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Objective: To analyze the impact of global population aging on cancer epidemiology, with a focus on the incidence 

and mortality rates among individuals aged 60 years and above. 

Methods: We utilized open-source data, retrieving population age estimates from the United Nations Population 

Division website. The GLOBOCAN 2020 database provided estimates for cancer cases and deaths in 2020 and 

2040, while the Global Burden of Disease 2019 database supplied estimates of new cancer cases worldwide from 

2000 to 2019. Inclusion criteria considered individuals aged 60 years and over, focusing on the top five deadliest 

cancers. The cohort-component method was employed for population prediction, with age-specific incidence and 

mortality rates estimated for 2020 used to forecast the cancer burden. 

Results: In 2021, the global population aged over 60 years accounted for 13.7%, with Europe/North America 

and Australia/New Zealand having the highest proportions. The older population is predicted to reach 19.2% by 

2040. In 2020, of the 19.3 million new cancer cases worldwide, 64% occurred in individuals aged 60 and above, 

contributing to 71.3% of cancer-related deaths. The five most common cancer sites were the lung, colorectum, 

prostate, breast, and stomach. Cancer incidence and deaths are projected to rise significantly among older indi- 

viduals, reaching 20.7 million new cases and 12.7 million deaths by 2040. Older age, tobacco use, dietary factors, 

alcohol consumption, and high body mass index (BMI) were identified as major risk factors for various cancers 

in this demographic. 

Conclusions: This study reveals a significant rise in cancer incidence and mortality among the elderly due to 

global population aging. The urgency for targeted interventions in cancer prevention, screening, and treatment 

for older individuals is emphasized. Despite acknowledged limitations, these findings contribute valuable insights 

to inform strategies for managing cancer in the elderly amidst evolving demographic trends. 
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. Introduction 

According to World Population Prospects 2022 reported by the

nited Nations Population Division, 1 the proportion of the global pop-

lation aged 60 years and above is 13.9% in 2022. The age structure of

he world’s population is undergoing a dramatic shift owing to the de-

reasing fertility rates and increasing life expectancy. 2 Global aging rep-

esents advances in public health and medicine; however, it also brings

ew challenges to public health, especially to cancer burden control. 

Advanced age is a well-established risk factor for cancer, 3 charac-

erized by markedly higher incidence and mortality rates in older indi-
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iduals. 4 , 5 The lifetime probability of invasive cancer diagnosis reveals

 notable age-related discrepancy. In the 60–69 years age group, the

ikelihood is almost fourfold higher than that in the 49 and below years

ge group, escalating to nearly tenfold for individuals aged 70 years and

bove. 5 The year 2020 witnessed a staggering 19.3 million new cancer

ases and nearly 10 million cancer-related deaths globally. 6 Alarmingly,

ore than half of these new cases emerged among older adults, empha-

izing the urgency of addressing the intricate intersection between aging

nd cancer. 

Cancer primary prevention, aimed at reducing population expo-

ure to cancer risk factors, represents a cost-effective strategy. The
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lobal Burden of Diseases, Injuries, and Risk Factors Study in 2019

s the first comprehensive study to quantify the cancer burden at-

ributable to a broad range of modifiable risk factors. According to

he statistics, cancer deaths attributable to all estimated risk factors

ccounted for 44.4% of all cancer deaths, classified mainly into three

ategories: environmental and occupational, behavioral, and metabolic

isks. 7 Notably, tobacco smoking and alcohol consumption were iden-

ified as significant contributors to global cancer mortality. 7 , 8 How-

ver, it is worth noting that there is currently no research focusing

n the primary risk factors for elderly cancer patients. As a high-

isk population for cancer, it remains unclear whether their risk of

eveloping cancer is more attributable to all estimated risk factors

nd whether these risk factors differ from those of younger cancer

atients. 

Despite this alarming trend, limited efforts have been made by coun-

ries and regions to implement novel strategies for addressing cancer

n older populations. Notably, the World Health Organization (WHO)

nd the United Nations (UN) established a comprehensive 10-year

lobal action plan in 2020, aiming to ensure a long and healthy life

or older individuals. 9 Some nations have also introduced pertinent

olicies for preventing and treating cancer in the elderly. 10 , 11 How-

ver, the current understanding of the impact and challenges posed

y aging on cancer remains insufficient and has not garnered adequate

ttention. 12 , 13 

Global aging will further increase the cancer burden, and the inter-

ection of cancer and aging is an emerging global public health chal-

enge. By understanding the impact of population aging on cancer epi-

emiology, we can formulate better cancer prevention and screening

trategies, effectively reduce cancer mortality, and improve the qual-

ty of life of older people with cancer. The cohort-component method

as utilized to predict population dynamics, incorporating age-specific

ncidence and mortality rates estimated for 2020 to project the cancer

urden. Additionally, we aimed to speculate on the primary risk fac-

ors and predict the future trends in cancer incidence and corresponding

ortality among the elderly. 

. Materials and methods 

.1. Data sources 

We used open-source data from the 2022 Revision of World Pop-

lation Prospects released by the United Nations (UN) Population

ivision, GLOBOCAN 2020 statistics released by the International

gency for Research on Cancer, and the Global Burden of Disease

GBD 2019) database released by the Institute for Health Metrics and

valuation. 

The World Population Prospects was collected from primary sources

hrough civil registration and vital statistics systems, population cen-

uses, population registers, and household surveys, whereas GLOBOCAN

020 and GBD 2019 were modeled. The 2022 Revision of World Pop-

lation Prospects was based on information from 1758 population and

ousing censuses for 237 countries or areas. The GLOBOCAN project

rovided estimates for 2020 on the incidence, mortality, and preva-

ence of 36 specific types and of all cancer, across 185 countries or

egions globally, categorized by sex and age group. The GBD calcu-

ated mortality, years of life lost (YLLs) and disability-adjusted life years

DALYs) for 87 risk factors and combinations of risk factors for 204

ountries and territories. The corresponding proportion of the older pop-

lation estimates from 2021 to 2040 was downloaded from the UN

ebsite by sex and age. We extracted estimates of cancer cases and

eaths for 34 cancer types (including all cancers combined) in 2020

rom the GLOBOCAN 2020 database and estimated new cases and deaths

f people with cancer aged ≥ 60 years for the top 5 deadliest cancers

n 2040. We collected year-, region-, and age-specific estimates of new

ancer cases worldwide between 2000 and 2019 from the GBD 2019
224
atabase. We also collected the proportion of risk factors for DALYs by

ge and cancer type in 2019. DALYs were a crucial measure in pub-

ic health and epidemiology, as they provide a comprehensive view of

he overall disease burden. DALYs were defined as the sum of years

ost due to premature death and years lived with disability (YLDs),

hich were also defined as years of healthy life lost. We acknowl-

dged and consented to the terms set by Institute for Health Metrics

nd Evaluation (IHME) in their Free-of-Charge Non-Commercial User

greement. 

.2. Inclusion and exclusion criteria of the selected datasets 

The 2022 Revision of World Population Prospects used the latest

ensus or registry data, projected to 2022 with updated information

n birth rates, death rates, and international migration petterns. These

ata ( https://population.un.org/wpp/Methodology/ ) were rigorously

hecked and adjusted for accuracy and consistency. GLOBOCAN 2020

ublished cancer incidence and mortality in 185 countries or territo-

ies of the world in 2020. These estimates were derived from the latest

ata obtained through collaborations with cancer registries, the WHO,

r from online public sources. Institute for Health Metrics and Evalu-

tion collected data from surveys, censuses, and other methods world-

ide. They acquired the dataset either by downloading it from public

ources or through agreements with the data collectors. This individual

ata was then transformed into regional estimates and published as re-

earch projects like the GBD. We included data by selecting variables

n these datasets based on demand. The website of World Population

rospects 2022 offers the option of downloading population by age and

ex directly. The Global Cancer Observatory website has modules such as

ANCER TODAY or CANCER TOMORROW with the option to download

020 and 2040 cancer data. We can download Global Burden of Disease

esults by choosing ‘Measure’, ‘Metric’, ‘Cause’, ‘Location’, ‘Age’, ‘Sex’,

Year’ option on GBD Results website. We searched these dataset from

th October to 28th November in 2022. 

.3. Definitions 

People aged 60 years and over are defined as older adults in this

tudy, as endorsed by WHO, and allowed for comparability with other

tudies on cancer in older adults. Population aging is when the popula-

ion over 60 years accounts for no less than 10% of the total population

n a country or region. We defined tumors with the top five estimated

eaths as the five major cancer types. Finally, we defined the income

evel of each region using the World Bank country classification. 

.4. Statistical analysis 

We used population data estimated from the results of 1758 na-

ional population censuses conducted between 1950 and 2022 and in-

ormation from vital registration systems, and 2890 nationally repre-

entative sample surveys. The population was assessed based on data

rom 237 countries or areas underpinned by analyses of historical de-

ographic trends. The DALYs rates were calculated as the sum of years

f life lived with disability and years of life lost. Cancer prediction

as based on estimates of the incidence, mortality, and prevalence of

6 specific cancer types and all cancer sites combined in 185 coun-

ries or territories of the world in 2020, by sex and age group, as part

f the GLOBOCAN project. We utilized the cohort-component method

o project the population, employing age-specific incidence and mor-

ality rates estimated for 2020 to calculate the expected population

or the years 2025–2040. Specific statistical methods can be found at

ttps://population.un.org/wpp/Download/ Standard/Population/ and

ttps://gco.iarc.fr . Analyses were performed using R software (ver-

ion 4.2.1 R Foundation for Statistical Computing, Vienna, Austria.

ttps://www.R-project.org/ ). 

https://population.un.org/wpp/Methodology/
https://population.un.org/wpp/Download/
https://gco.iarc.fr
https://www.R-project.org/
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Fig. 1. Proportion of the older population in different continents developed and developing countries, and countries with varying income levels in 2021 and 2040. (A) 

Proportion of older population in different continents. (B) Proportion of older population in developed and developing countries. (C) Proportion of older population 

in countries with varying income levels.∗ , Oceania excluding Australia and New Zealand; less-developed regions excluding China. 
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. Results 

.1. Aging population in the world 

In 2021, the global population aged over 65 and 60 years reached

61,272,597 and 1,083,211,047, respectively. Those aged ≥ 60 years ac-

ounted for 13.7% of the total population. Europe/North America and

ustralia/New Zealand had the highest proportions of older people, at

5.1% and 22.1%, respectively ( Fig. 1 A), followed by Eastern and South-

astern Asia (17.4%), Latin America and the Caribbean (13.1%), Cen-

ral and Southern Asia (9.7%), and Northern Africa and Western Asia

8.4%). Sub-Saharan Africa and Oceania (excluding Australia and New

ealand) had the lowest proportions of older people, at 4.8% and 6.4%,

espectively. Concerning the degree of economic development, the more

eveloped regions had the highest proportion of older adults (26.0%),

hereas the land-locked developing countries (LLDC) had the lowest

roportion (5.7%) ( Fig. 1 B). Similarly, high-income countries/regions

ad the highest proportion of older adults (25.1%), whereas the propor-

ion of older people in middle-income and low-income countries was

2.4% and 4.9%, respectively ( Fig. 1 C). 

In 2021, the UN Population Division assessed the population of dif-

erent age groups in 236 countries/regions, among which 138 (58.5%)

ountries/regions met the aging criteria (Supplementary Table 1). In ad-

ition, 132 (55.9%) countries/regions had more than 7% of their popu-

ation aged ≥ 65 year (Supplementary Table 1). The older population in

taly, Japan, Monaco, and Saint Helena accounted for more than 30%

f their total population. 

It is predicted that by 2040, the number of older adults will reach

,766,075,374, accounting for 19.2% of the global population. The num-

er of countries/regions globally meeting the aging criteria will increase

o 180 (Supplementary Table 1). Additionally, the number of coun-

ries/regions with an older population ratio of more than 30% will reach

3, with Japan (42.5%) and Hong Kong of China (42.4%) having the

ighest proportion. Similarly, the older population in more developed

nd less developed regions will increase to 32.0% and 17.2% of the to-

al population, respectively. The proportion of the older population in

LDC will increase to 7.4%, and in low-income countries, it will increase

o 6.2%. 

.2. New cancer cases and deaths in older people in 2020 

In 2020, the number of new cancer cases worldwide was 19,292,789,

ith 9,958,133 deaths ( Table 1 ). In total, 12,355,723 older adults were

ewly diagnosed with cancer, accounting for 64.0% of the new cancer

ases. A total of 7,096,380 older adults died from cancer, accounting

or 71.3% of new cancer deaths. The five most common cancer sites
225
ere the lung, colorectum, prostate, breast, and stomach. Lung, colorec-

um, stomach, liver, and breast malignancies were the top five causes

f cancer-related deaths. Of these, 1,420,411 older adults died of lung

ancer. 

We used the five cancers that caused the most deaths to analyze the

elationship between population aging, cancer incidence and deaths in

he older population. Trends in the incidence of all cancers and five

ajor cancer types in the different age groups are shown in Fig. 2 . We

bserved that the number of people with cancer in all age groups has

radually increased in recent years. Moreover, there was a spike in can-

er incidence in people aged ≥ 60 years compared with the other age

roups. For example, from 2005 to 2019, the incidence of liver cancer

n people aged ≥ 60 years significantly increased. 

Fig. 3 showed the changing trend in the proportion of people ≥ 60

ears affected with all cancers and the five major cancer types and that

f people aged ≥ 60 years in the world. The global population aged ≥ 60

ears is consistent with the growing trend of people with cancer for all

ve major cancer types. Moreover, compared with that for other can-

ers, the growth speed of older people with liver cancer has gradually

lowed down. 

.3. Ranking of risk factors for cancer by age group 

The ranking of absolute deaths due to various causes by age in 2019

s presented in Fig. 4 . Cancer ranked 2nd in absolute deaths of all causes

n all age groups and higher among all causes of death with increasing

ge (11th at 0–20, 5th at 30–34, and 2nd at 35–89 years). The same

rend was observed for absolute deaths in 2018 and absolute DALYs in

019 (Supplementary Figs. 1–2). 

The proportions of the five major cancer types by DALYs, attributable

o the risk factors for cancer in 2019 between all ages and the 60–89

ears age group, are shown in Fig. 5 . The proportion of risk factors for

he five major cancers was slightly higher in the 60–89 years age group

han in all age groups. For patients in the 60–89 years age group, tobacco

as a common factor associated with all five major cancer types; it was

he leading risk factor for DALYs in people with lung cancer of different

exes (80% for men, 47% for women). Dietary risk contributed the most

o DALYs in elderly colon and rectum cancer patients (34% for men,

3% for women). Alcohol use, covering 14% of DALYs, was the main

isk factor in women with liver cancer, whereas tobacco and alcohol

se were the main risk factors for liver cancer patients in men, covering

6% of DALYs. The risk factor of high BMI contributed 14% and 10% to

he DALYs of men and women patients with liver cancer, respectively.

obacco was the main risk factor in male patients with stomach cancer,

xplaining 28% of DALYs. High BMI was a major risk factor for female

reast cancer, explaining 10% of DALYs. 
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Table 1 

Estimated new cancer cases and deaths of elderly cancer patients in 2020. 

ICD Cancer site ∗ Estimated new cases Estimated deaths 

Number Crude rate ASR Number Crude rate ASR 

C00-97 All cancers 12,355,723 1177 1105 7,096,380 676 619.1 

C33-34 Lung 1,683,169 160.3 151.3 1,420,411 135.3 126.1 

C18-21 Colorectum 1,403,008 133.7 123.9 748,192 71.3 62.7 

C16 Stomach 786,013 74.9 70.1 577,278 55 50.8 

C22 Liver 564,754 53.8 51.4 527,317 50.2 47.7 

C50 Breast 1,027,785 181.7 178.8 402,255 71.1 65.2 

C15 Oesophagus 422,376 40.2 38.9 395,505 37.7 35.7 

C25 Pancreas 396,844 37.8 34.2 380,747 36.3 32.6 

C61 Prostate 1,216,139 251.3 240.6 358,301 74 66.7 

C67 Bladder 464,119 44.2 40 189,059 18 15.2 

C82-86, C96 Non-Hodgkin lymphoma 320,446 30.5 28.5 176,809 16.8 15.1 

C91-95 Leukaemia 231,937 22.1 20.4 176,342 16.8 15.1 

C53 Cervix uteri 194,195 34.3 35.1 157,641 27.9 27.8 

C64-65 Kidney 268,220 25.6 24.4 135,931 12.9 11.7 

C70-72 Brain, central nervous system 137,654 13.1 12.7 130,822 12.5 12 

C56 Ovary 148,463 26.2 25.6 127,217 22.5 21.5 

C88 + C90 Multiple myeloma 131,152 12.5 11.6 94,233 9 8.1 

C00-06 Lip, oral cavity 193,855 18.5 18.1 94,087 9 8.7 

C54 Corpus uteri 232,489 41.1 41.3 73,699 13 11.9 

C32 Larynx 118,113 11.3 11.2 70,769 6.7 6.5 

C23 Gallbladder 84,374 8 7.3 62,555 6 5.4 

C43 Melanoma of skin 202,174 19.3 17.8 41,857 4 3.5 

C11 Nasopharynx 45,327 4.3 4.4 37,654 3.6 3.6 

C73 Thyroid 166,921 15.9 16.2 33,282 3.2 2.8 

C09-10 Oropharynx 53,764 5.1 5.2 29,422 2.8 2.8 

C12-13 Hypopharynx 49,150 4.7 4.7 24,718 2.4 2.3 

C45 Mesothelioma 24,682 2.4 2.1 22,003 2.1 1.8 

C07-08 Salivary glands 29,225 2.8 2.6 15,550 1.5 1.4 

C51 Vulva 31,495 5.6 4.9 13,688 2.4 2 

C81 Hodgkin lymphoma 22,323 2.1 2 10,841 1 1 

C60 Penis 22,427 4.6 4.5 8359 1.7 1.6 

C52 Vagina 10,950 1.9 1.8 5236 0.9 0.8 

C62 Testis 6552 1.4 1.3 2582 0.5 0.5 

C46 Kaposi sarcoma 6937 0.7 0.6 2535 0.2 0.2 

∗ The order of the cancer sites is sorted by the number of deaths from the most to the least. 

Abbreviations : ASR, age-standardized rate; ICD, International Classification of Diseases. 
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.4. Proportion of older cancer patients by income level 

The proportion of people ≥ 60 years with cancer increased gradually

rom 2000 to 2019 worldwide. The proportion of colorectal cancer pa-

ients over ≥ 60 years has grown more slowly than that of patients over

 60 years with other cancer types. Lung cancer has accounted for the

ighest proportion of people ≥ 60 years with cancer since 2003. From

000 to 2019, the proportion of breast cancer patients ≥ 60 years was

he lowest among the five cancers that caused the most deaths. The

roportion of people ≥ 60 years with cancer was significantly higher in

igh-income countries than that in low-income countries. Furthermore,

he proportion of people with cancer aged ≥ 60 years in high-income

ountries has increased significantly since 2005, whereas that of patients

ver ≥ 60 years in low-income countries has stabilized or even decreased

rom 2000 to 2019. The same trend remained consistent across different

ancer types ( Fig. 6 ). 

.5. Estimated new cases and deaths of older people with cancer in 2040 

The cancer incidence among older people is expected to increase

rom 12.4 million in 2020 to 20.7 million in 2040 ( Fig. 7 A). More-

ver, an estimated 12.7 million older adults will die of cancer in 2040,

 78.9% increase from 2020 ( Fig. 7 B). 

By 2040, older people with tracheal, bronchial, and lung cancer will

ave the highest number of new cases, followed by colorectal, prostate,

astric, breast, liver, and esophageal cancers. New cases and deaths from

racheal, bronchial, lung, breast, liver, intrahepatic bile duct, stomach,

olorectal, esophageal, and prostate cancers will significantly increase

rom 2020 to 2040 ( Figs. 7 C and D). The number of new tracheal,
226
ronchial, and lung cancer cases will reach 2.9 million, an increase of

1.2%, by 2040. 

. Discussion 

We analyzed the magnitude and relevance of global population ag-

ng and cancer burden for the older population from demographic and

pidemiological perspectives. Our analysis of population aging and can-

er burden in the older population was based on the latest data from

he UN Population Division, GLOBOCAN, and Global Burden of Disease

GBD) databases. To the best of our knowledge, this is the first analysis

o provide an in-depth view of the current state and future challenges

f global aging and cancer as a crosscutting public health issue. Our

esearch findings revealed that, at present and even in the next two

ecades, the increasing trends in the global incidence and mortality of

ancer are primarily attributed to the elderly population. 

With substantial improvements in health care and advances in phar-

aceutical research, 14 , 15 the average life expectancy increased to 73.5

ears in 2019. 2 Mortality rates among older adults are falling rapidly, 16 

nd life expectancy will continue to increase in most countries. 17 By

030, there is a 50% probability that women will live beyond 90 years. 17 

n addition, the global total fertility rate fell from 2.72 in 2000 to 2.31

n 2019. 2 In 2019, people older than 65 years outnumbered children

nder 5 years of age for the first time in human history. 1 It is estimated

hat by 2050, the proportion of older adults will be more than double

hat of children under the age of 5 years. 1 The global population is aging

uickly. More than 1083 million people are aged 60 years and above,

ccounting for 13.7% of the global population. In economically devel-

ped Europe and North America, a quarter of the population is aged 60
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Fig. 2. Trend of cancer incidence in different age groups and the top five cancer types. (A) Incidence trends of all cancer types across different age groups. (B) 

Incidence trends of lung cancer across different age groups. (C) Incidence trends of Breast Cancer across different age groups. (D) Incidence trends of colorectal 

cancer across different age groups. (E) Incidence trends of liver cancer across different age groups. (F) Incidence trends of stomach cancer across different age groups. 
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ears and above. Moreover, this phenomenon has not reached its peak,

ut will intensify. Although population aging has started in high-income

ountries, low- and middle-income countries are also transitioning to-

ards aging. For example, the proportion of the older population in

he Lao People’s Democratic Republic was 6.9% in 2020, but it will ex-

eed to 10% in 2040. Similarly, low- and middle-income countries such

s Kyrgyzstan, Egypt, and Honduras will also enter the ranks of aging

ountries in 2040. 

With the popularization of tumor etiology research and screening,

he rate of early cancer diagnosis and effective treatment has signifi-

antly improved, along with the 5-year survival rate. 18 However, the

019 Global Burden of Disease Study showed that over the past decade,

he number of new cancer cases has increased by 26.3%, and the number

f deaths has increased by 20.9%. 19 From our analysis, we observed that

he increase in cancer incidence and deaths is mainly attributable to can-

er in older adults. More than half of the newly diagnosed people with

ancer in 2021 were aged 60 years and above, and nearly three-quarters

f the deaths occurred in older adults. Except for liver cancer, the in-

idence of other cancers (including lung, breast, colorectal, and gastric

ancers) continues to increase in older adults. The incidence of liver

ancer showed a trend of first decreasing and then increasing, which

ay be attributed to the fact that the global coverage of the hepatitis B
20 , 21 
accine has reduced the risk of liver cancer. b  
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Population aging is a primary factor contributing to the current in-

rease in new cancer cases and new death cases. The aging population

ill further exacerbate the incidence and mortality of cancer among the

lderly, especially in low- and middle-income countries. To alleviate the

lobal burden of cancer, the reduction of both the incidence and mor-

ality of cancer in the elderly should be set as a priority. 

Cancer can occur at any age; however, the incidence of most can-

ers increases markedly in the older population. 5 Factors such as poor

ifestyle choices, exposure to air pollution, and engagement in occupa-

ions with carcinogenic risks contribute to prolonged exposure to risk

actors among older adults, potentially increasing their susceptibility to

ancer development. In light of these considerations, our study aimed

o delve into the specific risk exposure factors that contribute to the el-

vated incidence of cancer in the elderly, with the ultimate goal of for-

ulating targeted intervention measures. It is worth highlighting that

he 60–89 years age group exhibited a slightly higher prevalence of the

ve major cancer risk factors compared to all age groups combined. This

bservation underscores the notion that the elevated cancer incidence

n the older population is, in part, attributable to the cumulative impact

f multiple risk factors. 22 Tobacco use and dietary choices emerge as

rominent contributors to cancer-related mortality, with lung cancer in

lder men being notably influenced by tobacco consumption, followed

y air pollution, occupational hazards, and dietary factors in descend-
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Fig. 3. Comparison between the proportion of people with cancer and the world population aged ≥ 60 years. (A-F) Comparative analysis the prevalence of all cancers 

(A), lung cancers (B), breast cancers (C), colorectum cancers (D), liver cancers (E), stomach cancers (F) in people aged 60 years or older versus the global population. 

Fig. 4. Ranking of absolute deaths due to cancer compared to other causes by age group in 2019. CI, confidence interval; NA, not available. 
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ng order of significance. No significant differences were reported in the

isk factors among all age groups and older people with cancer for col-

rectal, liver, and gastric cancers. Dietary risk is the leading cause of

olorectal cancer, and alcohol consumption and high BMI are the main

auses of liver cancer. These findings align with the primary risk factors

or colorectal and liver cancers across all age groups. 7 , 8 
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Although hepatitis B vaccination reduces the incidence of liver can-

er, the risk from alcohol consumption is still steadily increasing. Among

lder women with breast cancer, the proportion of those with a high

MI was significantly higher than that in all age groups. Numerous stud-

es have consistently shown that a higher BMI is not only linked to an

ncreased risk of breast cancer but also associated with worse clinical
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Fig. 5. Comparison of the proportion of risk factors among all age groups (A) and the 60–89 years-age group (B) by cancer type in the world in 2019. BMI, body 

mass index. 
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rognosis. 23 , 24 This emphasizes the importance of considering lifestyle

actors in understanding cancer risks in older populations. Primary pre-

ention strategies play a pivotal role in mitigating the cancer burden

n older adults. Encouraging healthy lifestyle choices, implementing

nvironmental interventions, expanding vaccine coverage, and making

cological improvements collectively contribute to a comprehensive ap-

roach in reducing cancer incidence among the elderly. 25 However, risk

actors such as smoking, alcohol consumption, and high BMI are not the

rimary drivers of the increased incidence of cancer in the elderly, at

east not observed significantly different from non-elderly cancers. This

bservation leads us to speculate that advanced age itself may serve as
229
 crucial risk factor for cancer development. Although the intricate in-

erplay between these two processes remains elusive, the mechanisms

nderlying the aging-cancer relationship have been identified. 26 Age ex-

rts influence on the quantity of somatic mutations in tumor cells, with

 consistent mutation rate of 0.077 mutations per megabase per year,

ontributing to the evolution of cancer cells over time. 27 The occurrence

nd development of cancer involve long-term processes marked by the

ontinuous accumulation of pathogenic somatic mutations, transition-

ng from quantitative to qualitative changes. 28 Research by Shah et al.

heds light on the dysregulated molecular aging phenotype observed

n tumors of younger individuals, which is associated with hallmarks
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Fig. 6. Proportion of cancer incidence in people above 60 years in the world and regions with different income levels. (A) Cancer incidence rates among individuals 

above 60 years in worldwide. (B) Cancer incidence rates among individuals above 60 years in regions with high income levels. (C) Cancer incidence rates among 

individuals above 60 years in regions with upper middle income levels. (D) Cancer incidence rates among individuals above 60 years in regions with lower middle 

income. (E) Cancer incidence rates among individuals above 60 years in regions with low income. 
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f premature senescence. 29 Additionally, the immune function of older

dults is weakened, leading to a reduction in immune-infiltrating cells

n the tumor microenvironment, which is associated with an unfavor-

ble prognosis for cancer. 29 , 30 In summary, the increased susceptibility

o cancer among the elderly is attributed to factors such as advanced

ge, compromised immune function associated with aging, and the ac-

umulation of detrimental pathological changes. 

Population aging slows global economic growth, especially in devel-

ped countries, and contributes to the shrinkage of the working pop-

lation. In addition, global aging will substantially increase the num-

er of people with complex care needs. 31 Therefore, governments in

arious countries and regions must make economic and social adjust-

ents to address the impact of population aging. 32 Society and medical

nstitutions should pay more attention to the older population, espe-

ially in cancer screening, treatment, and care of older people with can-

er. 13 , 33 A wealth of evidence supports the utilization of selected can-

er screening techniques as a method for controlling cancer in middle-

ged and elderly populations. The target population for screening is pro-

ressively transitioning from high-risk groups to the general population.

ost older people have other health problems that affect the choice of

urgery, treatment regimens, and their eligibility to participate in clin-
230
cal trials. 34 Cardiovascular disease is the leading cause of death for

ll ages, followed by cancer and chronic respiratory diseases. Addition-

lly, many age-related diseases, including chronic organ and oral health

amage caused by aging, further contribute to an increased risk of can-

er. For instance, conditions such as periodontitis and oral diseases can

levate the low chronic burden in the development of oral cancer. 35 , 36 

While leveraging data from reputable sources such as the UN Popula-

ion Division, GLOBOCAN, and GBD databases, this study is not without

imitations. Firstly, the reliance on available data introduces potential

eporting variations across regions. Additionally, the analysis, primarily

ocused on overarching trends and associations, may overlook specific

uances in individual cases or regional disparities. The study’s depth is

urther constrained by a lack of exploration into additional potential fac-

ors, such as genetic predisposition or regional variations in healthcare

uality, limiting a more nuanced understanding of the subject. 

In conclusion, this is the first study designed to provide a global

stimate of the impact of population aging on cancer incidence and

ortality. The urgency for targeted interventions in cancer prevention,

creening, and treatment for older individuals is underscored. However,

cknowledging the limitations, especially regarding data constraints

nd a lack of exploration into certain influencing factors, emphasizes
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Fig. 7. Estimated new cases and deaths of older people with cancer in 2040. (A) Visualization of estimated cancer incidence among the elderly in 2020 and 2040. 

(B) Visualization of estimated cancer-related deaths among the elderly in 2020 and 2040. (C) Estimated new cases of older people with cancer in 2040. (D) Estimated 

deaths of older people with cancer in 2040. M, million. ∗ , lung cancer included trachea, bronchus, and lung cancer; ∗∗ , liver cancer included liver and intrahepatic 

bile ducts cancer. 
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he need for further research. These findings contribute to shaping

ore comprehensive and precise strategies for managing cancer in the

lderly, ensuring adaptability to the evolving demographic landscape. 
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