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Abstract 
Objectives: To determine the differences between demographic, clinical and histopathologic features of oral 
squamous cell carcinoma in users and nonusers of tobacco. 
Materials and Methods: The Archival records of patients who were histologically diagnosed with Oral 
Squamous cell carcinoma at the Department of Oral Pathology and Microbiology, Govt Dental College, 
Kottayam from January 1st 2009 to 31st December 2018 were identified. Records of patients who satisfy 
inclusion and exclusion criteria were studied. The cases were categorized into two groups - tobacco users and 
tobacco non users. Results were statistically analysed using SPSS software. 
Results: A total of 1084 oral cancer cases studied retrospectively during a ten year period (2009-2018). Among 
this 961 were tobacco users and 123 were nontobacco users. Male predominance with mean age group of 64yrs 
and female predominance with mean age group of 54yrs was noted in tobacco and nontobacco users 
respectively. Tobacco users more belongs to lower socioeconomic class while nontobacco users more 
concentrated in lower middle class. Most frequent site of oral cancer in both groups were tongue. In addition, 
tumor occurrence in the posterolateral border of tongue was twice as common in nontobacco users compared to 
tobacco users. Small tumor size (5sq.cm) with ulcerative type in nontobacco users and large tumor size (8sq.cm) 
with ulcer proliferative type in tobacco users were the common findings with respect to comparison of site and 
type of the lesion. Both the groups showed oral cancer with more of moderate level of differentiation (according 
to Broder’s criteria). In nontobacco users well differentiation is noted almost equal as moderate level of 
differentiation.  
Conclusion: The attributed risk factor of oral squamous cell carcinoma is mainly by tobacco products, there 
appears to be a rising proportion of oral squamous cell carcinoma in non-tobacco users. Comparison studies 
between tobacco and nontobacco users focusing on molecular aspects are the future perceptive to evaluate the 
risk and prevention of oral cancer in these groups. 
Keywords: Oral Cancer, Tobacco, Nontobacco User, Etiology, Prevalence, Incidence. 
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Introduction 

Oral cancer is the sixth most common cancer of 
world and has an annual incidence of around 
275,000 for oral and 130,000 for pharyngeal 
cancers excluding nasopharynx.[1]Squamous cell 
carcinoma is the most common of oral 
malignancies, holding the eighth position.[2]The 
exact cause of oral cancer is yet to be determined 
and this may not be easily accomplished, as oral 
cancer can be rightfully considered as of 

multifactorial etiology. The risk factors of oral 
cancer include a plethora of lifestyle and 
environmental influences. Even though genetics 
influence the cancer risk, inherited genes by itself 
cannot be used to explain all of the oral cancer 
incidences. Oral cavity is being exposed and 
continuously stimulated to a broad spectrum of 
chemicals, physical forces and biological agents 
with the individual reacting vary differently to 
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these challenges. The individual variations may 
also differ according to age, heredity, gender and 
factors influencing life style behavior. Therefore 
prevalence of cancer is strikingly dissimilar in 
different groups of population due to the various 
cultural background and lifestyle practices.[3] 

Development of oral head and neck squamous cell 
carcinoma (HNSCC) and minor salivary gland 
carcinomas are influenced by these factors namely 
tobacco, alcohol, diet and nutrition, viruses, 
radiation, ethnicity, familial and genetic 
predisposition, oral thrush, immunosuppression, 
use of mouthwash, syphilis, dental factors, 
occupational risks.[4]Tobacco consumption is 
considered as one of the most crucial cancer risk as 
it solely accounts for millions of cancer deaths 
annually. While the attributed risk factor of oral 
squamous cell carcinoma is mainly by tobacco 
products, there appears to be a rising proportion of 
oral squamous cell carcinoma in non-tobacco users. 
Approximately 15-20% of all oral cancer cases is 
reported in nontobacco users.[5]New cases of 
OSCC occurring in nontobacco users were patients 
who were not exposed to traditional risk factors 
such as smoking and chewing tobacco are 
increasing in number. Identification of these 
uncommon risk factors is crucial for the initial 
diagnosis and prevention of oral squamous cell 
carcinoma especially in cases where there is a long-
standing ulcer or a smaller tumour. 

 Literature study reveals only limited studies on 
comparison of oral squamous cell carcinoma in 
users and nonusers of tobacco and also there were 
no studies conducted on comparison between users 
and nonusers of tobacco in Kerala. Recognition of 
these differential characteristics may help in 
shedding light to the various ethnic, social and 
cultural factors associated with oral squamous cell 
carcinoma. 

Materials and Methods 

The study was conducted over a period of eighteen 
months. The Archival records of patients who were 
histologically diagnosed with Oral Squamous cell 
carcinoma at the Department of Oral Pathology and 
Microbiology, Govt Dental College, Kottayam 
from January 1st 2009 to 31st December 2018 were 
identified by querying the details of patients 
obtained from institutional database. Records of 
patients with non-squamous histology reported 
with Oral Cancer, records of patients with previous 
history of any malignancy with or without Oral 
Squamous Cell Carcinoma, records of patients who 
were previously treated for Oral Squamous cell 
carcinoma. Records of patients without complete 
demographic, clinical, histopathologic features 
were excluded. Missing data were filled by phone 
interview. Histopathologically diagnosed oral 

squamous cell carcinoma patients during the year 
2018 were directly interviewed as per the proforma 
after taking consent. Ethical clearance was obtained 
from the ethical committee of the institute. The 
cases were categorized into two groups - tobacco 
users and tobacco non users. Tobacco users 
included smoking tobacco users (STU) and 
smokeless tobacco users (SLTU). Tobacco non 
users includes nonsmoking tobacco users (NSTU) 
and non-smokeless tobacco users (NSLTU).  

Smoking criteria [6] 

• Smokers - have smoked ≥ 100 cigarettes in 
their lifetime and currently smoke  

• Former smokers - have smoked ≥ 100 
cigarettes in their lifetime and do not currently 
smoke 

• Nonsmokers - have not smoked ≥ 100 
cigarettes in their lifetime and do not currently 
smoke  

• Both smokers and former smokers were 
included under users of tobacco (STU) 

• Nonsmokers were included under non users of 
tobacco (NSTU)  

Smokeless criteria [7] 

• Based on frequency & relative risk (during 
their lifetime) 

• 10,000 + times - high risk 
• 100 – 9999 times - moderate risk 
• 0-99/never used - non user 
• Frequency of smokeless tobacco > 100 times 

were included under users of tobacco (SLTU) 
• Frequency of non-smokeless tobacco up to 100 

times/never user were included under non 
users of tobacco (NSLTU). 

In the both the groups (users and nonusers of 
smoking/smokeless tobacco) demographic features 
(age, gender, socioeconomic status), clinical 
features (site, size, type of lesion) and 
histopathological features (broder’s grade of the 
tumor) were evaluated & statistically analysed to 
assess the risk profile of oral squamous cell 
carcinoma in nonusers of tobacco. 

Statistical Analysis: Data was entered in MS 
Excel sheet and transferred to SPSS (Statistical 
Package for Social Sciences) for analysis. Chi 
square test was used to compare the demographic 
& clinicopathologic features among the study 
group. Independent t test was used to compare the 
age and size among the study groups. P value of 
<0.05 considered to be statistically significant  

Results 

A total of 1084 oral squamous cell carcinoma cases 
included in the study. Among this 961(88.6%) were 
tobacco users and 123(11.4%) were non tobacco 
users. (Table:1) 
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Table 1: Table showing the frequency and percentage of study population 
 Frequency Percentage 
Tobacco Users 961 88.6% 
Tobacco nonusers 123 11.4% 
Total 1084 100% 
 
Distribution of Oral Squamous cell Carcinoma 
cases in each successive year among two groups – 
tobacco users and non-tobacco users were as 
follows: 

In 2009, 70 oral cancer cases out of which 
65(92.9%) were tobacco users and 5 (7.1%) were 
non tobacco users. A total of 79 oral cancer cases 
in 2010 of which 73(93.4%) were tobacco users 
and 6(7.5%) were non tobacco users. In 2011 and 
2012, out of total of 83 and 90 cases of oral cancer 
cases, tobacco users were 75(90.3%) and 84 
(93.3% ) while non tobacco users were 8(9.6%) and 

6(6.6%). In a total of 111 and 114 cases, of which 
99(89.1%) and 100(87.7%) were tobacco users and 
12(10.8%), 14(12.2%) were nontobacco users 
during 2013 and 2014.  

Tobacco users in 2015 and 2016 were 105(86%) 
and 109(85.8%) among the 122 and 127 total oral 
cancer cases studied. Non tobacco users during 
these two years were 17(13.9%) and 18 (14.1%) 
respectively. In 2017 and 2018 there were a total of 
138 and 150 cases, out of which 119(86.2%) and 
132(88%) were tobacco users and 19(13.7%) and 
18(12%) were non tobacco users. (Fig :1) 

 

 
Figure1: Graph showing percentage of year wise distribution of oral carcinoma cases in each year 

 
Distribution of mean age in the study 
population: Independent‘t’ test was done among 
the groups to found out the mean age in the study 
population. Average age among study population 
was 62.7yrs with standard deviation - 9.281 & 
standard error - .282. Mean age among tobacco 

users as 64.2yrs while in nontobacco users mean 
age it was 51.5yrs (figure:2). Mean age showed 
statistical significance ( p value= .000 ) and 
standard deviation(SD) & standard error(SE) in 
tobacco users were (SD-8.702 & SE -.281) and in 
non-tobacco users were (SD - 4.916 & SE - .443). 
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Figure 2: Graph showing mean age among study groups 

 
Distribution of gender in the study groups: A 
total of 678 (62.5%) males and 406 (37.5%) 
females were present in 1084 oral carcinoma cases. 
Among the 961 tobacco users out of 1084 cases, 
629(65.5%) were males and 332(34.5%) were 
females. While in 123 non tobacco users out of 
1084 cases there were 49 (39.8%) males and 

74(60.1%) females. Graph (Figure: 3) clearly 
depicts a male predominance in tobacco users 
while in nontobacco users there was a female 
predominance with significant p value -.000. 

Gender wise distribution shows a female 
predominance in non-tobacco users and a male 
predominance in tobacco users. 

 

 
Figure 3: Graph showing percentage of gender distribution among the study groups 

 

Distribution of socioeconomic status among the 
study population: Five socioeconomic classes 
were considered in the study according to 
Kuppuswamy socioeconomic classification. 
Distribution of tobacco users (961) in each class 
were as follows, Upper class-nil, Upper middle 
class - 30 (3.1%), Lower middle class – 
219(22.7%), Upper lower class - 661(66.1%) and in 
lower class 76(7.9%).In non-tobacco users (123) 

the distribution were: Upper class – nil, Upper 
middle class- 6 (4.8%), Lower middle class- 
62(50.4%), Upper lower – 55(44.7%) and in lower 
class -nil.  

Data showed tobacco users were more distributed 
among upper lower class while nontobacco users 
were in lower middle class (Fig:4). Chi-square 
analysis showed statistically significant p value 
(.000). 
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Figure 4: Graph showing percentage of study groups among different socioeconomic status 

 
Distribution of site of the lesion among the study 
groups: Most frequent site of oral carcinoma seen 
in both groups was the tongue thereafter buccal 
mucosa. In tobacco users frequency of sites were as 
follows: Tongue-361/961 cases (36%),buccal 
mucosa - 259/961 (26.9%), retromolar area -70/961 
(7.2%), floor of mouth - 69/961 (7.1%),alveolus - 
63/961 (6.5%), palate – 60/961(6.2%), 

buccogingival sulcus – 46/961(4.7%), gingiva - 
30/961 (3.1%), lip -18/961(1.8%) and in 
nontobacco users the frequency of sites as follows: 
Tongue - 63/123 (51.3%), buccal mucosa -
41/961(33.4%), palate-8/123 (6.5%), retromolar 
area - 3/123 (2.4%), floor of mouth -3/123 (2.4%), 
buccogingival sulcus-3/123 (2.4%), alveolus-2/123 
(1.6%).(Fig:5)

 

 
Figure 5: Graph showing the percentage of sites of oral carcinoma in study groups 
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Distribution of size of the lesion among the study 
groups: Size of the lesion is represented by area 
(sq.cm). Mean area of the lesion among the tobacco 
users were 8.65sq.cm and in nontobacco users area 
showed 5sq.cm. (Fig 5)Compared to nontobacco 

users, area of the lesion was more in tobacco users. 
Independent t test showed statistically significant p 
value (0.000) among the study groups with 
standard deviation. 4.097 & 2.394 in tobacco users 
and nontobacco users respectively. 

 

 
Figure 5: Graph showing mean size of the lesion among the study groups 

 
Distribution of the type of the lesion among 
study groups: Type of the lesion were categorized 
as ulcerative, ulceroproliferative, ulcer indurative 
and white patch. In tobacco users most of the lesion 
appeared as ulceroproliferative type- 591(61.4%), 
thereafter ulcer indurative type -208 (21.6%), 
ulcerative type and white patch included 94 cases 

(9.7%) and 68 (7%) respectively. In nontobacco 
users ulcerative type- 73 (59.3%) were among the 
first, thereafter ulceroproliferative type – 47 
(38.3%) and ulceroindurative type-3 (2.4%). White 
patch type was absent in non-tobacco users. (Figure 
6) Chi square analysis showed significant p value 
.000 among study groups. 

 

 
Figure 6: Graph showing percentage of study groups with various type of lesion 

 
Distribution of grade of the tumor (Broder’s 
grade 1920) in study groups: Grade of the tumor 
represented by differentiation levels as well, 
moderate, poor and anaplastic types according to 
Broder’s criteria 1920 were analysed. In both 
groups the most common grade were moderate 
level of differentiation- (tobacco users 555(57.8%), 

nontobaccousers-64(52%)), thereafter well 
differentiated -tobacco users - 270(28.1%), 
nontobacco users - 57(46.3%) and poorly 
differentiated - tobacco users – 136 (14.1%), 
nontobacco users-2 (1.6%). Anaplastic type was 
missing in both groups. (Fig:7) Chi square analysis 
showed statistically significant p value (.000). 
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Figure 7: Graph showing percentage of study groups among different grade of the tumor 

 
Discussion 

Carcinogenesis which is a process that is 
multifactorial in humans. Oral cancer still remains 
a mystery to the scientific fraternity in terms of 
etiologic factors, risk factors, pathogenesis, 
invasion and metastasis. The actual cause for oral 
cancer is not known. Tobacco have emerged as the 
major risk factor for oral cancer. However, they 
cannot develop the entirety of cancers, and also 
there are individuals unexposed to those factors 
that could develop malignant lesions. Changing 
trends in the etiology of the cancer are observed in 
the patients not exposed to tobacco. The purpose of 
the study was to compare the demographic and 
clinicopathologic features of oral squamous cell 
carcinoma in tobacco and non-tobacco users and to 
list out the probable risk factors of non-tobacco 
users who develop oral squamous cell carcinoma. 

 In the present study the percentage of oral 
squamous cell carcinoma in tobacco users were 
88.6% (961/1084) and 11.4% (123/1084) in non-
tobacco users during a ten year period (2009-2018) 
which was in agreement with the study by Padma R 
et al [8] where those were showed 74.3% of 
tobacco users and 25.4% of nontobacco users 
during a three year period. Results indicate that 
there is a rising trend in the population of oral 
squamous cell carcinoma in nontobacco users.  

There were significant differences (p-.000) in mean 
age group and gender distribution in our findings. 
Mean age group was 64yrs and 54yrs in tobacco 
users and nontobacco users respectively. Gender 
distribution was 65.5% males and 34.5% females in 
tobacco users while in nontobacco users - 39.8% 
were males and 60.1% females. In a study by 

Dahlstorm KR et al [9]on non-smoking 
nondrinking (NSND) patients and ever smoking 
ever drinker (ESED) there was a significantly 
younger age group and more female predominance 
seen in NSND group compared to ESED which 
was in accordance with our study. Previous studies 
demonstrated that SCC of head and neck in patients 
who are non-smokers and non-alcohol drinkers 
occurred predominately in females and in 
individuals under 50 or over 70 years. [10,11,12]In 
a cohort study of 46 non-smoker patients was 
compared with smokers and former smokers (quit 
smoking for a minimum of 10 years previously), a 
disproportionately large proportion of the non-
smoker group were females. The non-smoker group 
also had a larger proportion of patients at extremes 
of age. [13] Our study doesn’t follow the bimodal 
age presentation in nontobacco users. A recent 
trend seen in India is the increased incidence of 
OSCC in females without a deleterious habit 
history, which was also reflected in our study. This 
indicates the increased risk of oral cancer in 
females with younger age group without any 
deleterious habits. 

Socioeconomic status (SES) distribution was 
carried out according to Kuppuswami classification 
which included five classes- Upper, Upper middle, 
Lower middle, upper lower and lower. Most of the 
tobacco users belong to upper lower class (66%) 
and in nontobacco users most of the patients belong 
to lower middle class (50%) which was in contrast 
to the study by Padma R et alin which both the 
groups belong to lower class. External environment 
associated with low SES, such as the effect of poor 
education on health, lack of access to healthcare, 
hygiene, poor nutrition, unfavourable working 
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environment and poor living conditions may 
contribute to causation of oral cancer by complex 
interactions in society, in synergy with the other 
known risk behaviours often encountered in any 
low SES groups. [14]This prove the fact that 
lifestyle factors might influence the cancer risk in 
both groups. 

Most frequent site of oral cancer in both groups in 
the present study was the tongue (posterolateral) 
thereafter buccal mucosa which was in accordance 
with the study conducted by Hodge KM et al[15] 
were the tongue was the most frequent site of oral 
cancer in nontobacco users. Another study by 
Dahlstorm KR et al [9] and Harris SL et al [16] 
also found that tongue was the most frequent site in 
their study groups (non-smoking nondrinking and 
ever smoker ever drinking patients). In addition to 
this, our study shows incidence of tumor 
occurrence in the lateral border of tongue was twice 
as common in nontobacco users (51.3%) as 
compared to tobacco users (36%). 

This suggests that lateral border of tongue could be 
a site for chronic dental trauma which could be a 
probable risk factor in this group without the usual 
habitual factor. 

There were no studies which compared the clinical 
factors such as size and type of the lesion. Our 
findings for the mean size (sq.cm) and type of the 
lesion showed significant results (p-.000). Small 
tumor size (5sq.cm) with ulcerative type (59%) in 
nontobacco users and large tumor size (8sq.cm) 
with ulceroproliferative type (61%) in tobacco 
users were the common findings. This highlight 
that nontobacco users presented with less marked 
clinical features compared to tobacco users. 

Grade of the tumor was compared according to the 
Broder’s criteria (1920) with four levels of 
differentiation - well, moderate, poor and 
anaplastic. Neither of the groups showed anaplastic 
level of differentiation. Both the groups showed 
increased percentage of moderate level of 
differentiation (tobacco users -57.8% and 
nontobacco users-52%).  

A significant difference noted in levels of 
differentiation (p -.000). Well differentiation 
(46.3%) was more in nontobacco users compared to 
tobacco users (28.1%), but poor level of 
differentiation was more in tobacco users (14.1%) 
while in nontobacco users there were only 1.6% of 
patients. Similarly to this Krishnamurthy A and 
Ramshanker V [17] found early type tongue 
squamous cell carcinoma has positive association 
with nontobacco habits. In another study more than 
90% of the non-smoking nondrinking patients 
presenting with oropharyngeal cancers had well or 
poorly differentiated tumors. The study conducted 
by Padma R et al [8] also reported well and poor 

level of differentiation in tobacco users compared 
to moderate level of differentiation in nontobacco 
users. Both the studies showed negative association 
with our study results. Fang KH et al [18] reported 
that cell differentiation was the most significant 
factor affecting prognosis and survival of oral 
squamous cell carcinoma.  

A study on head and neck carcinoma using 
Brandwein histological grading system and 
identified most of the recurrences noted in 
moderately differentiated (intermediate) squamous 
cell carcinoma group. Rikardsen et al [19] reported 
the survival difference among cellular 
differentiation. They concluded that patients with 
well-differentiated tumors live longer than patients 
with low-differentiated oral squamous cell 
carcinoma. Since the present study doesn’t 
compare the survival rate, follow up and recurrence 
rate of the study groups it is not possible to predict 
the prognosis of the patients in both groups.  

Conclusion  

In our study we noticed the significant differences 
in some features between the study groups. But our 
study didn’t measure the relative risk of 
nontobacco users who develop cancer and also 
lacks the comparison of clinical staging, nodal 
status, and treatment aspect in both groups. Oral 
cancer is a global epidemic and etiologic factors 
may vary geographically. Hence molecular studies 
on non-tobacco users and comparative studies from 
different populations are the future perceptives to 
evaluate the risk and prevention of oral cancer in 
tobacco users and nontobacco users.  
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