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Introduction
Globally, almost 12.7 million people were diagnosed 
with cancer in 2008 (excluding non-melanoma skin 
cancers) and 7.6 million people died from cancer [1]. 
Cancer was the third highest cause of death (following 
cardiovascular disease and infectious and parasitic dis-
eases) [2].Usage of Tobacco ,alcohol ,ultraviolet expo-
sure ,diet, genetics etc. are identified as the risk factor 
of cancer incidence [3].Cancer was estimated to be the 
greatest contributor to the burden of disease, caus-
ing 19% of the entire disease burden, and half of this 
was due to lung, colorectal, prostate and breast can-
cers [4].According to National Institute of Health and 
Family Welfare (NIHFW),In India it is estimated that 
there are 2 to 2.5 million cancer patients at any given 
point of time with about 0.7 million new cases coming 
every year and nearly half die every year. Two-third of 
the new cancers are presented in advance and incur-
able stage at the time of diagnosis. More than 60% of 
these affected patients are in the prime of their life be-
tween the ages of 35 and 65 years. With increasing life 
expectancy and changing life styles concomitant with 
development, the number of cancer cases will be al-
most three times the current number. The age adjusted 
incidence rate per 100,000 for all types in India in ur-
ban areas range from 106-130 for men and 100-140 for 
women but still lower than USA, UK and Japan rates. 
50% of all male cancers are tobacco related and 25% 
in female (total 34% of all cancers are tobacco related).
The geographic regions used for this analysis are Dis-
tricts which cover North Kerala, India without gap or 
overlap.

Methods and Materials:
It is a retrospective study based on the hospital based 
cancer registry (HBCR) data for the year 2011 in a ter-
tiary cancer center in north Kerala, India. The three 
northern districts Kasaragod, Kannur and Kozhikode 
were included in the study. A semi-structured ques-
tionnaire was used to collect the information from pa-
tient’s medical record about various characteristics un-
der study. The study variables were age, sex, marital 

status, personal habits (smoking, alcohol consumption, 
pan chewing), district , tumor staging at diagnosis and 
education level of the patient. Staging is based on a 
combination of anatomical, pathological, operative, 
and clinical variables.

The association between qualitative variables was tested 
using chi-square test and Fisher’s exact 

Test. One way ANOVA was used to compare mean val-
ues in different districts. The relationship between pre-
dictor variables and disease staging at diagnosis was 
then examined by logistic regression. The collected 
data was entered and analyzed by using SPSS Version 
20. P value of < 0.05 was considered significant.

Result:
There were 2366 cancer patients were  registered at 
a Tertiary Cancer Centre in north Kerala from the dis-
tricts of Kannur, Kasaragod and Kozhikode during the 
year 2011 in which 1259 are males and 1107 are fe-
males. Of these, 1670 patients were from Kannur, 457 
from Kozhikode and 239 from Kasaragod districts.  The 
demographic characteristics, education level , religious 
belief, Tumor staging and other information were pro-
vided in Table 1. In all districts majority of patients 
were from Hindu communities and about 70 % of the 
patients in each district was poorly educated.
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year 2011.A retrospective analysis was done based on the data collected from the Medical Record Division of the Cen-
tre. Among the patients from this area an average 36 % of the cases had smoking habits. 20 % cases were alcoholic. 
It was found that a significant association between Education level of the patients with their addiction habits. Variables 
identified as potential predictors of an advanced stage at diagnosis were sex and marital status. 
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ABSTRACT Cancer is a major burden of disease worldwide. Each year, tens of millions of people are diagnosed with 
cancer around the world, and more than half of the patients eventually die from it. In many countries, 

cancer ranks the second most common cause of death following cardiovascular diseases. This study focused to analyze 
the geographic variation of cancer cases who were reported in a tertiary cancer centre in northern Kerala during the 
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Table 1.
Table 1. Distribution of Demographic 
Characteristics,Family History and Other Informations.
Kannur 

       Patients 1670

Sex

      Male    
885(53%)

     Female 785 
(47%)

Habits

      Smoking 561 
(34%)

      Alcohol  317 
(19%)

      Pan chewing  
233 (14%)

Staging

      I  146( 9%)

      II 289( 17%)

      III  638(38%)

      IV  228(14%)

     Unknown  369( 
22%)

Education

     Primary or less 
1025(61%)

     Middle or 
more  645(39%)

Religion

    Hindu  
1090(65%)

    Muslim  
423(25%)

    Christian 155( 
9%)

Marital Status

    Unmarried  
118(7%)

    Married  1244 
(74%)

    Widowed  
306(18%)

Kasaragod  

       Patients  239

Sex

      Male    
134(56%)

     Female 
105(44%)

Habits

      Smoking  
96(40%)

      Alcohol   
60(25%)

      Pan chewing  
46(19%)

Staging

      I  17(7%)

      II  36(15%)

      III  87(36%)

      IV  44(18%)

     Unknown  
55(23%)

Education

     Primary or less  
172(72%)

     Middle or 
more  67(28%)

Religion

    Hindu  
176(74%)

    Muslim  
45(19%)

    Christian  
18(8%)

Marital Status

    Unmarried  
16(5%)

    Married   
170(71%)

    Widowed  
51(21%)

Kozhikode 

       Patients  457

Sex

      Male    
240(53%)

     Female 
217(47%)

Habits

      Smoking  
149(33%)

      Alcohol  
71(16%)

      Pan chewing  
74(16%)

Staging

      I  43(9%)

      II  80(18%)

      III  178(39%)

      IV  78(17%)

     Unknown  
78(17%)

Education

     Primary or less  
305(67%)

     Middle or 
more  152(33%)

Religion

    Hindu  
275(60%)

    Muslim  
162(35%)

    Christian  
19(4%)

Marital Status

    Unmarried  
25(5%)

    Married  
346(76%)

    Widowed  86 
(19%)

There was a district wise variation on patient’s alcoholic con-
sumption, marital status, religious belief and education level 
with 5% significance level. It was observed that there exist 
a significant difference in the mean age of patients (P val-
ue <0.05) for different districts. More than half of the cases 
were diagnosed as stage III and  stage IV in all the districts.

There was a statistical variation in the proportion of female 
patients in different districts who were diagnosed at an 
advanced stage of cancer. In Kannur and Kozhikode more 
than 55% female patients were diagnosed at advanced 
stages, whereas for Kasaragod it was only 50%. In Kan-
nur and Kozhikode there were more than 70% male pa-
tients were diagnosed after the age of 55 years .In case of 
Kasaragod it was about 55%.It was also noticed that for all 
the three districts, older age was a potential risk factor for 
cancer.

The site wise distribution of top 9 cancer for all the dis-
tricts were provided in Table 2. Breast and Lung was 
the leading sites of cancer from Kannur and Kasaragod, 
while Breast and mouth was the leading sites in case of 
Kozhikode district. Apart from small variation, the general 
trend of cancer was almost same for all the three districts.

Table.2.
Table2.  Site wise distribution of cancer in different dis-
tricts 
Site Kannur Kozhikode Kasaragod

Breast 15% 13% 15%

Lung 15% 11% 13%

Mouth 5% 12% 10%

Tongue 4% 4% 6%

Ovary 4% 3% 5%

Rectum 4% 4% 3%

Cervix Uteri 4% 5% 3%

Thyroid 2% 4% 2%

Corpus uteri 2% 2% 0%

Multiple Logistic Regression was applied to find out the 
relationship between suspected predictor variables(namely 
,Alcohol consumption, Smoking habits, Sex, Marital Status 
and the district from which the patient came) and staging 
of cancer at diagnosis .Sex and marital status of the pa-
tient were found to be the potential risk factors in staging 
of cancer at diagnosis.

Chi-square test for independence was done to check the 
association between different variables. Table 3 provides 
the details of chi-square test for statistically significant cas-
es.

Table.3.                                           
                                                     Chi-square test 
for independence

Variable 1 Variable 2 Chi-square 
value P-value

District Alcohol con-
sumption 9.36 P-value < 

0.05

District Religion 35.82 P-value < 
0.05

District Education 12.7 P-value < 
0.05

Education Smoking 
habits 10.7 P-value < 

0.05

Education Pan chewing 
habits 28.9 P-value < 

0.05

Education Religion 73.6 P-value < 
0.05

Staging Smoking 
habits 12.5 P-value < 

0.05

Staging Sex 38.8 P-value < 
0.05

Staging Marital status 24.3 P-value < 
0.05

The above table shows that there was a district wise as-
sociation in patient’s alcohol consumption, religion and 
education status. Similarly there was a significant associa-
tion between Education of the patients with their addiction 
habits and religious belief .

Discussion:
According to GLOBOCAN 2012, an estimated 14.1 million 
new cancer cases and 8.2 million 



656  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 6 | Issue : 9 | September 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50ORIGINAL ReseARch PAPeR

Cancer related deaths occurred in 2012, compared with 
12.7 million and 7.6 million, respectively, in 2008. Preva-
lence estimates for 2012 show that there were 32.6 mil-
lion people (over the age of 15 years) alive who had had a 
cancer diagnosed in the previous five years. 

With significant improvement in treatment and prevention 
of cardiovascular diseases, cancer has or will soon become 
the number one killer in many parts of the world. As el-
derly people are most susceptible to cancer and popula-
tion aging continues in many countries, cancer will remain 
a major health problem around the globe [5]. Kerala has 
roughly 35,000 new cancer cases every year (age-adjusted 
incidence), based on the cancer registry data. There are 913 
male and 974 female cancer patients per million in Kerala. 
A total of 1, 00,000 cancer patients are in prevalence annu-
ally in the state. All living cells in the history have a chance 
of cancer occurrence. Studies have shown that 70 – 90% of 
cancers are environmental. The most important among the 
environmental exposures are lifestyle related factors. Dietary 
practices, reproductive and sexual practices and others ac-
count for up to 30% of cancers. Rightful changes in lifestyle 
can reduce mortality and morbidity [6].

High incidence of lung cancer among males in these districts 
could be due to high level consumption of tobacco and al-
cohol. According to the report of Hospital Based Registry for 
the year 2010, more than 90 % lung cancer patients were 
smokers[7]. The prevalence of smoking and alcohol consump-
tion among females was very low compared to males in these 
areas but chewing of betel and tobacco was not very less in 
old aged women. As per the cancer registry report of the con-
cerned centre in 2010, lung cancer stood first among males 
with 38% of all tobacco related cancers (HBCR, 2010). Here  
we can see that approximately 36% of the overall patients had 
the habit of smoking . Patients from Kasaragod district around 
40% had the habit of smoking. Based on the 2011 registration 
of the centre it was found that 10% female lung cancer pa-
tients were passive smokers [7]. According to American Cancer 
Society passive smoke has been linked to lung cancer. There 
were also some evidences suggesting it might be linked to 
lymphoma, leukemia, and brain tumors in children, and can-
cers of the larynx (voice box), pharynx (throat), nasal sinuses, 
brain, bladder, rectum, stomach, and breast in adults.

About 19% of tobacco consumption in India is in the form 
of cigarettes, while 53% is smoked as bidis, the rest is 
used mainly in smokeless form. Bidis tend to be smoked 
mainly by lower economic classes and have a level of so-
cial acceptance in different cultures [8].   In north Kerala 
there are plenty of bidi workers and bidi manufacturing vil-
lages. The availability and consumption of bidi is more in 
these areas. That is also may be a possible reason of high 
rate of tobacco related cancers in this area.

It is an important fact which is statistically proved was the 
association between education level and the addiction 
habits. In both smoking as well as alcoholic consumption 
was well associated with their education. Now the govern-
ment started implementing schemes like ASHWAS for can-
cer screening and offer free treatment for the positive cas-
es. According to the data for our study centre, most of the 
patients were coolie workers or farmers and they hadn’t 
attended any cancer awareness camps. Lack of awareness 
compel them to neglect the initial problems or symptoms 
faced, resulting advanced stage diagnosis at the end. As 
the majority of the cases reported at the centre were in 
the advanced stage of cancer, it is essential to arrange 
cancer awareness camps and premalignant screening in 

the interior parts of these districts where people are less 
educated or coming from backward socio-economic status.  

Moreover, studies have shown that there exist a positive 
association between red meat intake specifically and can-
cers of the esophagus and liver, and a borderline signifi-
cant positive association for laryngeal cancer [11]. Out of 
the 33 million people in Kerala, Christians and Muslims to-
gether constitute around 47 percent and most of the meat 
eaters are from these communities [12]. There is culture 
and area wise variations in food habit of people in differ-
ent parts of Kerala as well. A detailed study has to be for-
mulated for getting concrete ideas in these respects.

In this study the factors identified as potential predictors 
of an advanced stage at diagnosis were sex and marital 
status. One of the previous study identified that gender 
remained a significant predictor of the total number of 
modifiable cancer risk factors; such that male gender was 
associated with having fewer risk factors relative to indi-
viduals of female gender [13].Further advanced research is 
required to identify the sex wise risk factor of the disease.

One limitation of this study is that it is solely based on Hospi-
tal based registry data. In North Kerala this centre is the only 
cancer hospital under the Government of Kerala. More than 
90% patients are receiving free treatment schemes like Karu-
nya, Arogya insurance etc. So the data analysed for this study 
caters most of the cancer patients from the mentioned dis-
tricts. As Kasaragod is the northern most districts of Kerala, 
the chance of patient moving to the adjacent state, Karnata-
ka, is also high. Before getting a report of Population Based 
Cancer Registry of this area we can use this data to identify 
and understand the trend of cancer in this districts.
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