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Abstract

Background: The aim of this study was to evaluate the incidence and mortality of stomach cancer, and its
relationship with the Human Development Index (HDI) and its components in Asia in 2012. Materials and
Methods: This ecological study wa conducted based on GLOBOCAN project of WHO for Asian countries. We
assessed the correlations between standardized incidence rates (SIR) and standardized mortality rates (SMR) of
stomach Cancer with HDI and its components using SPSS18. Results: A total of 696,231 cases (68.7% in males
and 31.3% in females, ratio of 2.19:1) and 524,465 deaths (67.1% in men and 33.0% in women, ratio 2.03:1)
were included in 2012. Five countries with the highest SIR of stomach cancer were Republic Korea, Mongolia,
Japan, China and Tajikistan. Five countries with the highest SMR of stomach cancer were Mongolia, Tajikistan,
Kyrgyzstan, Kazakhstan and China. Correlation between HDI and SIR was 0.241 (p = 0.106), in men 0.236
(p = 0.114) and in women -0.250 (p = 0.094). Also between HDI and SMR -0.250 (p = 0.871) in men -0.018 (p =
0.903) and in women -0.014 (p = 0.927). Conclusions: No significant correlation was observed between the SIR
of stomach cancer, and the HDI and its dimensions, such as life expectancy at birth, mean years of schooling,
and income level of the population.
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Introduction

Cancer is the main cause of deaths in developed
countries and the second leading cause of death in
developing countries. The burden of cancer is increasing
in developing countries because of aging and population
growth, as well as cancer-related lifestyle choices, such
as smoking, physical inactivity, and Western food regimes
(Jemal et al.,2011). It is predicted that by 2030, the number
of new cancer cases will be more than 20 million and 13.2
million people will die from cancer (Bray et al., 2012).
Stomach cancer is the fifth most common malignancy
and the third leading cause of cancer death in both sexes
in the world. It was estimated about one million new
cases of stomach cancer in 2012, and 50% of those in
Asia (mostly in China) have been detected (Thaler and
Cummings, 2009).

Even though the incidence and mortality of stomach
cancer have substantially declined during the past few
decades, the cancer burden has remained very high in
several countries of Asia, Latin America, and Central and
East Europe (Ferro et al.,2014). Asia is the most populous

continent in the world. Asian population compared with
Europe and America is more quickly growing, and makes
about 4 billion people (60% of the current population)
in the world (Pourhoseingholi et al., 2015). The highest
mortality rate from stomach cancer in both sexes was
seen in some Asian countries, including china, Republic
Korea, Japan, and Mongolia, where the rate was 7 times
more than the United States (McDonald et al., 2008).
Although the total incidence rate of cancer is almost
twice in economically developed countries compared
with developing countries in both sexes, the total cancer
mortality rate in developed countries is nearly 21% in
men and 2% in women higher. However, causes of these
inequalities are not well known (Jemal et al., 2011).

To identify and reduce health inequalities, there are
broad political interest and research on the socioeconomic
level, race and ethnicity, gender, and geographic location
(Oakes and Kaufman, 2006). Causes of health inequality
in developed countries may be different in developing
countries. In developed countries, access to health care for
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all people is possible but, health inequalities are related to
income and other socio-economic factors (Orach, 2009).
The risk of stomach cancer is related to socio-economic
status, which is determined by the level of education,
occupation, and income (Nagel et al., 2007). According to
the American Cancer Society, the death rate from cancer
increases with decreasing socioeconomic status, so that
people with lower educational and economical levels had
a higher death rate (Kim et al., 2012). Socioeconomic
inequality reflects regional imbalance in the Human
development index (HDI). HDI is estimated based on
the parameters of a long and healthy life, access to
knowledge, and a decent standard of living. As well as
an indicator of socioeconomic health, it may be used as
the gold standard for international comparisons in the
field of development (Klugman, 2011; Hou et al., 2014).
In a study it was found that 35% of cancer deaths are
related to 9 modifiable risk factors, which are widely
different among populations in various regions with
different levels of development (Danaei et al., 2005).
Other results showed that the mortality to incidence ratio
(MIR) for cancer of the gastrointestinal tract is different
in countries with different levels of development which
measured by the national HDI. In other words, there is an
inverse relationship between the national HDI and MIRs
of gastrointestinal tract cancer (Hu et al., 2013) and other
cancers(Ghoncheh et al., 2015a; Ghoncheh et al., 2015b;
Pakzad et al., 2015). The findings confirm the impact of
HDI and socio-economic factors on the incidence and
mortality of stomach cancer. However, there is a little
knowledge about the inequalities in patients with stomach
cancer. This study aimed to investigate Incidence and
Mortality of Stomach Cancer and Their Relationship with
HDI in Asian Countries in 2012.

Materials and Methods

This study was an ecologic study in Asia for
assessment the correlation between age-specific incidence
and mortality rate (ASR) of Stomach Cancer with Human
Development Index (HDI) and its details that include:
Life expectancy at birth, Mean years of schooling and
Gross national income (GNI) per capita. Data about
the age-specific incidence and mortality rate (ASR) for
every Asian counter for year 2012 get from global cancer
project that available in (http://globocan.iarc.fr/Default.
aspx) and Human Development Index (HDI) from Human
Development Report 2013 (Malik, 2013). That include
information about HDI and its details for every country
in the word for year 2012. Method of estimate the age-
specific Incidence and mortality rates in global cancer
project by international agency for research on cancer.

Age-specific incidence rate estimate

The methods of estimation are country specific and
the quality of the estimation depends upon the quality
and on the amount of the information available for each
country. In theory, there are as many methods as countries,
and because of the variety and the complexity of these
methods, an overall quality score for the incidence and
mortality estimates combined is almost impossible to
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establish. However, an alphanumeric scoring system,
which independently describes the availability of
incidence and mortality data, has been established at
the country level. The combined score is presented
together with the estimates for each country with an aim
of providing a broad indication of the robustness of the
estimation.

The methods to estimate the sex- and age-specific
incidence rates of cancer for a specific country fall into
one of the following broad categories, in priority order:

1-Rates projected to 2012 (38 countries)-2- Most
recent rates applied to 2012 population (20 countries)-
3-Estimated from national mortality by modeling, using
incidence mortality ratios derived from recorded data
in country-specific cancer registries (13 countries)-4-
Estimated from national mortality estimates by modeling,
using incidence mortality ratios derived from recorded
data in local cancer registries in neighboring countries (9
European countries)-5-Estimated from national mortality
estimates using modeled survival (32 countries)-6-
Estimated as the weighted average of the local rates
(16 countries)-7- One cancer registry covering part of a
country is used as representative of the country profile (11
countries)-8-Age/sex specific rates for “all cancers” were
partitioned using data on relative frequency of different
cancers (by age and sex) (12 countries)-9- The rates are
those of neighboring countries or registries in the same
area (33 countries) (Thaler and Cummings, 2009; Smith
et al., 2013; Ferlay et al., 2015).

Age-specific mortality rate estimate

Depending of the degree of detail and accuracy of the
national mortality data, six methods have been utilized in
the following order of priority:

i). Rates projected to 2012 (69 countries) ii). Most
recent rates applied to 2012 population (26 countries) iii).
Estimated as the weighted average of regional rates (1
country) iv). Estimated from national incidence estimates
by modeling, using country-specific survival (2 countries)
v). Estimated from national incidence estimates using
modeled survival (83 countries) vi). The rates are those
of neighboring countries or registries in the same area
(3 countries) (Thaler and Cummings, 2009; Smith et al.,
2013; Ferlay et al., 2015).

Human Development Index (HDI)

Human Development Index (HDI), a composite
measure of indicators along three dimensions: life
expectancy, educational attainment and command over
the resources needed for a decent living. All groups
and regions have seen notable improvement in all HDI
components, with faster progress in low and medium
HDI countries. On this basis, the world is becoming
less unequal. Nevertheless, national averages hide large
variations in human experience. Wide disparities remain
within countries of both the North and the South, and
income inequality within and between many countries
has been rising (Malik, 2013).

Statistical analysis: In this study, we use of correlation
bivariate method for assessment the correlation between
age-specific incidence and mortality rate (ASR) with
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Human Development Index (HDI) and its details that
include: Life expectancy at birth, Mean years of schooling
and Gross national income (GNI) per capita. Statistical
significance was assumed if P<0.05. All reported P-values
are two-sided. Statistical analyses were performed using
SPSS (Version 15.0, SPSS Inc).

Results

In 2012, 696,231 stomach cancer cases occurred in
the world. Overall, 478,069 cases (68.66%) were males
and 218,162 cases (31.34%) females. Sex ratio in Asia
was 2.19. The highest number of cancer cases was seen
in countries such as China with 404,996 cases, Japan
with 107,898 cases, India with 63,097 cases, Republic

Korea with 31,269 cases, and Vietnam with 14,203 cases,
respectively. The above countries included 621,463 new
cases (89.26%) of all cases in Asia.

Among Asian countries, five countries with the
highest standardized incidence rates of the cancer were
Republic Korea with 41.8 per 100,000, Mongolia with
32.5 per 100,000, Japan with 29.9 per 100,000, China with
21.7 per 100,000, and Tajikistan with 21.7 per 100,000,
respectively. Five countries with the lowest standardized
incidence rates of the cancer were Timor-Leste with 2.3
per 100,000, Kuwait with 2.6 per 100,000, Indonesia
with 2.8 per 100,000, Pakistan with 3 per 100,000, and
Thailand with 3.1 per 100,000, respectively. The number,
crude, and standardized incidence rates of the cancer in
Asian countries based on sex are presented in Table 1.

Table 1. Number, Crude, and Standardized Incidence Rates of Stomach Cancer in Asian Countries in 2012
(Sorted by Age Standardized Rates from Highest to Lowest)

Stomach - Estimated incidence, all ages: both sexes

Stomach - Estimated incidence, all ages: male

Stomach - Estimated incidence, all ages: female

5 g - 5 g - 8 s -
> i 2 = g 3 &  E g i 2 =
= s 2 g S E £ 5 5 E 2 5
& z. 5 < & z. 5 < 5 z 3 <
& & -9
Korea, Republic of 31269 644 41.8 Korea, Republic of 21338  88.1 62.3 Korea, Republic of 9931  40.7 247
Mongolia 646 227 32.5 Mongolia 431 30.7 474 Mongolia 215 149 202
Japan 107898 853 29.9 Japan 73970 1202 45.7 Japan 33928 523 165
China 404996 29.7 22.7 Kyrgyzstan 616 229 357 Tajikistan 340 94 15
Tajikistan 871 12.3 21.7 Kazakhstan 2310 294 352 Turkmenistan 293 112 136
Kazakhstan 3650 223 21.6 China 283487 40.1 328 China 121509 18.6 13.1
Kyrgyzstan 847 155 214 Tajikistan 531 153 30.1 Kazakhstan 1340 157 128
Turkmenistan 701 13.6 18.2 Turkmenistan 408 16 239 Turkey 4182 112 109
Bhutan 92 123 172 Armenia 429 29.6 2377 Bhutan 28 79 108
Viet Nam 14203 158 16.3 Viet Nam 9406 212 237 Kyrgyzstan 231 84 103
Iran, Islamic Republic of 9660 12.8 152 Bhutan 64 16.1 23 Viet Nam 4797 106 102
Armenia 691 222 15.1 Korea, Democratic Republic of 2809 233 22.1 Iran, Islamic Republic 3020 8.1 97
of
Korea, Democratic Republic of 4403  17.9 14.3 Iran, Islamic Republic of 6640 173  20.6 Armenia 262 158 9.1
Turkey 10120 13.6 142 Azerbaijan 774 166 182 Azerbaijan 476 10 88
Azerbaijan 1250 133 13  Turkey 5938 16 17.9 Uzbekistan 1000 7.1 88
Afghanistan 1781 53 12.7 Afghanistan 1169 6.8 16.9 Korea, Democratic 1594 128 88
Republic of
Uzbekistan 2561 9.1 125 Uzbekistan 1561 112 168 Afghanistan 612 38 86
Myanmar 4913 10.1 112 Myanmar 3109 13 153 Myanmar 1804 73 7.7
Georgia 711 165 9.6 Georgia 406 20 132 Georgia 305 134 7
Singapore 647 123 82 Singapore 402 152 109 Singapore 245 94 58
Malaysia 1900 6.5 7.8 Brunei 14 6.7 9.9 Malaysia 723 5 5.7
Brunei 23 56 74 Malaysia 1177 79 9.8  Qatar 9 19 56
Israel 777 10.1 7.1  Israel 480 126~ 9.7 Brunei 9 44 55
India 63097 5 6.1 India 43386 6.7 8.6 Jordan 106 34 53
Jordan 237 37 59 Cambodia 310 44 7.6  Sri Lanka 705 66 52

Qatar 39 2 5.8 Bangladesh

Sri Lanka 1470 69 5.8 Nepal
Bangladesh 6583 43 57 Iraq

Syrian Arab Republic 818 39 5.6 Maldives

State of Palestine 119 28 5.5 Syrian Arab Republic
Lebanon 257 6 5.5 Sri Lanka

Nepal 1126 36 53 Lebanon

Iraq 936 2.8 53 Jordan

Oman 79 27 53 Oman

Cambodia 507 35 5  Qatar

United Arab Emirates 103 1.3 48 State of Palestine
Yemen 422 1.7 4 Yemen

Bahrain 29 2.1 39 United Arab Emirates
Philippines 2415 2.5 3.8 Philippines
Maldives 9 2.8 3.7 Bahrain

Saudi Arabia 531 1.8 3.1 Indonesia
Thailand 2841 4.1 3.1 SaudiArabia
Pakistan 3840 2.1 3 Pakistan
Indonesia 6011 2.5 28 Thailand

Kuwait 40 14 2.6 LaoPDR

Lao PDR 99 1.6 23 Kuwait
Timor-Leste 13 1.1 2.3 Timor-Leste

4055 53 75
675 44 7.1
492 29 6.6

State of Palestine 51 24 52
297 76 49
366 35 48

Israel
Syrian Arab Republic

8 49 6.6 Lebanon 120 55 47
452 4.2 6.5 Iraq 444 26 44
765 73 6.5 Bangladesh 2528 34 41

137 6.5 6.5 Oman 24 2 39

131 39 6.5 Nepal 451 29 38
55 32 6.4 India 19711 32 37
30 2 6 United Arab Emirates 30 12 34
68 3.1 5.8 Cambodia 197 27 33
279 22 5.8 Bahrain 10 2 3.1
73 1.3 5.5  Philippines 1007 21 29
1408 29 4.8 Yemen 143 1.1 25
19 22 4.5  Thailand 1231 35 25
3811 3.1 39 Saudi Arabia 195 1.5 24
336 2.1 3.8 Pakistan 1432 16 22
2408 2.6 3.8 Kuwait 12 1 2.1
1610 47 3.8 Indonesia 2200 18 19
57 1.8 3 Timor-Leste 6 1 19
28 1.6 2.8 LaoPDR 42 13 1.7
7 1.2 2.7 Maldives 1 0.6 0.7
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Table 2. Number, Crude, and Standardized Mortality Rates of Stomach Cancer in Asian Countries in 2012
(Sorted by Age Standardized Rates from Highest to Lowest)

Stomach - Estimated mortality, all ages: both sexes

Stomach - Estimated mortality, all ages: female

Stomach - Estimated mortality, all ages: male

E » it ~ 5 « 8 ~ E » 8 ~
> 32 £ = = 2 2 £ g 2 & z
= E % 5 = E 2 5 5 E 2 5
& Z. G < & Z. 5 < & Z. 5 <
|- & &
Mongolia 486 17.1 253 Mongolia 325 232 37.1 Mongolia 161 112 155
Tajikistan 790 112 19.8 Kyrgyzstan 551 205 329 Tajikistan 307 85 135
Kyrgyzstan 765 14 19.6 Kazakhstan 1923 244 30.3 Turkmenistan 255 97 12
Kazakhstan 3046 18.6 18 Tajikistan 483 13.9 27.7 China 103688 15.8 10.7
China 325166 239 179 China 221478 31.3 25.5 Kazakhstan 1123 132 105
Bhutan 89 119 165 Bhutan 62 15.6 22.2 Bhutan 27 77 103
Turkmenistan 608 11.8 163 Viet Nam 8591 194 219 Kyrgyzstan 214 78 95
Viet Nam 12931 144 149 Turkmenistan 353 139 21.6 Turkey 3577 96 93
Korea, Republic of 10746 22.1 13  Korea, Republic of 6911 285 19.6 Viet Nam 4340 9.6 9.1
Iran, Islamic Republic of 8247 109 129 Armenia 369 255 19.6 Afghanistan 585 36 85
Afghanistan 1690 5.1 127 Japan 33967 552 18.8 Iran,Islamic Republic of 2582 69 83
Japan 52326 414 124 Iran, Islamic Republic of 5665 14.8 17.3 Uzbekistan 902 64 8
Armenia 596 192 124 Afghanistan 1105 64 169 Korea, Republic of 3835 157 79
Turkey 8662 11.6 12.2 Korea, Democratic Republic of 2005 16.6 16.1 Azerbaijan 414 87 715
Uzbekistan 2296 82 11.5 Azerbaijan 665 142 16 Armenia 227 137 74
Azerbaijan 1079 115 11.2 Uzbekistan 1394 10 15.5 Myanmar 1693 68 73
Myanmar 4611 9.5 10.7 Turkey 5085 13.7 15.5 Japan 18359 283 73
Korea, Democratic Republic of 3283 134 10.5 Myanmar 2918 122 14.8 Korea, Democratic 1278 102 6.7
Republic of
Georgia 597 139 7.6 Georgia 340 16.8 10.6 Georgia 257 113 54
India 59041 47 5.7 India 40721 63 8  State of Palestine 45 2.1 46
Brunei 16 39 55 Cambodia 286 4 74 Jordan 89 28 45
Bangladesh 6170 4 54 Brunei 10 48 72 Qatar 7 1.5 45
Singapore 431 82 53 Singapore 262 9.9 7 Sri Lanka 613 57 44
Qatar 31 1.6 5.1 Bangladesh 3816 49 7  Syrian Arab Republic 327 31 44
Nepal 1065 34 5.1 Nepal 640 42 69 Brunei 6 29 42
State of Palestine 107 25 5.1 Maldives 8 49 6.6 Iraq 407 24 4
Syrian Arab Republic 729 35 5.1 Iraq 449 2.7 6.2 Singapore 169 6.5 39
Jordan 202 3.1 5.1 Syrian Arab Republic 402 3.8 59 Bangladesh 2354 3.1 39
Sri Lanka 1276 6 49 Oman 47 27 58 Lebanon 99 45 38
Iraq 856 25 49 Israel 289 76 5.7 Nepal 425 27 37
Cambodia 469 32 48 Jordan 113 34 5.6 Israel 227 58 34
Oman 68 23 47 State of Palestine 62 29 5.6 Oman 21 18 34
Israel 516 6.7 45 Yemen 261 2 5.6 India 18320 3 34
Lebanon 211 49 45 SriLanka 663 6.3 5.5 Cambodia 183 25 3.1
United Arab Emirates 79 1 43  Qatar 24 1.6 54 Bahrain 7 14 29
Yemen 398 1.6 39 Lebanon 112 53 52 United Arab Emirates 21 08 28
Maldives 9 28 3.7 United Arab Emirates 58 1 5.2 Malaysia 350 24 28
Malaysia 873 3 3.6 Malaysia 523 35 45 Yemen 137 1.1 25
Bahrain 21 1.5 3.5 Philippines 1195 25 4.3 Philippines 848 1.8 25
Philippines 2043 2.1 33 Bahrain 14 1.6 39 Pakistan 1334 15 21
Pakistan 3583 2 2.8 Pakistan 2249 25 3.6 SaudiArabia 161 12 21
Saudi Arabia 434 1.5 2.7 Indonesia 3430 2.8 3.5 Thailand 991 28 2
Indonesia 5406 22 25 SaudiArabia 273 1.7 3.3 Timor-Leste 6 1 19
Thailand 2286 33 25 Thailand 1295 38 3.1 LaoPDR 40 13 17
Timor-Leste 13 1.1 23 LaoPDR 53 1.7 2.8 Indonesia 1976 16 17
Lao PDR 93 1.5 22 Timor-Leste 7 12 27 Kuwait 11 09 1.7
Kuwait 25 0.9 1.6 Kuwait 14 0.8 1.5 Maldives 1 06 07

Countries in the table are sorted from high to low based
on the standardized incidence rate. The countries with the
highest and lowest standardized incidence rate in both
sexes are observable in Table 1 and Figure 1.
However,in 2012, in Asia, the number of deaths due to
stomach cancer was 524,465 cases, 351,466 cases (67.1%)
in men and 172,990 cases (32.99%) in women. The sex
ratio (male to female) of mortality was equal to 2.03. The
five countries with the highest number of deaths were
china (325,166 cases), India (59,041 cases),Japan (52,326
cases), Vietnam (12,931 cases), and Republic Korea
(10,746 cases), respectively. The countries included a total
of 460,210 cases (87.74%) of the total mortality in Asia.
In Asian countries, Scountries with the highest
standardized mortality rates from the cancer were
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Mongolia with 25.3 per 100,000, Tajikistan with 19.8 per
100,000, Kyrgyzstan with 19.6 per 100,000, Kazakhstan
with 18 per 100,000, and China with 17.9 per 100,000,
respectively. Five countries with the lowest standardized
mortality rates from the cancer were Kuwait with 1.6 per
100,000, Lao PDR with 2.2 per 100,000, Timor-Leste
with 2.3 per 100,000, Thailand with 2.5 per 100,000, and
Indonesia with 2.5 per 100,000, respectively. The number,
crude, and standardized incidence rates of the cancer in
Asian countries based on sex are presented in Table 2.
Countries in the table are sorted from high to low based
on the standardized incidence rate. The countries with
the highest and lowest standardized incidence rate are
observable in both sexes in Table 2 and Figure 2.

Standardized incidence rate and HDI
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A positive correlation was seen between the
standardized incidence rate of stomach cancer and
HDI about 0.241. This association was not statistically
significant (p=0.106). There was a positive correlation
between the standardized incidence rate and life
expectancy at birth about 0.103 (p=0.498), positive
correlation between the standardized incidence rate and
mean years of schooling about 0.405 (p=0.005), and
negative correlation between the level of income per each
person of the population and the standardized incidence
rate equal to 0.031 (p=0.838).

In men, a positive correlation of 0.236 was observed
between the standardized incidence rate of stomach cancer
and HDI. It was not statistically significant (p=0.114).
There was a positive correlation between the standardized
incidence rate and life expectancy at birth about 0.102

Stomach
ASR (W) per 106,000, all ages

Figure 1. Standardized Incidence and Mortality Rates
for Stomach Cancer in Asia in 2012

50.0-

40.04

30.0 o

<]
o
1

10.0- o

Stomach - Estimated incidence, all ages: both sexes

o
o
1

Figure 2. Correlation between HDI and Standardized
Incidence of Stomach Cancer in Asia in 2012 (mean =
95% Confidence Interval)
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Figure 3. Correlation between HDI and Standardized
Mortality Rates for Stomach Cancer in Asia in 2012
(mean + 95% Confidence Interval)

(p=0.502), positive correlation between mean years of
schooling and the standardized incidence rate about
0.419 (p=0.005), and negative correlation between the
level of income per each person of the population and
the standardized incidence rate equal to -0.044 (p=0.774).

In women, a negative correlation of -0.250 was
observed between the standardized incidence rate of
stomach cancer and HDI. It was not statistically significant
(p=0.094). There was a positive correlation between the
standardized incidence rate and life expectancy at birth
about 0.092 (p=0.545), positive correlation between mean
years of schooling and the standardized incidence rate
about 0.419 (p=0.004), and negative correlation between
the level of income per each person of the population and
the standardized incidence rate equal to -0.015 (p=0.923).

The standardized mortality rate and HDI

There was between the standardized mortality rate for
stomach cancer and HDI a negative correlation of 0.250
(p=0.871), expectancy at birth a negative correlation of
-0.173 (p=0.252), mean years of schooling a negative
correlation equal to-0.233 (p=0.119), and the level
of income per each person of population a negative
correlation of -0.213 (p=0.155).

In men, there was between the standardized mortality
rate for stomach cancer and HDI a negative correlation
of 0.018 (p=0.903), expectancy at birth a negative
correlation of 0.165 (p=0.274), mean years of schooling
a positive correlation equal to 0.253 (p=0.090), and the
level of income per each person of population a negative
correlation of 0.223 (p=0.136).

In women, there was between the standardized
mortality rate for stomach cancer and HDI a negative
correlation of 0.014 (p=0.927), expectancy at birth a
negative correlation of 0.178 (p=0.237), mean years of
schooling a negative correlation equal to 0.241 (p=0.106),
and the level of income per each person of population a
negative correlation of 0.190 (p=0.207).

Discussion

According to the International Agency for Research
on Cancer in 2013, global and regional burden of stomach
cancer is very high. However, the incidence and mortality
of the cancer are widely different according to geographic,
social, cultural, and economic conditions of regions.
Also in 2008, stomach cancer is the third most common
cancer and the second leading cause of cancer death in
both sexes in Asia (Rahman et al., 2014). Therefore, it
seems necessary to investigate standardized incidence and
mortality rates of stomach cancer and heir relationship
with HDI in Asian countries.

The findings of our study showed that there was
a positive linear correlation between the standardized
incidence rate stomach cancer and HDI. Among Asian
countries, the Republic of Korea, Mongolia, Japan,
China, and Tajikistan with very high and middle HDI
had the highest standardized incidence of the cancer.
The lowest standardized incidence of the cancer was
seen in Timor-Leste, Kuwait, Indonesia, Pakistan, and
Thailand with middle HDI. Life expectancy at birth is

Asian Pacific Journal of Cancer Prevention, Vol 17,2016 3781
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one of the components of the HDI. In this study, the
standardized incidence rate was positively correlated
with life expectancy at birth. Although the increase in
life expectancy is taken into account as a great success,
a proven global development, and improvement of
the standard of living, population aging has profound
implications on the burden of diseases (Kaplan et al.,
2013). It is anticipated the proportion of new cases of
cancer diagnosed in less developed countries will be 56%
in 2008 to over 60% in 2030Because of the increase in
cancer rates and increased life expectancy and population
growth (Jemal et al., 2010). Chen also revealed that the
incidence of stomach cancer in the periods studied (1998-
2010) was increased with age in both sexes (Chen et al.,
2013).

In our study, the standardized incidence rate was
positively correlated with mean years of schooling. There
was also negative correlation between the standardized
incidence rate and the level of income per person of
population. Patients with higher incomes than those with
lower income may have more opportunistic and organized
screening and therefore the disease is earlier diagnosed
(Lee et al., 2010). Routes through which socio-economic
status increases the risk of stomach cancer have not
been proven. However, studies have shown that risk
factors for stomach cancer include Helicobacter pylori
infection, genetic, and lifestyle factors, such as dietary
habits, obesity, and smoking, which are associated with
low SEP. Thus, increasing the risk of stomach cancer
among people with lower levels of education and low-
income may be influenced by the above factors (Uthman
et al., 2013). The findings of our study showed that the
standardized mortality of stomach cancer is different in
countries in Asia (from 25.3 in Mongolia to 1.6 in Kuwait).
Five countries with the highest standardized mortality
rates from stomach cancer were Mongolia, Tajikistan,
Kyrgyzstan, Kazakhstan, and China, respectively. Also,
Kuwait, Lao PDR, Timor-Leste, Thailand, and Indonesia
had the lowest standardized mortality of stomach cancer.
The standardized mortality of stomach cancer had a
negative linear correlation with the HDI. The negative
correlation was observed between the components of the
HDI (life expectancy at birth, mean years of education,
and income levels) and standardized mortality. In general,
the observed difference in incidence, mortality, and
survival of cancer in developed countries compared with
less developed countries reflects regional differences
in the prevalence, distribution of individual and social
risk factors, improving access to health care, diagnostic
practices, or the availability of treatment (Patel et al.,
2012). Kuwabhara et al. studied the relationship between
occupation and education, and the survival of stomach
cancer in Japan. They reported that mainly due to less
access to screening programs for unemployed people
and manual workers, and therefore diagnosis in more
advanced stages of disease and poor prognosis of survival
was less in those than skilled and administrative staff
(Kuwahara et al., 2010). Another study in 2007 showed
that cancer mortality rate in the United States for people
with the lowest educational level (less than 12 years) was
more than double than those with the highest educational
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level (greater than 16 years). As well as, elimination of
educational and racial inequality can potentially prevent
about 37% of premature mortality from cancer in people
25 to 64 years (Siegel et al., 2011). The results of a study
to evaluate the effect of SES on mortality in patients
with stomach cancer in Taiwan between 2002 and 2006
revealed that the risk of death in patients less than 65 years
who suffered from stomach cancer with high SES was
68% lower than patients with low SES (Wu et al., 2014).
Tanaka et al. reported that age-standardized mortality
rates (ASMR) of stomach cancer was lower in all four
regions during the period of observation. Japan had the
highest ASMR in both sexes, and then Singapore, Hong
Kong, and the United States had the next ranks. Possible
causes for the reduction in ASMR of stomach cancer were
improvements in the social and economic conditions in
childhood, reducing the prevalence of H. pylori infection,
rand salt intake in the diet, and improvements of cancer
diagnosis and treatment (Tanaka et al., 2012).

In conclusion: the incidence of Stomach cancer is high
in countries with greater development. A no significant
and positive correlation was observed between the SIR
of Stomach cancer, and the HDI and its dimensions, such
as life expectancy at birth, mean years of schooling,
and income level of the population per each person of
population. In addition, there was no significant correlation
between the SMR, and the HDI and its dimensions.

The limitations of study: Our study was an ecological
study and due to special limitations of this study including
ecological misleading and lack of relation of group results
with individuals. Also in this study exact survey about the
connection between exposure and outcome is not clearly
obvious and all other seen relations were in group and
regional level.
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