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Abstract
Background  Cancer remains a significant public health challenge in Europe, with substantial regional disparities in 
incidence, mortality, and access to healthcare. This study analyses cancer patterns across Eastern, Northern, Southern, 
and Western Europe in 2022, highlighting key public health implications and gaps in prevention and treatment.

Methods  Using data from GLOBOCAN 2022, this study assessed total new cancer cases, age-standardized incidence 
and mortality rates (ASRs) per 100,000, and cumulative cancer risk at age 75. The top three cancers by sex and region 
were also analysed to identify trends and disparities.

Results  In 2022, Europe recorded 4,471,422 new cancer cases (ASR 280 per 100,000), with a cumulative risk of 27.9% 
by age 75. Males accounted for 2,359,303 cases (ASR 319.6, cumulative risk 31.9%), while females had 2,112,119 cases 
(ASR 253.4, cumulative risk 24.7%). Northern and Western Europe had the highest incidence rates, with Denmark 
leading at 374.7 per 100,000 (cumulative risk 34.9%), likely due to advanced screening and healthcare. Conversely, 
Eastern Europe had the highest mortality, with 1,091,871 deaths (ASR 135.3), reflecting late diagnoses and limited 
access of treatment. Hungary exhibited the highest mortality rate (ASR 143.7, cumulative risk 15.8%), followed by 
Poland (ASR 133.1). Prostate and breast cancers were the most common in males and females, respectively. Lung 
cancer, despite a lower incidence (ASR 24.7), had the highest mortality (ASR 17.7), while pancreatic cancer showed 
high fatality (ASR 6.3, mortality ASR 5.6). Thyroid cancer had a relatively high incidence (ASR 7.5) but low mortality 
(ASR 0.21).

Conclusions  Significant regional disparities in cancer burden underscore the need for targeted public health 
strategies. Expanding cancer screening programs, strengthening smoking cessation and HPV vaccination efforts, and 
improving healthcare accessibility particularly in Eastern Europe are critical to reducing mortality and enhancing early 
detection. Differences in mortality-to-incidence ratios also highlight the role of healthcare infrastructure and timely 
interventions. Future research should explore the socioeconomic and environmental determinants driving these 
disparities to inform evidence-based cancer control policies across Europe.
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Background
Cancer is the second leading cause of death worldwide 
and presents a significant public health challenge, par-
ticularly in Europe, which, despite representing only 9% 
of the global population, accounts for 20.3% of cancer-
related deaths and 23.4% of diagnoses [1–5]. According 
to the European Cancer Information System, approxi-
mately 2.74  million new cancer cases were reported 
in 2022, with projections indicating that this number 
could exceed 3.24  million by 2040 [2]. The leading can-
cers include breast, prostate, lung, and Colorectum can-
cers, which together account for approximately half of 
all new cases [6]. This increase is largely attributed to an 
aging population, as older age groups are more suscep-
tible to cancer [6–8]. In 2022, approximately 1.29 million 
cancer deaths were reported, with significant trends and 
disparities observed between Western Europe and East-
ern Europe [2]. Key lifestyle factors, including tobacco 
use, poor diet, physical inactivity, and environmental 
exposures, are closely linked to elevated cancer rates 
[1, 9]. Lung cancer, which is particularly prevalent due 
to high smoking rates in Central and Eastern Europe, 
is responsible for more than 384,000 deaths annually 
[2, 10]. The Global Burden of Disease study revealed 
a 91.8% increase in lung cancer deaths from 1990 to 
2019, primarily due to demographic changes rather than 
improvements in smoking cessation [10]. Breast cancer, 
the most frequently diagnosed cancer among women, 
represents approximately 30% of all cancer cases, with 
an incidence rate of 463.2 cases per 100,000 people in 
2019, which is 1.7 times greater than the global aver-
age [11–13]. Regional disparities further define Europe’s 
cancer burden. Central and Eastern European countries, 
such as Hungary and Latvia, report higher cancer mor-
tality rates than their Western and Northern counter-
parts do, reflecting differences in healthcare quality, early 
detection, and socioeconomic conditions [14–16]. These 
disparities are influenced by a complex interplay of fac-
tors, including healthcare access, socioeconomic status, 
screening programs, and public health policies which 
influence cancer outcomes across different populations 
[14, 17]. Countries with well-established screening and 
early detection programs often report higher incidence 
rates due to increased case identification, yet they experi-
ence lower mortality rates because of timely and effective 
treatments. For example, nations with organized cervical 
cancer screening and comprehensive HPV vaccination 
programs have seen significant reductions in both inci-
dence and mortality rates [18]. Conversely, regions with 
limited access to healthcare services may report lower 
incidence rates, potentially reflecting underdiagnosis 
rather than a true lower disease burden. Economic dis-
parities further exacerbate these differences, as resource-
limited settings often face challenges such as delayed 

diagnoses and restricted access to advanced treatments, 
leading to higher mortality rates. Policy differences also 
play a crucial role; countries with robust tobacco con-
trol measures, for instance, tend to have lower rates of 
smoking-related cancers [19]. Addressing these dispari-
ties necessitates a comprehensive approach that includes 
equitable access to screening programs, preventive vac-
cinations, and targeted public health interventions.

Despite these challenges, Europe has made remark-
able progress in cancer research and treatment over the 
past two decades [20]. Population-based screening pro-
grams, such as mammograms and colonoscopies, have 
facilitated earlier cancer detection, significantly improv-
ing survival rates [20]. Advanced technologies, including 
microfluidics and AI, increase the accuracy and efficiency 
of screening processes, allowing timely interventions 
[21]. Precision medicine and targeted therapies have 
revolutionized treatment, particularly for challenging 
cancers such as lung cancer and melanoma [22]. Addi-
tionally, immunotherapies have emerged as effective 
options, providing personalized care that aligns with 
individual patient profiles [22]. To address the growing 
cancer burden in Europe, key priorities include reducing 
risk factors (e.g., tobacco use and obesity) and expanding 
vaccination efforts, particularly for HPV, to lower cervi-
cal cancer rates. Ensuring equitable access to screening 
and advanced treatments across all regions is crucial for 
minimizing survival disparities [23].

While GLOBOCAN 2022 provides comprehensive 
global and regional estimates of cancer incidence and 
mortality [4], its analyses often present aggregated data 
without an in-depth exploration of the disparities within 
and between European regions. This study goes beyond 
these general estimates by conducting a comparative 
analysis of cancer incidence and mortality across dif-
ferent European regions, highlighting the impact of 
healthcare accessibility, screening programs, and socio-
economic disparities on cancer outcomes. By identifying 
variations in cancer burden across countries and cor-
relating them with contextual factors such as smoking 
prevalence, vaccination coverage, and healthcare infra-
structure, this study aims to fill a critical gap in the litera-
ture. Understanding these regional differences is essential 
for tailoring public health interventions and informing 
policies that address disparities in cancer prevention and 
care.

Methods
This study presents a systematic analysis of the can-
cer burden across Europe, focusing on incidence and 
mortality. The data for this analysis were obtained from 
GLOBOCAN 2022, compiled by the World Health Orga-
nization’s International Agency for Research on Cancer 
(IARC) and presented in the Global Cancer Observatory 
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(GCO) database (https://gco.iarc.who.int). This resource 
provides comprehensive information on cancer cases 
from 40 European countries, with a focus on the most 
recent available year, 2022. The sources of cancer inci-
dence data varied across Europe. In Northern Europe, the 
data primarily came from national cancer registries (Cat-
egory 1). In contrast, incidence data were estimated using 
national mortality data through modelling in Eastern and 
Southern Europe. These estimates were based either on 
mortality-to-incidence ratios derived from country-spe-
cific cancer registries (Category 3a) or, when such data 
were unavailable, from cancer registries in neighbouring 
countries (Category 3b) [24]. The reporting discrepancies 
and lack of data in cancer statistics across Europe present 
significant challenges for public health and cancer con-
trol initiatives. These issues arise from data quality defi-
ciencies, harmonization challenges among registries, and 
socio-economic disparities affecting data collection and 
reporting. Common data quality issues include missing 
data, class imbalances, and timeliness problems, which 
limit the applicability of real-world data in oncology [25]. 
Population-based cancer registries (PBCRs) also struggle 
with data comparability due to inconsistent data collec-
tion and processing methods across different regions 
[26]. Despite ongoing efforts to improve data quality and 
harmonization among PBCRs, discrepancies persist due 
to national data protection regulations and differences in 
healthcare systems [27]. The European Cancer Inequali-
ties Registry (ECIR) aims to monitor and address these 
disparities, highlighting significant socio-economic and 
demographic inequalities in cancer care [28]. Socio-eco-
nomic disparities further contribute to variations in can-
cer outcomes, as access to screening, healthcare quality, 
and health education differ across European countries 
[29]. For instance, participation in breast cancer screen-
ing remains notably lower in certain demographics, 
impacting survival rates [28].

The GCO website facilitates the tabulation and graphic 
visualization of the GLOBOCAN database at the global, 
regional, and national levels, categorized by cancer type, 
sex, and age. The study encompasses the entire popula-
tion of the European continent, including all age groups 
and genders, covering approximately 750  million indi-
viduals. The analysis included all EU countries in GLO-
BOCAN 2022. Estimates are available in the GCO for 
33 cancer types based on the International Classifica-
tion of Diseases, Tenth Edition (ICD-10). The numbers 
of new cancer cases and cancer deaths were extracted for 
all cancers combined (ICD-10 codes C00–97/C44) and 
for 33 cancer types: Lip, oral cavity (C00-06), Salivary 
glands (C07-08), Oropharynx (C09-10), Nasopharynx 
(C11), Hypopharynx (C12-13), Esophagus (C15), Stom-
ach (C16), Colorectum (C18-C21), Liver (Including intra-
hepatic bile ducts) (C22), Gallbladder (C23), Pancreas 

(C25), Larynx (C32), Lung (including Trachea and bron-
chus) (C33-34), Melanoma (C43), Mesothelioma (C45), 
Kaposi sarcoma (C46), Breast (C50), Vulva (C51), Vagina 
(C52), Cervix uteri (C53), Corpus uteri (C54), Ovary 
(C56), Penis (C60), Prostate (C61), Testis (C62), Kid-
ney (C64), Bladder (C67), Brain, central nervous system 
(C70-72), Thyroid (C73), Hodgkin lymphoma (C81), non-
Hodgkin lymphoma (C82-86 + C88), Multiple myeloma 
(C90), and Leukaemia (C91-95).

This study identified the three most prevalent can-
cers and their associated mortality rates across Europe. 
In addition to the number of new cases and deaths, two 
measures of direct standardization are employed to 
facilitate comparisons between populations, adjusted 
for differences in age structures: age-standardized rates 
(ASRs) per 100,000 person-years and the cumulative risk 
of developing or dying from cancer before the age of 75 
years. Cumulative risk represents the probability of an 
individual developing or dying from a disease within a 
specified period. In the context of cancer, it is typically 
expressed as the estimated number of newborns (per 
100) who develop or die from a specific cancer over their 
lifetime (commonly up to age 74). This estimate assumes 
that individuals experience the cancer rates observed 
during the study period and that no other causes of death 
interfere [30]. Operationally, cumulative risk is calcu-
lated by dividing the number of new disease cases dur-
ing the specified time interval by the population at risk at 
the beginning of the interval. This calculation provides a 
proportion that reflects the risk of developing the disease 
over that time frame [31].

Age significantly impacts cancer outcomes across dif-
ferent regions and countries, influenced by socioeco-
nomic factors, healthcare access, and demographic 
trends. As populations age, the burden of cancer, partic-
ularly among older adults, is expected to rise, with dis-
parities evident in incidence and mortality rates based on 
geographic and socioeconomic contexts [32, 33].

Analyses of cumulative cancer risk often focus on the 
period up to age 75 due to several interrelated factors. 
Firstly, cancer incidence rates appear to decline after ages 
75 to 85 for most solid tumors, a trend largely attrib-
uted to reduced diagnostic efforts in the elderly, possibly 
due to underreporting or underdiagnosis, rather than a 
true decrease in cancer occurrence. Consequently, data 
beyond age 75 may not accurately reflect actual can-
cer risk, leading researchers to limit analyses to this age 
threshold [34]. Secondly, as individuals age, the likeli-
hood of death from causes other than cancer rises signifi-
cantly. This increase in competing mortality diminishes 
the probability that an individual will develop or suc-
cumb to cancer, as they may pass away from other condi-
tions first. Therefore, focusing on cumulative risk up to 
age 75 provides a clearer picture of cancer risk without 

https://gco.iarc.who.int


Page 4 of 15Elmadani et al. BMC Cancer          (2025) 25:447 

the confounding effect of other mortality factors [35]. 
Additionally, many cancer screening programs and pre-
ventive strategies are recommended up to age 75. Beyond 
this age, the benefits of routine screenings become less 
clear due to the increased risks associated with diag-
nostic procedures and the reduced life expectancy. As a 
result, cumulative risk assessments often align with these 
guidelines, concentrating on the age range where preven-
tive interventions are most beneficial [36].

The data were stratified by country, cancer type, sex, 
and geographical region (western, northern, central, and 
eastern Europe). This study utilized publicly available 
data from GLOBOCAN 2022; therefore, ethical approval 
was not needed. However, the study adhered to the Dec-
laration of Helsinki and ethical guidelines for secondary 
data analysis.

Results
Cancer incidence
The total European population (747.5  million) reported 
4,471,422 new cases, an ASR of 280, and a cumulative 
risk of 27.9%. Breast, Colorectum, and lung cancers were 
the most common cancers across both sexes Table 1. The 
male population (361.2 million) recorded 2,359,303 new 
cancer cases, yielding an age-standardized rate (ASR) 
of 319.6 per 100,000 and a cumulative risk of 31.9%. 
The most common cancers among males were prostate, 
lung, and Colorectum cancer. Among females (386.3 mil-
lion), 2,112,119 new cancer cases were observed, with an 
ASR of 253.4 and a cumulative risk of 24.7%. The lead-
ing cancers in females were breast, Colorectum, and lung 
cancers.

Table 1  Cancer incidence and mortality in Europe (2022): regional, Sex-Based, and leading Cancer trends
Region Gender Population Incidence Mortality

New 
cases*

Age-
standard-
ized rate

Cum. 
Risk 
(75 
years)

Top 3 leading cancers 
(Ranked by Cases) **

Cancer 
deaths*

Age-stan-
dardized 
mortality 
rate

Cum. 
Risk 
(75 
years)

Top 3 lead-
ing cancers 
(Ranked by 
Cases) **

Eastern 
Europe

Male 137,314,603 680,411 295.9 31 Prostate, Lung, 
Colorectum

380,569 159.6 17.8 Lung, Colorec-
tum, Prostate

Female 154,548,370 680,908 226.3 22.8 Breast, Colorectum, 
Corpus uteri

316,826 87.5 9.8 Breast, Col-
orectum, Lung

Both Sexes 291,862,973 1,361,319 250.4 26.1 Breast, Colorectum, 
Lung

697,395 115.9 13.2 Lung, Colorec-
tum, Breast

North-
ern 
Europe

Male 52,963,352 386,085 337.9 32.6 Prostate, Lung, 
Colorectum

149,838 111.7 11 Lung, Prostate, 
Colorectum

Female 54,164,287 335,992 293 27.9 Breast, Colorectum, 
Lung

131,791 85.8 8.9 Lung, Colorec-
tum, Breast

Both Sexes 107,127,639 722,077 312.5 30.1 Prostate, Breast, Lung 281,629 97.4 9.9 Lung, Colorec-
tum, Prostate

South-
ern 
Europe

Male 74,143,121 531,344 311 31.1 Prostate, Lung, 
Colorectum

250,044 124 12.8 Lung, Prostate, 
Colorectum

Female 77,501,382 440,855 247.6 23.9 Breast, Colorectum, 
Lung

191,353 77 8 Lung, Breast, 
Colorectum

Both Sexes 151,644,503 972,199 275.1 27.3 Breast, Colorectum, 
Lung

441,397 98.1 10.3 Lung, Breast, 
Colorectum

West-
ern 
Europe

Male 96,820,948 761,463 338.2 33.1 Prostate, Lung, 
Colorectum

311,420 121.7 12.6 Lung, Prostate, 
Colorectum

Female 100,087,764 654,364 277.1 26.6 Breast, Colorectum, 
Lung

254,252 82.8 8.8 Lung, Breast, 
Colorectum

Both Sexes 196,908,712 1,415,827 304 29.7 Breast, Colorectum, 
Lung

565,672 100.4 10.6 Lung, Breast, 
Colorectum

All 
Europe

Male 361,242,024 2,359,303 319.6 31.9 Prostate, Lung, 
Colorectum

1,091,871 135.3 14.3 Lung, Prostate, 
Colorectum

Female 386,301,803 2,112,119 253.4 24.7 Breast, Colorectum, 
Lung

894,222 84.4 9 Lung, Breast, 
Colorectum

Both Sexes 747,543,827 4,471,422 280 27.9 Breast, Colorectum, 
Lung

1,986,093 106.3 11.5 Lung, Breast, 
Colorectum

* Includes nonmelanoma skin cancer (NMSC)

** NMSC is included in other cancers
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Eastern Europe
In Eastern Europe, the total population of 291.9 million 
had 1,361,319 new cases, with an ASR of 250.4 and a 
cumulative risk of 26.1%. The males (137.3 million) expe-
rienced 680,411 new cancer cases, with an ASR of 295.9 
and a cumulative risk of 31%. The predominant cancers 
were prostate, lung, and Colorectum cancer. A total of 
680,908 new cases were recorded for females (154.5 mil-
lion), yielding an ASR of 226.3% and a cumulative risk of 
22.8%. Breast, Colorectum, and corpus uteri cancers were 
most common in females.

Northern Europe
In Northern Europe, the population of 107.1  million 
accounted for 722,077 cases, with an ASR of 312.5 and 
a cumulative risk of 30.1%, and the males (52.9 million) 
had 386,085 new cases, resulting in an ASR of 337.9 and 
a cumulative risk of 32.6%. Prostate, lung, and Colorec-
tum cancers were the most common. Among females 
(54.2 million), 335,992 cases were reported, with an ASR 
of 293 and a cumulative risk of 27.9%.

Southern Europe
In southern Europe, the overall population of 151.6 mil-
lion experienced 972,199 cases, with an ASR of 275.1 
and a cumulative risk of 27.3%, with males (74.1  mil-
lion) reporting 531,344 new cases, with an ASR of 311 
and a cumulative risk of 31.1%. The leading cancers were 
prostate, lung, and Colorectum cancer. A total of 440,855 
cases were reported in females (77.5  million), with an 
ASR of 247.6% and a cumulative risk of 23.9%.

Western Europe
The total population of 196.9 million in Western Europe 
had 1,415,827 new cases, with an ASR of 304 and a 
cumulative risk of 29.7%; among them, males (96.8 mil-
lion) reported 761,463 new cancer cases, with an ASR 
of 338.2 and a cumulative risk of 33.1%. The most com-
mon cancers are prostate, lung, and Colorectum cancer. 
Among females (100.1 million), 654,364 new cases were 
observed, yielding an ASR of 277.1 and a cumulative risk 
of 26.6%.

Cancer mortality
Across all of Europe, males experienced 1,091,871 can-
cer deaths, with an ASR of 135.3 and a cumulative risk 
of 14.3%. The leading causes of death were lung, prostate, 
and Colorectum cancers. Among females, 894,222 deaths 
were observed, yielding an ASR of 84.4 and a cumulative 
risk of 9%. In total, the number of cancer deaths across 
both sexes was 1,986,093, with an ASR of 106.3 and a 
cumulative risk of 11.5%. The most frequent causes of 
death were lung, breast, and Colorectum cancers Table 1.

Eastern Europe
In Eastern Europe, there were 380,569 male cancer 
deaths, with an ASR of 159.6% and a cumulative risk of 
17.8%. The leading causes of death were lung, Colorec-
tum, and prostate cancers. Female cancer deaths num-
bered 316,826, with an ASR of 87.5 and a cumulative 
risk of 9.8%. Breast, Colorectum, and lung cancers were 
the most common causes of death. Overall, the region 
reported 697,395 deaths, with an ASR of 115.9 and a 
cumulative risk of 13.2%.

Northern Europe
In Northern Europe, males experienced 149,838 can-
cer deaths, with an ASR of 111.7 and a cumulative risk 
of 11%. Lung, prostate, and Colorectum cancers are the 
leading causes of death. Among females, 131,791 deaths 
were recorded, with an ASR of 85.8 and a cumulative risk 
of 8.9%. Lung, Colorectum, and breast cancers were the 
most common. In total, there were 281,629 cancer deaths 
in Northern Europe, with an ASR of 97.4 and a cumula-
tive risk of 9.9%.

Southern Europe
In southern Europe, 250,044 cancer deaths were recorded 
in males, with an ASR of 124 and a cumulative risk of 
12.8%. Lung, prostate, and Colorectum cancers are the 
leading causes of death. Females experienced 191,353 
cancer deaths, with an ASR of 77 and a cumulative risk 
of 8%. Lung, breast, and Colorectum cancers were the 
most common. Overall, the region experienced 441,397 
cancer deaths, with an ASR of 98.1 and a cumulative risk 
of 10.3%.

Western Europe
In Western Europe, males had 311,420 cancer deaths, 
with an ASR of 121.7% and a cumulative risk of 12.6%. 
The leading causes of death were lung, prostate, and Col-
orectum cancers. Among females, 254,252 deaths were 
recorded, yielding an ASR of 82.8% and a cumulative risk 
of 8.8%. Lung, breast, and Colorectum cancers were the 
most common. In combination, the region experienced 
565,672 deaths, with an ASR of 100.4 and a cumulative 
risk of 10.6%.

Key trends in incidence and mortality rates
Figure  1 shows the age-standardized rates (ASRs) of 
cancer incidence and mortality across Europe. Denmark 
reported the highest incidence rate (374.7 per 100,000), 
followed by Norway (357.9), Ireland (344.7), and the 
Netherlands (341.4). In contrast, Albania had the low-
est incidence rate (160.8), followed by Ukraine (199.9), 
North Macedonia (206.9), and Bosnia and Herzegovina 
(218.6). For mortality, Hungary recorded the highest 
rate (143.7 per 100,000), followed by Croatia (125.7), 
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Lithuania (125.0), and Latvia (122.9). Conversely, the 
lowest mortality rates were observed in Switzerland 
(78.8), Luxembourg (77.3), and Iceland (79.8). Figure  2 
highlights the cumulative risk of cancer incidence and 
mortality by age 75 across Europe. Denmark had the 
highest cumulative risk of developing cancer (34.9%), 
whereas Hungary had the highest risk of dying from 
cancer (15.8%). Figure  3 presents the age-standardized 
incidence and mortality rates (per 100,000) for various 
cancer types across Europe. Breast cancer had the high-
est incidence rate (70.6), followed by prostate cancer 
(48.7), Colorectum cancer (24.9), and lung cancer (24.7). 

In terms of mortality, lung cancer had the highest rate 
(17.7), followed by breast cancer (11.8), Colorectum can-
cer (8.6), and pancreatic cancer (5.6). Figure 4 shows the 
cumulative risks of incidence and mortality for different 
cancers. Breast cancer had the highest cumulative inci-
dence risk (8.1%), whereas lung cancer had the highest 
cumulative mortality risk (2.7%). Cancers such as corpus 
uteri (14.3 incidence, 2.2 mortality) and bladder cancer 
(9.4 incidence, 1.8 mortality) presented moderate rates. 
Moreover, cancers such as Kaposi sarcoma (0.16 inci-
dence, 0.02 mortality), gallbladder cancer (0.47 incidence, 

Fig. 2  Estimated cumulative risk (%) incidence and mortality, both sexes, age (0–74) in 2022, all cancer, Europe

 

Fig. 1  Age-standardized rate (world) per 100,000, incidence and mortality, both sexes, in 2022, all cancer, across Europe
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0.29 mortality), and vaginal cancer (0.28 incidence, 0.09 
mortality) had the lowest rates.

Top 5 most frequent cancers in Europe by gender and 
region
In 2022, Europe recorded 4,471,422 new cancer cases, 
with 2,359,303 cases in males and 2,112,119 in females 
Fig. 5. Among males, prostate cancer was the most com-
mon (20.0%, 473,011 cases), followed by lung cancer 
(13.4%, 317,070 cases), colorectal cancer (12.3%, 289,049 
cases), bladder cancer (7.3%, 172,588 cases), and kidney 
cancer (3.9%, 91,652 cases). In females, breast cancer 

accounted for the highest proportion (26.4%, 557,532 
cases), followed by colorectal cancer (11.8%, 249,213 
cases), lung cancer (9.3%, 197,266 cases), corpus uteri 
cancer (5.9%, 124,874 cases), and pancreatic cancer 
(3.5%, 73,500 cases). When considering both sexes, breast 
cancer remained the most prevalent (12.5%), followed by 
colorectal (12.0%), lung (10.8%), prostate (10.6%), and 
bladder cancer (5.0%).

Eastern Europe reported 1,361,319 new cancer cases 
(680,411 in males, 680,908 in females) Fig.  6. Among 
males, prostate cancer (18.0%, 122,189 cases) was the 
most frequent, followed by lung (17.2%, 116,798 cases), 

Fig. 4  Estimated cumulative risk (%) incidence and mortality, both sexes, age (0–74) in 2022, all cancer, Europe

 

Fig. 3  Age-standardized rate (world) per 100,000, incidence and mortality, both sexes, in 2022, all cancer, across Europe
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colorectal (13.7%, 92,942 cases), bladder (6.0%, 40,678 
cases), and stomach cancer (5.6%, 38,428 cases). In 
females, breast cancer (24.0%, 163,474 cases) dominated, 
followed by colorectal (12.7%, 86,657 cases), corpus uteri 
(8.4%, 57,095 cases), lung (6.1%, 41,349 cases), and cer-
vical cancer (5.1%, 35,052 cases). When combining both 
sexes, colorectal cancer had the highest incidence (13.2%, 
179,147 cases).

Northern Europe reported 722,077 new cases (386,085 
in males, 335,992 in females). Prostate cancer (24.7%, 
95,448 cases) was the leading cancer among males, fol-
lowed by colorectal (11.2%, 43,220 cases), lung (9.8%, 
37,931 cases), bladder (6.8%, 26,254 cases), and mela-
noma (4.8%, 18,365 cases). In females, breast cancer 
(26.6%, 89,324 cases) was the most common, followed 
by colorectal (11.2%, 37,704 cases), lung (10.6%, 35,677 
cases), melanoma (5.3%, 17,761 cases), and corpus uteri 
cancer (5.0%, 16,736 cases). Prostate and breast cancer 
remained the most frequent overall Fig. 7.

Southern Europe recorded 972,199 new cancer cases 
(531,344 in males, 440,855 in females) Fig.  8. Prostate 
cancer (18.2%, 96,952 cases) led among males, followed 
by lung (13.8%, 73,348 cases), colorectal (13.7%, 72,620 
cases), bladder (10.4%, 55,523 cases), and kidney cancer 
(3.6%, 19,275 cases). Breast cancer was most frequent 
in females (28.3%, 124,621 cases), followed by colorectal 

(12.5%, 55,064 cases), lung (7.5%, 33,262 cases), corpus 
uteri (5.4%, 23,786 cases), and pancreatic cancer (3.8%, 
16,712 cases). Colorectal cancer was the most common 
for both sexes (13.1%).

Western Europe reported 1,415,827 new cases (761,463 
in males, 654,364 in females). Prostate cancer (20.8%, 
158,422 cases) remained the most frequent in males, fol-
lowed by lung (11.7%, 88,993 cases), colorectal (10.5%, 
80,267 cases), bladder (6.6%, 50,133 cases), and mela-
noma (3.7%, 28,062 cases). In females, breast cancer 
(27.5%, 180,113 cases) was most prevalent, followed 
by colorectal (10.7%, 69,870 cases), lung (8.7%, 56,948 
cases), corpus uteri (4.2%, 27,257 cases), and melanoma 
(4.1%, 26,833 cases). For both sexes, breast cancer had 
the highest overall incidence (12.7%), followed by pros-
tate (11.2%), colorectal (10.6%), and lung cancer (10.3%) 
Fig. 9.

Cancer outcomes across European regions are signifi-
cantly influenced by factors such as smoking prevalence 
and healthcare accessibility [37–39]. Smoking remains 
a major risk factor for various cancers, particularly lung 
cancer, with its prevalence varying markedly across 
Europe [40–42]. For instance, higher smoking rates in 
Central and Eastern Europe contribute to elevated lung 
cancer mortality in these regions [41]. Conversely, coun-
tries with robust tobacco control policies, like those in 

Fig. 6  Top 5 most frequent cancers in Eastern Europe 2022, all sexes, all ages. Population(s) included: Belarus, Bulgaria, Czechia, Hungary, Moldova, Po-
land, Romania, Russian Federation, Slovakia, Ukraine

 

Fig. 5  Top 5 most frequent cancers in 2022, all sexes, all over Europe
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Northern and Western Europe, have experienced notable 
declines in smoking rates, leading to reduced cancer inci-
dence and mortality [40, 41, 43, 44]. Healthcare acces-
sibility further shapes cancer outcomes; nations with 

well-established healthcare systems and comprehensive 
cancer screening programs, such as those in Northern 
and Western Europe, often achieve earlier diagnoses and 
improved survival rates [45]. In contrast, regions with 

Fig. 9  Top 5 most frequent cancers in Western Europe 2022, all sexes, all ages. Population(s) included: Austria, Belgium, France (metropolitan), Germany, 
Luxembourg, Switzerland, The Netherlands, Liechtenstein, Monaco

 

Fig. 8  Top 5 most frequent cancers in Southern Europe 2022, all sexes, all ages. Population(s) included: Albania, Bosnia Herzegovina, Croatia, Cyprus, 
Greece, Italy, North Macedonia, Malta, Montenegro, Portugal, Serbia, Slovenia, Spain, Andorra, Gibraltar, Holy See*, San Marino

 

Fig. 7  Top 5 most frequent cancers in Northern Europe 2022, all sexes, all ages. Population(s) included: Denmark, Estonia, Finland, Iceland, Ireland, Latvia, 
Lithuania, Norway, Sweden, United Kingdom, Faroe Islands, Aland Islands, Sark, Svalbard and Jan Mayen Islands, Guernsey, Jersey, Isle of Man
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limited access to healthcare services face challenges, 
including delayed diagnoses and restricted treatment 
options, resulting in higher cancer-related mortality 
[42, 46]. Addressing these disparities through enhanced 
tobacco control measures and equitable healthcare access 
is essential for reducing regional differences in cancer 
burden across Europe [47].

Discussion
This study provides a detailed analysis of cancer inci-
dence and mortality across Europe, emphasizing sig-
nificant regional disparities, sex differences, and trends 
in cancer occurrence and outcomes. In 2022, Europe 
recorded 4.47  million new cancer cases, a notable 
increase from the 4  million cases reported in 2021 [8]. 
This underscores the growing public health burden of 
cancer. Males presented higher age-standardized inci-
dence rates (ASRs) than females did, which is consistent 
with global trends, where male populations generally face 
higher cancer risks [4, 48]. Prostate cancer was the most 
common type of cancer among males, whereas breast 
cancer dominated among females, reflecting established 
sex-specific cancer patterns [4, 49–53]. Northern Europe 
reported the highest cancer incidence rates for both 
sexes, with Denmark leading in ASR. This can be attrib-
uted to comprehensive screening programs [54–56], 
advanced detection methods, and heightened aware-
ness. In contrast, Eastern Europe records lower incidence 
rates, likely reflecting limited healthcare investments 
[57], restricted access to screening programs [57, 58], 
and lifestyle factors [59]. These disparities highlight the 
critical need for equitable healthcare access and preven-
tion strategies across Europe. The cancer mortality trends 
mirrored the incidence patterns, with Eastern Europe 
reporting the highest mortality rates, particularly among 
males. Challenges such as inadequate diagnostic tools, 
limited access to effective treatments, and insufficient 
palliative care services contribute to these elevated mor-
tality rates. Hungary, which has Europe’s highest cancer 
mortality rate, underscores the urgent need to strengthen 
cancer care systems and implement effective preven-
tion strategies, including tobacco and alcohol control 
measures [60, 61]. Conversely, Northern and Western 
Europe reported relatively lower mortality rates, reflect-
ing stronger healthcare systems and comprehensive 
prevention programs [62]. The primary causes of can-
cer death were lung, Colorectum, and prostate cancers 
in males and breast, Colorectum, and lung cancers in 
females, which is consistent with global patterns [8, 63]. 
The leading role of lung cancer in mortality highlights 
the need for intensified smoking cessation campaigns 
and improved access to lung cancer screening, particu-
larly for high-risk groups. Similarly, the high cumula-
tive incidence of breast cancer (8.1%) calls for continued 

focus on early detection through mammography and 
awareness programs. Despite its lower incidence (0.95%), 
pancreatic cancer has a high mortality rate (0.86%). The 
cumulative risk of cancer incidence and mortality by 
age 75 revealed notable country-level differences. Den-
mark’s high cumulative risk of developing cancer (34.9%) 
reflects an advanced healthcare system that enables early 
diagnosis and accurate reporting. In contrast, Hunga-
ry’s high cumulative mortality risk (15.8%) underscores 
gaps in cancer treatment, care access, and palliative care 
services, necessitating urgent attention. The age-stan-
dardized rates of common cancers, such as breast and 
prostate cancers, align with established trends, whereas 
the relatively lower rates of rarer cancers, such as Kaposi 
sarcoma and vaginal cancer, point to the need for special-
ized interventions. The observed decline in rarer can-
cers, such as Kaposi sarcoma and vaginal cancer can be 
attributed to specific medical advancements and public 
health interventions. Kaposi sarcoma, which experienced 
a surge during the AIDS epidemic in the 1980s and early 
1990s, has seen a significant reduction in incidence due 
to the widespread adoption of combination antiretrovi-
ral therapy (cART). This treatment effectively suppresses 
HIV replication, thereby restoring immune function and 
markedly decreasing the risk of Kaposi sarcoma among 
HIV-infected individuals [64].

Historically, Kaposi sarcoma was more prevalent 
among older adults of specific ethnic backgrounds, par-
ticularly those of Mediterranean or Eastern European 
descent. Excluding individuals over 75 years of age from 
analyses could, therefore, introduce an artifact, poten-
tially underestimating the true incidence of this cancer in 
populations where it is traditionally more common [65]. 
The decrease in vaginal cancer incidence is largely associ-
ated with reduced exposure to known risk factors, nota-
bly persistent human papillomavirus (HPV) infection. 
The implementation of HPV vaccination programs has 
led to a substantial decline in infections with high-risk 
HPV types, which are implicated in the pathogenesis of 
vaginal and other anogenital cancers. Additionally, pub-
lic health campaigns promoting smoking cessation have 
contributed to this decline, as smoking is a recognized 
cofactor in the development of HPV-related malignancies 
[66]. Furthermore, the historical use of Diethylstilbestrol 
(DES) for contraceptive purposes has been linked to an 
increased risk of vaginal clear cell adenocarcinoma in 
the daughters of women who used this drug during preg-
nancy. The discontinuation of DES use has corresponded 
with a subsequent decrease in these cases [67]. These 
observations underscore the importance of targeted 
medical treatments, effective vaccination programs, and 
public health policies in reducing the incidence of certain 
cancers. Ongoing efforts in these areas are essential to 
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continuing this positive trend and addressing any emerg-
ing disparities in cancer outcomes.

While prostate, breast, colorectal, and lung cancer 
screening programs are critical for early detection, their 
availability and accessibility vary significantly across 
European countries. Disparities are more pronounced in 
Eastern and Southern Europe, where limited healthcare 
infrastructure, economic constraints, and lower public 
awareness hinder widespread implementation of system-
atic screening programs [68, 69]. For instance, organized 
breast cancer screening programs exist in most Western 
and Northern European countries, but participation rates 
remain low in regions like Eastern Europe due to finan-
cial barriers, lack of awareness, and insufficient health-
care resources [70]. Similarly, colorectal cancer screening 
programs are well-established in countries such as the 
Netherlands, the UK, and France, whereas some Eastern 
European countries still lack nationwide implementation 
[71]. Prostate cancer screening presents a unique chal-
lenge. While PSA testing was historically promoted as a 
screening tool, concerns about overdiagnosis and over-
treatment have led to revised international guidelines 
favoring risk-based screening rather than universal PSA 
testing. Overdiagnosis can result in unnecessary inter-
ventions, including surgery and radiation, which may 
lead to complications such as incontinence and erectile 
dysfunction [72, 73]. The European Association of Urol-
ogy now recommends targeted screening for high-risk 
groups, including men with a family history of prostate 
cancer or those of African descent, rather than blanket 
screening approaches [74].

Countries with comprehensive cancer prevention 
strategies, such as Finland and Sweden, have achieved 
significant reductions in colorectal and breast cancer 
mortality. For instance, Finland’s organized colorectal 
cancer screening program, utilizing fecal immunochemi-
cal tests (FIT), has been associated with decreased mor-
tality rates [75–77]. Similarly, Sweden’s national breast 
cancer screening program has contributed to early detec-
tion and improved survival outcomes [78]. Conversely, 
regions with limited or underfunded screening initiatives, 
particularly in parts of Eastern and Southern Europe, 
experience higher mortality rates due to late-stage diag-
noses and reduced access to early detection services [79].

Lifestyle interventions have also played a pivotal role 
in cancer prevention. Public health campaigns promot-
ing smoking cessation and healthy dietary habits have led 
to declines in smoking-related cancers, such as lung can-
cer, and diet-related cancers, including colorectal cancer. 
For example, the Felix Burda Foundation in Germany has 
been instrumental in raising awareness about colorec-
tal cancer and advocating for early screening, resulting 
in increased participation rates and early-stage detec-
tions [80]. Additionally, studies suggest that engaging in 

physical activity during the morning and evening could 
reduce the risk of colorectal cancer by 11%, highlighting 
the importance of promoting regular exercise as a pre-
ventive measure [81, 82].

Emerging cancer types, such as those associated with 
human papillomavirus (HPV) and hepatitis infections, 
are expected to increase in prevalence across Europe. 
HPV-related cancers, including cervical, oropharyngeal, 
and anal cancers, may rise in countries with low vac-
cination uptake, particularly in Eastern Europe, where 
HPV vaccination programs are not as widespread [83, 
84]. Similarly, the burden of liver cancer, associated 
with chronic hepatitis B and C infections, is projected 
to increase in regions with inadequate vaccination and 
screening programs [85, 86].

Addressing cancer disparities across Europe requires 
more than just advocating for better programs; it neces-
sitates targeted policy interventions that consider 
regional healthcare capacities, economic constraints, 
and cultural factors. Tailored strategies, such as finan-
cial incentives for screening participation, public aware-
ness campaigns, and infrastructure improvements, can 
help bridge the gap in cancer prevention, particularly in 
regions like Eastern and Southern Europe, where barri-
ers to healthcare access persist [27]. Governments and 
health organizations should focus on reducing healthcare 
inequalities by implementing evidence-based prevention 
programs, including smoking cessation, obesity reduc-
tion, and expanded cancer screening, which are critical 
for reducing the cancer burden [87]. Prostate, breast, 
colorectal, and lung cancer screening programs should be 
widely accessible, as early detection significantly reduces 
mortality rates [88]. Moreover, to address these dispari-
ties and emerging trends, it is essential to enhance can-
cer prevention strategies across Europe, which includes 
strengthening vaccination programs, expanding access 
to screening and early detection services, and promot-
ing lifestyle modifications to reduce cancer risk [89]. 
Implementing evidence-based policies and region-spe-
cific interventions will be crucial in reducing the cancer 
burden and achieving equity in cancer care across the 
continent.

Conclusion
In conclusion, this study underscores significant dis-
parities in cancer incidence and mortality across Europe, 
driven by regional healthcare inequalities, gender-spe-
cific patterns, and variations in prevention and early 
detection programs.

Western and Northern European countries, which gen-
erally report lower mortality rates despite high incidence 
rates, tend to have well-established cancer prevention 
and early detection programs, higher healthcare expendi-
tures, and broader access to advanced treatment options. 
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In contrast, Eastern and Southern European coun-
tries often exhibit higher mortality-to-incidence ratios, 
reflecting challenges such as limited access to screening, 
delayed diagnoses, and disparities in cancer care quality. 
A more detailed examination of specific cancers, such as 
lung and colorectal cancer, further illustrates these dis-
parities. Lung cancer mortality remains highest in East-
ern Europe, where smoking prevalence is significantly 
higher than in Western Europe, despite similar incidence 
rates. Meanwhile, colorectal cancer screening programs 
have led to declining mortality rates in countries like 
the Netherlands and the UK, whereas limited screening 
availability in parts of Eastern Europe continues to result 
in poorer outcomes.

These findings highlight the urgent need for tailored 
public health strategies, particularly in regions with lim-
ited healthcare access, to improve cancer prevention, 
early diagnosis, and treatment. Targeted interventions, 
such as expanded cancer screening programs, effective 
tobacco and alcohol control, and strengthened health-
care systems, have the potential to reduce the cancer 
burden and improve outcomes across Europe. Address-
ing these challenges through evidence-based policies 
and region-specific interventions is critical to achieving 
equity in cancer care and advancing public health across 
the continent.

Limitation
This study has several limitations that should be acknowl-
edged. First, the reliance on GLOBOCAN 2022 data 
introduces potential estimation bias, as cancer incidence 
sources vary across Europe. While Northern European 
countries use high-quality national cancer registries, 
many Eastern and Southern European countries rely on 
modelled estimates derived from mortality-to-incidence 
ratios, which may not accurately reflect true incidence 
patterns. Additionally, in cases where country-specific 
cancer registries are unavailable, data from neighbouring 
countries are used, potentially leading to misclassifica-
tion and inaccuracies due to differences in healthcare sys-
tems, screening programs, and population demographics. 
Second, the study is based on cross-sectional data from 
2022, which does not account for longitudinal trends in 
cancer incidence and mortality that may be influenced 
by changes in screening, diagnosis, and treatment over 
time. Third, the analysis is conducted at the population 
level, limiting the ability to assess individual-level risk 
factors, socioeconomic disparities, and healthcare access 
issues that contribute to variations in cancer burden. The 
study also does not consider subnational differences, 
which can be significant, particularly between urban 
and rural areas where cancer prevention and treatment 
access may vary. Furthermore, the study does not exam-
ine modifiable risk factors such as tobacco use, alcohol 

consumption, diet, and environmental exposures, which 
are crucial for understanding cancer patterns and guiding 
prevention strategies. Another limitation is the absence 
of cancer survival data, stage at diagnosis, and treatment 
outcomes, which restricts the study’s ability to assess the 
effectiveness of healthcare systems in managing cancer. 
Finally, while the study follows ethical guidelines for sec-
ondary data use, it lacks direct data validation, making it 
difficult to assess potential biases in reporting, registry 
coverage, or missing data.
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