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Abstract

Introduction: Oral cancer and Oral Potentially Malignant Disorders (OPMDs) arising due to risk habits
like betel quid (BQ) chewing, smoking and alcohol use are preventable despite the high prevalence and poor
survival rates. However, dependence to risk habits has become a barrier to prevent OPMDs and oral cancer.
Objectives: This study was conducted to determine the dependence to risk habits among patients with such oral
lesions, and the quitting among dependent users after diagnosis. Materials and method: A case-control study
was conducted among 100 participants, 50 diagnosed with OPMDs and oral cancer from two Oral and Maxillo
Facial clinics in Sri Lanka and a similar control group without any oral lesions. All participants practiced one
or more risk habits such as BQ chewing, smoking and/or alcohol use. Dependence was assessed using Sinhala
language translations of standardized scales such as Betel Quid Dependence Scale for BQ chewers, Fagerstrom
Test for Nicotine Dependence for tobacco smokers and CAGE (“Cut down”, “Annoyed”, “Guilty” and “Eye
opener”) scale for alcohol users. Results: Dependence on habits was more among the case group (BQ-93%;
smoking-14%; alcohol-66%). Quitting rates of BQ and alcohol among those who were diagnosed with oral
cancer [BQ (89%), alcohol (89%)] were higher (p<<0.05) than those with OPMDs [BQ (50%), alcohol (22%)].
Lack of awareness due to low socio-economic status (97%) was a significant association for BQ dependence
(p=0.01).Conclusion: In conclusion, development of OPMDs and oral cancer increases with dependence to BQ
chewing, smoking and alcohol use. Increased awareness about OPMDs and its risk of malignancy is needed
among public. Prevention of dependence to these risk habits also becomes essential.
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Introduction

usually preceded by Oral Potentially Malignant Disorders
(OPMDs) like Oral leukoplakia (OL), Erythroplakia and
Oral Submucous Fibrosis (OSF). OL is one of the most

Oral cancer, traditionally defined as squamous cell
carcinoma in the lip, oral cavity and oropharynx is one of
the 10 most common cancers in the world with a high

annual incidence of over 300,000 diagnosed cases and
an annual mortality of about 145,000 worldwide [1].
Compared to other countries, Sri Lanka has the highest
mortality rate with 3 to 4 individuals dying each day due to
oral cancer [2]. However, it is a preventable disease, in
which betel quid (BQ) chewing, smoking and alcohol
abuse are present in 90% of the cases. Oral cancer is

common OPMDs with approximately 90% of patients
having risk habits of tobacco use [3]. Additionally,
about 4%-36% of the cases may undergo malignant
transformation [3, 4]. OSF is chronic and progressive
with irreversible scarring affecting oral, oropharyngeal
and esophageal mucosa due to areca-nut (AN) use [5, 6].
5-13% of OSF patients develop oral cancer in the back
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ground of OSF [7].

Nicotine in tobacco is the main addictive ingredient in
tobacco smoking as well as BQ with tobacco. In addition,
AN in the BQ also contains addictive alkaloids such
as arecoline. After caffeine, alcohol and nicotine, AN
is the fourth most frequently consumed, psychoactive
substance worldwide [8-11]. Similarly, alcoholism is
a chronic, progressive and a potentially fatal disorder since
discontinuation of alcohol is averted due to dependence
and withdrawal symptoms [12]. In order to understand the
addictive nature, a standardized quantitative measure is
necessary. To assess the BQ dependency, Lee et al., [13]
developed the Betel Quid Dependence Scale (BQDS) in
Chinese. Herzog et al., [14] conducted a second study
in English from a sample of English speaking male and
female BQ chewers living in Guam. BQDS consists of
three factors, namely “physical and psychological urgent
need,” “increasing dose” and “maladaptive use” with 16
sub items [15]. These are dichotomous questions with
each “Yes” accounting for 1 point. Score 4 is considered
as the cut-off point to identify dependence for BQ.
The Fagerstrom Test for Nicotine Dependence (FTND)
is a scale which is used to assess the nicotine dependence.
FTND gives scores ranging from 0 to 10 [16]. Score 4
or more is used to identify individuals with moderate
to high dependence on nicotine [17]. The 4 item CAGE
(“Cut down”, “Annoyed”, “Guilty” and “Eye opener”)
questionnaire is defined as a brief, validated, effective
screening device for problem drinkers [18-20]. These
questions are “Yes”, “No” type questions with a score
ranging from 0-4. Two or more “yes” answers are CAGE
positive [20].

To the best of our knowledge, there is no published
research currently available in the literature evaluating
the BQ, smoking and alcohol dependency among patients
with OL, OSF and oral cancer in Sri Lanka. Therefore,
this study aimed to evaluate the dependency on risk habits
among diagnosed patients with OL, OSF and oral cancer
before and after diagnosis in comparison to dependence
in those who are known to practice these habits, without
any oral conditions.

Materials and Methods

A quantitative case-control study was conducted
among patients with OPMDs and malignancy to determine
the dependency on BQ chewing, smoking and alcohol
use. The rate of dependency was compared with a control
consisting of patients with risk habits but without the any
oral lesions. The sample size was calculated using the
open Epi software (available at http://www.openepi.com/
Menu/OE_Menu.htm) as 185 cases with OPMDs and oral
cancer. However, due to time constraints and the national
lockdown due to COVID-19 pandemic, a sample of 50
per each arm was selected using convenience sampling.
Fifty newly, histopathologically diagnosed patients with
OL, OSF and oral cancer (oral squamous cell carcinoma-
OSCC) having BQ chewing, smoking and/or alcohol
consumption were randomly selected from the Oral and
Maxillo-Facial clinics (OMF) at the Provincial General

Hospital, Kurunegala and Dental Teaching Hospital,
Peradeniya. Fifty persons who practiced the above habits
without the presence of any oral lesions were randomly
selected from the general population as the control group.

A pre-tested, structured questionnaire was used
to collect data from the participants. Part A was an
interviewer administered questionnaire (administered by
author no 2) consisting of socio-demographic data, habit
related information and lesion details while part B was a
self-administered questionnaire with BQDS, FTND and
CAGE scales on dependence. Patients’ clinic books and
biopsy reports were used to obtain lesion related details.

Even though BQDS, FTND and CAGE are validated
in English, translation and validation in Sinhala and Tamil
languages was necessary. Instrument adaptation using
the following steps, namely (a) forward translation, (b)
expert panel back translation, (c) pre-testing (d) cognitive
interviewing to get the final version was carried out. The
validity and the culture adaptation of the scales were
confirmed by calculating the Cronbach’s a value; BQDS
(0.959), FTND (0.70), CAGE (0.75) showing a good
internal consistency.

Ethical clearance was obtained from the Ethical
Review Committee of the Faculty of Allied Health
Sciences (AHS/ERC/2019/084) and the Faculty of Dental
Sciences (ERC/FDS/UOP/1/2020/11), University of
Peradeniya.

All responses were checked for their completeness,
accuracy and internal consistency analyzed using SPSS
(Statistical Package for Social Science) version 21. It
was done by simple descriptive methods according to
the objectives of the study. Chi-square test was used to
determine the associations between categorical variables.
p<0.05 was considered as significant.

Results

The case and control groups of the analyzed sample
consisted of a majority (84%) of males in each group
separately, while age wise a nearly equal distribution
of 44% and 56% was observed in the < 60 years and >
60 years age categories of the case group. However, a
majority (80%) in the control group were < 60 years of
age. When considering the socio-economic status (SES)
of the sample, majority of 90% from the case group
were from a low SES background. However the control
group consisted of 64% and 36% of low and middle SES
respectively.

Figure 1 depicts the habit related details of both groups.
Accordingly 34% (17) of participants of the case group
were having all three habits of BQ chewing, smoking and
alcohol abuse while only 22% (11) of the control group
were engaged in all three risk habits. They were all males.
When considering risk habits in the case group majority
of 82% (41) were BQ chewers (Males-33, Females-8),
while 58% (29) and 56% (28) had the habits of smoking
and alcohol use respectively.

When comparing the risk habit dependency between
the case and control groups, 93% of all BQ chewers in
those who had developed oral lesions (case) have been
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Figure 1. Risk Habits of BQ Chewing, Smoking and
Alcohol Use

dependent on BQ while only 82% were dependent in the
control group. Only 14% and 5% of all smokers were
dependent on tobacco smoking in the case and control
groups respectively. Out of the ones who had the habit of
alcohol use 79% and 63% of case and control groups were
dependent respectively (Table 1).

Asignificant finding is that among the 41 BQ chewers
in the case group, majority (27) had developed oral cancer
while 11 and 3 had developed OL and OSF respectively.
Similarly a higher number of smokers have developed oral
cancer including all dependent smokers (4) as shown in
Table 1. A majority (19) of alcohol users have developed
oral cancer compared to those who have developed
OPMDs (6).

Table 1 shows the dependence to risk habits with
different habits and combinations of habits and as shown
majority of the patients with all 03 habits and BQ chewing
alone had developed oral cancer in the case group.
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Additionally, majority of the participants who had BQ
chewing alone or in combination with smoking or alcohol
use had dependence to BQ use (Table 1).

As majority of the participants had the habit of BQ
chewing, the use of tobacco in the BQ was analyzed
and it revealed that a majority (88%) of the BQ chewers
from the total sample considering both case and control
groups used smokeless tobacco (SLT) as part of their quid.
Accordingly, higher percentages (90%) of subjects were
dependent when SLT was added to the BQ. In the case
group alone, 97% of BQ chewers with tobacco added were
dependent (p=0.021). However, there were around 70%
dependent among the persons who use BQ even without
SLT use, but with areca as part of their quid.

Table 2 reveals the rate of quitting among those
who were diagnosed with OL, OSF or oral cancer with
regard to their initial dependence on risk habits. 76% of
participants who were dependent on BQ chewing have
quit after diagnosis of their conditions. Similarly out of
the 4 dependent smokers, all of them have quit smoking
and 64% of dependent alcohol users have quit alcohol
use after diagnosis of the oral condition. However, an
interesting finding is that a higher percentage of those who
are dependent compared to non-dependent participants
have quit their habits after diagnosis in those with BQ
chewing and smoking habits.

When considering the rate of quitting with regard to the
type of lesion diagnosed, 89% of participants diagnosed
with oral cancer quit their habits when considering all risk
habits separately. However, lesser percentages have quit
habits when diagnosed with OPMDS.

Table 2 shows the association of dependence on risk
habits for habit cassation in patients with OPMDs and
oral cancer

Finally, when factors such as age and socio-economic
status were compared with the dependency on risk
habits in the case group, majority of BQ (97%), smoking
(100%) and alcohol (82%) dependents were from a low
socio-economic background. However, majority (61%) of
BQ dependents are above 60 years of age while no such
predilection was observed in smoking and alcohol
dependents.

Table 1. Comparison of the Risk Habit(s) with the Dependence to Risk Habits in the Total Sample, Case Group Alone

and According to the Lesion Type

Habit Total (n=100) Case group (n=50) Lesion

BQ Smoking  Alcohol BQ Smoking Alcohol OL OSF SCC

dependent dependent dependent dependent dependent dependent
n=13 n=4 n=33
BQ chewing alone 26 (29) NA NA 15 (15) NA NA 3 1 11
Smoking alone NA 0(4) NA NA 0(3) NA 1 0 2
Alcohol use alone NA NA 2(3) NA NA 1(1) 0 0 1
BQ chewing and smoking 4(4) 0(4) NA 4(4) 0(4) NA 3 0 1
BQ chewing and Alcohol use 18 (20) NA 14 (20) 5(0) NA 3(5 2 0 3
Smoking and Alcohol use NA 1(12) 10 (12) NA 0(5 5(5) 1 1 3
All 03 habits 20 (28) 4 (24) 19 (28) 14 (17) 4 (13) 13 (17) 3 2 12
P value 0.691 <0.005 <0.005 0.391 <0.005 <0.005 0.94
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Table 2. Association of Dependence on Risk Habits for Habit Cassation in Patients with OPMDs and Oral Cancer

Habit dependence OPMDs Oral Cancer Total p value
Before Quit habits Before Quit habits Before Quit habits
diagnosis after diagnosis after diagnosis after
diagnosis diagnosis diagnosis
BQ chewing Dependent 13 7 (50%) 25 24 (89%) 38 29 (76%) p<0.05
Non-dependent 1 3 2 (67%)
Smoking Dependent 0 7 (64%) 4 16 (89%) 4 4 (100%) p <0.05
Non-dependent 11 14 25 19 (76%)
Alcohol use Dependent 8 2 (22%) 14 17 (89%) 22 14 (64%) p<0.05
Non-dependent 1 5 6 5(83%)

Discussion

Dependence on risk habits for OPMDs and oral
cancer such as BQ chewing, smoking and alcohol use are
important research areas with very few studies conducted
worldwide, especially with regard to BQ dependence.
As mentioned earlier, the current study was conducted
to determine the dependence on these risk habits among
patients who have developed oral lesions such as OL,
OSF and oral cancer in comparison to a matching control
group without the presence of any OPMDS or malignancy
but with risk habits in order to ensure that there was no
sample bias when analyzing. Hence when compared to
the population statistics [21, 22] for prevalence of BQ
chewing, smoking and alcohol use, the control group
had a higher percentage. As results revealed, a higher
dependence on all three risk habits were observed in
the case group compared to the control group, showing
that the risk of developing OPMDs and malignancies is
higher, when there is a dependence on these risk habits.
Lee etal., in their cross sectional study on BQ dependence
and OPMDs observed that people who chewed BQ had
higher prevalence rates of OPMDs, especially if they
were dependent users [8]. This could be due to higher
consumption patterns including quantity and frequency
due to dependence and inability to control or quit the
habits.

Dependence on tobacco due to presence of nicotine
which is a key constituent for addiction is the main reason
for smoking dependence as well as BQ dependence
in which tobacco is usually added to the quid. In the
current study, a majority of BQ chewers incorporated
tobacco in the quid. In a multinational survey on BQ
dependence, it was observed that all Nepalese chewers
used tobacco-added BQ in contrast to Hunan and Hainan
chewers who did not incorporate tobacco in the quid
[8]. Similarly tobacco is not a popular component of
the BQ among Vietnamese chewers of the north, though
tobacco containing chewing habit was prevalent in the
south (45.6%) [23]. However, results of the current study
revealed that about 70% of those who chewed BQ without
SLT were dependent on BQ chewing as well. This is due
to the presence of areca nut which constitutes addictive
chemicals like arecoline. The addictive nature of arecoline
is well documented in the literature [24]. However,
a higher percentage (90%) of BQ chewers with SLT were

shown to be dependent using the BQDS score. This was
also observed in the Nepalese BQ chewers where 99% of
them were dependent users [8]. This observation is due to
the addictive nature of nicotine being higher compared to
arecoline and proven in the literature [25].

Even though alcohol use and addiction to it, is not a
direct cause for oral malignancies, studies have indicated
the synergistic effects of alcohol use along with tobacco
consumption on development of oral cancer [26]. Alcohol
drinking is a concomitant habitual practice with BQ
chewing in several cultures and lifestyles [27]. Lee et
al., found that those who drank alcohol were more likely
to be dependent on BQ in Taiwan, mainland China,
Malaysia, Nepal and Sri Lanka [8]. The current study
reveals that there were a higher percentage of persons
with all three habits in the case group compared to the
control group. Additionally, majority of patients with
all 3 habits in the case group had developed oral cancer
further affirming the synergistic effect of alcohol use and
dependence for development of oral malignancies. Ko
et al., [28] conducted a hospital based study in Taiwan
in which results showed that about 10% of the general
population aged over 15 years were found to combine
betel quid chewing with smoking and drinking at least at
one time in their life. It also revealed that out of the 104
patients with oral cancer in the case group, 58 (56%) of
them had all three habits of betel chewing, smoking and
alcohol use which is higher than the control group without
lesions. This is similar to the findings of the current study
where a similar trend has been revealed further affirming
the combined synergistic effects of these risk habits for
development of oral cancer [28].

Dependence on risk habits is also a key factor which
determines the ability and determination to quit their
habits. As results revealed 76% of dependent BQ chewers
quit their habits after development of the lesions due to
reasons such as pain and discomfort because of the oral
lesion as well as due to medical interventions and
advice received after diagnosis. However, the quit rates
are significantly higher with the development of oral
cancer than OL due to fear of death and comorbidities.
A qualitative in depth study conducted among thirty oral
cancer patients with BQ chewing history, interviewed the
participants regarding their attempts to quit and reasons
including relapses if any [10]. It revealed that BQ chewers
with oral cancer typically experience four significant

210 Asian Pacific Journal of Cancer Biology* Vol 6¢ Issue 3



apjcb.waocp.com

Sumali R. Sumithrarachchi, et al: Betel Quid, Smoking and Alcohol Dependency among Patients with Oral Potentially

stages of behavior: pre-contemplation, contemplation,
action, and maintenance. Pre-contemplation is the phase
at which positive attitudes towards psychoactive effects
and social effects of BQ chewing are expressed, whereas
at contemplation stage the adverse effects of it become
significant, which finally results in action stage of
quitting. However, maintenance stage of continuing to
remain without BQ chewing is the most difficult due to
dependence and relapse. Of the 30 participants, 26 of
them have quit BQ chewing and achieved the maintenance
stage before the study period, while only 4 participants
remained in the action stage during the study period.
The participants were roughly categorized into two types:
chewers who moved straight to the action stage due to
oral cancer, and then possibly achieved the maintenance
stage; and chewers who had tried to quit BQ but possibly
experienced a cycle of chewing and quitting, then possibly
achieved the maintenance stage before or after they were
diagnosed with oral cancer. Hence, this study shows that
despite dependence, quitting BQ chewing habits among
patients diagnosed with oral cancer is relatively more
prevalent due to the different stages of quitting and could
be utilized to understand the findings of the current study
as well. Lee et al., also showed that those who quit BQ
because of oral cancer usually quit tobacco smoking and
alcohol use as well, with a lesser chance of recurrence.
Similarly, in our study, quitting rates of alcohol users was
also significantly higher in those who were diagnosed
with oral cancer. However, quitting among dependent
smokers could not be analyzed accurately as there
were only 4 dependent smokers in the case group and
all quit their habits with the diagnosis. A controversial
outcome of the current research was that comparatively
a lesser percentage of non-dependent users quit habits.
The small sample size was a limitation to obtain an
accurate, significant association for this.

Dependence to BQ and alcohol use was more prevalent
(97% and 82% respectively) among patients with low SES
in the case group as well as control group. Similarly a co-
relative control study on the SES and alcohol use revealed
that lower educational level, income and neighborhood
SES were all associated with an increased risk for alcohol
use disorders for both males and females in all ages [29].
A cross-sectional school based survey was conducted
among 2200 adolescents from 26 schools of Karachi,
and 874 BQ chewers were assessed for their reasons of
BQ chewing and dependency [30]. The second most
commonly endorsed factor amongst dependent group of
BQ chewers was ‘social/cultural construct’ and hence
validates the findings of the current study with regard to
the association of low SES for BQ dependence. In one
recent Sri Lankan survey, 76% of participants, primarily
from lower socio-economic groups, were unaware of any
ill effects from areca nut use [31].

Even though significant findings were observed in the
current research, it has several limitations due to lack of
considerable sample size to analyze on OSF and habit
dependence as well as dependence to tobacco smoking
and its association on oral lesions as well as quitting rates.
As mentioned earlier, the lockdown due to the COVID-19

pandemic was one of reasons for the limited sample.
Hence further research on dependence to risk habits of oral
cancer using larger, randomized samples are necessary to
verify these findings.

In conclusion, dependence on risk habits such as BQ
chewing, smoking and alcohol misuse is a main factor
which causes adverse health effects such as OPMDs
and oral cancer. The combined synergistic effect of
habits results in a higher risk of these oral conditions.
Cessation of these habits also depends on the dependence,
but when diagnosed with oral cancer the quitting rates are
significantly higher due to fear of death and comorbidities
than OPMDs. This shows the lack of awareness among
public regarding OPMDs and their risk of malignancy.
Hence increased awareness on adverse health effects of
these risk habits need to be focused for prevention and
cessation of habits and its dependence. In addition,
cessation programs should target research on innovative
modalities such as pharmacotherapy to overcome
dependence to these habits as adjuvants to behavioral
therapy.
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