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Abstract

Background: Men exhibit higher prevalence of modifiable risk factors, such as

smoking and alcohol consumption, leading to greater cancer incidence and lower

survival rates. Comprehensive evidence on global cancer burden among men,

including disparities by age group and country, is sparse. To address this, the authors

analyzed 30 cancer types among men in 2022, with projections estimated for 2050.

Methods: The 2022 GLOBOCAN estimates were used to describe cancer statistics

for men in 185 countries/territories worldwide. Mortality‐to‐incidence ratios (MIRs)

were calculated by dividing age‐standardized mortality rates by incidence rates.

Results: In 2022, a high MIR (indicating poor survival) was observed among older

men (aged 65 years and older; 61%) for rare cancer types (pancreatic cancer, 91%)

and in countries with low a Human Development Index (HDI; 74%). Between 2022

and 2050, cancer cases are projected to increase from 10.3 million to 19 million

(≥84%). Deaths are projected to increase from 5.4 million to 10.5 million (≥93%),

with a greater than two‐fold increase among men aged 65 years and older (≥117%)

and for low‐HDI and medium‐HDI countries/territories (≥160%). Cancer cases and

deaths are projected to increase among working‐age groups (≥39%) and very‐high‐
HDI countries/territories (≥50%).

Conclusions: Substantial disparities in cancer cases and deaths were observed

among men in 2022, and these are projected to widen by 2050. Strengthening

health infrastructure, enhancing workforce quality and access, fostering national
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and international collaborations, and promoting universal health coverage are

crucial to reducing cancer disparities and ensuring cancer equity among men

globally.

K E YWORD S

age‐standardized incidence rates, age‐standardized mortality rates, burden and projection,
cancer, men, mortality‐to‐incidence ratio, prevalence

INTRODUCTION

Globally, cancer is the second leading cause of premature death after

cardiovascular diseases1–3 but is projected to be the leading cause of

death by the end of this century.2,3 Its health, social, and economic

effects are significant.1,4,5 Cancer causes high demand and stress on

health care systems.6 Its economic burden is also high, with an esti-

mated cost of US$25.3 billion globally in 2017 and an estimated

cumulative cost of US$25.2 trillion between 2020 and 2050.4

According to Sung and colleagues, the global age‐adjusted cancer

mortality rate in 2020 was 43.0% greater among men than among

women (120.8 vs. 84.2 deaths per 100,000). Similarly, the incidence

rate was 19.0% greater among men than among women (222.0 vs.

186 cases per 100,000).7 These disparities could arise from men’s

lower participation in cancer prevention activities; underuse of

available prevention, screening, and treatment options; increased

exposure to cancer risk factors; and biologic differences.8,9 Early

detection and interventions for female‐specific cancers, such as

breast and cervical cancer, have been beneficial; however, there are

no comparable programs for male‐specific cancers, such as prostate

or testicular cancer.8 Males participate less in shared screening

programs like those for colorectal cancer8 and have a higher preva-

lence of modifiable cancer risk factors, including smoking and alcohol

consumption. For instance, 32.6% of men worldwide smoked in 2020

compared with 6.5% of women.9 Males have more cancer cases

attributable to occupational carcinogens than women,10 emphasizing

the need for comprehensive studies targeting men to enhance

evidence‐based cancer prevention, which is the focus of the current

study.

There is some evidence demonstrating disparities in cancer

incidence and outcomes within men by age as well as variations in

access to healthcare, socioeconomic status, awareness, and unique

needs and interests at different ages.5,11–14 Compared to young adult

men, older men have worse cancer outcomes (e.g., lower survival),

which could be attributed to age‐related lower tolerance to treat-

ment, diagnosis at more advanced stages, and limited access to health

services because of financial constraints.5,11–14 This disparity among

men can be measured using the mortality‐to‐incidence ratio (MIR), in

which higher values signify lower survival rates.15–19 The MIR is

useful for measuring disparities in cancer outcomes and has been

applied in previous studies17,18,20 and in government reports in the

United States21 and Australia.22

Existing literature on the MIR in men has often focused on

specific age groups (e.g., aged 20–39 years),20 selected cancer types,

such as lung,23 stomach,17,20 kidney,24 liver,25 and bladder26 cancer,

or has addressed limited geographic regions.17,20 In addition, these

estimates cover the period before 2020,17,24–27 whereas cancer care

and outcomes could be affected by the ongoing coronavirus disease

2019 pandemic and armed conflicts, their associated global economic

effects, as well as a decline in the global Human Development Index

(HDI) after 2020.28 This highlights the importance of providing

continuous and up‐to‐date cancer data to support informed decision

making worldwide. Hence, in this study, we examined the MIR for 30

cancer types among men across all ages and by specific age groups

globally. In addition, the numbers and rates of cancer cases and

deaths, the prevalence of cancer in 2022, and their projections for

2050 were estimated. The results of this study will offer a relatively

comprehensive view of the burden of cancer in men, empowering

policymakers to make informed decisions and allocate resources

effectively.

MATERIALS AND METHODS

This study used the 2022 Global Cancer Observatory (GLOBOCAN)

estimates produced by the International Agency for Research on

Cancer. Detailed descriptions of the GLOBOCAN estimates can be

found in previously published studies.7,29 The GLOBOCAN repository

encompasses national‐level estimates for cancer cases, deaths and

rates for each country/territory worldwide.29–31 Cancer types were

identified by their International Classification of Diseases, 10th

Revision codes (see Table S1).29,32 The estimates were further

stratified by age, sex, country/territory, World Health Organization

(WHO) region, and HDI.7,29

Estimates by age were available in 5‐year groups, totaling 18 age

groups. By considering importance for policy, clinical, public health,

and epidemiologic use, men’s ages for this study were combined into

a working‐age group (aged 15–64 years) and an older adult group

(aged 65 years and older),33 with the working‐age group further

subdivided into adolescents and young adults (AYAs; aged 15–39

years)5,12 and middle‐aged adults (aged 40–64 years). In addition,

estimates are presented for all ages combined. Cancer statistics are

described by 185 countries/territories, six WHO regions (Africa,

Southeast Asia, Eastern Mediterranean, the Americas, Europe, and
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Western Pacific), and four HDI classifications (low, medium, high, and

very high).29,34 The HDI was used to represent each country's

development in areas of health, knowledge, and standard of living.34

Rates for incidence and mortality were calculated by dividing the

number of cases and deaths over 1 year in each specific population by

the total number of persons.29,35 The 2022 rates were estimated by

using short‐term estimation when available or by modelling using

MIRs.29,35 To facilitate cross‐comparisons and reduce age‐related

biases, direct standardization using the 1966 Segi–Doll world stan-

dard population was used, with the age‐standardized incidence rate

(ASIR) and the age‐standardized mortality rate (ASMR) reported per

100,000 males.7,29,35,36 The prevalence of cancer was calculated by

dividing the total number of cancer survivors in 2022 in specific re-

gions by their corresponding total population.37 The MIR, expressed

as a percentage, was estimated by dividing the ASMR by the ASIR,

and multiplying by 100, with a higher MIR indicating poorer survival

and greater mortality.15–19 The MIR was reported for all cancers

excluding nonmelanoma skin cancer, and a sensitivity analysis was

presented for all cancers including nonmelanoma skin cancer.

The projected cancer cases and deaths in 2050 were derived

through demographic projections, assuming that the 2022 estimated

rates remain constant.7,38–40 The projections were calculated every 5

years (2025, 2030, … 2050) by multiplying the 2022 age‐specific

rates with their corresponding population projections for the target

years (2025, 2030, … 2050), with the projected population extracted

from the United Nations world population prospects.7,38–40 We

analyzed the MIR, whereas other estimates, such as counts, rates,

prevalence, and projections, were estimated by using GLOBOCAN.

Consistent with previous studies using similar data sources,7,19,41 the

GLOBOCAN estimates were extracted from the Global Cancer Ob-

servatory website (https://gco.iarc.who.int, Accessed June 27, 2024),

which has online tabulation and visualization tools. The tools provide

step‐by‐step selection options for cancer type, age group, region,

HDI, and outcome measures (rates, prevalence, and projections), with

the specific estimates extracted and merged to achieve the specific

study objectives. The analysis was conducted using Microsoft Excel

(Microsoft Corporation), Stata version 17 (StataCorp), and the Global

Cancer Observatory's online tabulation and visualization tools (e.g.,

mapping).

RESULTS

Cancer incidence and mortality rates in 2022

In 2022, there were an estimated 10.3 million cancer cases and 5.4

million cancer deaths among men globally (Table 1), with nearly two

thirds of cases and deaths occurring among older adults (aged 65

years and older). Lung cancer was the most common cancer in terms

of cases and deaths, although slight variations in the leading cancer

type were noted across age groups. For instance, testicular cancer

cases and leukemia deaths were ranked the highest among AYAs (see

Tables S2 and S3). The top 10 ranked cancer types across various age

groups are presented in Table 3.

The global ASIR, ASMR, and prevalence of cancer per 100,000

men in 2022 were 212.6, 109.8, and 178.8, respectively, with varia-

tions observed across WHO regions (Table 2). The highest and lowest

ASIRs were reported in Europe (307.6 per 100,000) and Southeast

Asia (110.0 per 100,000), respectively. The ASMR per 100,000 men

ranged from 76.4 per 100,000 in Southeast Asia to 136.2 per

100,000 in Europe. The highest prevalence of cancer was observed in

Europe (432.5 per 100,000), whereas the lowest was observed in

Africa (34.3 per 100,000). The findings for ASIR, ASMR, and preva-

lence by WHO region among AYAs, middle‐aged adults, the working‐
age group, and older adults were broadly similar to those for all ages

combined (Table 2). Crude incidence and mortality rates are provided

in Table S4.

Countries that had a very high HDI had an ASIR that was about

three times higher (ASIR, 320.6 per 100,000) compared with coun-

tries that had a low HDI (ASIR, 98.9 per 100,000; Table 2). The ASMR

in men ranged from 72.2 per 100,000 in countries with a low HDI to

119.9 per 100,000 in countries with a high HDI. The prevalence per

100,000 men ranged from 28.0 per 100,000 in low‐HDI countries to

478.2 per 100,000 in countries with a very high HDI. The findings for

ASIR, ASMR, and prevalence by HDI among AYAs, middle‐aged

adults, the working‐age group, and older adults were broadly

similar to those for all ages combined (Table 2).

ASIR, ASMR, and prevalence of cancers differed widely between

countries/territories worldwide. The highest and lowest ASIRs per

100,000 men were estimated to be in Australia (514.3 per 100,000)

and Niger (74.2 per 100,000), respectively. Likewise, the highest and

lowest ASMRs per 100,000 men were estimated to be in Mongolia

(227.5 per 100,000) and Saudi Arabia (81.0 per 100,000), respec-

tively. Australia had the highest prevalence (776.7 per 100,000),

whereas Somalia had the lowest prevalence (15.4 per 100,000; see

Table S5). Countries/territories with the highest ASIR, ASMR, and

prevalence varied by age group. For instance, the highest ASMR was

estimated to be in Mozambique for AYAs and in Mongolia for other

age groups (middle‐aged adults, the working‐age group, and older

adults). Table 3 lists the top 10 countries/territories for ASIR, ASMR,

and prevalence by age group. In terms of the total number of cancer

cases and deaths among all ages combined, China ranked first,

whereas the top 10 rankings differed among specific age groups

across various countries/territories (see Table S3).

Prostate cancer was the leading cancer type in terms of cases in

about two thirds (n = 117) of the 185 countries/territories

(Figure 1A), whereas lung cancer was the leading cancer type in

terms of deaths in about one half (n = 93) of countries/territories

(Figure 2A). The leading cancer types were similar by age group:

prostate cancer cases (n = 75 countries/territories, Figure 1B) and

lung cancer deaths (n = 95 countries/territories; Figure 2B) among

the working‐age group; prostate cancer cases (n = 139 countries/

territories, Figure 1C) and lung cancer deaths (n = 90 countries/

territories; Figure 2C) among older adults.

3710 - GLOBAL BURDEN OF 30 CANCERS AMONG MEN

 10970142, 2024, 21, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.35458 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [30/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://gco.iarc.who.int/


T
A
B
L
E
1

C
an

ce
r

ca
se

s
an

d
d
ea

th
s

in
2
0
2
2

an
d

th
ei

r
p
ro

je
ct

io
n
s

fo
r

2
0
5
0

b
y

ca
n
ce

r
ty

p
e,

W
o
rl

d
H

ea
lt

h
O

rg
an

iz
at

io
n

re
gi

o
n
,a

n
d

H
u
m

an
D

ev
el

o
p
m

en
t

In
d
ex

.

W
o
rk
in
g‐
ag
e
gr
o
u
p

O
ld
er

ad
u
lt
s

A
ll
ag
es

co
m
b
in
ed

N
o
.o
f
ca
se
s

N
o
.o
f
d
ea
th
s

N
o
.o
f
ca
se
s

N
o
.
o
f
d
ea
th
s

N
o
.o
f
ca
se
s

N
o
.o
f
d
ea
th
s

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
a

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
b

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
a

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
b

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
a

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
b

C
an

ce
r

ty
p
e

A
ll

ca
n
ce

rs
4
,1

4
3
,4

1
9

5
,7

6
3
,2

7
8

3
9
.1

1
,9

4
4
,4

0
5

2
,7

1
9
,7

8
1

3
9
.9

6
,0

5
3
,5

0
2

1
3
,1

2
2
,1

3
1

1
1
6
.8

3
,4

4
1
,3

8
1

7
,7

2
6
,4

8
2

1
2
4
.5

1
0
,3

1
1
,6

1
0

1
9
,0

0
0
,5

2
9

8
4
.3

5
,4

3
0
,2

8
4

1
0
,4

9
0
,9

2
3

9
3
.2

A
ll

ca
n
ce

rs
ex

cl
u
d
in

g
N

M
SC

4
,0

0
3
,4

1
9

5
,5

6
2
,2

7
3

3
8
.9

1
,9

3
3
,3

0
2

2
,7

0
4
,2

1
5

3
9
.9

5
,4

4
9
,5

6
3

1
1
,6

7
3
,8

0
8

1
1
4
.2

3
,4

1
3
,0

1
1

7
,6

5
6
,7

0
7

1
2
4
.3

9
,5

6
6
,8

2
5

1
7
,3

5
0
,3

5
3

8
1
.4

5
,3

9
0
,5

9
6

1
0
,4

0
5
,3

6
6

9
3
.0

Li
p
,o

ra
l
ca

vi
ty

1
6
8
,4

2
3

2
2
7
,6

0
0

3
5
.1

8
0
,6

8
3

1
0
9
,4

1
7

3
5
.6

9
9
,9

6
5

2
0
5
,1

6
7

1
0
5
.2

4
9
,9

2
5

1
0
3
,9

4
0

1
0
8
.2

2
6
8
,9

9
9

4
3
3
,3

8
0

6
1
.1

1
3
0
,8

0
8

2
1
3
,5

5
7

6
3
.3

Sa
liv

ar
y

gl
an

d
s

1
6
,6

9
5

2
2
,2

4
0

3
3
.2

6
3
7
9

8
7
6
2

3
7
.4

1
3
,9

2
1

3
0
,2

7
1

1
1
7
.5

7
5
2
4

1
6
,9

0
2

1
2
4
.6

3
0
,9

6
3

5
2
,8

5
8

7
0
.7

1
3
,9

8
9

2
5
,7

5
0

8
4
.1

O
ro

p
h
ar

yn
x

5
1
,8

0
3

7
2
,0

3
7

3
9
.1

2
3
,5

4
5

3
2
,9

7
0

4
0
.0

3
4
,3

6
5

6
8
,9

7
2

1
0
0
.7

1
9
,2

5
9

3
9
,6

4
9

1
0
5
.9

8
6
,3

3
9

1
4
1
,1

8
1

6
3
.5

4
2
,8

1
8

7
2
,6

3
3

6
9
.6

N
as

o
p
h
ar

yn
x

6
3
,8

5
2

8
4
,0

1
2

3
1
.6

3
3
,9

9
2

4
5
,9

2
9

3
5
.1

2
1
,4

1
6

4
1
,5

0
4

9
3
.8

1
9
,7

5
8

3
9
,3

1
6

9
9
.0

8
6
,2

8
9

1
2
6
,5

4
2

4
6
.7

5
4
,1

0
4

8
5
,6

0
0

5
8
.2

H
yp

o
p
h
ar

yn
x

4
1
,4

5
2

5
7
,6

9
0

3
9
.2

1
7
,4

9
7

2
4
,4

1
5

3
9
.5

3
0
,5

7
7

6
1
,6

9
5

1
0
1
.8

1
7
,0

5
4

3
5
,2

6
9

1
0
6
.8

7
2
,0

7
7

1
1
9
,4

3
3

6
5
.7

0
3
4
,5

6
4

5
9
,6

9
8

7
2
.7

E
so

p
h
ag

u
s

1
5
7
,5

9
0

2
2
2
,3

2
3

4
1
.1

1
3
0
,8

9
2

1
8
4
,3

2
5

4
0
.8

2
0
7
,5

2
3

4
3
4
,7

5
6

1
0
9
.5

1
8
7
,4

9
3

4
0
2
,3

7
3

1
1
4
.6

3
6
5
,2

2
5

6
5
7
,1

9
2

7
9
.9

3
1
8
,4

3
3

5
8
6
,7

4
7

8
4
.3

St
o
m

ac
h

2
3
1
,6

6
4

3
2
8
,5

0
4

4
1
.8

1
4
3
,5

0
1

2
0
3
,0

4
2

4
1
.5

3
9
5
,4

1
0

8
4
9
,7

9
1

1
1
4
.9

2
8
3
,8

9
4

6
2
9
,0

8
7

1
2
1
.6

6
2
7
,4

5
8

1
,1

7
8
,6

8
1

8
7
.9

4
2
7
,5

7
5

8
3
2
,3

1
0

9
4
.7

C
o
lo

re
ct

u
m

4
3
3
,6

5
9

6
0
8
,7

2
6

4
0
.4

1
5
6
,1

8
4

2
1
9
,6

8
9

4
0
.7

6
3
5
,2

0
0

1
,3

7
1
,0

2
4

1
1
5
.8

3
4
3
,4

4
6

7
8
9
,5

3
6

1
2
9
.9

1
,0

6
9
,4

4
6

1
,9

8
0
,3

4
0

8
5
.2

4
9
9
,7

7
5

1
,0

0
9
,3

7
1

1
0
2
.0

Li
ve

r
3
0
8
,5

4
8

4
2
4
,9

8
6

3
7
.7

2
5
4
,2

4
1

3
5
0
,3

8
8

3
7
.8

2
8
9
,4

8
1

6
0
9
,0

9
8

1
1
0
.4

2
6
6
,1

9
5

5
7
1
,7

6
3

1
1
4
.8

6
0
0
,6

7
6

1
,0

3
6
,7

5
0

7
2
.6

5
2
1
,8

2
6

9
2
3
,5

5
1

7
7
.0

G
al

lb
la

d
d
er

1
5
,9

1
1

2
2
,3

3
9

4
0
.4

1
0
,9

2
8

1
5
,3

4
4

4
0
.4

2
7
,6

2
1

6
1
,5

3
3

1
2
2
.8

2
0
,4

7
5

4
6
,3

7
5

1
2
6
.5

4
3
,5

3
8

8
3
,8

7
8

9
2
.7

3
1
,4

0
6

6
1
,7

2
2

9
6
.5

P
an

cr
ea

s
9
7
,0

5
1

1
3
8
,0

0
5

4
2
.2

8
2
,0

0
9

1
1
7
,2

8
3

4
3
.0

1
7
2
,5

4
9

3
7
8
,4

5
6

1
1
9
.3

1
6
5
,5

6
0

3
6
8
,6

6
3

1
2
2
.7

2
6
9
,7

0
9

5
1
6
,5

7
0

9
1
.5

2
4
7
,5

8
9

4
8
5
,9

6
6

9
6
.3

La
ry

n
x

8
4
,3

5
7

1
1
9
,2

7
8

4
1
.4

3
9
,9

3
3

5
6
,9

6
9

4
2
.7

8
1
,3

3
4

1
6
6
,6

5
8

1
0
4
.9

5
0
,4

1
9

1
0
6
,8

9
4

1
1
2
.0

1
6
5
,7

9
4

2
8
6
,0

3
9

7
2
.5

9
0
,3

8
4

1
6
3
,8

9
5

8
1
.3

Lu
n
g

5
6
7
,2

9
6

8
1
5
,3

6
5

4
3
.7

3
9
4
,8

3
1

5
7
0
,4

9
9

4
4
.5

1
,0

0
4
,2

9
6

2
,1

3
9
,0

8
1

1
1
3
.0

8
3
8
,2

0
6

1
,8

3
1
,0

6
1

1
1
8
.5

1
,5

7
2
,0

4
5

2
,9

5
4
,9

0
2

8
8
.0

1
,2

3
3
,2

4
1

2
,4

0
1
,7

6
5

9
4
.8

M
el

an
o
m

a
o
f

sk
in

7
3
,2

9
6

1
0
0
,6

5
8

3
7
.3

1
1
,0

5
1

1
5
,3

1
8

3
8
.6

1
0
6
,2

9
6

2
3
7
,7

6
0

1
2
3
.7

2
2
,0

6
0

5
1
,6

9
6

1
3
4
.3

1
7
9
,9

5
3

3
3
8
,7

8
0

8
8
.3

3
3
,1

6
0

6
7
,0

6
3

1
0
2
.2

N
M

SC
1
4
0
,0

0
0

2
0
1
,0

0
5

4
3
.6

1
1
,1

0
3

1
5
,5

6
6

4
0
.2

6
0
3
,9

3
9

1
,4

4
8
,3

2
2

1
3
9
.8

2
8
,3

7
0

6
9
,7

7
5

1
4
6
.0

7
4
4
,7

8
5

1
,6

5
0
,1

7
6

1
2
1
.6

3
9
,6

8
8

8
5
,5

5
7

1
1
5
.6

M
es

o
th

el
io

m
a

5
3
6
7

7
7
4
6

4
4
.3

3
8
0
4

5
5
1
3

4
4
.9

1
6
,0

4
0

3
6
,2

5
3

1
2
6
.0

1
4
,2

7
6

3
3
,3

7
4

1
3
3
.8

2
1
,4

1
0

4
4
,0

0
2

1
0
5
.5

1
8
,0

8
2

3
8
,8

9
0

1
1
5
.1

K
ap

o
si

sa
rc

o
m

a
1
9
,7

0
3

2
3
,7

9
5

2
0
.8

8
8
5
2

1
0
,5

3
8

1
9
.1

4
1
2
6

8
9
4
8

1
1
6
.9

1
3
1
7

2
9
0
8

1
2
0
.8

2
4
,6

2
0

3
3
,5

3
7

3
6
.2

1
0
,6

2
9

1
3
,9

0
8

3
0
.9

P
en

is
1
8
,6

1
1

2
5
,3

2
3

3
6
.1

6
7
2
4

9
2
6
6

3
7
.8

1
9
,0

0
6

4
1
,5

9
6

1
1
8
.9

7
0
0
4

1
6
,0

8
4

1
2
9
.6

3
7
,7

0
0

6
7
,0

0
2

7
7
.7

1
3
,7

3
8

2
5
,3

6
1

8
4
.6

P
ro

st
at

e
3
8
7
,2

5
3

5
8
2
,3

7
2

5
0
.4

4
0
,7

0
8

6
2
,0

0
1

5
2
.3

1
,0

8
0
,4

2
1

2
,2

9
6
,9

4
8

1
1
2
.6

3
5
6
,6

9
8

8
7
7
,5

0
8

1
4
6
.0

1
,4

6
7
,8

5
4

2
,8

7
9
,5

0
1

9
6
.2

3
9
7
,4

3
0

9
3
9
,5

3
4

1
3
6
.4

T
es

ti
s

6
5
,3

3
6

7
6
,7

1
2

1
7
.4

6
8
4
0

8
2
3
6

2
0
.4

4
2
0
2

9
1
3
3

1
1
7
.4

1
8
1
8

4
0
4
8

1
2
2
.7

7
2
,0

4
0

8
8
,3

6
2

2
2
.7

9
0
6
8

1
2
,6

9
7

4
0
.0

K
id

n
ey

1
4
0
,1

0
5

1
9
3
,8

6
5

3
8
.4

3
3
,8

7
5

4
8
,0

6
5

4
1
.9

1
3
1
,2

9
9

2
7
6
,2

8
2

1
1
0
.4

6
4
,0

3
3

1
4
4
,6

1
7

1
2
5
.9

2
7
7
,8

0
0

4
7
6
,5

8
1

7
1
.6

1
0
0
,3

4
3

1
9
5
,1

3
1

9
4
.5

B
la

d
d
er

1
3
4
,5

2
6

1
9
3
,8

7
2

4
4
.1

2
9
,3

2
7

4
2
,7

2
8

4
5
.7

3
3
6
,4

3
8

7
5
2
,5

0
1

1
2
3
.7

1
3
6
,2

4
7

3
2
9
,8

9
3

1
4
2
.1

4
7
1
,2

9
3

9
4
6
,7

0
5

1
0
0
.9

1
6
5
,6

7
2

3
7
2
,7

1
9

1
2
5
.0

B
ra

in
,c

en
tr

al
n
er

vo
u
s

sy
st

em
1
0
0
,0

5
0

1
3
0
,6

0
9

3
0
.5

7
5
,8

0
0

1
0
0
,8

1
9

3
3
.0

5
9
,9

9
1

1
2
6
,6

7
5

1
1
1
.2

5
7
,2

1
0

1
2
1
,0

8
7

1
1
1
.7

1
7
3
,6

9
9

2
7
0
,9

8
4

5
6
.0

1
3
9
,8

2
3

2
2
8
,7

3
8

6
3
.6

T
h
yr

o
id

1
7
1
,0

6
8

2
1
5
,3

6
8

2
5
.9

5
9
7
3

8
3
2
9

3
9
.4

3
4
,7

2
7

6
8
,7

3
3

9
7
.9

1
1
,1

5
5

2
4
,9

1
7

1
2
3
.4

2
0
6
,4

8
5

2
8
4
,7

9
4

3
7
.9

1
7
,2

4
1

3
3
,3

6
0

9
3
.5

H
o
d
gk

in
ly

m
p
h
o
m

a
3
3
,5

0
4

4
0
,9

0
3

2
2
.1

7
2
5
9

9
2
1
5

2
7
.0

9
9
5
9

2
1
,0

0
5

1
1
0
.9

4
8
9
3

1
0
,7

0
6

1
1
8
.8

4
8
,7

7
4

6
7
,2

2
6

3
7
.8

1
3
,6

7
4

2
1
,4

4
4

5
6
.8

N
o
n
‐H

o
d
gk

in
ly

m
p
h
o
m

a
1
5
1
,6

9
7

2
0
3
,7

7
3

3
4
.3

5
5
,3

5
1

7
4
,7

1
9

3
5
.0

1
4
8
,3

2
3

3
2
1
,3

5
2

1
1
6
.7

8
4
,1

9
8

1
9
2
,6

4
4

1
2
8
.8

3
1
1
,3

7
5

5
3
6
,5

0
9

7
2
.3

1
4
3
,7

4
0

2
7
1
,5

6
5

8
8
.9

M
u
lt

ip
le

m
ye

lo
m

a
3
9
,9

1
9

5
6
,5

0
7

4
1
.6

2
1
,2

9
3

3
0
,3

6
6

4
2
.6

6
3
,8

0
1

1
3
7
,7

7
0

1
1
5
.9

4
5
,5

9
3

1
0
2
,7

6
3

1
2
5
.4

1
0
3
,8

0
5

1
9
4
,3

6
2

8
7
.2

6
6
,9

6
6

1
3
3
,2

0
9

9
8
.9

Le
u
ke

m
ia

1
2
1
,3

4
3

1
5
8
,8

0
2

3
0
.9

6
9
,9

1
1

9
0
,8

2
6

2
9
.9

1
1
9
,2

6
6

2
6
2
,9

8
5

1
2
0
.5

8
9
,2

6
5

2
0
4
,6

3
0

1
2
9
.2

2
7
8
,1

2
0

4
5
9
,4

3
2

6
5
.2

1
7
3
,2

8
9

3
0
9
,6

1
6

7
8
.7

(C
o
n
ti

n
u
es

)

BIZUAYEHU ET AL. - 3711

 10970142, 2024, 21, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.35458 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [30/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E
1

(C
o
n
ti

n
u
ed

) W
o
rk
in
g‐
ag
e
gr
o
u
p

O
ld
er

ad
u
lt
s

A
ll
ag
es

co
m
b
in
ed

N
o
.o
f
ca
se
s

N
o
.o
f
d
ea
th
s

N
o
.o
f
ca
se
s

N
o
.
o
f
d
ea
th
s

N
o
.o
f
ca
se
s

N
o
.o
f
d
ea
th
s

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
a

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
b

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
a

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
b

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
a

2
0
2
2

2
0
5
0

C
h
an
ge
,

%
b

W
H

O
re

gi
o
n
s

A
fr

ic
a

2
0
4
,7

2
4

4
8
5
,1

8
2

1
3
7
.0

1
3
2
,3

7
5

3
1
5
,2

8
9

1
3
8
.2

1
4
3
,3

8
2

4
2
2
,9

0
6

1
9
5
.0

1
0
7
,6

9
5

3
1
9
,9

9
1

1
9
7
.1

3
7
0
,0

5
5

9
3
9
,3

1
5

1
5
3
.8

2
5
1
,7

7
3

6
5
1
,9

2
6

1
5
8
.9

So
u
th

ea
st

A
si

a
6
6
2
,2

6
1

9
8
9
,1

7
2

4
9
.4

4
4
1
,1

1
5

6
7
1
,7

3
6

5
2
.3

4
6
9
,7

6
8

1
,2

0
8
,8

9
6

1
5
7
.3

3
4
7
,7

7
5

9
0
5
,4

8
4

1
6
0
.4

1
,1

5
6
,5

5
0

2
,2

1
8
,4

1
5

9
1
.8

7
9
9
,8

3
7

1
,5

8
6
,3

0
8

9
8
.3

E
as

te
rn

M
ed

it
er

ra
n
ea

n
2
1
3
,4

7
3

3
9
8
,5

8
8

8
6
.7

1
3
1
,5

8
4

2
4
9
,3

8
9

8
9
.5

1
5
3
,1

3
5

4
6
5
,9

5
1

2
0
4
.3

1
1
9
,1

4
2

3
6
6
,4

7
8

2
0
7
.6

3
8
2
,4

4
3

8
8
3
,4

9
2

1
3
1
.0

2
5
7
,8

7
3

6
2
4
,4

0
2

1
4
2
.1

T
h
e

A
m

er
ic

as
7
5
4
,7

9
7

9
9
3
,4

7
2

3
1
.6

2
2
0
,7

1
6

2
9
1
,2

7
5

3
2
.0

1
,4

3
1
,1

7
3

2
,9

3
3
,7

1
4

1
0
5
.0

5
3
0
,2

7
3

1
,1

3
9
,9

5
3

1
1
5
.0

2
,2

0
4
,5

4
5

3
,9

4
3
,1

6
6

7
8
.9

7
5
5
,7

4
5

1
,4

3
5
,3

2
8

8
9
.9

E
u
ro

p
e

8
7
1
,1

4
2

8
7
7
,6

7
6

0
.8

3
4
4
,2

9
5

3
4
9
,9

7
7

1
.7

1
,6

8
8
,3

8
8

2
,7

2
8
,1

5
7

6
1
.6

8
7
7
,5

4
9

1
,4

8
8
,1

5
4

6
9
.6

2
,5

7
2
,3

2
3

3
,6

1
6
,7

8
2

4
0
.6

1
,2

2
4
,7

9
3

1
,8

4
0
,6

5
1

5
0
.3

W
es

te
rn

P
ac

ifi
c

1
,4

3
5
,4

6
2

1
,5

6
9
,0

3
4

9
.3

6
7
3
,5

1
4

7
5
3
,8

4
7

1
1
.9

2
,1

6
5
,2

0
3

4
,3

7
9
,4

0
4

1
0
2
.3

1
,4

5
7
,3

0
2

3
,1

3
5
,6

8
6

1
1
5
.2

3
,6

2
1
,6

5
9

5
,9

6
3
,5

7
4

6
4
.7

2
,1

3
7
,8

0
6

3
,8

9
4
,5

3
0

8
2
.2

H
D

I Lo
w

H
D

I
1
9
4
,2

4
4

4
6
2
,7

0
6

1
3
8
.2

1
3
1
,6

0
2

3
1
6
,4

3
7

1
4
0
.5

1
2
0
,8

3
9

3
1
0
,6

5
1

1
5
7
.1

9
3
,8

9
8

2
4
0
,6

1
7

1
5
6
.3

3
3
7
,8

4
1

8
0
6
,1

5
1

1
3
8
.6

2
3
7
,9

7
0

5
7
5
,0

0
1

1
4
1
.6

M
ed

iu
m

H
D

I
6
6
3
,5

7
1

1
,1

0
3
,6

2
1

6
6
.3

4
3
9
,8

5
2

7
4
4
,4

6
7

6
9
.3

4
6
8
,9

5
7

1
,2

5
1
,3

2
9

1
6
6
.8

3
4
1
,6

8
5

9
2
1
,3

5
9

1
6
9
.7

1
,1

6
2
,8

9
4

2
,3

8
3
,7

5
4

1
0
5
.0

7
9
5
,3

3
2

1
,6

7
8
,9

1
8

1
1
1
.1

H
ig

h
H

D
I

1
,7

0
8
,6

3
5

2
,0

4
2
,7

7
2

1
9
.6

8
6
9
,7

4
8

1
,0

6
4
,3

8
4

2
2
.4

2
,0

7
6
,1

2
1

4
,5

8
0
,2

4
1

1
2
0
.6

1
,5

0
2
,3

0
9

3
,4

9
5
,1

3
9

1
3
2
.7

3
,8

2
3
,1

2
6

6
,6

5
2
,3

6
3

7
4
.0

2
,3

8
5
,9

3
3

4
,5

7
0
,1

1
4

9
1
.5

V
er

y
h
ig

h
H

D
I

1
,5

7
5
,4

0
9

1
,6

3
3
,7

1
5

3
.7

5
0
2
,3

9
7

5
2
5
,2

5
3

4
.6

3
,3

8
5
,1

3
2

5
,8

3
3
,3

8
3

7
2
.3

1
,5

0
1
,8

4
4

2
,7

6
3
,3

5
7

8
4
.0

4
,9

8
3
,7

1
4

7
,4

8
7
,2

1
2

5
0
.2

2
,0

0
8
,5

9
2

3
,2

9
2
,3

8
3

6
3
.9

A
b
b
re

vi
at

io
n
s:

H
D

I,
H

u
m

an
D

ev
el

o
p
m

en
t

In
d
ex

;
N

M
SC

,n
o
n
m

el
an

o
m

a
sk

in
ca

n
ce

r;
W

H
O

,W
o
rl

d
H

ea
lt

h
O

rg
an

iz
at

io
n
.

a
T
h
e

ab
so

lu
te

p
er

ce
n
ta

ge
ch

an
ge

w
as

ca
lc

u
la

te
d

b
y

d
iv

id
in

g
th

e
n
u
m

b
er

o
f

ca
n
ce

r
ca

se
s

b
et

w
ee

n
2
0
2
2

an
d

2
0
5
0

b
y

th
e

n
u
m

b
er

o
f

ca
se

s
in

2
0
2
2
,w

it
h

n
eg

at
iv

e
va

lu
es

si
gn

if
yi

n
g

a
d
ec

re
as

e
in

ca
se

s.
b
T
h
e

ab
so

lu
te

p
er

ce
n
ta

ge
ch

an
ge

w
as

ca
lc

u
la

te
d

b
y

d
iv

id
in

g
th

e
n
u
m

b
er

o
f

ca
n
ce

r
d
ea

th
s

b
et

w
ee

n
2
0
2
2

an
d

2
0
5
0

b
y

th
e

n
u
m

b
er

o
f

d
ea

th
s

in
2
0
2
2
,w

it
h

n
eg

at
iv

e
va

lu
es

si
gn

if
yi

n
g

a
d
ec

re
as

e
in

d
ea

th
s.

3712 - GLOBAL BURDEN OF 30 CANCERS AMONG MEN

 10970142, 2024, 21, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.35458 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [30/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E
2

T
h
e

ag
e‐

st
an

d
ar

d
iz

ed
in

ci
d
en

ce
ra

te
,a

ge
‐s

ta
n
d
ar

d
iz

ed
m

o
rt

al
it

y
ra

te
,m

o
rt

al
it

y‐
to
‐in

ci
d
en

ce
ra

ti
o
,a

n
d

p
re

va
le

n
ce

am
o
n
g

m
en

in
2
0
2
2

b
y

ca
n
ce

r
ty

p
e,

W
o
rl

d
H

ea
lt

h
O

rg
an

iz
at

io
n

re
gi

o
n
,a

n
d

H
u
m

an
D

ev
el

o
p
m

en
t

In
d
ex

.

A
d
o
le
sc
en
ts

an
d
yo
u
n
g
ad
u
lt
s

M
id
d
le
‐a
ge
d
ad
u
lt
s

W
o
rk
in
g‐
ag
e
gr
o
u
p

O
ld
er

ad
u
lt
s

A
ll
ag
es

co
m
b
in
ed

A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c
A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c
A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c
A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c
A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c

C
an

ce
r

ty
p
e

A
ll

ca
n
ce

rs
2
8
.9

1
0
.6

3
6
.7

2
2
.9

3
3
8
.9

1
6
3
.3

4
8
.2

2
4
0
.2

1
5
3
.9

7
2
.2

4
6
.9

1
1
3
.5

1
6
2
4
.2

9
0
9
.0

5
6
.0

1
1
3
7
.1

2
1
2
.6

1
0
9
.8

5
1
.6

1
7
8
.8

A
ll

ca
n
ce

rs
ex

cl
u
d
in

g
N

M
SC

2
8
.3

1
0
.6

3
7
.5

2
2
.4

3
2
6
.8

1
6
2
.4

4
9
.7

2
3
0

1
4
8
.7

7
1
.8

4
8
.3

1
0
8
.9

1
4
7
0
.4

9
0
1
.7

6
1
.3

9
9
1

1
9
8
.6

1
0
9

5
4
.9

1
6
2
.6

Li
p
,o

ra
l
ca

vi
ty

1
.3

0
.5

6
4
3
.1

0
.9

8
1
3
.5

6
.6

4
8
.9

9
.5

6
.2

3
.0

4
8
.4

4
.5

2
7
.7

1
3
.8

4
9
.8

1
9
.4

5
.8

2
.8

4
8
.3

4
.7

Sa
liv

ar
y

gl
an

d
s

0
.2

2
0
.0

5
2
2
.7

0
.1

8
1
.2

0
.5

1
4
2
.5

0
.9

5
0
.6

2
0
.2

4
3
8
.7

0
.5

0
3
.7

2
.0

5
4
.1

2
.9

0
.6

6
0
.2

9
4
3
.9

0
.5

9

O
ro

p
h
ar

yn
x

0
.1

2
0
.0

4
3
3
.3

0
.1

0
4
.6

2
.1

4
5
.7

3
.6

1
.9

0
.8

7
4
5
.8

1
.6

9
.6

5
.3

5
5
.2

6
.8

1
.9

0
.9

1
4
7
.9

1
.6

N
as

o
p
h
ar

yn
x

0
.6

9
0
.2

4
3
4
.8

0
.5

4
4
.8

2
.8

5
8
.3

3
.6

2
.4

1
.3

5
4
.2

1
.8

6
.1

5
.6

9
1
.8

4
.2

1
.9

1
.2

6
3
.2

1
.6

H
yp

o
p
h
ar

yn
x

0
.1

2
0
.0

7
5
8
.3

0
.0

5
3
.6

1
.5

4
1
.7

2
.3

1
.5

0
.6

5
4
3
.3

1
.0

8
.5

4
.7

5
5
.3

5
.1

1
.6

0
.7

3
4
5
.6

1
.1

E
so

p
h
ag

u
s

0
.3

4
0
.2

8
8
2
.4

0
.2

8
1
3
.9

1
1
.6

8
3
.5

9
.3

5
.8

4
.8

8
2
.8

4
.1

5
6
.7

5
0
.5

8
9
.1

3
2
.2

7
.6

6
.5

8
5
.5

5
.6

St
o
m

ac
h

0
.7

0
0
.4

6
6
5
.7

0
.4

6
2
0
.3

1
2
.5

6
1
.6

1
2
.2

8
.6

5
.3

6
1
.6

5
.3

1
0
6
.5

7
5
.3

7
0
.7

6
0
.4

1
2
.8

8
.6

6
7
.2

8
.9

C
o
lo

re
ct

u
m

1
.9

0
.7

6
4
0
.0

1
.5

3
7
.1

1
3
.3

3
5
.8

2
9
.6

1
6
.1

5
.8

3
6
.0

1
3
.2

1
7
0
.8

8
9
.5

5
2
.4

1
3
3
.4

2
1
.9

9
.9

4
5
.2

2
0
.7

Li
ve

r
1
.4

1
.1

7
8
.6

0
.9

7
2
6
.1

2
1
.6

8
2
.8

1
5
.1

1
1
.4

9
.4

8
2
.5

6
.9

7
9
.0

7
2
.1

9
1
.3

4
0
.1

1
2
.7

1
0
.9

8
5
.8

8
.2

G
al

lb
la

d
d
er

0
.0

6
0
.0

4
6
6
.7

0
.0

6
1
.4

0
.9

4
6
7
.1

0
.9

4
0
.5

9
0
.4

0
6
7
.8

0
.4

3
7
.3

5
.4

7
4
.0

4
.0

0
.8

8
0
.6

3
7
1
.6

0
.6

4

P
an

cr
ea

s
0
.2

3
0
.1

6
6
9
.6

0
.2

0
8
.6

7
.3

8
4
.9

4
.8

3
.6

3
.0

8
3
.3

2
.1

4
6
.0

4
3
.8

9
5
.2

1
9
.2

5
.5

5
.0

9
0
.9

3
.1

La
ry

n
x

0
.1

5
0
.0

7
4
6
.7

0
.1

1
7
.5

3
.6

4
8
.0

5
.7

3
.1

1
.5

4
8
.4

2
.4

2
2
.5

1
3
.7

6
0
.9

1
6
.4

3
.5

1
.9

5
4
.3

3
.1

Lu
n
g

0
.9

5
0
.5

8
6
1
.1

0
.7

3
5
0
.7

3
5
.5

7
0
.0

2
8
.0

2
1
.0

1
4
.7

7
0
.0

1
2
.1

2
7
1
.7

2
2
3
.9

8
2
.4

1
3
0
.9

3
2
.1

2
4
.8

7
7
.3

1
9
.7

M
el

an
o
m

a
o
f

sk
in

0
.6

1
0
.0

7
1
1
.5

0
.6

2
5
.8

0
.9

1
1
5
.7

5
.4

2
.7

0
.4

1
1
5
.2

2
.6

2
8
.1

5
.7

2
0
.3

2
6
.8

3
.7

0
.6

5
1
7
.6

4
.1

N
M

SC
0
.6

4
0
.0

6
9
.4

0
.5

3
1
2
.1

0
.9

3
7
.7

1
0
.2

5
.3

0
.4

1
7
.7

4
.6

1
5
3
.8

7
.3

4
.7

1
4
6
.1

1
4
.1

0
.7

7
5
.5

1
6
.2

M
es

o
th

el
io

m
a

0
.0

2
0
.0

1
5
0
.0

0
.0

2
0
.4

7
0
.3

3
7
0
.2

0
.3

1
0
.2

0
0
.1

4
7
0
.0

0
.1

4
4
.2

3
.7

8
8
.1

2
.3

0
.4

2
0
.3

5
8
3
.3

0
.3

0

K
ap

o
si

sa
rc

o
m

a
0
.6

7
0
.3

3
4
9
.3

0
.4

0
0
.8

4
0
.3

4
4
0
.5

0
.5

1
0
.7

4
0
.3

4
4
5
.9

0
.4

4
1
.1

0
.3

6
3
2
.7

0
.7

6
0
.5

6
0
.2

5
4
4
.6

0
.3

7

P
en

is
0
.1

5
0
.0

3
2
0
.0

0
.1

2
1
.5

0
.5

7
3
8
.0

1
.1

0
.6

9
0
.2

5
3
6
.2

0
.5

2
5
.1

1
.8

3
5
.3

3
.9

0
.7

9
0
.2

8
3
5
.4

0
.6

9

P
ro

st
at

e
0
.3

3
0
.1

0
3
0
.3

0
.2

3
3
5
.6

3
.7

1
0
.4

3
0
.3

1
4
.5

1
.6

1
1
.0

1
2
.8

2
9
1
.4

9
0
.1

3
0
.9

2
4
5
.7

2
9
.4

7
.3

2
4
.8

3
0
.5

T
es

ti
s

2
.7

0
.2

5
9
.3

2
.5

2
.1

0
.2

7
1
2
.9

1
.8

2
.5

0
.2

6
1
0
.4

2
.2

1
.1

0
.4

9
4
4
.5

0
.8

6
1
.7

0
.2

1
1
2
.4

1
.6

K
id

n
ey

0
.6

3
0
.1

1
1
7
.5

0
.5

8
1
1
.9

3
.0

2
5
.2

9
.7

5
.2

1
.3

2
5
.0

4
.4

3
5
.8

1
6
.9

4
7
.2

2
7
.4

5
.9

2
.0

3
3
.9

5
.4

B
la

d
d
er

0
.3

6
0
.0

6
1
6
.7

0
.3

1
1
1
.9

2
.6

2
1
.8

9
.7

5
.0

1
.1

2
2
.0

4
.2

8
8
.6

3
4
.7

3
9
.2

7
5
.8

9
.3

3
.1

3
3
.3

9
.6

B
ra

in
,c

en
tr

al
n
er

vo
u
s

sy
st

em
1
.7

1
.0

5
8
.8

1
.4

6
.7

5
.5

8
2
.1

5
.4

3
.7

2
.8

7
5
.7

3
.1

1
6
.4

1
5
.6

9
5
.1

1
2
.3

3
.9

3
.1

7
9
.5

3
.4

T
h
yr

o
id

3
.8

0
.0

4
1
.1

3
.4

9
.9

0
.4

9
4
.9

7
.9

6
.3

0
.2

2
3
.5

5
.2

9
.8

3
.0

3
0
.6

7
.0

4
.6

0
.3

5
7
.6

4
.1

H
o
d
gk

in
ly

m
p
h
o
m

a
1
.2

0
.1

8
1
5
.0

0
.9

5
1
.5

0
.4

1
2
7
.3

1
.2

1
.3

0
.2

8
2
1
.5

1
.1

2
.7

1
.3

4
8
.1

1
.9

1
.1

0
.3

1
2
8
.2

0
.9

6

(C
o
n
ti

n
u
es

)

BIZUAYEHU ET AL. - 3713

 10970142, 2024, 21, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.35458 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [30/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E
2

(C
o
n
ti

n
u
ed

)

A
d
o
le
sc
en
ts

an
d
yo
u
n
g
ad
u
lt
s

M
id
d
le
‐a
ge
d
ad
u
lt
s

W
o
rk
in
g‐
ag
e
gr
o
u
p

O
ld
er

ad
u
lt
s

A
ll
ag
es

co
m
b
in
ed

A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c
A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c
A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c
A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c
A
SI
R
a

A
SM

R
a

M
IR
,

%
b

P
re
va
le
n
ce

c

N
o
n
‐H

o
d
gk

in
ly

m
p
h
o
m

a
1
.9

0
.7

1
3
7
.4

1
.5

1
1
.2

4
.1

3
6
.6

8
.9

5
.7

2
.1

3
6
.8

4
.6

3
9
.9

2
2
.0

5
5
.1

3
0
.1

6
.6

3
.0

4
5
.5

5
.9

M
u
lt

ip
le

m
ye

lo
m

a
0
.1

1
0
.0

6
5
4
.5

0
.0

9
3
.5

1
.9

5
4
.3

2
.8

1
.5

0
.7

9
5
2
.7

1
.2

1
7
.1

1
2
.0

7
0
.2

1
3
.3

2
.1

1
.3

6
1
.9

2
.0

Le
u
ke

m
ia

2
.5

1
.5

6
0
.0

1
.8

7
.7

4
.3

5
5
.8

6
.0

4
.6

2
.7

5
8
.7

3
.6

3
1
.8

2
3
.3

7
3
.3

2
3
.2

6
.2

3
.7

5
9
.7

5
.1

W
H

O
re

gi
o
n

A
fr

ic
a

2
4
.0

1
4
.3

6
1
.7

1
3
.0

1
8
5
.9

1
2
4
.0

6
8
.0

9
4
.3

8
9
.3

5
8
.5

6
7
.1

3
5
.5

8
6
3
.4

6
6
1
.8

7
8
.6

4
4
0
.4

1
1
8
.6

8
4
.1

7
2
.6

3
4
.3

So
u
th

ea
st

A
si

a
2
0
.1

1
0
.3

5
1
.5

1
3
.7

2
1
0
.0

1
4
5
.5

6
9
.7

1
2
3
.1

9
6
.7

6
4
.8

6
7
.4

5
6
.0

6
7
3
.5

4
9
8
.8

7
4
.5

3
7
0
.8

1
1
0
.0

7
6
.4

6
9
.9

6
4
.1

E
as

te
rn

M
ed

it
er

ra
n
ea

n
2
3
.7

1
1
.5

4
9
.1

1
6
.0

2
2
1
.0

1
4
3
.5

6
5
.7

1
2
8
.1

1
0
3
.3

6
4
.7

6
3
.4

5
4
.6

8
5
9
.0

6
7
4
.3

7
9
.4

4
8
3
.0

1
2
8
.1

8
9
.1

7
0
.4

5
9
.0

T
h
e

A
m

er
ic

as
3
6
.4

9
.8

2
7
.4

3
2
.6

4
4
2
.3

1
3
0
.5

3
2
.0

3
7
5
.3

2
0
0
.1

5
8
.5

3
1
.5

1
7
9
.6

2
3
4
4
.3

8
3
8
.8

4
6
.6

1
8
6
5
.1

2
9
3
.3

9
6
.3

3
9
.1

3
3
1
.9

E
u
ro

p
e

3
9
.8

8
.4

2
1
.5

3
9
.2

4
9
5
.0

2
0
1
.7

4
1
.9

4
2
3
.3

2
2
3
.3

8
6
.4

3
9
.7

2
3
1
.1

2
3
4
9
.8

1
1
6
5
.7

5
4
.1

1
8
5
7
.2

3
0
7
.6

1
3
6
.2

4
6
.9

4
3
2
.5

W
es

te
rn

P
ac

ifi
c

3
6
.3

9
.8

2
7
.5

3
2
.6

3
7
8
.3

1
8
5
.2

4
9
.9

2
6
4
.9

1
7
4
.2

8
0
.5

4
7
.1

1
4
9
.3

1
6
1
9
.2

1
0
6
8
.0

6
6
.9

1
0
3
0
.3

2
2
5
.1

1
2
5
.9

5
6
.9

2
4
0
.5

H
D

I Lo
w

H
D

I
2
3
.3

1
3
.8

6
1
.2

1
1
.9

1
6
4
.3

1
1
7
.3

7
2
.0

7
8
.8

8
0
.1

5
5
.6

7
0
.1

3
0
.2

6
6
2
.6

5
1
6
.8

7
8
.1

3
0
7
.0

9
8
.9

7
2
.2

7
3
.5

2
8
.0

M
ed

iu
m

H
D

I
2
0
.6

1
1
.0

5
3
.7

1
3
.8

2
0
9
.0

1
4
4
.1

6
9
.3

1
2
2
.1

9
6
.6

6
4
.6

6
7
.3

5
2
.9

6
9
6
.5

5
0
8
.0

7
3
.5

3
7
5
.2

1
1
1
.6

7
7
.0

6
9
.5

5
8
.5

H
ig

h
H

D
I

3
3
.1

1
0
.5

3
1
.8

2
8
.0

3
3
9
.0

1
8
0
.9

5
4
.0

2
2
5
.1

1
5
6
.5

7
9
.2

5
1
.2

1
2
0
.3

1
3
8
3
.9

9
8
9
.8

7
2
.8

8
2
2
.1

1
9
8
.0

1
1
9
.9

6
1
.4

1
7
0
.9

V
er

y
h
ig

h
H

D
I

3
9
.8

7
.8

2
0
.0

3
9
.9

5
0
1
.1

1
6
3
.8

3
4
.8

4
4
4
.1

2
2
5
.8

7
0
.7

3
3
.2

2
4
0
.3

2
5
0
7
.7

1
0
5
0
.8

4
8
.6

2
0
3
4
.8

3
2
0
.6

1
1
8
.3

4
1
.1

4
7
8
.2

A
b
b
re

vi
at

io
n
s:

A
SI

R
,a

ge
‐s

ta
n
d
ar

d
iz

ed
in

ci
d
en

ce
ra

te
;
A

SM
R

,a
ge
‐s

ta
n
d
ar

d
iz

ed
m

o
rt

al
it

y
ra

te
;
H

D
I,

H
u
m

an
D

ev
el

o
p
m

en
t

In
d
ex

;
M

IR
,m

o
rt

al
it

y‐
to
‐in

ci
d
en

ce
ra

ti
o
;
N

M
SC

,n
o
n
m

el
an

o
m

a
sk

in
ca

n
ce

r;
W

H
O

,

W
o
rl

d
H

ea
lt

h
O

rg
an

iz
at

io
n
.

a
T
h
e

A
SI

R
an

d
T
h
e

A
SM

R
p
er

1
0
0
,0

0
0

w
er

e
es

ti
m

at
ed

b
as

ed
o
n

th
e

1
9
6
6

Se
gi

–
D

o
ll

W
o
rl

d
St

an
d
ar

d
P

o
p
u
la

ti
o
n
.C

ru
d
e

ca
n
ce

r
in

ci
d
en

ce
an

d
m

o
rt

al
it

y
ra

te
s

ar
e

av
ai

la
b
le

in
th

e
o
n
lin

e
m

at
er

ia
l
in

T
ab

le
S4

.
b
T
h
e

M
IR

b
y

W
H

O
re

gi
o
n

an
d

th
e

H
D

I
w

er
e

ca
lc

u
la

te
d

b
y

ex
cl

u
d
in

g
n
o
n
m

el
an

o
m

a
sk

in
ca

n
ce

r.
T
h
e

M
IR

fo
r

al
l
ca

n
ce

rs
,i

n
cl

u
d
in

g
n
o
n
m

el
an

o
m

a
sk

in
ca

n
ce

r,
is

av
ai

la
b
le

in
th

e
o
n
lin

e
m

at
er

ia
l
in

T
ab

le
S4

.
c T

h
e

fi
gu

re
fo

r
p
re

va
le

n
ce

is
p
er

1
0
0
,0

0
0

m
en

.

3714 - GLOBAL BURDEN OF 30 CANCERS AMONG MEN

 10970142, 2024, 21, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.35458 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [30/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E
3

T
o
p

1
0

le
ad

in
g

ca
n
ce

r
ty

p
es

an
d

co
u
n
tr

ie
s/

te
rr

it
o
ri

es
b
y

th
e

ag
e‐

st
an

d
ar

d
iz

ed
in

ci
d
en

ce
ra

te
,a

ge
‐s

ta
n
d
ar

d
iz

ed
m

o
rt

al
it

y
ra

te
,a

n
d

m
o
rt

al
it

y‐
to
‐in

ci
d
en

ce
ra

ti
o

am
o
n
g

m
en

,2
0
2
2

an
d

2
0
5
0
.

R
an
k

A
d
o
le
sc
en
ts

an
d
yo
u
n
g
ad
u
lt
s

M
id
d
le
‐a
ge
d
ad
u
lt
s

W
o
rk
in
g‐
ag
e
gr
o
u
p

O
ld
er

ad
u
lt
s

A
ll
ag
es

co
m
b
in
ed

A
SI
R

A
SM

R
M
IR

a
A
SI
R

A
SM

R
M
IR

a
A
SI
R

A
SM

R
M
IR

a
A
SI
R

A
SM

R
M
IR

a
A
SI
R

A
SM

R
M
IR

a

T
o
p

1
0

ca
n
ce

r
ty

p
es

in
2
0
2
2

b
y

A
SI

R
,A

SM
R

an
d

M
IR

1
T
h
yr

o
id

Le
u
ke

m
ia

E
so

p
h
ag

u
s

Lu
n
g

Lu
n
g

P
an

cr
ea

s
Lu

n
g

Lu
n
g

P
an

cr
ea

s
P

ro
st

at
e

Lu
n
g

P
an

cr
ea

s
Lu

n
g

Lu
n
g

P
an

cr
ea

s

2
T
es

ti
s

Li
ve

r
Li

ve
r

C
o
lo

re
ct

u
m

Li
ve

r
E
so

p
h
ag

u
s

C
o
lo

re
ct

u
m

Li
ve

r
E
so

p
h
ag

u
s

Lu
n
g

P
ro

st
at

e
B

N
S

P
ro

st
at

e
Li

ve
r

Li
ve

r

3
Le

u
ke

m
ia

B
N

S
P

an
cr

ea
s

P
ro

st
at

e
C

o
lo

re
ct

u
m

Li
ve

r
P

ro
st

at
e

C
o
lo

re
ct

u
m

Li
ve

r
C

o
lo

re
ct

u
m

C
o
lo

re
ct

u
m

N
as

o
p
h
ar

yn
x

C
o
lo

re
ct

u
m

C
o
lo

re
ct

u
m

E
so

p
h
ag

u
s

4
C

o
lo

re
ct

u
m

C
o
lo

re
ct

u
m

G
al

lb
la

d
d
er

Li
ve

r
St

o
m

ac
h

B
N

S
Li

ve
r

St
o
m

ac
h

B
N

S
N

M
SC

St
o
m

ac
h

Li
ve

r
N

M
SC

St
o
m

ac
h

M
es

o
th

el
io

m
a

5
N

H
L

N
H

L
St

o
m

ac
h

St
o
m

ac
h

E
so

p
h
ag

u
s

M
es

o
th

el
io

m
a

St
o
m

ac
h

E
so

p
h
ag

u
s

Lu
n
g

St
o
m

ac
h

Li
ve

r
E
so

p
h
ag

u
s

St
o
m

ac
h

P
ro

st
at

e
B

N
S

6
B

N
S

Lu
n
g

Lu
n
g

E
so

p
h
ag

u
s

P
an

cr
ea

s
Lu

n
g

T
h
yr

o
id

Li
p
,o

ra
l

ca
vi

ty
M

es
o
th

el
io

m
a

B
la

d
d
er

E
so

p
h
ag

u
s

M
es

o
th

el
io

m
a

Li
ve

r
E
so

p
h
ag

u
s

Lu
n
g

7
Li

ve
r

Li
p
,o

ra
l

ca
vi

ty
Le

u
ke

m
ia

Li
p
,o

ra
l
ca

vi
ty

Li
p
,o

ra
l

ca
vi

ty
G

al
lb

la
d
d
er

Li
p
,o

ra
l
ca

vi
ty

P
an

cr
ea

s
G

al
lb

la
d
d
er

Li
ve

r
P

an
cr

ea
s

Lu
n
g

B
la

d
d
er

P
an

cr
ea

s
G

al
lb

la
d
d
er

8
Li

p
,o

ra
l
ca

vi
ty

St
o
m

ac
h

B
N

S
N

M
SC

B
N

S
St

o
m

ac
h

E
so

p
h
ag

u
s

B
N

S
St

o
m

ac
h

E
so

p
h
ag

u
s

B
la

d
d
er

G
al

lb
la

d
d
er

E
so

p
h
ag

u
s

Le
u
ke

m
ia

St
o
m

ac
h

9
H

o
d
gk

in
ly

m
p
h
o
m

a
K

ap
o
si

sa
rc

o
m

a
H

yp
o
p
h
ar

yn
x

K
id

n
ey

Le
u
ke

m
ia

N
as

o
p
h
ar

yn
x

N
H

L
Le

u
ke

m
ia

Le
u
ke

m
ia

P
an

cr
ea

s
Le

u
ke

m
ia

Le
u
ke

m
ia

N
H

L
B

la
d
d
er

N
as

o
p
h
ar

yn
x

1
0

Lu
n
g

E
so

p
h
ag

u
s

M
u
lt

ip
le

m
ye

lo
m

a
B

la
d
d
er

N
H

L
Le

u
ke

m
ia

N
M

SC
N

H
L

N
as

o
p
h
ar

yn
x

N
H

L
N

H
L

St
o
m

ac
h

Le
u
ke

m
ia

B
N

S
M

u
lt

ip
le

m
ye

lo
m

a

T
o
p

1
0

co
u
n
tr

ie
s/

te
rr

it
o
ri

es
in

2
0
2
2

b
y

A
SI

R
,A

SM
R

,a
n
d

M
IR

1
A

u
st

ra
lia

M
o
za

m
b
iq

u
e

Sa
o

T
o
m

e
an

d
P

ri
n
ci

p
e

A
u
st

ra
lia

M
o
n
go

lia
N

ig
er

A
u
st

ra
lia

M
o
n
go

lia
N

ig
er

A
u
st

ra
lia

M
o
n
go

lia
Y

em
en

A
u
st

ra
lia

M
o
n
go

lia
T
h
e

G
am

b
ia

2
N

ew
Z

ea
la

n
d

M
al

aw
i

Si
er

ra
Le

o
n
e

N
ew

Z
ea

la
n
d

M
o
ld

o
va

T
h
e

G
am

b
ia

N
ew

Z
ea

la
n
d

M
o
ld

o
va

T
h
e

G
am

b
ia

D
en

m
ar

k
E
st

o
n
ia

M
o
n
go

lia
N

ew
Z

ea
la

n
d

B
el

ar
u
s

N
ig

er

3
M

o
za

m
b
iq

u
e

T
h
e

G
am

b
ia

T
h
e

G
am

b
ia

Li
th

u
an

ia
B

el
ar

u
s

Y
em

en
H

u
n
ga

ry
B

el
ar

u
s

G
u
in

ea
U

SA
C

ro
at

ia
So

m
al

ia
U

SA
H

u
n
ga

ry
Y

em
en

4
It

al
y

Z
am

b
ia

G
u
in

ea
H

u
n
ga

ry
R

o
m

an
ia

A
fg

h
an

is
ta

n
Li

th
u
an

ia
R

o
m

an
ia

B
h
u
ta

n
N

ew
Z

ea
la

n
d

U
ru

gu
ay

T
h
e

G
am

b
ia

H
u
n
ga

ry
Li

th
u
an

ia
So

m
al

ia

5
C

ro
at

ia
N

am
ib

ia
N

ig
er

F
R
‐M

H
u
n
ga

ry
B

h
u
ta

n
F
R
‐M

H
u
n
ga

ry
Y

em
en

N
o
rw

ay
La

tv
ia

N
ig

er
D

en
m

ar
k

R
o
m

an
ia

M
o
n
go

lia

6
H

u
n
ga

ry
U

ga
n
d
a

C
o
n
go

B
el

ar
u
s

Se
rb

ia
C

am
b
o
d
ia

U
SA

Li
th

u
an

ia
M

al
i

Ir
el

an
d

P
o
la

n
d

D
jib

o
u
ti

Li
th

u
an

ia
La

tv
ia

B
u
rk

in
a

F
as

o

7
D

en
m

ar
k

G
h
an

a
G

u
in

ea
‐B

is
sa

u
F
ra

n
ce

,
G

u
ad

el
o
u
p
e

Li
th

u
an

ia
G

u
in

ea
B

el
ar

u
s

Se
rb

ia
C

am
b
o
d
ia

C
an

ad
a

Sl
o
va

ki
a

Li
b
ya

F
R
‐M

M
o
ld

o
va

B
h
u
ta

n

8
T
h
e

N
et

h
er

la
n
d
s

Z
im

b
ab

w
e

B
u
rk

in
a

F
as

o
U

SA
U

kr
ai

n
e

La
o

P
D

R
F
ra

n
ce

,
G

u
ad

el
o
u
p
e

U
kr

ai
n
e

A
fg

h
an

is
ta

n
F
R
‐M

H
u
n
ga

ry
T
aj

ik
is

ta
n

Ir
el

an
d

P
o
la

n
d

C
am

b
o
d
ia

9
F
R
‐M

C
h
ad

C
h
ad

R
o
m

an
ia

La
tv

ia
M

al
i

R
o
m

an
ia

La
o

P
D

R
B

u
rk

in
a

F
as

o
T
h
e

N
et

h
er

la
n
d
s

B
el

ar
u
s

M
ya

n
m

ar
N

o
rw

ay
C

ro
at

ia
La

o
P

D
R

1
0

N
o
rw

ay
N

ig
er

V
an

u
at

u
Ir

el
an

d
La

o
P

D
R

C
en

tr
al

A
fr

ic
an

R
ep

u
b
lic

D
en

m
ar

k
La

tv
ia

La
o

P
D

R
C

ro
at

ia
Li

th
u
an

ia
B

u
rk

in
a

F
as

o
C

ro
at

ia
T
ü
rk

iy
e

D
jib

o
u
ti

A
b
b
re

vi
at

io
n
s:

A
SI

R
,a

ge
‐s

ta
n
d
ar

d
iz

ed
in

ci
d
en

ce
ra

te
;
A

SM
R

,a
ge
‐s

ta
n
d
ar

d
iz

ed
m

o
rt

al
it

y
ra

te
;
B

N
S,

b
ra

in
an

d
ce

n
tr

al
n
er

vo
u
s

sy
st

em
;
F
R
‐M

,F
ra

n
ce

(m
et

ro
p
o
lit

an
);

La
o

P
D

R
,L

ao
P

eo
p
le

's
D

em
o
cr

at
ic

R
ep

u
b
lic

;
M

IR
,m

o
rt

al
it

y‐
to
‐in

ci
d
en

ce
ra

ti
o
;
N

H
L,

n
o
n
‐H

o
d
gk

in
ly

m
p
h
o
m

a;
N

M
SC

,n
o
n
m

el
an

o
m

a
sk

in
ca

n
ce

r.
a
C

o
u
n
tr

ie
s/

te
rr

it
o
ri

es
w

it
h

a
sm

al
ln

u
m

b
er

o
f

ca
se

s
o
r

d
ea

th
s

(n
<

1
0
)
w

er
e

ex
cl

u
d
ed

fr
o
m

ra
n
ki

n
g

b
ec

au
se

th
ei

r
in

cl
u
si

o
n

co
u
ld

p
o
te

n
ti

al
ly

af
fe

ct
th

e
ac

cu
ra

cy
o
f

M
IR

es
ti

m
at

io
n

b
y

af
fe

ct
in

g
th

e
A

SI
R

o
r

th
e

A
SM

R
.

BIZUAYEHU ET AL. - 3715

 10970142, 2024, 21, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.35458 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [30/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



F I GUR E 1 The distribution of leading cancer types in numbers for cancer incidence (excluding nonmelanoma skin cancer) in each country/
territory among men in 2022 by age group for (A) all ages combined, (B) the working‐age group (aged 15–64 years), and (C) older adults (aged

65 years and older). In the map legend, the brackets after the cancer type name indicate the number of countries/territories where the named
cancer type was the leading cancer type for cancer incidence. For example, Prostate (140) means that prostate cancer was the leading cancer
type for cancer incidence in 140 countries/territories.
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F I GUR E 2 The distribution of leading cancer types in numbers for cancer mortality (excluding nonmelanoma skin cancer) in each country/

territory among men in 2022 by age group for (A) all ages combined, (B) the working‐age group (aged 15–64 years), and (C) older adults (aged
65 years and older). In the map legend, the brackets after the cancer type name indicate the number of countries/territories where the named
cancer type was the leading cancer type for cancer mortality. For example, Prostate (79) means that prostate cancer was the leading cancer

type for cancer mortality in 79 countries/territories. NHL indicates non‐Hodgkin lymphoma.
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Cancer mortality‐to‐incidence ratio in 2022

In 2022, the estimated global cancer MIR among men was 54.9%. The

MIR ranged from 7.6% for thyroid cancer to 90.9% for pancreatic

cancer, with about one half of cancer types (n = 14) having an MIR

between 40% and 70%, and one quarter (n = 7) having an MIR >70%

(Table 2). The three cancer types with the highest MIR were cancers

of the pancreas, liver, and esophagus (Table 2). This order displayed

little variation across the examined age groups (Table 3 shows the

highest 10 cancer types for MIR by age).

Of the WHO regions, Africa had the highest MIR (72.6%), fol-

lowed by the Eastern Mediterranean (70.4%), and this figure was

nearly double that in the Americas, which had the lowest MIR

(39.1%; Table 2). The region with the highest MIR by age group was

Africa for AYAs, Southeast Asia for middle‐aged adults and the

working‐age group, and the Eastern Mediterranean for older adults

(Table 2).

The MIR had an inverse relation with the HDI, with the highest

estimate among low‐HDI countries (73.5%) and the lowest among

countries with a very high HDI (41.1%; Table 2). The trend of MIR by

HDI among AYAs, middle‐aged adults, the working‐age group, and

older adults was similar to that for all ages combined.

There was a wide disparity (three‐fold variation) in the MIR

between countries/territories worldwide, ranging from 28.0% in

Norway to 86.6% in The Gambia (see Tables S5 and S6). An MIR

>50% was observed in three quarters of countries/territories

(n = 139 of 185). The countries/territories with the highest MIR

varied based on age group (Table 3).

2050 projections of cancer cases and mortality

Incident cancer cases are projected to reach 19 million globally by

2050, an 84.3% increase from the 2022 estimate (Table 1). The

number of cancer deaths is projected to reach 10.5 million by 2050, a

93.2% increase from the 2022 estimate. Lung cancer is projected to

remain the leading cancer type for both cases and deaths by 2050,

with both cases and deaths increasing by greater than 87% compared

with the 2022 estimate. Table 3 outlines the top 10 leading cancer

types by 2050, which varied across age groups.

Between 2022 and 2050, the cancer type with the highest esti-

mated increase is projected to be mesothelioma for incident cases

(105.5% increase from 2022) and prostate cancer for deaths (136.4%

increase). Testicular cancer is projected to have the lowest increase

for both incident cases (22.7% increase) and deaths (40% increase).

Changes in cases and deaths from 2022 to 2050 are projected to

differ by age group. For each of the different age groups examined,

the percentage increase in cancer cases and deaths is projected to be

greater in the oldest age group compared with the youngest (Tables 1

and S3). Between 2022 and 2050, in Africa and the Eastern Medi-

terranean, the number of incident cases and deaths is projected to

increase 2.5‐fold. In contrast, Europe is projected to experience an

increase of about one half. A decline of 5.0%–18.0% in cases and

deaths was projected among AYAs in the regions of Europe, the

Western Pacific, and the Americas, whereas there are projected in-

creases for middle‐aged adults, the working‐age group, older adults,

and all ages combined (Tables 1, S3).

Between 2022 and 2050, the percentage increase in cancer

cases is projected to range from 50.2% in countries with a very high

HDI to 138.6% in those with a low HDI, and the increase in deaths is

projected to be 63.9% in countries with a very high HDI to 141.6% in

those with a low HDI. The percentage change in cases and deaths

across the HDI is projected to differ by age group. Among AYAs, it is

projected that the number of cases and deaths will decline by

approximately 11% in countries with a high and very high HDI

(Tables 1, S3).

The projected cases and deaths between 2022 and 2050 among

all ages combined (Figure 3A) and among older adults (Figure 3C)

indicate a greater relative increase compared with the working‐age

group (Figure 3B).

DISCUSSION

By using population‐based estimates from 185 countries/territories

worldwide, this study examined the ASIR, ASMR, prevalence, and

MIR of 30 cancers among men in 2022 and projections for 2050.

Disparities in burden by cancer type, age group, HDI, WHO region,

and countries/territories were observed. A high MIR was observed

for rare and less common cancer types, including for cancers of the

pancreas, liver, esophagus, and mesothelioma. Compared with

countries/territories with a very high HDI, those with a low and

medium HDI had an MIR about twice as high, indicating unmet ser-

vice needs for early diagnosis and the best available treatment op-

tions. Between 2022 and 2050, cancer cases and deaths in low‐HDI

countries/territories are estimated to more than double (an increase

of about 140%), whereas much smaller increases of 50% for cases

and 64% for deaths are projected in very‐high‐HDI countries/terri-

tories, reflecting widening disparities in cancer burden. The MIR was

higher in older age groups compared with younger age groups. Be-

tween 2022 and 2050, the number of cancer cases and deaths among

older adults were projected to increase by 116.8% and 124.5%,

respectively, whereas an increase of about two fifths was projected

among the working‐age group.

This study contributes to global cancer statistics for men, who

have no male cancer‐specific screening programs (e.g., prostate

cancer) and have a higher prevalence of occupational and other

modifiable cancer risk factors, which contribute to higher observed

cancer incidence and poorer outcomes compared with women.9,10

For instance, well adapted, male‐specific cancer screening programs

are unavailable, whereas female‐specific cancer screening (e.g.,

breast and cervical screening) and prevention programs result in

lower cancer mortality.8 This study provides comprehensive evidence

for understanding the existing disparities in cancer outcomes among

men, thereby building a case for collective efforts to reduce in-

equalities and enhance cancer outcomes.
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Enhancing health infrastructure, access, and quality through a

coordinated, multisectoral approach and national and international

collaboration is essential to improve current cancer outcomes in men

and to prepare for the anticipated rise in cancer burden by

2050.31,42–45 Ensuring a competent and adequate health workforce

at the global level is important for reducing cancer disparities.44

Moving forward, expanding publicly funded medical schools and

scholarships for training medical staff, providing continuous learning

and specialization options, ensuring equitable geographic distribution

of medical staff, and retaining medical staff, specifically in low‐HDI

and medium‐HDI countries, are important.44 Ensuring the equitable

and adequate implementation of the Sustainable Development Goals,

particularly Target 3.c (training medical staff) could positively affect

cancer outcomes.46 In addition, it is vital to equip health systems with

appropriate infrastructure for cancer diagnosis (e.g., medical labora-

tories, pathology) and treatment services (e.g., radiation therapy)

with affordable and cost‐effective options, along with the optimal use

of available services.43,44,47 Furthermore, emphasis should be given

to low‐HDI and medium‐HDI countries/territories that have existing

high unmet cancer service needs despite high cancer burden.31,42–45

Another strategy to reduce disparities and improve cancer out-

comes could be to expand universal health coverage worldwide,

which could strengthen efforts to provide basic cancer care op-

tions.48 However, there is currently low universal health coverage in

low‐HDI and medium‐HDI countries, which were disproportionately

affected by poor cancer outcomes in this study.48 It is crucial to

expand the strategies and lessons learned from low‐HDI and

medium‐HDI countries that have been better at achieving universal

health coverage (e.g., Rwanda), to further universal health coverage

in comparable countries and globally.48 In this study, Rwanda had an

overall MIR of 73.6%, which is lower than that in 38 low‐HDI and

medium‐HDI countries. It should be noted that factors other than

system‐level factors (universal health coverage) may also influence

the MIR, including personal and interpersonal (health provider) fac-

tors. Expanding universal health coverage is also highlighted under

the Sustainable Development Goals (Target 3.8), and implementing

this target with an emphasis on low‐HDI and medium‐HDI countries

would improve cancer outcomes and equity.46

The higher MIR (poorer survival) across older adult men and

rare/less common cancer types42,49 indicates the potential necessity

F I GUR E 3 Projected global incident cancer cases and deaths in men between 2022 and 2050 by age group for (A) all ages combined,
(B) adolescents and young adults (aged 15–39 years), (C) the working‐age group (aged 15–64 years), and (D) older adults (aged 65 years and
older).
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of targeted interventions. Despite cancer‐related mortality

increasing with age, a large proportion of premature deaths among

older adults globally could also be attributed to inadequate health

service access because of financial barriers, lower participation in

prevention activities (e.g., screening), preferences to preserve quality

of life rather than longevity, and unmet evidence‐based practice

because of lower involvement of older people in clinical trials that are

used for developing cancer guidelines.14,27 Hence, improving access

to cancer prevention and care options and further targeted research

to discover intervention options, including affordable and acceptable

prevention, screening, diagnosis, and treatment options, could

improve cancer outcomes among older men and for rare cancer

types.50,51 As noted above, precautions should also be taken when

interpreting the findings of this study across different age groups;

some cancers are more prevalent in younger age groups, e.g.,

testicular cancer and Hodgkin lymphoma, and others are more

prevalent in older age groups, e.g., prostate and bladder cancer.

The disparities in cancer outcomes between low‐HDI and

medium‐HDI countries compared with high‐HDI countries could be

attributed to many factors, including fewer interventions to address

modifiable risk factors of cancer (e.g., smoking, alcohol consumption),

demographic transitions (e.g., aging populations), lower investment in

cancer prevention and research, and multiple competing priorities to

focus resources on cancer (e.g., because of a higher prevalence of

infectious disease).9,50,51 Additional research is required to better

understand the drivers of the projected widening cancer disparity by

HDI between 2022 and 2050.

We acknowledge that the findings of this study could be affected

by the quality of the GLOBOCAN data set, with some countries/

territories providing relatively low‐quality data or no data. Estimates

in low‐HDI and medium‐HDI countries could be less accurate

because the majority of these jurisdictions have relatively low‐quality

cancer registries and/or civil and vital statistics registration sys-

tems.30,31 However, GLOBOCAN used best estimation approaches

for each specific country/territory, including nationally reported data

and modelling based on the data of neighboring countries/territories,

to improve the accuracy of estimates.29 It is also important to note

that the coverage and quality of cancer registries and civil and vital

statistics registration systems have increased over time, and further

expanding and maintaining these systems is essential for accurate

estimates of cancer outcomes.30,52 Consistent with previous

studies15–20 and government report indicators,21,22 the MIR was

used as an indicator for cancer outcome inequalities, with relatively

higher MIR used as a proxy for higher fatality or poorer survival, yet

caution should be taken when interpreting the MIR because it does

not precisely measure survival. The MIR has been used in reports by

many countries, such as the United States21 and Australia,22 to

measure cancer outcomes both within a country and for international

comparisons.21,22

This study provides comprehensive worldwide evidence on

cancer incidence, mortality, prevalence, and future trends by

considering 30 different cancer types among men that were

measured using population‐based estimates from 185 countries/

territories. However, it is important to note that other measures of

cancer burden, such as years of life lost or years lived with disability,

were not available from our data source and thus were not estimated

in the current study. The study considered different statistical mea-

sures of cancer outcomes, including ASIR, ASMR, prevalence, and

MIR, with each measure having unique as well as complementary

interpretations. Moreover, the findings of the current study support

those of previous global studies53,54; for instance, a worldwide study

that used population‐based estimates from five continents between

2000 and 2014 investigated disparities in cancer survival outcomes

between low‐HDI/medium‐HDI countries indicated poorer survival

compared with high‐HDI countries.54 Therefore, the results of this

study may be used to inform evidence‐based decision‐making pro-

cesses with the goal of improving cancer outcomes among men.

CONCLUSION

Disparities in cancer incidence and mortality among men were

observed across age groups, countries/territories, and HDI in 2022,

with these disparities projected to widen further by 2050. A higher

MIR (poorer survival) was observed in older adults, for rare cancer

types (e.g., pancreatic), and in low‐HDI and medium‐HDI countries.

Between 2022 and 2050, cancer cases and mortality are projected to

more than double in low‐HDI countries/territories and also among

older adults. Further strengthening the quality and accessibility of

health infrastructure; promoting universal health coverage following

a human rights approach; addressing modifiable cancer risk factors,

including occupational risk factors; funding research into male‐
specific cancer screening programs worldwide; and fostering collab-

orative and multidisciplinary approaches between national and in-

ternational stakeholders could be keys to improving equity in cancer

outcomes. These efforts would ultimately reduce disparities in cancer

burden and ensure equity in cancer prevention and care for men

across the globe.
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