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Abstract

Introduction. In 2022, 155,239 new cases of cancer and 84,153 deaths were registered in Ukraine. Among 
them, lung cancer was diagnosed in 18% of men and 1.4% of women. The study aimed to estimate the 
incidence of lung cancer in Ukraine and the Sumy region from 2014 to 2023 and to compare it with the 
indicators of the United States and China.
Materials and methods. Data from the National Cancer Registry of Ukraine and the Global Cancer 
Observatory were used to investigate the incidence of lung cancer in Ukraine and worldwide. Statistical 
analysis was performed in the Stata V.18.0 software environment.
Results. In Ukraine, men are 6.3 times more likely to have lung cancer than women. From 2014 to 2019, 
the incidence in men remained at a  stable level. From 2020 to 2023, a  rapid decline in morbidity is 
observed. Compared to 2019, in 2023, the number of incidents in men in Ukraine decreased by 1.5 times, 
and in the Sumy region, it decreased by 1.7 times. Lung cancer incidence rates among women in Ukraine 
from 2014 to 2019 were stable. In Sumy region, there was a trend towards an increase in morbidity. Thus, 
in 2014, compared to 2019, the number of registered cases increased by 41.2%. However, from 2020 to 
2023, the morbidity began to decline sharply. Compared to 2019, in 2023, the incidence of lung cancer 
among women in Ukraine decreased by 1.4 times and in the Sumy region – by 1.9 times. At the time of 
diagnosis, 38.5±5.07% of patients in Ukraine and 24.2±2.92% in the Sumy region were diagnosed in 
advanced stages. The highest incidence without a  tendency to decrease or increase is observed among 
Chinese men (an average of 49.2 per 100,000 population). The incidence is lower among men in the USA 
and Ukraine (an average of 38.2 and 33.7 per 100,000 population, respectively). Among Ukrainian women, 
the incidence is 5.7 times and 4.2 times lower than in the USA and China.
Conclusions. During the period from 2014 to 2019 in Ukraine, the incidence of lung cancer among men 
and women was at a stable level. From 2020 to 2023, a decrease in morbidity is observed. In Ukraine and 
Sumy region, the proportion of newly diagnosed patients with stage IV has increased. Compared to the 
USA and China, the incidence of lung cancer among men and women in Ukraine is lower.
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INTRODUCTION

The GLOBOCAN 2022 database reports that 2.5 
million new cases of lung cancer and 1.8 million deaths 
worldwide were registered. Lung cancer ranks first 
among men and second among women. The difference in 
incidence rates between men and women varies by region. 
In Northern Europe and North America, the incidence rate 
is practically the same for both sexes. However, in Eastern 
Europe and North Africa, men are about five times more 
likely to be diagnosed with lung cancer than women. The 
highest incidence rates are among men from East Asia, 

Micronesia/Polynesia, and Eastern Europe and women 
from East Asia, North America, and Northern Europe [1].

The Global Cancer Observatory reports that 155,239 
new cases of cancer and 84,153 deaths were registered in 
Ukraine in 2022. Among them, lung cancer was diagnosed 
in 18% of males and 1.4% of females. In terms of 
prevalence in men and women, lung cancer ranks first and 
thirteenth, respectively [2].

The incidence of lung cancer primarily reflects the 
state of the tobacco epidemic. Even though the effects of 
increased smoking intensity become noticeable only after 
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20‑25 years, there is a  strong relationship between the 
prevalence of smoking and the incidence of lung cancer. 
Several countries (e. g., the USA and the United Kingdom) 
have reported declining smoking prevalence while the 
incidence has peaked [3].

In general, the tobacco epidemic has a smaller impact 
on women than on men and varies considerably in different 
regions of the world. In most countries with economies 
in transition, the incidence of lung cancer has not peaked 
and continues to increase. As a  result, in some countries 
in Northern Europe and North America, incidence rates 
among young and middle-aged women have become 
similar to those of men. In most countries with transition 
economies, smoking among men has reached chiefly its 
peak, so a  significant increase in the incidence of lung 
cancer is expected in the next few decades [4].

Since lung cancer is a  highly urgent problem, many 
contemporary scientific works are devoted to studing of the 
epidemiology of this disease. In particular, the scientific 
literature presents data on global trends and individual 
countries’ epidemiological situations [5]. However, we 
found no publication in the PubMed database to study the 
dynamics of lung cancer incidence in Ukraine.

The study aimed to estimate the lung cancer 
incidence rate in Ukraine and the Sumy region from 2014 
to 2023 and compare it with those in the USA and China.

MATERIALS AND METHODS

Data from the national cancer registry of Ukraine 
were used to study the incidence of lung cancer [6‑14]. 

Information on the epidemiology of lung cancer in 
the USA and China was taken from the Global Cancer 
Observatory registry [1, 15‑17]. Age-standardized 
indicators (world standard) per 100,000 population 
were used to compare indicators of different countries. 
Antitumor therapy (palliative, radical, or adjuvant) 
within a  year after the diagnosis was considered special 
treatment. Mean values (M) and standard deviation (STD) 
were calculated in the Stata V.18.0 software environment 
(StataCorp, Texas, USA; https://www.stata.com; 2024).

RESULTS

The incidence rates of men and women in Ukraine 
differ significantly. In Ukraine, men are 6.3 times more 
likely to have lung cancer than women. From 2014 to 
2019, the incidence of lung cancer in men remained 
stable. The deviation of the indicator did not exceed 
10%. From 2020 to 2023, a rapid decline in morbidity is 
observed. Compared to 2019, in 2023, the incidence for 
men in Ukraine decreased by 1.5 times, and in the Sumy 
region – by 1.7 times.

Lung cancer incidence rates among women 
in Ukraine from 2014 to 2019 were stable, and no 
statistically significant deviations were registered. In 
the Sumy region, there was a  trend towards an increase 
in morbidity. Thus 2014, compared to 2019, the number 
of registered cases increased by 41.2%. However, from 
2020 to 2023, the indicators began to decline sharply. 
Compared to 2019, in 2023, the incidence of lung cancer 
among women in Ukraine decreased by 1.4 times and in 
the Sumy region – by 1.9 times (Fig. 1).

Figure 1. Incidence of lung cancer among men and women in the Sumy region and Ukraine for the period from 2014 to 2023.

In Ukraine, at the time of diagnosis, 19.6±4.25% 
of patients have I‑II stages, 33.6±2.72% – III, and 
38.5±5.07% – IV stage of the disease. On average, the 

stage of the disease remains unknown in 6.5±1.48% of 
patients. Most often, lung cancer in Ukraine is diagnosed 
at an advanced stage (Fig. 2).
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Figure 2. Staging of lung cancer in Ukraine in newly diagnosed patients.

For the Sumy region, the incidence is somewhat 
different. About 35.4±5.87% have I‑II stages, 
27.3±3.05% – III, and 24.2±2.92% – IV stage of the 

disease. On average, the stage of the disease remains 
unknown in 12.3±4.04% of patients. Most often, lung 
cancer in Ukraine is diagnosed in the early stages (Fig. 3).

Figure 3. Staging of lung cancer in Sumy region in newly diagnosed patients.

The level of coverage of special treatment also exceeds 
the average Ukrainian indicators. Thus, from 2014 to 2023, 

48.0% and 43.4% of patients received radical, palliative, or 
adjuvant treatment, respectively. On average, the stage of the 
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disease remains unknown in 6.5% of patients. In the Sumy 
region, the frequency is higher (12.3%). From 2020 to 2023, 

the number of cases where the stage of the disease remained 
unknown increased by two times (Table 1).

Table 1
Lung cancer staging in patients with newly diagnosed disease from 2014 to 2023

Years Stage І‑ІІ, % Stage ІІІ, % Stage IV, % Unknown stage, % Covered by special 
treatment, %

Ukr. Sumy
region Ukr. Sumy

region Ukr. Sumy
region Ukr. Sumy

region Ukr. Sumy
region

2014 25,3 35,3 36,5 31,5 31,1 27,1 7,1 6,1 40,4 45,7
2015 24,4 37,5 37,6 31,5 32,1 22,8 4,4 7,6 41,2 48,7
2016 23,3 40,6 35,6 24,9 35 23,9 4,4 9,6 41,1 53,3
2017 20,7 37,3 35,5 28,0 36,4 20,7 5,6 12,1 40,4 45,0
2018 21,2 45,5 34,3 23,1 37,1 21,0 5,4 9,6 41,1 44,8
2019 21,1 37,2 33,9 27,8 37,9 20,9 6,1 13,8 41,5 44,3
2020 16,2 36,7 31,8 22,6 42,2 26,8 7,6 13,0 42,3 47,6
2021 15,7 29,2 30,0 28,8 43,5 23,4 7,9 17,9 46,3 48,9
2022 13,7 25,9 31,0 26,9 45,6 28,0 7,4 17,8 48,5 49,7
2023 14,5 29,1 30,3 27,5 43,8 27,5 8,6 15,0 50,8 51,6

M 19,6 35,4 33,6 27,3 38,5 24,2 6,5 12,3 43,4 48,0
STD 4,25 5,87 2,72 3,05 5,07 2,92 1,48 4,04 3,76 3,05

We compared lung cancer incidence rates in Ukraine, 
the USA, and China to assess the epidemiological situation. 
The highest incidence, without a  tendency to decrease or 
increase, is observed among Chinese men (an  average 
of 49.2 per 100,000 population). The incidence is lower 
among men in the USA and Ukraine (on  average, 38.2 

and 33.7 per 100,000 population, respectively). In the 
USA, there is a steady trend towards a gradual decrease in 
incidence (about 10% annually). Among Ukrainian men, 
according to GLOBOCAN data, the incidence increased 
from 2012 to 2018, but since 2020, the incidence of lung 
cancer has decreased (Fig. 4).

Figure 4. Comparison of lung cancer incidence rates among men in Ukraine, the United States, and China.

The highest incidence of lung cancer with 
a  tendency to stabilize is observed in women in the 
United States (on  average, 31.3 per 100,000 population). 
In Chinese women, on the contrary, the incidence of 
lung cancer is increasing. In 2022, compared to 2020, 

an increase in the indicator by 28.5% was registered. 
Among Ukrainian women, the incidence is 5.7 times and 
4.2 times lower than in the USA and China. Compared 
to 2018, the indicators for 2020 and 2022 have decreased 
(Fig. 5).
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Figure 5. Comparison of lung cancer incidence rates among women in Ukraine, the United States, and China.

DISCUSSION

Smoking remains the leading cause of lung cancer. 
About one billion people in the world are smokers. Global 
smoking prevalence decreased from 22.7% in 2007 to 
17.0% in 2021. However, due to population growth, 
the number of smokers remains high. As a  result, about 
193 million women and 940 million men over the age of 
15 are smokers. Interestingly, more than 53% of women 
who smoke daily live in countries with a very high human 
development index (HDI), while more than 75% of men 
live in countries with a  high and medium HDI. Ukraine 
belongs to the countries with a high HDI. According to the 
World Health Organization (WHO) and the Global Adult 
Tobacco Survey (GATS), 22.8% of the population are 
active smokers in Ukraine, including 39.7% of men and 
8.8% of women [18].

Quitting smoking is key to reducing the incidence 
of lung cancer and reducing the risk of recurrence in 
patients after radical surgery [19]. About 7.37 million 
people die annually from smoking-related diseases. About 
12.9% of all deaths are due to lung cancer. However, 
in many countries, there is no government support for 
tobacco cessation. Only a third of countries have national 
programs to increase access to nicotine replacement 
therapy and mass media campaigns. Approximately 62.5% 
of Ukrainians tried to quit smoking without appropriate 
state support [20].

According to our research, from 2014 to 2019, 
there was a  trend towards an increase in the incidence 
of lung cancer among women in the Sumy region. This 
fact entirely coincides with WHO forecasts for women 
living in countries with a  high HDI. No tendency to 
increase or decrease in morbidity was observed during 

the corresponding period in men. However, since 
2020, we have seen a  rapid decline in morbidity among 
representatives of both sexes. Unfortunately, the more 
likely causes of this phenomenon are COVID‑19 and 
the war in Ukraine. In 2020 and 2021, the decrease in 
incidence was due to COVID‑19. Quarantine restrictions 
led to a  transport collapse in Ukraine. Even though 
oncology centers were working as usual, the population 
of remote towns and villages could not receive adequate 
oncological care. Many patients avoided medical 
institutions due to fear of infection.

In 2022, the incidence continued to decrease in 
Ukraine and the Sumy region. The reason was the military 
invasion of Russia on the territory of Ukraine. Sumy 
Oblast belongs to the border regions, which has led to the 
complication of patient registration due to the increase in 
the number of internally displaced persons and those who 
have left for other countries. In this regard, the National 
Cancer Registry of Ukraine has stopped providing data 
on incidence per 100,000 population (Ukrainian and 
world standard) since 2022. Data are available only on the 
number of cases registered in Ukraine and each region. 
However, the percentage of increase or decrease of the 
indicator is indicated. Therefore, to visualize the incidence 
from 2014 to 2023, we independently calculated these 
indicators, considering the dynamics indicated by the 
National Cancer Registry.

A  significant number of patients in Ukraine at the 
time of diagnosis have metastatic lung cancer (38.5% 
on average). The number of such patients has increased 
since 2020. We believe that the reasons for this were 
COVID‑19 and the war. Sumy region has the highest level 
of detection of lung cancer in the early stages in Ukraine. 
A  significant amount of diagnostic equipment (computed 
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tomography, magnetic resonance tomographs, X-rays) 
with a  smaller population makes medical services more 
accessible.

The incidence of lung cancer in Ukraine is much 
lower compared to the USA and China. In China, there 
is an increase in incidences among representatives of 
both sexes. Like China, Ukraine belongs to countries 
with a  high HDI. A  similar trend should be observed 
in our country. However, adverse events lead to the fact 
that the accurate picture of lung cancer incidence remains 
unknown. As a  country with a  very high HDI, the USA 
shows a gradual decline in morbidity [25]. This is due to 
the implementation of national programs to support those 
who want to quit smoking, a  high level of educational 
activities, and the promotion of a  healthy lifestyle. It is 
expected that by 2030, the prevalence of smoking among 
the US adult population will decrease by 5% [26].

The high incidence of lung cancer is not always 
related to smoking. A  clear example is the epidemic of 
lung cancer in Chinese women, although only 2.1% of 
them are smokers. The leading cause of carcinogenesis 
in this population is environmental pollution caused by 
solid fuel combustion products used in everyday life for 
cooking and heating [27].

CONCLUSIONS

1.	 During the period from 2014 to 2019, the 
incidence of lung cancer among men and women in 
Ukraine was at a  stable level. During the same period in 
Sumy Oblast, there was a  trend towards an increase in 
morbidity.

2.	 From 2020 to 2023, the incidence of lung cancer 
decreased by 1.4 times in women and 1.5 times in men. 
In Ukraine and Sumy Oblast, the proportion of newly 
diagnosed patients with stage IV disease has increased.

3.	 Compared to the USA and China, the incidence 
of lung cancer among men and women in Ukraine is 
somewhat lower. The US shows a  gradual decline in 

the incidence. In China, the incidence of lung cancer 
continues to rise. In Ukraine, since 2020, as a  result 
of COVID‑19 and the war, there has been a  decrease 
in the number of patients, which is most likely due to 
insufficient diagnosis and a  significant increase in the 
migration process.

Prospects for further research. In the future, it 
is planned to study the epidemiology of breast cancer in 
Ukraine.
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Резюме

РАК ЛЕГЕНЬ В УКРАЇНІ
Олександр І. Винниченко1, Роман А. Москаленко2, Юлія В. Москаленко3

1Сумський обласний клінічний онкологічний центр, м. Суми, Україна
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Вступ. В Україні в 2022 році було зареєстровано 155 239 нових випадків раку та 84 153 смертей від цього 
захворювання. Серед них рак легень було діагностовано у 18% чоловіків та 1,4% жінок.
Мета. Оцінити захворюваність на рак легень в Україні та Сумській області за період з 2014 по 2023 роки 
та порівняти її з показниками США та Китаю.
Матеріали та методи. Для вивчення захворюваності на рак легень в  Україні та світі використовували 
дані національного канцер-реєстру України та Global Cancer Observatory. Статистичний аналіз виконували 
в програмному середовищі Stata V.18.0.
Результати. В Україні чоловіки хворіють на рак легень у 6,3 рази частіше у порівнянні із жінками. З 2014 по 
2019 роки захворюваність у чоловіків залишалася на стабільному рівні. З 2020 по 2023 роки прослідковується 
стрімке зниження захворюваності. У  порівняні з  2019 роком у  2023 році показники по Україні у  чоловіків 
зменшилися в  1,5 разів, а  по Сумській області – в  1,7 разів. Показники захворюваності на рак легень серед 
жінок в  Україні з  2014 по 2019 роки були стабільними. На Сумщині спостерігалася тенденція до зростання 
захворюваності. Так, у  2014 році у  порівнянні з  2019 роком кількість зареєстрованих випадків зросла на 
41,2%. Проте, з  2020 по 2023 роки показники почали різко знижуватися. У  порівнянні з  2019 роком у  2023 
році захворюваність на рак легень серед жінок України зменшилася в 1,4 рази, а Сумської області – в 1,9 рази. 
Близько 38,5±5,07% пацієнтів в Україні та 24,2±2,92% пацієнтів на Сумщині на момент встановлення діагнозу 
мають метастатичне захворювання. Найвища захворюваність без тенденції до зниження чи зростання 
спостерігається серед китайських чоловіків (в середньому 49,2 на 100 тис. населення). Серед чоловіків США 
та України захворюваність нижча (у середньому 38,2 та 33,7 на 100 тис. населення відповідно). Серед жінок 
України захворюваність у 5,7 разів та 4,2 рази нижче, ніж у США та Китаї.
Висновки. За період з  2014 по 2019 роки в  Україні захворюваність на рак легень серед чоловіків та жінок 
перебувала на стабільному рівні. З  2020 по 2023 роки спостерігається зниження захворюваності. В  Україні 
та на Сумщині збільшилася частка пацієнтів з  вперше встановленим діагнозом, що мають IV стадію 
захворювання. У порівнянні з США та Китаєм захворюваність на рак легень серед чоловіків та жінок України 
є нижчою.
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