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Introduction

Oesophageal cancer is the sixth most common cause 
of cancer-related death (Sharma et al., 2014). Its five-year 
survival rate is only 10 to 17% (Enzinger and Mayer, 
2003; Sant et al., 2003). It is more common in men than 
women, and its incidence increases with age (Blot, 1994; 
Jamel et al., 2009). There are two types of oesophageal 
cancer, oesophageal squamous cell carcinoma (ESCC), 
the incidence of which has slightly decreased, and 
adenocarcinoma, the incidence of which has increased 
more than 400% in recent years (Incarbone et al., 2000; 
Hajmanoochehri et al., 2013; Dubecz et al., 2014).

Although the aetiopathogenesis of oesophageal cancer 
is incompletely understood, it is known that various 
risk factors, especially dietary habits, contribute to its 
development (De Stefani et al., 2014). Risk factors for 
ESCC identified in retrospective studies include smoking, 
consumption of alcohol, red meat, and hot drinks, poor 
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Abstract

	 Background: Oesophageal squamous cell carcinoma (ESCC) is endemic in the Eastern Anatolian region of 
Turkey. The present study was performed to identify risk factors for ESCC that specifically reflect the demography 
and nutritional habits of individuals living in this region. Materials and Methods: The following parameters were 
compared in 208 ESCC patients and 200 control individuals in the Eastern Anatolian region: age, sex, place of 
living, socioeconomic level, education level, smoking, alcohol intake, nutritional habits, and food preservation 
methods. Results: The mean age of ESCC patients was 56.2 years, and 87 (41.8%) were 65 years-old or older. 
The ratio of women to men in the patient group was 1.39/1. ESCC patients consumed significantly less fruit and 
yellow or green vegetables and more hot black tea, ‘boiled yellow butter’, and mouldy cheese than did control 
individuals. Residence in rural areas, smoking, and cooking food by burning animal manure were also significantly 
associated with ESCC. Conclusions: The consumption of boiled yellow butter and mouldy cheese, which are 
specific to the Eastern Anatolian region, and the use of animal manure for food preparation were identified as 
risk factors in this region. Further studies are required to potentially identify the carcinogenic substances that 
promote the development of ESCC in this region. 
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oral hygiene, insufficient consumption of vegetables 
and fruit, low socioeconomic level, genetics, conditions 
such as Plummer-Vinson/Patterson-Kelly syndrome and 
Coeliac disease, and mediastinal radiation (Weng et al., 
2012; Andrici and Eslick, 2013; Amani et al., 2013; Tang 
et al., 2013; Jung et al., 2014). In contrast to ESCC, 
the risk factors for adenocarcinoma are not very clear 
but may include oesophageal reflux, smoking, obesity, 
nitrosamine-containing diets, and high-fat, low-protein, 
high-calorie diets (Veugelers et al., 2006; Lee., 2012; 
Kroep et al., 2014).

In certain parts of the world, incidences of some 
cancers are higher than in the others, and one such 
region is the Eastern Anatolian region of Turkey, where 
upper gastrointestinal tumours such as ESCCs are 
endemic (Uyanikoglu et al., 2011). The present study 
was performed to identify the risk factors for ESCC that 
specifically reflect the demography and nutritional habits 
of individuals living in this region.
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Materials and Methods

The present study included 208 ESCC patients, all of 
whom presented at the medical and radiation oncology 
clinics at the Erzurum Regional Training and Research 
Hospital between January 2008 and March 2014. The 
control group consisted of 200 patients or relatives of 
patients in other clinics at this hospital who did not have 
cancer or gastrointestinal problems. All members of the 
study population resided in the Eastern Anatolian region 
of Turkey, which is where our hospital is located.

The control and patient groups were compared for 
age, sex, place of living, socioeconomic level (income), 
education level, cigarette smoking, alcohol intake, 
nutritional habits, and food storage methods (Table 
1). Income was based on the gross national product 
reported for 2007 by the World Bank. Incomes of $935-
3,705 per year signified low socioeconomic status, and 
incomes greater than $3,706 per year signified medium 

to high status (Dogan et al., 2011). Fruit and yellow 
or green vegetable consumption was scored as daily, 
once a week, 1-3 times a month, or once a month or 
less, which corresponded to scores of 3, 2, 1, and 0, 
respectively. Alcohol consumption was categorised as 
regular consumption or no consumption. Smoking was 
categorised as heavy (one or more packs of cigarettes 
per day), light (less than one pack per day), or none (non-
smoker). Hot black tea consumption was categorised as 
up to 6 cups per day or more than 6 cups per day. Subjects 
were asked whether they bit small pieces of sugar before 
each tea swallow,  regionally named as ‘’kitlama’’, a habit 
known as ‘drinking tea with a lump of sugar in the mouth’. 
They were also asked whether they cooked food by 
burning animal manure, consumed mouldy cheese or herb 
cheese, used refrigeration, or used ‘boiled yellow butter’ 
for at least 5 years. Although food storage methods have 
improved with advances in technology, some people living 
in this region, mainly in rural areas, prepare boiled yellow 

Table 1. Patient Characteristics
Characteristic	                   Patient group	                  Control group		  p value
		  Number	 Percent	 Number	 Percent	

Age (years)	 <65	 121	 58.2	 148	 74.0	
	 ≥65	 87	 41.8	 52	 26.0	
Sex	 Female	 116	 55.8	 102	 51.0	
	 Male	 92	 44.2	 98	 49.0	
Residential area	 Rural	 91	 43.8	 40	 20.0	
	 Urban	 117	 56.2	 160	 80.0	 <0.001
Socioeconomic status	 Low	 159	 76.4	 137	 68.5	 0.077
	 High or medium	 49	 23.6	 63	 21.5	
Educational status	 University	 17	 8.2	 32	 16.0	 X2=6.116
	 Medium or high school	 39	 18.8	 33	 16.5	 0.106
	 Elementary school	 118	 56.7	 102	 51.0	
	 No education	 34	 16.3	 33	 16.5	
Fruit consumptiona	 3	 21	 10.1	 58	 29.0	 X2=40.800
	 2	 44	 21.2	 62	 31.0	 <0.001
	 1	 92	 44.2	 42	 21.0	
	 0	 51	 24.5	 38	 19.0	
Yellow or green vegetable	 3	 38	 18.3	 87	 43.5	 X2=65.136
consumptiona	 2	 46	 22.1	 71	 35.5	 0.000
	 1	 102	 49.0	 33	 16.5	
	 0	 22	 10.6	 9	 4.5	
Alcohol use	 Yes	 66	 31.7	 51	 25.5	 0.189
	 No	 142	 68.3	 149	 74.5	
Tobacco use	 Heavy smoker	 61	 29.3	 84	 42.0	 X2=7.629
	 Light smoker	 35	 16.8	 32	 16.0	 0.022
	 Non-smoker	 112	 53.8	 84	 42.0	
Tea consumption per day	 Up to six cups	 93	 44.7	 68	 34.0	 0.033
	 More than six cups	 115	 55.3	 132	 66.0	
Drinking tea with a lump of	 Yes	 97	 46.6	 108	 54.0	 0.140
sugar in the mouth	 No	 111	 53.4	 92	 46.0	
Boiled butter usageb	 Yes	 77	 37.0	 23	 11.5	 <0.001
	 No	 131	 63.0	 177	 88.5	
Food cooked by burning	 Yes	 163	 78.4	 116	 58.0	 <0.001
animal manure	 No	 45	 21.6	 84	 42.0	
Mouldy cheese consumption	 Yes	 161	 77.4	 118	 59.0	 <0.001
	 No	 47	 22.6	 82	 41.0	
Herbed cheese consumption	 Yes	 53	 25.5	 36	 18.0	 0.073
	 No	 155	 74.5	 164	 82.0	
Own a refrigerator	 Yes	 178	 85.6	 182	 91.0	 0.094
	 No	 30	 14.4	 18	 9.0	
*aYellow or green vegetable and fruit consumption scores: 3, orderly daily consumption; 2, once a week; 1, 1-3 times a month; 0, once a month or 
less; bDefined as regular use for at least 5 years
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butter for storage, which does not require refrigeration, by 
boiling and then cooling sheep grease oil. People living in 
this region asked whether they used boiled yellow butter 
for cooking at least five years in their life.

Both patient and control groups are interrogated by 
the same researchers of the study. The statistical analyses 
were performed by Chi-square and Fisher’s exact test.

Results 

The ESCC patient group in our study contained 116 
women (55.8%) and 92 men (44.2%) with a mean age of 
56.2 years (median age, 55 years; age range, 30-88 years) 
(Table 1). The control group contained 102 women (51%) 
and 98 men (49%) with a mean age of 52 years (median 
age, 51 years; age range, 28-91 years). The number of 
patients 65 years of age or younger was 121 (58.2%). 
Therefore, the incidence of oesophageal cancer peaked in 
the sixth decade, and the female/male ratio in the patient 
group was 1.39/1.

The hospital where our study was performed is 
a regional reference hospital and as such receives 
patients from all segments of the local population. The 
socioeconomic and education levels in the rural parts 
of the Eastern Anatolian region are much lower than in 
the more developed regions of Turkey. In the patient and 
control groups, 43.8% and 20% were from rural areas, 
respectively. ESCC was diagnosed more often in patients 
from rural areas than from urban areas (p<0.001).

The patient and control groups both consisted 
primarily of low-income individuals (76.4% and 68.5%, 
respectively). There was no significant difference in 
socioeconomic status between the two groups (p=0.077). 
There was also no significant difference in education level 
(X2=6.116, p=0.106). 

Fruit consumption was significantly lower in the 
patient group than the control group (X2=40.800, 
p<0.001), as was yellow or green vegetable consumption 
(X2=65.136, p<0.001). Smoking (X2=7.629, p=0.022), 
black tea drinking (p=0.033), and consumption of boiled 
butter for 5 or more years (p<0.001) were significantly 
higher in the patient group than the control group. There 
were no significant difference in drinking tea with a lump 
of sugar in the mouth (p=0.14) or alcohol consumption 
(p=0.189) between the groups. 

Particularly in rural areas, use of animal manure 
as a fuel source for cooking food and consumption of 
mouldy cheese were significantly associated with ESCC 
(both p values<0.001). However, there was no difference 
in consumption of herbed cheese, which is specific to 
the Eastern Anatolian region (p=0.073), or refrigerator 
use (p=0.094) between the patient and control groups 
(p=0.073). 

Discussion

The ESCC subtype of oesophageal cancer 
generally occurs in developing countries, whereas the 
adenocarcinoma subtype is more common in developed 
countries (Mao et al., 2011; Liu et al., 2013). ESCC 
is especially endemic in the Eastern Anatolian region 

of Turkey, as well as some parts of Iran, Afghanistan, 
Turkmenistan, Kyrgyzstan, Uzbekistan, India, China, 
and Latin America (Moore et al., 2010; Uyanikoglu et al., 
2011; Mosavi-Jarrahi et al., 2013; Tang et al., 2013; De 
Stefani et al., 2014). In the present study, we compared the 
demographic features and nutritional habits of 208 ESCC 
patients in the Eastern Anatolian region with those of a 
control group, and we evaluated the results of our study 
in light of the current literature.

The median age of patients with for oesophageal 
cancer is 67 years (Hajmanoochehri et al., 2013). Its 
incidence increases with age, and it is 22.3 times higher 
in individuals 65 years of age or older (Blot, 1994). It is 
3.8 times more frequent in men than in women (Jemal et 
al., 2009). ESCC incidence in our study was the highest 
in patients in their sixth decade of life. More than half of 
these patients were younger than 65 years of age and most 
of them were female.

In the United States of America, oesophageal cancer 
is relatively common in African-American men living in 
cities rather than rural areas. According to one report, its 
incidence among African-American men in Washington 
D. C. was 28.6 per 100,000 (Pottern et al., 1981). A large-
scale study reported that low socioeconomic level was 
related to ESCC (Gammon et al., 1997). In our study, 
ESCC was associated with rural populations but not with 
socioeconomic or education level.

Dietary habits, food storage and cooking methods, and 
human papilloma virus infection are involved in ESCC 
aetiology. Excessive consumption of red meat increases 
the risk of ESCC, whereas consumption of chicken, 
fish, and offal such as liver reduces risk. Vitamins A, C, 
and E and minerals such as riboflavin, zinc, selenium, 
and molybdenum decrease the risk of ESCC, which 
is prevalent in regions where their intake is reduced. 
Consumption of fresh fruit and vegetables also reduces 
the risk of ESCC, and fruit rich in vitamin C is especially 
protective against ESCC. Inadequate consumption of fresh 
fruit and vegetables increases sensitivity to exogenous 
carcinogens, which facilitates ESCC development.  It 
is believed that N-nitrosamines are the most powerful 
carcinogens associated with oesophageal cancer 
development. N-nitroso compounds and their precursors 
(nitrates and nitrites) are commonly present in canned 
fish and salted vegetables. In some regions, low levels of 
molybdenum in the soil result in high levels of nitrates and 
nitrites in local crops. Citrus fruits and vitamin C prevent 
ESCC by inhibiting endogenous nitrosation (Lundell., 
2010; Mao et al., 2011). We found that fruit and yellow 
or green vegetable consumption was significantly lower 
in ESCC patients than in control individuals in the Eastern 
Anatolian region. This discrepancy may be related to 
low socioeconomic level, ingrained nutritional habits, or 
difficulty in growing produce because of the long, harsh 
winter season.

A study evaluating risk factors in gastric cancer found 
that use of boiled yellow grease oil was an important risk 
factor in the Eastern Anatolian region (Dogan et al., 2009). 
We showed that consumption of boiled butter, mouldy 
cheese, and use of animal manure as a fuel source for 
cooking was significantly higher in ESCC patients than in 
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controls in rural areas. However, no significant correlation 
was observed between the consumption of herbed cheese 
or refrigerator use and ESCC.

Smoking and alcohol intake are major risk factors for 
ESCC in the United States of America, Western Europe, 
and other parts of the world (Thun et al., 1997, Pandeya et 
al., 2009). Alcohol and smoking synergistically promote 
oesophageal cancer development, and the risk ESCC is 
directly proportional to the number of cigarettes smoked 
and the amount of alcohol consumed daily (Tran et al., 
2005; Vioque et al., 2008; Islami et al., 2011; Mao et 
al., 2011). In the present study, we found that smoking 
correlated with ESCC, whereas alcohol intake did not. 
The latter finding may reflect the limited alcohol intake 
of the local population because of religious beliefs. Others 
also found no correlation between alcohol consumption 
and ESCC.

Consumption of hot substances may increase 
oesophageal cancer risk by damaging oesophageal 
mucosa (Islami et al., 2009; Wu et al., 2009). A systemic 
review found that consumption of hot drinks increased 
risk in more than 50% of 59 clinical trials (Islami et al., 
2009). In a case-control study performed in the northern 
part of Iran (which is very near the Eastern Anatolian 
region), the risk of ESCC was directly proportional to the 
amount of hot tea consumed and its temperature (Islami 
et al., 2009). Residents of the Eastern Anatolian region 
typically consume more tea and use ‘sugar as a lump 
during tea drinking’ than do residents of other regions. 
We observed a significant association between ESCC and 
daily consumption of 6 cups of tea or more. However, there 
was no association between sugar consumption during tea 
drinking and ESCC.

In conclusion, the present study identified region-
specific risk factors for ESCC. We found that the 
consumption of boiled yellow butter and mouldy cheese 
and the use of animal manure for food preparation as 
risks factors for ESCC in the Eastern Anatolian region. 
We suggest that more studies are required to potentially 
identify the carcinogenic substances that promote the 
development of ESCC in this region.
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