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Abstract

Objective: Sri Lanka has the highest reported incidence of oral cancer in the world. The aim of the study to
investigate the relationship of risk factors with oral cancers.

Materials & Methods: 596 individuals of Batticaloa district were investigated for this study through interviewer-
administrated questionnaire within the time frame for the data collection, applying multi stage cluster sampling
technique.

Results &Discussion: Out of these 596, 63.42% (Nos. 378) are males. 2% (Nos. 11) of the people interviewed
have been reported with oral cancer. 91% (Nos. 10) of the total number of oral cancer victims are from rural area.
63.64% (Nos. 7) are in the range of 61-75 years of age among oral cancer. There has no imply any clue about
coalition between sex and oral cancer. 30.20% (Nos. 180) have the habit of Tobacco consumption and of which only
5 % (Nos. 7) were identified with oral cancer. Chewing is popular method [77.78% (Nos. 7)] among oral cancer
victims. 32.38% (Nos. 193) are having the habit of chewing beetle. 81.82% (Nos. 9) oral cancer patients have the
habit of chewing beetle. 90.67% (Nos. 175) people use one or more other substances such as slake lime, areca nut
and Tobacco together. 66.67% (Nos. 6) oral cancer patients have the same practice of chewing while sleeping in the
night. It is noted that 100% (Nos. 6) of the people with oral cancer and who are beetle chewers while sleeping in the
night, keep the beetle pulp near their molar. 32.21% (Nos. 192) people including 3 (27.27 %) out of 11 oral cancer
victims are having the habit of consuming Alcohol.

Conclusions: Oral cancers are common among people aged 61-75 years. Tobacco consumption and Beetle
chewing are most inducing factors of oral cancer.

Keywords: Oral cancers; Batticaloa; Risk factors However, few prospective cohort studies for the risk factors of
developing oral cancer have been performed in Sri Lana. However, no
Introduction studies have been performed to find out the Sociodemographic factors

and risk factors associated with the oral cancers in Batticaloa District.

The incidence of oral cavity and pharyngeal cancer has shown

increasing trend worldwide, as have the mortality rate for patients with

these malignancies [1]. Oral cavity cancer is one of the 10 most

frequent cancers globally [2]. Oral cancer is currently a major global
health issue.

Therefore, this study aimed to investigate the relationship between
smoking, alcoholic consumption, and betel quid chewing and oral
cancers in a prospective manner as well as prevalence and
sociodemographic factors associated with the oral cancers.

Sri Lanka has the highest reported incidence of oral cancer in the  Natarials & Methods
world [3], Oral and pharyngeal cancers constitute the most common
cancer for Sri Lankan men and ranks fourth for women [4]. The
prevalence of risk factors associated with oral cancer is reportedly high

Study design

[5]. Descriptive cross sectional study

The actual cause for oral cancer is not known. However there are
many factors which are commonly associated with oral cancer. StUdY area
Tobacco smoking, alcoholic consumption, betel quid chewing, poor
oral health, and human papilloma virus infection. Therefore, primary
prevention such as cessation of tobacco smoking and alcohols
drinking along with early detection is necessary control procedures to
improve the prognosis of oral cancer. Oral cancer patients living in Batticaloa District

Batticaloa District

Study Population
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Study period

12 months

Sampling procedure and sample size

Multistage Cluster sampling method will be used to obtain the
samples in our study. All divisional secretiat will be selected among
Batticaloa District and three gramma secretiat divisions will be
selected among each divisional secretiat. Twenty five families will be
selected among the each gramma secretiat divisions in right handed
manner in a particular place of arrival. One family member except
aged less than 16 years will be selected among the each family with
lottery method.

Exclusion criteria

All the family members aged less than 16 years among the selected
families will be excluded from this study.

Instruments for data collection

Interviews based predesigned questionnaires.

Ethical clearance

Ethical clearance of the study will be obtained from Ethical Review
Committee, Faculty of Health Care Sciences, and Eastern University of
Sri Lanka.

Statistical Analysis
All data were analyzed by using SPSS analytical package.

Results & Discussion

Total of 596 individuals of Batticaloa district were investigated for
this study through interviewer-administrated questionnaire within the
time frame for the data collection, applying multi stage cluster
sampling technique.

Out of these 596 samples 55.70% (Nos. 332) and 44.30% (Nos. 264)
represent rural and urban areas respectively. Also, 63.42% (Nos. 378)
of the people included in the study are male and 36.58% (Nos. 218) are
female. The sample selected for this study consists of different ethnic
groups living in the district.

During the study, 2% (Nos. 11) of the people interviewed have been
reported with oral cancer in Batticaloa District. The incidence of oral
cavity and pharyngeal cancer has shown increasing trend worldwide
However, Sri Lanka has the highest reported incidence of oral cancer
in the world [3].

The Figure 1 shows ethnic breakdown of the interviewee of the
study.

1%1%

B Tamil
B Muslim
HSinhalese

B Other

Figure 1: Ethnic Breakdown of the interviewee of the study.

As the main objective of the study is to identify the risk factors for
the oral cancer, the following section describes the results of this study
based on some statistics according to the data collected.

Socio- Demographic Factors

Socio-Demographic details such as place of residence, age, sex,
ethnicity, marital status, education qualification, type of employment
and family income of the people were considered to understand their
relationship with the oral cancer.

Place of Residence

The study found that 91% (Nos. 10) of the total number of oral
cancer victims are from rural and only 9% (Nos. 1) are from urban.
The chi-squared test statistic xA2 (DF =1, N=596) = 5.63 with
associated p-value<0.018 confirms that there is a strong association
between place of residence and the condition of the people whether
normal or with oral cancer.

Age

Among the people with oral cancer, 63.64% (Nos. 7) are in the
range of 61-75 years of age and the remaining 36.36% (Nos. 4) are
falling into the age range of 46-60 years. The chi-squared test to ensure
whether any age group of people are more likely to oral cancer
indicates that there is significant relationship between the different age
group and their condition (x> (DF =3,N=596)= 31.44 and p-
value<0.0001). Examining the pattern of prevalence, it is noted that the
age group of 61-75 years has more chance of having oral cancer.
However, the age group of 46-60 years also has relatively higher risk of
oral cancer. The Figure 2 illustrates the pattern of different age
category and condition of the people taken for the study. Oral cancer
most commonly occurs in middle-aged and older individuals,
although a disturbing number of these malignancies is also being
documented in younger adults in recent years [6].
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the age group) Family Income & Oral Cancer
63.64% (Nos. 7) of the people with oral cancer came across during
Figure 2: Pattern of different age category and condition of the the study are getting monthly income below Rs.5, 000. The Chi-
people taken for the study. squared statistic (x> (DF =4, N=596) = 17.11 with p-value<0.002) in
dicates that there is a significant association between family income

Gender

The difference between the percentages of male and female with
oral cancer is only around 10%. This figure does not imply any clue
about coalition between sex and oral cancer. Intraoral and
oropharyngeal tumors are more common among men than women,
with a male: female ratio of over 2:1 [7-9] in recent studies in world.
Also, the Chi-squared test statistic is 1.66 (DF=1, N= 596) with
associated p-value 0.21. Thus, a conclusion can be made that there is
no any effect of sex in triggering oral cancer. But, oral cancer
represents approximately three percent of all malignancies in men and
two percent of all malignancies in women in the United States. It is
estimated that these tumors will account for 28,900 new cases and
7,400 deaths in 2002 in the United States [3].

Ethnicity

Out of the 11 people reported with oral cancer during the study,
90.91% (Nos. 10) are Tamils and only a 9.09% (Nos. 1) are Muslim.
Also, no person from other ethnic group was identified with oral
cancer. Interestingly, the Chi-squared test statistic for ethnicity over
the condition of the people does not prove that any ethnic group is
prone to the disease (x? (DF =3, N=596) = 3.59 with p-value=0.31).

Marital Status

All the oral cancer patients identified during the study are
either married or widow. However, the Chi- squared statistic
guarantees that there is no relationship between marital
status and oral cancer (x> (DF =3, N=596)= 4.86 with p-
value=0.18).

Education Qualification
45.45 % of the oral cancer patients identified during the

study have never gone to school and 27.27% of the same
belong to the category of school education from grade 1 to

and oral cancer. Thought this result seems contradictory to the
previous result that the employment and oral cancer are not
associated, in fact this may be of the reason that the person
interviewed is an unemployed but the total family income may be
more by means of some other income sources.

If we look into this result little deeply, we may postulate that low
income might have affected the life style and attitude of the people in
some way and that might have resulted in oral cancer.

Risk Factors

The actual cause for oral cancer is not known. However there are
many factors which are commonly associated with oral cancer.
Tobacco smoking and betel quid chewing are found to be associated
with oral cancers than alcoholic consumption in this study.

Tobacco Consumption Habits

Among the people met during the study, 30.20% (Nos. 180) have
the habit of Tobacco consumption and of which only 5 % (Nos. 7)
were identified with oral cancer. However, the Chi squared test
performed to understand the effect of Tobacco consumption makes
clear that there is a significant relationship between Tobacco
consumption and oral cancer (x> (DF =1, N=596) = 14.16 with p-
value= 0.0002).

The strong association between cancers of the oral cavity and
pharynx with tobacco use is well established. Epidemiological studies
show that the risk of developing oral cancer is five to nine times
greater for smokers than for nonsmokers [9-12].

44.44% (Nos. 4) of the Tobacco consumers with oral cancer are
having this habit for more than 20 years. The Figure 3 shows duration
and percentage of Tobacco consumers who are with oral cancer.
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Figure 3: Duration and percentage of Tobacco consumers who are
with oral cancer

But the Chi- squared test does not prove that there is an association
between period of habits and the condition of the people (x> (DF =3,
N=180) = 4.88 with p-value= 0.18). Out of 9 people who are having
oral cancer and with the habit of Tobacco consumption, 88.89% (Nos.
8) are consuming Tobacco less than 10 times per day and only 11.11%
(Nos. 1) are using 10 to 20 times per day. The Chi-squared statistic (x?
(DF =2, N=180) = 7.80 with p-value< 0.02) shows that there is a
relationship between the frequency of the habit per day and condition
of the people.

Out of the subject, 81.82% (Nos. 9) have the habit of Tobacco
consumption and of which 77.78% (Nos. 7) are consuming by the
method of chewing, 11.11% (Nos. 1) are smoking and the remaining
11.11% (Nos. 1) are by both chewing and smoking. 18.18% (Nos. 2) of
the people with oral cancer investigated never have the habit of
Tobacco consumption. In addition to these figures, The Chi squared
test statistic indicates method of consumption of Tobacco is somewhat
related to condition of people (x> (DF =3, N=180) = 8.52 with p-value<
0.04).

Marijuana use is also considered to be a potential risk factor and
may be partly responsible for the rise in oral cancers seen among
young adults [13,14]. However, further epidemiological studies are
necessary to confirm the purported association of marijuana and oral
cancer in younger patients [15,16]. However there was no cases
reported in our study. Snuff and chewing tobacco have also been
associated with an increased risk for oral Cancer [17].

In one study of women in the southern United States, chronic users
of snuff were estimated to have a four times greater risk of developing
oral cancer [18]. The incidence of oral cancer in West Virginia is
below the national average, even though this state has the highest
consumption of chewing tobacco in the United States [19].

Beetle Chewing Habits

Among the people surveyed for this study, 32.38% (Nos. 193) are
having the habit of chewing beetle and 0.84% (Nos. 5) has stopped the
habit for last 6 months. Out 11 people with oral cancer 81.82% (Nos.
9) have the habit of chewing beetle and the remaining 18.18% (Nos. 2)
nerve have the habit. The analysis shows that habits of chewing beetle
are significantly associated with the condition of the people (x> test
statisitc (DF =2,N=596)= 12.52 with p-value< 0.002). In India and

Southeast Asia, the chronic use of betel quid (paan) in the mouth has
been strongly associated with an increased risk for oral cancer [20].

The test to know whether period of beetle chewing habits influences
the condition of the people reveals that there is a relationship between
them ()(2 test statisitc (DF =3,N=596)= 13.57 with p-value< 0.004).
Also, the study points out that the frequency of the habit per day is
also related to the condition of the people (x* test statisitc (DF
=3,N=596)= 12.02 with p-value< 0.007).

Out of 193 beetle chewers, 90.67% (Nos. 175) people use one or
more other substances such as slake lime, areca nut and Tobacco
together. 65.14% (Nos. 114) of this category use all three types of
substances while chewing beetle. It is noted that all 9 people who are
beetle chewers and having oral cancer are using these three substances
with beetle. The quid typically consists of a betel leaf that is wrapped
around a mixture of areca nut and slaked lime, usually with tobacco
and sometimes with sweeteners and condiments [20].

Also, 31.61% (Nos. 61) of the people with the habit of beetle
chewing are having the custom of chewing beetle while sleeping in the
night. Regarding to the people who are beetle chewers and with oral
cancer, 66.67% (Nos. 6), have the same practice of chewing while
sleeping in the night. The slaked lime results in the release of an
alkaloid from the areca nut, which produces a feeling of euphoria and
well-being in the user. The statistical analysis shows that practice of
chewing while sleeping in the night and condition of the people are
associated (x? test statisitc (DF =1,N=193)= 5.37 with p-value= 0.021).
In addition, 54.10% (Nos. 33) of the people with the practice of
chewing while sleeping in the night keep beetle pulp near their molar
and the remaining 45. 90% (Nos. 13) keep the same under their
tongue. It is again noted that 100% (Nos. 6) of the people with oral
cancer and who are beetle chewers while sleeping in the night, keep the
beetle pulp near their molar. As a consequent of the previous result the
statistical test gives a clear indication for an association between oral
cancer and the place of keeping the beetle mixture (x? test statisitc (DF
=1,N=61)= 5.65 with p-value= 0.017). The Figure 4 illustrates the
comparison between beetle chewing habit while sleeping and oral
cancer victims.

100.00% -

90.00% H Normal

80.00% - B With oral cancer

66.67%
70.11%

70.00% -
60.00% -
50.00%

40.00% -

Respective Percentage

30.00%
20.00%
10.00%

0.00%

YES
Beetle while Sleeping in the Night

Habit of Chewing NO

Figure 4: Comparisons between beetle chewing habit while sleeping
and oral cancer victims.

Regarding the awareness about the risk factors and oral cancer,
74.33% (Nos. 443) of the people investigated for this study are having
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knowledge on oral cancer and their causes. But 54.55% (Nos. 6) out of
11 people identified with oral cancer are not aware about oral cancer
and their risk factors. The statistical analysis performed reveals that
there is an association between public’s awareness about oral cancer
and condition of the people (x? test statisitc (DF =1, N=596) = 4.90
with p-value< 0.027).

Alcohol Consumption Habits

Alcohol use has been identified as a major risk factor for cancers of
the upper aero digestive tract [16,17]. Among the people investigated
during the study, 32.21% (Nos. 192) people including 3 (27.27 %) out
of 11 oral cancer victims are having the habit of consuming Alcohol.
137 (71.35%), 25(13.02%), 18(9.38%) and 12(6.25%) out of 192
Alcohol consumers are addicted to the habit for less than 5 years, 5 to
9 years, 10 to 19 years and more than 20 years respectively. The Chi-
squared statistical analysis performed to understand the effect of
Alcohol consumption habit and condition of the people does not
indicate any association (x? test statisitc (DF =1,N=596)= 0.13 with p-
value=0.723). Thus, the other factors such as type of the liquor,
frequency of the habit per day and duration of the habit also do not
interrelate to the condition of the people according to the data
obtained for this study. In studies controlled for smoking, moderate-
to-heavy drinkers have been shown to have a three to nine times
greater risk of developing oral cancer [16, 17].

Interaction between Risk Factors

In addition to the analysis of the risk factors individually, the test
including the interaction between these 3 risk factors leads to make
some conclusion that there is a significant association between
combinations of risk factors and the condition of the people. (? test
statisitc (DF =7,N=596)= 30.17 with p-value=0.0001). Also, it is noted
that 6 (54.55%) people out 11 oral cancer patients investigated having
the habit of both Tobacco consumption and Beetle chewing while 3
(27.27%) with oral cancer are having all the three habits mentioned
above. Examining the figures, we can draw a conclusion that the habits
of both the Tobacco consumption and Beetle chewing are most
inducing factors of oral cancer than Alcohol consumption. The
following Venn-Diagram illustrates different habits, corresponding
percentage of the people with the habit and percentage of the people
with oral cancer among the region (within square brackets).

Summary of results of the study

The conclusion of this study is given in the following tabular form,
examining the pattern of the frequencies and according to the results
of statistical test performed to the data collected (Table 4.1).

Conclusions

Based on 596 individuals (Normal healthy individuals: Oral cancer
victims=585:11) of Batticaloa district were investigated for this study
through interviewer-administrated questionnaire within the time
frame for the data collection, applying multi stage cluster sampling
technique, The following are important conclusions;

Oral cancers are common among people aged 61-75 years with low
level of education and low family income from rural area and no
association with gender distribution.

Oral cancers are significantly associated with habit of tobacco
consumption and beetle chewing. However alcohol is not associated
with oral cancers.

Tobacco consumption included frequency (at least <10/day or
more) and type (at least chewing) are significantly associated with oral
cancers and duration is not associated with oral cancers.

Habit of betel chewing included frequency (at least <10/day or
more), duration (at least 5-9 years), with added substances (slake lime,
areca nut and tobacco), habit while sleeping in the night and place of
keeping beetle mixture while sleeping near molar area are significantly
associated with oral cancers. Low awareness of habit of betel chewing
causing oral cancer is related to predisposition to oral cancers.

Examining the figures, we can draw a conclusion that the habits of
both the Tobacco consumption and Beetle chewing are most inducing
factors of oral cancer than Alcohol consumption.

However, there are some limitations in our study; sampling size is
small. Further Large scale studies; large sampling size are necessary to
draw attention of socio demographic and risk factors associated with
oral cancers in Batticaloa District.
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