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INTRODUCTION

 Esophageal cancer is the eighth most common can-
cer worldwide, with approximately 456000 new 
cases and 400000 deaths in 2012. Almost 80% of 
all esophageal cancers have occurred in less devel-
oped areas1. The main features of this cancer are low 

survival and rapid disease progression. The high-
est esophageal cancer rates in the world occurred 
in China, northeastern Iran, southeastern United 
States and South Africa. The Asian belt of cancer 
begins in eastern Turkey and northeastern Iran, and 
continues to reach eastern Asia countries, including 
the north and center of China. The cancer incidence 
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Abstract – Objective: Esophageal cancer is the eighth most common cancer in the world. About 
80% of cases occur in less developed regions. The study purposed to investigate the epidemiology of 
esophageal cancer incidence and mortality in 185 countries and its relation with HDI in 2018. 

Materials and Methods: A descriptive-analytical study was developed based on cancer inci-
dence and mortality data extraction from the World Bank for Cancer in 2018. The incidence and 
mortality rates and esophagus cancer distribution maps were drawn for World countries. To analyze 
data, correlation and regression tests were used to evaluate the relationship between the incidence 
and mortality with HDI. The statistical analysis was carried out by Stata-14, and the significance 
level was estimated at 0.05 level. 

Results: The highest and the lowest esophageal cancer incidences were in the Asian continent 
(N=444597; 77.7%) and the Oceania continent (N=2315; 0.4%). The most esophageal cancer incidence 
and mortality was in high HDI regions. A negative and significant correlation was observed between 
incidence (R = -0.143, p <0.05) and mortality (R = 0.234, p <0.05) of esophagus cancer and HDI. Further-
more, there was a negative and significant correlation between incidence rate and LEB (r = -0.16, p 
<0.05). Also, the results showed a negative and significant correlation between mortality rate and GNI 
(r = 0.1, p <0.05), MYS (r = -0.17, p <0.05), LEB (r = -0.23, p <0.05) and EYS (r = -0.15, p <0.05). 

Conclusions: There is a negative correlation between esophageal cancer incidence and mortal-
ity as well as the HDI index, improving the HDI can be effective in reducing of the cancer incidence 
and mortality.
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eling, as well as the mortality and morbidity ratio 
of the cancer record in that country (14 countries). 
(4) - The rates were calculated by national mortal-
ity using modeling, mortality rate and incidence of 
recorded cancer in neighboring countries (37 coun-
tries). (5) - The national incidence rate for age and 
gender for all cancers was obtained by averaging the 
overall rates of neighboring countries. Subsequent-
ly, these levels were partitioned to produce a nation-
al occurrence for each specific site using the relative 
cancer data frequency (7 countries). (6) - Rates were 
calculated as the average of selected neighboring 
countries.

MORTALITY

The methods used to calculate the cancer mortality 
rates associated with gender and age in each country 
are ranked in priority order in the following catego-
ries: (1) - National mortality rate monitored by the 
year 2018 was announced (81 countries). (2) - The 
latest national mortality rates observed on the pop-
ulation in 2018 (20 countries). (3) - Rates were cal-
culated using data and through modeling assistance, 
as well as deaths’ proportion on the recorded cancer 
prevalence in neighboring countries (81 countries). 
(4) - Rates were calculated as selected neighboring 
countries averages (3 countries)6,7.

HDI

HDI is a three-dimensional indicator composite: 
life expectancy, study rates, and resources mastery 
needed to have a decent life. All groups and regions 
that could make a significant progress on all HDI 
components have grown faster than those with low 
or medium HDIs. As the indicator shows, the world 
is unequal, because national averages do not show 
different experiences of individuals’ lives. There are 
countless inequalities in the northern and southern 
countries and inequalities in income have increased 
in each country as well as between different coun-
tries5,8,9.

STATISTICAL ANALYSIS

In this study, the correlation bivariate method was 
used to assess the correlation between the incidence 
and mortality rates of esophageal cancer and the 
HDI. Linear regression models were also used to 
assess the HDI effect on the incidence rate of esoph-
ageal cancer. Significance level was considered low-
er than 0.05. Data analysis was conducted by Stata 
software version 14.

in these areas is more than 100 per 100000 peo-
ple2. Gender variability is significant in esophageal 
cancer incidence, so that, in men ranged from 0.8 
in 100000 in West Africa to 17 in 100000 in East 
Asia while, in women it varies from 0.02 to 100000 
in the center and south of Pacific Ocean to 7.8 in 
100000 in eastern Africa3,4. Lifestyle is one of the 
most effective factors in esophageal cancer distri-
bution. Esophageal cancer is heavily influenced by 
individuals’ socioeconomic level. Individuals with 
low socioeconomic level are more likely to develop 
esophageal cancer due to inappropriate nutrition, 
excessive alcohol consumption, and more smoking. 
The importance of HDI in esophageal cancers inci-
dence and mortality has been confirmed in numer-
ous studies5. This work investigated the epidemiolo-
gy of esophageal cancer incidence and morbidity as 
well as its relationship with the HDI in 185 countries 
in 2018.

MATERIALS AND METHODS

Due to quality limitation and existing cancer data 
coverage in the world, it is necessary to be cautious 
for interpretation of the data, especially in low and 
middle-income countries. The IARC approach is 
not just to evaluate, compile and use data from other 
institutions, but the center/organization intention is 
to work with country centers to improve the quality 
of native data, data coverage and analytical capac-
ities. The urgent need for investment in the cover-
age of population-based cancer information in low 
and middle-income countries led to collaboration 
with the IARC for Global Cancer Registry Program 
(GICR) launching. The GICR aim is to provide in-
formation on cancer control, which can be regularly 
promoted through the coverage, quality, and use of 
population-based cancer data. A summary of the 
steps used to calculate the incidence, mortality and 
prevalence of the cancer is presented below. The 
calculation methods vary from countries and the na-
tional computing data quality depends on the cov-
erage, accuracy, time of the outbreak, and deaths of 
each country.

INCIDENCE

The methods used to calculate the incidence associ-
ated with gender and age in each country, in order of 
priority, fall into the following broad categories: (1) - 
The reported national incidence rate was announced 
by 2018 (45 countries). (2) - The newest observation 
rates (national or regional) on the population were 
applied in 2018 (50 countries). (3) - The rates were 
calculated using national mortality data with mod-
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Recorded cancer incidence in 2018 showed that the 
highest esophageal cancers incidence, based on region-
al segmentation in both sexes, was related to high HDI 
(343605 cases); in men (239990 cases) and in women 
(103615 cases). Furthermore, the highest mortality rate 
of esophageal cancer in both genders was also record-
ed in high HDI regions (312604 cases); in men (219438 
cases) and in women (93166 cases) (Table 1).

The results showed that the highest esophageal 
cancer incidence in the world was recorded in Malawi 
(18.7), Mongolia (18.5), and Kenya (18.4) per 100000, 
respectively. However, the highest mortality rate was 
observed in Kenya (18.4), Malawi (18.3), and Mongo-
lia (16.3) in 100000, respectively (Table 1, Figure 3).

RESULTS

According to the recorded cancer results in 2018, 
18078957 new cases and 9555027 deaths were re-
corded due to cancer, of which 572034 new cases 
(3.2%) and 508585 (5.3%) died due to esophageal 
cancer (Figure 1).

The highest and the lowest esophageal cancer 
incidences were in the Asian continent (N=444597; 
77.7%) and the Oceania continent (N=2315; 0.4%), 
respectively. Furthermore, the highest and the low-
est mortality rates were observed for the Asia conti-
nent (N=397745; 78.2%) and the Oceania continent 
(N=1960; 0.39%) (Figure 2).

Fig. 1. Pie charts present the distribution  incidence and mortality cancers in the world in 2018 for both sexes [Source: GLO-
BOCAN 2018].

Fig. 2. Pie charts present the distribution of cases and deaths by continent in 2018 for both sexes [Source: GLOBOCAN 2018].
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TABLE 1. Incidence and mortality esophagus cancer statistics worldwide and by region in 2018.
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(4.35 per 100000) was related to low HDI and the 
lowest mortality mean (2.3 per 100000) was for the 
high and very high HDI regions. The mean differ-
ence was statistically significant (p <0.001) for both 
incidence and mortality in different classes (Table 2).

The variance analysis results showed that the 
highest mean of esophageal cancer incidence (1.4 per 
100000) was related to Medium and low HDI and the 
lowest incidence mean (2.7 per 100000) was related 
to high HDI. In addition, the highest mortality mean 

TABLE 2. Esophagus cancer incidence and mortality in different HDI regions in 2018. 

Abbreviations: CR: Crude Rate; ASR: Age-Standardized Rates per 100,000.

Fig. 3. Global map presenting (a) incidence and (b) mortality rates of esophagus cancer by world countries in 2018 [Source: 
GLOBOCAN 2018].
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cancer, and this incidence predominantly exists in 
developing countries. The incidence varies from 
over 100 per 100,000 in Asian-belted countries and 
10 to 100,000 in developed countries such as the 
United States, Finland, and France11. In developed 
countries such as the United States, the incidence of 
esophageal cancer peaked in the early 1990s and has 
fallen since then. The reason for this decrease can 
be increased awareness, preventive measures, ear-
ly diagnosis and new and more effective access to 
treatment regimens12. Other studies have shown that 
there is a large geographical variation in the epide-
miological nature of esophageal cancer; the highest 
incidence is in East Asia and in East and Southern 
Africa and the lowest in West Africa13. The highest 
rates of esophageal cancer in Asian countries were 
in Turkmenistan, Mongolia, Tajikistan, Bangladesh 
and China. All these countries are part of the Asian 
belt of cancer. The incidence of cancer in this region 
was more than 100 per 100000 people14 . Household 
wealth and income are another important factors as-
sociated with lifestyle, especially nutrition. Previous 
epidemiological studies have shown that excessive 
consumption of tobacco and alcohol, and lower con-
sumption of fruits and vegetables is common among 
people with low income15. Our results showed a neg-
ative and significant correlation between incidence 

The results showed that there is a negative and 
significant correlation between incidence (R = 
-0.143, p <0.05), mortality (R = -0.234, p <0.05) of 
esophagus cancer and HDI index (Figure 4).

We documented that there is a negative and signif-
icant correlation between incidence rate and LEB (r = 
-0.16, p <0.05). Also, a negative and significant cor-
relation was observed between mortality rate and GNI 
(r = 0.1, p <0.05), MYS (r = -0.17, p <0.05), LEB (r = 
-0.23, p <0.05) and EYS (r = -0.15, p <0.05) (Table 3).

DISCUSSION

We showed that esophageal cancer incidence is 
higher in lower HDI countries, and the most cases 
occur in less developed and developing countries, 
which can be due to lifestyle changes, smoking, al-
cohol consumption, and inappropriate nutrition10. 
The results also showed that the highest incidence 
(N=444597; 77.7%) and mortality (N=397545; 
78.2%) of esophageal cancer was in Asia continent 
and the highest incidence and mortality of esopha-
geal cancer, based on regional division in both gen-
ders (N=343605) were in high HDI countries. There 
is considerable heterogeneity in the incidence, geo-
graphical distribution, ethnic pattern of esophageal 

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

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

Considering the negative correlation between 
esophageal cancer incidence and mortality with 
HDI, attention to HDI index can be effective in the 
cancer incidence and mortality reduction. Teaching 
people about the risk factors of esophageal cancer, 
especially in men, and increasing the level of aware-
ness and knowledge in countries with lower HDI 
can play a significant role in reducing the incidence 
and mortality of the cancer.
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