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Introduction

In the present scenario world is heading towards 
various types of non-communicable diseases, among these 
cancer is one of the most common causes of morbidity and 
mortality (A Mathur et al., 2007). Worldwide, approx >10 
million new cases and >6 million deaths occur each year 
due to cancer and oral cancer is estimated to be the sixth 
most common cancer. (WHO, 2004; Warnakulasuriya, 
2009). It is estimated that approximately 2 to 2.5 million 
cases of cancer at any given point of time, with around 
7 to 9 lakhs new cases being detected each year in India 
(Government of India, 2009-2010). National Cancer 
Registry Programme of Indian Council of Medical 
Research reported highest number of oral cancers 
worldwide with up to 80,000 new cases annually (ICMR-
NCRP, 2011).

Despite several diagnostic and therapeutic advances, 
the overall incidence and mortality associated with oral 
cancer is rising in India , with current estimate of age-
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standardized incidence and mortality being 6.6 per one 
lakh and 3.1 per one lakh population for males and 2.9 
per one lakh and 1.4 per one lakh in females respectively 
(Carvalho et al., 2004). The oral squamous cell carcinoma 
(OSCC) represents more than 90% of malignant 
neoplasms of the mouth (Bagan et al., 2010). The principal 
anatomic zones of OSCC are the tongue, floor of the 
mouth, gums, palate, oral mucosa, and other sites in the 
mouth. The anatomic zones or sites affected vary based on 
geographical areas (Hernandez et al., 2013). Consumption 
of alcohol, tobacco smoking, unhealthy diets, sedentary 
lifestyles, and viral infections are risk factors for cancer 
development. Drinking alcohol and smoking tobacco 
can synergistically cause cancer of the oral cavity, 
pharynx, larynx, and esophagus (Petti and Scully, 
2005; Warnakulasuriya et al., 2005). The International 
Agency for Research on Cancer has confirmed that use 
of smokeless tobacco causes oral cancer (Cogliano et al., 
2004). Global Adult Tobacco Survey (GATS) data from 
Indian states and union territories conducted during 2009-



Akhilesh Krishna et al

Asian Pacific Journal of Cancer Prevention, Vol 15, 20146756

2010, has reported approximately 274.9 million tobacco 
users in India. As per this report more than one-third (35%) 
of adults use tobacco in some form or the other, 163.7 
million are users of only smokeless tobacco, 68.9 million 
only smokers, and 42.3 million users of both smoking 
and smokeless tobacco (Ministry of Health and Family 
Welfare, India, 2010).

Incidence and survival rates of cancer are clearly 
linked to socioeconomic factors, low-income and 
disadvantaged groups. Low socio-economic status is as 
well significantly associated with increased oral cancer 
risk in high and lower income-countries, across the world 
(Conway et al., 2008).

Though many epidemiological studies about oral 
cancer have been done in the different parts of India 
but only few studies were carried out in reference to 
association of demographical risk factors and clinico-
pathological profile for OSSC in the north region of India. 
Hence, objectives are i) To determine the association of 
OSCC with respect to gender, age group, socio-economic 
status and risk habits ii) To observe the distribution of 
affected oral anatomical sites and clinico-pathological 
profile in OSCC patients.

Materials and Methods

This is an unmatched case-control study, conducted in 
the Department of Oral and Maxillofacial Surgery, King 
George’s Medical University, U.P., Lucknow, India for a 
period of 2 years (January 2012 to December 2013). The 
present study included medical history, age, gender, risk 
habits with duration (tobacco and alcohol consumption) of 
subject.471 clinically and histopathologically confirmed 
OSCC patients with cancer of buccal mucosa, alveolus, 
tongue, gingo-buccal cavity, palate, retromolar trigone 
and floor of mouth were included in case group(excluding 
those with salivary gland and lip tumors) and 556 subjects 
were included in control group with no chronic illness, no 
history of head and neck surgery and non-cancer conditions. 
Data for cases was collected from questionnaire, case 
history sheet of patient and oral mucosal biopsy report. 
However, information regarding control group subjects 
was collected by general questionnaire, history sheet after 
obtaining their informed consent. 

The subjects were categorized in to age groups 
and socio-economic classes; according modified 
Kuppuswamy’s socio-economic scale (Mishra and 
Singh; 2003). In Histopathological investigations, tumor 
was graded according to degree of differentiation and 
keratinization of tumor cells; Grade I- Well-differentiated 
tumors, Grade II- Moderately differentiated tumors, Grade 
III- Poorly differentiated tumors, Grade IV- Anaplastic 
tumor. Clinical diagnosis of OSCC patients was carried 
out according to the TNM classification of the American 
Joint Committee for cancer staging (Doshi et al., 2011).

Risk habits of the both case and control group subjects, 
chewers and smokers were defined as those chewing 
smokeless tobacco and its product such as betel quid (paan) 
with tobacco mixing, gutkha, paan masala, zarda, khaini 
etc. with or without combination of tobacco smoking like 
cigarette , beedi at least one time per day for a period of 

one year continuously. Alcohol drinking was defined as 
intake of any type of alcohol at least once a month for 
one year continuously with or without combination of 
tobacco chewing or smoking. So all the subjects were 
distributed according their personal habit(s) -without any 
adverse habits (no habit), only Smokeless tobacco chewing 
(SLT), tobacco smoking (TS), both tobacco chewing and 
smoking (SLT+TS) and alcoholic with or without use of 
tobacco in any form (Alcohol±SLT±TS). Duration (in 
years) was recorded for any type of risk habit. This study 
has been approved by Institutional Ethics Committee, 
King George’s Medical University, U.P., Lucknow, India. 

Statistics
Analysis was carried out by using SPSS 16.0 version 

and the results are presented in percentages. The univariate 
and multivariate logistic regression analysis was carried 
out to identify the risk of OSCC in both cases and controls. 
The unadjusted and adjusted odds ratios (OR) were 
calculated with its 95% confidence intervals (CI). The 
p-value<0.05 was considered significant.

Results 

A total 471 cases of histopathologicaly verified OSCC 
were reported during study period while 556 subjects were 
recruited for control group in this study. The demographic 
characteristics and risk habits of both case and control 
subjects are summarized in Table 1. Most of OSCC 
patients were in the age group of 41-50 years (25.7%). 
The risk of OSCC was 1.79 and 1.63 times significantly 
higher among the age group of 51-60 (Unadjusted 
OR=1.79, 95%CI=1.15-2.79, p=0.009) and 41-50 years 
(Unadjusted OR=1.63, 95%CI=1.05-2.52, p=0.02) 
respectively than age group of ≤30 years. Prevalence of 
males in OSCC cases was 77.9 % and at significantly 
higher risk of OSCC than females (Unadjusted OR=2.49, 
95%CI=1.89-3.27, p=0.0001). Out of total OSCC patients, 
31% were belonging to lower class (Unadjusted OR=2.20, 
95%CI=1.36-3.58, p=0.001), 25.5% upper lower class 
(Unadjusted OR=1.93, 95%CI=1.18-3.16, p=0.009) 
and 22.7 % lower middle class (Unadjusted OR=1.86, 
95%CI=1.13-3.06, p=0.01) of socio-economic status. 

In OSCC patients, 5.7% patients were without any 
risk habits and 94.3% attributed by different types of risk 
habits. SLT chewers were the most prevalent (34.6 %) 
followed by combined habits of SLT chewing+TS (25.9 
%) and Alcohol±SLT±TS (25.3%). Risk habits pattern 
in control group, 36% subjects had both smoking and 
chewing habits of tobacco followed by only chewing habit 
of smokeless tobacco (32.2%). The cases who did not have 
any bad habit were at lower risk of OSCC than SLT chewer 
(Unadjusted OR=0.48, 95%CI=0.28-0.82, p=0.007). 
The cases who had habit of both tobacco chewing and 
smoking (SLT+TS) were also at higher risk of OSCC 
than SLT users (Unadjusted OR=0.52, 95%CI=0.38-0.72, 
p=0.0001). Higher duration of risk habit was observed 
to be a significant risk factor for OSCC (Unadjusted 
OR=1.42, 95%CI=1.36-1.49, p=0.0001). 

Figure 1 and Figure 2 represent the clinicopathological 
profile and affected oral anatomical sites in OSCC cases. 
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In clinical diagnosis, one third (33.5%) of the patients 
were in TNM stage I and (24.8%) were in TNM stage II. 
However, prevalence of advance stages (TNM stage III, 
IV) was 23.4% and 18.3% respectively. The percentage 
of different TNM staging was higher among male patients 
than females. Well differentiated OSCC (Grade I) found 
39.9% followed by moderately, poorly differentiated 
carcinoma in histological grading. The most affected site 
of oral cavity was buccal mucosa (35.5%) followed by 
alveolus (28%), tongue (17%) and gingo-buccal cavity 
(10%). The percentage of other affected anatomic sites 
of oral cavity was less than 10%. The percentage of 
affected anatomic sites of oral cavity was higher among 

males patients compared with females. It has been also 
observed, buccal mucosa was the commonest site of oral 
cavity among the patients with mixed type of risk habits 
(alcohol and tobacco). The majority of TNM stage I was 
higher in patients with habits of alcohol with or without 
combination of tobacco. The percentage of histological 
grading was varying with different type of risk habits.

The multivariate binary logistic regression analysis 
(Table 2) revealed that the patients of age 41-50, 51-60 
and 61-70 years were at higher risk of OSCC than patients 
of age ≤30 years. Males were at higher risk compared 
to females (Adjusted OR=1.16, 95%CI=1.10-1.26, 

Figure 1. Distribution of OSCC Patients According to 
Clinical TNM Stage and Histology

Figure 2. Distribution of OSCC Patients According to 
Affected Oral Cavity Sites

Table 1. Demographic Characteristics and Risk Habits for OSCC Patients
 Cases (n=471) Controls (n=556) Unadjusted OR  p value
  No. % No. % (95%CI) 

Age in years ≤30 48 10.2 81 14.6 1.00 (Ref.) 
 31-40 120 25.5 153 27.5 1.32 (0.86-2.03)  0.20
 41-50 121 25.7 125 22.5 1.63 (1.05-2.52)  0.02*
 51-60 117 24.8 110 19.8 1.79 (1.15-2.79) 0.009*
 61-70 57 12.1 70 12.6 1.37 (0.83-2.26) 0.21
 >70 8 1.7 17 3.1 0.79 (0.31-1.97)  0.62
Sex Male 367 77.9 326 58.6 2.49 (1.89-3.27)  0.0001*
 Female 104 22.1 230 41.4 1.00 (Ref.) 
Socio-economic status†  Upper class 31 6.6 67 12.1 1.00 (Ref.)  
 Upper middle class 67 14.2 88 15.8 1.64 (0.96-2.79)  0.06
 Lower middle class 107 22.7 124 22.3 1.86 (1.13-3.06) 0.01*
 Upper lower class 120 25.5 134 24.1 1.93 (1.18-3.16)  0.009*
 Lower class 146 31.0 143 25.7 2.20 (1.36-3.58)  0.001*
Habit(s) SLT 163 34.6 179 32.2 1.00 (Ref.) 
 TS 40 8.5 55 9.9 0.62 (0.39-1.00) 0.05
 SLT+TS 122 25.9 200 36.0 0.52 (0.38-0.72)  0.0001*
 Alcohol±SLT±TS 119 25.3 112 20.1 0.91 (0.65-1.29) 0.63
 No habit 27 5.7 10 1.8 0.48 (0.28-0.82) 0.007*
 Duration of use in years 12.18±6.75  4.05±2.73  1.42 (1.36-1.49) 0.0001*
*Significant, †According to modified Kuppuswamy’s socio-economic scaleOR-Odds ratio, CI-Confidence interval, Ref: Reference category

Table 2. Significant Risk Factors for OSCC Patients-
Results of Multivariate Logistic Regression
 Adjusted OR  95%CI of adjusted OR p value
  Lower Upper 

Age in years    
 ≤30 1.00 (Ref.)   
 31-40 0.74 0.40 1.34 0.32
 41-50 0.52 0.28 0.96 0.03*
 51-60 0.40 0.20 0.77 0.006*
 61-70 0.39 0.19 0.81 0.01*
 >70 0.35 0.09 1.25 0.10
Sex    
 Male 1.16 1.10 1.26 0.0001*
 Female 1.00 (Ref.)   
Socio-economic status    
 Upper class 1.00 (Ref.)   
 Upper middle class 2.10 0.87 5.06 0.09
 Lower middle class 3.50 1.53 7.99 0.003*
 Upper lower class 2.64 1.19 5.88 0.01*
 Lower class 2.16 0.98 4.79 0.06
Habit    
 SLT 1.00 (Ref.)   
 TS 0.23 0.11 0.49 0.0001*
 SLT+TS 0.29 0.18 0.49 0.0001*
 Alcohol ±SLT ±TS 0.30 0.17 0.52 0.0001*
 No habit 0.23 0.11 0.45 0.0001*
 Duration of use (years) 1.55 1.46 1.64 0.0001*
*Significant; OR-Odds ratio; CI-Confidence interval; Ref: Reference category
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p=0.0001). The socio-economic status of the patients 
and different types of risk habits were also found to be 
significant risk factors for OSCC.

Discussion

The increasing incidence and mortality rates of OSCC 
are a major global health problem. Around more than 
300,000 patients are annually estimated have to oral 
cancer worldwide (Funk et al., 2002; Rautava et al., 2007). 
However, OSCC shows a geographical variation with 
respect to the age, site, sex and habits of the population 
(Mehrotra et al., 2008). The present study is an unmatched 
case control study, so the number of control subjects was 
included more than case to increase the power of the 
study. The prevalence of OSCC patients was significantly 
higher in middle age groups (41-50 and 51-60 years) in 
our study. Some recent studies of India (Saraswathi et al., 
2006; Kiran et al., 2012) have reported that majority of 
the OSCC patients were in the age group of 41 to 50 years 
and 40 to 61 years respectively. However, (Gangane et al., 
2007) reported prevalence of oral malignancies mostly in 
the 50 to 59 years age group. About 17% of the younger 
patients are below 40 years of age (Halboub et al., 2011) 
or at least in the fourth decade of their life (Sherin et al., 
2008). A study about Israeli Arab citizens (Avraham et al., 
2012) reported, most of the diagnosed oral cancer cases 
were above 54 years of age (53.7%). Considering ratio 
of OSCC according to gender, male are more affected 
(77.9%) than female (22.1%) with ratio 3.52:1, which 
was statistically significant (p=0.0001) and consistent with 
the study of (Agrawal and Rajderkar, 2012) who reported 
3.57:1. Some other Indian studies (Mehrotra et al., 2008; 
Sharma et al., 2010) reported less male: female ratio in 
comparison to our finding. Another study by (Syeda et al., 
2013), has enrolled to total 80 patients in their study. Out of 
80 patients, maximum (38) were in the age group of 21-30 
years and males females ratio 7.8:1. A study of Mexico 
City conducted by (Hernandez et al., 2013) revealed 
the prevalence of OSCC, 58.4% men, 41.6 % women 
and male: female ratio 1.4:1. Some previous reports of 
Indian institutional studies and our result conclude that 
oral cancer occurred two to four times more commonly in 
male than female (Sharma et al., 2010; Aruna et al., 2011; 
Arvind and Vijayalakshmi, 2013). This might be due to 
geographical variations, high consumption of tobacco and 
alcohol by males, less epidemiological monitoring and 
clinical prevention or management, generally in India.

Low socioeconomic status contributes towards the 
risk of oral cancer (Krishna Rao et al., 2013). In this 
present study, most of the oral cancer patients were 
belonging to lower class and lower middle class that is 
significantly correlated to OSCC (p=0.001). Our findings 
are consistent with to another study by (Madani et al., 
2010) who reported that risk of oral cancer is inversely 
proportional to increasing level of education and 
economical status. A recent work conducted in Delhi, India 
by Goyal et al. (2014) revealed that Majority cases were 
doing small business and either unemployed or labourer, 
more than half patients were from income less than Rs 
10,000 (approximately US$ 200) per month and 10 % 

were from weaker section of society. In line to previous 
studies (Bhurgri, 2005; Ariyawardana et al., 2007; 
Warnakulasuriya, 2009; Hosseinpoor et al., 2012) from 
Asian countries have also reported that low socioeconomic 
status is a risk factor for oral cancer.

Our results showed that more number of cases 
(39.9%) with well-differentiated OSCC (Grade I) in 
histopathological investigation. Other studies from India 
and across reported that most of OSCC cases diagnosed 
as moderately differentiated OSCC (Ayaz et al., 2011; 
Udeabor et al., 2012). The clinico-pathological factor 
that influence the treatment outcome and likelihood of 
recurrence are advanced T stage or stage III-IV disease 
at diagnosis, including local regional nodal involvement, 
positive resection margins or the resection margins being 
very close to the tumor and thickness of tumor ≥7mm 
(Battoo et al., 2012; Hakeem et al., 2012). Present study 
showed the prevalence of clinical TNM stages of OSCC 
patients with advance stages (III, IV) 23.4% and 18.3% 
respectively. A similar study conducted in India by 
(Khandekar et al., 2006) reported, 47.5% advance cases in 
their study. Another study of Chennai, India by (Arvind and 
Vijayalakshmi, 2013) declared majority of the oral cavity 
cancers present in advanced stages (Stages III and IV). 
Recently (Goyal et al. 2014) revealed to the relationship 
between the oral hygiene, rural/urban area related patients 
and the stage of tumor. The clinico-pathological profile 
of OSCC patients, may suggest that the early diagnosis 
of oral cancer, based on pre-malignancies (leukoplakia 
or erythroplasia) and pre-cancer condition (dysplasia) 
detection is effective for adequate treatment and improved 
prognosis. 

Asian countries have distinct cultural practices such 
as betel-quid chewing as well as varying patterns of use 
of tobacco and alcohol, which are important risk factors 
that cause oral cancer. Daily frequency and duration of 
alcohol and tobacco consumption have been observed in 
relationship to oral cancer development (Krishna Rao et 
al., 2013). In the study, prevalence of risk habit in OSCC 
was higher (94.3%) in compare to other previous studies 
(Aruna et al., 2011; Patil et al., 2013). The high percentage 
of patients with risk habits is probably related to the early 
initiation of tobacco use especially in chewing form 
due to its easy availability, low cost and socio-cultural 
acceptance. The cases who had habits of SLT chewing+TS 
were at higher risk of OSCC than SLT users. Risk of OSCC 
for alcohol consumers was relatively much lower than 
tobacco chewers and smokers. A study by Lin et al. (2011) 
supported to our findings. Some previous studies reported 
that a great risk of oral cancer in consumers who chewing 
tobacco and kept in the mouth for different duration of 
time, depending on the personal habits (Muwonge et al., 
2008; Madani et al., 2012). Contradictory results also 
have been obtained in other studies. They reported that 
alcohol has a synergistic effect with tobacco chewing and 
smoking (Gangane et al., 2007; Subapriya et al., 2007; 
Shenoi et al., 2012). Some reports by (Chung et al., 2005; 
Loyha et al., 2013; Maasland et al., 2014) found in their 
study that alcohol drinking was significantly associated 
with oral cancer. In India, there is significant variation 
across different states regarding both smoking as well as 
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consuming smokeless tobacco. Tobacco chewing is more 
prevalent in the Central, Eastern and Northeastern states 
whereas smoking is relatively more common in Northern 
states (Gupta Bhawna; 2013). The multivariate analysis 
in the present study showed that age, sex, socio-economic 
status, risk habits with duration were significantly 
associated.

The oral anatomic sites involvements vary as well 
from region to another. It appears that the geographic 
location has no role with this rather than it is the oral 
habits popular in certain countries which vary from 
region to another (Omar EA, 2013). Our results showed 
that buccal mucosa was the most frequent affected site 
followed by alveolus, tongue, gingo buccal cavity and 
palate respectively. Some studies conducted in Pakistan, 
India, Taiwan reported cheek or buccal mucosa cancers 
exceed all other oral cancers (Bhurgri et al., 2003; Su et 
al., 2007; Sharma et al., 2010). Cancer of tongue is the 
leading site not only among oral cancers but also among 
head and neck cancers in India and across (Sanchez et al., 
2008; Addala et al., 2012; Agarwal and Rajderkar, 2012; 
Bektas-Kayhan et al. 2014). A study reported that highest 
risk of OSCC in the retromolar area followed by the floor 
of mouth and buccal mucosa for tobacco smokers while 
alcohol drinkers had risk significantly higher in floor of 
mouth than tongue (Jovanovich et al.,1993; Schmidt et 
al., 2004). Risk for tongue cancer increased with chewing 
tobacco for ≥15 times in a day (Jayalekshmi et al., 2011). 
A study by (Sudha et al., 2014) depicted that long time 
khaini (SLT) use produces definite morphological and 
morphometric changes in the buccal mucosal cells, which 
may lead to cancer with prolonged exposure.

If we considered on OSCC patients without any 
risk habits in the study, it is urgent need to identify 
other features like poor oral hygiene, poor dental status, 
oncogenic viruses (human papilloma virus) and genetic 
predisposition, which may associate with the occurrence 
of oral cancer. 

In conclusion, there are significant associations between 
OSCC and middle age group subjects predominantly male, 
lower socio-economic status and risk habits of tobacco 
chewing with smoking. Buccal mucosa was the most 
common site for primary tumor of oral cavity among 
mixed habit patients. The clinico-pathological profile of 
OSCC patients, majority of patients were presented in 
well-differentiate carcinoma. Prevalence of advance stages 
(TNM stage III, IV) was 23.4% and 18.3% respectively. 
Incidence of oral cancer is increasing in most Asian 
countries especially in India; hence, it is important to 
initiate the national level public awareness programs in 
various part of country to control and prevent oral cancer 
by screening for early diagnosis and support a tobacco 
free environment.
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