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A b s t r ac t
Introduction: Digestive organ cancer is a major public health issue both in Asia and in Mongolia. The most prevalent cancer-related deaths in
Mongolia are registered as caused by the stomach, esophagus, and liver. There is a lack of study which investigated the accurate incidence of
digestive organ cancer nationwide.
Purpose: We aimed to investigate the incidence of stomach and esophageal cancers in Mongolian population.
Materials and methods: Epidemiologic data were collected between 2009 and 2018 through the oncology departments of hospitals and
medical centers in all provinces, soums (the smallest unit of provinces), and major districts of the capital city. We used appropriate statistical
methods in SPSS software.
Results: The incidence of esophageal cancer in last 10 years (2009–2018) was 10.09 in 100,000 populations and the highest incidence was
registered in Uvs (38.13), Bayan-Ulgii (24.15), and Zavkhan (18.18) provinces, respectively. The incidence of stomach cancer was 20.33 in 100,000
populations and the highest incidences were registered in Uvs (53.01), Khovd (46.02), and Darkhan-Uul (40.50) provinces, respectively.
Conclusion: The incidences of these cancers have increased last 10 years in some provinces. Stomach and esophageal cancers incidence in
Mongolia is considerably higher compared to the other Asian countries. The nationwide targeted prevention program is needed.
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I n t r o d u c t i o n
Mongolians have the highest incidence of stomach and esophageal
cancers, age-standardized cancer death rates in the Asia Pacific
region,1 which is underpinned by diagnosis at a later stage, common
cancers associated with poor survival, and limited quality of health
services. 2 In Mongolia, a nationwide cancer registry database
has been established in mid-1960s as a hospital-based registry
in National Cancer Center, and the data quality of the cancer
registry database has been sustained at an excellent level since the
enactment of the data from the Center for Health Development
Mongolia in mid-2000s.2,3
Based on the WHO data of 2018, Mongolian esophageal cancer
incidence and mortality were 18.5 and 16.3 per 100,000 populations,
which ranked 2nd and 3rd, respectively.
South Korea (100’000:39.6) had the highest rate of stomach
cancer in 2018, followed by Mongolia (100’000:33.1) and Japan
(100’000:27.5). Nevertheless, Mongolia (100’000:25.0) leads to the
mortality of stomach cancer, while Japan (100’000:9.5) and South
Korea ranked 32 and 54, respectively.4
Thus so far, we do not have any research on the new cases
of stomach and esophageal cancers, even though all cancer
prevalence studies have been done previously in Mongolia.
Currently, esophageal and stomach cancers studies are left behind
the liver cancer studies in our country. We aimed to update statistical
data of the new cases of esophageal and stomach cancers among
the population of Mongolia by region between the year of 2009
and 2018. For fulfilling this aim, we made following objectives, such
as, collecting and analyzing new cases of esophageal and stomach
cancers data of 21 provinces and 9 districts from 2009 to 2018, and
evaluating and comparing the collected data from all unit hospitals
across Mongolia.
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Study Design
This study was designed as a descriptive method and data were
collected from newly diagnosed cases of esophageal and stomach
cancers in hospitals from 21 provinces and 9 districts of the capital
city from 2009 to 2018. We collected data using the “Able Soft”
program (Able Soft LLC, Ulaanbaatar, Mongolia). Stomach and
esophageal cancers incidence data were collected from April,
2018 to December, 2019. The diagnosis of esophageal and stomach
cancers was based on ICD-10 classification. The population number
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Five-, 5-, and 10-year period average numbers of cases and agestandardized rates (ASRs) of esophageal and stomach cancers
by region for the study period are presented in Table 1. During
2009–2018, an estimate of 2,566 new esophageal cancer cases
occurred in Mongolia. The highest incidence rates of esophageal
cancer were observed in Western region, which was 23.16 per
100,000 people. The Central-Gobi region had the lowest incidence
rates (8.8) of esophageal cancer.
New cases of esophageal cancer have been reported with
national average ASRs of 10.09 per 100,000 populations for the
last 10 years. Among the country, Uvs, Bayan-Ulgii, and Zavkhan
provinces which located in Western region had been a higher
incidence than the national average. The highest incidence rates
of esophageal cancer were observed in Uvs (38.1) province which 4
times higher than the national average. The lowest incidence rates
of esophageal cancer were observed in Umnugobi (1.67) province.
New cases of esophageal cancer have been reported with
capital city average ASRs of 4.47 per 100,000 populations for the
last 10 years. The highest and lowest incidences of the esophageal
cancer were observed in Baganuur (11.11) and Chingeltei (1.09),
respectively based on the data of capital city in the last 10 years
(2009–2018) (Table 1).
In the last 10 years (2009–2018) in Mongolia, more new cases of
esophageal cancer were reported in western and eastern regions
than the other zones.
In a comparison between 2009–2013 and 2014–2018, new cases
of the provinces have decreased from 12.64 to 12.40 per 100,000
populations in the last 5 years.
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the Institute of Medical Sciences, Mongolian National University of
Medical Sciences on 29 June, 2017.
Ethical approval for this study was obtained from Ethics
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Geographical mapping was done by ArcView GIS software (ESRI
380 New York Street Redlands, California, USA).
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Nationwide esophageal and stomach cancers numbers were
estimated per 100,000 populations and analyzed using following
arithmetic mean at 5-, 5-, and 10-year intervals:
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was referred from the official data of National Statistics Office of
Mongolia.
The incidence of esophageal and stomach cancers in 21
provinces and 9 districts of the capital city was calculated as mean
annual numbers per 100,000 populations. Age-standardized
rate (ASR) was utilized by the direct method and it was rated by
weighting age-specific incidence rates to the world population5
by following formula:

Table 1: National average numbers of new cases and age-standardized rates per 100,000 populations of esophageal and stomach cancers in Mongolia, by region from 2009 to 2018
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Fig. 1: Comparison of national average numbers of new cases and age-standardized rates per 100,000 of the esophageal cancer, by province
between 2009–2013 and 2014–2018

The average incidence rate of esophageal cancer for 5 years was
increased in Arkhangai, Bayan-Ulgii, Bulgan, Gobisumber, DarkhanUul, Dornogobi, Orkhon, Umnugobi, Selenge, and Khovd provinces
while the others were reduced. Therefore, Orkhon, Selenge, and
Dornogobi were increased by 6.5, 5.67, and 3.62, respectively (from
the first 5 years to the last 5 years) cases per 100,000 populations
(Fig. 1).
Therefore, the geographical mapping of the incidence of
esophageal cancer per 100,000 populations from 2009 to 2018
was particularly different from each other, which was higher in
Western region (Fig. 2).

Stomach Cancer
A total of 5,538 new stomach cancer cases were diagnosed in the
country last 10 years (2009–2018). Likeliness to esophageal cancer,
the rates were higher in Western region.
The ASRs of esophageal and stomach cancers in urban areas
were 4.47 and 13.88, respectively; the burden was markedly higher
in rural areas than in urban ones, with ASRs of 12.52 ± 8.0 and 23.16 ±
13.0 in rural areas, respectively.
New cases of stomach cancer have been reported with national
average ASRs of 20.33 per 100,000 populations for the last 10 years.
Among the country, Uvs, Khovd, and Darkhan-Uul provinces had
been a higher incidence than the national average. The highest
incidence rates of stomach cancer were observed in Uvs (53.01),
Khovd (46.02), and Darkhan-Uul (40.50) provinces, which were 3
and 2.5 times higher than the national average, respectively.
The data of the capital city in the last 10 years (2009–2018) with
the highest incidence rates of stomach cancer were observed in
Baganuur (30.77), Songinokhairkhan (24.36), and Nalaikh (20.87)
districts (Table 1).
In the last 10 years (2009–2018) in Mongolia, more new cases
of stomach cancer were reported in western and central regions
than the other regions.
In a comparison between 2009–2013 and 2014–2018, new cases
of the provinces have increased from 20.62 to 24.30 per 100,000
populations in the last 5 years.
18

Fig. 2: New incidence rate of esophageal cancer by an average number
from 2009 to 2018, by provinces, per 100,000 population

The 5-year average was reduced in Sukhbaatar, Gobi-Altai,
Uvs, Bayankhongor, Dornod, and Dundgobi provinces while others
increased. Orkhon, Bulgan, and Selenge were increased by 28.65,
21.88, and 11.6, respectively (from the first 5 years to the last 5 years)
cases per 100,000 population (Fig. 3).
Therefore, the geographical mapping of the incidence of
stomach cancer in the 100,000 population from 2009 to 2018 was
different from each other, which was higher in Western region (Fig. 4).
The stomach cancer trend line is increasing while the esophageal
cancer trend line is staying stable in the last 10 years (Fig. 5).

D i s c u s s i o n
This descriptive study provides patterns of stomach and esophageal
cancers incidence for 2009–2018 in Mongolia. We made this survey
because of the high incidence rate in GLOBOCAN data.4 From the
results of our study, the trend line of stomach cancer is increasing
during last 10 years. The government of Mongolia have been
developed some national programs, such as, “National Cancer
Control Program 2007–2017, Mongolia”6 and “Cancer Registry
Guidelines”2 to reduce the risk of common cancers including
stomach and esophagus and to provide an effective control of
cancer, and these essays were affected better registration of cancers
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Fig. 3: Comparison of national average numbers of new cases and age-standardized rates per 100,000 of the stomach cancer, by province between
2009–2013 and 2014–2018

Fig. 4: New incidence of stomach cancer by an average of 2009–2018,
by provinces, per 100,000 population

of digestive organ. Better registration may influence the increasing
incidence of the stomach cancer, but on the contrary, the actual
number of cancer incidence is truly increasing. However, Chimed
et al. reported that the incidence of stomach cancer in 2008–2012
was decreased.2 Interestingly, our results for last 10 years showed
mild increase of stomach cancer.
Stomach cancer remains one of the most common and deadly
disease in Mongolia.7 There are generally no early signs or symptoms
of stomach cancer and it contains a poor prognosis cancer because
almost 80% cases diagnosed in late stage. 8 However, stomach
cancer 5-year survival rate is around 90% if it is diagnosed at the
early stage. It continues to cause significant damage to the health
of the population and the economy of the country.9 Stomach cancer
was 14.8% of the 6,073 new cases of cancer diagnosed in 2018.10
Eighty-five percent of it was diagnosed at stage III or IV, and it causes
the high mortality due to stomach cancer.11 Therefore, effective
management of the prevention, early detection, and treatment of
stomach cancer is important to reduce the mortality. Countries, such
as, South Korea, Japan, and China have high incidence of stomach
cancer but have a low mortality rate due to the implementation of
national evidence-based prevention and early detection program
for stomach cancer. However, the ASR stomach cancer in Mongolia
(20.33 in 100,000 populations) is similar to Japan (27.5) and China

Fig. 5: Change of national average number of incidence of esophageal
and stomach cancers 2009–2018, per 100,000 population

(20.7), but it is lower than South Korea (39.6).4 However, in our
country, more than 80% of people diagnosed with late-stage
stomach cancer, which results in higher mortality rates.
World Health Organization (WHO) classifies stomach cancer
incidence into 5 categories: >11.1, 7.3–11.1, 5.0–7.3, 3.8–5.0, and <3.8
per 100,000 populations. The Mongolian national average was
20.33, which is considered to be a high incidence country category.
According to the WHO 5 categories, new cases in Ulaanbaatar and 21
provinces were 73.33%, 10%, 6.67%, 3.33%, and 6.67%. We included
the average of new cases from 2009 to 2018 into 3 categories: <10,
10.1–30, and >30.1 per 100,000 populations due to low contrast
when mapping new cases of stomach cancer to the geographical
zoning of Mongolia (Fig. 4).
The presence of helicobacter pylori infection, overcrowded
civilization in capital city, and poor living condition are associated
with stomach cancer.12–14 Mongolia is the country which have
high rate of helicobacter infection with 67–76% in patients with
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gastric complaints or early stomach cancer.15–17 Previous studies
have shown that heavy alcohol use,18 smoking,19 low fruit and
vegetable intake, 20 the consumption of hot traditional tea or
meals, and high consumption of meat7 are the risk factors of both
stomach and esophageal cancers. In addition, the high prevalence
of helicobacter pylori infection is associated with local antibioticresistance patterns.21
Esophageal cancer is a common cancer worldwide that ranked
7th in all cancers and its incidence has been stable during last
decade in our study. 572,034 new cases have been reported and
508,585 cases of it ended up death in 2018.4 Among all cases, nearly
80% esophageal cancer occurred in less developed countries.22
WHO classifies esophageal cancer into 5 categories which is the
highest number of 4.8 per 100,000 populations. However, the ASR
esophageal cancer in Mongolia (10.09 in 100,000 populations) is
higher than Japan (5.4) and South Korea (2.6) but it is similar to
China (13.9).4 The Mongolian national average was 10.09, which is
considered to be a high incidence category. According to the WHO
incidence classification of esophageal cancer, new cases of 66.6% of
regions Mongolian territory included high incidence rate, and the
incidence and mortality of esophageal cancer were 18.5 and 16.3
per 100,000, respectively that ranked 2nd and 3rd in the world.23
We comprised the average of new cases from 2009 to 2018 into 3
categories: <5.0, 5.1–15.0, and >15.1 per 100,000 populations due
to low contrast when mapping new cases of esophageal cancer to
the geographical zoning of Mongolia (Fig. 2).
In the previous study of esophageal cancer, helicobacter pylori
infection level has been relatively lower in Japan, China, and other
East Asian countries while having a high prevalence of esophageal
cancer. In contrast, countries, such as, India, Bangladesh, Pakistan,
and Thailand are having a high prevalence of Helicobacter pylori
infection when esophageal cancer is less. It might be related to
individual genetic characteristics of ethnics.24 A study in Pakistan
found that new cases of esophageal cancer were recorded mainly
in countries where mountainous that more than 304.8 meters
above sea level (MASL), such as, Mongolia (900–1,500 MASL), China,
Turkmenistan, and Pakistan. In this current study, we found the
similar results with Uvs (7,589–4,278 MASL), Bayan-Ulgii (1,301–4,374
MASL), and Khovd (1,126–4,204 MASL) provinces, which were in a
high prevalence of esophageal cancer and located in mountainous
area.
The residence of the capital city is having low incidence rate of
esophageal and stomach cancers compared to the national average
and the rural area. It might be related with the education, income,
and living condition. However, the incidence of esophageal and
stomach cancers is higher in Western part of Mongolia and these
results are similar with the study of Chimed et al. 2 According to
Chimed et al. study, authors explained the regional difference of
the incidence rate because of the utilization of limited resource of
far rural area. Also they suggested that it is really needed to improve
health education, especially in rural population.
Present study is a crucial overview of esophageal and stomach
cancers burden, risk factor prevalence, and the prospects of
prevention, using collected data of all hospitals over whole country
and health departments of rural area. The National Cancer Registry
of Mongolia is the main organization to register all cancer-related
data. Unfortunately, gastrointestinal cancers often to be diagnosed
at the late stage in developing countries, including Mongolia.8 The
local researchers explained that it causes poor activities of early
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cancer detection program, lack of diagnostic equipment, and
unsuccessful treatment.
The primary and secondary prevention program implementation
affects to reduce an incidence and mortality in East Asian and other
countries.25 According to the change of structure of the population,
our health system requires a new guidelines and healthcare.

C o n c lu s i o n
There is a considerable burden of esophageal and stomach cancers
in Mongolia, especially in Western region. Most of the diagnosed
cancers could be prevented. The activities or programs to prevent
these cancers, especially in rural area, are in urgent need, but on the
contrary, rural people need to improve their health education and
change the lifestyle to prevent gastrointestinal cancers. However,
cancer registry procedures including active collection of histology
information were improved but there is still lack of researches to
investigate the related factors of gastrointestinal cancers. Also there
is a lack of cooperation between national organizations to accurate
registration of gastrointestinal cancer and to fight against these
harmful cancers. Further regard is needed to reduce the incidence
of esophageal and gastric cancers, especially in rural areas.
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