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Prevalence of Esophageal Cancer Risk Factors among
Turkmen and Non-Turkmen Ethnic Groups
in a High Incidence Area in Iran

Haji Amin Marjani MD PhD*, Firouzeh Biramijamal PhD™*, Arash Hossein-Nezhad MD PhD*,

Farhad Islami MD**, Akram Pourshmas MD**, Shahrir Semnani***

Background: Golestan Province in north-eastern Iran has one of the highest incidence rates
for esophageal squamous cell carcinoma (ESCC) worldwide. Earlier studies have reported higher
incidence rates in the areas of Golestan which are mainly inhabited by individuals of the Turkmen
ethnic group. However, it is not clear whether in those areas the incidence among Turkmens is
higher in comparison to non-Turkmens. Some previous studies have suggested that environmental
factors might play a more essential role in ESCC carcinogenesis in Golestan than a genetic
background. If environmental factors instead of a genetic background are the major risk factors,
therefore the prevalence of known environmental risk factors would not significantly differ among
ESCC cases of different ethnic groups. To investigate the role of environmental factors versus
genetic background by using the above concept, we have compared the prevalence of known risk
factors for ESCC among Turkmen and non-Turkmen ESCC cases.

Methods: Study participants were histopathologically proven ESCC cases from Golestan
Province. They were recruited in the study from December 2003 to June 2007. The prevalence of
the most important known risk factors for ESCC in Turkmen and non-Turkmen ESCC cases was
compared using Chi-squared and Fisher’s exact tests.

Results: Of 300 ESCC cases recruited in the study, 171 (57.0%) and 129 (43.0%) cases were
Turkmen and non-Turkmen, respectively. In the majority of the investigated risk factors which
included tobacco, nass, and opium use, hot and extremely hot tea consumption, as well as
decreased levels of education; there was no significant difference between Turkmen and non-
Turkmen ESCC cases in the prevalence of exposure.

Conclusion: Our findings support the suggestion that a substantial difference between
Turkmens and non-Turkmens in terms of genetic susceptibility to ESCC is unlikely. Nevertheless,
the moderate effect of genetic factors cannot be ruled out. Further studies to investigate potential
environmental and genetic risk factors of ESCC in Golestan and the interaction between
environmental and genetic factors are warranted.
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Introduction

sophageal cancer is among the ten most

prevalent malignancies and is the sixth

leading cause of cancer deaths
worldwide.! Squamous cell carcinoma is the most
common type of esophageal tumor. The incidence
of this cancer type has a high geographical
variation and the difference may be as high as 50-
fold in some regions of the world.” Very high
incidence rates for esophageal squamous cell
carcinoma (ESCC) have been reported from certain

areas of the world, including the northern areas of
China and Golestan Province in north-eastern
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Iran.>® Approximately half of the inhabitants who
reside in the high incidence areas of Golestan
Province are from the Turkmen ethnic group; the
other half consists of individuals from other ethnic
groups, including Persian, Turk, Kurd, Sistani and
Baloochi. It has been suggested that ESCC might
be more common in Turkmens than in individuals
from other ethnic groups.*® However, this
suggestion has yet to be evaluated in incidence
studies. A study on the familial risks of esophageal
cancer among Turkmens in Golestan has suggested
an inheritable pattern for ESCC among the
Turkmen population. An earlier study also reported
a noticeable positive family history of esophageal
cancer for Turkmen ESCC patients.*” On the other
hand, no significant difference in the prevalence or
pattern of p53 mutations has been found in a recent
study between esophageal cancer patients from
northern Iran and Tehran, the capital of Iran, which
is a low- to moderate-risk area for ESCC.® This
finding, as well as the reported decline in ESCC
incidence in Golestan during the past few decades,
may be related to an improvement in
socioeconomic conditions in the province’ which
suggests that environmental factors may have a
more prominent role than genetic background in
ESCC carcinogenesis in north-eastern Iran.

The environmental risk factors that have shown
an association with ESCC risk in Golestan are
cigarette smoking, nass chewing, opium use, hot
tea consumption, certain nutritional deficiencies,
poor oral hygiene, and low socioeconomic status.'
Other suggested risk factors are exposure to
polycyclic  aromatic  hydrocarbons  (PAHSs),
nitrosamines, silica fibers, and infectious agents.11
PAHs are produced by the incomplete combustion
of organic materials.'* Additionally, a study on the
food and urine samples in high risk areas for ESCC
has revealed high levels of PAH exposure amongst
individuals who reside there."* '

As discussed above, in the high-incidence areas
of Golestan it is still not clear whether the
incidence of ESCC among Turkmens is higher
than non-Turkmens. If we assume that
environmental factors are major risk factors for
ESCC carcinogenesis in Golestan, therefore the
prevalence of risk factors would not differ
significantly among ESCC cases from different
ethnic groups. On the other hand, if genetic
background has a prominent impact on ESCC
development, we would expect a higher prevalence
of environmental risk factors among individuals
that are not genetically susceptible in comparison

Esophageal cancer risks in Turkmen and non-Turkmen

to susceptible individuals. In the current study to
investigate this hypothesis, we have compared the
prevalence of known risk factors for ESCC in
Golestan, including tobacco and opium use, hot tea
consumption, and decreased level of education,
among ESCC cases from the Turkmen and non-
Turkmen ethnic groups. Although education level
is not a direct etiologic factor, it is an indicator for
socioeconomic status and can be considered as a
proxy for several more direct environmental risk
factors.

Patients and Methods

The case subjects included all patients that were
referred to Atrak Clinic from December 2003 to
June 2007 who received a histopathological
diagnosis of ESCC and agreed to participate in the
study. Atrak Clinic is the only specialized clinic
for upper gastrointestinal tract cancers located in
the high-incidence areas of Golestan and is
established and affiliated with the Digestive
Disecase Research Center (DDRC) of Tehran
University of Medical Sciences. For the cases that
agreed to participate the inclusion criteria included:
at least 18 years of age, residing in Golestan at the
time of enrollment, and no history of any other
malignancy. Results of the Golestan Cancer
Registry show that approximately 70% of all
incident cases in this area during this time period
were in fact referred to Atrak Clinic (unpublished
data). The study was reviewed and approved by the
Institutional Review Board of the DDRC.

After obtaining written informed consents,
participants  were interviewed by trained
interviewers who collected detailed information on
demographic characteristics, history of tobacco,
opium, and alcohol use, highest education level
attained, and tea drinking temperature with the use
of a structured questionnaire.

Statistical analysis

Mean age (and standard deviation) was
calculated for Turkmen and non-Turkmen ESCC
cases and the P value for difference was calculated
using t-tests. The prevalence of known risk factors
in ESCC cases from Turkmen and non-Turkmen
ethnic groups was compared using chi-square tests
and, if necessary, Fisher’s exact tests. Alcohol use
among study participants was negligible and
therefore was not included in the analysis. We
calculated cumulative use for cigarette smoking,
nass chewing, and opium use by multiplying the
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intensity of daily use by duration of use (years).
The cumulative use variables were categorized into
three groups: never used, cumulative use < the
median, and cumulative use above the median.
Since there was a highly significant difference
between cases and controls regarding place of
residence (rural vs. urban), we stratified our
analyses by rural/urban status. Two sided P values
below 0.05 were considered as statistically
significant. SPSS version 15 was used for all

statistical analyses.

Results

A total of 300 ESCC cases were recruited in the
study, of which 171 (57.0%) and 129 (43.0%)
cases were Turkmen and non-Turkmen,
respectively. The distribution of demographic
variables in Turkmen and non-Turkmen cases is
presented in Table 1. The mean age (SD) in
Turkmen and non-Turkmen cases was 63.5 (10.8)
and 65.4 (10.5) years, respectively. There was no
significant difference between the two groups in
mean age (P=0.16). There was a difference in
gender composition of recruited Turkmen and non-
Turkmen ESCC cases; statistically, the difference
was marginally significant (P=0.05). The
difference between the two groups regarding place
of residence was highly significant (P<0.001).
While 58% of non-Turkmens came from urban
areas, 83% of Turkmen cases resided in rural areas.

In analyses stratified by place of residence,
there was no significant difference between
Turkmen and non-Turkmen ESCC cases in the
majority of the investigated factors, including
tobacco and opium use, nass and opium cumulative
use, hot and extremely hot tea consumption, as
well as education level (Table 2). The sole
significant difference was observed for cumulative
cigarette smoking in rural areas; the cumulative
use was higher among Turkmens than non-
Turkmens (P<0.001). No significant difference
was observed for cumulative cigarette use in the

Table 1. Characteristics of study participants (ESCC cases)
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urban areas (P<0.001). As expected, more urban
than rural cases had some formal education (22.0 —
25.0% vs. 4.0 — 8%), but there was no significant
difference between Turkmens and non-Turkmens
in both rural and urban areas. Likewise, there was
no difference between the two groups in terms of
gender (data not shown).

Discussion

Many environmental and genetic factors are
presumed to be involved in the carcinogenesis of
ESCC." Lifestyle and personal habits are widely
variable among human communities and
ethnicities, therefore genetic factors can change
populations’ vulnerabilities to endogenous and
exogenous carcinogenic factors.'®'” Environmental
carcinogens can invade the genetic material of the
cell and make irreversible changes as hazardous
and cancer triggering mutations.'®" Interactions
between environmental and genetic factors have
been suggested in the development of certain
cancers. By those interactions, genetically
susceptible people would be at higher risk than
less-susceptible persons when exposed to moderate
intensities of environmental risk factors.

If we assume that ESCC is more common
among Turkmens than non-Turkmens in Golestan,
we expect that the development of ESCC would be
more likely in susceptible Turkmens than non-
Turkmens when exposed to certain levels of
environmental risk factors. In other words, to
develop ESCC, the prevalence or intensity of
exposure for non-Turkmens should be higher than
for Turkmens. When we compared known risk
habits, including cigarette, nass, and opium use,
drinking hot tea, and education (as an indicator for
SES) in Turkmen and non-Turkmen ESCC cases;
we found no significant difference in the
prevalence or intensity of exposure, with the
exception of cumulative cigarette use in rural
areas, which was also significantly higher amongst
Turkmens. These findings suggest that higher

Turkmen Non-Turkmen P-value

Age [mean (SD), year] 63.7 (11.3) 65.5(11.0) 0.16
Gender

Male 94 (55.0%) 56 (43.4%) 0.05

Female 77 (45.0%) 73 (56.6%)
Place of residence

Rural 143 (83.3%) 75 (58.1%) <0.001

Urban 28 (16.4%) 54 (41.9%)

SD= standard deviation
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Table 2. Frequency (%) of cigarette smoking among Turkmen and non-Turkmen esophageal cancer cases

Esophageal cancer risks in Turkmen and non-Turkmen

Rural Urban
Ethnicity Turkmen Non- P-value Turkmen Non- P-value
Turkmen Turkmen
Tobacco use * 0.78 0.85
Never-used 98 (68.5%) 50 (66.7%) 17 (60.7%) 31 (58.5%)
Reported use 45 (31.5%) 25 (33.3%) 11 (39.3%) 22 (41.5%)
Cigarette cumulative smoking * 0.01] 0.21]
Never-used 106 (74.1%) 69 (92.0%) 20 (71.4%) 37 (69.8%)
< Median (13.5 pack-years) 19 (13.3%) 3 (4.0%) 1 (3.6%) 8 (15.1%)
> Median 18 (12.6%) 3 (4.0%) 7 (25.0%) 8 (15.1%)
Nass cumulative use * 0.28 0.19f
Never-used 123 (86.0%) 65 (86.7%) 21 (75.0%) 47 (87.0%)
< Median (150 nass-years) 6 (4.2%) 7 (9.3%) 5(17.9%) 4 (7.4%)
> Median 14 (9.8%) 3 (4.0%) 2 (7.1%) 3 (5.6%)
Opium use 0.21 0.14
Never-used 97 (67.8%) 57 (76.0%) 22 (78.6%) 33 (62.6%)
Reported use 46 (32.2%) 18 (24.0%) 6 (21.4%) 20 (37.7%)
Opium cumulative use * 0.28 0.19
Never-used 101 (70.6%) 60 (80.0%) 23 (82.1%) 43 (79.6%)
< Median (15.5 unit-years) 21 (14.7%) 6 (8.0%) 0 (0.0%) 5(9.3%)
> Median 21 (14.7%) 9 (12.0%) 5 (17.9%) 6 (11.1%)
Drinking tea temperature 0.65 0.66 |
Cold/lukewarm 66 (46.5%) 31 (41.3%) 12 (42.9%) 18 (34.0%)
Hot 49 (34.5%) 26 (34.7%) 11 (39.3%) 22 (41.5%)
Very hot 27 (19.0%) 18 (24.0%) 5 (17.9%) 13 (24.5%)
Education level 0.39 ] 0.78
No school 132 (92.3%) 72 (96.0%) 21 (75.0%) 42 (77.8%)
Some school 11 (7.7%) 3 (4.0%) 7 (25.0%) 12 (22.2%)

* Including tobacco smoking and nass chewing; * Cumulative use was calculated by multiplying intensity of use (per day) by duration of use (in

years); | P-value calculated using Fisher’s exact test

susceptibility of Turkmens in Golestan to ESCC,
when compared to non-Turkmens, is unlikely.

All the investigated factors are known risk
factors for ESCC in Golestan. Cigarette smoking,
nass chewing and opium use all have significant
associations with ESCC risk in Golestan.”® Nass
consumption is frequently seen among Turkmens,
particularly in rural regions and in early studies has
been mentioned as a potential risk factor. In the
present study, however, the results do not support
previous reports.*>?' Extracts of a certain type of
opium from Golestan have also shown mutagenic
activities in vitro’> and has been considered as a
risk factor for ESCC but our results and another
report have shown no difference amongst
Turkmens and non-Turkmens® Hot tea
consumption, which is a very common habit in
Golestan, is one of the strongest environmental risk
factors for ESCC in that region.*** Poor socio-
economic status, including low education level, is
also significantly associated with ESCC risk.>*®

Although our findings suggest the lack of a
large difference between Turkmens and non-
Turkmens in  ESCC  susceptibility, and
environmental factors are the main risk factors for

ESCC in Golestan, we cannot exclude moderate
interactions between genetic and environmental
factors in certain individuals, regardless of their
ethnical background. Further studies are warranted
to investigate these interactions. Some risk factors
are shown to be more common in rural areas than
in urban areas of Golestan and the longer duration
of residence in rural areas has shown a significant
association with ESCC risk.”> The previously
suggested higher incidence of ESCC among
Turkmens may be related to the fact that, in the
high incidence areas of Golestan, more Turkmens
than non-Turkmens may live in rural areas. Cancer
registration studies in Golestan with stratifications
for ethnic groups and residential areas will be
helpful to investigate this issue.

Overall, we found no significant difference in
the prevalence of risk factors among ESCC cases
from different ethnic groups in Golestan. This
supports the idea that any large difference between
Turkmens and non-Turkmens in  genetic
susceptibility to ESCC is unlikely. Nevertheless, a
moderate effect of genetic factors cannot be
excluded. Further studies to investigate potential
environmental and genetic risk factors of ESCC in
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Golestan and interactions between environmental
and genetic factors are warranted.

Acknowledgement

This research project was kindly supported by
the Digestive Disease Research Center of Tehran
University of Medical Sciences (DDRC), project
number 86-1-37-5277.

References

1 Parkin DM, Bray F, Ferlay J, Pisani P. Estimating the
world cancer burden: Globocan 2000. /nt J Cancer. 2001;
94: 153 — 156.

2 Munoz N. Esophageal cancer. In: Schottenfeld DJF, ed.
Cancer Epidemiology and Prevention. New York:
Oxford University Press: 1996: 681 — 706.

3 Ke L. Mortality and incidence trends from esophagus
cancer in selected geographic areas of China circa 1970-
90. Int J Cancer. 2002; 102: 271 — 274.

4  Mahboubi E, Kmet J, Cook PJ, Day NE, Ghadirian P,
Salmasizadeh S. Oesophageal cancer studies in the
Caspian Littoral of Iran: the Caspian cancer registry. Br J
Cancer. 1973; 28: 197 — 214.

5 Kmet J, Mahboubi E. Esophageal cancer in the Caspian
littoral of Iran: initial studies. Science. 1972; 175:
846 — 853.

6  Saidi F, Sepehr A, Fahimi S, Farahvash MJ, Salehian P,
Esmailzadeh A, et al. Oesophageal cancer among the
Turkomans of northeast Iran. Br J Cancer. 2000; 83:
1249 — 1254.

7  Akbari MR, Malekzadeh R, Nasrollahzadeh D, Amanian
D, Sun P, Islami F, et al. Familial risks of esophageal
cancer among the Turkmen population of the Caspian
littoral of Iran. Int J Cancer. 2006; 119: 1047 — 1051.

8 Biramijamal F, Allameh A, Mirbod P, Groene HIJ,
Koomagi R, Hollstein M. Unusual profile and high
prevalence of p53 mutations in esophageal squamous cell
carcinomas from northern Iran. Cancer Res. 2001; 61:
3119-3123.

9  Semnani S, Sadjadi A, Fahimi S, Nouraie M, Naeimi M,
Kabir J, et al. Declining incidence of esophageal cancer
in the Turkmen Plain, eastern part of the Caspian Littoral
of Iran: a retrospective cancer surveillance. Cancer
Detect Prev. 2006; 30: 14— 19.

10 Islami F, Kamangar F, Nasrollahzadeh D, Mgller H,
Boffetta P, Malekzadeh R. Oesophageal cancer in
Golestan Province, a high-incidence area in northern
Iran—A review. Eur J Cancer. 2009; 45: 3156 — 3165.

11 Kamangar F, Chow WH, Abnet CC, Dawsey SM.
Environmental  causes of  esophageal  cancer.
Gastroenterol Clin North Am. 2009. 38: 27 — 57, vii.

12 Poirier MC. Chemical-induced DNA damage and human
cancer risk. Nat Rev Cancer. 2004; 4: 630 — 637.

13 Kamangar F, Strickland PT, Pourshams A, Malekzadeh
R, Boffetta P, Roth MJ, et al. High exposure to
polycyclic aromatic hydrocarbons may contribute to high
risk of esophageal cancer in northeastern Iran. Anticancer

14

15

16

17

18

19

20

21

22

23

24

25

26

H. A. Marjani, F. Biramijamal, A. Hossein-Nezhad, et al.

Res. 2005; 25: 425 — 428.

Fagundes RB, Abnet CC, Strickland PT, Kamangar F,
Roth MJ, Taylor PR, et al. Higher urine 1-hydroxy
pyrene glucuronide (1-OHPQG) is associated with tobacco
smoke exposure and drinking mate in healthy subjects
from Rio Grande do Sul, Brazil. BMC Cancer. 2006;
6: 139.

Roth MJ, Strickland KL, Wang GQ, Rothman N,
Greenberg A, Dawsey SM. High levels of carcinogenic
polycyclic aromatic hydrocarbons present within food
from Linxian, China may contribute to that region's high
incidence of oesophageal cancer. Eur J Cancer. 1998; 34:
757 —758.

Ganesh B, Talole SD, Dikshit R. Tobacco, alcohol and
tea drinking as risk factors for esophageal cancer: A case-
control study from Mumbai, India. Cancer Epidemiol.
2009; 33: 431 — 434.

Wang JM, Xu B, Rao JY, Shen HB, Xue HC, Jiang QW.
Diet habits, alcohol drinking, tobacco smoking, green tea
drinking, and the risk of esophageal squamous cell
carcinoma in the Chinese population. Eur J
Gastroenterol Hepatol. 2007; 19: 171 — 176.

Bartsch H. Studies on biomarkers in cancer etiology and
prevention: a summary and challenge of 20 years of
interdisciplinary research. Mutat Res. 2000; 462:
255-279.

Hecht SS. Carcinogen biomarkers for lung or oral cancer
chemoprevention trials. I[ARC Sci Publ. 2001; 154:
245 —255.

Abnet CC, Kamangar F, Islami F, Nasrollahzadeh D,
Brennan P, Aghcheli K, et al. Tooth loss and lack of
regular oral hygiene are associated with higher risk of
esophageal squamous cell carcinoma. Cancer Epidemiol
Biomarkers Prev, 2008. 17: 3062 — 3068.
Cook-Mozaffari PJ, Azordegan F, Day NE, Ressicaud A,
Sabai C, Aramesh B. Oesophageal cancer studies in the
Caspian Littoral of Iran: results of a case-control study.
BrJ Cancer. 1979; 39: 293 — 309.

Malaveille C, Friesen M, Camus AM, Garren L,
Hautefeuille A, Béréziat JC, et al. Mutagens produced by
the pyrolysis of opium and its alkaloids as possible risk
factors in cancer of the bladder and oesophagus.
Carcinogenesis. 1982. 3: 577 — 585.

Islami F, Pourshams A, Nasrollahzadeh D, Kamangar F,
Fahimi S, Shakeri R, et al. Tea drinking habits and
oesophageal cancer in a high risk area in northern Iran:
population based case-control study. Br Med J. 2009;
338: b929.

Islami F, Boffetta P, Ren JS, Pedoeim L, Khatib D,
Kamangar F. High-temperature beverages and foods and
esophageal cancer risk--a systematic review. Int J
Cancer. 2009; 125: 491 — 524.

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
Epidemiol. 2009; 38: 978 — 988.

Bosetti C, Franceschi S, Negri E, Talamini R, Tomei F,
La Vecchia C. Changing socioeconomic correlates for
cancers of the upper digestive tract. Ann Oncol. 2001; 12:
327 - 330.

Archives of Iranian Medicine, Volume 13, Number 2, March 2010 115



