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Prevalence of oral
potentially malignant
disorders associated with
habits in Puducherry — a
Cross-sectional study

Swetha Paulose’, Vishwanath Rangdhol?,
Lakshminarayanan Kavya?, Govindasamy Ezhumalai*

Tobacco and betel quid are the most common cause of oral
cancer in India. Very often oral cancers are preceded by a visible
oral precursor lesion called as potentially malignant disorder
(PMD). Aim: The aim of this study was to assess the prevalence
of oral PMDs associated with habits in urban and rural areas of
Puducherry Union territory, India. Methods: A cross-sectional
descriptive study in urban and rural areas of Puducherry was
conducted. The study group comprised of 450 patients with
positive history of oral habits. A standard structured questionnaire
was designed to record information about demographic details,
socioeconomic status, type, duration and frequency of habits
followed by clinical oral examination by single trained and
calibrated examiner to detect the presence of PMD. Statistical
analysis used: EpiData software (version 3.1). Descriptive
statistics were presented for all variables. Pearson's Chi-Square
test and adjusted odds ratio (ORs) with 95% confidence interval
(Cl) were calculated to estimate the suspected risk factors for
PMD by using multivariate logistic regression analysis. P-value
of = 0.05 was considered to be statistically significant. Results:
Prevalence of habit associated oral PMD was 64.2%. Females
were more prone to develop PMDs (68.3%) as compared to
males (62.8%). PMD was more common in the age group of
51-60 years (69.2%). Smoking with alcohol consumption was
the most common oral habit. Habits, socio-economic status
and diet were significantly associated with development of oral
PMDs in our study population. Multivariate logistic regression
analysis showed that chronic betel quid chewing and smoking
were significant risk factors for PMD. Increased frequency of
vegetable consumption reduced the risk of PMD. Conclusions:
Oral PMD were observed in more than half of the subjects with
oral habits in Puducherry. Clearly, there is an increased risk of
PMD with increased duration of tobacco and betel quid use in
this region. Patients and public need to be educated regarding
PMD and encouraged to quit habits so as to prevent high risk
population from developing cancer.
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Introduction

Among the modern epidemics, cancer is one of the major causes of mortality in
developing countries’. India has one of the highest rates of oral cancer due to life
style related habits such as smoking, betel quid chewing and alcohol. Oral can-
cers are often preceded by clinically evident precursor lesions called as Poten-
tially Malignant Disorders (PMD). The term PMD introduced by WHO in 2007, con-
veys that not all lesions and conditions described under this term may transform
to cancer, instead there is a family of morphological alterations among which
some may have an increased potential for malignant transformation? The overall
prevalence of PMD worldwide is reported as 4.47%°. The most important PMDs
are Erythroplakia, Oral Leukoplakia (OL), Oral Lichen Planus (OLP) and Oral Sub-
mucous Fibrosis (OSMF). Besides oral habits, sun exposure, micronutrient defi-
ciency and socio-economic status are independent risk factors for development
of oral PMDs.

Unlike oral cancer, public awareness regarding PMD is very poor in India. Union ter-
ritory of Puducherry is one among the five districts in India which has recorded a
much higher mouth cancer incidence as compared to the global scenario*. PMDs
offers a good platform to identify the high-risk population. Identifying the risk fac-
tors and educating the patients about the ill effects of betel quid, tobacco, alcohol
and various other risk factors will help in preventing the development of malignancy
in these patients. There is lack of population-based studies in Puducherry, regard-
ing the prevalence of PMDs and its association with various risk factors. Thus, the
present study was undertaken to assess the prevalence of oral PMDs in relation to
habits in urban and rural population of Puducherry and to understand the clinical
profile of these patients.

Materials and methods

Study design

A cross-sectional descriptive study was conducted in Puducherry during a 1-year
period from 2017-2018 after getting approval from Institutional ethical committee
(IGIDSRID2017 NRPO6FASPOMR). The district was divided into two zones for the
study purpose and a stratified cluster sampling design was employed in which individ-
uals were randomly selected from each zone (villages in rural area and wards in urban
areas). With a relative precision of 10% and design effect of 1.5, the required sample
size was estimated at 274. The study however included a larger sample in order to
improve its precision. A total of 450 eligible participants who met the inclusion cri-
teria were enrolled in the study. The inclusion criteria was that the individual was 15
years or older with history of oral habits and willingness to participate in the study.
The study objectives were explained to the participants and written informed con-
sent was taken from every patient in their own language regarding the questionnaire
and intraoral examination. Patients below 15 years and without oral habits were
excluded from the study.
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Data collection

Data was collected by a trained dental surgeon using a standardized interview-
er-based questionnaire. All the participants were enquired about past or present his-
tory of oral habits. A specially designed proforma was used to record the demographic
data which included age, gender, occupation, monthly income, marital status (single,
married, other), place of residence (rural or urban). The second part of the proforma
recorded data on following factors.

Oral habits

Habits were classified according to number, type, frequency and duration. Type of
areca quid (areca nut, mawa, pan masala, gutkha) along with or without tobacco and
lime, location of quid placement etc were recorded. Tobacco was used to refer to the
use of dried tobacco leaves. Smoking included cigarette/beedi/pipe smoking. Betel
quid was used to refer to the use of betel nut and lime.

Socioeconomic status

Socioeconomic status was assessed using B.G. Prasad’s socio-economic status
scale (2015). The SES index was categorized into 5 index quartiles based on their per
capita monthly income. The minimum value of the SES index was 0-869 and maxi-
mum value was 5798 and above.

Dietary Intake

The dietary risk factors were evaluated on a six-point Likert scale based on the fre-
guency of vegetable and fruit intake per day. The subjects were further classified into
specific groups based on the frequency of vegetable and fruit intake.

The interview was followed by a thorough clinical examination of the oral cavity
which was performed by trained dental professional to identify the PMDs based on
well-established clinical features of the lesions. Subjects were asked to rinse their
mouth prior to the examination. All the study participants were explained about the
adverse effects of oral habits and counselling was given regarding habit cessation.
Subjects diagnosed with PMD were referred to our Institution for further investiga-
tions and management.

Statistical analysis

The recorded data from the 450 cases and controls was entered and analysed using
EpiData software (version 3.1) Descriptive statistics were presented for all variables.
Pearson’s Chi-Square test and adjusted odds ratio (ORs) with 95% confidence inter-
val (Cl) were calculated to estimate the suspected risk factors for PMD by using
multivariate logistic regression analysis. P-value of < 0.05 was considered to be sta-
tistically significant.

Results

Table 1 presents the demographic characteristics of study participants. Among 450
participants with oral habits, there were 349 men (77.5%) and 101 women (22.4%).
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PMD
Variable Chi-square value df P-value
Yes (%) No (%)
Total 288(64) 162(36)
Age(years)
<30 19 (51.4) 18 (48.6)
31-40 30 (60.0) 20 (40.0)
41-50 78 (60.9) 50 (39.1) 5.57 4 0.23
51-60 92 (69.2) 41 (30.8)
> 60 69 (67.6) 33(32.4)
Gender
Male 219(62.8) 130(37.2)
1.05 1 0.30
Female 69 (68.3) 32(31.7)
Area
Urban 119 (64.7) 65 (35.3)
0.06 1 0.80
Rural 169(63.5) 97(36.5)

Mean age group of the study population was 51 years. Overall prevalence of PMD
was 64.2%. PMD was more common among females (68.3%) than males (62.8%).
Leukoplakia (54.2%) was the most common PMD noticed followed by OSMF (8.4%)
and lichen planus (0.6%). Least common PMD identified was erythroplakia. Some of
them had more than one lesion. There was slightly more cases of PMD among the
urban population compared to rural areas (64.7% vs 63.5%). However, there was no
significant association between age, gender, area of residence and presence of PMDs
(P values=0.23, 0.30 and 0.80 respectively).

Table 2 presents the association between oral habits and PMD. Highest number of
PMDs were observed in group 7 (smoking with alcohol habit) (n=88) followed by betel

Table 2. Distribution of subjects according to Habits and PMD

Sl No Habits PMD Chi-square value  P-value
Yes (%) No(%)

1. Betel nut + Lime 20 (74.1%) 7(25.9%)

2. Tobacco leaf 9 (100%) 0(0%)

3. Smoking 35(53.8%) 30(46.2%)

4. Alcohol 2(28.6%) 5(71.4%)

5. Betel quid + tobacco leaf 67(62.0%) 41 (38.0%)

6. Betel quid+ Alcohol 3(50.0%) 3(50.0%)

7. Smoking+ Alcohol 88(64.2%) 49 (35.8%) 2498 0.009

8. Tobacco + Alcohol 2 (100%) 0 (0%)

9. Betel quid + Tobacco + Alcohol 31(60.8%) 20 (39.2%)

10. Betel quid+ Tobacco+ Smoking 14 (82.4%) 3(17.6%)

11. Betel quid + Smoking + Alcohol 2 (100.0%) 0(0%)

12.  Betel quid +Tobacco+ Smoking+Alcohol 15(78.9%) 4(21.1%)
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quid chewing with tobacco (n=67).The types of betel quid chewing varied from tra-
ditional Paan consisting of betel leaf wrapped around a mixture of areca or betel nut
(nut of Areca catechu), slaked lime, catechu (extract of Acacia)with or without dried
tobacco leaf to Gutkha, Hans, Pan Parag and other commercially available tobacco
products. Statistically significant difference was observed between various forms of
oral habits and development of PMDs. (P value =0.009). Adjusted residual value for
habit-2 (smokeless tobacco chewing) was 2.3 which implies that dried tobacco leaf is
a major contributory factor for development of PMD.

Table 3, Table 4 and Table 5 presents the correlation of duration of habits and PMD.
There was a significant association between chronic betel quid chewing and smoking
with PMD. (P value =0.07 and 0.00 respectively). However there was no significant
association between PMD and duration of alcohol consumption (P value= 0.20).

Table 6 presents the correlation of PMD with SES. Majority of the patients belonged to
the 0-869 SES index quartile. Chi-square analysis showed statistically significant dif-
ference in SES index and PMDs. (P value = 0.003) 78.6 % of the study population diag-

Table 3. Distribution of subjects according to duration of betel quid chewing and PMD.
PMD

SINo Duration of betel quid habit (years) Chi-square value  P-value
Yes(%) No(%)

1 <30 136(59.6%) 92(40.4%)

2 31-40 41 (59.4%) 28(40.6%)

3. 41-50 32 (74.4%) 11(25.6%) 13.36 0.01

4 51-60 27 (90.0%) 3(10.0%)

5 =60 52 (65.0%) 28(35.0%)

Table 4. Distribution of subjects according to duration of smoking and PMD

SINo  Duration of smoking habit (years) PMD Chi-square value  P-value
Yes (%) No (%)

1. <30 136 (63.3%) 79(36.7%)

2. 31-40 22 (40.7%) 32(59.3%)

3. 41-50 48 (68.6%) 22 (31.4%) 21.8 0.00

4. 51-60 21(91.3%) 2 (8.7%)

5. =60 61 (69.3%) 27 (30.7%)

Table 5. Distribution of subjects according to duration of alcohol drinking and PMD

Sl No Duration of alcohol habit (years) PMD Chi-square value  P-value
Yes(%) No (%)

1 <30 146(62.9%) 86(37.1%)

2 31-40 37 (66.1%) 19(33.9%)

3. 41-50 35 (55.6% 28(44.4%) 5.97 0.20

4 51-60 22 (81.5%) 5(18.5%)

5 =60 48 (66.7%) 24(33.3%)
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Table 6. Distribution of subjects according to socioeconomic status and PMD

Per capita monthly income PMD Chi-square value  P-value
Yes n (%) No n (%)

0-869 91(53.2) 80(46.8)

870-1738 80(66.1) 41(33.9)

1739-2898 58(72.5) 22(27.5) 16.30 0.003

2899-5797 33(78.6) 9(21.4)

5798-Infinity 26(72.2) 10(27.8)

nosed with PMDs belonged to families in the higher SES group with monthly income
2899-5797 and least number was noticed in the lower SES group (53.2%).

Table 7 and Table 8 presents the correlation of Nutritional Intake and PMD. PMD
was more common in patients who had less vegetable intake compared to those
who took vegetables several times a day and the association was statistically signifi-
cant. (P value=0.001). There was higher prevalence of PMDs among individuals with
reduced fruit consumption. There was statistically significant association between
frequency of fruit consumption and PMD (P value= 0.002)

Table 9 presents Multivariate analysis of different variables in cases with PMD. The
data were analysed by multiple regression using age, gender, place of residence
(urban/rural), habit duration, SES, vegetable and fruit intake as regressors. Duration
of betel quid chewing and smoking, frequency of vegetable intake interacted, and

Table 7. Distribution of subjects according to frequency of vegetable intake and PMD

Sl No Frequency of vegetable intake PMD Chi-square value  P-value
Yes (%) No (%)

1 Several times a day 30 (65.2%) 16 (34.8%)

2 Everyday 180 (59.0) 125(41.0%)

3. Several times week 65(83.3%) 13(16.7%) 176 0.001

4 Once a week 3(42.9%) 4(57.1%)

5. Several times a month 10(71.4%) 4 (28.6%)

6. Seldom/Never 0 0

Table 8. Distribution of subjects according to frequency of fruits intake and PMD

Sl No Frequency of fruits intake PMD Chi-square value  P-value
Yes(%) No (%)

1. Several times a day 0 (0%) 2 (100%)

2. Everyday 11(37.9%) 18 (62.1%)

3. Several times week 49(64.5%) 27 (35.5%) 18.46 0.002

4. Once a week 20 (50.0%) 20 (50.0%)

5. Several times a month 94 (69.6%) 41(30.4%)

6. Seldom/Never 114(67.9%) 54(32.1%)
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Table 9. Multivariate analysis of different variables in cases with PMD

i Wald 95.0% ci for or
Variables b s.e. X df  pvalue or ——————
chisquare Lower  Upper
Age group(years)
<30 2.240 4 692
31-40 371 .508 .532 1 466 1.449 .535 3.926
41-50 .068 457 .022 1 .882 1.070 437 2.620
51-60 465 472 972 1 324 1.593 .631 4.018
=60 312 497 .395 1 .530 1.367 .516 3.620
Gender 1490 .362 1.836 1 175 1.632 .804 3.315
Area of residence -279 247 1.271 1 .260 757 466 1.228
Duration of habits (years)
Alcohol
<30 4.807 4 .308
31-40 400 .378 1.124 1 .289 1.492 712 3.128
41-50 -214 .350 374 1 .541 .807 407 1.602
51-60 .993 .601 2.735 1 .098 2.700 .832 8.761
=60 71 .364 221 1 .638 1.187 .582 2.421
Betel quid
<30 16.034 4 .003
31-40 498 .376 1.753 1 .186 1.646 787 3.442
41-50 1.272 476 7.146 1 .008 3.568 1.404 9.067
51-60 2.587 728 12.645 1 .000 13.292 3.194 55.319
=60 .685 426 2.593 1 .107 1.984 .862 4.570
Smoking
<30 23.223 4 .000
31-40 -151 434 122 1 727 .860 .367 2.010
41-50 1.221 421 8.423 1 .004 3.391 1.486 7.734
51-60 2.454 .833 8.676 1 .003 11.633 2.273 59.544
> 60 years 1.085 420 6.683 1 .010 2.960 1.300 6.737
Frequency of vegetables and fruits consumption
Fruits
Several times a day 13.577 5 .019
Once a day 20.753 2.799e4 .000 1 999  1.030e9  .000
Several times aweek ~ 22.343 2.799e4 .000 1 999  5.054e9  .000
Once a week 21.566 2.799e4 .000 1 999  2322¢9  .000
Several times a month  22.438 2.799e4 .000 1 .999 5.554e9 .000
Seldom/never 22.139 2.799%¢4 .000 1 999 41189  .000
Veg
Several times a day 13.722 4 .008
Once a day -.868 425 4.160 1 .041 420 182 .967
Several times a week 192 .536 128 1 721 1.211 424 3.463
once a week -1.650 .920 3.214 1 .073 192 .032 1.166
Several times amonth ~ -.599 .783 .586 1 444 .549 118 2.547
Constant -22.097 2.799e4 .000 1 .999 .000

b= parameter estimate B, se = standard error, df= degree of freedom, or= odd’s ratio, ci=confidence interval
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showed strong association with development of PMD. Patients with history of smok-
ing for 50-60 years had 17 times more risk of developing PMDs. Similarly, those who
had chronic betel quid chewing habit for 50-60 years were 13 times more prone to
develop PMD. Vegetable consumption everyday reduced the risk of PMD by 58%.

Discussion

Among 450 participants in our study, PMD was identified among 288 individuals
(64.2%) which is consistent with the reports by Kadashetti et al.” in Maharashtra (65%).
Our results were less compared to the corresponding values of 77.1% reported by
Gupta et al.5in Lucknow but distinctly higher than several other studies in India such
as Saraswathi et al.® in Chennai, Tamil Nadu(4.1%), Vinay et al.” Telangana (4.2%),
Thada and Pai® Manipal, (27.67%) and Narasannavar and Wantamuttet® Belgaum
(Karnataka) (51.21 %). The wide variation among the prevalence rates of PMD may
be attributed to the changing trends in oral habits in various parts of the country and
other associated risk factors like cultural, socioeconomic and environmental factors.

We observed that highest number of PMD cases were in 50-60 yrs of age group
(69.2%). This was comparable to the results from Kadashhetti et al.’, Saraswathi et
al.®and Jagtap et al.’®. Several studies have reported equal prevalence of PMD among
the middle aged and elderly subjects® whereas few others have reported highest prev-
alence in 21-30 years of age group' which was not in accordance with our study.
This difference could be attributed to the study design and variation in habit pattern
among different age groups with respect to different states.

Males have been reported to be more frequently affected by PMD due to higher prev-
alence of oral habits among men''""2. Female predilection has been reported in few
places such as Manipal, southern Karnataka (59.30%)8 and this finding was in concor-
dance with our results. However, age, gender and area of residence were found to be
neither a risk nor a protective factor for PMDs in our population.

Smoking with alcohol was the most common oral habit (30.4%) prevalent in this area.
Among single habit, smoking was the most common habit (14.4%). Similar to our
findings, smoke form of tobacco was reported as the most common form of tobacco
used in Puducherry (64%) by Aroquiadas et al.’®. High prevalence of alcohol consump-
tion has been noted among adult men (59.6%) in coastal areas of Puducherry due to
easy availability of alcohol at a subsidized rate™.

Habits were significantly associated with PMDs (P value= 0.009). Our study results
were in agreement with the studies conducted at different parts of world'®'51617 Max-
imum number of PMD cases were seen among smokers with alcohol consumption
habit (64.2%) which was consistent with the study by Marija et al.’® and Baric et al.”.
Localized elevation in the temperature of the oral cavity following smoking, makes
the epithelium more susceptible to genotoxic effect of tobacco products. Ethanol as
a solvent may damage the oral cells and increase the mucosal penetration of these
toxic carcinogens. Based on the adjusted residual values, it was found that tobacco
leaf is a significant predictor for development of PMD. Tobacco use in any form can
trigger changes including inflammation, atrophy and hypertrophy of the mucosa, lead-
ing to development of PMD and oral cancer?. Betel quid chewing with tobacco is said
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to have an increased carcinogenic potential because it remains in contact with the
oral mucosa for longer period of time compared to smoking/alcohol™.

Chronicity and increase in number of habits have been associated with increased risk
of oral cancer and PMD?2. In the current study, we noticed that duration of smoking and
betel quid chewing were significant risk factor for PMD but not alcohol duration. It is
possible that alcohol contributes to the development of PMDs in the presence of other
habits such as betel quid chewing /smoking.

Alcohol has been proved to be a risk factor for oral cancer?', but not for PMD®. Some
studies did not show any association between drinking and the risk of oral PMD®.
While other studies that showed associations had not adjusted for potential con-
founders such as tobacco chewing and smoking?.

The most common PMD noticed among the study population was Leukoplakia
(54.2%) followed by OSMF and Lichen planus. Homogeneous leukoplakia was more
frequently seen than non-homogeneous type. Leukoplakia was identified as the most
common PMD by Hosagadde et al.”", in Mumbai (45.71%) and Aroquiadasse et al.’®,
in Pondicherry (38.4%). There are contradictory results from other studies where
OSMF?1217.23 gand Lichen planus were found to be most prevalent PMD?*. This alter-
ation could be due to the differences in chronicity, composition, method of smoking/
chewing and combinations of habits which is prevalent in respective areas. In our
study, buccal mucosa was the most common site affected which was comparable to
the observations made by Thada et al 8, Zain et al.?and Mortazav et al.?.

Socioeconomic status showed strong association with PMD in our study population
(P value= 0.003). Changes in income are more likely to affect the tobacco, alcohol /
betel quid usage?®. Most of our study subjects belonged to the lower socio-economic
group with family income less than Rs 869 per month. We believed that economi-
cally poor people are at an increased risk of developing oral cancer and PMD due to
insufficient nutrition coupled with lack of oral health awareness?. However, the fig-
ures were very surprising as our data showed that most of the PMD lesions were
observed in the middle and higher socioeconomic strata perhaps because of chang-
ing life style risk factors. This was matching with the observations made by Gupta et
al.%in Lucknow. The authors had reported that lower income group was at a lesser risk
of developing OSMF and leukoplakia. In our study, we had taken into consideration
only per capita monthly income as a variable to assess SES. Literacy rate/education,
occupation etc may also affect the socioeconomic status. More longitudinal studies
are recommended in this direction to determine the causal relationship to PMD.

Frequency of fruits and vegetable intake were significantly associated with PMD in
our study population (P value = 0.002 and 0.001 respectively). Majority of the subjects
were frequent consumers of vegetables but not fruits. On multiple regression analysis
we found that increased vegetable intake significantly reduces the risk of PMD. Kumar
et al.”? and Pahwa et al.?® have reported that among patients with PMD, majority were
infrequent consumers of fruits and vegetables.While the protective role of antioxidant
rich diet against oral cancer and PMDs is well established, data regarding the same
in Indian population is meagre. Dietary habits of Indians are in fact influenced by their
socioeconomic status, culture and religious beliefs. Antioxidant rich diet in sufficient
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guantity is essential to protect against free radical induced oxidative damage which
is precipitated in the presence of tobacco, betel nut and alcohol. Our study results
emphasize the importance of educating the patients regarding the importance of diet
in maintaining oral health.

Results of Logistic Regression analysis showed that chronic betel quid chewing,
smoking and reduced frequency of vegetable intake are the major risk factors for
development of oral PMD.

Our study being a community-based survey provides the baseline data regarding
the prevalence of PMD in this region. To our knowledge, this is the first study to
investigate the prevalence of PMD in association with the habit trends and poten-
tial risk factors in Puducherry population. However, there were some limitations.
Causal relationships between the risk factors and PMDs were not completely clear
due to the use of a cross-sectional design. Diet pattern was not analysed with
respect to quality of food. Finally, there may have been some unrecognized con-
founding factors.

The results of our study highlight the fact that individuals with oral habits in Puducherry
are at high risk of developing PMD. Chronic smoking and betel quid chewing are the
major risk factors for development of PMD. Frequent intake of vegetables may serve
as a protective factor in these individuals. Socioeconomic status has an impact on
individual oral health and development of PMD which could be related to lifestyle risk
factors. Oral health planners should address the socioeconomic status of the popula-
tion while planning and evaluation of oral health care programs.

As health professionals it is our duty to educate the public regarding the conse-
guences of tobacco, alcohol and betel quid chewing habits. We suggest that every
dental teaching institution should have a trained personal to operate a habit coun-
selling clinic to promote and assist those who want to quit the habit. The knowledge
regarding PMD, its associated risk factors and susceptibility to develop cancer must
be imparted by awareness programs. Early intervention in initial risk populations will
help us to prevent irrevocable changes in oral mucosa.
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