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Abstract

Background: Head and neck cancer (HNC) is the seventh most com-
mon type of cancer in the world and constitute 5% of the entire can-
cers worldwide. The global burden of HNC accounts for 650,000 new 
cases and 350,000 deaths worldwide every year and a major propor-
tion of regional malignancies in India. More than 70% of squamous 
cell carcinoma of the head and neck are estimated to be avoidable by 
lifestyle changes, particularly by effective reduction of exposure to 
well-known risk factors such as tobacco smoking and alcohol drink-
ing.

Methods: A retrospective analysis of 12 years (2001 - 2012) of HNC 
patients attending RCC, PGIMS Rohtak was done. Total numbers 
of cancer patients seen were 26,295 and out of these 9,950 patients 
were of HNCs, which were retrospectively analyzed for their associ-
ated risk factors in different HNC subtypes. Most of the patients, i.e. 
92.3%, were presented as locally advanced HNC (stages III and IV).

Results: It has been observed that smoking and alcohol are the strong-
est independent risk factors responsible for increased risk of HNC and 
are further having synergetic correlations.

Conclusion: The present study confirms the principal role of alcohol 
consumption and smoking in HNC carcinogenesis, as well as the dif-
ferential associations with HNC subtypes, and a significant, positive, 
multiplicative interaction with different risk factors.

Keywords: Head and neck cancer (HNC); Alcohol; Smoking; Car-
cinogen; Risk factors; LAHNC; Lifestyle

Introduction

Worldwide, head and neck cancer (HNC) is the seventh most 

common type of cancer and more than 70% of squamous cell 
carcinoma of these types are estimated to be avoidable by life-
style changes, particularly by effective reduction of exposure 
to well-known risk factors such as tobacco smoking and alco-
hol drinking [1-3]. In this large retrospective analysis of 9,950 
HNC patients, different risk factors of HNC and its subtypes 
were analyzed and it was observed that smoking is the strong-
est independent risk factor responsible for increased risk of 
HNC and further, this is having synergetic correlations with 
alcohol consumption.

Materials and Methods

A retrospective analysis of 12 years from year 2001 - 2012, 
of HNC patients attending Regional Cancer Centre, PGIMS 
Rohtak was done. Total numbers of cancer patients seen were 
26,295 and out of these 9,950 patients were of HNCs, which 
were retrospectively analyzed for their associated risk factors 
in different HNC subtypes.

In a HNC population of 9,950 patients, we have analyzed 
the association of HNC with smoking in 89% smokers and 
59% alcoholics of our hospital-based retrospective study. Sta-
tistical analysis was carried out using Stata 9.0 and variables 
were compared using Chi-square test/Fisher’s exact test and 
quantitative characteristics were compared using Student’s t-
test for independent samples/Wilcoxon rank-sum test.

Results

This is a hospital-based retrospective study of 12 years partici-
pating all patients in Regional Cancer Centre, PGIMS Rohtak 
from the year 2001 to 2012. Total 26,295 cancer patients were 
analyzed, out of which, 9,950 (37.8%) patients were of HNC, 
with a predominance of male population as 8,686 (87%), and 
females were 1,264 (13%).

It has been observed that smoking and alcohol are the 
strongest independent risk factors responsible for increased 
risk of HNC and are further having synergetic correlations. 
Among all the patients of HNCs, men were predominant with 
male to female ratio of 7:1. It was observed that most com-
mon presenting complaints were dysphagia 3,655 (36.7%), 
odynophagia 1,876 (18.96%) and cervical swelling 1,843 
(18.5%) (Table 1). It was also observed that most common 
age of presentation was the fifth decade of life (3,091 pa-
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tients) and next common age group was 41-50 years (2,783 
patients) and median age of presentation was 54 years (Table 
2). Most of the patients, i.e. 92.3%, presented as locally ad-
vanced HNC (LAHNC stages III and IV) (Table 3). In this 
analysis, we have attributed the association of HNC with 
smoking and alcohol in 89% smokers and 59% alcoholics 
respectively (Table 4).

In this hospital-based retrospective analysis of 9,950 HNC 
patients spanning over a duration of 12 years, data revealed that 
out of the total population of HNC (n = 9,950); 8,250 (93%) 
were male; while 609 (7%) were female. Further analysis have 
shown that in this defined population of 9,950 HNC patients, 
89% (8,859) patients were total smokers, i.e. (smokers only 
+ smokers as well as alcoholics) out of which 3,605 (36%) 
patients were smokers only. In this analysis, 5,861 (59%) were 
total alcoholics i.e. (alcoholic only + smokers as well as alco-
holics) out of which 607 (6%) were alcoholics only. Patients 
who were consuming both types, i.e. alcohol and smoking, 
were 5,254 (53%) (Fig. 1).

The presented data have shown a strong association of 
HNC with smoking and hypothesized the effect of socioeco-
nomic position on HNC in the third-world countries, which 
is in part explained by differential patterns of smoking across 
social strata. Among alcohol consumers and smoking, men 
mostly were found predominant consumers for the alcohol and 
smoking. It was observed that the strength of the association, 

however, differed between different HNC subtypes, i.e. oro-
pharyngeal HNC group (35%) was most strongly associated 
with alcohol consumption, while oral cavity, hypopharynx and 
larynx HNC group contributed to 7.6%, 5% and 10%, respec-
tively. For HNC overall, an associative synergetic interaction 
between alcohol consumption and smoking was found.

It was also observed that only 910 out of 5,861 (15.5%) 
total alcoholic HNC patients (alcoholics only + smokers as 
well as alcoholics) were having without evidence of disease 
(NED) status at last follow-up, while 815 out of 4089 (20%) 
non-alcoholic HNC patients were having NED status at last 
follow-up. In this analysis on different risk factors of HNC 
and its subtypes, we have attributed the association of HNC 
with smoking and alcohol in 89% smokers and 59% alcoholics 
respectively and observed that smoking is the strongest inde-
pendent associated risk factor, and alcohol consumption and 
others are the associated risk factors responsible for increased 
risk of HNC overall.

Discussion

HNC includes several malignancies that originate in the para-
nasal sinuses, nasal cavity, salivary glands, oral cavity, naso-
pharynx, oropharynx, hypopharynx and larynx [4, 5]. “Head 
and neck cancer” usually refers to neoplasms arising from be-
low the skull base to the region of thoracic inlet. HNC is the 
seventh most common type of cancer in the world and con-
stitute 5% of the entire cancers worldwide [1-5]. The global 
burden of HNC accounts for 650,000 new cases and 350,000 

Table 1.  Clinical Presentation of HNC Patients (n = 9,950)

Sr. no. Clinical presentation Total number of patients (n = 9,950) Percentage of patients (%)
1 Bleeding from mouth 63 0.63
2 Hoarseness of voice 944 9.48
3 Dysphagia 3,655 36.7
4 Odynophagia 1,876 18.9
5 Ulcerative growth in mouth 585 5.87
6 Throat pain 343 3.44
7 Neck/cervical swelling 1,843 18.5
8 Dyspnea 160 1.60
9 Trismus 185 1.85
10 Headache/earache 232 2.33
11 Nasal obstruction/discharge 64 0.64

Table 2.  Age-Wise Distribution of HNC Patients (n = 9,950)

Age groups (years) Number of 
HNC patients

Percentage of 
patients (%)

< 20 40 0.4
21 - 30 241 2.4
31 - 40 1,127 11.3
41 - 50 2,783 27.9
51 - 60 3,091 31
61 - 70 2,055 20.6
> 70 613 6.2

Table 3.  Stage-Wise Distribution of HNC Patients (n = 9,950)

Stage-wise 
distribution

Number of 
HNC patients

Percentage of 
patients (%)

Stage I 180 1.8
Stage II 591 5.9
Stage III 2,844 28.6
Stage IV 6,335 63.7
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deaths worldwide every year and a major proportion of region-
al malignancies in India [1-3]. According to hospital-based 
cancer registries in India, HNCs account for 29.8-50.4% of all 

cancers in males and 11-22% of all cancers in females [1-4]. 
The incidence of HNC in our institute in the past 20 years con-
stitutes one-third of all the malignancies [6]. Epithelial carci-
nomas of head and neck arise from the mucosal surfaces and 
typically are squamous cell in nature and these squamous cell 
carcinomas (SCCs) account for more than 90% of HNCs. Lo-
cally advanced cancers of the mouth and pharynx, or throat, 
refer to cancer that has spread locally outside the site of cancer 
origin [2, 4].

Although the exact pathogenesis of HNC is not yet fully 
elucidated, there are ample evidences suggesting that HNCs 
are complex multifactorial disorders involving genetic factors, 
lifestyle and environmental factors [7, 8] and some low-pene-
trant genes have been identified as potential HNC susceptibil-
ity genes [2, 9-10].

Cigarette smoking is a well-established risk factor for 
HNC with a well-defined dose-response relationship for du-
ration and frequency of use [1-3]. This retrospective analysis 
confirms the strong associations of tobacco (bidi/cigarette) 
smoking with increased risk of HNC overall and its subtypes. 
Among different subtypes, however, oropharyngeal carcino-
ma was least associated with smoking in any form; besides 
these, smoking status, frequency and duration of smoking, all 
appear to be important associates between smoking and risk 
of HNC overall [3]. As seen in some meta-analysis, these re-
sults are consistent with the existing literature showing that 
smoking has a stronger effect on the larynx and pharynx than 
on the oral cavity [8, 9, 11, 12]. The reason for this could be 

Table 4.  Smoker and Alcoholic Population With Different HNC Subtypes (n = 9,950)

Sr. no. HNC subtype Number of 
smokers (n, %)

Patient with NED 
status at last follow-
up (smoker group)

Number of 
alcoholics 
(n, %)

Patient with NED 
status at last follow-
up (alcoholic group)

1. Oral Cavity (lower lip, tongue, floor 
of mouth, gingiva, palate, retromolar 
trigone, upper lip and buccal mucosa)

937 (10.6%) 151 762 (7.6%) 101

2. Oropharynx (Soft palate and lateral, 
posterior pharyngeal wall 
except base tongue and tonsil)

263 (2.96%) 41 92 (0.9%) 8

Base tongue 3,454 (39%) 469 2,302 (23%) 313
Tonsil 1,629 (18.4%) 279 1,075 (11%) 163

3. Nasopharynx 55 (0.62%) 8 33 (0.3%) 5
4. Hypopharynx Post-cricoid 445 (5.0%) 64 251 (2.5%) 43

Pyriform fossa 312 (35.2%) 59 226 (2.3%) 33
5. Larynx Supraglottic 947 (10.7%) 269 907 (9%) 197

AE fold 81 (0.9% 28 23 (0.2%) 9
Epiglottis 287 (3.2%) 43 58 (0.6%) 17
Vocal cord 947 (10.7%) 269 31 (0.3%) 11

6. Sinonasal (maxilla, nasal cavity) 115 (1.2%) 11 51 (0.5%) 4
7. Salivary gland 80 (0.9%) 14 43 (0.4%) 6
8. EAC 12 (1.13%) 1 7 (0.1%) 0

Total alcoholic patients (out of total 
HNC patients, n = 9,950)

8,859 (89%) 1,706 5,861 (59%) 910

Figure 1. Relationship between “smokers”, “alcoholics”, “alcoholics and 
smokers” and “total HNC patients” represented through Venn diagram.
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the aerodynamics of respiratory flow in the upper airway: this 
flow changes from laminar in the oral cavity to turbulent in the 
larynx, which may result in the larynx and pharynx having a 
higher exposure to inhaled air and thus to smoke than the oral 
cavity.

As evident from this analysis and other meta-analysis, 
around 90% of all HNCs occur in people who smoke tobacco 
alone or with alcohol [2, 8-10, 12, 13]. The longer a person 
smokes and the more tobacco they consume the greater their 
risk of developing these cancers [2, 11]. For male and female 
smokers, the average risk for developing HNC is ten and five 
times higher, respectively, compared to lifetime non-smokers 
[2, 11]. Heavy smokers also have up to 20 times the risk of de-
veloping laryngeal cancer compared to lifetime non-smokers. 
Quitting smoking can significantly reduce this risk. After about 
5 years of quitting the risk of developing oral and pharyngeal 
cancers is halved [2, 9, 11].

Alcohol consumption and tobacco (whether smoked, 
chewed or inhaled as snuff) and dietary factors, are estab-
lished risk factors for HNC originating from the oral cavity, 
pharynx and larynx, and are likely to be differentially associ-
ated with risk of those HNC subtypes [9, 10, 11, 13]. Our 
results are in accordance with the existing literature, showing 
alcohol consumption to be an independent as well as associ-
ated risk factor for the development of HNC, with a strong, 
dose-response relationship [2, 8-10, 12, 13]. Alcoholic bever-
ages and acetaldehyde, the main metabolite of ethanol, are 
classified as a class I carcinogen [14]. There is a probability 
that alcohol after being metabolized acts both directly and 
indirectly in HNC carcinogenesis, the latter for example by 
acting as a solvent for other possible carcinogens, such as to-
bacco carcinogens [11, 13].

There are theories which hypothesized that 1) alcohol 
consumption and cigarette smoking are strongly, positively 
associated with HNC risk, with multiplicative interaction; 2) 
alcohol and tobacco consumption are synergistic to each other; 
3) these risks are different for oral cavity cancer (OCC), oro-/
hypopharyngeal cancer and laryngeal cancer [13].

Our present retrospective study confirms a multiplica-
tive interaction between alcohol consumption and smoking in 
HNC overall [2, 8-10, 12, 13]. The interaction effect between 
alcohol consumption and smoking is biologically conceivable, 
since alcohol can act as a solvent for carcinogens in cigarette 
smoke and make the mucosa more permeable for these car-
cinogens; as a result, the carcinogenic properties of both fac-
tors are likely to be enhanced in the presence of one another 
[8, 9, 11]. The principal risk factors for this disease include 
tobacco and alcohol use, exposure to the human papilloma-
virus (HPV) contributes to the development of at least 90% 
of squamous cell carcinoma of the head and neck (SCCHN) 
cases in a growing younger population [8, 15]. It has been re-
ported that HNC is much more common in smokers than in 
non-smokers and most common in males over 50 years of age 
[12]. In recent years, evidence has accumulated to support the 
hypothesis that diet may also play an important etiological role 
in development of the disease, and 10-15% of SCCHN cases in 
Europe are associated with a low intake of fruit and vegetables 
[16-18].

For HNC overall, increased risks were found for every 

exposure combination of alcohol consumption and cigarette 
smoking, mostly statistically significantly, compared to never 
smokers and abstainers. In literature, a statistically significant, 
positive, multiplicative interaction was found between alcohol 
consumption group and cigarette smokers [2, 8, 13]. The other 
factors are poor oral hygiene, chronic mechanical irritation in 
case of oral cavity cancers. Squamous cell carcinoma may also 
develop from premalignant conditions such as submucous fi-
brosis, which in return may be a result of tobacco or betel nut 
chewing.

There is increasing evidence that viruses may contribute 
to causation of HNCs. Infection with the Epstein-Barr virus is 
clearly associated with nasopharyngeal carcinoma and DNA 
from the human papilloma virus has also been detected in 
HNC [15, 16]. The clinical manifestations of disease vary ac-
cording to the stage and primary site of tumor. However, dys-
phagia, odynophagia, otalgia, hoarseness, mucosal ulceration, 
decreased tongue mobility, nasal obstruction, epistaxis, cranial 
nerve neuropathies and cervical lymphadenopathy are com-
mon presenting complaints. The advanced stages of all HNCs 
have easily detectable signs and symptoms, including trismus, 
formation of fistulae, etc.

In preliminary studies, patients who were HPV-positive 
and were smokers at diagnosis were reported to have worse 
survival than those who were not, possibly because of an in-
creased risk for both local recurrence and distant metastases 
[2, 8-10, 12, 13]. In a recent analysis, by found that tumor 
HPV status and tobacco smoking were the two strongest, in-
dependent determinants of progression free survival (PFS) 
and overall free survival (OS) for patients with oropharyn-
geal cancer (OPC) treated by chemoradiation [18]. Browman 
et al originally reported that smoking during radiotherapy 
reduced response rates and 2-year survival for HNC patients 
and also smoking during radiation therapy has been reported 
to increase the severity of mucositis, thus increasing the fre-
quency of treatment breaks for smokers, which are known to 
decrease disease control [19] (although not observed in this 
study).

Management of head and neck carcinoma has come a long 
way from the era of primitive surgery to advanced and state of 
the art treatment by image-guided radiation therapy (IGRT). 
Similarly, the diagnostic workup has evolved from the crude 
staging by only clinical methods to sophisticated and logically 
convincing biological imaging. History with emphasis on al-
cohol intake, smoking, tobacco chewing, general physical ex-
amination, examination of oral cavity, oropharynx, nasophar-
ynx, laryngopharynx (direct and indirect laryngoscopy), and 
examination of the lymph nodes and biopsy of any suspected 
areas is preliminary to confirm and stage HNC.

Conclusions

The present study, confirms the principal role of alcohol con-
sumption and smoking in HNC carcinogenesis, as well as the 
differential associations with HNC subtypes, and a significant, 
positive, multiplicative interaction with different risk factors. 
As the existing evidence is largely based on retrospective anal-
ysis, this contributes to establish the association between alco-
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hol consumption and smoking with risk of HNC overall and, 
more specifically different HNC subtypes.
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