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Abstract
Introduction: Cancer is one of the main causes for mortality and morbidity in the world. Identifying epidemiology and the trend of esophageal
cancer may be highly effective in related planning. The present study has been carried out with the aim of exploring the morbidity and trend of
esophageal cancer in Iran.
Methods: The present study is a type of repeated analysis of the existing data. The population of this study consisted of the cancer registry data
during the years (2003-2009) in Iran. The direct incidence rate was standard according to the World Health Organization (WHO) population. The
incidence trend of this disease in this country was drawn by the means of the STATA software and the significance of the morbidity trend diagram
was also derived via WINPEPI software.
Results: The results indicated the increasing trend of esophageal cancer up to 2008 while this trend has been dropping during the years 2008-9.
The 31914 cases of esophageal cancer which have been recorded throughout the country out of which this rate has been increased from 2759 cases
in 2003 to 6210 cases in 2009 so this rate signifies 2 times in morbidity and the recording of cases. During this 7-year career, the maximum incidence
rate was related to the Ardabil province with 19.03 per 100’000 cases in 2009 while the minimum incidence rate was related to Chahar Mahal and
Bakhtiari and also Booshehr provinces with 0.48 and 0.42% per 1000 cases in 2003, respectively.
Conclusion: The incidence rate of esophageal cancer in Iran is increasing, particularly in the northern and northwestern regions of the country. It
is recommended to employ screening programs and premature diagnosis in the regions and among high risk populations.
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1. Introduction
Cancer is considered to be one of the main causes of
mortality throughout the world. After cardiovascular
diseases, it is the second most frequent morbidity factor in
developed countries and the third greatest mortality factor in
the less-developed nations [1]. According to a report from
the WHO organization in 2012, 2.8million cases of mortality
(about 13% of total mortalities) have been recorded to be
from cancer while about 70% of total mortalities by cancers
occur in the counties with low and middle income [2, 3].
Similarly, it has been estimated that the total cancer mortality
rates will reach more than 13.1million cases by 2030 [4].
According to the latest statistics from the National Cancer
Registration Center in 2008, 74067 new cases of cancer have
been recorded out of which 41169 cases (55%) were males
and 32898 cases (45%) were females. The registration of 90
thousands of new cases of cancer in the country per year and
mortality rate of 55 cases of cancer signifies the fact that the
morbidity of cancer in Iran is an alarming issue. More than
30% of cancers may be prevented with healthy life cycles
and/ or immunization against infections of cancer factors
(Human Papilloma Virus HPV and Hepatitis B- Virus HBV).
Also, 30% of these cases can be cured in the case of
premature diagnosis [5]. Among cancers, esophageal cancer
is crucially important. This cancer is the ninth most fatal
cancer in the world and is ranked at fifth position in the
developed and developing countries [6]. This disease is
extremely lethal and there is obvious differences among the
rate of its mortality in various limited geographical zones.
Such a difference may be due to the ecologic factors and/ or
genetic susceptibility. The regions with high rate of mortality

from esophageal cancer are situated in Central Asia (Asian
Belt), France, Italy, Brazil, Eastern and Southern Africa. The
noticeable point is that in these countries we witness the
presence of focal points with very high risks of morbidity
along with less morbid zones [7-9]. The studies show that
during recent decades esophageal cancer has decreased in the
Asian Belt Zone and the occurrence of this cancer has
reduced to about 50% in china. This reduction in the
morbidity of cancer has been also seen in Africa and Europe
(except in adult males). In contrast, the sudden rise in the
occurrence of the disease was seen among the black race in
USA. Such time developments are totally considered as the
evidences for change in the related exposures to the given
disease [6, 8-10]. The maximum reported rate of morbidity
from esophageal cancer in the world belongs to a report from
the Cancer Center in the Caspian Sea. In this report, the rate
of the occurrence of esophageal cancer has been reported to
be 165 in age group (35 years and older) for males and 195
for females as per 100’000 cases in Gonbad city, Iran [11].
Based on the report of Globocan 2008, the Age Standardized
Incidence Rate (ASR) in developed countries has been
reported to be 1.2 in females and 6.5 among males and this
rate is 10.1 for males and 4.2 for females in the world.
According to the latest statistics from the National Cancer
Registration Center, with Age Standardized Rate (ASR) of
5.88 among females this rate is ranked in the fifth position
while ASR of 6.15 among males is placed at the eighth
position [5, 11]. Esophageal cancer has remarkable
discrepancies in Iran in such a way that after gastric and skin
cancers in the Ardabil province, this cancer is ranked as the
second most popular cancer after gastric cancer among

females [12].Most northern and northwestern areas in Iran
are at high risk of esophagus and gastric cancer, while the
central and western provinces are at medium risk and the
southern regions are at a low risk [13]. Age and gender are
some of the individual characteristics which may influence
the occurrence of this cancer. The rate of morbidity from
esophageal cancer rises as age increases. In the sixth decade
of lifetime, this rate is considerably higher. The reported
cases of the cancer in the Cancer Registration Center in
North of Iran were older than 40 [14]. There are different
statistics regarding gender ratio (male to female) in
morbidity from esophageal cancer. While, this ratio is
greater than 10 in France, this rate has been reported even
less than 1 in the North of Iran [14, 15]. Smoking, tobacco
use and alcohol abuse are assumed to be other risk factors in
the occurrence of this cancer. In all forms, they are
accompanied with high risks of morbidity from esophageal
cancer. Alcohol abuse is not considered as the health
problem in high risk zones of Central Asia. However, it
seems that opium abuse (in different forms) is assumed to be
one of the main risk factors in the occurrence of esophageal
cancer. The opium residue is widely used in these regions,
especially in the North of Iran. According to in vitro studies,
it has a very strong carcinogenic effect [16]. Likewise,
several studies in Iran, USA, and Singapore have provided
reliable evidences as per the high risks of morbidity of this
cancer among lower social classes [17]. Malnutrition, special
nutrition habits, alcohol abuse and opium use may increase
the high risks of occurrence of esophageal cancer in the
aforementioned groups. Poor literacy and unfavorable socioeconomic status are associated with the occurrence of
esophageal cancer in the North of Iran. Therefore, they are
attributed to scarcity of some important vitamins such as
vitamins A and B2 [17-19]. Due to the existing reasons, this
type of cancer is probably frequent in the country, but there
has been no study which deals with the trend of this serious
disease and the variance of its occurrence in the recent
decades as well as its epidemiology in the country.
Nevertheless, few studies have been conducted regionally
with small quantity of cases. Alternately, the presence of
epidemiologic information requires successful planning.
Therefore, this study has been carried out in order to explore
the epidemiology of esophageal cancer and determine the
trend changes of the disease in Iran in the years 2003-2009.
2. Methods
The present study is a cross-sectional research conducted
by the analysis of the existing data. In this study, the data
were obtained from the National Cancer Registration System
about cancer cases as well as information from diseases
administration center in the Ministry of Health and Medical

4. Results
Study on the statistics of the Cancer Registration Center
indicates that during the years 2003-2009, the age
standardized incidence rate (ASR) of esophageal cancer had
an incremental trend among females and males in the country
until 2008 while this trend has declined since 2008 (Diagram
1).
Based on these statistics during this period in Iran, 21483
cases of esophageal cancer have been recorded in the
country. According to their classification in terms of gender,
9760 cases were males and 11723 were females. The
maximum rate of new cases of this cancer was reported to be
3931 cases in 2008 and the minimum rate was 2339 cases in
2003 (Table 1).

Diagram 1. Trend of variance in morbidity rate of esophageal cancer in
Iran during years 2003-2009

Table 1. Occurrence of esophageal cancer in Iran based on statistics from Cancer Registration Center
Age Standardized Rate (ASR)
Quantity (Percent)
Female
Male
Female
Male
4.93
3.65
1093 (6.49%)
1246 (5.76%)
4.41
5.05
1192 (5.82%)
1392 (5.21%)
6.12
5.71
1429 (5.83%)
1617 (5.16%)
6.07
6.25
1403 (5.39%)
1772 (5.25%)
6.14
6.16
1412 (5.155)
1699 (4.91%)
7.77
7.66
1782 (5.26%)
2149 (5.06%)
6.15
5.88
1449 (4.4%)
1848 (4.5%)
9760
11723

Statistics of Cancer Registration Center
2003
2004
2005
2006
2007
2008
2009
Total

Sciences. After receiving data from the national pathology
centers, disease administration center reviews them in terms
of proper encoding and revises the existing the duplicated
cases and defects in data by means of Pars Software. In this
research, all of national registered cases have been examined
during the years 2003-2009 across the country as well as the
isolated statistics regarding esophageal cancer for each
province. The reported incidence rates have been
standardized by means of direct method and based on
standard population of the WHO. The extracted data of the
whole country have been explored and studied according to
the number of cases and standardized incidence rates of the
provinces. After data collection, disease trend during the
years of conducting the study and determining the frequency
distribution of esophageal cancer were drawn based on
different zones. Also, the assessment of significance of
changes in trend of incidence cases diagrams was evaluated
by means of WINPEPI software.

Based on the statistics from the Cancer Registration Center,
the highest age standardize incidence rate (ASR) was 7.77%
per 100,000 populations among females during this period
while the lowest rate of ASR was 4.93 that has been observed
in 2003. Similarly, study on reports from the Cancer
Registration Center in the provinces of the countries during
years 2003-9 has shown that the ASR of esophageal cancer
in 30 provinces in Iran (Table 2) in which the highest ASR
was related to the Ardabil province with 19.03 per 100000
populations in 2008 (for females) and the lowest ASR in
ChaharMahal and Bakhtiari and Booshehr provinces with
0.48 and 0.42 per 100000 populations.

Chi-Sq = 48.17 (DF: 1); P = 0.000 (3.9E-12)

Diagram 2. Chart of significance of variance trend for occurrence of
esophageal cancer in Iran

This statistics show that the northern and northwestern
provinces of the country have the highest incidence rate of
esophageal cancer and the trend of cancer occurrence in
these provinces has an uphill trend compared to the other
zones.
The statistical significance of changes in trend diagram of
Age Standardized Incidence Rate (ASR) of esophageal
cancer per 100 thousands populations was assessed by means
of WINPEPI software during this time interval where their
results are given in Diagram 2 separately based on gender.

According to this diagram, changes in the trend of
esophageal cancer occurrence in both genders is remarkably
significant (P<0.0001).
4. Discussion
Based on the data collected from Cancer Registration
Center, the age standardized incidence rate (ASR) of
esophageal cancer in Northern provinces is as follows:
Golestan (males: 12.30 and females: 9.91), Mazandaran
(males: 9.44 and females: 7.58), and Ardebil provinces
(males: 8.15 and females: 9.91) where this finding is aligned
with the acquired results from other studies such as
Zendehdel, Semnani, and Malekzadeh in Golestan, Hajian in
Mazandaran, Sokooti in Ardebil, and KhabazKhoob in
Tehran [5, 12, 17].
Regarding the epidemiology of esophageal cancer, the
north of Iran is not only one of the zones, which are situated
on esophageal cancer belt, but also is assumed as one of the
focal points for esophageal cancer in the world. In Turkmen
Sahara Region this rate is at the peak. According to the
studies conducted on these data and also various
epidemiologic studies on littoral regions of Caspian Sea,
there is stark difference in rate of esophageal cancer
occurrence in the limited geographical zones and such a
difference may be attributed to ecologic factors and/ or
genetic susceptibilities.
It is noteworthy that the esophageal cancer is one of the
cancers in which the ecologic factors intervene in its
occurrence in addition to genetic effect and these results have
been confirmed by the Besharat in Golestan province [12, 13,
17, 18]. According to these statistics, the gender ratio of
esophageal cancer was different in various provinces but this
rate was often higher among males than in females and this

Table 2. Standardized Mortality Rate of esophageal cancer in national provinces during years 2003-2009
2003
2004
2005
2006
2007
2008
F
M
F
M
F
M
F
M
F
M
F
M
1.99
Eastern Azerbaijan
1.49
7.99
8.39
3.13
2.17
5.30
4.53
9.92
10.76 13.52 12.07
10.27 9.04
Western Azerbaijan
9.70
9.77
11.27 8.70
9.95
9.70
12.04 9.68
12.22 8.20
8.15
Ardebil
8.14
16.13 4.18
13.76 11.64 6.07
6.25
12.83 10.23 19.03 14.60
1.76
Isfahan
1.58
1.92
3.06
1.92
2.74
2.21
3.21
2.17
3.20
1.83
3.83
4.15
Ilam
9.44
9.18
4.62
9.84
6.81
2.64
5.52
8.26
10.28 10.74 11.83
1.49
Booshehr
0.56
0.68
1.60
0.66
0
0.56
3.69
1.28
1.12
0.72
3.45
4.93
Tehran
5.61
2.18
2.27
3.31
3.26
2.49
3.75
2.64
2.64
5.29
5.16
0
ChaharMahal&Bakhtiari
0
0.48
1.64
1.65
1.96
1.28
3.61
0.77
2.77
1.06
4.23
Southern Khorasan
10.49 4.88
4.35
4.01
0.41
1.10
11.39 10.95
RazaviKhorasan
13.67 11.04 12.74 9.86
8.90
10.33 13.87 13.59 13.79 11.28 14.32 13.93
Northern Khorasan
12.62 10.59 9.15
7.65
6.35
12.77 14.42 11.42
2.14
Khuzestan
1.48
2.04
1.89
2.27
1.82
1.76
1.58
1.97
2.49
3.53
3.59
6.41
Zanjan
5.33
8.65
5.42
3.44
6.24
7.57
6.27
7.48
6.76
10.19 6.74
5.22
Semnan
6.48
5.93
6.64
14.92 5.02
8.72
7.94
6.97
8.85
12.10 10.53
1.84
Sistan& Baluchistan
2.11
2.08
1.21
3.19
2.50
3.47
2.23
2.73
2.58
4.45
2.74
2.53
Fars
1.34
1.32
2.08
1.20
2.28
1.46
2.05
2.00
4.09
2.91
3.68
6.16
Qazvin
5.74
4.36
3.83
4.35
3.81
6.46
5.29
3.21
3.80
5.63
8.08
5.35
Qom
4.42
4.94
5.73
5.13
5.65
4.29
6.04
6.28
5.16
4.49
5.02
5.01
Golestan
5.56
7.62
8.33
11.04 11.74 11.79 13.99 11.04 13.73 12.19 14.80
4.41
Guilan
3.03
4.03
4.86
6.13
7.42
5.79
6.85
7.14
8.87
5.99
9.31
5.02
Lorestan
3.93
7.66
6.57
4.30
4.02
5.98
6.89
7.58
7.13
11.08 11.83
6.26
Mazandaran
7.28
7.27
7.17
7.51
9.58
8.68
10.16 8.78
7.28
10.68 10.93
1.80
Markazi
0.92
2.23
2.29
1.95
2.19
1.97
3.89
4.16
3.53
2.06
2.16
0
Hormozgan
0.52
2.14
1.30
1.26
0.95
2.37
1.42
2.59
1.33
2.22
0.99
2.77
Hamedan
3.76
2.82
2.44
4.89
3.19
4.48
4.04
4.39
6.35
4.06
5.63
Kurdistan
13.70 7.48
16.09 7.76
11.02 8.74
13.06 11.18 12.09 9.94
15.97 11.95
1.05
Kerman
1.88
1.84
0.97
2.15
1.81
2.22
1.59
1.78
1.80
2.38
2.58
5.65
Kermanshah
7.10
5.17
6.48
7.15
5.29
5.26
7.31
7.33
5.37
7.61
6.53
0
Kokiluyeh& Boyer Ahmad
0
0.53
4.49
2.39
0.48
1.55
2.34
2.29
3.90
1.92
2.60
1.60
Yazd
3.54
2.80
1.19
0.81
2.32
1.62
2.81
4.72
4.96
4.83
2.27
Province

2009
F
M
11.57 12.09
19.32 11.52
9.91
8.15
2.53
2.83
6.84
4.52
1.13
0.42
4.08
4.18
0.78
3.00
10.62 7.82
11.49 12.95
8.35
14.19
1.88
2.75
5.14
7.92
5.52
4.74
4.01
2.82
2.29
2.89
4.62
6.21
4.39
3.05
10.27 12.30
4.82
7.76
7.16
8.80
7.85
9.44
3.93
2.95
1.93
1.39
5.43
5.69
14.73 11.77
2.83
2.41
7.05
4.89
2.41
5.14
4.86
2.72

indicates that males are more susceptible to this cancer than
females. This finding is consistent with the studies conducted
by Esmailnasab and Sajadi in Iran and William J and
Coleman MP in USA [9, 11, 20].
Examining the diagram of total ASR of cancers in this
country indicates that as age increases, the rate of occurrence
of this cancer rises and the maximum age standardized
incidence rate of esophageal cancer occurs in women and
men at the age of 80 and then it is reduced. This rate is
decreased because of lack of reference of patients to
diagnostic centers, inaccessibility of old persons to
diagnostic facilities or lack of execution of diagnostic
experiments by physicians at such ages. This finding
corresponds to the results of the studies of Esmailnasab in
Sanandaj and Khabaz in Tehran [12]. According to the
published reports by the National Cancer Registration
Center, esophageal cancer includes 4.4% of total womenrelated cancers and it has been known as the fifth most
prevalent cancer among Iranian females. Similarly, with the
rate of 5.4% of total men- related cancers, this cancer is the
eighth most prevalent cancer among Iranian males. Based on
these reports, rate of morbidity and occurrence of esophageal
cancer varies according to geographical zone, race and life
conditions, socio- economic status, and lifestyle and these
findings have been verified in the study by Gholipoor from
Tabriz, Malekshah et al in Golestan, and Hemati in Ilam [14,
15, 21].
In the study by Anita AM Botterweck in Europe carried out
in 10 European countries, it has been concluded that the
mortality rate of this cancer has had a growing trend in the
northern and southern and western European countries
including Denmark, Belgium, Germany, and UK. Except in
some central regions like Switzerland and Basel city in this
country where the cancer has had been relatively fixed and
even with a decremented trend, this finding is consistent with
the studies conducted in other countries. For example, it is in
line with the studies conducted by Susan S and Katrina F in
USA, Shuzheng Liu in China and Hong Kong, and A.
Paloma Vizcaino in Africa [22, 23].
In the study by Anita AM Botterweck in Europe carried out
in 10 European countries, it has been concluded that the
mortality rate of this cancer has had a growing trend in
northern and southern and western European countries
including Denmark, Belgium, Germany, and UK. Except in
some central regions like Switzerland and Basel city in this
country where the cancer has had been relatively fixed and
even with a decremented trend, this finding is consistent with
the studies conducted in other countries. For example, it is in
line with the studies conducted by Susan S and Katrina F in
USA, Shuzheng Liu in China and Hong Kong, and A.
Paloma Vizcaino in Africa [22, 23].
Considering the statistics from the Cancer Registration
Center, this cancer has had an ascending trend in Iran. These
findings are consistent with the statistics presented in various
points of the world signifying a growing trend in such a way
that according to the statistics from WHO Organization, the
occurrence of this cancer has an up-surging trend in the
recent decades [25]. Based on the studies conducted by
Chiang et al. in Hong Kong, the morbidity rate of this cancer
in Hong Kong during the recent four decades has had no
identical trend. However, during the recent years this cancer
has had a relatively fixed trend and has reduced in some
cases. These findings are in line with the studies conducted
in ten European countries and the results may be used for

improving medical healthcare conditions and for changing
lifestyles [26]. In a national study that was executed by
Zendehdel in Iran, the occurrence rate of this cancer in Iran
has increased both in males and females from 2004 to 2006.
However, no upward trend has been observed for 30
provinces. Similar results were derived from studies done by
Hajian in Mazandaran, Semnani in Golestan, Tayebi in
Babolsar, and Esmailnasab in Kurdistan. All these researches
have signified an incremental trend of this cancer in the
country and this complies with the official published reports
by the National Cancer Registration Center [11, 27]. In a
study that was conducted by Eslami et al. in Iran, the relation
between elements among social capitals with the occurrence
and risk factors of esophageal cancer have been examined.
They have concluded that the elements of social capitals
including training social welfare, marriage, and socioeconomic status etc. has had a reverse and significant relation
with the occurrence of this cancer [26, 28].
5. Conclusion
With respect to the statistics from the Cancer Registration
Center in Iran, like all the other regions in the world, the
trend of this disease is growing. It has been proved that the
occurrence of this cancer is higher in the northern strip
compared to the other regions of the country. At the same
time, the burden caused by the occurrence of this disease and
the etiologic investigations in the country particularly in the
central regions seems necessary. Thus, it is suggested that
etiologic and pathologic studies should be designed and
conducted with ongoing plans to raise the awareness of
people in these regions concerning the significant relations
between this cancer, unhealthy lifestyle and lifestyle. In
addition, improving eating habits and enhancing health and
leading a more active life will reduce the occurrence of this
cancer in the country, especially in the regions susceptible to
high risks.
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