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Abstract

Introduction and Study Aims: The underlying population of global regions varies widely and is a major determinant of regional
cancer differences. The aims were to: (1) estimate the cancer burden in Gulf Cooperation Council (GCC) countries in 2040 for
the �70 population and (2) assess the public health implications for this cancer increase.

Methods: We used Global Cancer Observatory (GLOBOCAN) estimates of cancer incidence and mortality for people aged
70 years or more in GCC countries from 2018 to 2040 from the International Agency for Research on Cancer. For population
growth, we used data for the same period from the Population Division of the United Nations Department of Economic and Social
Affairs. From these, we calculated the predicted increase in the number of cancer cases and cancer deaths from 2018 to 2040 and
the proportion of cases/deaths represented by those aged 70þ for the 2 time periods.

Findings: In the GCC countries, the predicted number of newly diagnosed cancers and cancer deaths in the older population will
increase by 465% and 462% respectively due to demographic changes—greater than other countries in the World Health
Organization Eastern Mediterranean Region, or in countries of similar economic development. The largest predicted increases
will be for Qatar and the United Arab Emirates. Based on the predicted population age, cancer burden among older people in the
GCC countries will increase by approximately 460%.

Conclusion: By the year 2040, the relationship between cancer and age will cause a 4- to 5-fold increase in the cancer burden in
the GCC. These predictable changes will require additional planning and resources to provide appropriate healthcare.
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Introduction

The Gulf Cooperation Council (GCC) countries comprise

57.4 million persons residing in Bahrain, Oman, Kuwait, Saudi

Arabia, Qatar, and United Arab Emirates, of whom 49% are

expatriates.1,2 Compared to other regions, GCC countries are

wealthy, but their populations are young, with a median age

around 30 years. However, because of their abundant energy

resources, the GCC per capita income is higher than other

regions with young populations. Nowadays, the average life

expectancy in GCC countries surpasses 77 years and about half

of the population is currently under age 30.3,4 GCC countries

are currently in a state of demographic transition, facing a

future where a much larger fraction of the population will be

older, with an increased risk of all chronic diseases, including

cancer.

In addition, the GCC has one of the world’s highest rates of

obesity, a strong risk factor for cancer at all ages.5 Smoking,

another strong risk factor for cancer, is moderately prevalent in

the GCC: according to the WHO global report on trends in

prevalence of tobacco smoking 2000-2025, the 2016 age-

standardized prevalence of tobacco smoking ranges from

15.6% (Oman) to 37.6% (Bahrain) in males and from 0.5%
(Oman) to 5.8% (Bahrain) in females.6 The combination of

increasing age and the likely persistence of lifestyle factors

linked to cancer will lead to a rise in cancer incidence over the

next 2 decades, strongly affecting the entire healthcare system

in the GCC.7

Older people are less likely to consult their healthcare

provider, as they are likely to attribute their symptoms to

aging. This results in delayed or missed diagnoses.8 Further,

older persons with cancer are more likely to suffer from

mental health consequences as a result of the diagnosis.

Depression may negatively affect their cognitive ability, as

well as their will to live.8 Older people are often frail and

need careful evaluation by oncologists to select the safest

and most effective therapy. In the Middle East, geriatricians

and geriatric oncologists are currently in short supply.7

Building a sufficient specialist workforce able to care for

the predictable increased burden of cancer in the older pop-

ulation requires advanced planning. Health promotion

programs targeting nutrition and physical activity have pro-

ven beneficial for older persons with cancer and can help

maintain their independence over the long term. However,

these are often lacking.9 In addition, end of life care is

another issue that needs advanced planning at the population

level.

Several studies have provided international estimates of

future cancer rates for major global regions.10,11 The aim of

this study is to describe the potential burden of cancer in people

aged 70 years or more in 2040 for the 6 GCC countries, and to

discuss the public health implications of the cancer increase.

These estimates will be useful to healthcare providers and

enable policy makers to take appropriate action to face the

impending increase in the number of people with newly diag-

nosed cancer in the region.

Materials and Methods

Cancer Predictions

We retrieved predictions of cancer incidence and mortality for

people aged 70 years or more in GCC countries from 2018 to

2040 from the GLOBOCAN database (Cancer Tomorrow) of

the International Agency for Research on Cancer.12 The

sources and methods used in compiling the national cancer

incidence estimates in GLOBOCAN 2018 have been published

together with key results for 36 cancer types in 185 coun-

tries.13-15 Cancer projections in GLOBOCAN were made

assuming constant age-specific cancer rates over time, with the

variation in number being solely attributable to changes in the

age distribution of the population. Country-specific methods

for collecting reference age-specific cancer incidence and can-

cer mortality rates are similar but vary slightly from country to

country. For all 6 GCC countries, cancer incidence rates were

obtained from national cancer registries while mortality rates

were estimated from national incidence estimates by modeling,

using incidence: mortality ratios derived from cancer registry

data in neighboring countries.12

Population Predictions

We obtained population estimates from prospects of population

growth for the same period from the Population Division of the

United Nations Department of Economic and Social Affairs.16

Analysis

For this study, we prepared for each GCC country and for all

GCC countries combined, population pyramids for males and

females illustrating the distribution of various age groups in the

population in 2015 and in 2040. We also prepared summary

tables with the estimated number of people with newly diag-

nosed cancer and number of cancer deaths for the entire GCC

and for individual GCC countries during the same period. We

also compared projections for cancer incidence in the GCC

with anticipated change in selected countries with varying

demographics from other regions.

This study is a based on previously anonymized data, and

therefore does not require institutional review board/ethics

approval.

Results

Figure 1 presents demographic change and Table 1 the overall

cancer incidence and mortality data among males and females

aged 70 years or more for all GCC countries and for individual

GCC countries in 2018 and in 2040. Age-gender-pyramids

showing the predicted demographic change in each of the GCC

countries are provided in Supplemental Figure 1.

For males, the proportion of the population aged 70 or more

will increase from 1.3% to 6.6%. As a result the overall number

of older people with newly diagnosed cancers in this age-group

is estimated to increase by 540% (from 3,401 to 21,765) over
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this time period. In 2018, only 18.0% of all cancers were diag-

nosed among older males, but this proportion will increase to

40.8% in 2040. The largest relative increases are expected in

Qatar and in the United Arab Emirates (þ1214% and þ954%
respectively) while the relative increase will vary fromþ420%
to þ633% for the remaining 4 GCC Countries. A similar pat-

tern is predicted for overall cancer mortality in these countries.

The total number of deaths in older males will increase from

2,374 in 2018 to 14,929 deaths in 2040 (þ529%), and the

proportion of cancer deaths represented by those aged 70 years

or more will double from 24.3% to 47.3% during the same time

period. When looking at specific forms of cancer, prostate

cancer will remain the most frequent cancer in both time peri-

ods (from 607 to 4,115 older men with newly diagnosed cancer,

Figure 1. Demographic changes in all GCC countries.

Table 1. Cancer Projections for Older Males and Females (�70 Years) in all GCC Countries.*

Males Females

Predicted number of new cancer cases 2018 2040 % Change 2018 2040 % Change

All GCC Countries 3,401 (18.0) 21,765 (40.8) þ540% 2,341 (12.2) 10,687 (22.7) þ357%
Bahrain 124 (25.8) 816 (47.4) þ558% 68 (12.0) 356 (26.7) þ424%
Kuwait 331 (21.7) 2,427 (51.2) þ633% 217 (10.7) 1,614 (30.4) þ644%
Oman 229 (11.7) 1,259 (23.0) þ450% 157 (11.9) 482 (16.4) þ207%
Qatar 124 (16.3) 1,629 (51.5) þ1214% 57 (11.6) 403 (25.9) þ607%
Saudi Arabia 2,191 (18.0) 11,398 (38.5) þ420% 1,645 (13.5) 5,843 (22.1) þ255%
United Arab Emirates 402 (20.7) 4,236 (48.7) þ954% 197 (7.6) 1,989 (21.1) þ910%

Males Females

Predicted number of cancer deaths 2018 2040 % Change 2018 2040 % Change

All GCC Countries 2,374 (24.3) 14,929 (47.3) þ529% 1,612 (22.1) 7,453 (33.9) þ362%
Bahrain 99 (31.9) 652 (52.8) þ559% 61 (20.8) 317 (38.4) þ420%
Kuwait 222 (26.4) 1,624 (56.3) þ632% 160 (20.0) 1,178 (42.7) þ636%
Oman 174 (16.1) 946 (27.6) þ444% 130 (22.0) 405 (26.1) þ212%
Qatar 93 (21.5) 1,216 (57.4) þ1208% 52 (22.4) 366 (38.2) þ604%
Saudi Arabia 1,534 (25.2) 7,826 (46.1) þ410% 1,055 (23.9) 3,656 (32.5) þ247%
United Arab Emirates 252 (24.1) 2,665 (53.8) þ958% 154 (16.0) 1,531 (33.1) þ894%

* Numbers in parentheses indicate the proportion of cases/deaths represented by those aged 70þ.
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þ578%), followed by colorectal cancer (from 485 to 3,113

older men with newly diagnosed cancer, þ542%), and lung

cancer (from 366 to 2,341 older men with newly diagnosed

cancer (þ540%). The largest absolute increase (617% from

84 to 602 older men with newly diagnosed cancer) will be

observed for gallbladder cancer (Supplemental Table 1).

For females, the proportion of the population aged 70 or

more will increase from 1.8% to 5.8% leading to an increase

of 357% (from 2,341 to 10,687 older women with newly diag-

nosed cancer) in the overall number of people with newly

diagnosed cancer. The proportion of cancer diagnosed in older

women will increase from 12.2% in 2018 to 22.7% in 2040.

The largest relative increases are expected in the United Arab

Emirates (þ910%), in Kuwait (þ644%) and in Qatar (þ607%),

while the relative increase will vary fromþ207% toþ424% for

the remaining 3 GCC countries. Again, a similar pattern is

predicted for overall cancer mortality, as the total number of

deaths in older females will increase from 1612 in 2018 to

7,453 deaths in 2040 (þ362%), and the proportion cancer

deaths represented by those aged 70 years or more will increase

from 22.1% to 33.9% during the same period. There will be an

increase of newly diagnosed breast cancer from 370 to 1,885

women (þ409%), an increase of newly diagnosed cancer of the

corpus uteri from 414 to 1,607 women (þ288%), and an

increase of newly diagnosed colorectal cancer from 273 to

1,181 women (þ333%). Among females, the largest absolute

increase (468% from 91 to 517 women with newly diagnosed

cancer) will be observed for pancreatic cancer (Supplemental

Table 1).

Figure 2 presents data for anticipated change in the total

cancer burden among older people in 2040 compared to 2018

for GCC countries and select countries characterized by demo-

graphic diversity. The anticipated 465% overall increase in

cancer incidence for the GCC region for both sexes combined,

is far greater than that predicted for other developing countries

or highly developed countries. The overall cancer burden in

older people for both sexes combined is predicted to increase

by 199% in Vietnam, 156% in China, 152% in Brazil, 126% in

Egypt, 120% in India, 87% in the United States, 59% in the

United Kingdom and 47% in Italy. In contrast, the predicted

increase for Japan, a country where demographic change dur-

ing the next decades will be very marginal, is only 24%.

Individual country-specific results for individual GCC

countries are provided in Supplemental Tables 2 and 3.

For comprehensiveness, we compiled similar cancer projec-

tions for males and females of all ages in all GCC countries,

both singly and combined (Supplemental Figures 2 and 3 and

Supplemental Tables 4 and 5). For all GCC countries com-

bined, the predicted number of people with newly diagnosed

cancer for all ages will increase by 164% due to demographic

change (110%, from 32,304 to 69,937 in people <70 years

compared to 465%, from 5,742 to 32,452 in people�70 years).

The data demonstrates that among the GCC countries, Saudi

Arabia, with a current population of about 32 million inhabi-

tants (60% of the total population of GCC countries), will have

the largest effect on the overall absolute age-related increase in

cancer burden. In 2018, about two-thirds of incident cancers

and cancer deaths within the GCC originated in this country; in

2040, Saudi Arabia will still shoulder more than half of the total

cancer burden in the GCC.

Discussion

In this manuscript, our aim was to provide an estimate of the

burden of cancer for the approximately 50 million persons

currently living in the 6 GCC countries. Although the average

median age of the GCC countries is similar to other global

regions, several other characteristics of this population includ-

ing income,17 obesity rates18 and frequency of diabetes19,20 are

higher than most other world regions.17,21

Expatriates comprise almost half of the total population in

the GCC, suggesting that about half of the estimated new can-

cers will develop in the expatriate population.22 Many expatri-

ates are likely to retire and return to their home countries, so

Figure 2. Estimated percent increase in the number of older people with newly diagnosed cancer for GCC and other selected countries with
varying demographics: 2040 compared to 2018. * Numbers in parentheses indicate the proportion of cases/deaths represented by those aged
70þ.
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they may not contribute to the older population in GCC, a

factor that was not taken into account in our projections. How-

ever, currently several GCC countries are offering long-term

(UAE)23 or permanent residency (Qatar)24 for the expatriate

population, so a proportion of them are likely to remain settled

in these countries. However, it is possible that over the next few

decades, some of the expatriate population within the GCC

nations may be replaced by locally trained members of the

GCC population. If so, then as these local workers become

older and remain in the GCC region, it will add to the cancer

burden. Since cancer incidence is strongly age-dependent, cur-

rent cancer rates in the GCC are relatively low, but there will be

a substantial increase in cancer incidence over the next 2

decades, as a demographic shift from a younger to an older

population occurs. Within the GCC, the number of people with

newly diagnosed cancer will more than double, and increase by

465% in the older population, straining the existing capacity of

healthcare systems within the region. A similar trend is fore-

seen for cancer mortality, since mortality data were estimated

from national incidence estimates modeled on incidence: mor-

tality ratios from cancer registry data in neighboring countries.

What will be the major cancers among the older population

within the GCC in 2040? For males, the 3 commonest tumors

are predicted to be prostate cancer, colorectal cancer, and lung

cancer. For females, breast, corpus uteri and colorectal cancer

will be the predominant tumors. Overall, colorectal, breast, and

lung cancer will be 3 of the commonest tumors in the GCC

countries, similar to the prediction for countries in other

regions. Screening rates for colorectal cancer, and for breast

cancer are low in Arab populations.25,26 The prevalence of

waterpipe smoking in both males and females is increasing

which will result in an increase in overall cancer rates.27 More

aggressive efforts to combat smoking will be needed to par-

tially offset the anticipated age-related increase in cancer

incidence.

In recent years GCC countries have become wealthier, and

poor lifestyle behaviors such as unhealthy nutrition habits,

inadequate physical activity, and predominantly sedentary

behaviors have become increasingly common in the region,

with concomitant increase in the rates of obesity and dia-

betes.28 It has been established that such lifestyle factors are

strong predictors of cancer in later life.5,29 Consequently,

addressing the increasing cancer burden and focusing on pre-

ventive measures that modify lifestyle factors is highly relevant

for the GCC. The burgeoning population in the GCC countries,

increasing life expectancy, and burden of chronic disease have

all resulted in and will continue to require a governmental

response to substantially increase investment in healthcare ser-

vices. Several GCC countries have prioritized modernization of

medical facilities, development of a specialized healthcare

workforce, fostering of preventive care and improvement in

therapeutics, as well as collaboration with international part-

ners.30-32

Early cancer detection and prevention strategies can be

implemented to ensure better outcomes for GCC populations.

For instance, Saudi Arabia established a free national breast

cancer screening program in 2015, although there is a very low

rate of participation due to lack of public awareness: in one

study, 89% of respondents reported never having a clinical

breast examination and 92% reported never having a mammo-

gram.33 In a separate study of colorectal cancer screening in

Saudi Arabia, only 5.64% of those surveyed reported utiliza-

tion.34 Breast cancer screening is widely available free of

charge in the United Arab Emirates, with utilization rates esti-

mated to be approximately 10%.35 Qatar has instituted a free

national breast and colorectal cancer surveillance program as

well.36 However, overall screening utilization remains low in

the GCC countries, likely due to a lack of awareness, social

stigma and varying sociocultural beliefs.25,26 Measures to

strengthen primary care across the GCC to comprehensively

engage in evidence-based cancer screening and to encourage

the general population to make use of these screening programs

are essential.

Furthermore, national cancer strategies, encompassing the

twin foci of quality healthcare and research, do not currently

exist for all countries in the GCC.37 Policymakers need to

ensure allocation of adequate budget, infrastructure, resources

and equipment to manage the imminent rise in cancer burden.

Qatar, for instance, launched a National Cancer Strategy in

2011, followed by the National Cancer Framework 2017-

2022. While the former predominantly focused on building

infrastructure, the latter aims to engineer capacity and expertise

through stakeholder engagement, enhanced screening pro-

grams and services, strengthening the national cancer registry,

and improvements in healthcare delivery.38 Qatar has also set

in place policies to increase sustainable investment in basic and

translational cancer research and developed key indicators and

metrics to monitor and evaluate programs according to the

country’s needs.38 Culturally appropriate prevention strategies

to address lifestyle behaviors are being incorporated in schools,

workplaces and primary healthcare facilities.38 This is espe-

cially important, given the low rates of cancer awareness and

perpetuation of misconceptions in the country.25 Bolstering

quality improvement, patient safety programs and further

investment in healthcare technology would be advisable.

There is a dearth of adequately trained healthcare profes-

sionals in the GCC, leaving the countries heavily reliant on

healthcare professionals from other parts of the world. Further-

more, few physicians have had experience managing cancers

arising in older population. Initiatives to enhance localized

professional health education, ensure capacity building across

the GCC countries, and leverage the expertise of prestigious

institutions outside the region in global partnerships can

strengthen healthcare systems and improve population

health.39

Certain considerations must be kept in mind for older per-

sons who have been diagnosed with cancer. They are more

likely to have comorbid conditions, cognitive deficits, mental

health issues and a greater propensity for falls. Furthermore,

older persons with cancer are likely to have older caregivers,

who may themselves suffer from health problems.40 Policies

must be put into place to ensure appropriate care is provided to

Cheema et al 5



older people with cancer must also be inclusive of diverse

cultural practices and beliefs.

Cancer causes tremendous suffering to individuals and their

families, so managing the cancer burden is important not just to

reduce suffering in patients and their families, but also to miti-

gate financial demands on the families as well as the healthcare

systems. While treating cancer is challenging, a substantial

proportion of the cancer burden can be prevented by adopting

the culture of a healthy lifestyle. By addressing poor dietary

habits and inadequate levels of physical activity, the countries

of the GCC can make significant progress in alleviating the

cancer burden.9

This study has several weaknesses. One major weakness is

that many of the countries are small, limiting the current num-

bers of people with cancer, implying that extrapolation into the

future is likely to be imprecise. Another weakness is that the

estimates selected from the GLOBOCAN database ignore

potential changes in risk factors, another potential source of

imprecision. However, the age-related increase in cancer inci-

dence is likely to be much stronger than the potential benefit

from any ameliorations in risk factors.

A final weakness relates to potential changes in mortality. In

the past few decades there have been remarkable discoveries

that have reduced cancer mortality such as vaccination for

hepatitis B and for cervical cancer. And there is the real pos-

sibility that future mortality rates will be lower because of new

therapeutic discoveries coupled with “personalized medicine.”

This study’s strengths include: (1) a country-specific and a

composite overview of cancer burden for the GCC countries and

the larger region; (2) detailed information about estimates of over-

all and organ-specific cancers. These features will help healthcare

organizations, health planners, and physicians develop plans to

care for the anticipated increased volume of cancer patients.

In conclusion, by comparing projected cancer incidence in

2040 with 2018, we measured the predicted increase for indi-

vidual countries and the total combined number of people with

newly diagnosed cancer for all GCC countries among the older

population. For males in the �70 age group, cancers are pre-

dicted to increase by 540%; for females by 357%. These

changes, based solely on predictable aging of the GCC popu-

lation, do not consider any change in underlying risk factors.

The estimates are likely to be imprecise but are sufficiently

accurate to guide healthcare organizations within the region.

Regional planners in GCC countries need to be aware of the

magnitude of increase in cancer incidence to plan strategies to

cope with the anticipated increased case load. There is an

urgent need to increase the number of trained geriatricians and

oncologists, who have experience in managing the special

problems of cancer arising in the older population. With respect

to cancer prevention in older people, only by urgent attention to

current poor lifestyle habits, can we successfully reduce the

anticipated future increase in the burden of cancer.

Abbreviations
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