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ABSTRACT
Oral leukoplakia is seen as a predominant white patch in the oral mucosa and is the most common
potentially malignant disorder of the oral mucosa. Habits such as tobacco, betel nut chewing and alcohol
increases the incidence of oral leukoplakia. This study was aimed to evaluate the association of oral
leukoplakia in patients having smoking and alcohol habits. In this study, patients having oral leukoplakia
were sorted out by reviewing and analysing 86,000 patients records who visited the private dental college
during the time period of June 2019 to March 2020. The personal history with habits such as smoking and
alcohol were also recorded. A Chi-square test was used to determine association between variables to
obtain the results. In our study, we found that the males showed higher prevalence of Oral Leukoplakia
than females. A statistically significant result was found in patients between 41-50 years of age (29.2%)
with smoking habits (84.8%) and alcohol intake habits (51%). It also showed that there was stronger
association between oral leukoplakia and patients with both smoking and alcohol habits, than in patients
having alcohol habit alone.
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INTRODUCTION
Oral cancer is a major health problem in India. The term potentially malignant disorder refers to both
“Premalignant lesion” and “Premalignant Condition”. The premalignant lesion is defined as “a
morphologically reformed tissue in which oral cancer is more likely to occur than in its seemingly normal
counterpart.” An example of premalignant lesions is oral leukoplakia. Premalignant lesions are now
redescribed as Potentially Malignant Disorders (Mohammed and Fairozekhan, 2020).
Oral leukoplakia is the most frequent precancerous lesion seen in the oral cavity (Villa and Woo, 2017).
The World Health Organisation (WHO) defined oral leukoplakia as ‘A white patch or plaque that cannot
be characterised clinically or pathologically as any other disease.’ Oral leukoplakia is also defined as
“Predominantly white lesion of the oral mucosa that cannot be characterised by any other definable lesion
“(Lodi and Porter, 2008). The etiopathogenesis of oral leukoplakia could be idiopathic (Axéll et al., 1996;
Priyadharsini et al., 2015) . The various etiological factors include smoking, alcohol, betel nut chewing,
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gutka. Various forms of tobacco were found to be a prime etiological factor for occurrence of leukoplakia.
Presence of many carcinogens collectively known as tar which is toxic and carcinogenic are found in
tobacco. Multiple and larged sized leukoplakia lesions are seen in smokers. Cessation of smoking either
subsided totally or decreased the size of the lesion.
Oral leukoplakia are classified as Homogeneous and Non- Homogenous varieties depending on their
appearance. Homogenous leukoplakia appears with a predominant white lesion which is uniform, flat, thin
appearance, smooth, wrinkled or corrugated surface throughout the lesion. Whereas Non-Homogenous
leukoplakia is a mixture of white and red lesion which appears flat, nodular or verrucous (van der Waal
and Axéll, 2002; Kayalvizhi et al., 2016).
Leukoplakia is a lesion with no specific histology and exhibits atrophy or acanthosis. Epithelial dysplasia
may or may not be seen in leukoplakia but if epithelial dysplasia changes occur it has a high tendency to
transform into a malignant lesion accounting to its variable behavioural pattern. TNM Staging is done to
grade the severity of the leukoplakic lesion (Aggarwal, 2018).
The aim of this study was to evaluate the association of oral leukoplakia with associated risk factors like
smoking and alcohol in the adult population visiting an University Hospital in Chennai.
MATERIALS AND METHODS
The study was a retrospective study which focused on a university setting. The ethical approval for the
current study was obtained from the Institutional Review Board (SDC/SIHEC/2020/DIASDATA/06190320). Patients with oral leukoplakia were retrieved by reviewing a total of 86,000 cases of patients who
visited private dental colleges during the time period of June 2019 to March 2020. A sample size of 99
leukoplakia cases were obtained. The cases diagnosed as oral leukoplakia were included in the study. The
retrieved data which had duplicate records, incomplete diagnosis and were without photographs were
excluded from the study. The collected data were recorded and tabulated in the excel sheet. +The data was
imported and tabulated in a Statistical Package for Social Science version 17 (SPSS). Descriptive analysis
was based on quantitative variables and frequency for categorical variables.
RESULTS AND DISCUSSION
Among 99 data collected on leukoplakia there was male predilection of 94.9% patients with oral
leukoplakia compared to females who were only 5.1% (figure 1). From the data collected, patients were
categorised based on their age, out of which 29.2% belonged to 41-50 years of age which was the highest
followed by 28.2% were in the range of 51-60 years of age, 18.1% were in the range of 31-40 years of age,
12.1% belonged to 61-70 years of age, 8% belonged to 20-30 years of age and 4% belonged to the age
group of 71-80 years (figure 2). When assessed on the smoking habit 84.8% admitted that they were
smokers whereas 15.1% contradicted the fact they smoke ( figure 3). The record on alcohol consumption
showed that 51.5% patients admitted that they consumed alcohol whereas 49.4% patients did not have the
habit of alcohol intake ( figure 4).
From the data collected, 44.44% had both smoking and alcohol habits , 40.40% patients had only smoking
habits , 8.08% patients had no habits and 7.07% patients consumed only alcohol (figure 5).
Prevalence of smoking habits among patients with leukoplakia of 41-50 years was observed to be of higher
incidence. Analysing through Chi-square test the p value was found to be 0.635 > 0.05. There was no
significant difference between age group and smoking habits ( figure 6). Higher incidence in smoking
habits among male patients was observed. Analysing through Chi-square test the p value was found to be
0.04 < 0.05, hence there was a significant difference between gender and smoking habits ( figure 8).
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Higher incidence in alcohol consumption among patients of 41-50 years was observed. Analysing through
Chi-square test the p value was found to be 0.628 > 0.05. There was no significant difference between age
group and alcohol consumption ( figure 7). Higher incidence of alcohol consumption among male patients
was observed. Analysing through Chi-square test the p value was found to be 0.597 > 0.05 and was found
that no significant difference between gender and alcohol consumption was present (figure 9).
Previously our team had conducted numerous clinical trials (Misra et al., 2015; Steele et al., 2015;
Dharman and Muthukrishnan, 2016; Muthukrishnan, Kumar and Ramalingam, 2016; Chaitanya, 2017;
Muthukrishnan and Warnakulasuriya, 2018; Patil et al., 2018; Warnakulasuriya and Muthukrishnan, 2018;
Subha and Arvind, 2019) , survey studies (Subashri and Uma Maheshwari, 2016) , case report studies
(Choudhury, 2015; Muthukrishnan and Kumar, 2017), radiographic studies (Rohini and Jayanth Kumar,
2017) , in-vitro and genetic studies (Venugopal and Maheswari, 2016; Chaitanya et al., 2018; Maheswari
et al., 2018) over the past 5 years. Now we are focusing on epidemiological studies. The idea for this study
stemmed from the current interest in our community.
Our present study revealed that prevalence of oral leukoplakia was more common in males than in
females. It was also noted that oral leukoplakia is the second most common reason for oral cancer in men
(Ferlay et al., 2015; Gopinath, Thannikunnath and Neermunda, 2016). In comparison with previous
literature, (Lee et al., 2003) stated similar evidence that oral leukoplakia was common in males. In
comparison with previous literature not much studies are seen for correlating with female gender
predilection. The overall consensus states that most of the articles agree to the fact that oral leukoplakia is
more prevalent among males than in females and also varies upon population and their oral habit (Borém
and Fritsche-Neto, 2014).
The study revealed that oral leukoplakia was common in the age group of 41-50 years which accounts for
29.2%. This is because of the prevalence of oral habits like smoking at a young age which paves way for
the lesion to develop after some years (Mishra et al., 2005). In comparison with previous literature, (Lee et
al., 2003) stated a different evidence that leukoplakia was common in the age group of 31-40 years
whereas (Hashibe et al., 2000) stated that oral leukoplakia was prevalent in the age group of 55-64 years.
In comparison to previous literature, not much studies correlates with the prevalence of oral leukoplakia at
41-50 years of age. The overall consensus is that the age factor can differ for various populations.
The study revealed that oral leukoplakia was common in patients with smoking habits (84.85%). Smoking
habits could be a predisposing factor for oral leukoplakia. Smoking contains tobacco products which acts
as a major risk factor for the development of oral cancer and other potentially malignant disorders of the
mouth (Warnakulasuriya, Sutherland and Scully, 2005). In comparison to previous literature,
(Warnakulasuriya, Johnson and Van Der Waal, 2007) stated a similar evidence that oral leukoplakia was
more common in smokers than in non-smokers. (Ribeiro et al., 2010) stated a different evidence that
Japanese males with high frequency of smoking habit may protect against the relative risk of oral
leukoplakia. The overall consensus of most of the articles states that leukoplakia is more common in
smokers than in non-smokers.
The study showed that the patients who consumed alcohol alone were also prone to oral leukoplakia. This
may be due to the fact that alcohol increases the penetration of carcinogen by increasing the solubility and
permeability of the toxins into the oral mucosa (Howie et al., 2001; Maserejian, 2006). The occurrence of
leukoplakia in patients who consume only alcohol was found to be an independent factor. However the
consumption of alcohol along with other tobacco products have a synergistic effect and is thought to be a
causative factor for oral leukoplakia (Abidullah et al., 2014; Carrard and van der Waal, 2017). In
comparison with previous literature, (Parlatescu et al., 2014) stated a different evidence that alcohol was
thought to be an independent risk factor. In comparison with previous literature not much studies correlate
with the idea that consumption of alcohol was significantly associated with leukoplakia. The overall
consensus of most articles states alcohol as not an independent factor to promote oral leukoplakia.
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LIMITATIONS
The limitation of the study is that it was a single centred study and does not represent ethnic groups.
FUTURE SCOPE
The future scope of the study focuses on the site of the oral leukoplakia lesion, potential degree for
transformation of malignancy, further diagnosis and treatment planning.
CONCLUSION
In this study it was observed that oral leukoplakia was more prevalent in males who were in the age
category of 41-50 years having a smoking habit or a combination of both smoking and alcohol habits.
Most cancerous lesions arise from potential malignant disorders. Oral leukoplakia is one such disease
which affects the patient's quality of life.Management and treatment of the disease is necessary to reduce
the disease severity. A proper identification and early diagnosis of oral leukoplakia will ensure proper
treatment and plays a key role in saving patient life.
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Figure 1: The pie chart depicts the percentage of patients with oral leukoplakia based on gender.. 94.95%
patients were male (green) and 5.05% were female (blue).

Figure 2: The pie chart depicts the percentage of patients with oral leukoplakia based on age groups.
8.08% belonged to 20-30 years (blue) , 18.18% were 31-40 years (green) , 29.29% were 41-50 years
(orange) , 28.28% were 51-60 years (violet), 12.12% were 61-70 years (yellow), 4.04% were 71-80 years
(red).
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Figure 3: The pie chart depicts the prevalence of smoking habits in patients with oral leukoplakia. 84.85of
patients were smokers (green) and 15.15% were non-smokers (blue).

Figure 4: The pie chart depicts the prevalence of alcohol consumption in patients with oral leukoplakia.
51.52% of patients were alcoholic (green) whereas 48.48% patients were non-alcoholic (blue).

Figure 5: The pie chart depicts the prevalence of habits in patients with oral leukoplakia. 44.44% had both
smoking and alcohol habits (green) , 40.40% patients had only smoking habits (violet) , 7.07% patients
consumed only alcohol (blue) and 8.08% patients had no habits (yellow).
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Figure 6: Depicts the association between age group and smoking habits. X-axis represents the distribution
of the smoking habits of patients based on age group and Y-axis represents the number of patients with
leukoplakia. 20-30 years (blue), 31-40 years ( green), 41-50 years (orange), 51-60 years (violet), 61-70
years (yellow), 71-80 years (red). Higher incidence of oral leukoplakia among patients with smoking
habits in the age group of 41-50 years was observed (25). Analysing through Chi-square test the p value
was found to be 0.635 > 0.05. There was no significant difference between the smoking habits of patients
and the number of patients with oral leukoplakia based on age group.

Figure 7: Depicts the association between age group and alcohol consumption. X-axis represents the
distribution of alcohol consumption of patients based on age groups and Y-axis represents the number of
patients with leukoplakia. 20-30 years (blue), 31-40 years (green), 41-50 years (orange), 51-60 years
(violet), 61-70 years (yellow), 71-80 years (red). Higher incidence of oral leukoplakia among patients with
alcohol consumption in the age group of 41-50 years was observed (17). Analysing through Chi-square
test the p value was found to be 0.628 > 0.05. There was no significant difference between patients who
consume alcohol and the number of patients with oral leukoplakia based on age group.
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Figure 8: Depicts the association between gender and smoking habits. X-axis represents the distribution of
smoking habits of patients based on gender as female (blue), male (green). Y-axis represents the number
of patients with leukoplakia. Higher incidence of oral leukoplakia among male patients with smoking
habits was observed (82). Analysing through Chi-square test the p value was found to be 0.004 < 0.05.
There was a significant difference between the smoking habits of patients and the number of patients with
oral leukoplakia based on gender.

Figure 9: Depicts the association between gender and alcohol consumption. X-axis represents the
distribution of alcohol consumption of patients based on gender as female (blue), male (green). Y-axis
represents the number of patients with leukoplakia. Higher incidence of oral leukoplakia among male
patients with alcohol consumption was observed (49). Analysing through Chi-square test the p value was
found to be 0.597 > 0.05. There was no significant difference between patient’s who consume alcohol
and the number of patients with oral leukoplakia based on gender.
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