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ABSTRACT
Background: Esophageal cancer is the sixth cause of death in the world, there was a lack of 
population‑based information on the trend and incidence rate of esophagus cancer, so this study 
aimed to determine the incidence and pathological changes of esophagus cancer in Iran.
Methods: In this study, data were extracted from annual cancer registry reports of Iranian ministry 
of health between 2003 and 2008. Standardized incidence rates were calculated using the world 
standard population, and incidence rate was calculated by age groups, sex, and histological type. 
Data on epidemiologic trend and histology were analyzed using Joinpoint software package.
Results: In this study, there were 18,177 recorded cases of esophagus cancer. Of all cases, 
45.72% were females and 54.28% were males. Sex ratio was 1.19. The most common histological 
types related to squamous cell carcinoma NOS and adenocarcinoma NOS were 64.53% and 
10.37%, respectively. The trend of annual changes of incidence rate significantly increased in both 
sexes. The annual percentage changes, the incidence rate was 7.9 (95% confidence interval [CI]: 
3.3–12.6) for women and 9.6 (95% CI: 6.0–13.2) for men. The histology type of SCC, large cell, 
nonkeratinizing and SCC, keratinizing and SCC, NOS had a significant decreasing trend in total 
population (P < 0.05).
Conclusions: According to this study, the trend of age‑standardized incidence rate of esophagus 
cancer in Iran is rising. Hence, to prevent and control this cancer, it is necessary to investigate 
related risk factors and implement prevention programs in Iran.
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of developing countries, in which recently occurred the 
significant population growth and economic and social 
status changes.[1,2] Approximately, 51,000 new cases 
of all cancers were annually diagnosed in Iran. Nearly, 
38% of these cancer cases in both sexes were due to 
gastrointestinal tract, of which 65,000 cases suffered 
from esophagus cancer.[3] Of yearly 35,000 death from 

INTRODUCTION

It is estimated to increase the prevalence rate of cancer 
about 45% by 2025 in developed countries. Iran is one 
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cancer in Iran, 5800 cases were related to this cancer.[3] 
Esophagus cancer is the sixth cause of death in the world. 
About 407,000 people die from cancer worldwide.[4] 
Geographical distribution is one of the important factors 
in the incidence of cancers.[5‑8] Esophagus cancer rarely 
occurs in Western countries, but it is considered one 
of the eight most common cancers in the world.[9] The 
highest incidence rate, 100–180/100,000, was observed in 
the North of Iran and North of China, while in the USA 
the rate was <5/100,000.[10]

The lack of early symptoms and the strong bilateral 
lymph flow of esophagus make the diagnosis to take 
place in advanced stages.[11] Both histological types of 
esophagus cancer (squamous cell carcinoma [SCC] and 
adenocarcinoma [ADC]) are very fatal, with 5 years 
survival <10%.[12]

In the past, 90% of cases of cancer were attributed 
to SCC. Over the past decades, ADC has increased, 
and recently constitutes 60% of the cancer 
cases.[2] In developing countries, such as Iran and 
China, SCC is the most common malignancy (90% 
of cases).[13] Recent studies in Iran showed that the 
prevalence of  adenocarcinoma (ADS) is increasing.[14] This 
may be the improvement of public health, and epidemic 
of obesity and gastro‑intestinal reflex diseases.[15]

Environmental factors, including Western lifestyles, are 
effective in the incidence and pathology of esophagus 
cancer, especially in developing countries such as Iran.[16] 
The lack of a comprehensive and population‑based study 
on the incidence, pathological, and clinical aspects 
of esophagus cancer, this study investigated the 
epidemiological trend and pathological changes in 
esophagus cancer in Iran.

METHODS

Data source
This secondary data analysis study was carried out based 
on longitudinal program in Iran that have national registry 
of cancer (NCR) which is trying to identify all cases of 
cancer occurring in Iran. Data used in this study were 
obtained from NCR, and disease control and prevention 
of ministry of health and medical education in Iran for 
2003–2008.[17] More details about cancer registry in Iran 
were previously published in the International Journal of 
Preventive Medicine.[18]

In this study, data on the incidence of esophageal cancer 
were selected according to the International Classification 
of Diseases‑Oncology with the code C15 for age groups 
and sex.[19] Standardized incidence rates were calculated 
using the world standard population. The crude 
incidence data were also computed. Histological data, 
like squamous cell carcinoma NOS, SCC keratinizing, 
scc large cell nonkeratinizing, adenocarcinoma NOS, 

carcinoma NOS, also was extracted by sex and years of 
the study for the cancer.

Statistical analysis
We calculated crude incidence rate and the 
age‑standardized incidence rate (ASIR)/100,000 persons. 
To describe incidence time trends for 6 years studied, we 
carried out joinpoint regression analysis using the software 
Joinpoint Regression Program, Version 4.1.1.1 October 
2014.[20,21] As well to evaluate the histological changes, were 
obtained the percentage allocated for kind of histological 
types. So to analysis histology change percentage trends 
for 6 years, we used the software joinpoint regression 
program and carried out joinpoint regression analysis 
for data analysis. The test of significance uses a Monte 
Carlo permutation method (i.e., it finds “the best fit” 
line). Joinpoint regression analysis involves fitting a 
series of joined straight lines on a log scale to the trends. 
The final model selected was the most parsimonious of 
these, with the estimated annual percent change (APC) 
based on the trend within each segment. All statistical 
tests were two‑sided. In describing trends, the terms 
“significant increase” or “significant decrease” signify 
that the slope of the trend was statistically significant 
(P < 0.05).

RESULTS

In this study, there were 18,177 recorded cases of 
esophagus cancer. Of all cases, 45.72% (8311 cases) 
were females and 54.28% (9866 cases) males. Sex 
ratio (male to female) was 1.19. The most common 
histological types related to  squamous cell carcinoma 
NOS and adenocarcinoma NOS were 64.53% and 10.37%, 
respectively. Table 1 shows the number of cases, crude, 
and ASIRs.

Epidemiological trend
To evaluate the changes in the incidence of esophageal 
cancer, comparison of ASIR indicated an increasing 
trend. In other words, the standardized incidence 
rate increased from 4.93 to 7.77 for women and from 

Table 1: Frequency, crude, and standardized incidence 
of esophagus cancer by sex, during the years 2003-2008

Female Male Total 
population

Count CIR ASIR Count CIR ASIR Count CIR

2003 1093 3.38 4.93 1246 3.65 4.64 2339 3.51
2004 1192 3.62 5.41 1392 4.01 5.05 2584 3.81
2005 1429 4.17 6.12 1617 4.47 5.71 3046 4.32
2006 1403 4.11 6.07 1772 4.92 6.25 3175 4.51
2007 1412 4.13 6.14 1699 4.72 6.16 3111 4.43
2008 1782 5.22 7.77 2140 5.94 7.66 3922 5.58
CIR=Crude incidence rate (per 100,000 persons), ASIR=Age-standardized incidence 
rate (per 100,000 persons)
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4.64 to 7.66 for men. Results of joinpoint analysis 
revealed that the trend of annual changes of incidence 
rate significantly increased in both sexes. The Annual 
Percentage Changes (APC), the incidence rate was 7.9 
(CI: 3.3‑12.6) for women and 9.6 (CI: 6.0‑13.2) for men 
[Figure 1].

Histological trend
Two type of histology (squamous cell carcinoma NOS, 
and adenocarcinoma NOS) included 87.3%and 86.56% 
of the histology of esophageal cancer in women and 
men, respectively. The frequency of five common 
histological types of esophageal cancer is shown in 
Figure 2.

The percentage allocated to histology types of esophageal 
cancer was not constant during years studied. The 
percentage allocated for histology of squamous cell 
carcinoma NOS (SCC), and SCC large cell, and 
nonkeratinizing had a significant decreasing trend in both 
sexes (P < 0.05). The decreasing trend was quicker for 
scc large cell, and nonkeratinizing than SCC. The type of 
adenocarcinoma NOS increased in both sexes (P < 0.05) 
[Table 2].

DISCUSSION

Our study investigated the trend of incidence and 
pathological changes of esophagus cancer during 

2003–2008 in Iran. Our findings showed that there was 
an increasing trend of esophageal cancer over 6 years. 
The incidence rate is also higher in men than women. 
The decreasing trend was quicker for SCC, large cell, and 
nonkeratinizing than SCC. ADC, NOS had an increasing 
trend in both sexes.

In this study, most cases were SCC (64.53%) followed 
by the AD (10.37%). There was a significant decreasing 
trend for SCC, while AD is significantly increased 
in both sexes. Incidence of esophageal cancer of 
AD is rising in many European countries.[9] AD 
incidence is enhancing in China.[22] In developing 
countries, including Iran and China, SCC is also 
the most common, and responsible for nearly 90% 
of cases.[13] The prevalence of this type of cancer is 
decreasing in the world. Also SCC type of esophagus 
cancer is declining, but ADC is increasing in Iran.
[14] changes in the epidemiology of esophageal cancer 
in the world and Iran occurred two to three decades 
after health promotion and cultural, economic and 
social development. Obesity and acid reflux from the 
stomach into the esophagus are possible causes of this 
cancer.[15,23] In Iran and other developing countries, 
lifestyle changes and westernization lead to become the 
incidence of cancer similar to the developed countries.

The reported incidence rate of the cancer was 13.8/100,000 
in men and 6.5/100,000 in women in developing countries. 
In developed countries, the rates were 6.5 and 1.3/100,000 
in men and women, respectively.[24] Our results indicated 

Table 2: Joinpoint analyses of cancer percentage allocated trend to the histology data for esophageal cancer in Iran (2003-2008)

Female Male Total population

APC 95% CI APC 95% CI APC 95% CI

SCC, NOS −2.1^ −4.0-−0.2 −2.7^ −5.1-−0.3 −2.5^ −4.6-−0.3
SCC, keratinizing −7.0 −14.1-0.6 −5.7 −13.7-3.1 −6.4^ −10.7-−2.0
SCC, large cell, nonkeratinizing −13.6^ −23.4-−2.7 −22.1^ −30.5-−12.7 −18.7^ −26.4-−10.1
Adenocarcinoma, NOS 11.9 −7.6-35.6 8.7 −5.7-25.4 9.8 −5.6-27.6
Carcinoma, NOS 1.2 −16.5-22.6 2.4 −7.9-13.7 2.0 −6.6-11.4
^APC is significantly different from zero at alpha=0.05. APC=Annual percentage change, SCC=Squamous cell carcinoma, NOS=Not otherwise specified, CI=Confidence interval

Figure 1: Joinpoint analysis for incidence of esophagus cancer (male 
and female) in Iran, 2003–2008; age‑standardized rate/100,000 (using 
world standard population) Figure 2: Distribution of histology esophageal cancer in Iran
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that the rates were 7.56 and 7.77/100,000 in men and 
women, respectively. No difference was seen between 
them. Geographical distribution of esophageal cancer is 
different in Iran. Age‑standardized rate (ASR) for women 
and men was 43.3 and ‑36.3/100,000, respectively, in the 
province of Golestan.[25] ASR was 15.4 and 14.4/100,000 
in women and men, respectively, in the province of 
Ardebil.[26] In the province of Semnan, the rate was 11.7 
and 8.8/100,000 in women and men, respectively.[27] The 
lowest in Kerman province rate was 3 and 2.1/100,000 in 
women and men, respectively.[28] The mentioned regions 
are the belt for esophageal cancer, especially the North 
East of Iran. Unlike SCC, with equal prevalence in men 
and women, male factor is considered an important risk 
factor for ADC.[29] According to globacan, AD more 
occurred in most countries in men.[24] Our study revealed 
that the prevalence of AD was 2.64 times more in men 
than women. However, the prevalence of SCC was 
1.06 times more in men than women.

A number of case–control studies in Iran[30] and India[31] 
showed that drinking hot tea and coffee increases the risk 
of esophageal cancer. The results of case–control studies 
conducted in Golestan showed that drinking too hot has 
increased the risk of esophageal cancer about 10‑fold.[32] 
Malnutrition and low fruit and vegetable intake increase 
the risk of SCC.[33] However, scientific evidences have not 
declared that regular consumption of vegetables and fresh 
fruits may reduce the risk of SCC.[34] A study performed 
in high‑risk areas (such as Golestan) in Iran revealed that 
nitrosamine levels in the saliva of population were 4 times 
more than German population.[13] Poor oral hygiene is 
associated with the risk of the esophagus and stomach 
cancers.[35] There is a relationship between oral disease and 
tooth loss, and higher rates of mouth and stomach cancers. 
In China,[36] Latin America, Eastern Europe, and Japan, 
similar to Iran, inadequate oral hygiene was considered as 
a precursor of esophageal squamous dysplasia.[28]

Strong risk factor for AD may be obesity and the absence 
of helicobacter pylori infection.[37] Smoking and acid 
reflux from the stomach into the esophagus increases 
the risk of AD. Obesity and overweight are other major 
causes of AD. In the future, this type of esophagus cancer 
dramatically increases in Iran because of obesity and 
overweight epidemic associated with acid reflux from the 
stomach into the esophagus and reducing the amount of 
helicobacter pylori infection.[1,2]

Improving the cancer registration system may be one of 
the reasons of increasing the cancer. A study on the trend 
of skin cancer incidence performed in Italy declared that 
advances in diagnostic techniques and the development 
of cancer registration lead to a large proportion of the 
increase in the incidence of skin cancer.[38]

According to the report of Iranian ministry of health, the 
cancer registry in the country has increased from 18% in 

1998 to 80% in 2005.[39] This may be due to improving 
the cancer registration system. Hence, in interpreting 
the results of studies regarding all cancers, the problems 
and of cancer registration should be considered. In other 
words, the share of the development of cancer registration 
and high proportion of the most difficult areas should be 
distinguished from each other.

The lack of population‑based data regarding the 
prevalence and mortality is one of the major problems in 
esophageal cancer. In some low‑income countries, there 
are the primary barriers such sanctions and racial and 
cultural beliefs, except for the diagnosis and effective 
management of cancer. Researchers believe that advances 
in cancer treatment, even in countries with limited 
resources, can helpful because early detection increases 
the effectiveness of treatment.

CONCLUSIONS

According to this study, the trend of ASIR of esophagus 
cancer in Iran is rising. Hence to prevent and control this 
cancer, it is necessary to investigate related risk factors 
and implement prevention programs in Iran.
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