisi KO)KHOTO POKY 00paXxoBaHO MOKa3HHKHU 33 OHOBJICHUMH JaHUMH, YTOYHEHHMH Y
HACTYIHOMY POIIi. 3aCTOCOBAHO CTPYKTYpPHO-JIOTTUYHHUH MiIXiJ Ta METOAN MEIUKO-CTaTHCTHYHOTO aHAaJi3y.

Pesyabrat. Y 2019 p. B Ykpaini Oyno 3apeectpoBano 138 509 HoBux BumajkiB paky, mo Ha 2,37% OGinbiue, Hix y 2014 p.
(135 307 BunankiB). Cepex 4OIOBIKIB KiJIbKiCTh BUITAJIKIB 3pociia Ha 1% (i3 65 415 no 66 021), a cepen xiHok — Ha 3,7% (i3 69 892 o
72 488 BumnankiB). KidbkicTh BUIIAIKIB paKy JIETEHIB cepe]] 0I0BiKiB 3MeHmmIacs Ha 6,8% — 13 10 866 y 2014 p. 1o 10 126 y 2019-my.
BiamosigHo, #0ro 4yacTKa B CTPYKTYpi OHKONATONOTII cepes J0NoBikiB 3HU3MAAcCS 3 16,6% no 15,3%. BoxHouac KinbKicTh BUMAAKIB
paKy MOJIOYHOI 32103 y XiHOK 3pocia Ha 7,9% — i3 13 641 no 14 720 Bunaaxis, a foro actka — 3 19,5% no 20,3%.

BikoBa cTpyKTypa CBITYHTH PO 3pOCTaHHs YaCTKH MallieHTIiB BikoM 65 pokiB i crapmre. Y 2019 p. monax 52% Bumaakis cepen
4oJIOBIKIB Ta 48% cepex >KIHOK IPUITafano caMe Ha III0 BIKOBY KaTeropiro. HaiBuIIi MOKa3HHMKH 3aXBOPIOBAHOCTI Ha pak Jiere-
HIB y YONOBIKiB crioctepiranucs y Bimi 70—74 pokiB (oxpiMm 2015 p.). OcoOnmBO MOMITHUM € 3pOCTaHHS 3aXBOPIOBAHOCTI y TPYIIi
8084 poxiB — 3i 192,8 na 100 tuc Hacenenus y 2014 p. 10 255,6 y 2019 p. Cepen kiHOK ITik 3aXBOPIOBAHOCTI Ha paK MOJIOYHOI 321031
mpumnaaas Ha Bik 65—-69 pokis, a B 2019 p. — Ha Bik 70—74 pokiB. 3a 11eii nmepion MOKa3HUKH y BiKOBii rpymi 70—74 3pociu 3 143,0 10
195,5, a 'y rpymi 80—84 — i3 95,5 no 146,4 na 100 TiC HaceneHHSI.

BuchHoBku:

[Monpy 3MEHIICHHS YUCETbHOCTI HaceNeHHs1 YKpaiHu 3arajibHa 3aXBOPIOBaHICTh HAa PaK 3pOCTae.

VY CTPYKTypi OHKO3aXBOPIOBAHOCTI MPOCTEKYIOTHCS PI3HOCHPAMOBAHI TEHICHINIT: 3MEHIIICHHS YaCTKH PaKy JIETCHIB Y YOJIOBIKiB
Ta 3pOCTAaHHS YacTKH paKy '3 y KiHOK.

CrioctepiraeTbcs 4iTKa TEHASHIISA 0 3pOCTAHHA YaCTKH OHKOIATOJOTIi ceper JIIoMeH CTapIinX BIKOBHX TPYII, IO BiAMOBiTae
100adbHUM JeMOrpadiYHUM TPEHAaM 1 BUMarae alanTtarii CHCTEMH OHKOJIOT1YHOT TOTTIOMOTH.

KirouoBi cjioBa: 37105KiCHI MyXJIHHH, pak JICTCHIB, paKk IPYIHOI 3aJI03H, XBOPI CTAPIIOrO BiKy, 3aXBOPIOBAHICTh HA 3JIOSKICHI
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