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Abstract 

Background:  At present, “Belt and Road” (“B&R”) member states (accounting for about 61.78% of the world’s popula-
tion) face different types of cancer threats to varying degrees. We analyzed the incidence and mortality and risk fac-
tors of cancer in the member countries of the “B&R” to explore the basis of health and medical cooperation between 
countries and provide a foundation for formulating cancer prevention and control policies for building a healthy 
"B&R."

Methods:  Data were derived from the Global Cancer Observatory and Cancer Country Profiles in 2020. Incidence 
and mortality were age-standardized rates (ASRs). Population attributable fractions (PAFs) was applied to measure risk 
factors of cancers in the “B&R” countries. The mortalitytoincidence ratio (MIR) was calculated by dividing the mortality 
rate by the incidence rate.

Results:  A total of 26 cancers were included in the study. Lung, breast, colorectal, stomach, liver, prostate, cervical, 
esophageal, thyroid, and uterine cancers were the most common and highest in age-standardized mortality in the 
“B&R” countries. For men, Hungary had the highest cancer age-standardized incidence and mortality (ASR, 289.3 
per 100,000 and ASR, 235.7 per 100,000, respectively), followed by Latvia (ASR, 288.6 per 100,000 and ASR, 196.5 per 
100,000, respectively). In females, the highest incidence rates were estimated in Greece (ASR, 238.7 per 100,000), and 
the highest mortality rate was Brunei (ASR, 192.3 per 100,000). All countries were in the middle or high HDI range, 
with about half (46.88%) of countries achieving high HDI, mostly in Central and Eastern Europe (13 countries) and 
West Asia (10 countries). The United Arab Emirates had the highest MIR in male and female (1.59 vs 2.19). Tobacco 
products, infectious factors, and ultraviolet rays were the three main cancer risk factors in the “B&R” countries.

Conclusion:  The overall burden of cancer in the countries along the “B&R” remains substantial, while the correspond-
ing cancer prevention and control policies need to be improved. Strengthening health cooperation among member 
countries will contribute to a joint response to the risks and challenges posed by cancer.
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Introduction
More than 2,000 years ago, people on the Eurasian con-
tinent explored many trade and cultural exchange routes 
that connected the major civilizations of Asia, Europe, 
and Africa, and later generations collectively referred to 
these routes as the "Silk Road" [1]. During Chinese Presi-
dent Xi Jinping’s visits to Central and Southeast Asian 

Open Access

*Correspondence:  wujing@chinacdc.cn

1 National Center for Chronic and Noncommunicable Disease Control 
and Prevention, Chinese Center for Disease Control and Prevention, Beijing, 
China (Mailing address: 27 Nanwei Road, Xicheng District, Beijing 100050, 
China
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12885-022-09657-3&domain=pdf


Page 2 of 15Wang et al. BMC Cancer          (2022) 22:582 

countries in September and October 2013, he proposed 
jointly building the "Silk Road Economic Belt" and the 
"21st Century Maritime Silk Road." The "B&R" achieves 
the common development and common prosperity of all 
member states by building a community of interest, des-
tiny, and responsibility in all aspects of political mutual 
trust, economic integration, and cultural inclusiveness.

In recent years, with the development of society and 
the economy, the disease burden in low–human devel-
opment index (HDI) and medium-HDI countries has 
shifted from being dominated by communicable, mater-
nal, neonatal, and nutritional diseases (CMNNDS) to 
being dominated by non-communicable diseases (NCDs) 
and injuries [2]. With the improvement of clinical diagno-
sis and treatment, cancer is among the ranks of chronic 
non-infectious diseases and is one of the main compo-
nents of the NCDs burden. Cancer is the second leading 
cause of deaths after cardiovascular disease in the world, 
accounting for about 10.1 million deaths (17.83% of total 
deaths) in 2019 [3]. As health is a core issue of human 
development, China’s "B&R" initiative provides a great 
opportunity for cooperation and collective action among 
multiple countries. In 2016, working together to build 
a healthy Silk Road, taking health as one of the impor-
tant contents of the “B&R” construction was proposed 
by Xi Jinping. The development of health undertakings is 
directly related to the national and regional SDG and was 
the driving force for the construction of the "B&R" [4]. 
At present, member states face different types of cancers 
threats to varying degrees. Understanding the status quo 
and risk factors of cancer in the “B&R” member states is 
an important foundation for health cooperation between 
countries. Therefore, based on global data of cancer and 
cancer country profiles released by the World Health 
Organization in 2020, we analyzed the incidence, mortal-
ity, and risk factors of cancer in the member countries of 
the “B&R” to provide a basis for formulating cancer pre-
vention and control policies for building a healthy "B&R."

Materials and methods
Data source
We used data from the Global Cancer Observatory (gco.
iarc.fr) [5] and Cancer Country Profiles (https://​www.​
who.​int/​count​ries) [6] in 2020. Global Cancer Observa-
tory, an online data set that provides a comprehensive 
assessment of the Global Cancer burden in 2020 based 
on GLOBOCAN estimates of incidence, mortality for 36 
cancer types, grouped by sex and age, in 185 countries or 
territories in 2020. The methods used in compiling the 
estimates in GLOBOCAN were country-specific, and the 
quality of the national estimates depended on the cover-
age, accuracy, and timeliness of the recorded incidence 

and mortality data in each country. More details are 
described in other literature [7].

"B&R" initiative refers to the cooperative organization 
of politics, economics, culture, and other related fields, 
and includes 66 member countries. Apart from Cyprus, 
the Czech Republic, Greece, Hungary, Israel, and Sin-
gapore, the remaining 60 countries are all developing 
countries: (1) East Asia: China, Mongolia; (2) The asso-
ciation of southeast Asian nations (ASEAN): Singapore, 
Malaysia, Indonesia, Myanmar, Thailand, Laos, Cam-
bodia, Vietnam, Brunei, and the Philippines; (3) West 
Asia: Iran, Iraq, Turkey, Syria, Jordan, Lebanon, Israel, 
Palestine, Saudi Arabia, Yemen, Oman, United Arab 
Emirates, Qatar, Kuwait, Bahrain, Greece, Cyprus, and 
Egypt’s Sinai Peninsula; (4) South Asia: India, Pakistan, 
Bangladesh, Afghanistan, Sri Lanka, the Maldives, Nepal, 
and Bhutan; (5) Central Asia: Kazakhstan, Uzbekistan, 
Turkmenistan, Tajikistan, and Kyrgyzstan; (6) The Com-
monwealth of Independent States (CIS): Russia, Ukraine, 
Belarus, Georgia, Azerbaijan, Armenia, and the Repub-
lic of Moldova; (7) Central and Eastern Europe (CEE): 
Poland, Lithuania, Estonia, Latvia, Czech Republic, Slo-
vakia, Hungary, Slovenia, Croatia, Bosnia and Herzego-
vina, Montenegro, Serbia, Albania, Romania, Bulgaria, 
and Macedonia. The division of the “B&R” countries is 
based on the World Bank’s division of global regions and 
international political and economic organizations. There 
is a lack of cancer-related data in Palestine and Yemen in 
this database. Therefore, we collected and analyzed can-
cer data in the other 64 member states.

Index definition
In this study, we used incidence, mortality, and age-
standardized rates (ASRs) to analyze and compare cancer 
incidence and death in "B&R" countries. Incidence, gen-
erated by population-based cancer registries (PBCRs), is 
the number of new cases occurring in a specified period 
and geographic region, and conveyed either as an abso-
lute number of cases per annum or as a rate per 100,000 
people per year. Mortality, similarly, is used to measure 
the number of deaths per unit of time (overall or attrib-
utable to specific factors) in a population of a given size. 
It is usually expressed in units per 100,000 people per 
year. ASRs per 100,000 people-years are corrected by 
the direct method and the world standard population to 
allow for differences in the age structure of a population. 
The methods used to estimate the global incidence and 
mortality in 2020 (for all ages) can be found in other liter-
ature [8, 9]. We calculated the mortalitytoincidence ratio 
(MIR) by dividing the mortality rate by the incidence rate 
[10, 11]. The population attributable fractions (PAFs) 
refer to the proportion of the incidence or death of a dis-
ease attributable to a certain exposure factor in the total 
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incidence or death of a disease in the population, that is, 
the proportion of the incidence or death of related dis-
eases that can be reduced in the population after the 
elimination of exposure factors. The specific calculation 
method is detailed in other literature [12].

Data analysis
We conducted a descriptive analysis and comparison of 
the incidence and deaths due to cancers in the “B&R” 
countries, as well as a visual presentation. Microsoft 
Excel 2019 was used for data visualization.

Results
Age‑standardized incidence and mortality of cancers 
in global and geographical distribution of the “B&R” 
countries
A total of 26 cancers were included in the study. Breast, 
lung, colorectum, prostate, stomach, liver, cervix uteri, 
esophagus, thyroid, and bladder cancer ranked amongst 
the top 10 new cancer in 2020, and lung, colorectum, 
liver, stomach, breast, oesophagus, pancreas, prostate, 
cervix uteri, and leukaemia cancer ranked among the top 
10 cancer in terms of deaths, with a total of 12,176,526 
new cases and 7,054,094 deaths worldwide, respectively 
(Table 1). Along the “B&R” member countries, the top 10 
cancers with the highest incidence rate were lung, breast, 
colorectum, stomach, liver, esophagus, prostate, cervix 
uteri, thyroid, and corpus uteri cancers. The top 10 can-
cers with the highest mortality rate were lung, liver, stom-
ach, colorectum, esophagus, breast, cervix uteri, prostate, 
pancreas, and ovary cancers. The member countries of 
the “B&R” had lower cancer incidence and higher cancer 
mortality compared to the world (Fig.  1A). The cancer 
with the highest incidence and mortality ASRs was lung 
cancer in the world and the “B&R” member countries in 
male, while breast cancer in female (Fig. 1B, C).

Distribution of cancer in each member country 
of the “B&R”
Table 2 shows the total number of the top 10 newly diag-
nosed cancer cases and deaths, as well as the incidence 
and mortality ASRs and MIR separately in each member 
country of the “B&R” in males and females. All countries 
were in the middle or high HDI range, with about half 
(46.88%) of countries achieving high HDI, mostly in Cen-
tral and Eastern Europe (13 countries) and West Asia (10 
countries). Among all the “B&R” member countries, the 
country with the highest incidence and mortality of can-
cers among males was Hungary (ASR, 289.3 per 100,000 
and ASR, 235.7 per 100,000, respectively), followed 
by Latvia (ASR, 288.6 per 100,000 and ASR, 196.5 per 
100,000, respectively), and the United Arab Emirates and 
Saudi Arabia, which enjoyed the lowest rates of incidence 

and mortality, respectively (ASR, 34.3 per 100,000 and 
ASR, 36.1 per 100,000, respectively). In females, the high-
est incidence rates were estimated in Greece (ASR, 238.7 
per 100,000), followed by Mongolia, Turkey, Cyprus, Sin-
gapore, and Brunei. The country with the highest mortal-
ity rate was Brunei (ASR, 192.3 per 100,000), followed by 
Israel, Singapore, Cyprus, Greece, and Mongolia. Among 
the “B&R” member countries, the country with the high-
est cancer MIR among men was the United Arab Emir-
ates (1.59), followed by Kuwait (1.17), and Turkey had 
the lowest MIR (0.45). Among women, the United Arab 
Emirates also had the highest MIR (2.19), followed by 
Afghanistan (1.64), and Belarus (0.37). See Table  2 for 
more details.

Among the top 10 cancers in East Asian countries, 
the total incidence and mortality of cancer in Mongolia 
were ASR, 158.0 per 100,000 and ASR, 128.8 per 100,000, 
respectively, and both were larger in females than in 
males. Liver cancer had the highest cancer incidence 
and mortality. The total cancer incidence and mortality 
in China were 146.3 per 100,000 and 84.4 per 100,000, 
respectively, and lung cancer and breast cancer had the 
highest cancer incidence and mortality, respectively (sup-
plementary Fig. S1).

Among ASEAN countries, Singapore had the highest 
cancer incidence (ASR, 149.4 per 100,000) and Vietnam 
had the highest cancer mortality (ASR, 58.9 per 100,000). 
The countries with the highest overall cancer incidence 
and mortality among males were Singapore and Laos 
(ASR, 132.9 per 100,000 and ASR, 80.4 per 100,000, 
respectively), while for females, the country was Brunei, 
with an overall cancer incidence and mortality of ASR, 
137.4 per 100,000 and ASR, 52.9 per 100,000, respec-
tively. Cancers of the colorectum, lung, prostate, and liver 
in men, and cancers of the breast, lung, colorectum, and 
cervix uteri in female, continue to be the most common 
fatal cancers (supplementary Fig. S2).

Among the member countries in West Asia, the high-
est cancer incidence rate was observed in Cyprus, 
Greece, and Israel, with a high cancer incidence of can-
cers of the breast, prostate, lung, and colorectum, while 
Turkey, Egypt, and Syria had the highest cancer mor-
tality, and deaths associated with cancers of the lung, 
breast, liver, prostate, colorectum, and bladder deaths 
were the most numerous. Cancer incidence and mortal-
ity rates were highest among males in Greece (ASR, 238.7 
per 100,000) and Turkey (ASR,143.7 per 100,000), with 
lung, prostate, bladder, and colorectal cancer being the 
main causes. Israel, Greece, and Cyprus had the highest 
cancer incidence rates of the breast, thyroid, corpus uteri, 
and colorectum in females. The top three countries with 
the highest cancer mortality were Cyprus, Egypt, and 
Iraq, where principal deaths of cancer were cancers of the 
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breast, lung, colorectum, ovary, and cervix uteri; leuke-
mia, brain, and central nervous system were all in the top 
five cancer death types in Iraq. See supplementary Fig. S3 
for more details.

Large distribution differences existed in the incidence 
and mortality of cancers in South Asian member coun-
tries, with the total number of newly diagnosed cancer 
cases in Bhutan being much higher than that in other 
countries (ASR, 176.2 per 100,000). Bangladesh had 
some of the highest cancer incidence rates in males (ASR, 
153.6 per 100,000), such as lung, prostate, and colorec-
tal cancers. There was a high incidence of breast cancer, 
colorectal cancer, non-Hodgkin lymphoma, and esopha-
geal cancers in females in Afghanistan (ASR, 119.9 per 
100,000) and the Maldives (ASR, 115.4 per 100,000). On 
the contrary, deaths were more evenly distributed across 
countries, with the most deaths being from lung cancer 
and digestive system cancer in males and breast cancer 
and lung cancer in females. See supplementary Fig. S4 for 
more details.

Lung, prostate, colorectal, and stomach cancers in 
males in Kazakhstan and Uzbekistan had a high inci-
dence among the Central Asian countries, while a small 
difference in the incidence and mortality of cancers was 
observed in females; cancers of the breast, cervix uteri, 
colorectum, corpus uteri, and stomach were the main 
ones (supplementary Fig. S5). Among the member states 
of the CIS countries, the highest cancer incidence among 
both sexes was observed in Belarus and Russia, with the 
top five most common cancers being those of the pros-
tate, breast, colorectum, lung, and corpus uteri. Similarly, 
the highest cancer mortality occurred in Armenia and 
the Republic of Moldova, primarily in association with 
cancers of the lung, breast, prostate, colorectum, and 
stomach (supplementary Fig. S6).

The incidence of cancer in the member states of Cen-
tral and Eastern Europe was the highest among all the 
member states of the “B&R”; the combined cancer inci-
dence was over ASR 200.0 per 100,000. The cancer mor-
tality rate was relatively low, with an ASR of 100.0 per 
100,000 on average. Hungary had the most serious cancer 
incidence and death rates, with a total incidence rate of 
ASR 321.1 per 100,000 and a total mortality rate of ASR 
125.2 per 100,000. Prostate and breast cancers were the 
two most commonly diagnosed cancer types, and lung, 
colorectum, breast, and prostate cancers were the leading 
causes of cancer death (supplementary Fig. S7).

Distribution of major cancers in the "B&R" member states
The main cancer burdens in the member states of the 
“B&R” were lung, breast, colorectal, stomach, liver, pros-
tate, and cervical cancer. In terms of the incidence and 
mortality of lung cancer, CEE member countries carried 

the heaviest one, and the burden of males was approxi-
mately four- to fivefold higher than that of females 
(Fig. 2A). The incidence of breast cancer showed a greatly 
difference, ranging from ASR 25.46 per 100,000 to ASR 
56.96 per 100,000. However, this was less marked in 
terms of mortality (Fig.  2B). The burden of colorectal 
cancer in males was twice that in females, and the burden 
of incidence was twice that of mortality. The heaviest bur-
den of incidence and mortality of colorectal cancer was 
observed in CEE member states, followed by the CIS and 
ASEAN countries (Fig.  2C). East Asian member states 
had the largest burden of incidence and mortality of 
stomach cancer, at two to four times and one to five times 
the rates of other member states, respectively (Fig. 2D). 
The same was true of liver cancer, which were three to 30 
times and six to 30 times the rates that of other member 
states, respectively (Fig.  2E). The incidence of prostate 
cancer was relatively high, while the opposite was true of 
the mortality rate; and the incidence and mortality bur-
den of prostate cancer in CEE member states was the 
heaviest, with ASR 53.81 per 100,000 and ASR 14.26 per 
100,000, respectively (Fig. 2F). The incidence and mortal-
ity of cervical cancer were evenly distributed in the mem-
ber states, with the exception of the lowest incidence in 
West Asia. The incidence and mortality in other member 
countries ranged from ASR 11.00 per 100,000 to ASR 
17.00 per 100,000 and ASR 5.00 per 100,000 to ASR 10.00 
per 100,000 (Fig. 2G).

Three main risk factors for cancers in the “B&R” member 
states
According to our statistics, tobacco products, infectious 
factors, and ultraviolet rays were the three main risk fac-
tors for cancers in the “B&R” member countries. Tobacco 
products were the biggest challenge facing all member 
states, causing the highest burden of cancer incidence 
and mortality in East Asia and CEE (Fig. 3A). The mean 
PAF scores of tobacco products were estimated at 30% 
and above in the following 10 member states: Serbia, 
Greece, Hungary, Bosnia and Herzegovina, Bulgaria, 
Croatia, Poland, Romania, Turkey, and China. PAF score 
above 20% was estimated in a further 27 members. Infec-
tious factors were the most predominant risk factors 
for cancers in ASEAN, CEE, and East Asia, with PAFs 
of 151.35%, 87.13%, and 37.00%, respectively (Fig.  3B). 
There were five member states with more than 30% of 
PAFs, Vietnam, Singapore, Romania, Mongolia, and 
Laos, and 11 member states with more than 20%. The 
cancer burden caused by ultraviolet rays was mainly con-
centrated in the member states of CEE, CIS, Central Asia, 
and West Asia (Fig.  3C). Similarly, more than 50% of 
PAFs, dominated by CEE, were estimated in 18 member 
states: Estonia, Georgia, Kazakhstan, Latvia, Hungary, 
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Israel, Belarus, Bulgaria, Croatia, Cyprus, Czech Repub-
lic, Lithuania, Poland, Romania, Russia, Serbia, Slove-
nia, Ukraine. There were eight other member states with 
PAFs above 30%.

Discussion
In the present study, we analyzed the incidence, mortal-
ity, and risk factors of cancer in the member states of the 
“B&R.” The results show that the main cancer burdens 
in the member states of the “B&R” were lung, breast, 
colorectal, stomach, liver, prostate, and cervical cancer. 
Different member states faced different types of cancer 
threats to varying degrees. Furthermore, tobacco prod-
ucts, infectious factors, and ultraviolet rays were found 
to be the three main risk factors of cancer in the “B&R” 
countries.

Cancer poses a growing global threat to human health 
[13]. In 134 out of 183 countries, cancer is the first or sec-
ond leading cause of premature death (i.e., 30–69 years 
of age), and in another 45 countries, cancer is ranked 
third or fourth [14]. Death rates from NCDs, particu-
larly cancer, are declining in most high-income countries, 
but not in low-income countries. By 2040, cancer inci-
dence is projected to increase by the largest percentage 
in countries with low and medium HDI. From 2018 to 
2040, the estimated increase is 100% in the low HDI tier 
and 75% in the middle HDI tier, looking at population 
changes alone [3]. Most of countries of the “B&R” are 
developing countries, other than Cyprus, Czech Repub-
lic, Greece, Hungary, Israel, and Singapore. Lung cancer, 
breast cancer, gastrointestinal cancer, prostate cancer, 
cervical cancer, thyroid cancer, and uterine cancer are 
common challenges that the "B&R" countries must face 

together. Countries with low to medium HDI levels are 
currently ill-equipped to cope with the coming increase 
in the cancer burden. Thus, the health "One Belt One 
Road" initiative offers new solutions to the challenge of 
the cancer burden in –low and medium HDI countries. 
Strengthening regional scientific and technological coop-
eration through targeted, resource-sharing, effective, and 
cost-effective means, such as establishing combined labo-
ratories or research centers and transferring international 
technology and knowledge, are necessary measures to 
reduce the burden of cancers [15, 16]. Furthermore, 
countries with high MIR often lack proper health policies 
or recommendations for cancer control. A multipronged 
approach is required to strengthen the health care infra-
structure in these countries, which includes collaboration 
between national governments, on-the-ground primary 
care providers, medical subspecialists, and the wider 
public health community.

Cancer is a complex disease, and the incidence and 
death of cancer vary widely among member states. In 
this study, the highest lung and digestive tract cancer 
incidence occurred in East Asia, whereas breast can-
cer and lung cancer showed predominance in ASEAN, 
West Asia, South Asia, and Central Asia. In South Asia, 
lip cancer and oral cavity cancer were the leading causes 
of cancer deaths. South and Central Asia accounted for 
more than a third of the global oral cancer burden. In 
2018, India had the highest burden of oral cancer, with 
approximately 120,000 new cases [3]. In member coun-
tries in CIS and CEE, colorectal cancer and lung cancer 
were the most diagnosed cancers with the highest mor-
tality, of which the CEE countries had a high incidence 
of predominantly male cancers, such as bladder and 

Fig 1  Comparison of estimated 2020 age-standardized rates (world) between Global and “One Belt &One Road” countries, all ages
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Fig 2  Bar chart of region-specific incidence and mortality ASR by sex for cancers in 2020
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prostate cancer. These variations might be related to dis-
parities in genetic vulnerability, lifestyle, and local envi-
ronmental exposures among the different locations. For 
example, the ASR of alcohol-induced cancer deaths and 
DALY varied greatly between countries and regions. The 
highest burden of alcohol-induced cancers was observed 
in Eastern Europe, and the lowest was observed in North 
Africa and the Middle East [17]. In countries with a high 
HDI, the risk of colorectal cancer tends to be relatively 
high, and incidence and mortality rates have stabilized 
or declined [18]. The increased incidence of obesity and 
the increased consumption of dairy products and cal-
cium have previously been associated with an increase 
in the risk of prostate cancer. In the black population 
globally, for instance, the incidence of prostate cancer 
is much higher [19]. Further, the inherent and growing 
disparities in medical practice and health infrastructure 
within and between countries also affect the patterns and 
trends in cancer mortality [20–23]. Two major factors in 
the decline in prostate cancer deaths are likely to be PSA 
testing (i.e., more cancers are found at an earlier stage) 
and better management of patients [24].

Lung cancer remains the most common type of cancer 
globally, with an estimated 2.1 million new cases and 1.8 
million deaths worldwide in 2018 [3]. Lung cancer is the 
leading cause of cancer incidence and mortality in males 
among the “B&R” countries as well. Smoking is the lead-
ing cause of lung cancer, accounting for 63% of all lung 
cancer deaths globally and more than 90% of deaths in 
countries where smoking is common in both sexes [25]. 
However, the burden of cancer deaths from tobacco 
products in the “B&R” member countries is heavy, and 
tobacco control policies have failed to be adequately 
implemented. In 2018, Turkey, the only member coun-
try, implemented five of the six MPOWER measures. 
Ten countries (Bulgaria, the Czech Republic, Egypt, 
Nepal, Russia, Saudi Arabia, Slovenia, Thailand, Greece, 
and Iran) implemented three of the six MPOWER meas-
ures, but seven countries have not implemented the 
MPOWER measures. Furthermore, emerging tobacco 
products have challenged regulatory approaches to con-
trol the public health burden of tobacco-related cancers. 
Further research should be conducted to determine the 
risks of emerging tobacco products to accelerate progress 
in tobacco control while limiting the hazards of existing 
traditional tobacco products.

The cancer burden among females in the “B&R” coun-
tries is considerably high. Breast cancer remains a seri-
ous cancer burden in women. According to the latest 
data in 2020, breast cancer surpassed lung cancer, and 
for the first time, became the most common cancer in the 
world (accounting for 11.7% of new cases), ranking the 
first among the types of cancer worldwide [26]. The rising 

incidence of breast cancer is associated with the trend 
of an earlier age at menarche, later age at birth, and par-
ity [27]. Therefore, the incidence of breast cancer can be 
reduced through regular physical examination screening, 
postponement or reduction of fertility, reasonable weight 
control, moderate increases in the amount of exercise, 
and other control measures. However, nine of the “B&R” 
countries (Afghanistan, Azerbaijan, Brunei, Cambodia, 
Nepal, Tajikistan, Uzbekistan, Yemen, and Pakistan) do 
not yet conduct breast cancer screening. The starting 
age of the target population for breast cancer screening 
is mainly between 30 and 50 years of age, and the age 
of screening in Malaysia, the Maldives, and Bhutan is 
below 20 years of age. Developing scientific and effective 
screening methods for breast cancer, improving breast 
cancer screening programs, and actively carrying out 
early diagnosis and treatment will remain the key points 
of breast cancer prevention and treatment in the future.

In addition, cervical cancer carries the highest burden 
in less developed countries and regions in the “B&R” 
countries [28], and nearly 100% of cervical cancers are 
caused by high-risk human papilloma virus (HPV) infec-
tion [29]. While cervical cancer is the only common can-
cer with a clear etiology and can be completely effectively 
prevented by tertiary prevention [30], and HPV vacci-
nation can protect at least 80% of the target population 
[31], only 18 of the member countries have HPV vaccina-
tion programs in place, of which, vaccination coverage of 
Bhutan, Brunei, Malaysia, and Turkey is more than 80%, 
while that in Armenia, the Philippines, Singapore, and 
Indonesia is less than 5%. Moreover, 12 member states 
(i.e., Afghan, Egypt, Oman, Saudi Arabia, Tajikistan, 
Uzbekistan, Yemen, Pakistan, Kyrgyzstan, Kuwait, Iraq, 
and Iraq) do not yet carry out cervical cancer screening. 
Therefore, the implementation of an HPV vaccination 
plan and the development of the corresponding screen-
ing strategy is the main task of cervical cancer prevention 
and control in the “B&R” member states.

Infectious agents are the key cause of cancer, particu-
larly in low- and middle-income countries. It was esti-
mated that in 2018, about one-eighth of the 18 million 
new cancer cases in the world were caused by infection 
[32]. Hepatitis B virus (HBV) infection, Hepatitis C virus 
(HCV) infection, liver fluke, and Clonorchis’s sinensis 
remain the leading infectious factors leading to cancer in 
low- and middle-income countries [33, 34]. Among other 
infectious factors, HTLV-1 and large parasites contribute 
little to the global burden of cancer but are a significant 
cause of cancer in endemic populations [35]. Moreover, 
Helicobacter pylori is responsible for a large number of 
gastrointestinal cancers and deaths [36]. Combination 
therapy with antibacterial drugs has potential preven-
tive effects. Since 1982, vaccines have been available to 
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Fig 3  Pie chart of Distribution of major cancer risk factors in the “Belt and Road” geographical location
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prevent HBV, and direct-acting antiviral drugs have the 
potential to cure more than 95% of people infected with 
HCV [3]. Adequate infection control strategies, includ-
ing cheap and reliable point-of-care diagnostic tests for 
specific infectious agents for screening, effective treat-
ments, and therapeutic and preventive vaccines, should 
all play a broader role in cancer control programs. How-
ever, to realize these aspirations, a large amount of inter-
national investment is required. Therefore, the "B&R" 
initiative provides a new platform for international health 
cooperation.

Ultraviolet radiation directly or indirectly induces 
DNA damage, leads to mutations, triggers inflamma-
tion and immunosuppression, and finally leads to tumor 
growth. Photocarcinogenesis is a complex, multi-step 
pathway, which is triggered by the formation of dipyrimi-
dine photoproducts and leads to the formation of muta-
tions (initial stage). Sunburn and inflammation caused 
by persistent DNA lesions (including dipyrimidine pho-
toproducts and oxidative DNA lesions) play a role in 
promoting the process of photocarcinogenesis [37]. The 
dipyrimidine photoproduct triggers ultraviolet-induced 
immunosuppression, leading to the failure of immune 
surveillance and the growth and development of cancer 
cells [38]. The incidence of both melanoma and non-
melanoma skin cancer is increasing worldwide, not only 
in Caucasians [39], but also in Asians, and UV mutations 
are significantly more common in sun-exposed skin areas 
than in non-sun-exposed skin areas [40]. The most effec-
tive way to reduce the incidence of skin cancer is to avoid 
unnecessary sun exposure and take personal precautions, 
such as wearing protective clothing and hats, applying 
sunscreen, and staying in a cool place, which can signifi-
cantly reduce the risk of sun damage.

In the wake of the COVID-19 pandemic, awareness of 
global public health has become clearer, and policy has 
played a crucial role in promoting global public health. 
By studying and comparing the incidence, mortality and 
risk factors of cancer in the “B&R” countries, this study 
identified different cancer challenges faced by differ-
ent countries, proposed cancer prevention and control 
measures applicable to each country, and provided sug-
gestions for health cooperation programs in “B&R” coun-
tries. However, the data sources involved in this study are 
extensive, and the data quality will be uneven. Readers 
are suggested to quote and extrapolate after reading the 
analysis methods and data sources of this study in detail.

Conclusion
In summary, the challenges posed by cancer are con-
sistent in the “B&R” member countries. Lung cancer, 
breast cancer, gastrointestinal cancer, prostate cancer, 
cervical cancer, thyroid cancer, and uterine cancer were 

found to be the biggest cancer burdens in the “B&R” 
countries, and tobacco products, infectious factors, and 
ultraviolet rays were the main risk factors. Moreover, 
the corresponding cancer prevention and control poli-
cies need to be improved. Therefore, in the context of 
the health "One Belt One Road" initiative, the collabo-
ration between multiple stakeholders and the sharing of 
resources will play a positive role in jointly coping with 
the risks and challenges brought by cancer and promot-
ing the positive development of the health and medical 
undertaking of all member states and the world at large.
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