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Abstract – Objective: Stomach cancer is one of the most common cancers in the worldwide 
and the second most common cause of cancer-induced deaths after lung cancer. The aim of this 
study was to investigate epidemiology of stomach cancer incidence and mortality in 185 countries 
and its relationship with HDI index in 2018.

Materials and Methods: This study is a descriptive-analytic study that is based on extraction 
of cancer incidence and mortality data from World Bank Cancer in 2018. The incidence and mortal-
ity rates and stomach cancer distribution maps were drawn for world countries. To analyze data, 
correlation test and regression tests were used to evaluate the correlation between incidence and 
mortality with HDI. The statistical analysis was carried out by Stata-14 and the significance level was 
estimated at the level of 0.05.

Results: Stomach cancer, with 1033701 cases (5.7% of all cancers), was the fifth most common 
cancer in 2018, with the highest incidence and mortality related to the Asia continent and Eastern 
Asia region. There was a positive and significant correlation between incidence of stomach cancer 
and HDI index (R=0.218, p<0.05). While the correlation between stomach cancer mortality index 
and HDI (R=0.008, p>0.05) was not statistically significant. Also, there was a positive and signifi-
cant correlation between the incidence of stomach cancer with MYS (r=0.19, p<0.05), LEB (r=0.22, 
p<0.05) and EYS (r=0.25, p<0.05) and there was a negative and significant correlation with GNI 
(r=-0.19, p<0.05). 

Conclusions: Considering that stomach cancer is the second leading cause of death worldwide, 
it is important to investigate the risk factors of this disease in the countries of the world. According 
to the results of this study, paying attention to the development index can be effective in reducing 
the mortality rate of stomach cancer.
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approach is not only to evaluate, compile, and use 
the data from the Agency’s collaborators in these 
estimates, but also to work alongside national staff 
to improve local data quality, registry coverage, and 
analytical capacity. The clear need for investment 
in population-based cancer registration in low- 
and middle-income countries led to the launch of 
the Global Initiative for Cancer Registry Develop-
ment (GICR), coordinated by IARC. The goal of the 
GICR is to inform cancer control through defined 
improvements in the coverage, quality, and use of 
population-based cancer registration data world-
wide. A summary of the steps used to generate the 
current set of cancer incidence, mortality, and prev-
alence estimates is provided below. The methods of 
estimation are country-specific, and the quality of 
the national estimates depends on the coverage, ac-
curacy, and timeliness of the recorded incidence and 
mortality data in a given country.

INCIDENCE

The methods used to estimate the sex- and age-spe-
cific incidence rates of cancer in a specific country 
fall into the following broad categories, in order of 
priority: 1. Observed national incidence rates were 
projected to 2018 (45 countries); 2. The most recent-
ly observed incidence rates (national or regional) 
were applied to the 2018 population (50 countries); 
3. Rates were estimated from national mortality 
data by modeling, using mortality-to-incidence ra-
tios derived from cancer registries in that country 
(14 countries); 4. Rates were estimated from nation-
al mortality estimates by modeling, using mortali-
ty-to-incidence ratios derived from cancer registries 
in neighboring countries (37 countries); 5. Age- and 
sex-specific national incidence rates for all cancers 
combined were obtained by averaging overall rates 
from neighboring countries. These rates were then 
partitioned to obtain the national incidence for spe-
cific sites using the available cancer-specific relative 
frequency data (7 countries); 6. Rates were estimat-
ed as an average of those from selected neighboring 
countries (32 countries).

MORTALITY

The methods used to estimate the sex- and age-spe-
cific mortality rates of cancer in a specific country 
fall into the following broad categories, in order of 
priority: 1. Observed national mortality rates were 
projected to 2018 (81 countries); 2. The most recent-
ly observed national mortality rates were applied to 
the 2018 population (20 countries); 3. Rates were es-
timated from the corresponding national incidence 

INTRODUCTION

Cancer is one of the most common causes of death 
and its incidence is increasing worldwide1. More 
than a half of cancers and 60% of deaths occur in 
less developed countries; however, with lifestyle 
changes similar to the Western ones, cancer rates 
in developing countries are increasing2. Stomach 
cancer is recognized as the fourth most common 
cancer in the world, and is the second leading cause 
of cancer death. The prevalence of this cancer is due 
to the process of creating a cancerous tissue in multi 
stage in the stomach and is classified as multi-agent 
disease; its formation is due to presence of infec-
tious, environmental and genetic agents in people3, 

4.The incidence of stomach cancer varies from one 
population to another. Genetic differences and dif-
ferences in lifestyle, especially in dietary habits, 
such as salt intake and in detection time, have con-
tributed to the difference in the incidence of cancer 
in different parts of the world; furthermore, these 
differences are also due to environmental and racial 
differences5. Stomach cancer is common in coun-
tries like China, Chile, Ireland, Costa Rica, North-
ern and Southern Korea, Finland and Iceland6. In 
2008, about three quarters of deaths and cases of 
stomach cancer in low and middle income countries 
(LMICs) occurred7. The mortality rate of stomach 
cancer in Japan, in parts of South America and East-
ern Europe is very high. It varies from one region 
to another, reflecting the impact of lifestyle, such as 
smoking, drinking alcohol, occupational factors and 
environmental impacts8. One of the important fac-
tors associated with the incidence of cancer is the 
Human Development Index (HDI), which indicates 
the social and economic status of people in differ-
ent countries9,10. This index is a function of health, 
quality of life, health facilities, lack of anxiety, re-
laxation, and having economic and social security. 
HDI is a useful classification for comparing cancer 
globally. Lifestyle in low-income and middle-in-
come countries, as well as high-income countries, 
will have a major impact on the incidence and mor-
tality of all cancers over the coming decades11. Con-
sidering the importance of the impact of the HDI on 
the epidemiology of cancers, the aim of this study 
was to investigate the epidemiology of stomach can-
cer incidence and mortality in 185 countries and its 
relationship with HDI index in 2018.

MATERIALS AND METHODS

Caution must be exercised when interpreting these 
estimates, given the limited quality and coverage 
of cancer data worldwide at present, particularly in 
low-income and middle-income countries. IARC’s 
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cases (32.3%) were related to the Oceania continent. 
The number of total deaths due to the cancer in 2018 
was 9555027 cases, among which stomach cancer, 
with 78,285 deaths after lung cancer, was the second 
leading cause of death due to cancer. The highest 
mortality rate was observed in the Asia continent 
with 584375 cases (74.7%) and the lowest mortality 
rate was in the Oceania continent with 2119 cases 
(0.27%) (Figure 1).

The reported cancer incidence in 2018 showed 
that the highest incidence of stomach cancer was 
based on regional segregation in both sexes (619226 
cases) in men (428298 cases) and in women (190928 
cases) was related to Eastern Asia. And the high-
est rate of stomach cancer motility in both genders 
(479659 cases) in men (325453 cases) and in women 
(154206 cases) was related to high human develop-
ment (Table 1). 

Recorded cancer cases showed the highest inci-
dence of stomach cancer were in the countries of 
Korea (39.6 per 100,000), Republic of Mongolia 
(33.1 per 100,000), and Japan (27.5 per 100,000) and 
the highest mortality rates were in Mongolia (25 per 
100,000), Bhutan (19.4 per 100,000), and China (17.5 
per 100,000), respectively. The lowest incidence 
(zero occurrence) and mortality (0.2 per 100,000) 
was related to the Maldives country (Figure 2).

Based on the results of cancer registries in 2018, 
the highest incidence of stomach cancer (296.2 out 
of 100,000) is related to very high HDI and the high-
est mortality rate (13.7 out of 100,000) is related to 
high HDI areas (Figure 3). 

estimates by modeling, using incidence-to-mortali-
ty ratios derived from cancer registries in neighbor-
ing countries (81 countries); 4. The mentioned rates 
were estimated as an average of those from selected 
neighboring countries (3 countries)12,13.

HDI

HDI is a compound index of indices in three dimen-
sions: life expectancy, degree of studies, and domi-
nance over required sources for a proper sensible life. 
All the groups and regions, which have had a remark-
able progress in all HDI components, have developed 
more rapidly in comparison with low or moderate 
HDI countries. As this index shows, the world is 
unequal because national average hides most of the 
different experiences in human’s life. There exit a lot 
of inequalities in Northern and Southern countries. 
Income inequality has risen inside every country and 
also between many countries14-16.

FINDINGS

Based on the results of cancer recordings in 2018, 
18078957 cases of cancer have been recorded in 
both genders; stomach cancer was identified as the 
fifth most common cancer in 2018 with 1033701 
cases (5.7% of all cancers). The highest incidence 
of stomach cancer 769728 cases (74.5%) was related 
to the Asia continent and the lowest incidence 3359 

Fig. 1. Pie charts present the distribution of cases and deaths of stomach cancer by continent in 2018 for both sexes, all age. 
[Source: GLOBOCAN 2018].
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The results showed that there was a positive and 
significant correlation between incidence rate with 
MYS (r=0.19, p<0.05), LEB (r=0.22, p<0.05) and EYS 
(r=0.25, p<0.05). While in the study of the relationship 
between mortality rates with HDI component there 
was a negative and significant correlation between 
GNI (r=-0.19, p<0.05) and mortality rate (Table 3).

DISCUSSION

The prevention and treatment of stomach cancer is 
pivotal, since it is currently one of the most com-
mon malignancies around the world17. On average, 
the rate of stomach cancer among men is nearly two 

The results of analysis of variance showed that 
the highest average rate of stomach cancer (8.9 
per 100,000) was related to Medium human devel-
opment and the lowest mean of incidence (4.8 per 
100,000) was related to Low human development, 
and this difference was statistically significant (P 
<0.001) (Table 2).

The results showed that there is a positive cor-
relation between stomach cancer incidence and 
mortality and HDI index. This correlation was sig-
nificant between the incidence of stomach cancer 
and HDI index (R=0.218, p<0.05). While the cor-
relation between stomach cancer mortality and HDI 
index (R=0.008, p>0.05) was not statistically signif-
icant (Figure 4). 

Fig. 2. Global map presenting (A) incidence and (B) mortality rates by world countries for stomach cancer in both sexes, in 
2018 [Source: GLOBOCAN 2018].

A

B
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years, there has been observed a decline in stomach 
cancer in different countries of Asia (Japan, China, 
Korea), Latin America (Colombia and Ecuador), and 
Europe (Ukraine)20. Sharp decline of stomach can-
cer and mortality rates have been observed in most 
developed countries in North America and Europe 
since the mid-twentieth century21, 22. The increase 
in the consumption of fresh fruits and vegetables, 
the decrease in the dependence on salt-based foods, 
the reduction of chronic helicobacter pylori infec-
tion and improve the health status can be attributed 
to this. Therefore, the primary prevention strategy 
for stomach cancer is to increase the consumption 
of fresh fruits and vegetables, stop smoking ciga-
rettes and reduce the prevalence of H. pylori infec-
tion by improving the social and economic status. 
Researchers23-25 have shown that prevalence rates 
in most industrialized countries have declined over 
the past three decades and patterns emerging in 

times more than women and varies from country to 
country18. Our study results showed that the highest 
incidence of stomach cancer was related to Korea 
(39.6 per 100,000), Republic of Mongolia (33.1 per 
100,000), and Japan (27.5 per 100,000) respectively. 
In general, the highest incidence is in Eastern Asia 
(especially in Korea, Mongolia, Japan and China), 
Central and Eastern Europe, and South Africa, and 
the lowest incidence is in North America. Regional 
variations in the incidence of this cancer indicate 
differences in food patterns, food consumed and 
availability of fresh food, and the prevalence of He-
licobacter pylori (H. pylori) infection. Repeated in-
fections with H. pylori are one of the most important 
risk factors for detecting stomach cancer and 90% 
of new cases of stomach cancer around the world 
are related to this bacterium. The prevalence of H. 
pylori infection is higher in a common environment 
and in lower socioeconomic classes19. In recent 

Fig. 3. Distribution of incidence and mortality rates for stomach cancer (based on HDI).

TABLE 2. Stomach Cancer Incidence and Mortality in Different HDI Regions in 2018.

HDI Incidence Rate Mortality Rate

 CR ASR CR ASR 
 
Very high human development 16.8 8 10.9 4.9
High human development 11.5 8.9 9.5 7.3
Medium human development 6 7.5 5.3 6.8
Low human development 2.5 4.8 2.4 4.7
P-value(F-test) p<0.001 p<0.001 p<0.001 p<0.001

Abbreviations: CR: Crude Rate; ASR, Age-Standardized Rates per 100,000.
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er cancers are not significantly related with the level 
of income. The results of our study showed that the 
highest incidence of stomach cancer was reported in 
areas with HDI, which was in consistence with the 
results of Youlden et al28 and Khazaei et al8. Our re-
sults also showed that there is a positive correlation 
between HDI and incidence SC (r=0.218) and also 
mortality SC (r=0.008) worldwide in 2018. These re-
sults were also in consistent with the results of other 
studies8,14,29. Proximal tumors are more common in 
developed countries and higher social classes, so 
the incidence is higher30. One of the reasons for a 
higher cancer incidence in higher HDI countries 
may be the difference in diagnostic programs in 
high HDI countries compared to low HDI countries. 
High mortality in developing countries may be due 
to a higher life expectancy in these countries and 
an increase in the elderly population of these areas, 
which could justify a higher mortality rate in these 
countries. To prevent stomach cancer, IARC has 
suggested the fruits and vegetables consumption as 
potential protective agents in stomach cancer. The 
Global Cancer Research Foundation recommends 

immigrant groups move toward patterns in origin 
countries. These changes indicate that a close rela-
tionship stomach cancer with factors can be altered. 
Economic growth and life style changes are follow-
ing by unhealthy nutritious diets, lack of physical 
activity, overweighting and obesity which are all 
the cancer risk factors and the reasons of increas-
ing general health concern26. On the other hand, 
the treatment and recovery methods including in-
creasing of physical activity, healthy food consump-
tion, and the proper screening can affect reducing 
CRC-related deaths. The rate of infection-inducing 
cancer prevalence and deaths would contribute to 
high costs among the majority of the countries. In-
fection-related cancers contain more than 26% of 
all cancers among low-income and middle-income 
countries while the rate of non-infectious cancers 
are increasing in all countries except for level of 
income. This desired increase is an indicative of 
higher prevalence of known risk factors such as 
obesity, lack of physical activity and smoking as 
well as higher usage of screening methods. Tanaka 
et al27 showed that stomach, colorectal, lung and liv-

Fig. 4. Correlation between the HDI, incidence and mortality rates of cancer stomach in the world in 2018.

TABLE 3. Pearson correlation between HDI component and dependent variable.

ASMR* ASIR* Variable

 r p-value r p-value 
 
Gross national income per 1000 capita -0.007 p>0.05 -0.19 p>0.05
Mean years of schooling 0.19 p<0.05 -0.004 p>0.05
Life expectancy at birth 0.22 p<0.05 0.07 p>0.05
Expected years of schooling 0.25 p<0.05 0.04 p>0.05

*Dependent variables: ASIR and ASMR.
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 12. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, 
Jemal A. Global cancer statistics 2018: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA Cancer J Clin 2018; 68: 
394-424

 13. http://gco.iarc.fr/today/data-sources-methods. GLOBO-
CAN 2018.

 14. Bray F, Jemal A, Grey N, Ferlay J, Forman D. Global can-
cer transitions according to the Human Development 
Index (2008–2030): a population-based study. Lancet 
Oncol 2012; 13: 790-801.

 15. Khazaei S, Rezaeian S, Khazaei Z, Molaeipoor L, Nem-
atollahi S, Lak P, Khazaei S. National breast cancer 
mortality and incidence rates according to the human 
development index: an ecological study. Breast Cancer 
Res Treat 2016; 5: e30.

 16. Programme UND. Human Development Report 2016. 
http://hdr.undp.org/en [accessed January 2018].

 17. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin 
DM. Estimates of worldwide burden of cancer in 2008: 
GLOBOCAN 2008. Int J Cancer 2010; 127: 2893-2917.

 18. Ang TL, Fock KM. Clinical epidemiology of gastric 
cancer. Singapore Med J 2014; 55: e621.

 19. Minami Y, Kawai M, Fujiya T, Suzuki M, Noguchi T, 
Yamanami H, Kakugawa Y, Nishino Y. Family history, 
body mass index and survival in Japanese patients with 
stomach cancer: a prospective study. Int J Cancer 2015; 
136: 411-424.

 20. Bertuccio P, Chatenoud L, Levi F, Praud D, Ferlay J, 
Negri E, Malvezzi M, La Vecchia C. Recent patterns in 
gastric cancer: a global overview. Int J Cancer 2009; 
125: 666-673.

 21. Howson CP, Hiyama T, Wynder EL. The decline in gas-
tric cancer: epidemiology of an unplanned triumph. 
Epidemiol Rev 1986; 8: 1-27.

 22. Malvezzi M, Bonifazi M, Bertuccio P, Levi F, La Vecchia 
C, Decarli A, Negri E. An age-period-cohort analysis of 
gastric cancer mortality from 1950 to 2007 in Europe.  
Ann Epidemiol 2010; 20: 898-905.

 23. Guggenheim DE, Shah MA. Gastric cancer epidemiol-
ogy and risk factors. World J Surg Oncol 2013; 107: 
230-236.

that daily intake of vegetables/fruits over 400 g has 
a protective effect on stomach cancer31. Some foods 
also have a concentration of natural nitrates (cab-
bage, cauliflower, carrots, celery, radishes, beets and 
spinach) nitrate content in fertilizers, water and soil 
also increases nitrate in the diet that can be effective 
in stomach cancer32. Therefore, lifestyle modifica-
tion is a practical strategy for preventing stomach 
cancer, especially among the elderly32, 33. On the oth-
er hand, H. pylori infection in lower socio-economic 
classes is likely to be due to inappropriate education 
and hygiene and adverse health conditions in these 
areas31. Other factors associated with the incidence 
of stomach cancer are genetic and biological fea-
tures; for example, the incidence of cancer in Africa 
is the lowest among developing and advanced coun-
tries, ranging from 2 to 5.6/100,00034. Therefore, the 
multi-factorial etiology of stomach cancer is a chal-
lenge in understanding and developing prevention 
and surveillance programs that emphasize the need 
for further studies.

CONCLUSIONS

Considering stomach cancer is the second leading 
cause of death in the worldwide due to cancer, it is 
necessary to identify the causes of the risk factors 
associated with this disease. According to our find-
ings, one of the factors affecting stomach cancer 
mortality is the HDI of countries; therefore, atten-
tion to the HDI can be effective in reducing the mor-
tality rate of stomach cancer.
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