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Abstract: Among all the cancers Gastric cancer has been reported to be a highly prevalent malignancy In Kashmir valley,
constitutes about 30%-40% of all malignancies. Cancer is consistently considered as significant environmental issue besides
other etiological factors. In our study the incidence ratio among genders remained 3:1(male to female). More incidents were
found in 60-64 years of age, 34.5% patients reported weight loss and the weight difference was about 10kg from stage I to Stage
IV, 62% of the patients were illiterate, 59.5% of patients were from poor and middle class and 51% patients had faced the Water
pollution. Major portion 53 %of patients belongs to farmers& house wives among these 38.6%, 12.2%, 8.4%, 21.6%& 18.8%
had exposure to Pesticides/insecticides, Fungicides, Chemicals, Fertilizer, Manure respectively. At the time of diagnosis patients
presented with multiple symptoms like dyspepsia 76.5%, loss of appetite 35.5% and vomiting 42.0%. On physical examination,
anaemia was the most common sign and was present in 163 81.5%, ascites was 11.1%, epigastric mass in 9.9% Regarding
distribution of cancer within the stomach, distal stomach was involved in 45.5%, proximal stomach in 42.0% of patients; Middle
stomach and Whole stomach were involved in 6.0% each. Among the common symptom, ulceroproliferative type was seen in
35.5%, ulcerative lesions were 30% and infiltrative were in 7.0 %.Various perceptible effects during our study provides
significant evidence to conclude that in gastric cancer etiology, environment plays an important role.
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through changes in energy patterns, radiation levels, chemical,
physical and biological alterations. Pollution includes the
release of materials into the atmosphere which make the air
unsuitable for inhalation, damage the quality of soil or water
and release substances which damage the health of human
beings, plants and animals. The impact of the environment on
the human body evidently are the systems that are exposed to
hazardous materials such as covering the external skin, the
internal respiratory and alimentary systems and with an
ultimate bearing on the structures and organs of the body as a
whole. While many ailments like asthma and allergies are
known to be environment linked, cancer is consistently
considered as significant environmental issue besides other
etiological factors. (Raj et al, 2003).

It has been observed that the cause and development of

1. Introduction

Gastric cancer (GC) continues to be the second most frequent
malignant neoplasm around the globe with varied regional
incidences due to different environmental factors. Kashmir has
high incidences of cancers and GC constitutes about 30%-40%
of all malignancies reported in Kashmir (Prakash et al, 2005). In
developed countries, especially in Japan, despite having GC
epidemic in the past a decline in GC as a result of mass
screening has been reported since 1970 (Nawroz et al, 1996).
Till date GC has remained a major clinical challenge due to its
poor prognosis, limited treatment options, relatively resistance
to chemotherapy / radiotherapy and late diagnosis of the disease.
Environmental pollution may be described as the man-made
unfavorable alteration of our surroundings that takes place
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nearly every human disease is in some way related to
environmental factors. Physical factors, infectious agents,
toxic chemicals and physiological stress, all participate a role
in the beginning or improvement of different human diseases.
The chance that an individual will develop cancer in response
to a particular environmental agent depends on several
interacting factors i.e. how long and how often a person is
exposed to a particular substance, his/her exposure to lifestyle,
diet, genetic factors, health, age, and gender. Diet, alcohol
consumption and certain medications can affect the levels of
chemicals in the body that break down into cancer-causing
substances. Because of the complex interplay of many factors,
it is still not possible to predict whether a specific
environmental exposure will cause a particular person to
develop cancer or not. (Hagmaret al, 1992).We know that
certain genetic and environmental factors increase the risk of
developing cancer, but we rarely know exactly which
combination of factors are responsible for a person’s specific
cancer. This also means that we usually don’t know why one
person gets cancer and another does not.

Globally, the highest rate in males was seen in
Japan-80/100,000 and the lowest rate was in Thailand, around
3/100,000 population. All others are in the National network
of registries under the Indian Council of Medical Research. As
reported by the population-based cancer registries in India
2006-2008, stomach cancer is one among the 5 leading
cancers in and among females it is the third most common
cancer. In the National Cancer Registry Programme, the
incidence rate and distribution of stomach cancer in Kashmir
are not available due to lack of both population and hospital
based cancer registries. In 1990, analyzing the histologically
proved cancer cases seen during 1983-1987 in the Pathology
Department of Sheri Kashmir Institute of Medical Sciences,
Srinagar, it was reported that stomach cancer formed 31% of
all cancer in men and 18% in women (Azra et al, 1990). The
only population based study from Kashmir analyzing data
obtained during 1986-89 observed that the age adjusted
stomach cancer incidence among males was 36.7 and among
females it was 9.9/100,000 (Khuroo et al, 1992), indicating
that there is a high rate of gastric cancer in Kashmiri
population compared to other parts of the country. Different
dietary practices, environmental pollution, different
occupation and peculiar life style habits of the natives has
been implicated for such variation. Such remarkable
differences called for special studies.

Consistent positive findings were found for the occupations
of firefighters, fishermen, carpenters, plasterers, miners,
sailors, cooks and restaurant personnel. Excess risks were also
seen in the farmers, meat industry, the rubber industry and the
leather footwear industry. (Chow et al, 1994). Majority of risk
estimates among farm related occupations are greater, which
suggests possible occupational etiologies (Coggon et al,
1889).Farmers have shown elevated risks of stomach cancer
in the majority of studies (Pierluigi et al, 2001). These excess
risks have been seen with different study designs in different
time periods and in various countries (Blair et al, 1991), (Blair
et al, 1993), (Delzell et al, 1985). Workplace exposures in
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farming that may be of etiologic importance for gastric cancer
includes organic and inorganic dusts, pesticides, fertilizers,
and diesel fuel (Blair et al, 1991). Of these exposures,
pesticides and fertilizers have been evaluated mainly in
relation to gastric cancer risk (Fincham et al, 1992).Acute
need is felt to understand the role of environment, genetic
predispositions and the occupational exposures to pollutants
as possible etiology for gastric cancer. Thist ype of study is the
first study in Kashmir valley.

2. Materials and Methods

A descriptive study of stomach cancer was conducted over a
period of December 2013 to February 2015 jointly by the
Division of Vety. Biochemistry of F.V.Sc & AH, SKUAST-K,
Department of Biochemistry of Government Medical College,
(GMC) Srinagar & Department of Oncology of Government
Medical College, Srinagar. Two hundred patients with
histologically diagnosed stomach cancer were interviewed
using a pre-tested semi-structured questionnaire and relevant
demographic and environmental data were recorded, as
regarding symptoms, family history, Occupation and
Environment pollution around.

3. Results

3.1. Age, Stage, Weight & Height Distribution in Gastric
Cancer Patients

During the study period there were 200 patients (males —
150 female - 50), male to female ratio, Age, stage, weight &
height distribution of Gastric Cancer Cases is given in table I.
The male to female ration was 3:1, as male showed higher
incidences of gastric cancer in valley. More incidents were
found in age of 60-64. There was found decrease in weight in
cancer patients as per the stage is concerned, the average
weight was as 66 kg, 64 kg, 58 kg, 56 kg in Stage I, Stage II,
Stage III, Stage IV respectively.

Table 1. Age, stage, weight & height distribution in patients.

Age Male (M) Female (F)

20-24 2 0

25-29 4 0

30-34 0 0

35-39 0 0

40 - 44 2 2

45-49 8 8

50-54 28 2

55-59 8 4

60 — 64 40 10

65— 69 24 8

70 —-74 30 14

75 + 4 2

Total 150 50

STAGES Number of Cases in each stage Av'erage Av.erage
weight height

Stage [ 40 66 kg RVA

Stage 11 50 64 kg 55"

Stage 111 60 58 kg 516"

Stage IV 50 56 kg 57"
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3.2. Socio-demographic Profile of Stomach

The socio-demographic profiles of patients are shown in
Table II. Social class scale is based on education of head of
family, per capita monthly income and occupation. 62% of the
patients were illiterate. Almost 59.5% of patients were from
poor and middle class. In occupation fields farmers are
involved more it is about 42.5 %,of all the occupations. House
wives involved about 10.5 % in all occupations.

Table I1. Socio-demographic Profile of Stomach.

Cancer Patients No. Percentage
Sex Male 150 75.0 %
Female 50 25.0 %
Residence Urban 29 14.5%
Rural 71 35.5%
Illiterate 124 62.0 %
Primary 12 6.0 %
Education Middle 24 12.0 %
Higher Secondary 28 14.0 %
Higher education 12 6.0 %
House-wife F T Percentage
0 21 21 10.5%
Government s 17 8.5%
employee
Farmer 71 14 85 42.5%
Butcher 3 2 5 2.5%
Foot wear (Cob) 4 0 4 2.0 %
Cook [ 0 6 3.0 %
Rice mill 4 0 4 2.0 %
Floor 3 1 4 2.0 %
. Band saw 5 0 5 2.5%
Occupation
Stone crusher 5 0 5 2.5%
Brick Kiln 5 0 5 2.5%
Mechanic 8 0 8 4.0 %
Plasterer 5 0 5 2.5%
Sailor 2 2 4 2.0 %
Firefighter 3 0 3 1.5%
Baker 2 1 3 1.5%
Metal molder 5 0 5 2.5%
Carpenter 4 0 4 2.0 %
F%sherrnen / 3 4 7 359
Fisherwomen
Upper High 9 4.5 %
. . High 34 17.0 %
Sl‘; CS‘S"eC"nom‘C Upper Middle 38 19.0 %
Lower Middle 61 30.5 %
Poor 58 29.0 %

3.3. Type of Pollution Faced by Patients in Surroundings

Among 94 patients faced the different type of pollutions
22.3%, 26.5%, 51.0% had faced the Soil pollution, air
pollution & water pollution respectively and in among 106
cases of Farmers & house wives,38.6% (1 to 2 times within 2
months), 12.2% (1 to 2 times within 2 months),8.4 (1 to 2
times within 3 months), 21.6 (1 to 2 times within 15 days) &
18.8 (Almost every day)had exposure to
Pesticides/insecticides, Fungicides, Chemicals, Fertilizer,
Manure respectively.

53
Table I11. Pollution faced by patients in surroundings.
Pollution M F Total % age
Soil pollution 14 7 21 223
Air pollution 16 9 25 26.5
Water pollution 25 23 48 51.0
Total 55 39 94
No. of Farmers & house wives exposed (How long exposed & % age
how often)106
Pesticides/insecticides 34 7 41 38.6
Fungicides 20 2 13 12.2
Other chemicals 10 0 9 8.4
Fertilizer 19 5 23 21.6
Manure 14 12 20 18.8
Total 85 21 106
No. of cases in each
Average exposure
category

Pesticides/insecticides I to 2 times within 41

2 months

.. 1 to 2 times within

Fungicides 2 months 13
Other chemicals e ek 9

3 months
Fertilizer 1 to 2 times within 23

15 days
Manure Almost every day 20

3.4. Clinical Presentation of Gastric Cancer Cases

The clinical presentation, site and type of lesion of stomach
cancer patients are shown in Table IV. Weight lossis a very
common sign for stomach cancers. In the current series, 69
patients (34.5%) reported weight loss. At the time of diagnosis
patients presented with multiple symptoms like dyspepsia
(76.5%), loss of appetite35.5% and vomiting42.0%. On
physical examination, anaemia was the most common sign
and was present in 163 (81.5%), ascites was present in 9
patients (11.1%), epigastric mass in 8(9.9%) and one patient
had spleenomegaly . Regarding distribution of cancer within
the stomach, distal stomach was involved in 45.5%, proximal
stomach in 42.0% of patients; middle stomach and whole
stomach were involved in 6.0% each. Among the common

symptom,

ulceroproliferative

type

was

seen

in

35.5%,ulcerative lesions were 30% and infiltrative were in

7.0%.

Table IV. Clinical Presentation of patients.

No. of Patients

Clinical Presentation (n=200) % (n=200)
Dyspepsia 153 76.5
Anemia 163 81.5
S GI Bleed 83 41.9
Weight Loss 69 345
Vomiting 71 355
Loss of appetite 84 42.0
Proximal Stomach 84 42.0
Site of Lesion Di;tal Stomach 91 45.5
Mid Stomach 12 6.0
Diffuse 13 6.0
Ulceroproliferative 71 355
. Proliferative 51 25.5
ISR EREEE 60 30.0
Infiltrative 14 7.0
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3.5. Histopathology of Gastric Patients

The microscopic verification diagnosis of histopathology is
given in Table V. Histopathologically nearly half of lesions
were well differentiated adenocarcinoma.

Table V. Histopathology of patients.

Adenocarcinoma M F Total %
Well Differentiated 70 24 94 47
Moderately Differentiated 19 7 26 13
Poorly Differentiated 57 19 76 38
Mixed 0 4 4 2
Total 146 54 200

4. Discussion

Gastric cancer has a wide geographic variation among
countries in Asia with a high incidence include Japan, China
and South Korea and those with a low incidence include India,
Pakistan and Thailand. (Sinha et al, 2003) has reiterated that
India is country in transition from ‘“developing” to a
“developed” nation where dietary customs and habits are
diverse and are linked to religion and social values. In India,
across the various cancer registries, there is a wide variation in
the prevalence of gastric carcinoma with incidence rates five
times higher in South India than North India (Kwong et,
a.2008). Besides south Indian states, Kashmir in the North
India too has the highest incidence (65.25 %) of gastric
carcinoma. In India most of the studies on gastric carcinoma
are based on diet and clinical reports. There is paucity of
information on environmental based studies with respect to
prevalence and control of gastric cancer. However, whether
environment has any influence on the risk of gastric cancer in
Kashmiri population is yet to be determined.

Globally variations observed in gastric cancer incidence in
populations have provided leads to study the factors
associated with stomach cancer. Kashmir, one of the three
provinces of Jammu & Kashmir state is in the northern most
part of the country and the beautiful hilly terrain, gifted natural
settings and the peculiar life style, environment & occupation
of the people are significant. Almost 95% are Muslims, 4%
Hindus and the rest follow Sikh religion. Earlier reported
studies indicated a high prevalence of stomach and esophageal
cancer. The reported incidence data highlighted the incidence
with a high male to female ratio among stomach cancer
patients, In the present study the sex distribution of gastric
carcinoma, the male and female ratio reveals 3:1, so males are
predominantly susceptible to gastric carcinoma and this is
consistent with the results of other studies (Mariya Ami et. al,
2003), (Phukan et. a, 2005) and (Bulent et. al, 2006).
Consistent positive findings were found for the occupations of
House-wife, Government employee, Farmer, Butcher, Foot
wear (Cob), Cook, Rice mill, Floor, Band saw, Stone crusher,
Brick Kiln, Mechanic, Plasterer, Sailor, Firefighter, Baker,
Metal molder, Carpenter, Fishermen/Fisherwomen. For a few
occupations, such as cook, restaurant personnel, and workers
in the meat industry, diet may play a strong role (Raj et al,
2003), (Pierluigi et al, 1999) (Blair et al, 1991).Our study
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showed overall there was highest risk of gastric cancer among
farmers which supports the findings of Blair et al 1991 and
Blair et al 1993 and suggests possible occupational etiologies.
These excess risks have been seen with different study designs
in different time periods and in various countries (Delzell et al,
1985), (Blair et al, 1991), (Fincham et al, 1992) and (Sinha et
al, 2003). Workplace exposures in farming that may be of
etiologic importance for gastric cancer includes organic and
inorganic dusts, pesticides and fertilizers. Our results have
showed that in Farmers & house wives, 38.6% (1 to 2 times
within 2 months), 12.2% (1 to 2 times within 2 months), 8.4 (1
to 2 times within 3 months), 21.6 (1 to 2 times within 15 days)
& 18.8 (Almost every day) had exposure to
Pesticides/insecticides, Fungicides, Chemicals, Fertilizer,
Manure respectively. Among these exposures, pesticides and
fertilizers have been evaluated mainly in relation to gastric
cancer risk which supports the findings of (Koutros et al,
2010), (Koutros et al, 2009).

Alarming symptoms accompanying dyspeptic symptoms
do not only have a diagnostic role in signifying the probable
presence of gastric cancer, but when referred to diagnosis. It
may suggest the site, stage and aggressiveness of cancer and
usually indicate poor prognosis. In our study we evaluated
the association of alarming symptoms, such as dysphagia,
weight loss, and vomiting with pathology and site of cancer
and stage. Alarming symptoms among patients were
presenting on comparable to those with uncomplicated
dyspepsia as far as concerns age, sex and pathology of
gastric cancer, but more frequently showed a distal stomach
site, which was supported by other workers (Maconi et al,
2003 ).These all symptoms should alert the healthcare
providers about the possibility of gastric cancer. Stephens
showed that the figure of alarming symptoms, at presentation,
correlated with the stage of the tumor, in that patients with
the greatest number of alarm symptoms presented with the
most advanced disease (Stephens et al, 2005) and Bowrey,
study showed that approximately 50% of the patients with
alarm symptoms had stage IV disease (Bowrey et a,1 2006 ).
Indeed, the relationship between symptoms and stage of
cancer is conceivable if we consider the profile of symptoms
in early gastric cancer which are not unlike those of benign
gastric ulcer rather than advanced cancer. Epigastric pain and
dyspepsia are very frequently present, whilst alarm
symptoms occur in only a minority of patients. 7.6% patients
in our study had a positive family history which was similar
to another study (Everett et al, 1997). However, many other
studies have reported a positive family history of 17% of
patients (Safaee et al, 2009). Our low estimate of family
history could have been because of poor reporting by patient
attendees. The most common presenting symptoms in our
study abdominal pain (61.4%) and weight loss (59.5%),
which were similar to other studies (Safaee et al, 2009) and
(Medina et al, 2000). Our findings revealed that most
common site of tumor was distal stomach (45.5%) followed
by proximal stomach (42%) which are consistent with other
studies (Eskandar et al, 2006,(Plummer et al, 2005) and
(Inoue et al, 2005). Our results of histopathology of gastric
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cancer patients showed 47% were well differentiated, 13%
were moderately differentiated, 38% were poorly
differentiated and rest 2% were mixed, which supports the
work of other workers who showed in their study that during
histopathology examination most of biopsies of the tissue of
gastric cancer patients showed well differentiated results
(Kim et al, 2003). This highlights the need for aggressive
biopsy for minimally symptomatic patients to improve the
survival.

5. Conclusion

Gastric cancer is one of the most common malignancies
worldwide and despite its declining incidence in developed
countries; it remains an important public health burden that is
likely due to sustenance by environmental risk factors, both
known and unknown. Wide range of perceptible effects
provides substantial evidence to conclude that the
environment may have a role in gastric cancer and it is
important to increase the awareness among general population
regarding the etiology and hazardous materials in
environment which may be causative agents for gastric cancer
and active participation of health providers in this regard is
required for prevention and early detection.
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