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INTRODUCTION 

Cancer is a major global health challenge caused by 

genetic and epigenetic alterations leading to uncontrolled 

cell growth, invasion, and metastasis.
[1]

 The global 

cancer burden is projected to rise due to population 

aging, lifestyle changes, environmental exposures, and 

increasing prevalence of risk factors.
[2]

 Future cancer 

control faces challenges including healthcare 

inequalities, rising treatment costs, late diagnosis, and 

treatment.
[3]

 Integrated strategies involving prevention, 

early detection, precision medicine, and equitable care 

are essential to reduce the future cancer crisis.
[4]
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ABSTRACT 

Cancer is expected to become an increasingly significant global health 

challenge, raising concerns about how future cancer burden can be 

prevented and effectively controlled. Population aging, rapid urbanization, 

unhealthy lifestyles, environmental pollution, and persistent exposure to 

carcinogenic agents are major factors contributing to the anticipated 

increase in cancer incidence and mortality. The growing cancer burden 

places substantial physical, psychological, social, and economic pressures 

on individuals, families, and healthcare systems, while disparities in access 

to early diagnosis, advanced treatment, and palliative care further intensify 

these challenges, particularly in low- and middle-income countries. This 

review examines the major determinants of the future cancer crisis, 

including genetic susceptibility, tobacco and alcohol consumption, obesity, 

unhealthy dietary patterns, physical inactivity, infections, occupational 

hazards, and environmental exposures. It further highlights evidence-based 

strategies for cancer prevention and control, including lifestyle 

modification, vaccination against oncogenic infections, population-based 

screening, early detection, precision medicine, equitable access to quality 

treatment, cancer surveillance, public awareness, and strengthened national 

cancer control programs. Overall, the evidence indicates that reducing the 

future cancer burden requires a comprehensive and multidisciplinary 

approach involving governments, healthcare professionals, researchers, and 

communities. Strengthening prevention, promoting early diagnosis, 

ensuring equitable access to effective treatment, and integrating cancer care 

and surveillance will be essential to achieving sustainable reductions in 

cancer incidence and mortality worldwide. 
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GLOBAL BURDEN OF CANCER
 

Cancer is one of the leading causes of death worldwide, 

accounting for nearly 10 million deaths in 2020, 

representing almost one in six deaths globally.
[5]

 In 2022, 

an estimated 20 million new cancer cases and 9.7 million 

cancer-related deaths occurred worldwide, demonstrating 

the increasing global impact of cancer. The global cancer 

burden is expected to increase substantially, with 

approximately 35 million new cancer cases projected 

annually by 2050 due to population growth, aging, and 

changes in risk factors.
[2]

  Low- and middle-income 

countries experience a disproportionate share of cancer 

deaths because of limited access to early detection, 

diagnosis, treatment, and supportive care services.
[5]

 The 

most commonly diagnosed cancers worldwide include 

breast cancer, lung cancer, colorectal cancer, prostate 

cancer, and stomach cancer. Lung cancer remains the 

leading cause of cancer death globally, responsible for 

the highest number of cancer-related deaths each year.
[6]

 

One -third of cancer cases can be prevented through 

reducing exposure to risk factors such as tobacco use, 

alcohol consumption, unhealthy diet, obesity, and 

infections.
[5]

    

 

 
Figure 1: Estimated number of new cancer cases and death worldwide per year.

[6] 

 

DEMOGRAPHIC AND LIFESTYLE FACTORS 

CONTRIBUTING TO FUTURE CANCER CRISIS 

➢ Increasing life expectancy and growth of the elderly 

population are major contributors to rising cancer 

incidence because cancer risk increases with age due to 

accumulated genetic mutations and cellular damage.
[7]

 

➢ The global increase in the population aged 65 years 

and above is expected to significantly contribute to 

future cancer cases and mortality worldwide.
[8]

 

➢ Urbanization and sedentary lifestyle: Rapid 

urbanization has promoted physical inactivity, unhealthy 

dietary patterns, and increased exposure to 

environmental risk factors, contributing to higher cancer 

risk.
[9]

 

➢ Sedentary behaviour and reduced physical activity are 

associated with increased risks of several cancers, 

including breast, colorectal, and endometrial cancers.
[10]

 

➢ Obesity and metabolic disorders: Rising rates of 

obesity and metabolic syndrome are important drivers of 

cancer development through chronic inflammation, 

hormonal imbalance, and insulin resistance.
[11]

 

➢ Obesity is linked with increased risk of multiple 

cancers, including colorectal, breast (postmenopausal), 

kidney, liver, and pancreatic cancers.
[12]

 

➢ The increasing prevalence of obesity, unhealthy diet, 

and metabolic disorders worldwide may accelerate the 

future global cancer burden if preventive measures are 

not implemented.
[13]

  

 

 
Figure 2: Percentage change in the number of new cancer cases among adults aged 80 years or older by 2050 by 

world region plus China.
[14] 
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MAJOR CANCER BURDEN IN FUTURE 

Breast Cancer 

Breast cancer is the most frequently diagnosed cancer 

worldwide, accounting for a major proportion of global 

cancer incidence. Its increasing incidence is associated 

with population aging, obesity, alcohol consumption, 

delayed childbearing, hormonal factors, and changes in 

reproductive patterns.
[13]

 

 

The future breast cancer burden is expected to increase 

due to demographic changes and continued exposure to 

lifestyle-related risk factors.
[15]

 

 

Lung Cancer 

Lung cancer remains one of the leading causes of cancer-

related mortality worldwide. Tobacco smoking continues 

to be the major risk factor, while air pollution, 

occupational exposure, and increasing incidence among 

never-smokers contribute to future disease burden.
[16]

 

 

The global lung cancer burden is expected to remain high 

due to persistent tobacco exposure and increasing 

environmental pollution.
[17]

 

 

Colorectal Cancer 

Colorectal cancer incidence is increasing globally, 

particularly among younger adults, due to rising obesity 

rates, sedentary lifestyle, unhealthy diet, alcohol 

consumption, and metabolic abnormalities.
[18] 

 

Early-onset colorectal cancer has emerged as a 

significant public health concern, requiring improved 

prevention and early detection strategies.
[19]

 

 

Prostate Cancer 

Prostate cancer incidence is expected to increase with 

global population aging and improved detection 

practices. Older age remains the strongest risk factor for 

prostate cancer development.
[20]

 

 

The future prostate cancer burden will be influenced by 

increasing life expectancy and growth of the elderly male 

population worldwide.
[21]

 

 

Liver Cancer 

Liver cancer incidence continues to rise in several 

regions due to chronic hepatitis B and hepatitis C 

infection, alcohol consumption, obesity, diabetes, and 

metabolic dysfunction-associated liver disease.
[22]

 

 

The increasing prevalence of metabolic syndrome and 

fatty liver disease is expected to contribute significantly 

to future liver cancer cases.
[23]

 

 

Pancreatic Cancer 

Pancreatic cancer incidence and mortality are projected 

to increase globally due to aging, smoking, obesity, 

diabetes, chronic pancreatitis, and genetic 

susceptibility.
[24]

 

 

The poor survival rate of pancreatic cancer is mainly due 

to late diagnosis, aggressive tumour biology, and limited 

effective treatment options.
[25]

 

 

Endometrial Cancer 

Endometrial cancer incidence is increasing worldwide, 

mainly driven by obesity, diabetes, metabolic syndrome, 

and hormonal disturbances.
[26]

 Obesity is considered one 

of the strongest modifiable risk factors contributing to 

the rising incidence of endometrial cancer.
[12]

 

 

Kidney Cancer 

Kidney cancer incidence has increased in many countries 

due to obesity, hypertension, smoking, and improved 

diagnostic imaging practices.
[27]

 

   

 
Figure 3: Projected global incidence of the six most common cancers from 2018 to 2070, showing increasing 

trends in annual new cases. Colorectal cancer is expected to become the most common by 2070 (4.7 million 

cases), followed by breast, lung, prostate, stomach, and cervical cancers.
[4]
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Figure 4: Global cancer incidence and mortality trends, showing projected increases in cases and deaths (2020–

2040), regional variations, and major cancer causes by sex.
[2]

 

 

MAJOR CAUSES AND RISK FACTORS 

ASSOCIATED WITH CANCER DEVELOPMENT 

➢ Age 

Age is the strongest non-modifiable risk factor for 

cancer. The risk of cancer increases with advancing age 

due to the gradual accumulation of DNA mutations, 

genomic instability, reduced DNA repair capacity, 

cellular senescence, and decline in immune surveillance. 

The majority of cancers occur in older adults, making 

population aging a major contributor to the future global 

cancer burden.
[14]

 

 

➢ Genetics and Family History 

Inherited genetic mutations and family history contribute 

significantly to cancer susceptibility. Germline mutations 

in genes such as BRCA1, BRCA2, TP53, APC, and 

mismatch repair genes increase the risk of breast, 

ovarian, colorectal, and other cancers. Although 

hereditary cancers represent a minority of total cancer 

cases, genetic predisposition plays an important role in 

high-risk populations.
[28]

 

 

➢ Sex 

Sex influences cancer risk due to differences in hormonal 

regulation, anatomy, genetic factors, and exposure 

patterns. Certain cancers are sex-specific, such as 

prostate cancer in males and ovarian cancer in females, 

while cancers such as breast, liver, and colorectal cancers 

show differences in incidence and outcomes.
[13]

   

 

➢ Tobacco Use 

Tobacco use is the leading preventable cause of cancer 

worldwide. Tobacco smoke contains numerous 

carcinogenic compounds that induce DNA damage, 

mutations, and malignant transformation. Smoking is 

strongly associated with lung, oral cavity, stomach, 

pancreatic, kidney, bladder, and cervical cancers.
[29]

 

 

➢ Alcohol Consumption 

Alcohol consumption increases cancer risk through 

acetaldehyde formation, oxidative stress, inflammation, 

and hormonal changes. Alcohol intake is associated with 

cancers of the breast, liver, colorectum, oral cavity, 

pharynx, and larynx.
[30]

 

 

➢ Unhealthy Diet 

Poor dietary patterns, including high consumption of 

processed meat, red meat, refined carbohydrates, and low 

intake of fruits, vegetables, and dietary fibers, contribute 

to cancer development. Diet-related factors influence 

cancer risk through inflammation, oxidative stress, 

obesity, and metabolic alterations.
[31]

 

 

➢ Physical Inactivity 

Physical inactivity increases cancer risk by promoting 

obesity, insulin resistance, chronic inflammation, and 

hormonal imbalance. Regular physical activity has been 

associated with reduced risks of colorectal, breast, and 

endometrial cancers.
[10]

 

 

➢ Obesity 

Obesity is an established risk factor for multiple cancers. 

Excess adipose tissue promotes chronic inflammation, 

insulin resistance, metabolic dysfunction, contributing to 

colorectal, breast, endometrial, pancreatic, liver, and 

kidney cancers.
[12]

 

 

➢ Environmental Pollution 

Exposure to air pollution, particulate matter, heavy 

metals, pesticides, and industrial chemicals contributes to 
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cancer development through oxidative stress, 

inflammation, and DNA damage. Air pollution is 

particularly associated with lung cancer risk.
[32]

 

 

➢ Occupational Carcinogens 

Occupational exposure to carcinogenic substances such 

as asbestos, benzene, silica, and diesel exhaust increases 

the risk of cancers including lung cancer, mesothelioma 

and bladder cancer. Workplace exposure remains an 

important preventable cause of cancer.
[33]

 

 

➢ Infectious Agents (HPV, HBV, HCV, Helicobacter 

pylori, EBV) 

Several infectious agents contribute significantly to 

global cancer burden. HPV causes cervical and other 

anogenital cancers; HBV and HCV contribute to liver 

cancer; Helicobacter pylori is associated with gastric 

cancer; and EBV contributes to nasopharyngeal 

carcinoma and lymphomas. These infections promote 

cancer through chronic inflammation, immune 

dysregulation, and genetic alterations.
[34]

 

 

HEALTH CHALLENGES ASSOCIATED WITH 

THE RISING BURDEN OF CANCER 

➢ Increasing Cancer Incidence and Healthcare 

Burden 

The continuous rise in cancer cases due to population 

aging, population growth, and lifestyle changes will 

place significant pressure on healthcare systems 

worldwide. Increasing numbers of patients will require 

cancer screening, diagnosis, treatment, rehabilitation, and 

long-term follow-up care, particularly in low- and 

middle-income countries where healthcare infrastructure 

is limited.
[2]

 

 

➢ Limited Access to Early Detection and Screening 

Early diagnosis and population-based screening 

significantly improve cancer survival; however, many 

low- and middle-income countries face challenges such 

as limited screening programs, inadequate diagnostic 

facilities, and shortage of trained healthcare 

professionals. Delayed diagnosis often results in 

advanced-stage disease and reduced treatment success.
[35]

 

 

➢ Rising Treatment Costs and Economic Burden 

The increasing use of advanced cancer therapies, 

including immunotherapy, targeted therapy, precision 

medicine, and molecular diagnostics, has improved 

outcomes but has also increased treatment costs. The 

growing financial burden affects healthcare systems, 

patients, and families, especially in countries with 

limited health insurance coverage.
[36]

 

 

➢ Shortage of Oncology Workforce and Healthcare 

Infrastructure 

The future increase in cancer patients will require more 

oncologists, nurses, radiologists, pathologists, and 

supportive healthcare workers. Many regions already 

experience shortages of trained cancer specialists and 

inadequate diagnostic and treatment facilities, limiting 

their ability to provide effective cancer care.
[37]

 

 

➢ Cancer Survivorship and Long-Term Care 

Challenges 

Advances in treatment have increased the number of 

cancer survivors; however, survivors may experience 

long-term complications, treatment-related toxicity, 

secondary cancers, and psychosocial difficulties. 

Healthcare systems must develop comprehensive 

survivorship programs to address these needs.
[38]

   

 

PREVENTION AND CONTROL STRATEGIES 

FOR THE FUTURE CANCER CRISIS 

➢ PRIMARY PREVENTION 

Lifestyle modification, including tobacco cessation, 

healthy diet, regular physical activity, weight 

management, and reduced alcohol consumption, remains 

the most effective strategy for lowering future cancer 

incidence.
[4]

 

 

➢ VACCINATION 

Widespread HPV and HBV vaccination can substantially 

reduce the incidence of cervical, liver, and other 

infection-related cancers.
[39]

 

 

➢ EARLY DETECTION AND SCREENING 

Population-based screening for breast, cervical, 

colorectal, and lung cancers enables earlier diagnosis and 

improves survival outcomes.
[40]

 

 

➢ PRECISION PREVENTION 

Integrating genetic profiling, biomarkers, and individual 

risk assessment supports personalized cancer prevention 

and early intervention.
[41]

 

 

➢ ARTIFICIAL INTELLIGENCE AND DIGITAL 

HEALTH 

Artificial intelligence and liquid biopsy technologies can 

enhance early cancer detection, diagnostic accuracy, and 

clinical decision-making.
[40]

 

 

➢ EQUITABLE CANCER CARE 

Improving access to prevention, diagnosis, treatment, 

and survivorship services is essential to reduce 

disparities in cancer outcomes.
[3]

 

 

➢ RESEARCH AND INNOVATION: Continued 

investment in cancer research, precision oncology, 

immunotherapy, and novel therapeutics is essential to 

address the future cancer burden.
[1]

 

 

➢ NATIONAL CANCER CONTROL PROGRAMS 

Integrated national cancer control programs that 

emphasize prevention, screening, treatment, palliative 

care, and surveillance are critical for reducing future 

cancer burden.
[4]
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CONCLUSION 

The global cancer burden is projected to increase 

substantially in the coming decades, with new cancer 

cases expected to rise due to population growth, aging, 

and changing patterns of exposure to cancer risk factors. 

The increasing prevalence of tobacco use, obesity, 

unhealthy diet, alcohol consumption, physical inactivity, 

and environmental exposures will continue to contribute 

significantly to future cancer incidence. The growing 

cancer burden will create major health challenges, 

including increased healthcare costs, demand for 

oncology services, treatment accessibility issues, and 

disparities in cancer outcomes. Prevention strategies, 

including tobacco control, vaccination, lifestyle 

modification, and reduction of environmental risk 

factors, have the potential to prevent a substantial 

proportion of future cancers. 

 

Emerging technologies, including artificial intelligence, 

liquid biopsy, genomic profiling, and precision oncology, 

are expected to transform future cancer prevention, 

diagnosis, targeted therapies, and personalized treatment 

approaches provide promising opportunities to improve 

survival and quality of life for cancer patients. Reducing 

future cancer inequalities requires equitable access to 

prevention, screening, diagnosis, treatment, and 

survivorship care, particularly in low- and middle-

income countries. A coordinated global approach 

integrating prevention, innovation, research investment, 

and sustainable healthcare policies is essential to mitigate 

the future cancer crisis.
[2]
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