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Abstract 
The most commonly occurring type of keratosis would be tobacco pouch keratosis or smokeless tobacco 
associated keratosis, frictional keratosis, a chronic frictional keratosis on the buccal mucosa can lead to 
something called morscicatio buccarum. Although clinical features are very important and should be one 
of the important factors in diagnosis, epidemiology should also be considered while arriving at a concrete 
diagnosis. The aim of the present study was to retrospectively analyze the prevalence of different clinical 
variants of Keratosis in patients visiting Saveetha Dental College. Retrospective data of 195 patients was 
obtained and segregated. Inclusion criteria included that they should have visited the University between 
June 2019 and April 2020. Once the data was obtained and verified, it was statistically analyzed using SPSS 
by IBM version 20. Most common clinical variant was Tobacco pouch Keratosis (64.6%) followed by 
Frictional Keratosis (28.7%). Mean age of the patients was 37.40 + or -10.98 years. Tobacco pouch keratosis 
occurring most commonly in lower arch (67.46%) whereas the Frictional keratosis most commonly in 
relation to both arches (42.85%). All common in 21-30 years age group. Statistically significant correlation 
between the site of lesion and variant (p = 0.000) and between gender and variant (p=0.00 ) Increased Habit 
Prevalence as the number of Tobacco pouch Keratosis cases are greater. Further multicentered studies and 
awareness programs to help the society and prevent these lesions. 
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Introduction

Diagnosis of oral white lesions might be quite 
challenging. There are various recent trends 1,2These 
lesions represent a wide spectrum of lesions with 
different etiology and various prognosis. In recent 
years there has been development of various lesions3–6, 
developmental anomalies 7,8 and various malignancies 9. 
These changing trends can be attributed to the changes in 

lifestyle and practices10 11,12 . Although there are various 
modalities of treatment in recent times13, 14diagnosis is 
very important15. 

The diagnosis of white lesions varies from benign 
reactive lesions to more serious dysplastic lesions. While 
there are some classic features that help distinguish these 
lesions, similar features might give some complications 
in diagnosis 16 

The onset of oral white lesions can be acquired 
or congenital. Oral white lesions can be caused by a 
thickened keratotic layer or an accumulation of non-
keratotic material. A gauze should be used to assess if 
the lesion is scrapable or non-scrapable. If non-scrapable 
lesions can be attributed to increased thickness of the 
keratin layer, which might have been induced by local 
factors which can lead to the formation of different types 
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of keratosis 16–18. Diagnosis is an important aspect. It 
is important to diagnose a case of keratosis, not as 
leukoplakia as it is a common error that could result in 
serious complication 19. 

The most commonly occurring type of keratosis 
would be tobacco pouch keratosis or smokeless tobacco 
associated keratosis, frictional keratosis, a chronic 
frictional keratosis on the buccal mucosa can lead to 
something called morscicatio buccarum 20. Although 
clinical features are very important and should be one of 
the important factors in diagnosis, epidemiology should 
also be considered while arriving at a concrete diagnosis. 

With the recent advent of time there has been varied 
prevalence of lesions due to changes in lifestyle habits 
and other factors. It is important to have an updated 
epidemiological perspective about a particular lesion as 
there can be potential changes with time. There has not 
been any study that provides the epidemiological view 
of most common keratosis as a whole. The aim of the 
present retrospective cross sectional study is to evaluate 
the prevalence of different types of keratosis in patients 
that visit a dental college (Saveetha Dental College and 
Hospitals ) in Chennai. 

Materials & Methods

The present retrospective study was conducted 
among 195 patients who were clinically diagnosed 
with a variant of keratosis. The study performed in 
the university setting (Saveetha Dental College and 
Hospitals, Chennai, India) thus the data available is of 
patients from the same geographic location and have 
ethnicity. The ethical approval for the retrospective 
data that was collected from the dental archives of the 
Department of Oral Medicine and Radiology, Saveetha 
Dental College was obtained from the Institutional 
Ethics Board

(SDC/SIHEC/2020/DIASDATA/0619-0320). 

The data was collected and studied for the period 
from June 2019 to April 2020. Once the data was 
obtained, the same was verified with the help of 
photographs by two external reviewers to limit and 
restrict any aspect of bias towards the present study. A 
well-defined elaborate inclusion criterion was laid out 
before the commencement of the present retrospective 

study. The inclusion criteria that was constructed 
included:

•The patient should have visited during the period 
of the study and treated by a resident of Saveetha Dental 
College (Undergraduates or Postgraduates)

•Should have been clinically diagnosed with a 
variant of keratosis. 

On segregation of all available samples, all non 
specific data entries such as double entries and other 
types of censored data were excluded from the present 
study. Thus the obtained master data sheet was verified 
by another external reviewer. The data was tabulated and 
the same was analyzed using SPSS by IBM version 20. 
The frequencies and cross tabulations were performed 
followed by correlation and association using chi square 
test to check correlation between the different variables. 
The results thus obtained were analyzed. 

Results and Discussion

A total of 195 patients were included as a part of the 
present retrospective study, out of which 178 patients 
were males ( 91.3%) and 17 patients were females ( 
8.7%) (Graph 1). The lesion was present most commonly 
in the lower arch (55.4%) than being present in relation 
to both arches (31.8%) and upper arch (12.8%). The 
most commonly occurring clinical variant of keratosis 
was Tobacco Pouch Keratosis (64.6%) followed by 
Frictional Keratosis (28.7%) and least occurring was 
morscicatio buccarum (6.7%) (Graph 2). The mean age 
of the patients who had keratosis was 37.08 + or – 10.98 
years. When the gender distribution of each clinical 
variant is observed, all three lesions were more prevalent 
in males than females . In males the most commonly 
occurring clinical variant was Tobacco Pouch Keratosis 
(67.97%) followed by Frictional Keratosis (26.40%). In 
females the most commonly occurring clinical variant 
was Frictional keratosis (52.94%) followed by Tobacco 
Pouch Keratosis (29.41%). A statistically significant 
(p = 0.005) correlation was observed between gender 
and clinical variant of Keratosis . When age groups 
are considered, Tobacco Pouch Keratosis was most 
common in the age group of 21- 30 years (35.71%) 
(Table 1), Frictional Keratosis was also most common 
in 21 -30 years (30.35%), similar age group common 
for morsicatio buccarum (46.15%) as well. statistically 
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significant (p<0.05) correlation was obtained. When 
location or site of the lesion was being considered, 
Tobacco Pouch Keratosis was present more in lower 
arch (67.46%) (Graph 3). Frictional Keratosis occurs 
most commonly in relation to both arches (42.85%) and 
morscicatio buccarum also occurs most frequently in 
relation to both arches (69.23%). Statistically significant 
correlation was obtained between the location of the 
lesion and clinical variant (p = 0.000). 

It is surprising that even though Keratosis is one of 
the most commonly occurring oral lesions, yet there are 
cases of misdiagnosis. This is the first of its kind study 
where the prevalence of different types of keratosis are 
seen in geographic location. The three clinical variants 
of Keratosis that are reported in the geographic location 
of the present study are Tobacco Pouch Keratosis, 
Frictional Keratosis, Morscicatio buccarum. Out of 
these three, tobacco pouch keratosis is related to tobacco 
usage 21 whereas the other two are not directly related to 
tobacco usage. 

In the present study it is observed that the tobacco 
pouch keratosis is more prevalent in males than in 
females. This can be attributed to the fact that there is 
more usage of tobacco products among the male gender 
than the female gender as reported by Bhawna G et al 22 
in a national survey conducted on tobacco consumption. 
Tobacco pouch keratosis or smokeless tobacco induced 
keratosis develops on habitual chewing or due to snuff 
dipping tobacco 23. In the present study the most common 
area in the oral cavity that is associated with tobacco 
pouch keratosis is the lower arch. This can be attributed 
to the fact that the most common area associated with 
placing tobacco in the lower vestibule. The most 
common age group for Tobacco Pouch Keratosis is 
21-30 years as reported by Poornima Chandra et al 24. 
This age group has an increase of smokeless forms of 
tobacco and thus this could be the reason for prevalence 
of the lesion in this age group. When compared with 
the findings in different parts of India, the following are 
observed. In a study conducted by KA Kamala et al 25 in 
Maharashtra, it is observed that the prevalence in males 
is greater than in females which is in agreement with the 
findings of the present study. Similar findings recorded 
by Rakhi Chandak et al 25 in a Vidharbian population 
which also showed a male prevalence. Manjiri Joshi 
et al 25,26 in a study in central Gujarat concluded that 

there is an increased usage of smokeless tobacco than 
smoking and Tobacco Pouch Keratosis was associated 
with the same which is in line with the findings of the 
present study when age grouping and area is considered. 
In a study conducted by Anuna Laila Mathew et al 27 in 
2007, where oral mucosal lesion prevalence is seen in the 
South Indian population, there is no report of even one 
patient with Tobacco Pouch Keratosis although tobacco 
users are included in the study. The present study is also 
placed in a south Indian population, thus the results from 
the previous study are contradictory to that of the present 
one. This can be associated with the trend change in 
tobacco usage through the years. Thus when the trends 
are compared with that of the rest of the country, it is 
almost in agreement with the findings of the present 
study. Now, let us assess the prevalence on a global 
scale. Hakan Mornstad et al conducted a study in Sweden 
which also showed a male predilection for the disease. 
In Sudanese population, A.M Idris et Al 28 reported that 
the lesional site in the majority of cases with tobacco 
pouch keratosis was the lower labial mucosa which is in 
agreement to the findings of the present study. However 
when we consider underdeveloped countries like Africa 
OA Ayo Yusuf et al 29 report an increased occurrence in 
an older age group greater than 60 years. Even though 
the common site is the lower arch is in agreement with 
the findings of the present study, the age prevalence is in 
disagreement. This can be attributed to socioeconomic 
status, but also gives an insight into tobacco dependence 
in the particular region. Thus a globally uniform regimen 
is brought about to educate the population and prevent 
the occurrence of such lesions.

The next most prevalent clinical variant in the 
present study is Frictional Keratosis and the least 
prevalent is morscicatio buccarum, which is nothing 
but a more chronic form of frictional keratosis of the 
buccal mucosa 30. Parafunctional habits whereby there is 
constant rubbing, chewing or sucking of the oral mucosa 
against the teeth can result in the formation of this 
clinical variant . The occurrence of Frictional Keratosis 
is markedly more in males than in females in the present 
study. This can be attributed to more rigorous chewing 
habits in males which may lead to local factors like 
tissue chewing or malposition of teeth. Usually there is 
however a female predilection 31 
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The most common age group for the occurrence of 
frictional keratosis in the present study is 21 – 30 years. 
This can be explained by the fact that there is an increase 
in the prevalence of parafunctional habits during this age 
group 32 which may in turn lead to the development of a 
clinical variant of Keratosis. 

When compared with the knowledge that is 
available regarding the same in other parts of India, the 
following are observed. N C Sandeepa et al 33, in a study 
that was conducted on a college population observed 
that males are affected more commonly by Frictional 
Keratosis than females. This is in line with the fi ndings 
of the present study. In the study of Rakhi Chandak 
et al 33,34 in vidharbian also there was same gender 
predilection. In the study by Anuna Laila Mathew et al 
27 the age group in which frictional keratosis was more 
common was 21 – 40 years age group which is in line to 
the age group prevalence that is reported in the present 
study. However in the study carried forward by G. Sree 
Vijayabala et al 35 it is observed that there is an increased 
occurrence in older age groups, this can be attributed to 
further factors faulty restorations, prosthesis etc. Thus 
when the entire nation is concerned, the age category is 
in mild disagreement whereas there is clear agreement 
on prevalence of gender. 

When we compare the same on a global level, the 
following observations are seen. In a study involving the 
population of Slovenia, Marija Kovac et al 36reported 
that females are more common to present with Frictional 
Keratosis than men. The most common age group 
was reported to be in 65 – 75 years, both aspects are 
contradictory to the fi ndings of the present study. This 
could be attributed to the geographic location and 
practice patterns. FC Macigo et al 37 reported in a Kenya 
population that males are more prone to Frictional 
Keratosis than females. Thus it is evident from the above 
discussion that there is no specifi c gender predilection 
for Frictional Keratosis. However, there is disagreement 
on age prevalence as well, further multicentered studies 
are to be done to gain concise knowledge and improve 
diagnosis and treatment. 

There are very few studies which compare the 
prevalence of Tobacco Pouch Keratosis and Frictional 
Keratosis. Rakhi Chandak et al 34reported that there is 
an increased occurrence of Frictional Keratosis than 

Tobacco Pouch Keratosis. However, as in the present 
study it is the other way around. This raises alarm as 
it possibly implies that there is an increased usage of 
smokeless tobacco. Further studies are to be done to gain 
appropriate knowledge and combat the knowledge and 
combat the issue. 

The limitations of the study included that it was 
single centered, geographically isolated and habit history 
was not taken into account. 

1. Tables And  Graphs:

Keratosis than females. This is in line with the fi ndings 
of the present study. In the study of Rakhi Chandak 

 in vidharbian also there was same gender 
predilection. In the study by Anuna Laila Mathew et al 

 the age group in which frictional keratosis was more 
common was 21 – 40 years age group which is in line to 
the age group prevalence that is reported in the present 
study. However in the study carried forward by G. Sree 

 it is observed that there is an increased 
occurrence in older age groups, this can be attributed to 
further factors faulty restorations, prosthesis etc. Thus 
when the entire nation is concerned, the age category is 
in mild disagreement whereas there is clear agreement 

When we compare the same on a global level, the 
following observations are seen. In a study involving the 
population of Slovenia, Marija Kovac et al 36reported 
that females are more common to present with Frictional 
Keratosis than men. The most common age group 
was reported to be in 65 – 75 years, both aspects are 
contradictory to the fi ndings of the present study. This 
could be attributed to the geographic location and 
practice patterns. FC Macigo et al 37 reported in a Kenya 
population that males are more prone to Frictional 
Keratosis than females. Thus it is evident from the above 
discussion that there is no specifi c gender predilection 

Graph 1:Bar Graph shows Distribution of keratosis 
in Male and females with the gender in the x axis and the 
frequency in the y axis. The most common gender to be 
affected is the male gender (91.28%) 
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Graph 2:Bar Graph shows Distribution of 
different clinical variants of lesions with the 
clinical variant in the x axis and the frequency 
in the y axis. The most common clinical 
variant in the present study is Tobacco Pouch 
Keratosis(64.61%) Graph 3:Graph shows association between 

gender and different clinical variants of keratosis 
with the clinical variant in the x axis and number 
of clinical variants in the y axis. Males are 
represented in blue and females are represented 
in green. All clinical variants are seen more 
commonly in males than in females. In males the 
most common clinical variant is Tobacco Pouch 
Keratosis (62.05%) whereas the most common 
clinical variant in females is frictional keratosis 
(4.62%). Statistically Signifi cant 

association is seen using chi square 

test with Value=10.745, df=2, p=0.05 

(p≤ 0.05 )-Statistically Signifi cant.
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Graph 3:Graph shows association between 
gender and different clinical variants of keratosis 
with the clinical variant in the x axis and number 
of clinical variants in the y axis. Males are 
represented in blue and females are represented 
in green. All clinical variants are seen more 
commonly in males than in females. In males the 
most common clinical variant is Tobacco Pouch 
Keratosis (62.05%) whereas the most common 
clinical variant in females is frictional keratosis 
(4.62%). Statistically Signifi cant 

association is seen using chi square 

test with Value=10.745, df=2, p=0.05 

(p≤ 0.05 )-Statistically Signifi cant.

Graph 3: Bar graph shows association between the location of the lesion and the clinical 
variant of keratosis with the clinical variant in the x axis and number of lesions in the y axis. 
The upper arch is represented in blue colour, lower arch in green colour and both arches in 
brown colour. Tobacco Pouch Keratosis is seen more commonly in the lower arch (43.59%) 
whereas Frictional Keratosis is seen more commonly associated with both arches (12.31%). 

Statistically Signifi cant result is obtained using Chi Square test with Value= 27.087, df=4 and 
p=0.000(p≤0.05)-Statistically Signifi cant. 

Table 1: Table shows association between age and the clinical variant of the lesion. All three clinical 
variants occur most commonly in a younger age group. Statistically signifi cant association using Chi Square 
test, Pearson’s Chi Square Value=110.66, df=86, p=0.03

Age Groups

Clinical 
Variant

21-30 
Years

31-40 
Years

41-50 
Years

51-60 
Years

61-70 
Years Total

 

p value
0.03

Tobacco Pouch 
Keratosis 45 39 30 11 1 126

Frictional 
Keratosis 17 12 15 9 3 56

Morsicatio 
Buccarum 6 2 3 2 0 13

(p≤ 0.05)-Statistically Signifi cant 
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Conclusion

The present study has certainly raised certain 
alarms, as in the limits of the study Tobacco Pouch 
Keratosis is more prevalent than Frictional Keratosis. 
Further multicentered studies to be done and awareness 
programmes to prevent the formation of such lesions and 
help the entire community. 
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