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Association of Dietary Patterns with Carcinoma Oesophagus in
Jammu region, J &K, India

Archana Gupta

Abstract : The esophagus is one of the common site of malignancy in the gastro-intestinal tract.
Ooesophageal cancer is the sixth leading cause of cancer-related deaths worldwide owing to its
aggressive nature & late and poor prognosis. Its incidence has increased substantially in the last three
decades. This increase may be largely attributed to the changing lifestyles of the people. The exact
cause of ooesophageal cancer is still not known, yet there are some of the causative factors which
have been implicated in the etiology of carcinoma oesophagus. Thus, the present study on 148
patients , hailing from Jammu region (J&K state) suffering with carcinoma oesophagus was carried on
with the aim to determine the risk factors associated with carcinoma oesophagus in this region.
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1. Introduction In Asiatic countries its incidence has
increased substantially in the last three
decades (Pohl et al., 2010).This increase may
be largely attributed to the changing lifestyles
of the people. In India, the incidence of
oesophageal cancer is moderately high. It is
the second most common cancer among males
and the fourth most common cancer among
females. It is the disease of the adults and
starts with Dysphagia as its major clinical

The oesophagus is one of the common site of
malignancy in the gastro-intestinal tract. All
the malignant cancers arising in the wall of
oesophagus or food pipe are called
ooesophageal cancer/carcinoma oesophagus.
Due to its aggressive nature and high
mortality rate ooesophageal cancer is the
deadliest cancer worldwide (Karamanou ef al.,
2017). It is also a global health issue as it is the

sixth leading cause of cancer-related deaths, symptom.
owing to its late and poor prognosis (Ribeiro Several  factors including  dietary
et al., 1998 and Kollarova et al., 2007). deficiencies or exposure to environmental

carcinogens have been implicated in its

etiology (Chang et al., 1992; Tavani et al., 1993;
Stemmermann et al., 1994, Thomson et al.,
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Gallus & La Vecchia et al., 2006; Ocama et al.,
2008; Wiseman et al., 2008; Islami et al., 2009;
Ibiebele et al., 2010; Sewram et al., 2014;
Munishi et al.,, 2015; Okello et al., 2016 and
Middleton et al., 2019).

The exact cause of Ooesophageal cancer is
still not known, yet there are some of the
causative factors which have been implicated
in the etiology of carcinoma oesophagus. The
present study provides evaluations of the role
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2. Material and Method

The present study is based upon the survey,
conducted through a structured questionnaire on
148 patients hailing from different parts of the
Jammu region suffering from carcinoma
oesophagus. The questionnaire dealt with
some of the dietary factors which may be
contributing to the development of carcinoma
oesophagus.

3. Results and Discussion

Age: Age and gender play a significant role in
carcinoma oesophagus as it effects a particular
age group and a particular gender in higher
frequency. During the present study it was
observed that the incidence of oesophageal
cancer is more in the age group of 50-60 yrs.
(Fig., 1). which shows that the people of a
particular age group are more susceptible to
the disease. Moreover, males of the above age
group are mostly diagnosed with it (Fig., 2)
(Wynder & Gori, 1977; Paul & Scott, 1988;
Ribeiro et al, 1998 and Kolarova et al, 2007;
Chasimpha et al, 2017; Klingelhofer et al,
2019).
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Fig. 1: No. of Patients in each group

B Male Patients

® Female Patients

Fig. 2: Percentage of carcinoma oesophagus in
both sexes

Role of Diet : There exists a close association
between the different types of diet, its quality
and the development of oesophageal cancer
(Sewram et al., 2014). Increasing evidences

highlight the crucial role of dietary
components in inducing or modifying
carcinogenic process (Reszka et al., 2006). The
food that we eat can affect the development of
carcinoma oesophagus. This diet may be in
the form of smoking, nutritional deficiency,
consumption of hot beverages etc (Gallus &
La Vecchia, 2006 and Ibiebele et al., 2010.)

Spicy & oily Food: In the present study it was
observed that the people who are in the habit
of eating deep fried, oily and spicy food.(Fig.,
3) were more prone to this disease.

Spices nowadays are usually found to be
adulterated with different toxic elements &
also stimulate the secretion of gastric juices
causing reflux oesophagitis (Swaminathan,
1985).

Moreover, cooking medium modifies the
genotoxic effects of the known clastogens
(Dutta et al., 1985).Vit E is the major
ingredient of oil, which has antioxidant
properties but cooking at high temperatures
has denaturing effect on it (Tuyns et al.,1978;
Barone et al.,1992; Gao et al., 1994; Launoy et
al., 1998; Bosetti et al., 2000; Pfau &
Marquardt, 2001; Galeone et al., 2005 and
Ibiebele et al., 2010).

B Simple Food

B Spice & Oily Food

Fig. 3: Percentage of carcinoma oesophagus in
patients having simple and spicy food

Non Vegetarian food : This study also points
out that there is an association between
meat(especially red meat and the processed
meat) intake and the risk of oesophageal
cancer (Fig., 4).

Meats cooked at high temperatures (i.e.,
frying and grilling) and for a long duration
contain heterocyclic amines (HCAs) and
polycyclic aromatic hydrocarbons (PAHs)
which are, potent mutagens (Ames, 1983;
Ward et al., 1997; Thomson., 1999; Bosetti et
al., 2000; Zheng & Lee, 2009; Ai Kubo et al.,
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2010; Sewram et al., 2014). The extent of their
formation depends upon on the cooking
temperature and the method of cooking and
preservation (Doolittle etal., 1989; Chang et al.,
1992; Thomson, 1999; Pfau and Marquardt,
2001; Dai et al., 2002 and Gallus and La
Vecchia, 2006).

m Vegetarian

® Non-Vegetarian

Fig. 4: Percentage of carcinoma oesophagus in
vegetarian and non-vegetarian

Meats cooked at high temperatures (ie.,
frying and grilling) and for a long duration
contain heterocyclic amines (HCAs) and
polycyclic aromatic hydrocarbons (PAHs)
which are, potent mutagens (Ames, 1983;
Ward et al.,, 1997; Thomson., 1999; Bosetti et
al., 2000; Zheng & Lee, 2009; Ai Kubo et al.,
2010; Sewram et al., 2014). The extent of their
formation depends upon on the cooking
temperature and the method of cooking and
preservation (Doolittle et al., 1989; Chang et
al., 1992; Thomson, 1999; Pfau and Marquardt,
2001; Dai et al., 2002; Gallus and La Vecchia,
2006).

Hot beverages: Further risk factors of
oesophageal carcinoma are the consumption
of very hot liquids (Islami et al., 2009; Munishi
et al., 2015; Middleton et al., 2019). The study
also depicted that most of the sufferers were
in a habit of consuming hot beverages (Fig.,
5).

Long term exposure to hot beverages like
tea, coffee etc. cause damage to the
oesophageal lining of the oesophagus.
Moreover tea is the major provider of
theobromines and certain alkaloids which are
potent carcinogens, mutagens and teratogens.
Tea also has caffeine in it which interferes
with  the DNA  repair mechanism
(Hormozdjiari et al., 1975; Clarke, 1982; Chang
et al., 1992; Dai et al., 2002; Sewram et al., 2003;
Kollarova et al., 2007 and Ibiebele et al., 2010)

Fig. 5: Percentage of carcinoma oesophagus in
teetotaller and non-teetotaller

Smoking : The survey also pinpoints towards
smoking as one of the factors related with the
development of Ca Oesophagus.(Fig., 6).

&’

Fig. 6: Percentage of carcinoma oesophagus
in Smokers and Non-Smokers
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Chronic Smokers

The use of tobacco in any form can
increase the risk of developing carcinoma
oesophagus (Ocama et al., 2008; Wiseman et
al., 2008; Asombung et al., 2016; Okello et al.,
2016). Smoking impairs folate status, and
other methyl-related nutrients e.g., vitamin
B6, vitamin B12, and methionine (Ai Kubo et
al., 2010; Bailey, 2003) which also has some
impact on the development or the progression
of the disease.

Conclusions

The findings of the present study and the
meta-analysis of the available literature
clearly suggest that the changing lifestyle and
the dietary patterns of the people may act
early in the carcinogenic pathway. But at the
same time the risk factors discussed here,
imply that a healthy and balanced diet
emphasizing more on fruits and vegetables
lead to a reduced risk of carcinoma
oesophagus.

In short, oesophageal carcinoma being a
multistep process has a multifactorial
etiology too. Some factors are important in
the initiation of the neoplastic state, while
others help in the promotion and
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progression of the disease. Thus, oesophageal
carcinoma may result from the synergistic
action between some or many of these
etiologic factors, yet it is too early to depict
any one of them to be responsible for its
causation still further research is still
required to understand the risk factors.

References

Ai, K., Douglas, A.C., Christoper, D.J. and Kaur,
R. 2010. Dietary Factors and the Risks of
Oesophageal Adenocarcinoma & Barrett’s
Esophagus. Nutr Res Rev, 23(2): 230-246.

Ames, B.N. 1983. Dietary carcinogens and
anticarcinogens-oxygen  radicals  and
degenerative diseases. Science, 221: 1256.

Asombang, A.W., Kayamba, V., Lisulo, M.M.,
Trinkaus, K., Mudenda, V., Sinkala, E.,
Mwanamakondo, S., Banda, T., Soko, R.,
Kelly, P. 2016. Oesophageal squamous cell
cancer in a highly endemic region. World |
Gastroenterol, 22: 2811-2817.

Bailey, L.B. 2003. Folate, methyl-related
nutrients, alcohol, and the MTHFR 677C--
>T polymorphism affect cancer risk: intake
recommendations. | Nutr, 133): 37485-53S.

Barone, J., Taioli, E., Hebert, J.R. and Wynder,
E.L. 1992. Vitamin supplement and risk of
oral and oesophageal cancer. Nutr Cancer,
18: 31-41.

Bosetti, C., La Vecchia, C., Talamini, R,
Simonato, L., Zambon, P., Negri, E.,
Trichopoulos, D., Laglou, P., Bardini, R.
and Frenceschi, S. 2000. Food groups and
risk of Squamous cell oesophageal cancer in
northern Italy. Intl | Cancer, 87(2) : 289-294.

Bruzzi, P., Green, S.B., Byar, D.P., Brinton, L.A.
and Schairer, C. 1985. Estimating the
population attributable risk for multiple
risk factors using case control data. Am |
Epidemiol 122: 904-914.

Chang, F., Syrjanen, S., Lijuan, W. and Syrjanen,
K. 1992. Infectious agents in the etiology of
oesophageal cancer. Gastroenterology, 103: 46-48.

Chasimpha, S.J.D., Parkin, D.M., Masamba, L.,
and Dzamalala, CP. 2017. Three-year
cancer incidence in Blantyre, Malawi (2008-
2010). Int ] Cancer, 141: 694-700.

Clarke, A.M. 1982. Environmental mutagenesis,
carcinogenesis and plant biology. pp. 1-97.

Dai, Q., Shu, X.O,, Jin, F.,, Gao, Y.T., Ruan, Z.X.,
and Zheng, W. 2002. Consumption of
animal foods, cooking methods and risk of
breast cancer. Cancer Epidemiol Biomakers
Prev, 11(9): 801-808.

Doolittle, D.J.,, Rahn, C.A., Burger, D.T., Lee,
CK., Reed, B., Riccio, E., Howard, G.,
Passanati, G.T., Vessel, ES. and Hayes,
AW. 1989. Effect of cooking methods on
the mutagenicity of food and on urinary
mutagenicity of human consumers. Food
Chem Toxicol, 27: 657.

Doris, K., Yun, Z., Markus, B., Dorthe B,
Norman, S. and David, A.G. 2019. A world
map of esophagus cancer research: a critical
accounting  Journal of Translational
Medicine volume 17, Article number: 150.

Dutta, S.R., Talukder, G. and Sharma, A. 1985.
Effects of dietary oils and fats on genetical
systems. In: Recent Advances in Zoology (eds.
Srivastava, C.B.S. and Goel, S.C.), pp. 1-13.

Galeone, C., Pelucchi, C., Talamini, R., Levi, F.,
Bosetti, C., Negri, E., Franceschi, S. and La
Vecchia, C. 2005. Role of fried foods and
oral/pharyngeal and ooesophageal cancers.
British Journal of Cancer, 92: 2065-2069.

Gallus, S. and La Vecchia, C. 2006. Is there a link
between diet and oesophageal cancer? Nat
Clin Pract Gastroenterol Hepatol, 4(1): 2-3.

Gao, Y.T., Mclaughlin, J.K., Gridley, G., Blot,
WJ., Ji, B.T., Dai, Q. and Fraumani, J.R.
1994. Risk factors of ooesophageal cancer in
Shangai, China. 11. Role of diet and
nutrients. Int | Cancer, 58: 197-202.

Harris, C.C. 1993. P 53: At the crossroads of
molecular  carcinogenesis and  risk
assessment. Science, 262: 1980-1981.

Hormozdiari, H. 1975. Dietary factors and
oesophageal cancer in Caspian Littoral of
Iran. Cancer Res, 83: 334-339.

Ibiebele, T.I., Taylor, A.R., Whiteman, D.C. and
van der Pols, J.C. 2010. Eating habits and
risk of oesophageal cancers: A population-
based case-control study. Cancer Causes
Control, 21(9): 1475-84.

Islami, F., Pourshams, A., Nasrollahzadeh, D.,
Kamangar, F., Fahimi, S., Shakeri, R. Abedi-
Ardekani, B., Merat, S., Vahedi, H., Semnani,
S., Abnet, C.C., Brennan, P., Mgller, H,,
Saidi, F., Dawsey, S.M., Malekzadeh, R. and
Boffetta, P. 2009. Tea drinking habits and
ooesophageal cancer in a high risk area in
northern Iran: population based case-
control study. BMJ, 338: b929.

Karamanou, M., Markatos, K., Papaioannou,
T.G., Zografos, G. and Androutsos, G. 2017.
Hallmarks in history of oesophageal
carcinoma. ] BUON, 22(4): 1088-91.

Kollarova, H., Machova, L., Horakov, D.,
Janoutova, G. and Janout, V. 2007.
Epidemiology of oesophageal cancer - An



Association of Dietary Patterns with Carcinoma Oesophagus- A. Gupta

overview article. Biomed pumped fac univ
palacky Olomouc Czech Repub, 141(1):17-28.

Launoy, G., Milan, C.,, Day, N., Pienkowski,
M.P., Ginoux, M. and Faivre, J. 1998. Diet
and Squamous cell cancer of oesophagus :
A french multicentre case control study. Intl
J Cancer, 76: 7-12.

Levi, F., Pasche, C., Lucchini, F., Chatenoud, L.,
Jacobs, Jr.D.R. and La Vecchia, C. 2000.
Refined and whole grain cereals and the
risk of oral, ooesophageal and laryngeal
cancer. Eur | Clin Nutr, 54: 487-489

Middleton, D.R., Menya, D., Kigen, N., Oduor,
M., Maina, S.K., Some, F., Chumba, D.,
Ayuo, P., Osano, O., Schiiz, ]J., McCormack,
V. 2019. Hot beverages and ooesophageal
cancer risk in western Kenya: Findings
from the ESCCAPE case-control study. Int |
Cancer, 144: 2669-2676.

Munishi, M.O., Hanisch, R., Mapunda, O,
Ndyetabura, T., Ndaro, A., Schiiz, J., Kibiki,

G., McCormack, V. 2015. Africa's
ooesophageal cancer corridor: Do hot
beverages contribute? Cancer Causes

Control, 26: 1477-1486.

Ocama, P., Kagimu, M.M., Odida, M., Wabinga,
H., Opio, C.K., Colebunders, B., van lerssel,
S., Colebunders, R. 2008. Factors associated
with carcinoma of the oesophagus at Mulago
Hospital, Uganda. Afr Health Sci, 8: 80-84.

Okello, S., Churchill, C., Owori, R., Nasasira, B.,
Tumuhimbise, C., Abonga, C.L., Mutiibwa,
D., Christiani, D.C., Corey, K.E. 2016.
Population  attributable  fraction  of
Oesophageal squamous cell carcinoma due
to smoking and alcohol in Uganda. BMC
Cancer, 16:446.

Paul, CY. and Scott, D. 1988. Incidence of the
cancer of the esophagus in the US by
Histologic type. Cancer, 61: 612-617.

Pfau, W. and Marequardt, H. 2001. Cell
transformation in vitro by food-derived
heterocyclic amines Trp-P-1, Trp-P-2 and
N(2)-OH-PhIP. Toxicology, 166(1-2) : 25-30.

Pohl, H., Sirovich, B. and Welch, H.G. 2010.
Oesophageal adenocarcinoma incidence:
are we reaching the peak? Cancer Epidemiol
Biomark Prev, 19(6): 1468-70.

Ribeiro, U., Finkelstein, S. Ribeiro, A.V.S.,
Landreneau, R.T., Clarke, M.R., Bakker, A.,
Swalsky, P.A, Gooding, W.E. and Posner,
M.C. 1998. Sequence analysis predicts treatment
response and outcome of patients with
oesophageal carcinoma. Cancer, 83: 7-18.

Reszka, E., Wasowicz, W., Gromadzinska, J.
2006. Genetic polymorphism of xenobiotic

metabolising enzymes, diet and cancer
susceptibility. Br | Nutr, 96(4): 609-19.

Sewram, V., De Stefani, E., Brennan, P. and
Boetta, P. 2003. Mate consumption and the
risk of squamous cell oesophageal cancer in
Uruguay. Cancer Epidemiol Biomarkers Prev,
12(6): 508-513.

Sewram, V., Sitas, F., O'Connell, D. and Myers, J.
2014. Diet and oesophageal cancer risk in
the Eastern Cape Province of South
Africa. Nutr Cancer, 66: 791-799.

Stemmermann, G., Heffelfinger, S.C., Noffsinger
A., Hui, Y.Z., Miller, M.A. and Fenoglio -
Preiser, C.M. 1994. The molecular biology
of ooesophageal & gastric cancer and their
precursors: Oncogenes, tumor suppressor
genes & growth factors. Hum Pathol, 25: 968-81.

Swaminanthan, M. 1985. Essentials of food and
nutrition, 1l ed. Bangalore Print and
Publishing Company. pp. 630.

Tavani, A. Negri, E., Franceschi, S. and La
Vecchia, C. 1993. Risk factors of
oesophageal cancer in women in northern
Italy. Cancer, 72: 2531-2536.

Thomson, B. 1999. Heterocyclic amine levels in
cooked meat and the implication for New
Zealanders. Eur | Cancer Prev, 8(3) : 201-206.

Tuyns, A.J., Pequignot, G. and Jensen, O.M.
1978. Nutrition, alcohol et Cancer de I’
oesophage. Bull Cancer, 65: 59-64.

Ward, M.H., Sinha, R., Heineman, E.F,,
Rothman, N., Markin, R., Weisenburger,
D.D., Cornea, P. and Zahm, S.H. 1997. Risk
of adenocarcinoma of the stomach and
esophagus with meat cooking method and
doneness preference. Intl | Cancer, 71: 14-19.

Wiseman, M. 2008. The second World Cancer
Research Fund/American Institute for
Cancer Research expert report. Food,
nutrition, physical activity, and the
prevention of cancer: a global perspective.
Proc Nutr Soc, 67(3): 253-6.

Wynder, W.L. and Gori, G.B. 1977. Contribution
of the environment to cancer incidence: An
epidemiologic exercise. | Natl Cancer Inst,
58: 825.

Yadav, J.S. 1999. Genotoxicity of tobacco smoke
in human lymphocytes. Tenth All India
Congress of Cytology and Genetics.
Organized by Kalyani University, Kalyani.

Zheng, W. and Lee, S.A. 2009. Well-done meat
intake, heterocyclic amine exposure, and
cancer risk. Nutr Cancer, 61(4): 437-46.



