
R E S E A R C H Open Access

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Saadaat et al. BMC Cancer         (2022) 22:1112 
https://doi.org/10.1186/s12885-022-10228-9

BMC Cancer

*Correspondence:
Ahmed Maseh Haidary
ahmed.maseh9t9@gmail.com
1Department of Pathology and Clinical Laboratory, French Medical 
Institute for Mother and Children (FMIC), Kabul, Afghanistan

2Central Public Health Laboratory, Ministry of Public Health, Kabul, 
Afghanistan
3Department of Radiology, Jumhoriat Hospital, Kabul, Afghanistan
4Gastro-enterology unit, Department of Medicine, Rabia Balkhi Hospital, 
Kabul, Afghanistan
5Department of Oncology, Ali Abad Hospital, Kabul, Afghanistan

Abstract
Background:  Worldwide, esophageal cancer (EC) is a common cancer in term of incidence and mortality and is the 
4th common cancer in Afghanistan. Current study aimed to evaluate the profile of risk factors for EC among patients 
diagnosed at tertiary level in Afghanistan.

Methodology:  A descriptive cross-sectional study was carried out between January 2019 up to February 2021 
including all esophageal cancers diagnosed at pathology department of French Medical Institute for Mothers and 
Children, Afghanistan.

Result:  240 diagnosed cases were analyzed, in which 59.40% of squamous cell carcinoma and 41.07% 
Adenocarcinoma. Both histopathological type of were predominantly diagnosed in males. The majority of the 
patients were residents of rural areas. More than 80% of the patients were illiterate with only less than 2% completing 
higher education. Majority of the patients were laborers and farmers while less than 10% were employed. According 
to income assessment, more than 80% were from low-income household, the rest from middle-income and none 
from high-income family. Oral snuff consumption was noted in 33.9% of squamous cell carcinoma patients and 40% 
adenocarcinoma patients whereas, family history of esophageal cancer was observed in 37.8% and 36.7% in both 
types of carcinomas, respectively. More than 60% of both types of carcinomas patients were hot tea drinkers.

Conclusion:  Current study demonstrated that most patients diagnosed with esophageal cancers were male, 
uneducated, belongs to low-income groups, lives in rural areas. These findings suggest distribution of esophageal 
cancer in specific socioeconomic groups, clearly demonstrating the need further analytical study.
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Introduction
Globally, esophageal cancer (EC) is the 7th most common 
cancer in term of incidence and 6th in term of mortal-
ity. In 2018, it was estimated that one in every 20-cancer 
related deaths belonged to EC. The incidence is widely 
variable in different parts of the world [1]. In Afghani-
stan, EC is the fourth-most common cancer in both the 
sexes, and fifth common cancer in women, as reported 
by GLOBOCAN 2018 [2, 3]. The incidence rate of the EC 
may vary by up to 20-fold depending on regions of the 
world [4].

EC arises from the surface lining epithelial cells of 
esophagus. Squamous cell carcinoma (SCC) and adeno-
carcinoma (AC) are the two most common types of EC, 
while Less than 1% are sarcomas or small cell carcino-
mas, with very rarely reported incidence of esophageal 
lymphoma, melanoma, or carcinoid [3]. The main risk 
factors for EC in Asian belt till now have not been under-
stood very well [5]. Poor nutritional status, low intake of 
fruits and vegetables, low socioeconomic status, smoking 
and excessive alcohol consumption are known as putative 
risk factors [4, 6]. Association between EC and low socio-
economic status have been reported in a study conducted 
in Kashmir that was supported by another study in Iran, 
demonstrating strong relationship between EC and low 
socio-economic status, low education level and residence 
in rural areas of the country [7, 8]. In Afghanistan, no 
reported data is available to study the risk factors for EC 
and therefore the current study was conducted to dem-
onstrate the frequency of various risk factors for EC at 
tertiary level in the country. A previous study conducted 
in northern Afghanistan was based on endoscopic exami-
nation findings for diagnosed of esophageal cancer with-
out consideration of the histopathological features [9].

Materials and methods
Patients and factors evaluated  The project was 
approved by ethical review committee of the French Med-
ical Institute for Mothers and Children (FMIC). This was 
a descriptive cross-sectional study, conducted between 
January 2019 up to February 2021, for EC cases diagnosed 
in the department of Pathology and clinical laboratory of 
FMIC. All the cases were biopsied during endoscopy and 
sent to histopathology section for confirmative diagno-
sis. The biopsies were submitted in 10% Formalin solu-
tion prior to further processing. Paraffin embedded issue 
sections were stained with hematoxylin and eosin (H&E) 
and then the slides were examined under microscope for 
diagnosis, histologic sub-classification and determina-
tion of the level of differentiation of the carcinoma. Prior 
to interview, all the patients were asked if they want to 
be part of our study, and informed consent was acquired 
from those who accepted to be part of our study. A self-
structured questionnaire included age, gender, ethnicity 

group, residence, education level and income were asked 
from all patients who were diagnosed with EC. Ethnicity 
groups were segregated into four large groups that are 
Pashtun, Tajik, Uzbek-Turkmen and Hazara, while small 
ethnic groups were labeled as others. Residence area was 
labelled as rural or urban and province of the country, 
which furtherly divided the data into seven health zone of 
the country. Education level was categorized as illiterate, 
primary school, high school level, more than high school 
and university level. Income was also categorized as low, 
middle and high. Patients who were labor worker, with no 
business property, car and own house were considered as 
low income. Patients who had job, with own house but no 
additional properties or business were labelled as middle 
income and patients who had almost permanent high sal-
ary job, own houses, cars or additional properties were 
considered in high income groups.

Statistical analysis  Means and Standard Deviations 
were calculated for continuous variables while frequency 
and proportions were calculated for categorical variables. 
The analyses were performed with the SPSS, version 25.

Results  Current study included 240 EC cases, of which 
75% were SCC and 25% were AC, as shown in Table  1. 
Majority of the cases were diagnosed in male, consti-
tuting 71% and 78,3%, respectively for SCC and AC, 
shown in Table 1. The mean age at diagnosis for SCC was 
59.74 ± 9.02 y and for AC was 60.15 ± 9.96 y, also shown 
in Table 1. The lowest age of occurrence was 35y for both 
type of the carcinomas. Most of the SCC cases (40%) 
and AC cases (38.3%) were diagnosed between the age of 
60–69 years, as shown in Table 1.

Shown in Table 1, majority of the patients were living in 
rural areas (SCC 93.2% and AC 86.7%) and the remaining 
were residents of urban regions of the country. Similarly, 
considering regional distribution, most of the patient 
were from center zone of the country, constituting 31.7% 
for SCC and 27.2% for AC. The second most common 
country region was North-East constituting 21.1% for 
SCC and 25% for AC cases. Majority of the patients, i.e., 
81.7% of SCC and 83.1.7% of AC case were illiterate, only 
1.1% of SCC and 1.7% of AC cases had completed high-
school educations and the rest were having the education 
of primary school.

As shown in Table 1, considering the disease distribu-
tion in various ethnic groups of the country, both, the 
SCC and AC were most common in Pashtun, constitut-
ing 37.8% of SCC and 40% of the cases respectively, fol-
lowed by Tajik, Uzbek and Hazara. Large number of the 
patients belonged to the low-income families (83.9% of 
SCC) and (85% of the AC), the rest were having mid-
dle income, while none of patients belonged to high 
income families, also shown in Table 1. Similarly, shown 
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in Tables  2 16.7% of the SCC patients and 15% of AC 
patients were cigarette smokers. 33.9% of SCC and 40% 
of AC cases were oral snuff users. Nearly all patients were 
non-alcoholic in our study, as only 4 out of 240 patients 
had very occasionally experienced alcohol drinking dur-
ing their lifetime. According to tea drinking habit, major-
ity of SCC and AC patient had the habit of drinking tea at 
higher temperature 63.8% and 61.7%, respectively.

Of the male patients in our study, 42.2% of SCC and 
60.6% of AC cases were diagnosed in farmers while all 
female patients in both carcinoma cases were house 
wives. Non-employed including laborers and simple 
workers constituted 24% of the SCC cases and 16.7% of 
AC cases and only 4.4% and 8.3% of the SCC and AC 
patients respectively were having office work or own 
business. In addition, near all patients of both group 
of carcinomas (97.2% of SCC and 95% of AC) were 
not doing regular exercise. In our study, 37.8% of SCC 
patients and 36.7% 0f AC patient had history of EC in 
first degree family members.

Discussion
EC mostly involves older people and the risk rises with 
age, with an average age of 67 year at the time of diag-
nosis [10]. In our study age group “60 years and above” 
was the most common age group for both SCC & AC of 
the esophagus. Studies conducted in various neighbor-
ing countries reported similar findings [11–13]. The EC 
most commonly affects male than female population. The 
incidence of AC was reported to be 6–10 times more in 
male as compared to female patients, while the incidence 
of esophageal SCC was reported to be 2–3 times more 
in male as compared to female patients [14]. The current 
study also demonstrated that majority of the EC cases 
were diagnosed in males. The higher incidences of EC in 
males maybe related to their higher exposure to possible 
risk factors such as smoking, snuff dipping and exposure 
to agricultural products with EC cases mostly reported 
in farmers. The predominant histologic type of the EC in 
our study was the SCC which comprised (75%) followed 
by the AC that comprised of (25%). World-wide, SCC and 
AC were most common cancers of esophagus and con-
stituted 95% of all EC cases. However, globally SCC is 
the predominant type of EC [15]. It has been also illus-
trated that SCC was more prevalent in under-developed 
countries and AC was prevalent in developed countries 

Table 1  Socio-demography and family history of the study 
population
Variables SCC = 180 AC = 60

Number (%) Number (%)

Age group 
(year) 30–39 1 (0.6%) 1 (1.7%)

40–49 19 (10.6%) 7 (11.7%)

50–59 59 (32.8%) 15 (25. %)

60–69 72(40%) 23 (38.3%)

> 70 29 (16.10%) 14 (23.30%)

Mean age 
(SD*)

59.74 ± 9.02 Y 60.15 ± 9.96 
Y

Gender Male 128 (71.1%) 47 (78.3%)

Female 52 (28.9%) 13 (21.7%)

Ethnicity 
Group

Pashton 68 (37.8%) 24 (40%)

Tajik 57 (31.7%) 19 (31.7%)

Uzbek-Turkmen 28 (15.6%) 7 (11.7%)

Hazara 24 (13.3%) 8 (13.3%)

Others 3 (1.7%) 2 (%3.3)

Education level Illiterate 147 (81.7%) 50 (83.3%)

Primary school 31 (17.2%) 9 (15%)

secondary/high 
school

2 (1.1%) 1(1.7%)

Residency Rural 162(90.0%) 52 (86.7%)

Urban 18 (10.0%) 8 (13.3%)

Country zone Center 49 (27.2%) 19 (31.7%)

North-East 38 (21.1%) 15 (25.0%)

North 31 (17.2%) 8 (13.3%)

South-East 24 (13.3%) 6 (10.0%)

West 18 (10%) 5 (8.3%)

South 11 (6.1%) 4 (6.7%)

East 9 (5.0%) 3 (5.0%)

Occupation Farmer 76(42.2%) 46 (60.6%)

House wife 52 (28.9%) 9(15%)

Non-employee 44 (24.4%) 10 (16.7%)

Employee 8 (4.4%) 5 (8.3%)

Income Low 151 (83.9%) 51 (85%)

Middle 29 (16.1%) 9 (15%)

High 0 (0%) 0 (0%)

Exercise Never 175 (97.2%%) 57 (95.0%)

Ever 5 (2.8%) 3 (5%)

Family history 
of EC

No 112 (62.2%) 38 (63.3%)

Yes 68 (37.8%) 22 (36.7%)

Family history 
relationship

Parents 23 (54.8%) 4 (36.4%)

Brothers and sisters 19 (45.2%) 7 (63.3%)
*Standard deviation

Table 2  Hazardous and habits characteristic of patients
Variables SCC = 180 AC = 60

Number (%) Number (%)

Smoking No 150 (83.3%) 51 (85%)

Yes 30 (16.7%) 9 (15%)

Smoking 
duration

Up to 10 year 13 (50%) 5 (38.4%)

More than 10 year 13 (50%) 13 (61.6%)

Oral snuff using No 119 (66.1%) 36 (60%)

Yes 61 (33.9%) 24 (40%)

Duration of snuff 
using

Up 10 years 5 (8.9%) 4 (13.8%)

More than 10 years 51 (91.1%) 25 (86.2%)

Alcohol drinking No 178 (98.9%) 58 (96.7%)

Yes 2 (1.1%) 2 (3.3%)

Hot tea drinking 
habit

No 65 (36.1%) 23 (38.3%)

Yes 115 (63.8%) 37 (61.7%)
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[16, 17]. The current study demonstrated that most of 
the patients with EC belonged to low-income families 
(more than 80%) and up to 80% were uneducated. Low 
socio-economic status and low education level were 
related the increases of the EC incidence, as per find-
ings by researches conducted elsewhere. Studies in china 
and Iran reported strong association between low socio-
economic status and an increased risk of EC [18–20]. The 
increased risk of EC in low socioeconomic setting was 
also reported in developed and rich countries with newly 
growing economies [21, 22].

A study in India indicated that 30.91% of EC patients 
were illiterates, 73.91% patients belonged to lower socio-
economic status [23]. The association between mortality 
due to EC and lower education has also been reported 
[24].

Nearly all patients of EC in current study were living in 
rural areas of the country. These findings were similar to 
data from studies conducted in other countries that dem-
onstrated higher incidence with significant association of 
developing EC and rural residence [7, 25]. In our study, 
the majority of the male patients with EC were farm-
ers, constituting 48% of SCC and 55% of the AC group. 
Many other studies have reported high incidence of EC 
in farmers. A Study reported farmers to have increased 
risk for EC [26]. Study conducted in Brazil also reported 
that EC was more prevalent in farmers in high prevalent 
area [27]. A study from Iran reveals that majority of men 
with EC were farmers by occupation [20]. The work envi-
ronment in agriculture is complex, with many potential 
hazardous exposures, such as pesticides, herbicides, fer-
tilizers, dusts, zoonotic microbes, and sunlight [28].

The EC cases in the present study were mostly from 
center zone of the country and more common in Pashtun 
ethnic group following by Tajiks. Apart from that there 
was no ethnic predilection in other parts of the country, 
probably because the Pashtun and Tajik mainly populate 
the center zone, which is the most populated region in 
the country.

In our study, 33% of SCC and 40% of AC patient were 
oral snuff users. In majority of the studies conducted on 
EC, snuff consumption was documented to be the most 
common risk factor for development of EC. A multina-
tional study conducted in Kuwait, Pakistan and UK, and 
another study conducted in Sweden also had similar find-
ings [29]. In our study, lower percentage of patient were 
cigarette smokers while none of the patients had history 
of drinking alcohol in their life-time. Smoking and alco-
hol both have been reported as significant risk factors in 
Western and Asian countries [30]. However, studies illus-
trated that smoking and alcohol consumption were less 
significant risk factors for EC in regions with high inci-
dence of EC, i.e. the Central Asian esophageal cancer belt 
[31].

In our study, drinking tea at hot temperature was asso-
ciated with EC which was similar to studies that were 
conducted elsewhere, that demonstrated association 
of drinking tea at high temperature with the risk of EC 
(OR = 2.1–2.5) [32]. The carcinogenesis may be caused by 
chronic thermal damage to the esophageal mucosa.

Physical activity is the most important modifiable 
determinant of risk for developing various malignant 
disorders including colorectal, gastric, breast and endo-
metrial cancers [33]. Several studies have shown inverse 
relation between EC and physical exercise [33]. Role of 
regular physical exercise in patients diagnosed with some 
common cancers in improving the survival rate had also 
been illustrated [34]. Another risk factor indicated by 
current study for developing EC was family history of 
cancer. A study in this regard reported that having fam-
ily history of any malignancy increased the risk of get-
ting cancer and the risk was much higher for those whose 
both parents were involved by cancer [35]. Healthcare 
policies need to be established at the national level for 
encouraging lifestyle modifications, dietary changes and 
avoidance of habits such as cigarette smoking, consump-
tion of snuff and hot food and beverages, especially in 
lower socio-economical group, for possible reduction in 
the disease burden.

Limitations and suggestions  Firstly, it was a descrip-
tive study with inclusion of a small population of cases, 
and therefore, the findings might be biased with limited 
generalizability and we could not have a comparison/
control group. Secondly the recall and selection are the 
common biases in all such studies, however, we tried our 
best to avoid or reduce these biases, but still these can be 
considered as limitation of our study. Since the current 
study was conducted in a single institution, therefore it 
was not possible to examine all the risk factors associated 
with development of EC. Similarly, all the biopsy samples 
were taken through endoscopy and tumour staging was 
not possible. Therefore, we suggest further large scale epi-
demiological studies to elaborate about all the risk factors 
and to explore the relationship between tumour stage and 
risk factors.

Conclusion
After extensive literature review, to the best of our knowl-
edge, the present study was found to be the first of its 
kind in which cases of EC diagnosis was based on histo-
pathological examination with identification of histologic 
subtypes and identification of some possible risk factors 
for each type of EC. Majority of the patients diagnosed 
with EC were older males and the predominant histo-
logic subtype was SCC. In the current study most of the 
cases belonged to uneducated, low-income class in which 
most patients were residents of rural areas Afghanistan. 
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Similarly, most of the male patients were farmers. Con-
sidering the findings of our study, it is obvious that fam-
ily history is one important risk factor that needs further 
elaboration.

Abbreviations
EC	� Esophageal carcinoma
FMIC	� French Medical Institute for Mothers and Children
SCC	� esophageal squamous cell carcinoma
AC	� esophageal adenocarcinoma
SPSS	� Statistical package for social sciences
OR	� Odd’s ratio

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12885-022-10228-9.

Supplementary Material 1

Acknowledgements
None.

Author contribution
The hypotheses were made by RS and collected the data. RS analyzed data 
and wrote the manuscript and reviewed the literatures. SFK, NJN and SRN 
provided clinical information about the patients. JAG, ANH, HAM, MJH and 
ESE diagnosed the cases. AMH, RS and ANH were the major contributors for 
critically revising the manuscript for important intellectual content. ASI, RS, 
ANH and AMH has given expert opinion and final approval of the version to 
be published. All authors read and approved the final manuscript.

Funding
The authors received no funding for this study.

Data availability
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethical approval and informed consent
The project was approved by ethical review committee of the FMIC 
(57-FMIC-ER-19). Guidelines laid down by research committee and ethical 
review committee of FMIC were followed while conducting the current 
research. Informed consent was obtained from all subjects and/or their legal 
guardian(s) at the time of interview.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 14 May 2022 / Accepted: 25 October 2022

References
1.	 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer 

statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide 
for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68(6):394–424.

2.	 Cancer IAfRo. Fact sheets provide a snapshot of the burden of cancer in 
Afghanistan 2018 [Available from: http://gco.iarc.fr/today/data/factsheets/
populations/4-afghanistan-fact-sheets.pdf.

3.	 Napier KJ, Scheerer M, Misra S. Esophageal cancer: A Review of epidemiology, 
pathogenesis, staging workup and treatment modalities. World J Gastrointest 
Oncol. 2014;6(5):112–20.

4.	 Asombang AW, Kayamba V, Lisulo MM, Trinkaus K, Mudenda V, Sinkala E, et al. 
Esophageal squamous cell cancer in a highly endemic region. World J Gastro-
enterol. 2016;22(9):2811–7.

5.	 Igissinov S, Igissinov N, Moore MA, Kozhakhmetov S, Igissinova G, Sarsenova 
S, et al. Component analysis of esophageal cancer incidence in Kazakhstan. 
Asian Pac J Cancer Prev. 2013;14(3):1945–9.

6.	 Pennathur A, Gibson MK, Jobe BA, Luketich JD. Oesophageal carcinoma. 
Lancet. 2013;381(9864):400–12.

7.	 Dar NA, Shah IA, Bhat GA, Makhdoomi MA, Iqbal B, Rafiq R, et al. Socioeco-
nomic status and esophageal squamous cell carcinoma risk in Kashmir, India. 
Cancer Sci. 2013;104(9):1231–6.

8.	 Islami F, Kamangar F, Nasrollahzadeh D, Aghcheli K, Sotoudeh M, Abedi-
Ardekani B, et al. Socio-economic status and oesophageal cancer: results 
from a population-based case-control study in a high-risk area. Int J Epide-
miol. 2009;38(4):978–88.

9.	 Hamrah MH, Hamrah M, Kanda M, Sakamoto J, Hamrah MH, Hami A, et al. 
Esophageal Cancer and associated Factors among Uzbek-Turkmen and Other 
Ethnic Groups in the Northern Part of Afghanistan. Asian Pac J Cancer Prev. 
2017;18(2):333–7.

10.	 Enzinger PC, Mayer RJ. Esophageal cancer. N Engl J Med. 
2003;349(23):2241–52.

11.	 Giri PA, Singh KK, Phalke DB. Study of socio-demographic determinants of 
esophageal cancer at a tertiary care teaching hospital of Western Maharash-
tra, India. South Asian J Cancer. 2014;3(1):54–6.

12.	 Gabel JV, Chamberlain RM, Ngoma T, Mwaiselage J, Schmid KK, Kahesa C, et 
al. Clinical and epidemiologic variations of esophageal cancer in Tanzania. 
World J Gastrointest Oncol. 2016;8(3):314–20.

13.	 Wu M, Zhao JK, Hu XS, Wang PH, Qin Y, Lu YC, et al. Association of smok-
ing, alcohol drinking and dietary factors with esophageal cancer in 
high- and low-risk areas of Jiangsu Province, China. World J Gastroenterol. 
2006;12(11):1686–93.

14.	 Vizcaino AP, Moreno V, Lambert R, Parkin DM. Time trends incidence of both 
major histologic types of esophageal carcinomas in selected countries, 
1973–1995. Int J Cancer. 2002;99(6):860–8.

15.	 Zhang Y. Epidemiology of esophageal cancer. World J Gastroenterol. 
2013;19(34):5598–606.

16.	 Short MW, Burgers KG, Fry VT. Esophageal Cancer. Am Fam Physician. 
2017;95(1):22–8.

17.	 Zhang Y. Epidemiology of esophageal cancer. World J gastroenterology: WJG. 
2013;19(34):5598.

18.	 Desai P, Borges E, Vohra V, Paymaster J. Carcinoma of the esophagus in India. 
Cancer. 1969;23(4):979–89.

19.	 Xibin S, Meilan H, Moller H, Evans H, Dixin D, Wenjie D, et al. Risk factors for 
oesophageal cancer in Linzhou, China: a case-control study. Asian Pac J 
Cancer Prev. 2003;4(2):119–24.

20.	 Cook-Mozaffari P, Azordegan F, Day N, Ressicaud A, Sabai C, Aramesh B. 
Oesophageal cancer studies in the Caspian Littoral of Iran: results of a case-
control study. Br J Cancer. 1979;39(3):293.

21.	 Jansson C, Johansson AL, Nyren O, Lagergren J. Socioeconomic factors and 
risk of esophageal adenocarcinoma: a nationwide Swedish case-control 
study. Cancer Epidemiol Biomarkers Prev. 2005;14(7):1754–61.

22.	 Gao P, Yang X, Suo C, Yuan Z, Cheng H, Zhang Y, et al. Socioeconomic status 
is inversely associated with esophageal squamous cell carcinoma risk: 
results from a population-based case-control study in China. Oncotarget. 
2018;9(6):6911–23.

23.	 Chitra S, Ashok L, Anand L, Srinivasan V, Jayanthi V. Risk factors for esophageal 
cancer in Coimbatore, southern India: a hospital-based case-control study. 
Indian J Gastroenterol. 2004;23(1):19–21.

24.	 Brusselaers N, Mattsson F, Lindblad M, Lagergren J. Association between 
education level and prognosis after esophageal cancer surgery: a Swedish 
population-based cohort study. PLoS ONE. 2015;10(3):e0121928.

25.	 Koca T, Arslan D, Basaran H, Cerkesli AK, Tastekin D, Sezen D, et al. Dietary and 
demographical risk factors for oesophageal squamous cell carcinoma in the 
Eastern Anatolian region of Turkey where upper gastrointestinal cancers are 
endemic. Asian Pac J Cancer Prev. 2015;16(5):1913–7.

26.	 Ronco G, Costa G, Lynge E. Cancer risk among Danish and Italian farmers. 
Occup Environ Med. 1992;49(4):220–5.

http://dx.doi.org/10.1186/s12885-022-10228-9
http://dx.doi.org/10.1186/s12885-022-10228-9
http://gco.iarc.fr/today/data/factsheets/populations/4-afghanistan-fact-sheets.pdf
http://gco.iarc.fr/today/data/factsheets/populations/4-afghanistan-fact-sheets.pdf


Page 6 of 6Saadaat et al. BMC Cancer         (2022) 22:1112 

27.	 Dietz J, Pardo S, Furtado C, Harzheim E, Furtado A. Risk factors for esophageal 
cancer in Rio Grande do Sul, Brazil. Revista da Associação. Médica Brasileira. 
1998;44(4):269–72.

28.	 Huang SH, Wu IC, Wu DC, Wu CC, Yang JF, Chen YK, et al. Occupational 
risks of esophageal cancer in Taiwanese men. Kaohsiung J Med Sci. 
2012;28(12):654–9.

29.	 Zendehdel K, Nyren O, Luo J, Dickman PW, Boffetta P, Englund A, et al. Risk of 
gastroesophageal cancer among smokers and users of Scandinavian moist 
snuff. Int J Cancer. 2008;122(5):1095–9.

30.	 Zhang HZ, Jin GF, Shen HB. Epidemiologic differences in esophageal cancer 
between Asian and Western populations. Chin J Cancer. 2012;31(6):281–6.

31.	 Melhado RE, Alderson D, Tucker O. The changing face of esophageal cancer. 
Cancers (Basel). 2010;2(3):1379–404.

32.	 Wu M, Liu AM, Kampman E, Zhang ZF, Van’t Veer P, Wu DL, et al. Green tea 
drinking, high tea temperature and esophageal cancer in high- and low-risk 
areas of Jiangsu Province, China: a population-based case-control study. Int J 
Cancer. 2009;124(8):1907–13.

33.	 Singh S, Devanna S, Edakkanambeth Varayil J, Murad MH, Iyer PG. Physical 
activity is associated with reduced risk of esophageal cancer, particularly 
esophageal adenocarcinoma: a systematic review and meta-analysis. BMC 
Gastroenterol. 2014;14(1):1–11.

34.	 McTiernan A, Friedenreich CM, Katzmarzyk PT, Powell KE, Macko R, Buchner D, 
et al. Physical Activity in Cancer Prevention and Survival: A Systematic Review. 
Med Sci Sports Exerc. 2019;51(6):1252–61.

35.	 Chen T, Cheng H, Chen X, Yuan Z, Yang X, Zhuang M, et al. Family history of 
esophageal cancer increases the risk of esophageal squamous cell carci-
noma. Sci Rep. 2015;5:16038.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Risk factors associated with esophageal cancers, diagnosed at tertiary level in Afghanistan: a descriptive cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Discussion
	﻿Conclusion
	﻿References


