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ABSTRACT 

Pharyngeal cancer is one of the 5 most common cancer sites in Indian men.  A 

hospital based case control study was conducted at Kidwai memorial institute of 

oncology, Bangalore, Karnataka, South India with the objectives to assess the effect 

of socio economic factors, different patterns of tobacco smoking, chewing, alcohol 

drinking, dietary practices and exposure to the fire wood may affect risk of 

development of pharyngeal cancer in South India.  

The study included 439 (374 males, 65 females) microscopically confirmed as 

pharyngeal cancer cases were included as case series. Each case was matched for age 

and sex with an equal number of healthy persons (attendants of patients) was 

included in the study as controls. In males, tobacco smoking (OR=4.4, 95% CI 2.6, 

7.5), tobacco chewing (OR=2.2, 95% CI 1.3, 3.9) and alcohol drinking (OR=4.3, 

95% CI 2.8, 6.4) were found to be significantly associated with pharyngeal cancer on 

conditional multiple logistic regression analysis. Overall Bidi smoking was stronger 

risk factor compared to overall cigarette smoking (ORbidi 5.0 vs. ORcig 1.1) and the 

strongest risk factor for pharyngeal cancer was found for current tobacco smokers 

with OR 7.0 (95% CI 3.8, 12.6) than the current alcohol drinkers with OR 5.2 (95% 

CI 3.3, 8.3). Consumption of only domestic beverages was a stronger risk factor 

compared to consumption of only foreign beverages for cancer of the pharynx 

(ORdomestic beverage 6.4 vs. ORforeign beverage 2.6). 

Further analysis revealed a dose-response relationship between early age at start, 

increasing frequency, duration of habits are risk of pharyngeal cancer. High values of 

estimates of attributable risk percent (ARP) and population attributable risk percent 

(PARP) confirmed the positive impact of reduction or elimination of the tobacco 

and alcohol consumption practices on reducing the risk of pharyngeal cancer in the 

population of South India. 



Increased duration of exposure to firewood smoke (cooking time in hours) in a 

day increased substantially the risk in females, for more than two hours in a day had 

the significant OR=6.2 (95% CI 2.3, 16.5), compared with less than 3 hours in a day 

and in males, a moderate duration of daily cooking time of less than or equal to an 

hour had no effect (OR 1.0; 95% CI 0.3, 3.0), and for those exposed for more than 

an hour an increased risk of odds ratio (OR 3.6; 95% CI 1.5, 8.4) was observed. 

Income, education and occupation that describe the socioeconomic status were the 

strongest correlates with pharyngeal cancer among the demographic factors. Other 

factors like consumption of fruit and vegetables were found to be inversely 

significantly associated in the outcome of pharyngeal cancer in the study population.  

In summary, this study shows that smoking/chewing tobacco products, 

drinking domestic beverages commercially available in India are risk factors for 

pharyngeal cancer and that these data provide strong evidence that smoking bidi is 

even more hazardous than cigarette smoking in the development of pharyngeal 

cancer. Further, the risk increased with an increase of the number of bidis smoked, 

indicating a dose-response relationship (p<0.001). Consumption of fruit and 

vegetables were found to be inversely significantly associated in the outcome of 

pharyngeal cancer in the study population. The results also suggest that reducing 

indoor air pollution from fire wood fuel may contribute to prevention of pharyngeal 

cancer in India, in addition to tobacco and alcohol control programs. 

 

 

 

 

 

 

 

 



TIIVISTELMÄ 

Nielusyöpä kuuluu Intian viiteen yleisimpään syöpätautiin. Tämä sairauslähtöinen 

tutkimus tehtiin Kidwai Memorial Institute of Oncology–sairaalassa Karnatakan 

valtion Bangaloressa Etelä-Intiassa. Sen tavoitteena oli arvioida elintason, tupakan, 

alkoholin, ruoan ja sisäilman savun vaikutusta nielusyövän vaaraan. 

Tutkimusaineisto käsitti 439 (374 miestä ja 65 naista) potilasta, joiden kasvain 

oli mikroskooppisesti varmennettu sekä yhtä monta iän ja sukupuolen suhteen 

kaltaistettua tervettä verrokkia. Verrokit valittiin kaikista potilaiden saattajista. 

Tulokset esitettiin vetosuhteina (OR), jotka vakioitiin ehdollisen logistisen 

regressioanalyysin avulla. Tupakan poltto (OR = 4.4., 95 % CI 2.6-7.5) mälli (OR 

2.2, 1.3-3.9) ja alkoholi (OR = 4.3, 2.8-6.4) liittyivät tilastollisesti merkitsevästi 

suurentuneeseen nielusyöpävaaraan. Intialaisten bidienpolttaminen oli vahvempi 

vaaratekijä kuin savukkeenpoltto (OR 5.0 versus 1.1). Jatkuvasti tupakkaa polttavilla 

vetosuhde oli suurin (OR = 7.0) 

Jatkuvasti alkoholia käyttävillä vetosuhde oli OR = 5.2. Intialaisiin 

alkoholituotteisiin liittyi suurempi vaara (OR = 6.4) kuin tuontialkoholiin (OR = 

2.6). Sekä tupakan että alkoholin kulutus oli annos-vaste-suhteen mukainen: 

varhainen aloitusikä, annosmäärä ja tavan kesto lisäsivät nielusyövän vaaraa. 

Syyosuuksin ja väestösyyosuuksin arvioitiin näiden syiden merkittävyyttä ja ehkäisyn 

madollisuuksia Etelä-Intiassa.  

Naisilla nielusyövän tärkeä syy oli sisäilman savu, mikä johtui avotulesta. Jos 

ruoan valmistamiseen käytetty aika ylitti 2 tuntia päivässä, vetosuhde oli 6.2 (2.3-

16.5). Miesten altistus oli vähäisempää, mutta merkittävää. Vetosuhde oli 4.2 (1.4-

13.3) jos altistus ylitti 3 tuntia päivässä. Sosiodemografisista tekijöistä vahvimmin 

nielusyövän vaaraan liittyivät tulotaso, koulutus ja ammatti. Muista tutkituista 



tekijöistä hedelmien ja vihannesten runsas käyttö liittyi tilastollisesti merkitsevästi 

pieneen nielusyöpävaaraan. 

Tutkimus osoitti, että tupakka sekä poltettuna että mällinä ja kaupallisesti 

tarjolla olevat intialaiset alkoholituotteet ovat nielusyövän vaaratekijöitä. 

Tutkimusaineisto antaa edelleen vahvan viitteen sille, että intialainen bidi on 

vaarallisempi nielusyövän riskitekijä kuin länsimainen savuke. Vahva annos-vaste-

suhde lisää päätelmien uskottavuutta. Hedelmien ja vihannesten käyttö olivat 

tilastollisesti merkitsevässä  käänteisessä yhteydessä nielusyövän vaaraan. Savun 

vähentäminen sisätiloista sekä tupakka- ja alkoholirajoitukset  ovat nielusyövän 

ehkäisyohjelman todennäköisimmin vaikuttavia osia Intiassa.   
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1. INTRODUCTION 

This study was carried out at the Kidwai Memorial Institute of Oncology (KMIO), 

situated in Bangalore, which is the capital city of Karnataka state of south India. 

KMIO was established in 1973 by the government of Karnataka. It is recognized as a 

regional cancer centre by the government of India and has been recognized as a Centre 

of Excellence by the World Health Organization, the International Agency for 

Research on Cancer and the Indian Council of Medical Research for imparting training 

in various branches of oncology to medical and paramedical staff from different 

centres in the country. KMIO has 511 inpatient beds in addition to Dharmashala. 

Dharmashala is a unique project in the country providing accommodation to about 

250 ambulatory cancer patients along with 250 patient‟s attendants. At Dharmashala, 

patients are provided with free food through the perpetual Free Feeding Endowment 

Donation Scheme funded by philanthropists. On average, more than 16,000 new cases 

are registered annually at KMIO, and about 700 patients visit this hospital every day 

for their follow-up treatment. 

        The KMIO is a well-equipped comprehensive cancer centre consisting of the 

departments of Surgical Oncology (General, Head & Neck, Oral, Gynecology), 

Radiotherapy, Medical Oncology, Pediatrics, Radio diagnosis, Pathology, Biochemistry, 

Blood Transfusion & Immuno Hematology, Microbiology, Cyto-genetics, Nuclear 

Medicine, Radiation Physics, Anesthetics & Pain Relief, Epidemiology & Biostatistics, 

Community Oncology, Social Welfare & Public relations, a library and an information 

centre and administration offices. Supportive care facilities for cancer patients like 

physiotherapy, an ostomy clinic and occupational therapy are also available.  

       Kidwai Memorial Institute of Oncology has both population as well as hospital-

based cancer registries. The population-based cancer registry (PBCR) at KMIO was 

established during June 1981 with the main objective of assessing the magnitude and 

type of cancers in Bangalore and to provide a framework for assessing the impact of 

cancer on the community. This registry was included under the network project of the 

National Cancer Registry Programme (NCRP) of the Indian Council of Medical 
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Research (ICMR), and the actual registration of cancer cases commenced from 1st 

January 1982. 

       Since cancer is not a notifiable disease in India, registration is carried out by active 

data collection by the registry staff. The registry covers the Bangalore urban district, 

which consists of Bruhat Bangalore Mahanagara Palike divided into 145 wards and 8 

adjoining city municipal councils, 30 death registration units apart from 4 death 

registration hospitals, secondary and tertiary care hospitals, nursing homes, diagnostic 

laboratories and death registration offices. The registry staff scrutinize medical records 

and collect details on incident cancer cases. Bangalore urban district has an area of 

741square kilometres and an estimated population of 7.0 million, according to 2007 

statistics. 

         In the population-based cancer registry (PBCR) of Kidwai Memorial Institute of 

Oncology, pharyngeal cancer (oropharynx (includes tonsil), hypopharynx & pharynx 

not otherwise specified (NOS)) ranks at 2nd place in males, constituting 7% 

(218/2971) of all male cancers with an age adjusted rate (AAR) of 9 per 100000 person 

years, and in females (it is not so common as in males) ranks at 15th place, constituting 

1.5% (54/3665) of all female cancers with an AAR of 2.1 during the year 2007 (Annual 

report-PBCR 2007(2010)). 

         The hospital cancer registry has been functioning since 1981. The hospital-based 

cancer registry (HBCR) was sanctioned by ICMR with three additional staff and 

included under the network of NCRP from 1984. All new cases attending the Institute 

are interviewed during registration for socio-demographic particulars and required 

clinical data, and follow-up details are abstracted later from the records using a 

standard core proforma. Being a referral cancer centre, about 80% of the patients at 

KMIO are referred by various medical institutions and private practitioners. 

         Kidwai Memorial Institute of Oncology uses the WHO classification (ICD) of 

cancers (ICD-9(1977) and ICD-10(1992)). In this study, oropharynx(146 in ICD 9th 

version and C09-C10 in the ICD10th version), hypopharynx (148 in ICD 9th version 

and C12-C13 in the ICD10th version) and pharynx not otherwise specified (149 in 

ICD 9th version and C14 in the ICD10th version) are called pharynx. Nasopharyngeal 
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cancer (147 in ICD 9th version and C11 in the ICD10th version) was not considered. 

In the hospital-based cancer registry, pharyngeal cancer, the leading site in males, 

constituted 14% (558/4033) of all male cancers. Cancer of the pharynx is far more 

common in males than in females. It ranked at 11th place for females and constituted 

2% (81/4731) of all female cancers in 2007 (Annual report-HBCR 2007(2009)). 

        Most of the patients with pharyngeal cancer come from rural areas and have 

advanced cancer.  Studies with similar experience are few, due to problems in detecting 

patients and to difficulty in speaking because of the disease.  The choice of this centre 

for the case-control study on pharyngeal cancer is feasible and appropriate. Hence, it 

was proposed to undertake an epidemiological study on pharyngeal cancers from the 

southern part of India in this centre. In the present study, non-malignant cases, 

unconfirmed cases, carcinoma in-situ cases, borderline malignant cases and only 

clinically diagnosed cases are excluded. 
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2. INDIA 

2.1 Population 

2.1.1 Demography 

India is a vast country in the southern part of Asia and has many different socio-

cultural, religious and dietary practices. Important differences exist between the rural 

and urban populations in the ways of living. The country is the 7th largest in the world 

with an area of 3.28 million square kilometres. 

India has a long history of census undertaking from the year 1871. A population 

census is under taken once every ten years; the one referred to here was in 2001. The 

population at the beginning of the 20th century was 238.4 million, and it reached a 

population of 1 billion at the beginning of 2000, almost three times its 1951 population 

of 361 million. 

As per the census of India in 2001, the population (in thousands) of India on 1st 

March 2001 comprised of 532157 males and 496454 females, with a gender ratio of 

933 females per 1000 males (Census of India, 2001). The population density of India is 

one of the highest in the world at 325 persons per square km, ten times of the density 

of the United States. 

India is divided into 28 states and 7 union territories. In 1998, Hindus comprised 

about 80% of population and Muslims were 13.4%. The other minority religious 

groups include Sikhs, Christians, Buddhists and Jains. In health planning, it is not only 

the size of the population and its age composition that have consequences, but also the 

special distribution. The rural population is typically underserved with respect to health 

facilities, thus making it important to study the distribution of the population in urban 

and rural areas.  India is largely rural. The past few decades have seen a gradual shift of 

people to urban areas. The urban population increased from 19% of the total 

population in 1965 to 28% in 2000. 
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India had increasing rates of population growth from 1921, reaching a peak of 

2.5% in 1981. In 2000, the rate was estimated to be 1.8%. By 2025, India may have 

more people than the entire developed world, including Japan. Life expectancy at birth 

has increased for both males and females. In 1965, life expectancy at birth for males 

and females was estimated at 46 and 44 years, respectively. These numbers increased to 

60 and 61 in 2000. 

India has a youth population structure. In the United States in 2000, 21% of the 

population was below 15 years and 13% above 65. In India, 34% of its population is 

below the age of 15 years, and only 5% above 65.  

 

2.1.2 Habits  

2.1.2.1 Tobacco habit 

Considerably quite different ways of tobacco consumption prevail in India than in 

other countries. Tobacco consumption can be categorised into; (a) smoking and (b) 

non-smoking tobacco use. The types of tobacco used are different both within and 

between the categories, i.e., the same type of tobacco is not used for all purposes. In 

whatever form it is used, tobacco imparts an addictive narcotic effect on the 

consumers, and it may be at different levels. Though there were no figures of tobacco 

usage on a national basis, there are many reports from different parts of the country. 

Gupta (1988) reported a prevalence of tobacco usage varying from 62% to 82% in 

males and 15% to 67% in females in different parts of the country. 

Tobacco is smoked as cigarettes, pipes, chutta, cigars, cheroot, bidi or hookah. The 

first two listed above are the same as in other countries. 

Chutta consists of cured tobacco folded into a dried tobacco leaf and is 

handmade. The chutta is frequently associated with the unusual habit of reverse 

smoking, during which the burning end is held inside the mouth. A wet cloth is often 

wrapped around the smoking end to act as a filter and to reduce the heat. 
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Cigars and cheroots are made from uncut tobacco. A cigar consists of a centre core 

or filler, a middle portion that holds the filler in shape and the outer wrapper which 

imparts colour, texture and feel. Cigars have a finished head which is closed or tapered. 

Cheroots have a thick and thin end, both of which are open. Cigars are milder, more 

flavoured and costly. 

       Bidi: Bidi consists of a relatively small (about 0.25 grams varies from 0.2 grams to 

0.3 grams) amount of locally grown tobacco, in comparison with 1 gm tobacco 

contained in a standard size cigarette, which is flaked and hand-rolled in rectangular 

pieces of dried temburni leaf (Diospyros melanoxylon). Bidis are sometimes rolled in 

other leaves, and their size varies considerably. The leaf is a forest produce of Central 

India providing cash support to about half a million of the tribal population. About 1.5 

billion sticks are rolled every day, packed in bundles of 25 sticks each and distributed 

and sold by a large number of small traders all over the country. They may produce a 

smaller volume of smoke than cigarettes but result in two or three times more puffs 

than an ordinary cigarette and deliver up to 40 or 50 mg of tar (Hoffman et al. 1974). 

Since bidi lacks added burning agents, they must be puffed continuously to be kept 

alight. The vast majority of smokers in India smoke „bidi‟ since it is inexpensive 

compared to cigarettes. 

Hookah is a type in which a small amount of tobacco seasoned with molasses 

and sometimes with narcotics is placed in a bowl and topped with pieces of burning 

charcoal. Before being inhaled, the smoke is passed through water which acts as a filter 

(IARC, 1986).  

Tobacco smoking is prevalent among people of all castes and religions. There are 

also religious groups among whom smoking is forbidden, such as Parsis and Sikhs. In 

general, more men than women smoke tobacco. Whether rural or urban, smoking of 

bidis by old or young is more prevalent in low income groups because of their lower 

price.  

 

In the non-smoking way, tobacco is consumed alone or in combination with one or a 

variety of other ingredients. The predominant use of non-smoking tobacco is orally, 

although it may be inhaled into the nasal cavity. 
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Betel quid: The habit of chewing pan (Betel quid) and smoking are prevalent 

among a large section of the Indian population. „Pan‟ is a preparation consisting of 

rolled green leaf (betel leaf- piper betel of the piperaceae family), containing sliced betel 

nut (betel nut is the seed of the fruit of the oriental palm, Areca catechu, Areca 

catechu, which belongs to the palmaceae family), slaked lime (used for its calcium 

content and its prophylactic qualities), liquefied catechu and varying amounts of a 

number of spicy/sweet ingredients such as cardamom, cloves, ginger, grated fresh 

coconut and sugar are added which is folded, put into the mouth and chewed.         

         Tobacco is chewed as an ingredient of betel quid (pan) or by itself or mixed with 

lime and areca nut. The tobacco leaf is either roasted and then chopped finely and 

scented, or boiled until it forms a glutinous mass and then scented with musk, rose 

water and perfumes. These are made into a bolus and chewed frequently. The quid is 

generally chewed after meals and while working, but the frequency of chewing by 

regular quid chewers ranges from two to 10-15 times per day. The juice obtained by 

masticating the bolus is often swallowed, but when tobacco is added, part is spat out. 

Some chewers keep the quid in the gingivo buccal groove for hours, sometimes even 

while asleep. The areca nut is also chewed with or without tobacco. Tobacco is 

chewed, sometimes with lime. A punch of raw powdered tobacco is taken into the 

palm and a small amount of slaked lime paste is added, the mixture is then rubbed with 

the thumb and placed in the mouth.  

          Mishri is a form of tobacco used as a substitute for chewing tobacco. It is a 

roasted or half burnt tobacco, prepared by baking tobacco on a hot plate until it 

becomes uniformly black. It is then powdered, and the user may apply and retain it in 

the mouth (usually along the teeth and in the sulcus) several times a day. 

          Khaini is a form of chewing tobacco product that typically consists of tobacco 

particles mixed with lime and additional flavourings. The product has a brown granular 

appearance and is available both in loose form and in individual portioned sachets. A 

regular khaini user may carry a double-ended metal container, one side of which is 

filled with tobacco and the other with slightly moistened slaked lime. A small quantity 
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of tobacco is taken in the palm and a little slaked lime is added. The ingredients are 

then mixed vigorously with the thumb and placed in the mouth. 

          Mawa is a preparation of small pieces of sun-cured areca nut mixed with 

tobacco flakes and slaked lime (liquid calcium hydroxide). The mixture is rubbed 

together to combine. The resulting mixture is about 95% areca nut. 

          Zarda is another form of tobacco used. During the manufacture of Zarda, 

tobacco leaf is first broken into small pieces and boiled in water with lime and spices 

until evaporation. The residual particles of tobacco are then dried and coloured with 

vegetable dyes. Zarda is usually chewed with finely cut areca nut and spices.  

All types of quid are generally placed in one or both the cheeks. The quid is retained 

for 10-15 minutes. Occasionally, it is left to stay overnight between the gum and buccal 

mucosa. The saliva produced during oral use may be swallowed or spit out, according 

to custom or a person‟s preference. A number of reasons are given for chewing betel. 

One of them is that it leads to increased salivation and thereby suppresses hunger. 

Tobacco chewing is prevalent among people of all castes, creeds and religions, except 

Sikhs and Parsis. Chewing tobacco is more among illiterate persons than literate 

persons. 

Gutka is a preparation of crushed areca nut (also called betel nut), tobacco, 

catechu, paraffin, slaked lime and sweet or savory flavourings. It is a powdery, granular, 

light brownish to white substance. 

Snuff is a fine tobacco powder. Scented snuff is used for deep intranasal inhalation and 

unscented snuff is used as a dentifrice (IARC, 1986). 

2.1.2.2 Alcohol habit 

Both non-processed and processed alcoholic beverages are consumed by people in 

India. The non-processed beverages are those prepared and used locally, commonly 

known as arrack or toddy throughout the country. Other terms used include mosambi, 

santhra, mauva, haandi etc. The processed beverages comprise beer, wine, whisky etc., 

(including Indian made foreign liquors). Alcoholic drinks in India may be sharply 

divided into two categories: foreign liquor and local liquor. 
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       Foreign liquor includes all liquors imported from other countries and those made 

in India on the formulae of imported liquors i.e., manufactured in India but by a 

foreign process (Indian made foreign liquors). Liquors such as whisky, rum, wine, gin, 

brandy and beer are included in this category. 

       Local liquor includes all liquors produced or manufactured in India by 

indigenous process. The non-processed beverages are those prepared and used locally.  

      Toddy: A one month old flower bud at the axis of the palm is selected and a 

triangular hole is then made either at the base of a flower bud or at a short distance 

below the terminal bud with a broad bladed, razor sharp tapping knife. The tapper 

then places the clay pot, supported by strings, to collect the sap freely from the cut 

point. After 24 to 36 hours, the juice starts to ooze out from the point. During 

collection, the tapper shaves off tissue from the tap hole using the same knife to 

ensure regular flow. Although the exact physiology of the process is not known, it is 

believed that the brushing with the knife somehow directs the sap to the wounded 

place. Among the palms, the most frequently tapped ones are the coconut palm, oil 

palm and wild date palm. During full production, a daily yield of 1.5 to 3.5 liters per 

palm is possible. 

Fresh palm sap is generally dirty brown in colour, but as yeasts in it multiply, it 

becomes pale and eventually turns milky white and opalescent. Thus, palm wines are 

generally sweetish, heavy, milky white, vigorously effervescent alcoholic beverages. 

This type of beverage is called toddy. Toddy is a mildly alcoholic beverage. Generally, 

toddy is consumed every day in the morning as it is brought down fresh from the tree. 

However, some consumers drink it after 24 hours of fermentation. In either case, it is 

consumed alone, except in some instances where water is added. While drinking toddy 

or arrack, people like to eat snacks like grams, peas or groundnuts prepared with hot 

chilies.                                    

Arrack is locally brewed liquor with approximately 40% ethanol content.  

Drinking patterns vary between regions and countries, between groups within the 

country, between individuals belonging to the same social and ethnic group and 

between different times in the life time of an individual. The relationship between 
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drinking behaviour and social class is more complicated and varied. In some countries, 

heavy drinkers belong to lower socio- economic classes, while in others they are of 

higher social status. The quantity consumed also varies from person to person 

depending upon one‟s capacity and capability to drink. Besides, it also depends upon 

the circumstances in which drinking is done (IARC, 1988). In India, depending upon 

the type and pungency of the Indian made foreign liquors; it is consumed with ice, soft 

drinks, or with other beverages in various dilutions. In some instances, it is consumed 

neat. Normally with this type of liquor, people like to take chips, fried cashew nuts and 

fried non-vegetarian items. This type of liquor is generally beyond the purchasing 

capacity of the majority of the people. As is the case with other alcoholic beverages, 

consumption varies markedly among individuals. Toddy and arrack are generally a 

poor man‟s drink as they are cheaper than domestic beer or foreign liquor and even 

cost less than a soft drink in India. 

 

2.1.2.3 Diet  

 

Food habits are area specific. Soil condition, climate and rainfall in an area may be 

conducive to some specific crops, and growing such crops is profitable. Depending on 

the crops grown or availability of food items in the area, food habits are determined. In 

India, dietary patterns emanating from cultural and religious teachings have existed for 

thousands of years. Wheat, Basmati rice and pulses with chana (Bengal gram) are 

important staples of the Indian diet. Menus change by region and change by the 

season. Cooking styles vary from region to region, ingredients used are different, spices 

vary and spice tolerances are challenged. Many Hindus are vegetarians, but lamb and 

chicken are common in main dishes for non-vegetarians. Much of Indian food is eaten 

with the fingers. 

Indian food is better known for its spiciness. Throughout India, be it north India 

or south India, spices are used generously in food. The food is rich with curries and 

spices, including ginger, coriander, cardamom, turmeric, dried hot peppers, and 

cinnamon. Among others chutneys - thick condiments and spreads made from 
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assorted fruits and vegetables such as tamarind and tomatoes and mint, cilantro and 

other herbs - are used generously in Indian cooking. 

As far as food is concerned, India can very roughly be divided into four regions. 

Each region has several states (Annexure I) and each state its own unique food. Here‟s 

a brief look at the cuisines of north, south, east and west India. 

Northern Indian cuisine is rich in dairy products like paneer (cottage cheese), ghee 

(clarified butter) and dahi (plain yogurt). States like the Punjab, Haryana and Uttar 

Pradesh show a high consumption of chapattis, which are prepared with a variety of 

flours such as wheat, rice, maida, besan etc. Besides chapattis, other closely related 

breads baked in these regions include tandoori, rumaali and naan etc. Indian breads 

such as roti, naan, paratha, puri are mostly made from wheat flour. Rotis are made on a 

flat pan without any oil while parathas are pan fried and often available with stuffing‟s 

such and cauliflower, green peas, potatoes etc. In western India, Rajasthan and Gujarat 

are the states that represent the dessert flavour of Indian food. A variety of dals and a 

chars (pickles/preserves) is used that simply substitutes the relative lack of fresh 

vegetables in these areas. In the states like Maharashtra, people use both the rice and 

the wheat with the same interest. In eastern India, the staple food of Bengalis is the 

yummy combination of rice and fish. A special way of preparing the delicacy known as 

hilsa is by wrapping it in a pumpkin leaf and then cooking it. Another unusual 

ingredient that is commonly used in Bengali cooking is the bamboo shoot. Various sweets 

are prepared in this region by using milk. 

The patients of this study were mainly from Bangalore and other parts of 

Karnataka, where the diet is typically a south Indian one. Southern Indian food is 

spicier, most using dried red chili peppers. Grated or dried coconut and mustard seeds 

are a must for cooking southern Indian food. In the foods of Tamil Nadu, tamarind is 

frequently used in order to impart sourness to the dishes. The cooking style of Andhra 

Pradesh makes excessive use of chilies. In Kerala, some of the delicious dishes are the 

rice puttu (Puttu is a glutinous rice powder steamed like a pudding in a bamboo shoot), 

appams, fried prawns, idlis (oval shape south Indian steamed cake of rice, usually served 

with sambar), dosas (pan cakes made from rice and black lentils) and fish molie. 

http://indianfood.about.com/od/thebasics/p/northindia.htm
http://indianfood.about.com/od/thebasics/p/southindia.htm
http://indianfood.about.com/od/thebasics/p/eastindia.htm
http://indianfood.about.com/od/thebasics/p/westindia.htm
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Another famous item of this region is sweetened coconut milk. In north Karnataka the 

staple grains are jowar and bajra. Rotis made out of these two grains along with side 

dishes made of eggplant, and a variety of spicy condiments like chutney powders and 

pickles. Rotis are said to be very healthy as they are made without salt and oil. In 

better-off families, hot rotis are consumed with butter or ghee along with varieties of 

vegetables and pulses. Farm laborers bring them along to be eaten as lunch in the 

workplace; they feel that rotis keep them strong and healthy. A variety of grains and 

legumes are consumed either after dehulling or germination and sprouting.  

Karnataka is known for its fiery spice level and heat. In coastal Karnataka, 

seafood, coconut and coconut oil are widely used. Rice is the staple grain and is the 

centrepiece of every meal.  Saaru (mixed spicy vegetables) is served with rice. The meal 

will also contain vegetable side dishes called palya. Other accompaniments include 

curd-based tambli, sweet-tangy gojju, pickles and happala (it is a thin, crisp disc-shaped 

Indian food typically based on seasoned dough made from black gram, fried or cooked 

with dry heat), sandige or papads (snack pellets). The south Karnataka food is 

dominated by ragi (finger millet) and rice.  Ragi is converted into flour, boiled in water 

until it becomes a sort of paste and formed into a ball (mudde), it is usually consumed 

with a spicy soup or with another kind of preparation with or without vegetables. It is 

usually swallowed without being chewed. Ragi is used more in rural than in urban 

areas. Yogurt is a typical part of every meal in all the regions of Karnataka and is 

probably the most popular dairy product. Generally, yogurt with rice constitutes the 

final course of a meal. Buttermilk laced with spices and curry leaves is also popularly 

served with meals, especially during summer. Ghee and butter are also popular cooking 

mediums for those who can afford them, and are mostly reserved for festivals and 

special occasions. 

 

2.2 Cancer registry in the National Cancer Control Programme 

For the purpose of detecting cancer of the cervix at an early stage, early cancer 

detection centres in different medical colleges and postpartum smear testing units in 

medical colleges in the country have been established. A National Cancer Control 

http://en.wikipedia.org/wiki/Jowar
http://en.wikipedia.org/wiki/Pearl_millet
http://en.wikipedia.org/wiki/Saaru
http://en.wikipedia.org/wiki/Yogurt
http://en.wikipedia.org/wiki/Dairy_product
http://en.wikipedia.org/wiki/Buttermilk
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Board was constituted at the centre to operationalize the programme. Similar boards 

called State Cancer Control Boards (SCCB) for coordination of activities were 

suggested at the state levels. Several states have formulated SCCBs.  

During the period 1990–91, a demonstration project named District Cancer 

Control Programme (DCCP) was initiated in selected districts of the country for early 

detection of cervical, oral and breast cancers at the doorsteps of rural communities. 

The programme created awareness amongst people regarding early symptoms of 

cancer, the importance of personal hygiene and a healthy lifestyle, the ill effects of 

tobacco consumption, etc. The project had five components, viz. health education, 

early detection, training of medical and para-medical personnel, palliative treatment 

and pain relief and coordination and monitoring.  

The district projects are linked with Regional Cancer Centres, medical college 

hospitals with an infrastructure for treatment of cancer and the appropriate institutions 

that supervise and monitor the programme in collaboration with the concerned state 

governments. The DCCP scheme has been further reoriented on a pilot basis as the 

Modified District Cancer Control Programme. The project has been implemented in 

the states of Bihar, Tamil Nadu, Uttar Pradesh and west Bengal under the supervision 

of the state Regional Cancer Centres. Twenty/ ten rural blocks from each of the above 

states have been selected. For each block, 20 female non-communicable workers have 

been appointed to advise females about healthy lifestyles, the ill effects of tobacco and 

to detect any early symptoms of cancers (Murthy and Aleyamma, 2004). 

Considering the rising burden of non-communicable diseases and common risk 

factors for major chronic non-communicable diseases, the Government of India 

initiated an integrated National Programme for Prevention and Control of Cancers, 

Diabetes, Cardiovascular Diseases and Stroke (NPCDCS). The focus of the 

programme is on health promotion and prevention, strengthening of infrastructure 

including human resources, early diagnosis and management and integration with the 

primary health care system through NCD cells at different levels for optional operation 

synergies. The National Cancer Control Programme, an on-going programme, has 

been integrated under NPCDCS. 



 

30 

The programme is being implemented in 100 districts spread over 21 states during 

2010-2012 at an estimated outlay of Rs.1230.90 crore on a cost-sharing basis between 

the Centre and States at the ratio of 80:20. These districts have been selected keeping 

into account their backwardness, inaccessibility and poor health indicators (NPCDCS, 

Operational Guidelines., 2013). 

In order to generate authentic data on cancer patient care parameters including 

diagnosis and extent of disease, treatment and outcome, follow -up and survival for 

clinical epidemiological studies and other relative frequency data  from hospital-based 

cancer registries and to generate reliable data on the magnitude of the cancer problem 

from the population-based cancer registries, the National Cancer Registry 

Programme (NCRP) was initiated by the ICMR with a network of cancer registries 

across the country in December 1981(NCRP (2004-2006); (2009)). 

Under the NCRP, the ICMR commenced a network of cancer registries across the 

country in December 1981 with the objectives of  

1. Generating reliable data on the magnitude and patterns of cancer – this would 

be based on morbidity and mortality information in different regions of the country 

according to sex, age and residence of the patient, anatomical site of cancer and 

proportion of histological type or microscopic confirmation for each site; pattern of 

different types of cancer according to relative proportions or ratios in various 

population sub-groups such as religion, language spoken, educational status; clinical 

stage of disease when patients come to hospital for treatment and where possible the 

nature of treatment received and outcome; 

2. Undertaking epidemiologic research, such as case-control or cohort studies 

based on observations of registry data; 

3. Help in designing, planning, monitoring and evaluation of cancer control 

activities under the National Cancer Control Programme; 

4. Develop training programmes in cancer registration and epidemiology. 

Data collection commenced from 1st January 1982 in the population-based cancer 

registries at Bangalore, Chennai and Mumbai, and also in the hospital-based cancer 

registries at Chandigarh, Dibrugarh and Thiruvananthapuram. In order to extend the 
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assessment of cancer patient care, hospital cancer registries were also started at 

Bangalore, Chennai and Mumbai in 1984. From 1986, two more urban population-

based cancer registries were started in Delhi and Bhopal. For the first time, a 

population-based rural cancer registry was started in 1987 in Barshi in the state of 

Maharashtra. To ensure uniformity in the data collected by different registries, code 

manuals separately for HBCRs (Jain et.al., 1987) and PBCRs (Jain et al., 1987a) were 

prepared. These code manuals are used for the data from 1st January 1987.  

Under the auspices of the World Health Organization, a project on 

“Development of an Atlas of Cancer in India” began in 2001. As fallout of this, a 

North Eastern Regional Cancer Registry has commenced in six areas at Guwahati, 

Dibrugarh and Silchar in Assam, Aizawl in Mizoram, Imphal in Manipur and Gangtok 

in Sikkim with a monitoring unit at the Regional Medical Research Centre, Dibrugarh. 

These registries have started collation of information on cancer cases from 1st January 

2003. 

One more population-based rural cancer registry commenced from 1st January 

2003 to cover Ahmedabad rural district. From 1st February 2005, the urban PBCR of 

Kolkata was included in the NCRP network to cover Kolkata Municipal Corporation. 

The PBCRs have gradually expanded over the years, and as of now there are 23 PBCRs 

under the NCRP network, and these are illustrated in the adjoining map. (The map of 

India depicting the locations of the various cancer registries is shown in the adjoining 

page). 
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Cancer registries are an essential tool for any cancer control programme. They provide 

information on the cancer situation, they form the basis for making decisions on 

setting up and organizing cancer treatment, and they facilitate the evaluation of the 

efficacy of cancer control activities, including treatment. They ideally are population-

based. However, a hospital-based registry should be established at the start. 

The main objective of a population-based cancer registry is to collect and 

classify information on all cancer cases in order to produce information on the 

occurrence of cancer in a defined population and to provide a framework for assessing 

and controlling the impact of cancer on the community. PBCR records all new cases in 

a defined population (most frequently a geographical area) with the emphasis on 

epidemiology and public health. The basic purpose of PBCR is to provide information 

on cancer incidence and mortality, time trends of these rates, variations in patterns and 

population-based cancer survival rates. To initiate, establish and sustain PBCR as per 

international norms requires meticulous planning, cooperation of medical institutions 

in the area, dedicated and committed personnel and adequate funding. 

PBCR forms a platform for carrying out research investigations on cancer 

aetiology through various epidemiological studies. The sources of registration from 

which registry staff collects information include pathology reports, medical records, 

radiology and radiotherapy departments, through death certificates and others. For 

complete as well as good quality cancer registration, the requisites would include the 

following: availability of updated investigations/diagnostic facilities, well-organized 

medical records coding according to the International Classification of Diseases 

(WHO) and an efficient death registration system. 

There is a gradual transformation in the working of registries in India with 

advancement in computing technology. Over the years, the registry network has 

expanded so as to have twenty- three (23) PBCRs under the NCRP network. 

The primary purpose of hospital-based cancer registry is to contribute to 

patient care by providing readily accessible information on patients with cancer, the 

treatment received and its outcome. The data is also used for clinical research and for 

epidemiological purposes. Hospital-based cancer registries are concerned with 
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recording information on the cancer patients seen in a particular hospital (Isabel dos 

Santos Silva, 1999). Within the hospital, a registry is often considered to be an integral 

part of the hospital‟s cancer programme or health care delivery system (Maclennan et 

al., 1978, Young 1991). 

Data collection is done by the individual registries using a standardised common 

core form. This information in this form mainly consists of patient identifying 

information, demographic facts, details of diagnosis including the method of diagnosis, 

the clinical stage of the disease and the broad type of treatment instituted. The coding 

of topography and morphology of sites is done as per the International Classification 

of Diseases -3rd and 10th editions. The data entry, consistency checks and analysis were 

carried out using the software developed and provided by NCRP. The hospital-based 

cancer registry at KMIO has been the main source of registration for the population-

based cancer registry. About 33% of the cases registered in PBCR are from KMIO. 

Attempts are made to collect particulars of follow-up as well, but this has been 

difficult, and in the absence of follow-up of the majority of cases registered by HBCR, 

obtaining stage and treatment-based survival has not been possible. 
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3. INCIDENCE OF PHARYNGEAL CANCER  

3.1 The global scene 

 

The incidence, mortality, and prevalence are a first step to appreciate appropriate 

control measures in a global context. The recent available international data (Globocan 

2008(IARC)) shows that there were totally 12.7 million new cancer cases, of which 6.6 

million were males and females 6.0 million. These figures exclude skin cancer (other 

than melanoma), which, although very common, is generally not fatal. It is poorly 

recorded in incidence statistics and not reflected in mortality statistics. 

In males, the five most common cancers in terms of new cases (in thousands) and 

by primary site were lung (1095 new annual cases, 951 annual deaths in thousands), 

prostate (904, 258), colon-rectum (664, 321), stomach (641, 464) and liver (522, 478). 

In females, the five most common cancers in terms of new cases (in thousands) 

and by primary site were breast (3484 new annual cases, 458 annual deaths in 

thousands), colon-rectum (570, 288), cervix uteri (530, 275), lung (514, 427) and 

stomach (349, 274). 

The age-standardised rates of total cancer per 100000 person years, adjusted to 

the world standard population were 204 for males, 165 for females and 182 both sexes 

combined. The risk of getting cancer before the age of 75 was 21% in males, 16% in 

females and 19% in both sexes combined. The risk of dying from cancer before the 

age of 75 was 13% in males, 9% in females and in both sexes combined 11%. 

In males, the highest age-standardised incidence rate (ASR) showed in the 

hypopharynx (10) in France, tonsil cancer (6) in Australia, oropharynx (4) in France, 

and pharynx (NOS) (4) in Brazil. Similarly in females, the highest incidence rates in the 

hypopharynx (2) in India, tonsil cancer (2) in Australia, oropharynx (1) in Switzerland, 

and pharynx (NOS) (1) in Brazil (numbers in parentheses refer to ASR) (Table 1). 
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Table 1. The highest age-standardised incidence rate (ASR) (per 100,000) reported in the world in 
pharyngeal cancer by gender and subsite: 1998-2002 
 

ICD-10 Subsite Continent Country Population ASR 

Males      

C09 Tonsil Oceania Australia New Southern Territory 5.5 

C10 Other 

oropharynx 

Europe France Doubs 4.4 

C12-13 Hypopharynx  Europe France Tarn 10.2 

C14 Pharynx (NOS) America, central 
and south 

Brazil Cuiaba 3.5 

Females      

C09 Tonsil Oceania Australia Northern Territory 1.6 

C10 Other 
oropharynx 

Europe Switzerland Geneva 0.8 

C12-13 Hypopharynx  Asia India Chennai 1.8 

C14 Pharynx (NOS) America Brazil Cuiaba 1.1 
(Ref: Curado et al: (2007)) 

 

3.2 India 

The data on the magnitude of the cancer problem in India are mainly based on two 

sources. These are urban population-based and rural population-based cancer registries 

established in the country. Although the population covered by these registries is only 

about 5%, it gives some idea about the extent of the cancer problem in India. The data 

utilized for assessing the extent of the cancer problem in India are from 5 urban 

population-based cancer registries located in Mumbai, Chennai, Bangalore, Bhopal & 

Delhi and from one population-based rural cancer registry located in Barshi. 

The recent available incidence and mortality data (Globocan 2008(IARC)) 

indicates that there were 949000 new cases, out of which 430000 were in males and 

519000 in females. The total deaths were 633500, out of which males were 321400 and 

female deaths 312100 in 2008. 

The age-standardised incidence rate per 100000 persons per year was 93 for 

males, 106 for females and 99 for both sexes combined. The risk of getting cancer 

before the age of 75 was 10.2% in males, 10.8% in females and 10.4% in both sexes 

combined (Globocan 2008(IARC)). 
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In males, the most common cancers (in thousands of cases) and cancer deaths (in 

thousands) were lung (47, 42), lip, oral cavity (45, 31), other pharynx (37, 32), 

oesophagus (29, 27) and stomach (21, 20.8). In females, the five most common cancers 

were in cases and deaths (in thousands) cervix uteri (134, 73), breast (115, 54), ovary 

(28, 20), lip, oral cavity (24, 17) and oesophagus (19, 17). The five most common 

cancers in terms of new cases were cervix uteri, breast, lip, oral cavity, lung and 

oesophagus in males and females combined. 

Tables 2 and 3 compare the AARs of all sites and pharyngeal cancer in males and 

females, respectively. Among males, four of the eight registry areas of the north-east 

show higher AAR in males compared to Delhi, which has the highest AAR (120 per 

100,000 person years) among the older PBCRs. Thus, in the Aizawl district, the AAR 

(269) was followed by Mizoram state AAR (192), Kamrup urban district (Dt.) AAR 

(180) and Mizoram State excluding the Aizawl district AAR (150). Imphal west district 

in Manipur and Dibrugarh district in Assam had AARs higher than those of Bangalore 

and Mumbai.  Among females, five of the eight registry areas of the north-east showed 

higher AARs compared to Bangalore, which had the highest AAR (121) among the 

older PBCRs (NCRP 2008:(NE.PBCR Report (2005-06))).  

Among males, pharyngeal cancer in Kamrup urban district (35) had the highest 

AAR followed by the Aizawl district (22) and Dibrugarh (18). Among females, 

pharyngeal cancer was not as common as in males, and it ranks first in the Kamrup 

urban district with AAR (9) than that of Sikkim State AAR (4) and Dibrugarh AAR (4). 
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Table 2. Comparison of age adjusted incidence rates (AAR) of north-east PBCRs (2005-2006) with the 

AAR’s of other  PBCRs (2004-2005) all sites - (ICD-10: C00-C96) and pharyngeal cancers (ICD10: C09-

10, C12-13 and C14): males 

 

Registry All sites 

 

Tonsil Oro - 

pharynx 

Hypo- 

pharynx 

Pharynx 

nos. 

All pha. 

ca. 

Rank of 

pha.ca 

North-east        

Aizawl district 269.0 3.9 2.0 12.2 3.8 21.9 2 

Dibrugarh 105.2 1.4 0.9 13.4 1.9 17.6 3 

Imphal west  106.3 2.1 0.0 0.8 0.4 3.3 16 

Kamrup urban Dt. 180.5 6.6 6.8 19.9 1.4 34.7 1 

Mizoram state 191.5 2.4 1.5 8.9 2.7 15.5 4 

Miz.St.(Excl. Aizawl Dt.) 149.6 1.6 1.2 7.2 2.1 12.1 6 

Sikkim state 95.4 0.8 0.3 4.6 1.3 7.0 10 

Silchar town 91.9 3.2 1.5 6.4 4.2 15.3 5 

Other urban        

Bangalore 99.4 1.0 1.3 3.9 1.3 7.5 9 

Bhopal 93.6 1.7 1.0 4.1 0.1 6.9 11 

Chennai 110.4 1.5 1.4 4.5 0.5 7.9 8 

Delhi 119.5 2.0 1.1 2.3 0.4 5.8 12 

Kolkata 71.9 0.8 0.4 3.3 0.2 4.7 14 

Mumbai 97.6 0.9 0.5 3.7 0.7 5.8 13 

Other rural        

Ahmedabad 67.5 1.9 0.7 5.3 1.4 9.3 7 

Barshi 49.2 0.2 0.0 3.8 0.0 4.0 15 
Source: NCRP (2008) :(NE.PBCR Report (2005-06)). 
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Table 3. Comparison of age adjusted incidence rates (AAR) of north-east PBCRs (2005- 2006) with the 

AARs of other PBCRs (2004-2005) all sites - (ICD-10: C00-C96) and pharyngeal cancers (ICD10: C09-10, 

C12-13 and C14): females 

 

Registry All sites Tonsil Oro- 

pharynx 

Hypo - 

pharynx 

Pharynx 

nos. 

All pha. 

ca. 

Rank of 

pha.ca 

North-east        

Aizawl district 208.4 0.2 0.5 0.8 0.6 2.1 9 

Dibrugarh 80.2 0.4 0.1 3.4 0.2 4.1 2 

Imphal west 124.8 0.2 0.0 0.0 2.5 2.7 4 

Kamrup urban Dt.  131.6 2.1 1.9 4.5 0.2 8.7 1 

Mizoram state 155.0 0.2 0.2 1.0 0.7 2.1 8 

Miz.St.(Excl. Aizawl Dt.) 124.1 0.2 0.0 1.1 0.8 2.1 7 

Sikkim state 104.3 2.5 0.3 1.0 0.3 4.1 3 

Silchar town 79.2 0.0 0.0 2.1 0.0 2.1 6 

Other urban        

Bangalore 120.8 0.2 0.1 1.1 0.3 1.7 10 

Bhopal 96.1 0.2 0.0 0.5 0.0 0.7 16 

Chennai 119.7 0.1 0.2 2.0 0.3 2.6 5 

Delhi 117.1 0.4 0.3 0.4 0.1 1.2 13 

Kolkata 79.2 0.3 0.0 0.6 0.1 1.0 14 

Mumbai 103.5 0.2 0.1 1.0 0.3 1.6 11 

Other rural        

Ahmedabad 43.4 0.1 0.0 0.7 0.6 1.4 12 

Barshi 59.9 0.2 0.0 0.5 0.0 0.7 15 

Source: NCRP (2008):(NE.PBCR Report (2005-06)). 

 

Pharyngeal cancer in males in their respective hospital-based cancer registries ranked 

1st in Bangalore and Dibrugarh and 5th in Chennai. In females, the rank of pharyngeal 

cancers ranged from 5th in Dibrugarh to 14th in Thiruvananthapuram. The percentage 

of male pharyngeal cancer in all cancers ranged from 5% in Thiruvananthapuram to 

22% in Dibrugarh, in females the percentages of pharyngeal cancer ranged from 0.7% 

in Thiruvananthapuram to 6% in Dibrugarh (Table 4). 
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Table 4. Magnitude and rank of pharyngeal cancer in five HBCRs: 2004-2006 

HBCR Centre 

All sites 
(males) 

pharyngeal 
cancers(males) 

All sites 
(females) 

pharyngeal 
cancers(females) 

 # # %  rank # # %  rank 

Mumbai 19399 1222 6.3 4 15313 256 1.7 11 

Bangalore 10293 1344 13.1 1 11842 234 2.0 9 

Chennai 12523 870 7.0 5 13589 351 2.6 7 

Thiru’puram 12563 666 5.3 4 11394 78 0.7 14 

Dibrugarh 1782 384 21.6 1 1063 57 6.3 5 
Source:   NCRP (2009). 
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4. REVIEW OF LITERATURE 

Several factors have been suggested to have association in developing pharyngeal 

cancer, (Zheng et al., 1990, Barra, 1991, Choi et al., 1991, Bagnardi et al., 2001, 

Critchley and Unal, 2003, Gallus et al., 2003, Zheng et al., 2004, Boffetta and Hashibe, 

2006, Yuan-Chin Amy Lee et al., 2008 and Garavello  et al., 2009), such as i) tobacco 

smoking, (ii) alcoholic beverage consumption, (iii) low and low-middle socioeconomic 

background, (iv) low educational level, (v) rural milieu, (vi) working, or having worked, 

as a manual worker in agriculture, (vii) working, or having worked, as a manual worker 

in the building industry, (viii) having an upper aero digestive tract cancer familial 

history, (ix) having a medical history of alcoholism, low weight/malnutrition, gastro 

esophageal reflux or chronic obstructive bronchopneumonia, (x) low dietary intake of 

fruits, fruit juice, uncooked vegetables, dietary fibre-containing foods, fish and milk 

and dairy products, (xi) high dietary intake of meat and fried foods, (xii) deficient oral 

and dental hygiene, (xiii) excessive consumption of black coffee, (xiv) excessive  

consumption of „carajillo‟ (a typical Spanish drink composed of black coffee and 

flambéed brandy), (xv) Occupational exposure to pesticides, solvents and dust of 

different origins. Some studies showed a substantial risk of oropharyngeal cancer 

associated with chewing betel quid and tobacco.  

Tobacco and alcohol use and dietary practices are emphasized as they seem to be 

the major determinants of pharyngeal cancer risk. Furthermore, as described in chapter 

2.1.2, the types of tobacco used in India are quite different from those in the other 

parts of the world. Furthermore, the use of alcohol is characterized by high 

consumption of homemade products, different from the use of alcohol in the 

developed countries. The types of fruits and vegetables are peculiar to India. 

Therefore, the etiological roles of these three categories of exposures have the 

potential to increase the general knowledge base of pharynx cancer. Consequently, the 

review of literature is separated into the rather general non-Indian and more detailed 

Indian parts. 
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4.1 Occupation 

Lifetime job histories from a population-based case-control study of squamous cell 

carcinomas of the oro- and hypopharynx (OHPC), were used to test the associations 

between occupation and the cancers by Vaughan (1989). The effects of both duration 

of employment in a particular job and the timing of employment in relation to cancer 

diagnosis were investigated in a stratified analysis that controlled for cigarette smoking, 

alcohol intake, and other major risk factors. Overall, data on 231 cases and 552 

controls were analysed. Occupations at increased risk of OHPC included "food 

service" workers in the "retail trade" industry (OR 1.9; 95% CI 1.0, 3.6), "vehicle 

mechanics" in the "repair services" industry (OR 2.5; CI 0.8, 8.3), "industrial 

mechanics" (OR 31.0; CI 3.0, 315.1), and "carpenters" in the "construction" industry 

(OR = 1.5; CI 0.7, 3.4). 

Haguenoer et al. (1990), have investigated occupational risk factors in the north of 

France by conducting a case-control study based on 283 cases of histologically 

confirmed upper respiratory and digestive tract cancers (nose, lips, buccal cavity, 

pharynx, and larynx) in men. Two cancer free controls per case were chosen from 

patients in the medical wards of the local general hospitals in the same geographical 

area as the case. The odds ratios for major occupational categories were estimated 

using conditional logistic regression for matched samples. Pharyngeal cancer was 

associated with the textile industry (OR 2.4; 95% CI 1.0, 5.7) and the building industry 

(OR 2.0; 95% CI 1.1, 3.9).  

A case-control study of squamous cell carcinoma of the upper aero digestive tract 

conducted in Heidelberg and Giessen (FRG) by Maier et al.(1991), included 200 

patients and 800 controls (matched for sex, age and area of living) provided 

information on occupational exposures such as wood dusts, organic chemicals, coal 

products or cement. Significantly elevated odds ratios were exposure to wood dust (RR 

= 2.2), organic compounds (RR = 2.4), coal products (RR = 2.7) and especially to 

cement (RR = 4.4). The cancer risk due to cement exposure showed a positive 
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correlation to the duration of exposure and remained significantly elevated after 

adjustment for alcohol and tobacco consumption.  

Huebner et al. (1992) studied the relation between occupation and oral and 

pharyngeal cancers (OPC) with a population-based case-control study conducted in 

four areas of the United States by including 1,114 incident male and female cases and 

1,268 frequency-matched controls. After adjustment for age, race, smoking, alcohol, 

and study location, an analysis of lifetime occupational histories revealed a small 

number of noteworthy associations. The risk increased among male carpet installers 

(23 cases, 4 controls), with an adjusted odds ratio of 7.7 (95% CI 2.4, 24.9), and tended 

to rise with a longer duration of employment. A decreased risk was found among male 

and female textile mill workers (OR 0.5; 95% CI 0.3, 0.9). For several employment 

groups, including male machinists, primary metal industry workers, petroleum industry 

workers, painters, furniture and fixture industry workers, woodworking machine 

operators, and workers with inferred exposure to fossil fuel combustion, the odds 

ratios were approximately 2.0 compared with never worked in a selected occupation. 

The results reported by Maier et al. (1994), from a matched case-control study 

comprised 105 male patients with squamous cell carcinoma of the oropharynx and/or 

hypopharynx as cases and 420 randomly selected control subjects matched for age, sex 

and residential area on the role of occupational factors on the risk of pharyngeal 

cancer. The occupational variable was used for the analysis having ever vs. never 

worked in a selected occupation. The odds ratio of pharyngeal cancer in construction 

workers was estimated to be 2.5 (95% CI 1.1, 5.5, adjusted for alcohol and tobacco 

consumption). After further adjustment for alcohol and tobacco consumption, an 

increased risk of pharyngeal cancer was found for workers exposed to cutting oils (RR 

3.7; 95% CI 1.2, 11.8), iron dust (RR 2.7; 95% CI 1.0, 7.0), asbestos cement (RR 2.5; 

95% CI 1.0, 6.1), cement (RR 2.2; 95% CI 0.9, 5.2) and coal/tar products (RR 3.6; 95% 

CI 0.8, 17.3). 

Goldberg et al. (1997) investigated occupational risk factors in France by 

conducting a case-control study. It included 528 male laryngeal and hypopharyngeal 

cancer cases diagnosed between January 1989 and April 1991, and 305 male controls 



 

44 

with various other types of cancer. Logistic regression was used to compute the odds 

ratios (OR) for each of the occupations and industries. Analyses were conducted for 

the larynx and hypopharynx together with the same control group because of the 

contiguity of these anatomical sites and similarity of their main risk factors (alcohol and 

tobacco). Two kinds of occupational variables were used for the analyses: having ever 

vs. never worked in a selected occupation, and having ever vs. never worked in a 

selected industry. There was an excess risk of laryngeal and hypopharyngeal cancer 

among service workers (OR 2.2; 95% CI 1.3, 3.9), agricultural and animal husbandry 

workers(OR 1.6; 95% CI 0.9, 2.8), miners and quarrymen (OR 2.0; 95% CI 0.9, 4.3), 

plumbers and pipe fitters (OR 2.6; 95% CI 0.8, 8.1), glass formers and potters (OR 4.3; 

95% CI 1.0, 18), transport equipment operators (OR 1.5; 95% CI 1.0, 2.5), and 

unskilled workers (OR 1.7; 95% CI 1.0, 2.9). Analysis by industrial branch showed an 

excess risk for coalmining (OR 2.1; 95% CI 1.1, 4.1), manufacture of metal products 

(OR 1.9; 95% CI1.0, 3.3), and administration and sanitary services (OR 1.7; 95% CI 

1.1, 2.5). In the analyses by anatomical subsite for the hypopharynx, the risk among 

food and beverage processers (OR 4.0; CI not specified) and bricklayers and 

stonemasons (OR 3.1; CI not specified) was increased. These results suggest that 

occupational exposure might have a role in generating laryngeal and hypopharyngeal 

cancer and indicate the need for further evaluation of these findings, as well as for the 

identification of the carcinogens that might account for the excess risks found for 

certain occupations. 

Gustavsson et al. (1998) investigated occupational risk factors in Sweden during 

1988–90 by conducting a case-control study; the study included 545 cases of squamous 

cell carcinoma of the upper gastrointestinal tract (oral cavity, oropharynx and 

hypopharynx, larynx, and oesophagus) and 641 referents selected by stratified random 

sampling from the computerised population register. The relative risk (RR) of cancer 

was calculated by logistic regression, standardizing for age, geographical region, and 

alcohol and tobacco consumption. Ever exposed to welding fumes seemed to increase 

the RR 1.6 (95% CI 0.9, 2.7), and exposure to wood dust was associated with a 

decreased risk (RR 0.5; 95% CI 0.3, 0.99) of pharyngeal cancer compared with never 
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exposed to each of exposure. More than eight years of exposure to welding fumes was 

associated with an increased risk of pharyngeal cancer (RR 2.3; 95% CI 1.1, 4.7) 

compared with unexposed. There was an indication of increased risk for metal dust 

(RR 1.4; 95% CI 0.8, 2.3) compared to wood dust (RR 0.5; 95% CI 0.3, 0.99) 

(reference group is never exposure to each of exposure). 

A case-control study was conducted in France to assess possible associations 

between occupational exposures and squamous cell carcinomas of the larynx and 

hypopharynx by Laforest et al. (2000). The study was restricted to men, and it included 

201 hypopharyngeal cancers, 296 laryngeal cancers, and 296 controls (patients with 

cancer in other anatomical sites). Odds ratios with their 95% confidence intervals were 

estimated by unconditional logistic regression, and they were adjusted for major 

confounding factors (age, smoking, alcohol, and when relevant other occupational 

exposures). Hypopharyngeal cancer was found to be associated with exposure to coal 

dust (OR 2.3; 95% CI 1.2, 4.4) with a significant rise in risk compared to non-exposure 

to coal dust. A significant relation, limited to hypopharyngeal cancer, was found with 

exposure to formaldehyde with a four-fold risk for the highest category (OR 3.8; 95% 

CI 1.5, 9.5). The results of these case-control studies are shown in table 5. 

Pukkala (1995) linked the Finnish census data on 1.5 million individuals with 15 

years of follow-up to the Finnish Cancer Registry. High risks of pharyngeal cancer 

(excluding nasopharynx) was found in shoemakers (RR 20 in men and 90 in women) 

and specific occupations of low socio-economic status as well as in lawyers and 

professions in the fine arts. Low risks were found in several academic and agriculture 

professions. Pukkala concluded that the risks did not follow the smoking pattern but 

were rather correlated with a high risk of alcohol abuse. 

The relationship between exposure to asbestos and head and neck cancer was 

investigated by Purdue et al. (2006) using data from a large cohort of Swedish 

construction workers by including altogether 510 squamous cell carcinomas of the 

head and neck (171 in the oral cavity, 112 in the pharynx, 227 in the larynx) that were 

identified during 1971-2001 among 307799 male workers in the Swedish construction 

industry. Rate ratios and 95% confidence intervals were calculated for pharyngeal 
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cancer in relation to occupational exposures, using Poisson regression with adjustment 

for age and smoking status. Excesses of pharyngeal cancer were observed among 

workers exposed to cement dust (RR 1.9; 95% CI 1.2, 3.1). 

 

Table 5. Case-control studies of high risk occupations by upper aero digestive tracta, laryngeal and 
hypopharyngealb, orol- and pharyngealc, oro- and hypopharyngeald, hypopharyngeale, and pharyngealf  

cancer sites 
 

Type of occupation RR/OR; 95% confidence interval Senior author,  neoplasam/ 
Year 

Food service workers 

Vehicle mechanics 
Industrial mechanics 

Carpenter 

1.9 (1.0, 3.6) 

2.5 (0.8, 8.3) 
31.0 (3.0, 315.1)  

1.5 (0.7, 3.4) 

Vaughand, 1989 

Textile industry 

Building industry 

in men 2.4 (1.0, 5.7) 

in men 2.0 (1.1, 3.9) 

Haguenoerf, 1990 

Wood dust 
Organic compounds 

Coal products 
To cement 

2.2 (na) 
2.4 (na) 

2.7 (na) 
4.4 (na) 

Maiera, 1991 

Carpet installers 

Textile mill workers 
Male machinists, 

Primary metal industry workers,   
Petroleum industry workers, 

Painters, 
Furniture and fixture industry workers, 

Woodworking machine operators, 
Exposure to fossil fuel combustion 

in men 7.7 (2.4, 24.9) 

in men and women 0.5 (0.3, 0.9) 
approx imately OR=2.0 (na) 

                        ”  
                        ”  

                        ”  
                        ”  

                        ”  
                        ”  

                         

Huebnerc, 1992 

 
Huebnerf, 1992 

 

Construction workers 
Cutting oils 

Iron dust 
Asbestos cement 

Cement 
Coal/tar products 

2.5 (1.1, 5.5) 
3.7 (1.2, 11.8) 

2.7 (1.0, 7.0) 
2.5 (1.0, 6.1)  

2.2 (0.9, 5.2) 
3.6 (0.8, 17.3) 

Maierf, 1994 

Service workers  

Agricultural and animal husbandry workers 
Miners and quarrymen  

Plumbers and pipe fitters  
Glass formers and potters  

Transport equipment operators  
Unskilled workers  
Analysis by industrial branch 

Coalmining  
Manufacture of metal products   

Administration and sanitary services 
Food and beverage processers 

Bricklayers and stonemasons  

2.2 (1.3, 3.9) 

1.6 (0.9, 2.8) 
2.0 (0.9, 4.3) 

2.6 (0.8, 8.1)  
4.3 (1.0, 18) 

1.5 (1.0, 2.5)  
1.7 (1.0, 2.9) 
 

2.1 (1.1, 4.1) 
1.9 (1.0, 3.3) 

1.7 (1.1, 2.5) 
4.0 (na) 

3.1 (na) 

Goldbergb, 1997 

 
 

 
 

 
 
 

 
 

 
Goldbergd, 1997 

 

Welding fumes 
Welding fumes exposed > 8 years 

Metal dust 
Wood dust 

1.6 (0.9, 2.7) 
2.3 (1.1, 4.7) 

1.4 (0.8, 2.3) 
0.5 (0.3, 0.99) 

Gustavsson f, 1998 

Coal dust 
Formaldehyde  

2.3 (1.2, 4.4) 
3.8 (1.5, 9.5) 

Laforeste, 2000 

na not available 
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4.2 Smoking  

Tobacco use is associated with an elevated risk of lung cancer, as well as cancers of the 

upper aero-digestive tract, bladder, kidney, pancreas, stomach, cervix and a certain type 

of leukemia (International Agency for Research on Cancer (IARC) 2004b). Tobacco 

use is understood to be the most important risk factor for the development of oral and 

pharyngeal cancer (OPC) (Peterson, 2009). A study in a Spanish male population by 

Varela-Lema et al. (2009) included 92 incident male oral and pharyngeal cancer cases 

and 230 male controls. Tobacco smoking was strongly associated with oral and 

pharyngeal cancer (OR=27.7; 95% CI 6.1, 126.3) in ever smokers compared to never 

smokers. 

Rodriguez et al. (2004) analysed data from two case-control studies in young 

adults from Italy and Switzerland including 137 cases (from two studies) below the age 

of 46 (113 men, 24 women) with incident, histologically confirmed cancer of the oral 

cavity and pharynx, admitted to the major hospitals in the areas under study. The 

comparison group, included a total of 298 patients (226 men, 72 women with a 

control-to-case ratio of 2 for men and 3 for women), admitted to the same network of 

hospitals as cases for acute, non-neoplastic, non-tobacco nor alcohol- related diseases 

showed that the multivariate odds ratio of OPC in heavy smokers (>25 cigarettes/day) 

was 20.7 (95% CI 6.9, 61.8) compared with never-smokers. A study conducted in Italy 

and Switzerland included 754 case subjects with incident, histologically confirmed 

cancer of the oral cavity and pharynx and 1775 control subjects who were in the 

hospital for acute non-neoplastic conditions (belonged to traumas, mostly fractures 

and sprains, other orthopedic disorders such as low back pain and disc disorders, acute 

surgical conditions, eye diseases, and other miscellaneous diseases, such as skin and 

dental conditions that were unrelated to alcohol consumption or tobacco use). For 

never drinkers who were current smokers of fewer than 25 cigarettes per day, the OR 

was 1.5 (95% CI 0.5, 4.6); however, for never drinkers who were heavy smokers of 

tobacco (25 or more cigarettes per day), the OR rose to 7.2; 95% CI 1.1, 46.6) 

compared with never drinkers never smokers. When current smokers (any number of 

cigarettes) were compared with never smokers, the ORs were similar for men (OR 1.2; 
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95% CI 0.1, 9.8) and women (OR 1.9; 95% CI 0.6, 6.0). This study thus confirms that 

there is a statistically significant risk of cancer of the oral cavity and pharynx associated 

with heavy tobacco smoking in never drinkers (Talamini et al., 1998). 

 

Type of Tobacco: A case-control study on larynx and hypopharynx cancer based 

on 1,147 male cases and 3,057 male population controls by Tuyns et al. (1988) from 6 

populations noted that the effect of tobacco is similar for all subsites; for 

hypopharynx/epilarynx, the risk decreased after quitting (RR 0.3; 95% CI 0.2, 0.5) after 

10 years, compared with current smokers; exclusive use of filter cigarettes was 

protective (RR 0.5;95% CI 0.3, 0.8) relative to smokers of plain cigarettes only. The 

risk was twice as high in users of black tobacco (RR 2.1; 95% CI 1.1, 4.2 relative to 

smokers of blond tobacco only). 

Franceschi et al. (1990) demonstrated the role of type or tar yield of cigarettes by 

conducting a case-control study in northern Italy based on157 male cases of oral cavity 

cancer, 134 of pharyngeal cancer, 162 of laryngeal cancer, and 288 of esophageal 

cancer, and 1272 male inpatients with acute conditions unrelated to tobacco and 

alcohol as controls. They reported an odds ratio of 2.3 (CI not specified) for oral and 

pharyngeal cancer in high-tar (> 22 mg tar) cigarette smokers compared with low-tar 

(< 22 mg tar) ones.   

A case-control study in Montevideo, Uruguay (Stefani et al. 1992) involving 205 

patients with cancer of the mouth, pharynx, and larynx and 273 control subjects with 

conditions considered not related to tobacco or alcohol consumption reported that 

smokers of hand-rolled cigarettes showed an increased risk of cancer of the mouth and 

pharynx (OR 2.5; 95% CI 1.2, 5.2) when compared with smokers of manufactured 

cigarettes. 

Another case-control study in Uruguay (Stefani et al. 1998) included 425 male 

patients with microscopically diagnosed squamous cell carcinoma of the OPC were 

frequency matched for age, residence, and urban/rural status with 427 hospitalised 

male controls. The study indicated that smokers of black tobacco cigarettes were 

associated with an OR of 12.1 (95% CI 7.6, 19.4), when compared with non-smokers 
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after fitting a model which included the matching variables and those of birthplace, 

education and total alcohol consumption.  

Black tobacco tends to have a high tar yield. A hospital-based case-control study 

from France (Menvielle et al., 2004) included 504 male cases (105 glottic cancers, 80 

supraglottic cancers, 97 epilaryngeal cancers and 201 hypopharyngeal cancers) and 242 

male controls with non-respiratory cancers. The logistic regression analysis indicated 

that non-significantly slightly elevated odds ratios were associated with consumption of 

black tobacco (OR 1.2; 95% CI 0.97, 1.4) versus blond and hand-rolled cigarettes (OR 

1.2; 95% CI 0.96, 1.5) versus commercial. Sancho-Garnier et al. (1993) conducted a 

multicentre case–control study on cancers of the hypopharynx and larynx, from 

France, Switzerland, Italy and Spain. They found a relative risk for hypopharyngeal 

cancer of 2.2 among smokers of black tobacco compared with blond.  

Gallus et al. (2003) analysed case–control study, from Italy and Switzerland 

involving 749 cases of OPC and 1770 controls, and the results showed a direct 

relationship between the tar yield of cigarettes and oral and pharyngeal neoplasm‟s. 

The multivariate ORs for oral and pharyngeal cancer for ever smokers were 4.2(95% 

CI 3.0, 5.8) for low/medium tar yield (< 20 mg per cigarette) and 5.9(95% CI 4.1–8.5) 

for high tar (> 20 mg) compared with never smokers. However, significant excess risks 

were observed even in the lower tar category, thus giving unequivocal indications for 

stopping smoking as a priority for the prevention of oral and pharyngeal neoplasms.  

The summarized results from major epidemiological studies showed the risk of oral 

and pharyngeal cancer was increased in smokers of all tobacco products, with a higher 

risk found in smokers of cigarettes without filters than in smokers of cigarettes with 

filters. In addition, some studies observed a stronger association between smoking and 

cancer in smokers of pipes and cigars than in smokers of cigarettes (Zheng et al. 2004). 

A population-based case-control study was conducted by Rosenquist et al. (2005) 

in southern Sweden comprising of all consecutive cases (132) living in the Southern 

Healthcare Region who were diagnosed with oral and oropharyngeal squamous cell 

carcinoma (OOSCC). Using the Swedish Population Register, 320 cancer-free controls 

were identified and matched for age, gender and county. This study showed a dose-
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dependent risk. For example, individuals who smoked 11-20 cigarettes/day were at 

increased risk of developing OOSCC (OR 2.4; 95% CI 1.3, 4.1), as were individuals 

who smoked > 20 cigarettes/day (OR 2.8; 95% CI 1.3, 6.1) individuals with low 

cigarette consumption < 10/day showed no increased risk (OR 1.1; 95% CI 0.6, 2.1) 

compared with never smoked (p<0.001). There was no increase in risk of oral and 

oropharyngeal squamous cell carcinoma (OOSCC) among users of Swedish moist 

snuff. The tumor stage was associated with both a higher rate of recurrence or second 

primary of squamous cell carcinoma, and death from other diseases. Rosenquist et al. 

(2005) concluded that both smoking tobacco and alcohol consumption are risk factors 

for OOSCC.  

The incidence of oral and pharyngeal cancer in Spain is higher than in the rest of 

Europe. A hospital-based case-control study was carried out (Varela-Lema et al., 2009) 

in NW Spain to investigate the role of tobacco by including 92 incident male OPC 

cases and 230 male controls. The risk for black tobacco (OR= 33.1; 95% CI 6.0, 168.8) 

was approximately twice that of blond tobacco (OR=15.4, 95% CI 2.8, 84.9) compared 

to never smokers. 

The dose of tobacco was measured by the amount smoked and duration of 

smoking. A hospital-based case-control study of upper aero digestive tract tumours 

conducted in northern Italy (Franceschi et al., 1990), (731 male upper aero digestive 

tract cases, and 1272 male inpatients with acute conditions unrelated to tobacco and 

alcohol as controls) reported that the RRs for pharyngeal cancer were 8.0(95% CI 1.9, 

34.5) for people who smoked less than 15 cigarettes per day and 17.6(95% CI 4.1, 74.7) 

for people who smoked 25 or more cigarettes per day, compared with people who had 

never smoked. Furthermore, the RRs were 6.4(95% CI 1.5, 27.4) for people who had 

smoked for less than 30 years and 25.5(95% CI 6.0, 109.9) for people who had smoked 

for 40 years or more.  

A study using controls with other cancers and controls with acute diseases 

unrelated to tobacco and alcohol consumption from a case-control study in 

northeastern Italy (Barra, 1991) showed age and sex-adjusted ORs in moderate 

smokers (less than or equal to 14 cigarettes/day) 5.2(95% CI 2.9, 9.2) when using 
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cancer controls and 5.8(95% CI 3.3, 10.1) when using non-cancer controls compared 

to never smokers. Similarly, those who had smoked for 40 years or longer showed an 

OR of 7.4(95% CI 4.0, 13.6) and 8.8(95% CI 4.9, 15.6) using cancer and non-cancer 

controls respectively, as compared with never smokers.  

Rodriguez et al. (2004) reported the OR of 4.4(95% CI 1.70, 11.2) for moderate 

(<15 cigarettes/day), 11.3(95% CI 4.5, 28.3) for intermediate (15–24 cigarettes/day), 

and 20.7(95% CI 6.9, 61.8) for heavy (⩾25 cigarettes per day) smokers compared with 

never smokers and the trend in risk with number of cigarettes was significant 

(P<0.0001). With reference to the duration of smoking, the OR was 2.5(95% CI 1.1, 

5.9) for <20 years, 8.7(95% CI 3.4, 21.9) for 20–24 years, and 17.6(95% CI 6.5, 46.8) 

for ⩾25 years, with a significant trend in risk (P<0.0001) compared with never 

smokers. 

The risk of oral and pharyngeal cancer increases with the amount and duration of 

smoking, with duration of smoking having a greater impact on risk than the amount. 

In addition, the risk of these cancers is higher in people who start smoking at an earlier 

age than in people who start smoking at a later age (IARC, 2004b). 

Cessation of smoking affects the risk of pharyngeal cancer only slowly. A study 

was conducted in Brazil (Schlecht et al., 1999) based on 784 cases of squamous cell 

carcinomas of the upper aero-digestive tract cancers of the mouth, pharynx, and larynx 

and 1,578 non-cancer controls. Risk for ex-smokers compared with current smokers 

decreased substantially with time since the cessation of the habit. Compared with never 

smokers, ex-smokers of >20 years had a relative risk (RR) of 2.0 (95% CI 1.0, 3.8) for 

all upper aero digestive tract cancers. RRs for long-term (>20 years) ex-smokers tended 

to be lower for pharynx (RR 1.6; 95% CI 0.4, 6.3) than for larynx (RR 3.1; 95% CI 1.0, 

9.4) cancers. The benefit of quitting was the strongest for commercial cigarettes (RR 

1.5, 95% CI 0.7, 3.0) for ex-smokers of >10 years, compared with smoking of black 

tobacco (RR 2.6; 95% CI 1.4, 4.6), cigars (RR 2.6; 95% CI 0.6, 11.6), and pipe tobacco 

(RR 3.4; 95% CI 1.3, 8.8). Data from a case-control study conducted in France by 

Menvielle et al. (2004) demonstrated that the risk of hypopharyngeal cancer among ex-
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smokers were approximately one third (OR 0.3; 95% CI 0.2, 0.5) of those for current 

smokers. 

A population-based control study in Puerto Rico by Hayes et al. (1999) evaluated 

the role of tobacco and alcohol by including 342 cases of non-salivary gland cancers of 

the mouth and pharynx as cases and 546 controls (25 cancers of salivary gland and 521 

population-based controls). Risks were greatest for smokers and those with less than a 

year since cessation with ORs for men 7.5(95% CI 3.9, 14.4), and for women 14.1(95% 

CI 4.2, 47.2) compared with never smokers. After 2 to 9 years since smoking cessation 

the risk was smaller, OR 4.1(95% CI 1.8, 8.9) in men and OR 8.7(95% CI 2.2, 35.2) in 

women. Only after 20 years since cessation the risks were at the level of the risk in 

non-smokers, OR=1.2 (95% CI 0.5, 2.7) in men and OR=0.8 (95% CI 0.1, 4.2) in 

women.  

Data from case-control studies conducted in the Korea Cancer Centre Hospital, 

Seoul, Korea, demonstrated that the risk of cancer of the pharynx rose for current 

smokers and declined for ex-smokers (Choi et al., 1991). A hospital-based case-control 

study carried out (Varela-Lema et al., 2009) in NW Spain to investigate the role of 

tobacco by including 92 incident male OPC cases and 230 male controls reported that 

current smokers showed about a two-fold increased risk (OR 34.5; 95% CI 7.5, 157.8) 

than in ex-smokers (OR 14.8 95% CI 2.9, 73.5). The ORs had non-smokers as the 

reference. Compared with present smokers, ex-smokers experienced important 

reductions within the first 10 years of leaving the habit (OR 0.6; 95% CI 0.2, 1.5), even 

though these reductions were only significant after 10 years since quitting (OR 0.3; 

95% CI 0.1, 0.9). 

Involuntary smoking: Active tobacco smoking has been identified as a major 

risk factor for head and neck cancer. Yuan-Chin Amy Lee et al. (2008) pooled the data 

in the International Head and Neck Cancer Epidemiology Consortium to evaluate the 

role of involuntary smoking. Data were pooled across six case-control studies in 

Central Europe, Latin America, and the United States. There were 542 cases and 2,197 

controls who reported never using tobacco. Stratified analyses were done by subsite. 

No effect of ever involuntary smoking exposure either at home or at work was 
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observed for head and neck cancer overall. However, a long duration of involuntary 

smoking exposure at home and at work was associated with an increased risk (OR for 

>15 years at home, 1.6; 95% CI 1.1, 2.3; OR for >15years at work, 1.6; 95% CI 1.04, 

2.3) compared with no smoking exposure at home or at work. The effect of duration 

of involuntary smoking exposure at home was stronger for pharyngeal and laryngeal 

cancers than for other subsites. These results are consistent with those for active 

smoking and suggest that elimination of involuntary smoking exposure might reduce 

the head and neck cancer risk. 

4.3 Chewing 

Health risks associated with smokeless tobacco (ST) use are smaller than those with 

cigarette smoking. A systematic review was carried out by Critchley and Unal (2003) to 

summarize these risks. Several electronic databases were searched, and data extraction 

covered control of confounding, selection of cases and controls, sample size, clear 

definitions and measurements of the health outcome, as well as ST use. Selection, 

extraction and quality assessments were carried out by one or two independent 

reviewers.  Only studies in India indicated a substantial risk of oropharyngeal cancer 

associated with chewing betel quid and tobacco. Studies from other regions and of 

other cancer types were not consistent. Most recent studies on smokeless tobacco 

from the US and Scandinavia were not statistically significant, but moderate positive 

associations cannot be ruled out due to lack of power. 

  Lee et al. (2005) conducted a case-control study on the association between betel 

quid chewing and pharynx cancer in Taiwan. A total of 148 pharyngeal cancer, 128 

laryngeal cancer cases and 255 hospital controls (all men) were recruited. Their results 

showed an important insight into the impact of betel quid chewing on other sites of 

the digestive tract other than the oral cavity. For pharyngeal cancer, betel quid chewing 

was a significant independent risk factor (age, smoking and alcohol adjusted odds ratio 

(OR 7.7; 95% CI 4.1, 15.0)) compared with never chewers, similar to that of alcohol 

drinking (OR 6.6; 95% CI 3.5, 13.0) compared with never drinkers. For pharyngeal 

cancer, chewers who consumed a higher daily quantity of betel quid (>20 quid/day, 
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OR 7.2; 95% CI 3.6, 14.8) showed a higher risk than those who consumed less each 

day (<20 quid/day, OR 2.5; 95% CI 1.0, 3.8); a significant dose-effect response was 

evident (p for trend <0.0001). Chewers who swallowed the betel quid juice had a 

higher risk (OR = 8.7; 95% CI 3.2, 26.0) than non-swallowers (OR = 6.2; 95% CI 3.0, 

13.0) for pharyngeal cancer. For laryngeal cancer, no significant increased risk could be 

detected among ex-chewers (OR 1.5; 0.6, 3.9) and current chewers (OR 1.3; 95% CI 

0.6, 2.7) compared with non-chewers.  Chewers consumed a higher daily quantity of 

total quid (> 20 quid/day, OR 1.2; 95% CI 0.6, 2.5) showed a lower risk than those 

who consumed less each day (< 20 quid/day, OR=1.3; 95% CI 0.5, 3.3). Chewers who 

swallowed the betel juice had a non-significant higher risk (OR 1.9; 95% CI 0.6, 6.0) 

than never swallowed (OR 1.7; 95% 0.8, 3.5) for laryngeal cancer. This study was the 

first evidence to show that betel quid chewing without tobacco has a different impact 

on the cancer risk in pharynx (digestive tract) and the larynx (airway), and supports the 

concept that exposure quantity and direct mucosal contact with the betel quid juice 

may contribute to carcinogenesis. 

 

4.4 Alcohol and Smoking 

 

Risk due to alcohol varies considerably by type of cancer. The strongest associations 

are with oral, pharyngeal, esophageal, and laryngeal cancer. Cigarette smoking is also a 

major determinant in each of these cancers. Therefore, the majority of studies have 

reported alcohol consumption together with the tobacco exposure. We follow this 

pattern in the review.  

 

4.4.1 Case-control studies 

 

The observations of increased risks of oral, pharyngeal, esophageal, and laryngeal 

cancer associated with nearly all types of alcoholic beverages. A study of nearly 1100 

patients with oral and pharyngeal cancers and 1300 control subjects were conducted in 

the mid-1980s in four areas of the United States. Within each smoking category, risks 
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of oral and pharyngeal cancer tended to increase as alcohol intake increased. The 

smoking-adjusted RR rose to almost 9 (95% CI not specified) for those who drank 30 

or more drinks per week (i.e. averaging more than 4 per day), whereas the alcohol-

adjusted RR rose to over 4 (95% CI not specified) among two-pack-a-day smokers 

compared to never-smokers, never-drinkers (Blot, 1992). 

Alcohol useage also increases the risk of OPC without any tobacco interaction. 

The data analysed from two case-control studies from Italy and Switzerland by 

Rodriguez et al. (2004), on oral and pharyngeal cancer reported that the multivariate 

odds ratios (OR) were 20.7 (95% CI 6.9, 61.8) for heavy smokers compared with never 

smokers and 4.9 (95% CI 1.6, 15.1) for heavy drinkers compared with non-drinkers. 

Compared with non-smokers (including never and ex-smokers combined) and 

moderate drinkers (<6 drinks/day), the OR was 8.3 (95 % CI 3.3, 20.6) for moderate 

drinkers/ heavy smokers, and 15.7 (95% CI 3.6, 67.9) for non-smokers/ heavy 

drinkers. The OR for heavy smokers (smoking >25 cigarettes/day) and heavy alcohol 

drinkers (> 10 drinks/day) increased over 48-fold (95% CI 17.6, 131.0) compared with 

non-smokers (including never and ex-smokers combined) and moderate drinkers. The 

authors also found that alcohol accounted for 52% of OPC cases in the examined 

population. 

The effect of smoking and alcohol drinking on oral and pharyngeal cancer from 

Italy and Switzerland were compared by including 274 oral cancer cases, 364 

pharyngeal cancer cases and 1254 controls. The OR of pharyngeal cancer for smoking 

25 or more cigarettes daily was 19.3(95% CI 8.8, 42.4) compared to non-smokers, 

while the OR in drinking 77 or more alcoholic drinks per week was 11.9 (95% CI 

6.2,22.7) compared to less than 20 drinks per week. An extremely elevated risk of 

pharyngeal cancer (OR 100; 95% CI 30.8, 327.7) was found for the highest joint level 

of drinking (>77 drinks/week) and current smoking (>25 cigarettes/day) compared 

with non-smokers/light drinkers (less than 20 drinks/week) (Franceschi et al., 1999). A 

study conducted in Switzerland and Italy found that never smokers who consumed five 

or more drinks per day had a five-fold (95% CI1.1, 24.8) increased risk of these cancers 

compared with never smokers/never drinkers (Talamini et al., 1998). 

http://www.oraloncology.com/article/S1368-8375(03)00168-4/abstract##
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Talamini et al. (1990) conducted a hospital-based case-control study in northern 

Italy based on 336 OPC cases (291 males and 45 females) and 1,652 controls (1,272 

males and 380 females) (27 cases and 572 controls described themselves as lifelong 

non-smokers) essentially to test the relative independence that smoking and alcohol 

consumption has on the development of OPC. The ORs were 1.5 for 14-55 and 2.2 

for 56 drinks or more versus 0-13 drinks per week in non-smokers; the trend in risk 

was statistically significant (p<0.05). The ORs for non-drinkers who smoked were 3.8, 

for smokers of < 15 cigarettes per day and 12.9 for > 15 cigarettes per day, with a 

highly significant trend compared with never smokers/ never drinkers (p<0.001). This 

is an important study in the literature because it establishes the independence that 

smoking and drinking have on the development of OPC. 

 Fioretti et al. (1999) found the major risk factor for cancer of the oral cavity and 

pharynx in never smokers was alcohol consumption (mainly wine) with an odds ratio 

about three-fold(OR 3.3; 95% CI 1.1, 9.6) higher in drinkers than non-drinkers. This 

study was based on 528 histologically confirmed incident cancers of OPC, 42 (10 men 

and 32 women) who described themselves as lifelong non-smokers. Controls were 864 

lifelong non-smokers (442 men and 422 women) admitted to hospital for acute, non-

neoplastic, non-alcohol-related conditions. 

Bosetti et al. (2000) analyse two case-control studies of females from Italy and 

Switzerland (included 195 cases of OPC and 1113 controls). They found that 

compared to never smokers, the OR was 3.6 (95% CI 2.3, 5.6) for moderate smokers 

(<15 cigarettes per day), 4.6 (95% CI 2.7, 7.6) for heavy smokers (>15 cigarettes per 

day). Compared to non-alcohol drinkers, the ORs were 1.5(95% CI 0.9, 2.4) for 

women drinking < 2 drinks per day and 2.7(95% CI 1.7, 4.4) for > 2 drinks per day. 

A hospital-based case-control study from France by Menvielle et al. (2004) 

included 504 male cases (105 glottic cancers, 80 supraglottic cancers, 97 epilaryngeal 

cancers and 201 hypopharyngeal cancers) and 242 male controls with non-respiratory 

cancers. The logistic regression analysis indicated that the risk of hypopharyngeal 

cancer increased with tobacco (duration and amount) and alcohol consumption. From 

the lowest(who drank 1 or 2 glasses daily) to the highest consumption level (who drank 
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more than 13 glasses per day), compared with occasional drinkers (who drank less than 

1 glass daily), odds ratios ranged from 1.4(95% CI 1.2, 1.6) to 5.9 (95% CI 2.9, 11.8) 

among regular drinkers and from 3(95% CI 1.1, 8.0)(who smoked  1–9(g) for 1–30 

years)  to 44 (95% CI 17.9, 107) (who smoked > 40g for 31–40 years) among current 

smokers, compared with never smokers. 

Data from case-control studies conducted in the Korea Cancer Centre Hospital, 

Seoul, Korea demonstrated the risk of cancer of the pharynx in males when the odds 

ratios rose with the duration of smoking and the number of cigarettes smoked per day, 

and the risk was elevated linearly as the amount and frequency of alcohol intake 

increased. Heavy drinkers, i.e. males who drank 90 g or more ethanol daily, had an 11-

fold risk of pharyngeal cancer compared with non-drinkers. Alcohol drinking was a 

much stronger risk factor for cancer of the oral cavity than cancer of the pharynx and 

larynx compared with non-drinkers (Choi et al., 1991). A study by Rosenquist et al. 

(2005), showed that alcohol consumption was a dose-dependent risk factor with more 

than 350 g of alcohol per week (OR 2.6; 95% CI 1.3, 5.4) than 70-349 g of alcohol per 

week (OR 0.6; 95% CI 0.4, 1.0) compared with < 70 g of alcohol per week (p<0.001). 

Additional studies found that those anatomic sites that come into closest contact 

with the ingested alcohol--that is, parts of the tongue and the region at the lower back 

of the throat (i.e., the hypopharynx) are at highest risk (OR 4.4; 1.4, 13.7) of being 

affected by cancer compared with never drinkers. In contrast, no association was 

found between alcohol consumption and an increased risk of cancer in the upper 

portion of the throat (i.e., the nasopharynx) and the salivary glands that are embedded 

into the wall of the oral cavity and throat (Boffetta and Hashibe, 2006). 

These studies, therefore, confirm that tobacco has an independent role in the 

aetiology of oral and pharyngeal cancer, and suggests that alcohol has an independent 

role as well, even where, as in northern Italy, wine is its predominant source. 

Several studies have also compared the effects of different types of alcoholic 

beverages on the risk of upper aerodigestive tract cancers. The association of alcohol 

consumption with cancers of the upper aero digestive tract was evaluated in a 

prospective study of 6,701 American men of Japanese ancestry living in Hawaii by 
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Kato (1992). Upper aerodigestive tract cancer patients who consumed significantly 

larger amounts of total alcohol, mainly in the form of beer, also consumed larger 

amounts of wine and spirits. A markedly increased risk was observed among subjects 

who were both heavy alcohol drinkers and smokers (RR = 17.3; 95% CI 6.7, 44.2), 

compared with subjects who did not smoke and did not drink heavily. The risk for 

these cancers also increased among heavy alcohol drinkers who were never smokers 

(RR = 8.6; 95% CI 2.1 36.0).  

A case-control study conducted on oral cavity, pharynx, and esophageal cancer by 

Barra et al. (1990) in the northern part of Italy on 305 male cases of cancer of the 

OPC, 288 of esophageal cancer and 1621 controls admitted to hospital for acute, non-

neoplastic conditions unrelated to alcohol intake noted significant trends of risk 

increase with increasing alcohol intake independent of the type (or types) of beverage 

consumed. Among the heaviest drinkers (i.e. greater than or equal to 84 drinks/week) 

compared with either abstainer or drinker of <20 glasses of wine/week, odds ratios of 

cancer of the oral cavity and pharynx for wine only, wine and spirits, and combination 

of wine, spirits, and beer were 11.2(95% CI 3.8, 33.1), 9.9(95% CI 4.3, 22.7) and 

4.1(95% CI 2.0, 8.2), respectively. 

The magnitude of the association between different types of beverages and cancer 

risk was inconsistent across studies and populations. In general, the published 

summary estimates reported that the beverage most frequently consumed in a 

population of never smokers was associated with the highest risk. The reason for the 

inconsistency might have been the inadequate power to assess uncommon drinks, 

under-reporting, or misclassification of consumption (Boffetta and Hashibe, 2006). 

Although ethanol itself and alcoholic beverages have generally not induced cancer 

in experimental animals, the epidemiologic evidence is sufficient to establish 

carcinogenicity (IARC, 1988). Studies conducted in animals have demonstrated that 

alcohol itself (i.e., ethanol) does not cause tumour development (i.e., is not 

carcinogenic). Instead, the primary breakdown product of ethanol in the body, 

acetaldehyde, has been shown to cause damage to the organism's genetic material, the 

DNA, thereby contributing to cancer risk (Boffetta and Hashibe, 2006).  
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Dose: Epidemiological investigations have provided definitive evidence that drinking 

alcoholic beverages can induce cancer in humans (IARC, 1988). Risks of all cancers 

combined rise as the level of intake increases; the largest study shows a detectable 

increase in risk following consumption of three alcoholic drinks per day, which rises to 

a 60 percent excess with six or more drinks per day (Boffetta and Garfinkel, 1990).  

The summary measures of the combined findings from all case-control and 

cohort studies (published up to September 2009) using a meta- analytic approach by 

subsites, by Turati et al. (2010), showed the overall relative risks (RR), compared to 

non- or occasional drinkers, for light drinkers were 1.2 (95% CI 0.9, 1.7), RRs for 

heavy drinkers 6.6 (95% CI 4.7, 9.3) for pharyngeal cancer. The summary RRs for 

heavy drinkers (approximately 30g of ethanol per day) were 7.8 (95% CI 4.8, 12.6) for 

oropharyngeal, and 9.0 (95% CI 4.5, 18.3) for hypopharyngeal cancer. 

The risk of both oral and pharyngeal cancer rises steeply with the level of alcohol 

consumption. An analysis with pooled data (i.e., a meta-analysis) from 26 studies of 

oral and pharyngeal cancers found that consumption of 25, 50, or 100 g pure 

alcohol/day was significantly (p<0.05) associated with a pooled relative risk (RR) of 

1.8(95% CI 1.7, 1.8), 2.9(95% CI 2.7, 3.0), and 6.0(95% CI 5.5, 6.6), respectively, of 

oral and pharyngeal cancer (Bagnardi et al., 2001). Thus, the meta-analysis clearly 

demonstrated that the RR for oral orpharyngeal cancer increased significantly with 

increasing amounts of alcohol consumed. 

In a hospital-based case-control study of upper aerodigestive tract tumours that 

was conducted in northern Italy (Franceschi et al., 1990), (731 male upper aero 

digestive tract cases, and 1272 male inpatients with acute conditions unrelated to 

tobacco and alcohol as controls) significantly increased risks in heavy drinkers (odds 

ratio greater than 60 versus less than or equal to 19 drinks/week., OR=3.6(95% CI 1.8, 

7.2)(for pharynx) deriving predominantly from wine consumption). 

A study using either controls with other cancers or controls with acute diseases 

unrelated to tobacco and alcohol consumption from a surveillance programme in 

northeastern Italy showed  ORs of tumours of the oral cavity and pharynx for 

moderate drinkers of alcoholic beverages (21-34 drinks/week) and heavy drinkers 
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(greater than or equal to 84 drinks/week) compared to individuals who drank less than 

21 drinks/week, were 1.9 (95% CI 1.0, 3.6) and 2.2 (95% CI 1.2, 4.0) and 10.6 (95% CI 

5.5, 20.6) and 11.4 (95% CI 6.0, 21.4) using cancer and non-cancer controls, 

respectively (Barra et al., 1991).  

A case-control study on oral and pharyngeal cancers based on 439 cases (372 

males and 76 females) and 2106 (1575 men and 531 women) hospital controls by Negri 

et.al (1993) from northern Italy reported that for alcohol, the corresponding risk 

estimates were 1.4(CI not specified) for 4 to <6 drinks/day and 3.7(CI not specified) 

for 6 or more, relative to drinkers of less than 4 drinks/day. 

In order to explore the potential differences in the effect of alcohol in men and 

women, a case-control study was conducted by Franceschi et al. (1994). Five hundred 

forty-six incident cases of cancer of oral cavity and pharynx (of whom 81 were 

women), 410 of cancer of oesophagus(of whom 81 were women), 388 with cancer of 

larynx(of whom 19 were women) were interviewed. The control group included 2263 

inpatients (of whom 557 were women) with acute conditions unrelated to alcohol and 

tobacco consumption. Among alcohol drinkers, significant trends (p value not 

specified) of increasing risk with increasing levels of alcohol consumption can be 

detected in men and women. In the highest, well comparable intake category ( i.e.> 42 

drinks/week in women and 42-55 drinks/week in men) OR were 4.5(95% CI 1.5, 13.1) 

and 3.8(95% CI 2.3, 6.3) and for moderate drinkers (i.e. 28-41 drinks/week in men and 

women) OR were 2.0(95% CI 0.9, 4.5) and 2.0(95% CI 1.2, 3.2) for cancer of oral 

cavity and pharynx, respectively as compared  with light drinkers (i.e. 1-27 

drinks/week)(one drink corresponded approximately to 12 g of ethanol). 

Though a strong dose dependent association exists between alcohol consumption   

and risk of cancer of the oral cavity and pharynx, the study conducted by Franceschi et 

al. (2000) based on 754 case subjects with incident, histological confirmed cancer of 

the OPC and 1775 control subjects who were in the hospital for acute non-neoplastic 

conditions that were unrelated to alcohol consumption or tobacco use revealed that no 

influence of age at the start or for the duration of alcohol drinking was found. Risk 

increased substantially with the increase of weekly alcoholic drinks (OR 0.7(95% CI 
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0.4, 1.1) for 1-20 drinks/week; 2.4(95% CI 1.5, 3.9) for 21-62 drinks/week; 8.0(95% CI 

4.6, 14.2) for 63-92 drinks/week and 11.6(95% CI 6.3, 27.5) for > 92 drinks/week 

compared with never drinkers. Risk in former drinkers showed an OR of 1.9(95% CI 

1.3, 2.7) compared with current drinkers. Furthermore, among individuals who had 

also stopped smoking, former drinkers showed lower ORs than current drinkers. The 

persistence of risk elevation several years after drinking cessation suggests that the role 

of alcohol is complex, and it probably affects more than one stage of oral 

carcinogenesis.  

In the study by Fioretti et al. (1999) based on 528 cases with histologically 

confirmed incident cancers OPC, there were 42 (10 men and 32 women) who 

described themselves as lifelong non-smokers. Controls were 864 lifelong non-smokers 

(442 men and 422 women) admitted to hospital for acute, non-neoplastic, non-alcohol-

related conditions. A direct relation was found with reference to the duration of 

alcohol drinking, the OR was 2.9(95% CI 0.9, 9.2) for less than 35 years and 3.6 (95% 

CI 1.2, 11.2) for longer, with a significant trend in risk (p value= 0.03) compared to 

non-drinkers. Moreover, the effect of drinking cessation on the RR of pharyngeal 

cancer is unclear.  

 

4.4.2 Cohort studies 

The relationship between alcohol intake and cancer at a variety of sites has been 

assessed in many large cohort studies. An increase in the risk of oral and pharyngeal 

cancers has consistently been observed in studies, which have included individuals 

treated for alcoholism and individuals who have been employed in the brewing 

industry. With few exceptions, detailed information on the type of beverage, amount 

drunk and on smoking was not available.  

The IARC reported a summary analysis (IARC Vol 44; 1988) on incidence or 

mortality rates of the oral cavity and pharynx in groups heavily exposed to alcohol. A 

further overview was reported by David (1995). The individual studies covered in these 

reports are given in Table 6.  
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The largest relative risks were found in the studies of alcoholics carried out in 

Norway and Canada (Sundby, 1967., Schmidt & Popham, 1981), while the RR was not 

increased among Danish brewery workers (Jensen, 1980). Alcoholics in Norway, the 

USA, Canada and Sweden had RRs for oral cavity and pharyngeal cancer that were two 

to five times higher than those of the general populations used for comparison 

(Sundby, 1967., Monson et al., 1975., Robinette et al., 1979., Schmidt & Popham, 

1981., Adami et al., 1992). The RR was still increased when mortality from oral cavity 

and pharyngeal cancer among Canadian alcoholics was compared with that of US 

veterans who smoked similar numbers of cigarettes per day (3.3-17.7 according to the 

number of cigarettes smoked per day; Schmidt & Popham, 1981). The RR was only 

slightly increased to l.3 (95% CI 0.9, 1.7) among Danish alcoholics with an above 

average beer consumption (Tonnesen et al., 1994). A high risk of pharyngeal cancer 

(RR 5.7; 95% CI 1.2, 16.7) was found in Finland among alcohol misusers (Hakulinen et 

al. 1974) and in Danish brewery workers with RR=1.9 (95% CI 1.0, 3.4) (Jensen 1980). 

The relative risks of oral and pharyngeal cancer in follow-up studies with external 

controls varied from 0.8 (95% CI 0.4, 1.5) of oral cancer in Danish brewery workers 

(Jensen 1980) to 5.7 (95% CI 1.2, 16.5) of pharynx cancer in Finnish misusers 

(Hakulinen et al. 1974) (Table 6). 

Consistent increase in the risk of oral and pharyngeal cancers has been observed 

in regular and heavy users of alcohol from cohort studies in which internal 

comparisons(in such studies, individuals within a cohort who have been exposed to 

varying levels of alcohol are compared with respect to their rates of various 

neoplasm‟s) were reported by (David, 1995). 
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Table 6. Relative risks of oral (oral-cavity and oral-pharynx) and pharyngeal cancers in cohorts of heavy 
users of alcohol, external comparisons  
 
Neoplasm ty pe, study group and 
senior author/y ear 

Period of 
enrolment 

Population at start Duration of 
follow -up 

RR (95% C.I) 

External controls     

Oral (oral-cavity and oral-pharynx) 
Norw egian alcoholics 

Sundby , 1967 
 
Massachusetts alcoholics 
Monson, 1975 

 
U.S.veteran alcoholics 
Robinette, 1979 
 

Danish brew ery workers 
Jensen, 1980 
 
Canadian alcoholics 

Schmidt, 1981 
 
Sw edish alcoholics 
Adami, 1992 

 
Danish alcoholics 
Tonnesen, 1994 
 
Pharynx 

Finish alcoholics 
Hakulinen, 1974 
 
 

Danish Brew ery workers  
Jensen, 1980 

 
 

1925-39 
 
 

1930,1935 

or1940 
 

1944-45 
 

 
1939-63 

 
 

1951-70 
 
 

1965-83 

 
 

1965-94 
 
 

 
1967-70 

 
 

 
1939-63 

 

 
 

1722 men 
 
 

1139 men, 

243 w omen 
 

4401 men 
 

 
14313 men 

 
 

9889 men 
 
 

8340 men, 

1013 w omen 
 

182667 persons 
 
 

 
Mean annual number 
of men in the registry , 

4370 

 
14313 men 

 
 

37 y ears 
 
 

41 y ears 

 
 

29 y ears 
 

 
30 y ears 

 
 

21 y ears 
 
 

19 y ears 

 
 

10.2 y ears 
 
 

 
4 y ears 

 
 

 
30 y ears 

 

 
 

4.8(3.0, 7.2) 
 
 

3.3(1.8, 5.6) 

 
 

2.2(1.1, 4.6) 
 

 
0.8(0.4, 1.5) 

 
 

4.2(2.7, 6.3) 
 
 

4.1(2.9, 5.6) 

 
 

1.3(0.9, 1.7) 
 
 

 
5.7(1.2,16.5) 

 
 

 
1.9(1.0, 3.4) 

 

In the Kaiser-Permanente study (Klatsky et al., 1981), the risk for cancer of the oral 

cavity, pharynx and oesophagus combined was four times higher (RR 4.0; 95% CI 1.7, 

7.9) among consumers of six or more drinks per day than among never drinkers 

matched for smoking habits. In the Japanese doctors study, Kono et al. (1986) found 

an increasing risk for cancer of the upper digestive and respiratory tracts with 

increasing amount of alcohol taken per day, RR=8.6 (95% CI 6.9, 10.6) in those 

consuming daily 2 or more grams of alcohol compared to never or occasional users. 

The association remained after stratifying for tobacco consumption. The results of 

these studies showed relative risks (daily vs. never) from 2.4 in Japanese adults to 

8.6(95% CI 6.9, 10.6) two or more grams daily vs. never drinkers in Japanese doctors 

(Table 7). 
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Table 7. Relative risks of pharyngeal and other upper digestive tract cancers in cohorts of heavy users of 
alcohol, internal comparisons  

na    information not available  

4.4.3 Interaction: 

Many epidemiological studies conducted over the last three decades in America, 

Europe, and Asia have provided strong evidence of an association between alcohol 

and tobacco use(both separately and in combination) and an increased risk of oral and 

pharyngeal tumours(Blot et al., 1988, Franceschi et al., 1990, Zheng et al., 1990, Zheng 

et al., 2004). In developed countries, oral and pharyngeal cancers rarely occur in people 

who neither smoke nor drink alcohol. 

A hospital-based case-control study included 504 male cases (105 glottic cancers, 

80 supraglottic cancers, 97 epilaryngeal cancers and 201 hypopharyngeal cancers) and 

242 male controls with non-respiratory cancers. The odds ratios for alcohol among 

non- smokers ranged from 1.4(95% CI 1.2, 1.6) for 1–2 glasses/day to 5.9(95% CI 2.8, 

11.8) for more than 13 glasses/day compared to non-alcohol users. The odds ratios for 

Neoplasm type, study group 
and senior author/year 

Period of 
enrolment 

Population at start Duration of 
follow- up 

High risk group 
vs. reference 

group 

RR (95%  C.I) 

Internal controls      

 
Pharynx 
Japanese adults  
Hirayama, 1989 
 
 
 
 
Oral-cavity, pharynx, 
esophagus 
Kaiser-Permanente 
Klatsky, 1981 
 
 
Oral-cavity, pharynx, 
esophagus, larynx 
Japanese doctors 
Kono, 1986 
 
 
 
Hawaiian-Japanese 
Kato, 1992 

 
 

1966-82 
 
 
 
 
 
 
 

1964-68 
 
 
 
 
 

1965-83 
 
 
 
 

1965-90 
 
 

 
 

265118 Japanese 
adults 40 years 

and above 
 
 
 
 
 

87926 persons 
 
 
 
 
 

5135 men 
 
 
 
 

6701 men 

 
 

17 years 
 
 
 
 
 
 
 

10 years 
 
 
 
 
 

19 years 
 
 
 
 

(na) 
 

 
 

Daily  vs. never 
drinkers 

 
 
 
 
 
 

> 6 drinks/day 
vs. never 
drinkers 

 
 
 

> 2 g/ day vs. 
never or 

occasional 
 
 

>30 ml/ day vs. 
never drinkers 

 
 

2.4 (na) 
 
 
 
 
 
 
 

4.0(1.7, 7.9) 
 
 
 
 
 

8.6(6.9, 10.6) 
 
 
 
 

5.4(2.8, 10.4) 
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alcohol among current smokers ranged from 3(95% CI 1.1, 8.0) to 40(95% CI 17.5, 

92.3), respectively. Interaction terms between alcohol (total amount) and tobacco 

consumption (duration and amount) were not significant (P=0.72), indicating that the 

combined effect of the two agents did not differ statistically significantly from that 

predicted by a multiplicative model (Menvielle et al., 2004). 

Some studies found even greater (i.e., supra-multiplicative) increases in risk 

associated with combined exposure to alcohol and tobacco. For example, Baron et al., 

(1993) demonstrated that people who drank heavily (35-59 drinks/week) and smoked 

heavily (> 25 cigarettes/day for > 40 years) had a 304-times (CI not specified) higher 

risk of these cancers than people who neither drank nor smoked.  

In the mid-1980s, a large U.S. case-control study of oral and pharyngeal cancer 

provided the most detailed measurements available about the effects of drinking (and 

its interaction with smoking) on these cancers. The study was based on 1114 patients 

(762 males and 352 females) and 1268 (837 males and 431 females) population-based 

controls (Blot et al., 1988). Within each category of smoking, risks of oral and 

pharyngeal cancer tended to increase as alcohol intake increased. Among males, those 

who consumed an average of more than four drinks per day incurred a nine-fold (95% 

CI 5.4, 14.3) increase in risk of oral and pharyngeal cancer compared to never drinkers. 

Those who consumed an average of more than 40 cigarettes/day incurred a 3-fold risk 

(95% CI 1.8, 4.4) compared to never smokers. Those who consumed two or more 

packs of cigarettes and more than four alcoholic drinks/day experienced a greater than 

36-fold excess risk (CI not specified) compared to abstainers from both these 

products. Among females, those who consumed an average of more than four drinks 

per day incurred a nine-fold (95% CI 3.9, 21.0) increase in risk of oral and pharyngeal 

cancer compared to never drinkers, and those who consumed an average of more than 

40 cigarettes/day incurred a 6-fold risk (95% CI 3.6, 11.1) compared to never smokers. 

Those who consumed two or more packs of cigarettes and more than four alcoholic 

drinks/day experienced a greater than 108-fold excess risk (CI not specified) compared 

to abstainers from both these products. The joint effect of smoking and drinking has 

been shown to be greater than additive and consistent with a multiplicative effect 
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(P=0.05), suggesting that much of the effect of alcohol on these cancers is enhanced 

by the effect of tobacco, and that reduction in either one of the products will 

substantially reduce the risk. 

A case-control study including 374 cases with primary epithelial cancers of the 

oral cavity, oro- and hypopharynx, and larynx, the controls being patients with other 

cancer (prostate 128, skin 44, colo-rectum 38, lymphatic system 20, stomach 11 and 

others 40 in males; and breast 43, cervix11, ovary 10, endometrium 9, and others 20 in 

females) was conducted by Elwood et al. (1984). It reported that increased risks were 

seen with alcohol consumption (the risk increased from a reference value of 1.0 with 

no alcohol consumption to 7.7 (95% CI 3.2, 19.0) with consumption of over 40 

ounces/week) and, less strongly, with smoking (the relative risk from a reference value 

in non-smokers to a value of 2.1 (95% CI 0.9, 4.8) in those smoking more than 50 

cigarettes/day), which could be adequately fitted by either a multiplicative or an 

additive model. However, the site-specific relationships were different; alcohol 

consumption was significantly associated only with oral cavity and pharyngeal cancers.  

A hospital-based case-control study of upper aerodigestive tract tumours was 

conducted between June 1986 and June 1989 in northern Italy. One hundred fifty-

seven male cases of oral cavity cancer, 134 of pharyngeal cancer, 162 of laryngeal 

cancer, and 288 of esophageal cancer, and 1272 male inpatients with acute conditions 

unrelated to tobacco and alcohol were interviewed. The odds ratio for current smokers 

of cigarettes was 12.9 (95% CI 3.1, 52.9) for pharynx compared to non-smokers. The 

risk increased with increasing number of cigarettes and duration of smoking habits. 

Significantly increased risks also emerged in heavy drinkers (>60 drinks/week (OR 3.6; 

95% CI 1.8, 7.2) versus <19 drinks/week) for pharyngeal cancer, deriving 

predominantly from wine consumption (Franceschi et al., 1990). 

In a case-control study on larynx and hypopharynx cancer conducted by Tuyns et 

al. (1988) from 6 populations based on 1,147 male cases and 3,057 male population 

controls, the relative risk for ever smokers was OR=12.37 (95% CI 6.3, 24.4) 

compared with never smokers, and for consumption of alcohol for >80g per day it was 

4.3 (95% CI 3.4, 5.4.) relative to <80g per day. The relative risks for joint exposure to 
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alcohol and tobacco were consistent with a multiplicative model (RR 135.5; (CI not 

specified)) with reference to 26+ cigarettes per day (RR 7.3; (CI not specified)) and 

121+ g of alcohol per day (RR 10.2; (CI not specified)) (in order to have a sufficiently 

large reference category, the 2 lowest consumption groups were combined (0-7 g for 

tobacco, 0-40 g for alcohol). 

All incident hypopharyngeal cancer patients in Denmark who were under 75 years 

of age were compared with incident cases of laryngeal cancer and population sampled 

controls. Based on 32 patients with cancer of the hypopharynx, 321 patients with 

cancer of the larynx, and 1141 population sampled controls, the effect of moderate to 

heavy exposure to alcohol and tobacco on the risk of cancer of the hypopharynx was 

estimated (Olsen et al., 1985). The OR for alcohol consumption of 150g or more 

weekly was 1.6 (95% CI 0.4, 6.1) compared to consumption of less than 150g weekly. 

The OR for tobacco consumption of 10g or more daily was 3.1(95% CI 1.2, 8.5), 

compared to less than 10g daily. The combination of high tobacco and alcohol 

consumption (> 10g tobacco/day and >150g alcohol/wk) led to an OR of 5.1(95% CI 

0.7, 25.5), compared to those who reported that they smoked less than 10g of tobacco 

daily and drank less than 10 drinks (about 150g) alcohol weekly. They found that the 

effect of combined exposure to alcohol and tobacco seemed to be multiplicative rather 

than additive. However, as there were only small numbers, only major deviations from 

the additive or multiplicative model for interaction would be detectable. Other studies 

on cancer of the oral cavity, pharynx and larynx for heavy drinkers, i.e. males who 

drank 90 g ethanol daily also had an approximately an 11-fold risk of pharyngeal cancer 

compared with non-drinkers. They also showed an interaction between smoking and 

alcohol, suggesting a synergistic effect (Choi et al., 1991). 

The separate and combined effects of alcohol drinking and smoking between the 

2 sites, 274 men with oral cancer, 364 with pharyngeal cancer and 1,254 controls, 

frequency-matched for age and area of residence, from Italy and Switzerland were 

compared. The OR of pharynx cancer was 27.5 (95% CI 7.2, 105.1) among those with 

more than 77 drinks per week compared to those with less than 20 drinks per week. 

The OR was 5.5 (95% CI 1.7, 17.8) among those smoking more than 25 cigarettes per 
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day compared to non-smokers with less than 20 drinks per week. Extremely elevated 

risk increases of pharyngeal cancer (OR 100; 95% CI 30.8, 327.7) were found for the 

highest joint level of drinking (>77 drinks/week) and smoking (>25 cigarettes/day), 

and there appears to be a multiplicative effect of smoking and alcohol consumption on 

OPC (Franceschi et al. (1999)). 

The analysed data from two case-control studies from Italy and Switzerland 

including 137 cases of oral and pharyngeal cancer below age 46 and 298 hospital 

controls reported the multivariate odds ratios (OR) were 20.7(95% CI 6.9, 61.8) for 

heavy smokers (>25 cigarettes/day) compared with never smokers and 4.9(95% CI 1.6, 

15.1) for heavy drinkers (>10 drinks/day) compared with never drinkers. The 

combination of high tobacco and alcohol consumption (> 15 cigarettes/day and > 10 

drinks/day) led to an OR of over 48(95% CI 17.6, 131.0) (Rodriguez et al., 2004). 

Which was consistent with both multiplicative and additive interaction.  

A case-control study of oral cancer was conducted in Beijing, People's Republic of 

China (PRC). The study was hospital-based, and controls were hospital inpatients 

matched for age and gender with the cases. The response rates for cases and controls 

were 100 percent, and 404 case/control pairs were interviewed. Tobacco smoking and 

alcohol consumption emerged as independent risk factors for oral cancer. For all kinds 

of tobacco, expressed as cigarette equivalents, the OR for total pack-years smoked 

among males rose from 1.0 in never-smokers to 3.7 (95% CI 1.8, 7.4) in the highest 

quintile of exposure. Similar results were observed for females. In males, the risk in the 

highest category of total lifetime intake of alcohol relative to that in lifetime abstainers 

was 2.3 (1.1, 4.8) with a significant trend in risk with increasing dose (P<0.002). The 

combined effect of tobacco and alcohol approximately was multiplicative (p value not 

specified) in males (Zheng et al., 1990). 

All the case-control studies on the interaction of tobacco and alcohol on the risk 

of pharyngeal cancer concluded that it was a multiplicative one (Olsen et al., 1985, 

Tuyns et al., 1988, Menvielle et al., 2004). In general, the conclusion was the same with 

the interaction of smoking and alcohol (Blot et al., 1988, Franceschi et al., 1990, Zheng 

et al., 1990, Choi et al., 1991 and Franceschi et al., 1999). In the Elwood et al., (1984) 
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and Rodriguez et al., (2004) studies, the OR estimate was consistent both with additive 

and with multiplicative interaction, while Baron et al., (1993) concluded that the 

smoking and alcohol interaction was more than multiplicative. In summary, most of 

the evidence from case-control studies indicates that both tobacco use and alcohol 

consumption are risk factors of pharynx cancer, and the combined effect is a 

multiplicative one. 

A nationwide large-scale cohort study in Japan was evaluated by Ide et al. (2008).  

The result supports the carcinogenic effect of cigarette smoking and alcohol drinking 

on the oral cavity and pharynx. They found that current smokers had a higher risk of 

death caused by oral and pharyngeal cancer compared with non-smokers in both sexes: 

the RR was 2.6 (95% CI 1.0, 6.7) in males and 8.2 (95% CI 2.1, 32.1) in females. Males 

who drank more than 46 g ethanol per day had an approximately three-fold increased 

risk of (RR 3.5; 95% CI 1.3, 9.4) oral and pharyngeal cancer. Simultaneous exposure to 

both the factors did not increase the risk caused by either alcohol or smoking alone 

(RR 3.3; 95% CI 1.1, 9.6). This study is consistent with an antagonistic interaction. In 

general, the joint effect of smoking and drinking has been shown to be consistent with 

multiplicative interaction, i.e. the product of the solitary effects. Only a few studies 

pointed to synergism or antagonism that deviated from the multiplicative interaction.  

4.4.4 Population attributable risk 

Researchers have also assessed the role of smoking and drinking in causing oral and 

pharyngeal cancer in terms of population-attributable risks (PAR), the portion of cases 

of a disease (e.g., oral cancer) in a population with prevalence (p) exposed to a risk 

factor (e.g., smoking or drinking). In other words, the PAR represents the proportion 

of cases of the disease that could be prevented if the risk factor was eliminated in the 

population. PAR analyses showed that approximately 80 percent of oral and 

pharyngeal cancer cases in males and about 65 percent of cases in females can be 

attributed to alcohol and tobacco use (Pelucchi et.al., 2006). Estimates on pharynx 

cancer only are not available, and the following figures are for oral and pharyngeal 

cancers combined. The estimates of PAR from different studies were 80% for males, 
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61% for females, and 74% overall (Blot et al., 1988), 92% for males, 49% for females, 

and 85% overall (Negri et al., 1993), 76% for males, 52% for females (Hayes et al., 

1999), in women, the risk for tobacco smoking accounted for 44%, alcohol drinking 

for 46%, and the combination of the two factors for 69% (Bosetti et al., 2000). The 

slightly higher population-attributable risk estimates for men than for women are due 

to greater exposure to alcohol and tobacco by men than by women, but not to 

differences in the carcinogenic response to these substances by men and women. 

4.5 Fruit and Vegetables 

Europe: The risk of pharyngeal (excluding nasopharynx) cancer is rare in Europe and 

in the western world in general. Therefore, most European studies report the effect of 

fruit and vegetables on the cancers of combined oral cavity and pharynx (IARC, 2003). 

Many studies have been reported from northern Italy and nearby areas. 

A case-control study from northern Italy, by La Vecchia et al. (1991), based on 

105 cases of OPC and 1169 controls in hospital for acute, non-neoplastic or digestive 

diseases, indicated that consumption of six food items (milk, meat, cheese, carrots, 

green vegetables and fruit) were inversely and significantly related to oral and 

pharyngeal cancer risk. The strongest protection was apparently related to frequent 

fruit consumption, with RRs of 0.8 and 0.2 in the two highest tertiles. Allowance for 

major potential confounding factors, including tobacco, alcohol and social class 

indicators explained only part of the dietary correlates observed. After multivariate 

analysis consumption of fruit (RR = 0.3 for the upper tertile) and alcohol (RR = 3.8 

for the upper tertile) remained statistically significant (p<0.05). The associations 

observed may simply reflect a generally poorer nutritional status in the cases; although 

the observation that fruit consumption appears to be an important protective factor 

against oropharyngeal cancer may provide etiological clues with preventive 

implications.  

The relation between dietary indicators and the risk of cancer of the oral cavity 

and pharynx was investigated in a case-control study conducted in Pordenone 
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province, in north-east Italy by Franceschi et al. (1991). This study was based on 302 

OPC cases (266 males and 36 females) and 699 controls admitted to hospital for acute, 

non-neoplastic and non-digestive disorders. Reduced ORs emerged in subjects 

reporting highest vs. lowest tertile consumption (simple subjective scores) of carrots, 

fresh tomatoes and green peppers with ORs 0.7(p=0.13), 0.5(p<0.01) and 0.5(p<0.01), 

respectively. 

The role of specific food groups and diet variety on the risk of oral and 

pharyngeal cancer has been considered using data from a case-control study conducted 

between 1992 and 1997 in the Swiss Canton of Vaud by Levi et al. (1998). A total of 

156 histologically confirmed OPC patients (126 males, 30 females) aged between 26- 

74 years were compared with 284 subjects (246 males, 38 females) aged 23-74 years 

admitted to the same university hospital for a wide spectrum of acute, non-neoplastic 

conditions unrelated to tobacco and alcohol consumption or to long-term modification 

of diet. The average weekly consumption of specific foods during the 2 years prior to 

cancer diagnosis were elicited. After allowance for education, alcohol, tobacco and 

total energy intake, significant inverse trends in risk were observed for raw vegetables 

(OR 0.3; 95% CI 0.2, 0.6), cooked vegetables (OR 0.1; 95% CI 0.1, 0.2), citrus fruit 

(OR 0.4; 95% CI 0.2, 0.7) and other fruit (OR 0.2; 95% CI 0.1, 0.4) when subjects in 

the highest tertile were compared with subjects in the lowest tertile. An additional daily 

serving of fruit or vegetables was associated with about a 50% reduction in oral cancer 

risk. In terms of attributable risk, the lowest tertile in vegetable intake accounted for 

65% and that in the lowest tertile in fruit intake for 54% of oral and pharyngeal cancer 

in the population.  

Fioretti et al. (1999) studied the major risk factors for cancer of the oral cavity and 

pharynx in never smokers (528 OPC cases, 864 acute, non-neoplastic, non-alcohol-

related conditions as controls). A non-significant inverse association was found with 

carrots (OR 0.6; 95% CI 0.3, 1.3) and fresh fruit (OR 0.7; 95% CI 0.3, 1.6) for the 

highest tertile of intake compared to the lowest. Thus, even in the absence of smoking, 

reducing alcohol and increasing fruit and carrot consumption may have favourable 

effects on oral and pharyngeal cancer risk. Bosetti et al. (2000) analysed two case-
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control studies of females from Italy and Switzerland by including 195 cases of OPC 

and 1113 controls. Green vegetables, fresh fruit, β-carotene and wholegrain foods were 

inversely related to OPC, the ORs for the highest tertile of intake, compared to the 

lowest, were 0.3(95% CI 0.2, 0.4)  for vegetables, 0.6(95% CI 0.4, 0.9) for fruit, 0.5 

(95% CI 0.3, 0.9) for β-carotene and 0.6 (95% CI 0.3, 1.3) for wholegrain foods.  

Based on 132 patients (including 33 women), with incident, histologically 

confirmed cancer of the oral cavity or pharynx as cases, and 148 subjects (including 45 

women) admitted to hospitals for acute conditions unrelated to smoking or alcohol 

drinking as controls, the relation between diet and risk of oral and pharyngeal cancer 

was analysed in a case-control study conducted by Tavani et al. (2001) in north-east 

Italy between 1996 and 1999. After allowance for tobacco, alcohol and several other 

potential confounding factors, a significant inverse association with the risk of oral and 

pharyngeal cancer was found for consumption of total green vegetables for >13 

portions/week vs. <7 portions/week OR=0.4(95% CI 0.2, 0.9) and total fruit for >13 

portions/week vs. <7 portions/week OR=0.3(95% CI 0.1, 0.9). Compared with 

alcohol drinkers of < 20 drinks/week and eating > 13 portions/week of total green 

vegetables, the OR was 15.4(95% CI 4.9, 48.5) for drinkers of ≥ 20drinks/week and 

eating <7 portions/week of green vegetables.  

 In order to elucidate the role of dietary habits in oral and oropharyngeal cancer, a 

multicentric case-control study was conducted by Sanchez et al. (2003) in three areas of 

Spain (Barcelona, Granada and Seville) between 1996 and 1999. There were 375 cases 

(71 women), with incident, histologically confirmed cancer of the oral cavity or 

oropharynx, and 375 subjects as controls (71 women) admitted to hospitals for 

conditions unrelated to smoking or alcohol drinking. Data were analysed using 

multivariate logistic regression procedures. After allowance for education, tobacco and 

alcohol use, a significant inverse association with the risk of oral and oropharyngeal 

cancer was found for total consumption of total green vegetables (>8 servings/week 

vs. <3 servings/week; OR 0.5; 95% CI 0.3, 0.9) and total fruit (>11 servings per week 

vs. < 6 servings per week; OR 0.5; 95% CI 0.3, 0.8) with significant trends in risk (ptrend 

0.02 and 0.001, respectively). 
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Compared with alcohol drinkers of >3 drinks/day eating <3 portions/week of total 

green vegetables, the OR for drinkers of < 3 drinks/day with an intake of total green 

vegetables of >8 portions/week was 0.19(95% CI 0.1, 0.4). Similarly, for total fruits 

intake, compared with alcohol drinkers of >3 drinks/day eating <6 portions/week of 

fruit, the OR for drinkers of <3 drinks/day with an intake of fruit of >11 

portions/week was 0.19(95% CI 0.1, 0.4). In conclusion, this study provides further 

support to the beneficial effect of a high intake of vegetables and fruits on the risk of 

developing cancers of the oral cavity and oropharynx, particularly among current 

smokers and heavy alcohol drinkers.  

The data analysed from two case-control studies from Italy and Switzerland by 

Rodriguez et al. (2004) on oral and pharyngeal cancer reported that for highest tertile 

of intake, compared with the lowest one of fresh vegetables (OR=0.4; 95% CI 0.2, 

0.9), fruit (OR=0.7; 95% CI 0.4, 1.3) and β-carotene (OR=0.5; 95% CI 0.2, 0.9) were 

inversely related to risk. Low vegetable consumption in the two lowest tertiles 

accounted for 52% of all cancer cases in this population. 

A multicentric case-control study carried out in Italy conducted by Garavello et al. 

(2008) observed a significant inverse association with total diet diversity and cancer. 

The material consisted of a total of 805 patients with histologically confirmed incident 

cancers of the OPC as cases, and 2,081 patients admitted for acute, non-neoplastic 

diseases, unrelated to tobacco or alcohol consumption as controls. The multivariate 

odds ratio, adjusted for education, tobacco and alcohol, reported inverse relations for 

diversity within vegetables (OR 0.6; 95% CI 0.5, 0.8) (highest tertile >8 items vs. < 5 

items consumed at least weekly) and fruits (OR 0.7; 95% CI 0.5, 0.9) (highest tertile >6 

items vs. < 4 items consumed at least weekly). This study suggests that a more 

diversified, and particularly a diet varied in vegetables and fruit, reduces oral and 

pharyngeal cancer risk, independently from the major recognized risk factors. 

The results of the hospital-based case-control study of 948 incidence of squamous 

cell carcinoma of upper aerodigestive tract (oral cavity, pharynx, larynx, and 

esophagus) cancer cases and 1,228 controls conducted in six European countries by 

Sapkota et al. (2008a) showed  that consumption of yellow/orange vegetables were 

http://www.oraloncology.com/article/S1368-8375(03)00168-4/abstract##
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inversely associated with oral/pharyngeal cancer for the highest tertile consumption( > 

1/week) the risk was (OR 0.5; 95% CI 0.4, 0.8) compared with lowest tertile 

(<1/month), and that for preserved vegetable was positively associated for the highest 

tertile (OR 1.9; 95% CI 1.2, 3.0)  compared with lowest tertile of consumption(ptrend< 

0.01 for both). However, the protective effect associated with the highest tertile 

consumption of fruits combined compared with lowest tertile consumption was not 

significant in this study (OR 0.7; 95% CI 0.5, 1.2) for oral/pharyngeal cancer. 

Lucenteforte et al. (2008) from Italy reviewed data from six cohort studies and 

approximately 40 case-control studies on the relation between selected aspects of diet 

and the risk of oral and pharyngeal cancer. Fruit and vegetable consumption were 

inversely related to the risk. The pooled relative risk (RR) for high vegetable 

consumption was 0.7(95% CI0.5, 0.8) from three cohort studies on upper aero 

digestive tract cancers and 0.5(95%CI 0.5, 0.6) from 18 case-control studies of oral and 

pharyngeal cancer. Corresponding RRs for high fruit consumption were 0.8(95% CI 

0.6, 1.0), and 0.6(95% CI 0.5, 0.7). β-carotene, vitamin C and selected flavonoids have 

been inversely related to the risk, but it is difficult to disentangle their potential effect 

from that of fruit and vegetables. 

The reports from the Americas also combined the cancers in the oral cavity and 

pharynx (Winn et al., 1984, McLaughlin et al., 1988, Stefani et al., 1994, Garrote et al., 

2001). 

The results of a case-control study in North Carolina involving 227 women with 

oral cavity or pharyngeal cancer and 405 matched controls from North Carolina 

conducted by Winn (1984) indicated that a protective effect of a diet high in fruits and 

vegetables with an RR 0.7(95% CI 0.4, 1.0) for moderate and 0.5(95% CI 0.3, 0.8) for 

high (relative to infrequent) consumption of fruits and vegetables was statistically 

significant and remained significant after controlling for demographic characteristics, 

tobacco and alcohol use, relative weight, and intake of other food items.  

A population-based case-control study of oral and pharyngeal cancer was 

conducted in four areas of the United States by McLaughlin (1988) in 871 white 

patients and 979 controls. The major finding was an inverse relationship between fruit 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lucenteforte%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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intake and the risk of oral and pharyngeal cancer; individuals in the highest quartile of 

intake had about half the risk of those in the lowest quartile. Vitamin C, carotene, or 

fiber in fruit did not appear to account completely for this relationship, since these 

nutrients in vegetables did not provide similar protection. This finding suggests the 

influence of other constituents in fruits, although it is possible that cooking vegetables 

may have a nutrient-diminishing effect. Dietary intake of other nutrients, such as B 

vitamins, vitamin E, folate, and iron, showed no consistent relationship to the risk of 

oral and pharyngeal cancer. All analyses were adjusted for the effects of tobacco and 

alcohol, strong risk factors for oral and pharyngeal cancer.  

Data from a population-based multicentre case-control study has examined the 

relationship between diet and oral and pharyngeal cancer by Gridley et al. (1990). An 

increased intake of fruit and vegetables was associated with a decreased risk for oral 

cancer among both males and females, although the protective effect was stronger 

among males. The risk also declined in both sexes with an increase in the consumption 

of vitamin C and fiber, and in males only for carotene and vitamin E. However, a 

lower consumption of fruits and vegetables among Blacks in this study may contribute 

to their higher rates of oral and pharyngeal cancer. The results of age and sex matched  

a case-control study by Garrote et al. (2001) from Cuba by studying 200 cases of 

cancer of the OPC, of whom 57 were women, and 200 hospital controls showed that 

high (>13 servings/week) fruit intake was associated with a significantly decreased risk 

(OR = 0.4; 95% CI 0.2, 0.9) relative to the lowest tertile (<7 servings/week). The 

population attributable risk percent to low fruit intake was 11%. 

 

 

 

 

 

 

 

 



 

76 

Table 8. Case-control studies of low risk fruit and vegetables for oral and pharyngeal cancers in Europe 
and America 
 

Type of fruit Exposure contrast RR/OR; 
(95%  C.I/p-value)  

Senior author/Year 

Total fruit highest vs. lowest tertile 0.3 (na) La Vecchia, 1991 

Citrus fruit  

Other fruit  

>3.5 vs. <1.5 serving/week 

>3.5 vs. <1.5 serving/week 

0.4 (0.2, 0.7)  

0.2 (0.1, 0.4) 

Levi, 1998 

 

Fresh fruit highest vs. lowest tertile 0.7 (0.3,1.6) Fioretti, 1999 

Fresh fruit highest vs. lowest tertile 0.6 (0.4, 0.9) Bosetti, 2000 

Total fruit >13 vs. <7 portions/week 0.3 (0.1, 0.9) Tavani, 2001 

Total fruit >13 vs. <7 servings/week 0.4 (0.2, 0.9) Garrote, 2001 

Total fruit >11 vs. <6 servings/week 0.5 (0.3, 0.8) Sánchez, 2003 
Total fruit highest vs. lowest tertile 0.7 (0.4, 1.3) Rodriguez, 2004 

Total fruit >6 vs. <4 items/week 0.7 (0.5,0.9) Garavello, 2008 

Total fruit high vs. low frequency 0.6 (0.5, 0.7) Lucenteforte, 2008 

Total fruit > 1/week vs. <1/month 0.7 (0.5,1.2) Sapkota, 2008a 

Type of vegetable    

Carrot 

Fresh tomatoes 
Green peppers 

highest vs. lowest tertile 

highest vs. lowest tertile 
highest vs. lowest tertile 

0.7 (p<0.13)  

0.5 (p<0.01)  
0.5 (p<0.01) 

Franceschi, 1991 

 

Raw vegetables 
Cooked vegetables 

>8.5 vs. <5.0 servings/week 
>8.6 vs. <5.2 servings/week 

0.3 (0.2, 0.6) 
0.1 (0.1, 0.2) 

Levi, 1998 
 

Carrot highest vs. lowest tertile 0.6 (0.3,1.3) Fioretti, 1999 

Green vegetables highest vs. lowest tertile 0.3 (0.2, 0.4) Bosetti, 2000 

Green vegetables >13 vs. <7 portions/week 0.4 (0.2, 0.9) Tavani, 2001 

Total vegetables >19 vs. <12 servings/week 0.8 (0.4, 1.5) Garrote, 2001 

Total vegetables > 8 vs. <3 servings/week 0.5 (0.3, 0.9) Sánchez, 2003 

Green vegetables highest vs. lowest tertile 0.4 (0.2, 0.9) Rodriguez, 2004 

Total vegetables >8 vs. <5 items/week 0.6 (0.5, 0.8) Garavello, 2008 

Total vegetables high vs. low frequency 0.5 (0.5, 0.6) Lucenteforte, 2008 

Yellow/orange 
vegetables 

Highest vs. lowest tertile 0.5 (0.4, 0.8) Sapkota, 2008a 

na information not available 

4.6 Other dietary items 

The results of case-control study from North Carolina conducted by Winn (1984) 

indicated that increasing consumption of meat or fish was related to an increased risk 

of oral and pharynx cancer 7.6-15.0 times/wk, OR 1.2; 95% CI 0.8, 1.9., 15 or more 

times/wk, OR 1.4; 95% CI 0.9, 2.2 compared to consumption of less than 7.6 times a 

week. Dairy and egg consumption was generally unrelated to cancer risk for more than 

15 times/wk OR 1.0(CI not specified), 7.6-15.0 times/wk OR 0.9(CI not specified) 
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relative to less than 7.6 times/wk. McLaughlin (1988) provided information on a 

number of risk factors, including diet. Coffee or other hot beverage consumption did 

not increase the risk. In the study by Gridley et al. (1990), no associations were found 

with an intake of smoked, pickled, or charcoal-grilled meats or of hot beverages in 

either gender.  

The relation between dietary indicators and the risk of cancer of the oral cavity 

and pharynx was investigated in a case-control study conducted in Pordenone 

Province, north-east Italy on 302 cases (266 males and 36 females) and 699 controls 

admitted to the hospital for acute non-neoplastic and non-digestive disorders by 

Franceschi et al. (1991). Positive associations were observed, after allowing for 

occupation, smoking and drinking habits, with more frequent consumption of pasta or 

rice, polenta, cheese, eggs and pulses (ORs 1.6(p=0.02), 2.1(p<0.01), 1.9(p<0.01), 

1.9(p<0.01) and 2.0(p<0.01) for the highest vs. the lowest tertile). A higher frequency 

of daily meals was also associated with an elevated risk OR 1.7(p<0.02) for greater 

than or equal to 4 vs. less than or equal to 2 meals.  

The role of specific food groups and diet variety on the risk of oral and 

pharyngeal cancer has been considered using data from a case-control study conducted 

between 1992 and 1997 in the Swiss Canton of Vaud by Levi et al. (1998). After 

allowance for education, alcohol, tobacco and total energy intake, significant trends of 

increasing risk with more frequent intake emerged for eggs (OR = 2.3 for the highest 

tertile (p<0.01)), red meat (OR = 2.1 (p<0.05)) and pork and processed meat (OR = 

3.2 (p<0.01)) compared to the lowest tertile. Inverse trends in risk were observed for 

milk (OR = 0.4for the highest tertile (p<0.01) and fish (OR = 0.5 (p<0.05)) compared 

to the lowest tertile. In terms of attributable risk, high meat intake accounted for 49% 

of oral and pharyngeal cancers in this population. Fioretti et al. (1999) studied major 

risk factors for cancer of the oral cavity and pharynx in never smokers. A direct 

association was found with butter (OR 2.7; 95% CI 1.4, 5.1) for intake intermediate 

and high consumption compared to low intake (no. of portions per week are not 

specified). The data analysed from two case-control studies from Italy and Switzerland 

by Rodriguez et al. (2004), on oral and pharyngeal cancer reported the OR 0.74(95% 

http://www.oraloncology.com/article/S1368-8375(03)00168-4/abstract##
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0.3, 1.9) for those who drank 1 cup of coffee per day, 0.35 (95% CI0.1, 0.9)  for 2 

cups, and 0.25 (95% CI 0.10, 0.59) for >3 cups as compared with non-coffee drinkers. 

The trend in risk with number of cups was significant (p-value 0.003). 

A hospital-based, case-control study of oropharyngeal cancer was conducted in 

the Oncology Institute, Montevideo, Uruguay, during 1988-1992 on 246 new cases and 

253 controls, by Stefani et al. (1994). The study was restricted to males. Past and 

current salted meat consumption was associated with an increased risk of 

oropharyngeal cancer after controlling for the effects of tobacco and alcohol; current 

consumption was associated with a significant increase in risk (OR 2.3; 95% CI 1.1, 

5.2). Current heavy consumption of salted meat (25+ times/year) was associated with a 

significant increased risk of oropharyngeal cancer after adjusting for tobacco smoking 

and alcohol intake (OR 4.7; 95% CI 1.3, 16.9) compared with never users of salted 

meat. The joint effect of pack-years of cigarette smoking, alcohol drinking, and ever 

consumption of salted meat was associated with a high risk of oral and pharyngeal 

cancer (OR 10.0; 95% CI 4.7, 21.3), using the referent category of moderate smokers, 

moderate drinkers, and never users of salted meat. The results of age and sex matched 

a case-control study on 200 cases of cancer of the oral cavity and pharynx, of whom 57 

women and 200 hospital controls by Garrote et al. (2001) from Cuba, which  showed 

that an increased risk was associated with the highest tertile of intake for maize (> 2 

servings/week  vs. none: OR 1.9; 95% CI 1.0, 3.8), meat (> 6 vs. < 3: OR = 2.2; 95% 

CI 1.2, 3.9) and ham and salami (> 2 vs. none: OR 2.0; 95% CI 1.1, 3.7). 

Lucenteforte et al. (2008), from Italy reviewed data from six cohort studies and 

approximately 40 case-control studies on the relation between selected aspects of diet 

and the risk of oral and pharyngeal cancer. In western countries, diet may account for 

20-25% of oral and pharyngeal cancer, and the population attributable risk increases to 

85-95% when tobacco and alcohol consumption are also considered. 

Garavello et al. (2009) reviewed a few cohort studies and approximately 30 case-

control studies. Whole-grain cereals (but not refined grain ones) were related to the 

risk of oral and pharyngeal cancer. The results were not consistent for other foods, 

including meat, fish, eggs, milk and dairy products, and it was possible to exclude a 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lucenteforte%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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strong relation between these food items and oral and pharyngeal cancer risk. Data 

were also reassuring for coffee and tea, while hot maté drinking has been related to 

increased risk in studies from Argentina and Brazil. There was no consistent 

association with total fat intake, but monounsaturated fats (and olive oil) have resulted 

as being inversely related to risk. In developed countries, diet may account for 20% to 

25% of oral and pharyngeal cancers. This proportion is likely to be greater in 

developing countries. 

4.7 Kerosine and firewood 

A population-based case-control study of oral and pharyngeal cancer was conducted in 

Shanghai, China, by Zheng et al. (1992), in which 204 (115 male, 89 female) incident 

OPC cases and 414 (269 male, 145 female) controls were interviewed. More cases than 

controls reported having been exposed to asbestos (males: cases (13.9%), controls 

(8.2%); females: cases (3.4%), controls (2.1%) or to petroleum products at their jobs 

(males: cases(46.1%), controls (32.7%); females: cases (16.9%), controls (11.0%) or 

even using a kerosene stove for cooking at home (males: cases (27.0%), controls 

(14.1%); females: cases (14.6%), controls (14.5%)). In males, the trend in exposures to 

asbestos (p<0.5) and to petroleum products (p < 0.05) and the use of kerosene stoves 

in cooking (p < 0.01) was statistically significant (ORs are not shown in the article). 

A case-control study by Javier Pintos et al. (1998) was designed to test the 

hypothesis of whether the use of wood stoves is associated with (upper aero-digestive 

tract cancer cases) pharyngeal cancer. Data included 784 upper aero-digestive tract 

cancer cases and 1568 non-cancer controls. In site specific analysis of chronic exposure 

to the smoke from indoor firewood stoves for cooking and heating was associated with 

an increased risk of pharyngeal cancer (OR 3.8; 95% CI 2.0, 7.4) after adjusting for 

smoking, alcohol consumption and for other socio-demographic and dietary variables 

compared with non-exposure. 
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4.8 Family history  

The data from a large case-control study of 487 OPC tumours and 485 controls 

reported cancer in a parent or sibling by Goldstein et al. (1994) indicated that there is 

at most a weak familial aggregation of oral/pharynx cancers. After controlling for age, 

race, sex, study location, respondent status and smoking and alcohol use, the OR 

associated with any cancer in the family was 1.1 (95% CI 0.9, 1.3) compared to no 

cancers in the family. Risks were non-significantly elevated among those with a history 

of cancers arising from the oral cavity/pharynx (OR 1.2; 95% CI 0.7, 2.3). In addition, 

an elevated risk of oral/pharynx cancer was found among those whose sisters 

developed other cancers (OR 1.6; 95% CI 1.1, 2.2). Subsite analyses revealed stronger 

elevated risks of smoking-related cancers in relatives of pharyngeal cancer cases (OR 

1.7; 95% CI 1.1, 2.8) than of oral cancer patients. The data indicate that there is at 

most a weak familial aggregation of oral/pharynx cancers. Furthermore, since the 

excess familial risk of oral/pharynx cancer was associated with smoking-related cancers 

among male but not female relatives, it seems likely that environmental factors (notably 

smoking and drinking) contribute to the familial tendency observed in this study. 

The relationship between oral and pharyngeal cancer and family history of cancer 

in first-degree relatives was investigated using data on 956 cases aged less than 79 

years, with histologically confirmed incident OPC, and 2362 controls admitted to 

hospital for acute, non-neoplastic conditions. This multicentric case-control study 

conducted in Italy and Switzerland by Garavello et al. (2007), revealed an increased 

family history of oral and pharyngeal cancer (OR 2.6; 95% CI 1.5, 4.5). The OR was 

3.1 (95% CI 2.0, 4.8) for oral and pharyngeal cancer and laryngeal cancer combined. 

The OR was 7.1 (95% CI 1.3, 37.2) for subjects with 2 or more first-degree relatives 

with oral and pharyngeal/laryngeal cancers. Compared to subjects without a family 

history, never smokers, and non- or moderate drinkers, the OR was 42.6 for current 

smokers and heavy drinkers with a family history.  
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4.9 Review of Indian Literature 

Most Indians who do smoke, smoke bidi- an inexpensive cigarette formed by rolling a 

small amount of tobacco into a dried leaf from a tree of the ebony family. A pan – a 

preparation of tobacco, betel leaf and nut, slaked lime and spice - is chewed 

continuously. Usually, there are seven broad types of tobacco, based on the end-use 

and curing methods. These are: (i) Fuel-cured Virginia (FCV), (ii) Burley, (iii) Oriental, 

(iv) dark air/sun-cured, (v) light air-cured, (iv) dark air-cured (cigar), and (vii) dark fire-

cured. Tobacco is consumed by smoking cigarettes, pipes, chutta, cigars, cheroot, bidi 

or hookah as already mentioned in chapter 2.1.2.1. Alcoholic drinks in India may be 

divided into two categories: foreign liquor and local liquor. Local liquor includes toddy 

and arrack, and foreign liquor is comprised of beer, wine etc. as described in chapter 

2.1.2.2. Rice and wheat are the most common food items in the dietary habits of all 

segments of the Indian population. In addition to rice, ragi and jowar are commonly 

used by the people of Karnataka. Wheat and jowar are made into „roti‟ or „chapathis‟ 

and consumed normally with other spicey items. However, other cereals are also used 

differently in various regions of the country as discussed in chapter 2.1.2.3. 

Socio-economic status and tobacco: Sorensen et al. (2005) assessed the social 

disparities in the prevalence of overall tobacco use, smoking, and smokeless tobacco 

use in Mumbai, India, by examining occupation, education, and gender-specific 

patterns. Data were derived from a cross-sectional survey conducted between 1992 and 

1994 as the baseline for the Mumbai Cohort Study (n=81837). Odds ratios (ORs) for 

overall tobacco use according to education level (after adjusting for age and 

occupation) showed a strong gradient. The steepest education specific gradients in men 

were, for secondary (OR 3.1; 95% CI 2.2, 4.5), middle (OR 5.9; 95% CI 4.3, 8.3), 

primary (OR 17.3; 95% CI 12.5, 24.1), and none/illiterate (OR 38.6; 95% CI 27.4, 

54.5); among women, secondary (OR 2.7; 95% CI 2.1, 3.5), middle (OR 5.5; 95% CI 

4.3, 7.0), primary (OR 9.2; 95% CI 7.3, 11.6),  and for none/illiterate (OR 21.0; 95% CI 

16.6, 26.6) compared with college-educated participants. After controlling for age and 

education, odds of tobacco use were also significant according to occupation. 
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Occupation-specific gradients in men were, for unemployed (OR 3.5; 95% CI 1.8, 6.6), 

service (OR 1.4; 95% CI 0.8, 2.6), trader (OR 1.5; 95% CI 0.8, 2.9),  unskilled (OR 3.3; 

95% CI 1.8, 6.1),  and for skilled (OR 2.5; 95% CI 1.3, 4.7); among women, housewife 

(OR 1.03; 95% CI 0.8, 1.4), unemployed (OR 1.9; 95% CI 1.2, 3.1), service (OR 0.99; 

95% CI (0.7, 1.4), trader (OR 1.01; 95% CI 0.7, 1.5), unskilled (OR 1.3; 95% CI 0.9, 

1.7), and for skilled (0.9; 95% CI 0.6, 1.3) were observed among male bidi smokers and 

female smokeless tobacco users (the reference categories for occupation was 

professionals). 

 

Tobacco: An epidemiological study conducted by Jussawalla et al. (1971) in Mumbai 

evaluated the chewing habit and smoking habit for oropharyngeal and hypopharyngeal 

cancer. This study was based on 712 cases (642 oropharyngeal and 70 hypopharyngeal 

cancer cases) and a sample of residents of the greater Bombay area in 2005 chosen 

from the registered voters list as a control group. The odds ratio for the chewing habit, 

assuming risk among never chewers to be unity, was 2.2(p<0.001) for oropharynx and 

4.7(p<0.001) for hypopharynx. The odds ratio for smoking, assuming risk among 

never smokers to be unity, was 9.3(p<0.001) for oropharynx and 2.4(p<0.001) for 

hypopharynx. When chewers or smokers are further subdivided into those who are 

addicted to both habits and others who refrain from this double addiction, cross 

tabulation revealed significantly higher occurrence of cancer in the „twin‟ habit addicts, 

in the regions under study, viz. oropharynx (31.7, p<0.001), hypopharynx (16.9, 

p<0.001) in contrast to those addicted to neither habit. Site analysis of cancers arising 

in those smokers addicted to either „bidis‟, cigarettes, or both showed that smoke from 

the Indian „bidi‟ appears to give rise to cancers mainly in the oropharynx and to a lesser 

extent to hypopharyngeal cancer. The risk developing oropharyngeal cancers among 

those who only smoke „bidis‟ was 14 times (OR 14.1 (p<0.001)) higher than among 

non-smokers. On the other hand, cigarette smoking was apparently found to be 

responsible for the occurrence of oropharyngeal cancer alone (OR 2.3 (p<0.001) and 

did not seem to affect other areas in the upper respiratory tract. 
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Another case-control study conducted by Wasnik et al. (1998) in Nagpur city in 

Central India included 123 cases of oropharyngeal cancer diagnosed on the basis of 

histopathology at three tertiary care centres in Nagpur city. Each case was matched for 

age and sex with two hospital controls: one selected from non-cancer patients and 

another from patients having cancer of other sites. Tobacco chewing was significantly 

associated with oropharyngeal cancer (OR 8.0; 95% CI 4.1, 13.6), in chewers >10, 6-

10, 3-5, and 1-2 times per day showed ORs of 20.0(95% CI 8.2, 49.0), 8.2(3.7, 18.0), 

2.4(1.1, 5.5) and 1.7(0.6, 5.4) compared to non-chewers, respectively. Only tobacco 

chewers showed the OR=15.9 (95% CI 6.9, 36.7), betel nut chewers OR=2.6 (95% CI 

0.9, 7.7), tobacco & betel nut chewers OR=2.8 (95% CI 1.1, 7.4), and tobacco, pan & 

betel nut chewers OR=9.5 (95% CI 5.1, 17.5) compared with non-chewers. Those who 

retained tobacco in the mouth for > 60 minutes had an OR=33.6 (95% CI 15.3, 73.6), 

for 30-60 minutes OR=5.0 (95% CI 2.6, 9.6) and for < 30 minutes had a risk of 2.6 

(95% CI 1.2, 5.7) compared with non-chewers. It was also so for tobacco smoking 

OR=2.3 (95% CI 1.2, 3.7) in smokers those who smoked > 10 times and < 10 times 

per day showed odds ratios of 2.7(95% CI 1.5, 4.6) and 1.6 (95% CI 0.9, 3.0) compared 

to non-smokers, respectively. Cigarette smokers showed an OR=0.7 (95% CI 0.3, 1.9), 

bidi and or chillum OR=2.7(95% CI 1.6, 4.5), and bidi & cigarette OR=3.1 (95% CI 

0.6, 15.3) compared with non-smokers. The use of tobacco containing material for 

teeth cleaning showed an OR=5.2 (95% CI 2.5, 11.8) compared to teeth cleaning with 

non-tobacco containing material. The range of attributable risk percent reported were 

52% for duration of smoking (95% CI 7%, 73%) to 89% for use of traditional/local 

chewing substances with tobacco (95% CI 78%, 93%), and the range of population 

attributable risk percentages reported were 20% for use of tobacco containing material 

for teeth cleaning (95% CI 8%, 39%) to 67% for use of traditional/local chewing 

substances with tobacco (95% CI 47%, 78%). High values of estimates of attributable 

risk percent (ARP) and the population attributable risk percent (PARP) confirmed the 

impact of the tobacco consumption practices on reducing the risk of oropharyngeal 

cancer in the population of Central India.  
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A population-based case-control study conducted on the three most common 

sites (lung, oropharynx, and oral cavity) in males from Bhopal by Dikshit and Kanhere 

(2000) included 163 lung, 247 oropharyngeal and 148 oral cavity cancer cases and 260 

controls randomly selected from a tobacco survey. Tobacco smokers showed a 7-fold 

increased risk (OR 7.3; 95% CI 4.7, 11.2) for cancer of the oropharynx compared to 

non-smokers. The risk of oropharyngeal cancer increased with the number of bidis ((1-

10 bidis: OR 4.1; 95% CI 2.4, 7.0), 11-20 bidis: (OR 11.4; 95% CI 6.5, 19.9), > 20 bidis: 

(OR 17.0; 95% CI 7.7, 37.6)) compared to consumers of no bidis, as well as with 

cigarettes smoked (1-10 cigarettes: (OR 1.5; 95% CI 0.5, 4.4), 11-20 cigarettes: (OR 5.7; 

95% CI 2.2, 15.0), >20 cigarettes: (OR 11.4; 95% CI 2.7, 15.0)) compared to 

consumers of no cigarettes. This relationship seems to be linear, but the trend was not 

statistically significant at the 5% level. A significant risk of bidi and cigarette (OR 6.2, 

95% CI 2.8, 13.4) smoking with a dose-response relation was observed for 

oropharyngeal cancer in comparison to non-smokers of bidi and cigarettes. The risk of 

getting oropharyngeal cancer was 18.6 (95% CI 10.0, 34.5) for those who had smoked 

for > 30 years compared to non-smokers. Tobacco chewing showed a marginally 

increased risk (OR 1.2; 95% CI 0.8, 1.8) for cancer of the oropharynx in comparison to 

non-tobacco chewers. The risk of oropharyngeal cancer was 1.6 (95% CI 0.9, 2.8) for 

those who had chewed 6-10 tobacco quid per day, but it was 3.6 (95% CI 1.7, 7.4) for 

those who had chewed tobacco quid > 10 times per day in comparison to non–

chewers of tobacco. The population-attributable risk per cent (PARP) of 

oropharyngeal cancer was 71.6% for smokers, and it was concluded that the data 

provided strong evidence that smoking bidi is even more hazardous than cigarette 

smoking in the development of oropharyngeal cancer (Dikshit and Kanhere 2000). 

Two other case-control studies of oropharyngeal cancer reported significant 

relative risks in current smokers (mainly of bidis) 5.6 (95% CI 4.1, 7.6) and 7.7 (95% CI 

3.2, 18.4) compared to non-smokers. For current tobacco chewers (mainly betel quid), 

they reported non-elevated or mildly elevated, non-significant relative risk for 

oropharyngeal cancers (Rao et al., 1999, Rao and Desai 1998). 



 

85 

A multicentric case-control study from India was conducted by Sapkota et al. 

(2007) using data that included 513 hypopharyngeal cancer cases, 511 laryngeal cancer 

cases and 718 controls. It showed that bidi smoking was a stronger risk factor OR=6.8 

(95% CI 4.6, 10.0) than cigarette smoking for cancer of the hypopharynx OR =3.8 

(95% CI 2.3, 6.3) compared to non-smokers. Among never smokers, tobacco chewing 

was a risk factor for hypopharyngeal cancer, but not for laryngeal cancer. When the 

analysis was restricted to never-smokers the risk of hypopharyngeal cancer increased 

with the use of Khaini (OR 2.0; 95% CI 0.8, 5.1), Mawa (OR 3.2; 95% CI 1.1, 9.5), Pan 

(OR 3.3; 95% CI 1.7, 6.6), Zarda (OR 3.6; 95% CI 1.20, 10.7) and Gutkha (OR 4.6; 

95%CI 1.2, 17.5) compared to non-chewers of any of these substances. A dose-

response relationship was observed between the chewing frequency and the risk of 

hypopharyngeal cancer (ptrend< 0.001) with 1-3 times tobacco product chewed/day OR 

1.4 (95% CI 0.8, 2.2) and > 3 times tobacco product chewed/day OR 1.6 (95% CI 1.1, 

2.4) compared to non-chewers. Increased risk of hypopharyngeal cancer was not 

observed among ever drinkers of alcoholic beverages (OR 0.9; 95% CI 0.6, 1.3) 

compared with never drinkers. An effect of alcohol on cancer of the hypopharynx was 

observed only among daily drinkers (OR 2.2; 95% CI 1.1, 4.5) compared with never 

drinkers.  However, the lack of association observed among individuals who drink less 

than daily as well as the duration of drinking is not clear. In summary, this study 

showed that chewing tobacco products commercially available in India are risk factors 

for hypopharyngeal cancer, and that the potency of bidi smoking may be higher than 

that of cigarette smoking for hypopharyngeal and laryngeal cancers. 

The attributable risk percent due to smoking and chewing tobacco were quantified 

for the first time by Jayant, et al. (1977). The attributable risk percent due to chewing 

was high for cancers of the oral cavity and hypopharynx, viz. 83% and 84% 

respectively. The attributable risk percent due to smoking was high for cancers of the 

oropharynx and larynx (92% and 87%, respectively). The population attributable risk 

percent due to smoking and/or chewing tobacco were found to be 70% for cancer of 

the oral cavity, 84% for the oropharynx, and about 75% for the hypopharynx and 78% 
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for larynx. At each of the sites studied, it was found that the two factors, smoking and 

chewing, acted synergistically, though in varying degrees. 

 

Table 9. Odds ratios for tobacco, alcohol habits from case-control studies on pharyngeal cancer reported 

from India 
 

na=not av ailable; chew =chew ers; smok= smokers; nctp*=nev er chew ing tobacco products.  

Ex posure RR/OR;(95% 
C.I/p-v alue)  

comparison group Subsite / ty pe Senior 
author/y ear 

Chew ing 2.2 (p<0.001)  
4.7 (p<0.001)   

chew . vs never chew. 
chew . vs never chew.            

orophary nx 
hy popharynx 

Jussawalla, 1971 

Tobacco chewing 8.0 (4.1, 13.6)  tob. chew . vs non-chew. orophary nx  Wasnick, 1998 

Tobacco chewing 1.2 (0.8, 1.8) tob. chew . vs non- tob. chew. orophary nx  Dikshit, 2000 

Chew ing 
With tobacco 

Without tobacco 

 
1.8 (1.4, 2.3) 

1.4 (0.9, 2.1) 

 
tob. chew . vs non-chew. 

w ithout tob. chew ers vs never-
chew ers 

phary nx Znaor, 2003 

Chew ing 
Khaini 

Maw a 
Pan 
Jarda 
Gutka 

 
2.0 (0.8, 5.1)  

3.2 (1.1, 9.5)  
3.3 (1.7, 6.6)  
3.6 (1.2, 10.7)  
4.6 (1.2, 17.5)  

Among nev er smokers 
chew ing khani vs nctp* 

chew ing mawa vs nctp* 
chew ing pan vs nctp* 
chew ing jarda vs nctp* 
chew ing gutka vs nctp* 

hy popharynx  
 

 
 

Sapkota, 2007 

Smoking  9.3 (p<0.001)  
2.4 (p<0.001)  

smokers vs never smok 
smokers vs never smok 

orophary nx 
hy popharynx 

Jussawalla, 1971 

Smoking 
Bidi 

 
7.7 (3.2, 18.4) 

 
bidi v s non-smokers 

 
orophary nx 

Rao, 1998 

Smoking  

Bidi  

 

5.6 (4.1, 7.6)  

 

bidi v s non-smokers 

 

orophary nx 

Rao, 1999 

Smoking  2.3 (1.2, 3.7)  smokers vs non-smok. orophary nx  Wasnick, 1998 

Smoking  7.3 (4.7, 11.2) smokers vs non-smok. orophary nx  Dikshit, 2000 

Smoking 
Current smokers 
 

Former smokers 
 
Bidi 
Cigarette 

Chutta  
Cigar/Cheroot   

 
4.0 (3.1, 5.2) 
 

1.2 (0.8, 1.8) 
 
4.7 (3.5, 6.3) 
1.8 (1.3, 2.5) 

3.2 (1.9, 5.8) 
4.3 (1.6, 11.2) 

 
cur. smokers vs  never smokers 
 

former smokers vs non-smokers 
 
bidi v s never smokers 
cigarette v s never smok 

chutta v s nev er smok 
cigar/cheroot vs never smokers 

phary nx Znaor, 2003 
 

Smoking 
Bidi 
Cigarette 

 
6.8 (4.6, 10.0) 
3.8 (2.3, 6.3) 

 
smoking bidi vs never-smokers 
smoking cigarette  v s never-
smokers 

hy popharynx  
 
 

Sapkota, 2007 

Alcohol 
consumption at 50-59 
y rs of age  
consumption at < 40 

y ears of age  

 
1.9 (na) 
 
5.4 (na) 

 

 
regular v s no intake of alcohol 
 
regular v s no intake of alcohol 

phary nx  
 

Notani, 1988 

Alcohol 2.1 (1.7, 2.6) ev er alcohol users vs never 
alcohol users 

phary nx  
 

Znaor, 2003 

Alcohol 2.2 (1.1, 4.5)  daily  alcohol users vs never 
alcohol users 

hy popharynx Sapkota, 2007 
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Tobacco and alcohol: The risk of regular alcohol consumption along with the two 

well-established risk factors of tobacco smoking and chewing were assessed with the 

linear logistic model by Notani (1988) by conducting a case-control study in Tata 

Memorial Centre, Mumbai, India. The study group included male patients from one 

community with cancers of the oral cavity (n = 278), pharynx (n = 225), and 

oesophagus (n = 236). Patients diagnosed as not having cancer (n = 215) formed one 

control group, and a comparable sample of individuals from the general population (n 

= 177) formed another control group. The odds ratios (CI‟s not specified) for the 

chewing habit vs. non-chewing was 2.1(6.8), for smoking vs. non-smoking 4.5(5.6), for 

smoking and chewing 9.3(37.8), for alcohol and chew ing 11.6(14.8), and for alcohol 

and smoking 24.6(12.3) when the comparison group is non-cancer cases from the 

hospital (figures in the parenthesis refers to population controls). The risk associated 

with alcohol drinking was higher in the younger age groups of pharyngeal cancer. The 

risk in the age group of < 40 years (OR 5.4; 95% CI‟s not specified), 40-49 years (OR 

3.1; 95% CI‟s not specified), 50-59 years (OR 1.9; 95% CI‟s not specified), > 60 years 

(OR 0.4; 95% CI‟s not specified) compared with no habit group (comparison control 

group was non-cancer group). The odds ratios for the combined habit of smoking and 

chewing was 9-fold (95% CI‟s not specified) for pharyngeal cancer compared with 

non-habitués (comparison control group was non-cancer group), and are 35 fold (CI‟s 

not specified) higher with the population controls than the comparison group. 

To determine the interaction among the habits of smoking, chewing and alcohol 

drinking, Znaor et al. (2003) conducted a case-control study in Chennai and 

Trivandrum, south India. The cases included 1,563 oral, 636 pharyngeal and 566 

esophageal male cancer patients who were compared with 1,711 male disease controls 

from the 2 centres as well as 1,927 male healthy hospital visitors from Chennai. 

Smokers and alcohol drinkers showed higher risks for cancer of the oropharynx for 

current smokers vs. never smokers (OR 5.5; 95% CI 3.5, 8.6) and ever alcohol users vs. 

never alcohol users (OR 2.5; 95% CI 1.9, 3.4), respectively than for cancer of the 

hypopharynx (for current smokers vs. never smokers (OR 3.7; 95% CI 2.7, 5.2) and 
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ever alcohol users vs. never alcohol users (OR 1.8; 95% CI 1.4, 2.3)). A significant 

dose-response relationship was observed between the duration of smoking and 

pharyngeal cancer up to  40 years of smoking, after which no increase in the risk was 

observed (duration of smoking <20 years (OR1.7 95% CI 1.2, 2.5), 20-29 years, (OR 

2.9; 95% CI 2.1, 3.9), 30-39 years (OR 4.6; 95% CI 3.3, 6.2), >40 years (OR 4.7; 95% 

CI 3.3, 6.6)) compared with never- smokers. Similarly, a significant dose-response 

relationship was also observed between the average daily amount of tobacco and 

pharyngeal cancer (average daily amount of tobacco < 9g: (OR 2.6; 95% CI 2.0, 3.5), 

10-19g: (OR 4.2; 95% CI 3.1, 5.6), > 20g: (OR 3.8; 95% CI 2.5, 5.6)) compared to 

never-smokers. All types of tobacco smokers showed a statistically significant increased 

risk for pharyngeal cancer (cigarette only (OR 1.8; 95% CI 1.3, 2.5), bidi only (OR 4.7; 

95% CI 3.5, 6.3), cigarette and bidi only (OR 3.6; 95% CI 2.6, 5.0), chutta only (OR 

3.2; 95% CI 1.9, 5.8), cigar/cheroot only (OR 4.3; 95% CI 1.6, 11.2)) compared with 

never smokers. Decreased risk for pharyngeal cancer was observed in former smokers 

(OR 1.2; 95% CI 0.8, 1.8) compared to current smokers (OR 4.0; 95% CI 3.1, 5.2). 

Furthermore, significant decreases in risks were observed in subjects who quit 

smoking, even among those who had quit smoking 2-4 years before the interview (OR 

0.4; 95% CI 0.2, 0.7), 5-9 years (OR 0.3; 95% CI 0.2, 0.6); 10-14 years (OR 0.2; 95% CI 

0.01, 0.4); and > 15 years: (OR 0.2; 95% CI 0.1, 0.5)(reference category: current 

smokers). Chewers with and without tobacco showed higher risks for pharyngeal 

cancer (OR 1.8; 95% CI 1.4, 2.3) and (OR 1.4; 95% CI 0.9, 2.1), respectively (reference 

group is never chewers). The risk of pharyngeal cancer was associated with the 

duration of chewing (0-19 years of chewing: (OR 1.2; 95% CI 0.9, 1.7), 20-39 years: 

(OR 2.0; 95% CI 1.5, 2.7), > 40 years: (OR 2.6; 95% CI 1.6, 4.2)), and average daily 

amount (1-3 quids: (OR 1.2; 95% CI 0.9, 1.6), 4-5 quids: (OR 1.9; 95% CI 1.3, 2.8), and 

> 5 quids: (OR 4.2; 95% CI 2.7, 6.6)) compared to the never chewer. A significant 

dose-response relationship was observed between the duration of chewing and 

pharyngeal cancer for up to 40 years of chewing. A significant dose-response 

relationship was also observed between the average daily amount and pharyngeal 

cancer. Quitting chewing showed a decrease of risk over time since quitting 2-4 years: 
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(OR 0.8; CI 0.4, 1.7), 5-9 years:  (OR 1.2; 95% CI 0.5, 3.0), 10-14 years: (OR 0.5; 95% 

CI 0.2, 1.3), and >15 years: (OR 0.6; 95% CI 0.2, 1.4) (reference group: current 

chewers). A two-fold (OR 2.1; 95% CI 1.7, 2.6) increased risk for pharyngeal cancer 

was observed among ever drinkers compared with never drinkers.  A significant dose-

response relationship was observed for the duration of drinking (duration of drinking 

<20 years: (OR 1.4; 95% CI 1.01, 1.8), 20-29 years: (OR 2.5; 95% CI 1.8, 3.3), 30-39 

years: (OR 3.0; 95% CI 2.1, 4.2), > 40 years: (OR 3.1, 95% CI 1.7, 5.5))  and average 

daily amount of ethanol consumption (average daily amount of ethanol consumption < 

20 ml: (OR 1.1; 95% CI 0.8, 1.5), 20- 50 ml:  (OR 2.3; 95% CI 1.7, 3.2), and  > 50 ml: 

(OR 3.6, 95% CI 2.7, 4.8) with pharyngeal cancer compared with never drinkers. 

Among all types of alcohol analysed, arrack drinkers showed the highest risk (OR 3.9; 

95% CI 2.5, 6.2) for pharyngeal cancer (compared with never drinkers). It was 

observed that among never-drinkers exposed both to ever smoking and chewing  

tobacco, the risk of pharyngeal cancer was significantly increased (OR 4.6; 95% CI 2.7, 

7.6) compared to those never exposed to smoking, chewing, and drinking. The joint 

effect of the three habits in the development of pharyngeal cancer appeared to be 

greater than the additive, although less than multiplicative (OR 13.4; 95% CI 8.9, 20.3), 

inducing the highest increase of risk for pharyngeal cancer in those exposed currently 

to all three habits compared to those not exposed, i.e. those who were non-smokers, 

non-chewers and non-drinkers. 

 

Diet: A hospital-based, case-control study was conducted to examine the associations 

between the Indian diet and hypopharyngeal cancer by Julia et al. (2008). Altogether, 

there were 513 incident hypopharyngeal cancers and 718 controls from four centres 

(the four participating centres were the Gujarat Cancer and Research Institute in 

Ahmadabad, the Gandhi Medical College in Bhopal, the Chittaranjan National Cancer 

Institute in Kolkata, and the Cancer Institute (WIA) in Chennai in India). Subjects 

were asked about how frequently they consumed the listed foods (Never, >once per 

month, >once per week, 2-4 times per week, about once per day, or more than once 

per day). Intakes of foods were categorised by quartile. Among persons who had ever 
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smoked or chewed tobacco, protective associations were seen at the highest quartiles 

of total fruit intake (OR 0.4; 95% CI 0.2, 0.7), curds (OR 0.4; 95% CI 0.2, 0.7), and 

leafy green (OR 0.3, 95% CI 0.1, 0.5), root (OR 0.2, 95% CI 0.1, 0.4), and cruciferous 

vegetable intakes (OR 0.4; 95% CI 0.2, 0.8) compared to the lowest quartiles. Results 

were similar, although not as robust, among persons who had never smoked or chewed 

tobacco(at the highest quartiles of total fruit intake (OR 0.6; 95% CI 0.2, 1.6), curds 

(OR 0.4; 95% CI 0.1, 1.1), and leafy green (OR 0.1; 95% CI 0.03, 0.5), root (OR 0.6, 

95% CI 0.2, 1.5), and cruciferous vegetable intakes (OR 0.4; 95% CI 0.1, 1.1)) 

compared to the lowest quartiles. An increased risk of disease was seen among tobacco 

users who drank milk daily (highest quartiles) (OR 1.8; 95% CI 1.1, 3.0) compared to 

the tobacco users who did drink milk in the lowest quartiles. They concluded that 

dietary factors might contribute to the high risk of hypopharyngeal cancer in India. 

Sapkota et al. (2008b) investigated indoor air pollution from various solid fuels 

as risk factor of hypopharyngeal/laryngeal cancers in a multicentric case-control study 

with 1062 hypopharyngeal/laryngeal cancer cases, and 718 controls were recruited 

from a population of individuals hospitalised for diseases unrelated to tobacco or 

alcohol consumption (19%) or visitors to hospital patients whose diseases were 

unrelated to tobacco or alcohol (81%). The results suggested that a slight increased risk 

of hypopharyngeal cancer was observed among those who were ever users of solid 

fuels (OR 1.3, 95% CI 0.97, 1.9) compared to those who use modern fuels (lifetime 

users of gas, electricity and were combined into a single group) for cooking. Whenever 

users of solid fuels were divided according to specific fuel types, an increased risk of 

hypopharyngeal cancer was observed among those who always used wood (OR 1.6, 

95% CI 1.1, 2.3) compared with those who use modern fuels for cooking. However, 

when this analysis was restricted among never-smokers, the increase in risk of 

hypopharyngeal cancer was only apparent among those who used wood for less than 

their entire lifetime (OR 1.7, 95% CI 0.8, 3.5), but not for lifetime users (OR 1.1; 95% 

CI 0.6, 2.0) compared with those who used modern fuels for cooking. A similar 

duration-dependent increase in risk was observed by years of wood usage: >0-30 years 

(OR 0.9; 95% CI 0.5, 1.5), >30-50 years (OR 1.6; 95% CI 1.1, 2.4), >50 years (OR 1.5, 
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95% CI 0.96, 2.2) for hypopharyngeal cancer and wood usage, the trend was significant 

(p=0.03). Further, the results suggested that compared with never users, individuals 

who always used coal had an increased risk (OR 2.0; 95% CI 0.3, 14.4) with a duration-

dependent increase (years of coal usage: >0-30 years (OR 0.96; 95% CI 0.3, 3.6), >30-

50 years (OR 1.1; 95% CI 0.4, 3.2), >50 years (OR 3.5, 95% CI 0.95, 12.7)) for 

hypopharyngeal cancer but the trend was not statistically significant (p=0.06). 

The ORs for self-reported measures of pollution levels inside homes were for 

some smokiness caused by cooking (OR 0.7; 95% CI 0.5, 0.95), much smokiness 

caused by cooking, but not enough to irritate eyes (OR 1.7; 95% CI 1.1, 2.6), much 

smokiness caused by cooking, enough to irritate eyes (OR 1.5, 95% CI 0.8, 2.6) 

compared with none cooking done inside and little smoke. An increasing level of 

smokiness inside the home was associated with an increasing risk of hypopharyngeal 

cancer (ptrend<0.02). This study showed differential risks associated with indoor air 

pollution from wood and coal burning, and provided novel evidence on cancer risks 

associated with solid fuel usage in India.  

In a monograph by the International Agency for Research on Cancer (IARC, 

2006), indoor air pollution from coal usage was identified as a known human 

carcinogen, while that from biomass as a probable human carcinogen. Although as 

much as 74% of the Indian population relies on solid fuels for cooking, very little 

information is available on cancer risk associated with these fuels in India.  
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5. AIMS OF THE STUDY 

 

Pharyngeal cancer has been the subject of a great deal of epidemiological research. The 

major risk factors known are use of tobacco and alcohol consumption. Because of the 

variation in use and the many forms of tobacco use, India may provide further 

evidence on the effect of tobacco. The magnitude of the association between different 

types of beverages and cancer risk was inconsistent across studies and populations. In 

India, the dietary practices are different from those in developed countries, and still 

much of the food is prepared on an open fire called chula. Studies carried out in India 

are few, and it is justified to have further confirmation on the results and to find out 

new risk factors typical in India. In the Kidwai Memorial Institute of Oncology, many 

patients come from rural areas with advanced cancer.  Studies with similar experience 

are few due to problems in detecting the patients and in interviewing them, because the 

advanced disease causes problems in speaking. Because the KMIO is an excellent 

cancer centre, many patients (both from the parent state of Karnataka and adjoining 

states of south India) are referred here for diagnosis and treatment. There is no such 

study with the under-mentioned objectives in the region. Hence, the case-control study 

on pharyngeal cancer was undertaken in this centre with the following objectives: 

 

i. Socio-economic factors may affect the risk of pharyngeal cancer. 

ii. Smoking, chewing pan (a preparation of betel leaf, betel nut, tobacco, etc.), and  

consumption of alcohol may enhance the risk of pharyngeal cancer. 

iii. Some dietary practices such as consumption of spicy food, fruit and vegetables 

may affect the risk of pharyngeal cancer.  

       iv. Exposure to firewood may enhance the risk of pharyngeal cancer. 

 

 

 



 

93 

6.  MATERIAL AND METHODS 

6.1.1 Patient catchment area 

 

This study was conducted at the hospital-based cancer registry (HBCR) located at 

Kidwai Memorial Institute of Oncology (KMIO), Bangalore. Bangalore is the capital of 

the state of Karnataka. Karnataka is located in the southern part of the country. It is 

surrounded by other states like Maharastra and Goa in north, Tamil Nadu and Kerala 

in south, Andhra Pradesh in the east and the Arabian Sea in the west. Major languages 

spoken in the state are Kannada, Telugu, Tamil and Urdu. 

The KMIO is a governmental hospital, which was started in June 1973. The 

hospital cancer registry has been functioning since1981. The hospital-based cancer 

registry (HBCR) was sanctioned by the ICMR with three additional staff and included 

under the network of the NCRP from 1984. The HBCR registers more than 16,000 

new cases annually, and during the period from 1984-2008, a total of 296,767 new 

cases were registered, out of which 182,344 (61%) cases were reported to the NCRP 

(which includes cases diagnosed clinically, microscopically, by x-ray and other imaging 

techniques, and other diagnostic procedures) the rest 114,423 were unconfirmed, non-

malignant, carcinoma in-situ and borderline malignant cases. Among the total 182,344 

cases reported to the NCRP, there were 14,109 cases of pharyngeal cancer. In males, 

pharyngeal cancer cases were placed in first place in the order of confirmed cases 

constituting of 14% of all male cancers. In females, it ranked at 11th place in the order 

of confirmed cases constituting 2% of all female cancers. 

The facilities are available at the Institute free of cost for patients holding below 

poverty line ration cards or at reasonably concessional rates. Patients from all over 

Karnataka as well as from the adjoining areas of neighboring states of Andhra Pradesh, 

Tamilnadu, Kerala and other regions (about 20%) come to this hospital for treatment 

(Source: Annual report; HBCR (2009)). 
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6.1.2 Study design 

The study was planned and conducted as a prospective hospital-based case-control 

study. The information on exposure factors was collected during the registration from 

suspected pharyngeal cancers, excluding too advanced cancer cases (from 8th January 

2005 to 28th November 2006) and from the healthy attendants of cancer patients 

staying at Dharmashala Ambulatory Patient Home (11th January 2005 to 24th April 

2007). The attendants are the controls for this study. 

Only microscopically confirmed new pharyngeal cancer cases (cases without any 

history of prior cancer directed therapy at the time of registration at KMIO) were 

included in the study. The description of sub-sites included as pharyngeal cancers in 

the study is shown in table 10.  

Table 10. Description of sub-sites under main sites, ICD-9 and ICD-10 codes included as pharyngeal 
cancers in the study  

 Site ICD-9* ICD-10** 

Oropharynx 146 C09–C10 

Tonsil 146.0 C09.9 

Valleculla 146.3 C10.0 

Lateral wall of oropharynx                     146.6 C10.2 

Oropharynx, NOS 146.9 C10.9 

   

Hypopharynx 148 C12-C13 

Postcricoid region 148.0 C13.0 

Pyriform fossa 148.1 C12.9 

Aryepiglottic fold 148.2 C13.1 

Posterior wall of hypopharynx 148.3 C13.2 

Hypopharynx, NOS 148.9 C13.9 

   

Pharynx 149 C14 

Pharynx,NOS 149.0 C14.0 

Overlapping sites of pharynx 149.8 C14.8 

   

Total pharyngeal cancers 146,148,149 C09-10,C12-14 
(*) Source: ICD-9 (1977) 

(**) Source: ICD-10 (1992) 
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The ethical committee of KMIO covered only the therapeutical randomized clinical 

trials during the study period. However, permission was obtained from the director of 

the institute to collect the data on cases and controls (from Dharmashala). The 

objectives and usefulness of the study were explained orally before interviewing the 

cases and controls. 

6.1.2.1 Cases 

The Kidwai Memorial Institute of Oncology is a cancer hospital/centre exclusively for 

cancer patients. All patients registered and investigated are not proved to have cancer. 

Thus, patients are referred to the cancer centre on only a clinical suspicion to rule out 

malignancy as well as on a radiological or cytological suspicion to confirm malignancy. 

Still other patients who have had a confirmed diagnosis may be referred for further 

investigations if required for treatment.  Patients who have undergone partial or 

complete treatment would also be referred for further treatment, which may include 

pain relief and palliation.  Finally, for various reasons cases diagnosed as cancer in the 

cancer hospital may or may not undergo the required treatment. Furthermore, 

previously diagnosed and/or treated patients would attend the centre for further 

investigations/treatment.  

When any patient of the above categories reports to the hospital, an outpatient 

slip will be given to him or her, and then the patient is referred to a general duty 

doctor. After physical examination of the patient and based on the referral 

slips/reports, the patients are instructed to register with the respective departments for 

further detailed investigations and treatment. From these selected patients from the 

general duty doctor before registration, the assistant social scientist from the cancer 

registry and assistant social welfare officer from the welfare department collect socio-

demographic information in the core proforma pre-devised by the NCRP.  

At the assistant social scientist‟s (or asst. social welfare officer‟s) desk, the 

suspected pharyngeal cancer cases or those proved outside the hospital before the 

registration were referred to the interviewer. Cases deemed at the registration counter 

by the general duty doctor to be too advanced were not referred for interview for this 
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study. Among the cases referred by assistant social scientists, all the eligible cases were 

interviewed during the day of interview (except on government holidays). At the 

interviewer‟s desk, a separate detailed questionnaire based on the review of literature 

with regard to the risk factors of pharyngeal cancer was completed. The investigator 

(D. J. Jayaram) conducted all the interviews personally. Therefore, there were no 

blanks in the questionnaire. Some of the patients were more than 84 years or too sick 

to understand the questions, and such patients were excluded. No recording of these 

exclusions was done. If the patient was unable to speak because of the extent of the 

disease, or tracheotomy, the patient was excluded as well. The patient was then 

referred to the respective department for further investigation and treatment. Finally, 

microscopically confirmed cases were included in the study, and one control per case 

was selected (Figure 1). 

6.1.2.2 Controls 

Controls were selected simultaneously among the attendants of any cancer patient 

staying at Dharmashala, which is a unique project of its kind in the country built with 

support from two philanthropic organizations - the Bangalore Nagara Palike and 

Infosys Foundation Trust, which together provide about 500 beds for ambulatory 

patients who require prolonged and continuous cancer care and who cannot get an 

inpatient bed in the hospital. In addition, accommodation is provided for 500 

attendants. These patients and attendants at Dharmashala are provided with free food 

through the Perpetual Feeding Endowment Donation Scheme. In Dharmashala, one 

attendant per patient is permitted to stay with the patient. 

First the patient was interviewed at the registration desk. Thereafter the clerical 

staff at Dharmashala was requested to bring one attendant based on the age of the 

suspected pharyngeal cancer case to be interviewed as a control. In all, 459 controls 

were interviewed, and among them 439 controls were included in the study. If the 

registered case was not confirmed microscopically, the control interviewed was moved 

to the pool of controls. For the subsequent patients, the pool was first checked for an 

age-sex-matched control. Only after non-availability of a control in the pool was a new 
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control interviewed. In the event of non-availability of a particular age matched control 

with that of the age of the case in Dharmashala, matching was done from the same 5-

year age stratum (Figure 1). There were 104 case-control pairs with a one year age 

difference, 29 with two-year difference, 7 with three-year difference and 1 with four- 

year difference. 20 extra controls remained, those matched earlier independent of 

diagnosis (later on microscopically not confirmed as pharyngeal cancer). Such controls 

were left at the end were excluded. 

6.1.2.3 Questionnaire 

For the purpose of the present study, keeping the objectives as the guidelines, a pre-

coded questionnaire was devised by the author. It was based on a preliminary review of 

the literature with regard to the risk factors of pharyngeal cancer and on experience in 

previous data collection procedures. The questionnaire is given in the appendix. The 

questionnaire was tested in a pilot study by interviewing 10 cancer cases and 10 

attendant controls. During the pilot study period, it was noticed that some of the 

habitués had discontinued the habit and restarted again. Questions on discontinuation 

were additionally incorporated while designing the final questionnaire. The final 

questionnaire contained the following nine parts: 

 i. Identifying information              ii. Socio-demographic Particulars 

iii. Smoking habits       iv. Chewing habits 

v. Nasal use of snuff     vi. Alcohol habits 

vii. Food habits                  viii. Passive smoking  

ix. Environmental factors 

The ages of the persons were estimated based on the local event calendar to 

estimate the most appropriate age. The literacy status of the persons is based on the 

definition employed by the protocol entitled by the coding manual (Jain et al., 1987). A 

person who has some evidence of schooling from the 1st standard to the 5th standard 

was classified as primary, 6th standard to 8th standard as middle, 9th to 10th standard as 

secondary. College education includes intermediate-graduation/post-graduation from a 

university. Technical education includes a certificate or diploma awarded by industrial 
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training centres after passing matriculation. Those patients who were residents in the 

Bangalore registration area for a minimum period of one year were considered as 

resident cases. 

Occupation was assessed as reported by respondents, and coded under 1 to 14 

groups. The 14th group was others (open-ended, others to specify: _____).  Many 

occupations were reported under others (ex. tailor, cobbler, mill worker, potter, barber, 

blacksmith, canteen worker, stitching gunny bags, jelly work, carrying luggage, working 

in flour mills, electrician, carpenter, mason, mechanic, plumber, and welder etc. (some 

occupations with small frequencies were recorded in cases and none in controls and 

vice-versa). In addition, the number of cases and controls in the groups of factory 

worker (1, 1, respectively), occupation related to wood dust (4, 3), cement dust (19, 6), 

mining (0, 0), leather (0, 0), metallurgy (3, 3), sugar and alcohol refining (0, 0), and 

fertilizers/pesticides (23, 19) were small. Therefore, the occupations were classified 

into 5 groups. 1) Service/pensioner/business, 2) Housewife, 3) Agricultural 

cultivator/agricultural laborer/work related to pesticides, 4) skilled worker, and 5) 

Unskilled worker. 

A skilled worker was defined as any worker who has some special skill, 

knowledge, or (usually acquired) ability in their work (ex. electrician, carpenter, mason, 

mechanic, plumber, and welder etc.). An unskilled worker was defined as a laborer who 

has few technical skills, and willing to work for low wages (example include grocery 

clerks, general cleaners, sweepers, sanitary workers, warehouse work maintenance etc.). 

Cases and controls in the groups of factory worker, occupation related to wood dust, 

cement dust, metallurgy were classified under skilled workers, and those of 

fertilizers/pesticides under cultivator/agricultural laborer. Whenever the respondent 

reported multiple occupations, the occupation with the longest duration was 

considered as the respondent‟s occupation.  

Income was classified into three groups (low, middle and high). Monthly income 

of less than 1501 rupees was classified as low income, monthly income between 1501 

and 4501 rupees as middle income, and those who got more than 4500 rupees per 
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month were classified in high income group as per the capital income system adopted 

by the Institute. 

Current smokers, current chewers and current alcohol users were defined as those 

who had the habit of smoking, chewing and alcohol drinking at the time of diagnosis 

as well as those who had stopped the habit 0-6 months before the start of symptoms in 

cases or before the interview in controls. Ex-smokers, ex-chewers and ex-alcohol users 

were defined as those who had stopped smoking, chewing and alcohol d rinking, 

respectively, more than six months prior to the date of diagnosis. Alcohol drinkers 

were categorised into daily drinkers (who drank at least once a day) and less than daily 

(who drank less than 7 times a week). All the above information was collected both for 

dose and duration of these factors. For continuous or ordered variables, the cut-off 

point at median or the one resulting in tertiles of the control population was used. 

Occasional smokers/ occasional chewers/ occasional drinkers were defined as 

smokers who lit up non-daily or less often, chewer‟s chewing non-daily or less often, 

and drinkers who drank less than 1 drink per week or less often. In males, frequencies 

of occasional smokers were (0, 3), occasional chewers (19, 25) and occasional alcohol 

users (9, 27) in cases and controls respectively. In females, frequencies of occasional 

smokers were (0, 0), occasional chewers (4, 4) and occasional alcohol users (2, 2) in 

cases and controls, respectively. Therefore, they were combined with never, food 

frequency questionnaire was applied. The respondent was presented with a list of food 

items (staple diet, vegetable and fruit), and was required to answer how often each 

food was consumed in broad terms such as X times per day/per week/per month etc. 

In the present study, it is unknown how much asking to memorize the habit without 

specifying the time point before symptoms of pharyngeal cancer affected validity. 

Occasional staple diet, occasional vegetable and fruit consumptions were defined 

as those who consume less than one serving a week. In males, frequencies of 

occasional staple diet consumption of ragi were (8, 9), rice (0, 1), wheat (60, 32) and 

jowar (6, 8) in cases and controls, respectively. In females, frequencies of occasional 

staple diet consumption of ragi were (2, 2), rice (0, 0), wheat (9, 5) and jowar (2, 1) in 

cases and controls, respectively. In males, frequencies of occasional vegetable 
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consumption of beans were (37, 21), carrot (27, 27), ladies finger (52, 36), cauliflower 

(44, 63), green leafy vegetable (26, 8), cucumber (45, 34), potato (26, 27) and brinjal 

(19, 21) in cases and controls, respectively. In females, frequencies of occasional 

vegetables consumption of beans were (5, 3), carrot (7, 3), ladies finger (9, 8), 

cauliflower (11, 8), green leafy vegetable (3, 1), cucumber (8, 6), potato (5, 4) and 

brinjal (2, 2) in cases and controls, respectively. 

In males, frequencies of occasional fruit consumption of banana were (27, 29), 

orange (12, 30), papaya (28, 47), guava (6, 16), mango (39, 42), apple (28, 66), and 

lemon (33, 23) in cases and controls, respectively. In females, frequencies of occasional 

fruit consumption of banana were (2, 5), orange (3, 4), papaya (7, 10), guava (0, 6), 

mango (8, 6), apple (6, 8), and lemon (3, 2), consumption in cases and controls, 

respectively. Because the occasional consumers of many types of staple diet, vegetable, 

and fruit were only few, occasional users were combined with non-consumers. 

In males, frequencies of consumption of only six types of fruit at least one serving 

per week were (7, 26) and only seven types of fruit (0, 13) in cases and controls, 

respectively. In females, frequencies of consumption of only five types of fruit were (3, 

9), only six types of fruit (1, 2) and only seven types of fruit (0, 1) in cases and controls, 

respectively. Therefore, in males, consumption of only six types of fruit and only seven 

types of fruit were combined. In females, consumption of only five types of fruit, only 

six types of fruit and only seven types of fruit were combined. 

In males, frequencies of consumption of non/occasional consumption of all 

vegetables were (6, 1) and only one vegetable at least one serving per week (12, 8) in 

cases and controls, respectively. In females, frequencies of consumption of 

non/occasional consumption of all vegetables were (0, 1), only one vegetable (3, 4), 

only two vegetables (7, 1) and any three vegetables (15, 4) in cases and controls, 

respectively. Therefore, in males, consumption of non/occasional users of all 

vegetables and only one vegetable were combined. In females, consumption of 

non/occasional users of all vegetables and only one vegetable, only two vegetables and 

only three vegetables were combined.  
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The data on the frequency of consumption of fruit and vegetables was classified 

into two groups- higher (1-7 days in a week) and lower (occasional users/non-users) 

frequency of consumption. Fruit/vegetables (types) consumed in a week classified into 

none of the fruit type (zero) to 7 fruit types consumed in a week and zero to 8 

vegetables types consumed in a week. The number of fruit or vegetable servings in a 

week is defined as a cumulative sum of the frequencies of consumption of all the fruit 

types or vegetable types consumed in a week, respectively. 

Vegetarians were defined as those who have never taken non-vegetarian food in 

their lifetime, and non-vegetarians are those who consumed non-vegetarian food any 

time during their lifetime. Coffee drinkers are those who consumed only coffee and 

never taken tea, and tea drinkers are those who consume only tea. Information related 

to firewood chula exposure is collected during the lifetime of the subjects. 
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    Figure 1: Flow chart of the study design 

                               Cases                    controls 
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6.1.3 Data Analysis: 

In order to detect the hypothesised relative risk of (RR=2), with level of significance 

(α) = 0.05 (two-sided), and the study power 90% (i.e. β= 0.10), with the relative 

frequency of smoking exposure among the controls in the target population (P0=40%) 

and to include one control per case, the total required sample size was 358 (i.e. 179 

pharyngeal cancer cases and 179 controls) by using the following formula (Chap T. Le 

(2003)). 

  _ _ 
n = 4PQ (Z1-α+Z1-β)² 

   (P1-P0)² 

Where n = number of cases. 

    P0 = Prevalence of exposure among controls.  

    P1 = Prevalence of exposure among cases. 

        = Po RR / (1+ Po (RR-1)) 

        _   
 P = Average prevalence of exposure in cases and controls. 
 _                                                                                                     _           _ 
Q = Average prevalence of non-exposure in cases and controls (i.e.,  Q= (1 – P) 

 
Z1-α = 1.96 

For β = 0.10 (Power = 90%), Z1-β =1.28 

Keeping in view of various subgroup analyses, it was decided to include more 

than twice the number of cases in the present study. 

The data were entered into the computer in D-base III, the routine method of 

data entry at KMIO. Editing by range checks and quality checks was carried out after 

completion of the data entry. EPI5 statistical software available at the department was 

used for generating one-way and two-way frequency tables. The quantitative data were 

expressed as mean and standard deviation. Univariate odds ratios along with 95% CI 

were estimated to understand the strength of association. The multiple logistic 

regression method was employed using STATA package (Figure 2). 
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The attributable risk percent (ARP) and population attributable risk percent 

(PARP), for the habits of smoking, chewing and alcohol consumption were computed 

using the formulae given by Levin (1953) and Miettinen (1973, 1974).  

The ARP in the exposed group was computed using the formula given by Levin 

(1953)  

Attributable Risk Percent (ARP) = ∑(RRi-1)/RRi 

Where, RRi is the estimate of the relative risk of developing the disease among those 

exposed in the ith category compared with those not exposed to the factor of interest. 

The sum is extended over all exposure categories. The population attributable risk 

percent, which is the proportion of disease that would not have occurred had the 

exposure been absent in the population, was computed using the formula given by 

Miettinen (1973, 1974),    

Population Attributable Risk Percent (PARP) = ∑CFi (RRi-1)/RRi  

 

Where, CFi is the case fraction (i.e. the proportion of cases in the ith category of 

exposure in all cases), and RRi is the estimate of the relative risk of developing the 

disease among those exposed in the ith category compared with those not exposed to 

the factor of interest. The sum is extended over all exposure categories. For exposure 

variables with more than two values, the definition of high and low risk group was at 

the median value. With no habit group as the reference category, the relative risk 

estimates were obtained for individual habits and for the combined habits of smoking, 

chewing and alcohol drinking habits using the logistic regression method. 
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Figure 2:  Flow chart for steps followed in the present analysis 

 
 
 

 
 

 

 
 

 
 

 
 

 

 
 
 

 
 
 
 

 
 
 

 
 

 

 
 
 
 

 
 
 

 
 
 

 
 

 
 

 
 

 

 
 

 

 

Generated 

Hypothesis 

Determined 
the data needed to evaluate hypothesis 

Designed 
the questionnaire for data collection 

Collected 
Data 

Entered and edited 
the data 

Generated 
the descriptive statistics / descriptive epidemiology: numbers, frequency 

distributions, percentages. 

Simple cross tables 

with appropriate measures of association 
like OR’s with95%  confidence intervals. 

Stratified analysis, 

to evaluate for confounding and effect modification. 

Multivariate Analysis, 

matched analysis by conditional logistic regression. 

Interpreted 

The results for causal relationship. 



 

106 

 

7. RESULTS  

7.1 Description of data 

The interview of the cases was carried out from 8th January 2005 to 28th November 

2006, and of the controls from 11th January 2005 to 24th April 2007. A total of 889 

suspected and already microscopically confirmed outside pharyngeal cancer cases were 

interviewed during a two-year period, on average 2 to 3 per working day. Among them, 

474 (53%) cases were microscopically confirmed as pharyngeal cancers.  However, 35 

(4%) cases were excluded from this study since no matching age-sex control was found 

for them before the closing date of the control interviews. Thus, 439 cases were 

included in this study.  

The rest of the exclusions, 415 (47%) cases, were because of various reasons. 66 

(7%) cases were clinically diagnosed only and 42 (5%) dropped out before diagnostic 

measure. 142(16%) cases had primary cancer elsewhere than in the pharynx, 2 (0.2%) 

had borderline malignancy and 2 (0.2%) carcinoma in-situ in the pharynx, and 31 

(3.5%) had no malignancy at all. 130 (15%) cases were excluded because case files 

upon request were not available to have a microscopic confirmation of the pharyngeal 

cancer (Table 11). 
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Table 11. Description of 889 cases interviewed in 2005-2006 

 Site ICD-9* ICD-10** 

Oropharynx 146 C09–C10 

Tonsil 146.0 C09.9 

Valleculla 146.3 C10.0 

Lateral wall of oropharynx                     146.6 C10.2 

Oropharynx, NOS 146.9 C10.9 

   

Hypopharynx 148 C12-C13 

Postcricoid region 148.0 C13.0 

Pyriform fossa 148.1 C12.9 

Aryepiglottic fold 148.2 C13.1 

Posterior wall of hypopharynx 148.3 C13.2 

Hypopharynx, NOS 148.9 C13.9 

   

Pharynx 149 C14 

Pharynx,NOS 149.0 C14.0 

Overlapping sites of pharynx 149.8 C14.8 

   

Total pharyngeal cancers 146,148,149 C09-10,C12-14 

(*) Source: ICD-9 (1977) 
(**) Source: ICD-10 (1992) 

 

Out of 439 microscopically confirmed pharyngeal cancer cases included in the 

study, there were 274 (63%) hypopharyngeal cancers and 117(27%) oropharyngeal 

cancer cases. Among the hypopharyngeal cancers, the most common site was pyriform 

fossa 190(69%) followed by postcricoid 42(15%). In oropharyngeal cancer cases, the 

majority of cases were in the tonsils 54(46 %) and the next in the vallecula 40(34%) 

(Table 12). 
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Table 12. Number of 439 pharyngeal cancer cases included in the study by subsite and gender  

Site ICD-9 
CODE 

ICD-10 
CODE 

Male 
 

Female Total 
 

% in all 
phary ngeal 

cancers 

%  w ithin 
subsite 

Oropharynx 146 C09 - C10 107 10 117 26.6 100.0 

Tonsil 146.0 C09.9 48 6 54  46.2 

Vallecula 146.3 C10.0 37 3 40  34.2 

Lateral w all of 
orophary nx 

 
146.6 

 
C10.2 

 
1 

 
0 

 
1 

  
0.9 

Orophary nx, NOS 146.9 C10.9 21 1 22  18.8 

Hypopharynx 148 C12- C13 229 45 274 62.5 100.0 

Postcricoid 148.0 C13.0 21 21 42  15.33 

Py riform fossa 148.1 C12.9 174 16 190  69.34 

Ary epiglottic fold 148.2 C13.1 19 3 22  8.03 

Posterior w all of 
hy popharynx 

 
148.3 

 
C13.2 

 
0 

 
1 

 
1 

  
0.36 

Hy popharynx, NOS 148.9 C13.9 15 4 19  6.93 

Pharynx 149 C14 38 10 48 10.9 100.0 

Phary nx, NOS 149.0 C14.0 37 10 47  98.0 

Ov erlapping sites of 
phary nx 

 

149.8 

 

C14.8 

 

1 

 

0 

 

1 

  

2.0 

Total pharyngeal 

cancers 

 
146,148 & 

149 

 
C09,10,12,13 

& 14 

 
374 

 
65 

 
439 

 
100.0 

 
100.0 

Among the excluded other than pharyngeal cancers, 61(43%) of cancer cases were 

secondary in lymph nodes with primary origin unknown (Table 13). 
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Table 13. Number of other than pharyngeal cancers originally interviewed at the Registration Desk but 
excluded by anatomical site 

Site WHO ICD-9 CODE WHO ICD-10 CODE No. of cases 

Lip 140.9 C00.9 1 
Base of tongue 141.0 C01.9 20 

Submandibular gland 142.1 C08.0 1 
Lower alveolus 143.1 C03.1 1 

Floor of mouth 144.9 C04.9 2 
Buccal sulcus 145.1 C06.1 1 
Hard palate 145.2 C05.0 1 

Soft palate 145.3 C05.1 5 
Uvula 145.4 C05.2 1 

Retro molar area 145.6 C06.2 4 
Overlapping parts of mouth 145.8 C06.8 1 

Nasopharynx  147.9 C11.9 7 
Oesophagus 150.9 C15.9 2 

Glottis 161.0 C32.0 5 
Supraglottis 161.1 C32.1 9 
Lung 162.9 C34.9 7 

Skin 173.9 C44.9 1 
Thyroid 193.9 C73.9 6 

Secondary in lymph nodes 196.9 C77.9 61 
Lymphoma, NOS 202.8 C85.9 6 

Total   142 

Within the clinically diagnosed cases, 42(37.8%) were hypopharyngeal cancers, with 

25(60%)of these in the pyriform fossa(Table 14). 

Table 14. Number of clinically diagnosed pharyngeal cancer cases excluded from the study by sub-site 
and gender 

Site WHO 
ICD-9 CODE 

WHO 
ICD-10  CODE 

Male 
 

Female 
 

Total 
 

Oropharynx 146 C09-C10 11 4 15 

Tonsil 146.0 C09.9 5 2 7 

Valleculla 146.3 C10.0 2 1 3 

Oropharynx, NOS 146.9 C10.9 4 1 5 

Hypopharynx 148 C12-C13 38 4 42 

Postcricoid 148.0 C13.0 2 3 5 

Pyriform fossa 148.1 C12.9 24 1 25 

Aryepiglottic fold 148.2 C13.1 9 0 9 

Hypopharynx  148.9 C13.9 3 0 3 

Pharynx 149 C14 2 2 4 

Pharynx, NOS 149.0 C14.0 1 2 3 

Overlapping sites of pharynx  

 
149.8 

 
C14.8 1 0 1 

Others (advised re biopsy)   5 0 5 

Total   56 10 66 
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7.2 Socio-demographic factors 

Among the included 439 cases and equal number of controls, there were 374 male and 

65 female matched pairs. The age and sex distribution of cases and controls is given in 

table 15. In males, about 1% of the cases were in the age group of less than 35 years, 

72% of the cases were in the truncated age group (35-64 years) and 27% of the cases 

were in the age group of 65-84. In females, 8% of the cases were in the age group of 

<35 years, 77% of the cases were in the truncated age group and 15% of the cases 

were in the age group of 65 to 74. Thus, the proportion of pharyngeal cancer was high 

in the age group of 35-64 years in both genders. The mean (+S.D) age of females was 

slightly younger (50 years: S.D=12.12) compared with the mean (+S.D) age of males 

(57 years: S.D=9.66). 

Altogether, 86% of the cases belonged to non-residents (Table 16). In controls, 

the non-residents were more frequent (93%) compared to the cases.  Among females, 

resident cases were more frequent than in males (Table 16).   

Table 15. Number and percentage distribution of cases and controls by age and gender  

 

 

 
Age 

Cases Controls 
Male Female Total Male Female Total 

No. %  No. %  No. %  No. %  No. %  No. %  
15-19 - - 1 1.5 1 0.2 - - 1 1.5 1 0.2 

20-24 1 0.3 1 1.5 2 0.5 1 0.3 1 1.5 2 0.5 
25-29 1 0.3 1 1.5 2 0.5 1 0.3 1 1.5 2 0.5 

30-34 1 0.3 2 3.0 3 0.7 1 0.3 2 3.0 3 0.7 
35-39 10 2.7 6 9.2 16 3.6 10 2.7 6 9.2 16 3.6 

40-44 18 4.8 5 7.7 23 5.2 18 4.8 5 7.7 23 5.2 
45-49 36 9.6 15 23.1 51 11.6 36 9.6 15 23.1 51 11.6 
50-54 73 19.5 5 7.7 78 17.8 73 19.5 5 7.7 78 17.8 

55-59 69 18.5 9 13.8 78 17.8 69 18.5 9 13.8 78 17.8 
60-64 64 17.1 10 15.4 74 16.9 64 17.1 10 15.4 74 16.9 

65-69 57 15.2 7 10.8 64 14.6 57 15.2 7 10.8 64 14.6 
70-74 32 8.6 3 4.6 35 8.0 32 8.6 3 4.6 35 8.0 

75-79 9 2.4 - - 9 2.1 9 2.4 - - 9 2.1 
80-84 3 0.8 - - 3 0.7 3 0.8 - - 3 0.7 
Total 374 100 65 100 439 100 374 100 65 100 439 100 
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Table 16. Number and percentage distribution of cases and controls by residential status and gender  

Resident:  Those patients who are residents in the registration area for a minimum period of one year are 

considered as resident case. 

Marital status among cases and controls had a similar distribution in males (Table 17), 

married female controls were more frequent than the married female cases (78% vs. 

52%), and widowers/separated in cases were more common than in the controls (i.e. 

42% vs. 15%) (Table 17). 

Overall, the numbers of the illiterate were larger among cases (43%) than in 

controls (26%) (Table 18). The percentage of illiterates was larger among female cases 

(65%) and controls (51%) compared to male cases (39%) and controls (21%). The 

proportion of higher education, primary to college or technical education in controls 

was larger than in the cases.  

Most of the cases 406(93%) and controls 400(91%) belonged to the Hindu 

religion, 27(6%) of cases and 38(9%) of controls were Muslims, 6(1.4%) cases and 

1(0.2%) control belonged to the Christian community (Table 19). 

Table 17. Number and percentage distribution of cases and controls by marital status and gender  

 

 

 
Residential 

status  

Cases Controls 

Male Female Total Male Female Total 
No. %  No. %  No. %  No. %  No. %  No. %  

Resident  52 14.0 10 16.0 62 14.1 27 7.0 3 5.0 30 6.8 

Non -
Resident 

322 86.0 55 84.0 377 85.9 347 93.0 62 95.0 409 93.2 

Total 374 100.0 65 100.0 439 100.0 374 100.0 65 100.0 439 100.0 

 
Marital status 

Cases Controls 

Male Female Total Male Female Total 

No. %  No. %  No. %  No. %  No. %  No. %  

Married 347 92.8 34 52.3 381 86.8 352 94.1 51 78.5 403 91.8 

Unmarried 4 1.1 4 6.2 8 1.8 6 1.6 4 6.2 10 2.3 

Widowed/separated 23 6.2 27 41.6 50 11.4 16 4.3 10 15.4 26 5.9 

Total 374 100 65 100 439 100 374 100 65 100 439 100 
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Table 18. Number and percentage distribution of cases and controls by educational status and gender  

 

Table 19. Number and percentage distribution of cases and controls by religion and gender  

The highest proportion of cases and controls had Kannada as mother tongue, and next 

were Telugu- and Urdu- speaking individuals. Telugu or Urdu as the mother tongue 

language were more frequent in controls than in cases, and Tamil- speaking persons 

were fewer in the controls than in the cases (Table 20). 

 Table 20. Number and percentage distribution of cases and controls by mother tongue and gender 

(*) includes; Assame, Bengali, Hindi, Konkani, Lambani, Tulu, Malay alam, Marati and Nepali  

 

 

Educational  
Status 

Cases Controls 

Male Female Total Male Female Total 

No. % No
. 

% No. % No. % No. % No. % 

Illiterate 147 39.3 42 64.6 189 43.1 80 21.4 33 50.8 113 25.7 

Literate/Primary  87 23.3 7 10.8 94 21.4 91 24.3 14 21.5 105 23.9 

Middle/Secondary 131 35.0 13 20.0 144 32.8 154 41.1 18 27.7 172 39.1 

College/Technical 9 2.4 3 4.6 12 2.7 49 13.1 0 0.0 49 11.2 

Total 374 100.0 65 100.0 439 100.0 374 100.0 65 100.0 439 100.0 

Religion Cases Controls 

Male Female Total Male Female Total 

No. % No. % No. % No. % No. % No. % 

Hindu 347 92. 8 59 90.8 406 92.5 341 91.2 59 90.77 400 91.1 

Muslim 22 5.9 5 7.7 27 6.1 32 8.6 6 9.23 38 8.7 

Christian 5 1.3 1 1.5 6 1.4 1 0.3 0 0 1 0.2 

Total 374 100.0 65 100.0 439 100.0 374 100.0 65 100.0 439 100.0 

 
Language 

Cases Controls 

Male Female Total Male Female Total 

No. % No. % No. % No. % No. % No. % 

Kannada 265 70.8 41 63.0 306 69.7 232 62.0 44 67.8 276 62.9 

Telugu 43 11.5 12 18.5 55 12.5 84 22.5 14 21.8 98 22.3 

Tamil 29 7.8 7 10.8 36 8.2 13 3.5 1 1.5 14 3.2 

Urdu 17 4.5 4 6.2 21 4.8 29 7.8 5 7.7 34 7.7 

Others(*) 20 5.4 1 1.5 21 4.8 16 4.2 1 1.5 17 3.9 

Total 374 100.0 65 100.0 439 100.0 374 100.0 65 100.0 439 100.0 
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The most common occupation among males in cases and controls was agriculture- 

related work (cultivators 62% in cases, 62% in controls) followed by skilled workers 

(17% in cases, 11% in controls)(Table 21). Whereas in females 57% of the cases and 

45% in the controls were housewives followed by agriculture related work (cultivators), 

among males the proportions of skilled and unskilled workers among males were 

higher in the cases than in the controls. Among the cases, service occupations were 

fewer than in the controls (Table 21). 

Table 21. Number and percentage distribution of cases and controls by occupational status and gender  

 
Occupation 

Cases Controls 

Male Female Total Male Female Total 

No. %  No
. 

%  No. %  No. %  No
. 

%  No. %  

Serv ice/pension/ 
business 

46 12.3 2 3.1 48 10.9 87 23.3 3 4.6 90 20.5 

Housewife - - 37 56.9 37 8.4 - - 29 44.6 29 6.6 

Agriculturist/ 
Agr.laborer/work 
related to pesticides  

230 61.5 15 23.1 245 55.8 231 61.8 26 40.0 257 58.5 

Skilled workers 63 16.8 7 10.8 70 15.9 42 11.2 2 3.1 44 10.0 

Unskilled workers 35 9.4 4 6.2 39 8.9 14 3.7 5 7.7 19 4.3 
Total 374 100 65 100 439 100 374 100 65 100 439 100 

In the controls, an income of more than 4500 rupees per month was more common 

(13%) than in the cases (5%). A similar proportion of cases (29%) and controls (28%) 

were in the middle-income group. Therefore, the proportion of cases in the lower 

income group was 8 percentage units higher than in controls (Table 22). 

Table 22. Number and percentage distribution of cases and controls by Income status and gender  

 
Income 

Cases Controls 

Male Female Total Male Female Total 

No. % No. % No. % No. % No. % No. % 

Higher  20 5.3 1 1.5 21 4.8 50 13.4 7 10.8 57 13.0 

Middle  103 27.5 19 29.2 122 27.8 114 30.5 9 13.8 123 28.0 

Low er 251 67.1 45 69.2 296 67.4 210 56.1 49 75.4 259 59.0 

Total 374 100 65 100 439 100 374 100 65 100 439 100 
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Education and other variables that describe the socio-economic status were the 

strongest correlates with pharyngeal cancer among the demographic factors, even after 

adjusting for the effect of smoking, chewing and alcohol (Table 23). The results in 

females showed an inconsistent pattern with very broad confidence intervals due to 

very small numbers. Therefore, the results in females are not shown. 

Table 23.  Number of cases and controls by demographic factors with odds ratios (OR) of pharyngeal 
cancer and 95%  confidence intervals (95%  CI) – males 

Socio-demographic characteristics 
 

Ca. (no.) Con. (no.) Conditional OR (95% CI) Adjusted OR (95% CI) 
 

Residential status     

Resident 52 27 1.0 1.0 

Non-resident 322 347 0.5 (0.3, 0.8) 0.6 (0.3, 1.2) 

Marital status     

Married 347 352 1.0 1.0 

Unmarried 4 6 0.6 (0.1, 2.5) 0.5 (0.1, 3.7) 

Widowed/Separated 23 16 1.6 (0.8, 3.3) 1.2 (0.5, 2.9) 

Education     

College or above 9 49 1.0 1.0 

Middle/Secondary 131 154 4.4 (2.0, 9.5) 3.7 (1.5, 9.4) 

Literate/Primary  87 91 5.0 (2.2, 11.1) 5.0 (1.9, 13.4) 

Not literate 147 80 9.3 (4.2, 20.5) 9.0 (3.4, 23.4) 

Religion     

Hindu 347 341 1.0 1.0 

Muslim 22 32 0.7 (0.4, 1.2) 0.7 (0.4, 1.5) 

Christian 5 1 5.0 (0.6, 42.8) 7.8 (0.4, 141.1) 

Income     

Higher 20 50 1.0 1.0 

Middle 103 114 2.5 (1.4, 4.7) 2.3 (1.0, 4.9) 

Lower 251 210 3.3 (1.8, 6.0) 2.7 (1.3, 6.7) 

Mother tongue     

Kannada 265 232 1.0 1.0 

Telugu 43 84 0.4 (0.3, 0.7) 0.4 (0.2, 0.7) 

Tamil 29 13 1.8 (0.9, 3.6) 2.2 (0.9, 5.1) 

Urdu 17 29 0.5 (0.3, 0.9) 0.5 (0.2, 1.1) 

Hindi/others 20 16 1.0 (0.5, 2.0) 0.8 (0.3, 1.1) 

Occupation     

Service 46 87 1.0 1.0 

Cultivator/agricultural laborer 230 231 1.9 (1.3, 2.9) 1.7 (1.0, 2.8) 

Skilled worker 63 42 3.0 (1.7, 5.2) 1.8 (0.9, 3.7) 

Unskilled worker 35 14 4.8 (2.3, 9.9) 2.9 (1.1, 7.4) 

Total 374 374   

The abov e estimates are adjusted for the effect of smoking, chew ing and alcohol 
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7.3 Tobacco habits 

7.3.1 Smoking 

The smoking habit was categorised into 4 groups, namely 1) non-smokers 2) only bidi 

smokers 3) only cigarette smokers, and 4) both bidi and cigarette smokers. In the 

overall smoking habit, either bidi alone or cigarette alone and both bidi and cigarette 

were included. The reference value of all the ORs in this chapter was the risk among 

never smokers. There was only one female who smoked in the cases and none in the 

controls. Therefore, the effect of ever smokers on the risk of pharyngeal cancer was 

considered only in males.  

In males, there were 346(92%) ever smokers among the cases and 232(62%) 

among the controls. In males, ever smokers showed a 4.4-fold (95% CI 2.6, 7.5) 

pharyngeal cancer risk after adjusting for chewing and alcohol compared with never 

smokers.  The odds ratio in current smokers (i.e. smokers at the time of diagnosis) was 

found to be 7.0 (95% CI 3.8, 12.6) after adjusting for the chewing and alcohol habits. 

The ex-smokers who had given up the habit of smoking more than six months prior to 

the time of diagnosis had OR=2.3 (95% CI 1.2, 4.1) (Table 24).  

Bidi was the most common type smoked - 336(90%) cases and 186(50%) controls 

smoked bidis. Among all male ever bidi smokers, the OR was 5.0 (95% CI 2.9, 8.7) 

compared to never smokers. Those who started smoking at or before the age of 22 

years showed a 2 times higher risk compared with those who started after 22 years of 

age (ratio of ORs 2.0; 95% CI 1.4, 2.7), and those who smoked more than 12 bidis per 

day also showed more than a 2 times higher risk than those who smoked less than or 

equal to 12 bidis (ratio of ORs 2.3; 95% 1.6, 3.1). Those who smoked more than 30 

years had more than 3 times higher risk than those who smoked less than or equal to 

30 years (ratio of ORs 3.4; 95% CI 2.7, 4.1) (Table 25). 
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Table 24. Number of cases and controls by smoking status (current or ex -smokers in overall smoking 
habitués) with odds ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) –males 

Tobacco smoking Ca. 

(no.) 

Con. 

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

Never smokers 28 142 1.0 1.0 

Ever smokers 346 232 7.3(4.5, 12.0) 4.4(2.6, 7.5) 

     

Current smokers 277 148 11.4(6.6, 19.7) 7.0(3.8, 12.6) 

Ex-smokers 69 84 3.5(2.0, 6.2) 2.3(1.2, 4.1) 
Total subjects 374 374   
The above estimates are adjusted for the effect of chewing and alcohol. 

 Table 25. Number of cases and controls by bidi smoking (only bidi smoking and both bidi and cigarette 
smoking) with odds ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

Bidi smoking Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Never smokers 28 142 1.0 1.0 

Ever bidi smokers 336 186 8.6(5.1, 14.3) 5.0(2.9, 8.7) 

Age at start of habit     

At or before 22 years 233 94 11.0(6.4, 19.0) 6.5(3.6, 11.6) 

After 22 years 103 92 5.4(3.1, 9.6) 3.2(1.7, 6.0) 

Number smoked per day     

<  12 bidis 86 96 4.4(2.5, 7.8) 3.1(1.7, 5.8) 
 

>  12 bidis 250 90 12.8(7.3, 22.3) 7.2(3.9, 13.1) 

Duration smoked     

< 30 years 127 105 5.1(3.0, 8.8) 3.0(1.6, 5.4) 
 

> 30 years 209 81 16.6(8.9, 30.9) 10.1(5.2, 19.8) 

Total subjects 374 374   
The above estimates are adjusted for the effect of chewing and alcohol. 

 

Those who ever smoked only bidis had a high risk (OR=6.7; 95% CI 3.7, 12.3). Those 

who started smoking at 22 years of age or before had a two times higher risk than 

those who started later (ratio of ORs 2.0; 95% CI 1.3, 2.7). The increase in the risk for 

those who smoked > 12 bidis per day was 2.6 times higher than those who smoked 

less than 13 bidis (ratio of ORs 2.6; 95% CI 1.9, 3.3). Those who smoked for more 

than 30 years had a 3 times higher risk compared with those who smoked for less than 

or equal to 30 years (ratio of ORs 2.9; 95% CI 2.2, 3.6) (Table 26). The risk of 

pharyngeal cancer was higher in those who ever smoked only bidis than in those who 

were combined ever smokers with bidi and some other form of smoking. 
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Among male ever cigarette smokers, the OR was 1.1(95% CI 0.5, 2.2) compared 

to never smokers. Those who started smoking at or before the age of 25 years showed 

more than a three times higher risk than those who started after 25 years (ratio of ORs 

3.5; 95% CI 2.2, 4.8). Those who smoked more than 5 cigarettes per day showed a 

slightly higher risk (1.2 times) than those who smoked less than or equal to 5 cigarettes 

per day (ratio of ORs 1.2; 95% CI 0.2, 2.2). Those who smoked for more than 25 years 

had a 3 times higher risk than those who smoked less than or equal to 25 years (ratio 

of ORs 2.8; 95% CI 1.8, 3.9) (Table 27). 
 

Among males who ever smoked only cigarettes, the OR was 0.6(95% CI 0.2, 1.7) 

compared to never smokers. Those who smoked only cigarettes and started the habit 

at or before 25 years of age had a risk of 9.0(95% CI 6.8, 11.2) compared to those 

started after age of 25. The number of cigarettes (<5 vs. >5) and duration of smoking 

(<27 vs. >27 years) also affected the risk (ratio of ORs 2.7(95% CI 0.9, 4.4)) and 2.0 

(95% CI 0.4, 3.6), respectively. Overall, cigarette smokers didn‟t show any increase in 

risk compared with never smokers (Table 28). 

Table 26. Number of cases and controls by bidi smoking (only bidi smokers) with odds ratios (OR) of 
pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

Bidi smoking Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Never smokers 28 142 1.0 1.0 
Only ever bidi smokers  311 157 10.6(6.2, 18.2) 6.7(3.7, 12.3) 

Age at start of habit     
At or before 22 years           215 79 14.6(8.2, 26.2) 9.3(4.9, 17.5) 

After 22 years           96 78 7.4(4.0, 13.5) 4.7(2.4, 9.2) 
No. smoked per day      

< 12 bidis 82 83 5.7(3.2, 10.4) 4.3(2.2, 8.3) 
 

> 12 bidis 229 74 17.9(9.8, 32.5) 11.0(5.7, 21.5) 
Duration smoked     

< 30 years 113 85 6.9(3.8, 12.4) 4.3(2.2, 8.2) 
 

> 30 years 198 72 18.8(10.0, 35.1) 12.3(6.1, 24.5) 
Total subjects 374 374   

 The above estimates are adjusted for the effect of chewing and alcohol. 
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Table 27. Number of cases and controls by cigarette smoking (only cigarette smokers and both bidi and 

cigarette smokers) with odds ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) – 
males 

Cigarette smoking Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Never smokers 28 142 1.0 1.0 

Ever cigarette smokers 35 74 2.2(1.2, 4.1) 1.1(0.5, 2.2) 

Age at start of habit     

At or before 25 years                      31 49 2.8(1.5, 5.5) 1.4(0.7, 3.0) 

After 25 years  4 25 0.8(0.2, 2.6) 0.4(0.1, 1.5) 

Number smoked per day     

< 5 cigarettes 16 39 1.8(0.8, 3.9) 0.98(0.4, 2.3) 
 

> 5 cigarettes 19 35 2.7(1.3, 5.7) 1.2(0.5, 2.9) 

Duration smoked     

< 25 years 11 38 1.1(0.5, 2.6) 0.6(0.2, 1.6) 
 

> 25 years 24 36 3.7(1.8, 7.8) 1.7(0.7, 4.0) 

Total subjects 374 374   
 The above estimates are adjusted for the effect of chewing and alcohol. 
 

Table 28. Number of cases and controls by  cigarette smoking (only cigarette smokers) with odds ratios 
(OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

The above estimates are adjusted for the effect of chewing and alcohol. 
 

There were 25(7%) cases and 29(8%) controls who ever smoked both bidis and 

cigarettes. With regard to the risk among ever smokers of both bidis and cigarettes, the 

OR was 1.5(95% CI 0.7, 3.4) compared to never smokers, and the risk was (1.4 times) 

higher than the risk among all those who ever smoked cigarettes (ratio of ORs 1.4; 

95% CI 0.5, 2.2). Those who started smoking bidi and cigarettes at or before the age of 

Only cigarette smoking Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Never smokers  28 142 1.0 1.0 

Only ever cigarette smokers 10 45 1.1(0.5, 2.8) 0.6 (0.2, 1.7) 
Age at start of habit     

At or before 25 years                               9 25 1.6(0.6, 4.2) 0.9(0.3, 2.6) 
After 25 years  1 20 0.3(0.03, 2.3) 0.1(0.01, 1.2) 
Number smoked per day      

<5 cigarettes 2 27 0.4(0.1, 2.0) 0.3(0.1, 1.6) 
 

>5 cigarettes 8 18 1.7(0.6, 4.8) 0.8(0.2, 2.6) 
Duration smoked     

< 27 years 3 23 0.6(0.2, 2.2) 0.4(0.1, 1.6) 
 

> 27 years 7 22 1.6(0.6, 4.5) 0.8(0.2, 2.4) 

Total subjects 374 374   
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22 showed more than a 2 times higher risk than those who started after 22 years(ratio 

of ORs 2.7; 95% CI 1.4, 3.9). Those who smoked bidis for more than 23 years had a 5 

times higher risk compared with those who smoked for less than or equal to 23 years 

(ratio of ORs 5.3; 95% CI 4.0, 6.6). Those who smoked cigarettes for more than 25 

years had a 5 times higher risk compared with those who smoked for less than or equal 

to 25 years (ratio of ORs 5.3; 95% CI 4.0, 6.6) (Table 29).  

Table 29. Number of cases and controls by bidi and cigarette smoking (both bidi and cigarette smokers) 
with odds ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

Bidi and cigarette smoking Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Never smokers  28 142 1.0 1.0 
Ever bidi and cigarette smokers       25 29 3.3(1.6, 6.9) 1.5(0.7, 3.4) 

Age at start of (bidi and cigarette)     
 At or before 22 years                                      18 15 4.6(2.0, 10.8) 2.4(0.9, 6.3) 

 After 22 years   7 14 2.0(0.7, 5.9) 0.9(0.3, 2.8) 
No. of bidis smoked     
< 20 bidis 8 15 2.1(0.8, 5.8) 1.6(0.5, 4.6) 

 

> 20 bidis 17 14 4.7(2.0, 11.4) 1.6(0.6, 4.5) 
Duration of bidis smoked     
<23  years 6 16 0.95(0.3, 3.0) 0.6(0.2, 2.0) 

 

>23  years 19 13 7.5(3.0, 18.3) 3.2(1.2, 8.8) 
No. of cigarettes smoked in  

(bidi and cigarette) 
    

< 6 cigarettes 15 16 3.2(1.4, 7.6) 1.8(0.7, 4.5) 
 

> 6 cigarettes 10 13 3.6(1.3, 9.9) 1.4(0.5, 4.3) 
Duration of cigarettes smoked     
< 25 years 6 16 0.95(0.3, 3.0) 0.6(0.2, 2.0) 

 

> 25 years 19 13 7.5(3.0, 18.3) 3.2(1.2, 8.8) 
Total subjects 374 374   

 The above estimates are adjusted for the effect of chewing and alcohol. 

7.3.2 Chewing 

Ever chewing was more common among male cases (101, 27%) than in male controls 

(81, 22%).  Past chewers (37, 10%) were also more frequent in cases than (23, 6%) in 

controls. The risk in ever chewers after adjusting (for smoking and alcohol) the OR 

was 1.6 (95% CI 1.04, 2.5) compared with never chewers (Table 30). About two thirds 

of ever chewers continued the habit of chewing at the time of the interview. Current 

chewers showed a slightly higher risk compared with the past chewers (ratio of ORs 
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1.1; 95% CI 0.5, 1.8). The risk due to tobacco chewing was 2.2 (95% CI 1.3, 3.9) after 

adjusting for smoking and alcohol. 

The results indicated further that for the frequency per day, duration in years, and 

retaining of the quid, there was a dose response relation in the risk. Swallowing the 

quid juice practically had no effect on the risk of pharyngeal cancer (Table 30).  

Table 30. Number of cases and controls by chewing habit (both tobacco and non tobacco chewers) with 
odds ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

Chewing Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95% CI) 

Adjusted OR 
(95% CI) 

Never chewers 273 293 1.0 1.0 

Ever chewers 101 81 1.3(0.95, 1.8) 1.6(1.04, 2.5) 

     

Current chewers 64 58 1.2(0.8, 1.7) 1.7(1.0, 2.8) 

Past  chewers 37 23 1.7(1.0, 3.0) 1.5(0.7, 2.9) 

     

Ever tobacco chewers 56 45 1.3(0.9, 2.0) 2.2(1.3, 3.9) 

Ever non-tobacco chewers 45 36 1.3(0.8, 2.1) 1.1(0.6, 2.0) 

Age at start of chewing      

At or before 25 years                                        69 47 1.6(1.1, 2.4) 1.9(1.1, 3.2) 

After 25 years            32 34 0.98(0.6, 1.6) 1.3(0.7, 2.4) 

No. of times chewed     

< 3 times 45 53 0.9(0.6, 1.4) 0.9(0.5, 1.6) 

 

> 3 times 56 28 2.0(1.2, 3.1) 3.1(1.7, 5.7) 

Duration chewed     

< 25 years 50 42 1.3(0.8, 1.9) 1.3(0.8, 2.4) 

 

> 25 years 51 39 1.4(0.9, 2.1) 2.0(1.1, 3.6) 

Duration of quid placement      

< 10 minutes 49 59 0.9(0.6, 1.3) 1.0(0.6, 1.7) 
 

> 10 minutes 52 22 2.5(1.5, 4.3) 3.4(1.7, 6.8) 

Quid juice swallow     

  No 65 67 1.0(0.7, 1.5) 1.8(0.8, 3.4) 

 Yes 36 14 2.6(1.4, 4.8) 1.5(0.9, 2.5) 

Total subjects 374 374   

The above estimates are adjusted for the effect of smoking and alcohol. 

In females, a significantly increased risk was also noticed among those who ever 

chewed (OR 2.4; 95% CI 1.1, 5.3) compared with those never chewed.  A tobacco 

chewer showed a 5 times higher risk compared to non-tobacco chewers (ratio of ORs 

4.9, 95% CI 3.4, 6.5). In general, more than 2 times per day chewers showed a 4 times 

higher risk compared with less than or equal to 2 times a day (ratio of ORs 4.2, 95% CI 
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2.8, 5.7). Those who chewed for more than 30 years showed a 1.5 times higher risk 

compared with less than or equal to 30 years (ratio of ORs 1.5; 95% CI 0.09, 2.8), and 

those who retained quid for more than 10 minutes showed an 8 times higher risk 

compared with less than or equal to 10 minutes (ratio of ORs 8.0; 95% CI 6.4, 9.6). 

Swallowing did not affect the risk (Table 31). 

Table 31. Number of cases and controls by chewing habit (both tobacco and non-tobacco chewers) with 
odds ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) – females 

 

 

 

 

 

 

 

 

 

 

 

7.3.3 Smoking and chewing 

Among these habits, smoking was the most common practice and was reported by 

346(93%) cases and 232(62%) controls. Among never drinkers, the prevalence of both 

ever chewing and ever smoking was 9.4% in cases and 8.3% in controls. The combined 

Chewing Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Never chewers 35 48 1.0 
Ever chewers 30 17 2.4(1.1, 5.3) 

    
Current chewers 25 12 2.8(1.2, 6.5) 

Past chewers 5 5 1.5(0.4, 5.6) 
    

Ever tobacco chewers 17 3 5.9(1.7, 20.6) 
Ever non-tobacco chewers 13 14 1.2(0.5, 3.3) 
Age at start of chewing    

At or before 20 years                                                19 10 2.6(1.1, 6.2) 
After 20 years    11 7 2.3(0.8, 6.7) 

No. of times chewed    
< 2 times 6 10 0.9(0.3, 3.0) 

 
> 2 times 24 7 3.8(1.5, 9.5) 

Duration chewed    
< 30 years 11 7 2.0(0.7, 5.5) 

 

> 30 years 19 10 2.9(1.1, 7.8) 
Duration of quid placement     
< 10 minutes 12 14 1.1(0.4, 2.9) 

 

> 10 minutes  18 3 8.8(2.0, 38.5) 
Quid juice swallow    
No 24 13 2.5(1.1, 5.5) 

 Yes 6 4 2.4(0.6, 9.4) 
Total subjects 65 65  
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effect of smoking and chewing habits showed a 9-fold risk (OR 9.0; 95% CI 3.7, 21.6) 

for pharyngeal cancer compared with those who reported neither habit. The risk in 

those who reported the combined habits of bidi smoking and chewing was OR= 8.8 

(95% CI 3.3, 23.3) compared with never bidi smokers and never chewers (OR=1). The 

joint effect of any smoking and chewing was close to additive (Table 32). 

Table 32. Number of cases and controls by tobacco use (it concerns never drinkers) with odds ratios (OR) 
of pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

Tobacco use Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Never smokers and never chewers 10 101 1.0 

Only smoking 96 145 5.5(2.6, 11.3) 

Only chewing 15 36 3.8(1.5, 9.7) 

Smoking  and chewing 35 31 9.0(3.7, 21.6) 

    

Never bidi smokers and never 
chewers 

8 45 1.0 

Only bidi smoking 88 100 4.9(2.1, 11.3) 

Only chewing 15 36 2.4(0.9, 6.6) 

Bidi smoking and Chewing 32 21 8.8(3.3, 23.3) 

Total subjects 374 374  

 

7.4 Alcohol consumption 

The number of ever alcohol drinkers among males was 218(58%) in the cases 

and 61(16%) in the controls. There were only 3 females who consumed 

alcoholic beverages in the cases and none in the controls (Table 33).  

Table 33. Number and percentage distribution of cases and controls by alcohol drinking and gender  

 

 
Alcohol use 

Cases Controls 

Male Female Male Female 
No. %  No. %  No. %  No. %  

Never alcohol habitués 156 41.7 62 95.4 313 83.7 65 100 

Ever alcohol habitués 218 58.3 3 4.6 61 16.3 0 0 

Total subjects 374 100.0 65 100.0 374 100.0 65 100.0 
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Therefore, the effect of ever alcohol drinking on the risk of pharyngeal cancer was 

considered only in males. The majority of alcohol drinkers 160(74%) in cases 

continued the habit of drinking till the time of interview. 

Furthermore, overall ever alcohol users were categorised into users of only 

domestic products (which were normally toddy and arrack, beverages consisting of raw 

spirits), only foreign product users (processed drinks such as beer, wine, whisky, etc.), 

and domestic as well as foreign product users. 

Among the ever alcohol habitués there were 106(49%) cases and 20(33%) 

controls who were domestic alcohol users, 66(30%) cases and 31(51%) controls were 

only foreign alcohol users and 46(21%) cases and 10(16%) controls consumed both the 

products. 

In total, after adjusting for smoking and chewing habits, ever alcohol drinkers 

seemed to run a 4.3-fold (95% CI 2.8, 6.4) pharyngeal cancer risk compared with never 

drinkers. The risks were 5.2 (95% CI 3.3, 8.3) in current alcohol users and 2.7 (95% CI 

1.5, 5.0) in ex-alcohol users. Therefore, current drinkers showed an elevated risk 

compared with ex-drinkers (ratio of ORs 1.9; 95% CI 1.3, 2.6) (Table 34). 

Table 34. Number of cases and controls by alcohol drinking status (current or ex-alcohol drinkers in overall 
alcohol drinking habitués) with odds ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  
CI) -males  

Alcohol drinking Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Never alcohol users 156 313 1.0 1.0 

Ever alcohol users 218 61 6.2(4.2, 9.2) 4.3(2.8, 6.4) 

     

Current alcohol users 160 39 7.4(4.7, 11.6) 5.2(3.3, 8.3) 

Ex-alcohol users   58 22 4.4(2.5, 7.7) 2.7(1.5, 5.0) 

Total subjects 374 374   

The above estimates are adjusted for the effect of smoking and chewing.  

Those with an age younger than 31 years at the start of the habit showed a higher risk 

(2.5 times) compared with those who started at an age of older than 30 years (ratio of 

ORs 2.5; 95% CI 1.8, 3.2). Among overall ever alcohol consumers, daily drinkers were 

161(74%) cases and 22 (36%) controls. There were 57(26%) cases of less than daily 

drinkers and 39(64%) in controls. The OR in daily drinkers showed more than a six 
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times higher risk compared with non-daily drinkers (ratio of ORs 6.3; 95% CI 5.6, 6.9). 

The duration of alcohol consumption also had an effect; (OR 2.7; 95% CI 1.6, 4.6 and 

OR 6.5; 95% CI 3.7, 11.3) at the cut of level of 20 years (Table 35). 

Table 35. Number of cases and controls by alcohol drinking (domestic, foreign and both drinks) with odds 
ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) -males  

Alcohol drinking Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Age at start of habit     

Never drinkers   156 313 1.0 1.0 

At or before 30 years                                                        168 36 9.1(5.6, 15.0) 6.0(3.6, 10.1) 

After 30 years  50 25 3.1(1.8, 5.4) 2.4(1.3, 4.3) 

     
No. of times drank per week     

Daily  161 22 16.8(8.8, 32.2) 11.3(5.8, 21.9) 

Less than daily  57 39 2.4(1.5, 3.8) 1.8(1.1, 2.9) 

     

Duration of alcohol consumption     

< 20 years 77 32 3.9(2.4, 6.3) 2.7(1.6, 4.6) 
 

> 20 years 141 29 9.5(5.6, 16.3) 6.5(3.7, 11.3) 

Total subjects 374 374   

The above estimates are adjusted for the effect of smoking and chewing.  
 

7.4.1 Consumption of domestic products 

Within the domestic beverage consumers, the majority were arrack drinkers -147(92%) 

cases and 28(88%) controls. Among only ever domestic product consumers, 58(55%) 

and 48(45%) cases and 10(50%) and 10(50%) controls started drinking at or before 28 

years and after 28 years, respectively. Nearly three-fourths of the cases 81(76%) drank 

daily compared to 7(35%) controls, 67(63%) cases drank for more than 20 years 

compared with 9(45%) controls.  

In males, the risk associated with consuming domestic products was high (OR 6.4; 

CI 3.6, 11.4) compared with never drinkers of any alcohol products and when adjusted 

for chewing and alcohol. In those who started the habit at or before 28 years, the risk 

was 6.4 (95% CI 3.0, 13.5) in those who started after 28 years, it was 6.0 (95% CI 2.8, 

12.6). Daily drinkers had a higher risk than those who drank less than 7 times per 

week. The OR in daily drinkers showed a 7.7 times higher risk compared with non-
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daily drinkers (ratio of ORs 7.7; 95% CI 6.7, 8.8). Those who drank for more than 20 

years showed a 2.2 times higher risk compared to those who drank for less than or 

equal to 20 years (ratio of ORs 2.2; 95% 1.2, 3.2) (Table 36). 

Table 36. Number of cases and controls by only domestic alcohol drinking with odds ratios (OR) of 
pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

Only domestic alcohol drinking Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Never drinkers   156 313 1.0 1.0 

Only ever domestic alcohol drinkers 106 20 9.5(5.4, 16.8) 6.4(3.6, 11.4) 

Age at start of habit     

At or before 28 years                                                                       58 10 10.2(4.9, 21.3) 6.4(3.0, 13.5) 

After 28 years             48 10 8.1(3.8, 17.1) 6.0(2.8, 12.6) 

No. of times drank per week     

Daily 81 7 24.3(9.5, 62.2) 16.2(6.3, 41.6) 

Less than daily 25 13 3.0(1.4, 6.3) 2.1(0.97, 4.5) 

Duration of alcohol consumption     

< 20 years 39 11 5.6(2.6, 11.8) 4.1(1.9, 8.7) 
 

> 20 years 67 9 13.8(6.3, 30.0) 8.9(4.0, 19.7) 

Total subjects 374 374   

The above estimates are adjusted for the effect of smoking and chewing.  
 

7.4.2 Consumption of foreign products 

Those who consumed only foreign products were relatively few - 66(18 %)  cases and 

31(8%)  controls. 50(76%) and 16(24%) cases, and 17(55%) and 14(45%) controls 

started drinking at or before the age of 30 years and after 30 years, respectively. In 

numbers, 41 (62%) cases and 9(29%) controls drank daily (Table 37).  

Among only foreign alcohol drinkers, the risk observed was 2.6 (95% CI 1.5, 4.5) 

compared with never drinkers of any alcoholic products. Males who started the habit 

at or before 30 years showed a 2.3 times higher risk compared to those who started 

after 30 years (ratio of ORs 2.3; 95% CI 1.4, 3.3). 

Daily drinkers had a higher risk than non-daily drinkers. The risk of daily drinkers 

was 3.5 times more than in the non-daily drinkers (ratio of ORs 3.5, 95% CI 2.5, 4.4). 

Those who drank for more than 20 years showed a higher risk (2.1 times) compared to 

those who drank for less than or equal to 20 years (ratio of ORs 2.1; 95% CI 1.2, 3.0) 

(Table 37).  
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Table 37. Number of cases and controls by only foreign alcohol drinking with odds ratios (OR) of 
pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

Only foreign alcohol drinking Ca. 

(no.) 

Con. 

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

Never drinkers   156 313 1.0 1.0 

Only ever foreign alcohol drinkers 66 31 3.6(2.2, 5.9) 2.6(1.5, 4.5) 

Age at start of habit     

At or before 30 years                                                                                       50 17 4.9(2.6, 9.4) 3.5(1.8, 6.9) 

After 30 years   16 14 1.9(0.8, 4.4) 1.5(0.6, 3.6) 

No. of times drank per week     

Daily 41 9 7.7(3.5, 17.1) 5.2(2.3, 12.0) 

Less than daily 25 22 1.9(0.98, 3.6) 1.5(0.8, 3.0) 

Duration of alcohol consumption     

< 20 years 24 16 2.3(1.1, 4.7) 1.8(0.8, 3.8) 
 

> 20 years 42 15 5.1(2.5, 10.4) 3.7(1.8, 7.7) 

Total subjects 374 374   
The above estimates are adjusted for the effect of smoking and chewing. 
 

 

7.4.3 Consumption of domestic and foreign products 

Among those males who consumed both domestic and foreign products, the OR was 

5.7 (95% CI 2.5, 4.5) compared to never drinkers of any alcoholic products. Among 

those who started the habit at or before 30 years of age, the OR was 4 times higher 

than those who started after 30 years (ratio of ORs 3.9; 95% CI 2.3, 5.6). It was also 

observed that daily drinkers had a 7.5 times higher risk than non-daily drinkers (ratio of 

ORs 7.5; 95% CI 6.0, 9.1). Those who drank for more than 20 years showed a higher 

risk (2.9 times) compared to those who drank for less than or equal to 20 years (ratio  

of ORs 2.9; 95% CI 1.5, 4.3) (Table 38). 

In general, the risk of pharyngeal cancer was higher among those consuming 

domestic products (p < 0.05) than in those consuming only foreign products, and the 

risk in those who consumed both domestic and foreign products was about the same 

as that of domestic products only (p-value=0.91). 
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Table 38. Number of cases and controls by domestic and foreign alcohol drinking with odds ratios (OR) of 
pharyngeal cancer and 95%  confidence intervals (95%  CI) – males 

Domestic and foreign alcohol drinking Ca. 

(no.) 

Con. 

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

Never drinkers   156 313 1.0 1.0 

Ever domestic and foreign alcohol 
drinkers 

46 10 9.3(4.2, 20.6) 5.7(2.5, 4.5) 

Age at start of habit     

At or before 30 years                                                                                  41 7 12.1(4.8, 30.4) 7.5(2.9, 19.5) 

After 30 years            5 3 2.7(0.6, 12.6) 1.9(0.4, 8.7) 

No. of times drank per week     

Daily 39 6 15.6(5.7, 42.6) 9.8(3.5, 27.5) 

Less than daily 7 4 2.1(0.6, 7.4) 1.3(0.3, 4.8) 

Duration of alcohol consumption     

< 20 years 14 5 5.6(1.7, 18.8) 2.7(0.7, 9.8) 
 

> 20 years 32 5 11.5(4.2, 31.5) 7.8(2.7, 21.8) 

Total subjects 374 374   
The above estimates are adjusted for the effect of smoking and chewing 

7.5 Dietary habits 

In the present study, in males, it was observed that rice in combination with ragi (62%, 

52%) constituted the major staple diet followed by rice in combination with jowar 

(12%, 15%) and rice in combination with wheat (2%, 4%) among cases and controls, 

respectively. In females, rice in combination with ragi (48%, 63%) constituted the 

major staple diet followed by rice in combination with jowar (12%, 15%) and rice in 

combination with wheat (5%, 5%) among cases and controls, respectively (Table 39).  

Table 39. Number and percentage distribution of cases and controls by staple diet consumed by gender.  

Others*   includes only ragi; only jowar; ragi and jowar; ragi and wheat; ragi, w heat and jow ar; rice, ragi and jow ar; rice, jow ar and 
w heat; and ragi, rice, jow ar and w heat.  

 
Staple diet 

Males  Females  

Cases Controls Cases Controls 

No. % No. % No. % No. % 

Rice only  60 16.0 67 17.9 19 29.3 6 9.2 

Rice and ragi 230 61.5 196 52.4 31 47.7 41 63.1 

Rice and jow ar 43 11.5 55 14.7 8 12.3 10 15.4 

Rice and w heat 8 2.1 15 4.0 3 4.6 3 4.6 

Rice, ragi and w heat 8 2.1 11 2.9 - - - - 

Others* 25 6.7 30 8.0 4 6.2 5 7.7 

Total 374 100.0 374 100.0 65 100.0 65 100.0 
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Overall, in males 363(97.1%) of cases and 356(95.2%) of controls, and in females 

64(98.5%) of cases and similar number of controls 64(98.5%) consumed rice alone or 

in combination with other staple diet (Table 40). 

In males, a significant inverse association was found for higher frequency vs. 

lower/never users of wheat (OR 0.5; 95% CI 0.3, 0.7), jowar (0.6; 0.4, 0.99), but 

consumption of ragi had no association (OR 1.0; 95% CI 0.6, 1.5). In females, a non-

significant inverse association was found for ragi (OR 0.4; CI 0.1, 1.0), wheat (OR 0.5; 

CI 0.2, 1.2) and jowar (OR 0.5; CI 0.2, 1.1) (Table 40).  

Table 40. Number of cases and controls by staple diet consumption with odds ratios (OR) of pharyngeal 
cancer and 95%  confidence intervals (95%  CI) by gender  

In males, the abov e estimates are adjusted for the effect of smoking, chew ing and alcohol.  

In females, the abov e estimates are adjusted for the effect of chew ing.  
 

Nearly 18% of cases and 26% of controls in males, about 18% of cases and 28% of 

controls in females were vegetarians. Non-vegetarians were more frequent in cases 

than in controls in both genders. Non-vegetarians didn‟t show any increased risk 

(OR1.0; 95% CI 0.6, 1.5) in males compared to the vegetarians after adjusting for 

smoking, chewing and alcohol consumption. In females, there was a non-significant 

increased risk of 1.8 (95% CI 0.7, 4.5) when adjusted for chewing (Table 41). 

Staple diet Ca. 

(no.) 

Con. 

(no.) 

Conditional OR 

(95% CI) 

Adjusted OR 

(95% CI) 

Males     
Ragi     

Non-users/occ. Users 92 104 1.0 1.0 

1-7 times in w eek 282 270 1.2(0.9, 1.7) 1.0(0.6, 1.5) 

Wheat     

Non-users/occ. Users 164 114 1.0 1.0 

1-7 times in w eek 210 260 0.6(0.4, 0.8) 0.5(0.3, 0.7) 

Jowar     

Non-users/occ. Users 296 254 1.0 1.0 

1-7 times in w eek 78 120 0.5(0.4, 0.7) 0.6(0.4, 0.99) 

Total 374 374   

     
Females     

Ragi     

Non-users/occ. Users 24 13 1.0 1.0 

1-7 times in w eek 41 52 0.4(0.1, 0.9) 0.4(0.1,  1.0) 

Wheat     

Non-users/occ. Users 23 11 1.0 1.0 

1-7 times in w eek 42 54 0.4(0.2, 0.9) 0.5(0.2, 1.2) 

Jowar     

Non-users/occ. Users 52 44 1.0 1.0 

1-7 times in w eek 13 21 0.5(0.2, 1.2) 0.5(0.2, 1.1) 
Total subjects 65 65   
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Table 41. Number of cases and controls by dietary habit with odds ratios (OR) of pharyngeal cancer and 
95%  confidence intervals (95%  CI) by gender 

Dietary habit Ca. 

(no.) 

Con. 

(no.) 

Conditional OR 

(95% CI) 

Adjusted OR 

(95% CI) 

Males     

Vegetarian 69 98 1.0 1.0 

Non-vegetarian 305 276 1.6(1.0, 2.2) 1.0(0.6, 1.5) 

Total subjects 374 374   

Females     

Vegetarian 12 18 1.0 1.0 

Non-vegetarian 53 47 1.9(0.7, 4.7) 1.8(0.7, 4.5) 

Total subjects 65 65   

In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  

In females, the above estimates are adjusted for the effect of chewing. 

Almost all cases and controls used either coffee or tea (Table 42). Consumption of 

very hot tea or coffee was more common in the cases than in the controls (Table 43).   

Table 42. Number and percentage distribution of cases and controls by coffee or tea consumption and 
gender 

Coffee or tea Males Females 
Cases Controls Cases Controls 

No. %  No. %  No. %  No. %  

Non-users 9 2.4 34 9.1 2 3.1 2 3.1 

Coffee 54 14.4 73 19.5 14 21.5 17 26.1 

Tea 178 47.6 126 33.7 24 36.9 16 24.6 

Coffee and tea 133 35.6 141 37.7 25 38.5 30 46.2 

Total subjects 374 100.0 374 100.0 65 100.0 65 100.0 

Table 43. Number and percentage distribution of cases and controls by type of coffee or tea consumption 
and gender 

Type of coffee or tea Males Females 

Cases Controls Cases Controls 

No. %  No. %  No. %  No. %  

Non-users 9 2.4 34 9.1 2 3.1 2 3.1 

Very hot 120 32.1 65 17.4 15 23.1 12 18.5 

Moderate/cold 245 65.5 275 73.5 48 73.8 51 78.4 

Total subjects 374 100.0 374 100.0 65 100.0 65 100.0 

 

Coffee drinking was not associated with the risk of pharyngeal cancer. Tea drinking 

increased the risk significantly among males but not among females. After adjusting for 

smoking, chewing and alcohol drinking in males and adjusting for chewing in females, 

for any hot coffee, the OR was 2.2 (95% CI 1.1, 4.2) in males and 1.4 (95% CI 0.4, 5.1) 

in females, for any hot tea, the OR was 1.5 (95% CI 0.9, 2.5) in males and 1.4 (95% CI 

0.5, 4.0) in females compared to the use of moderately hot or cold coffee or tea (Table 
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44).  Only the odds ratios for hot coffee in males and any tea in males showed 

statistical significance. 

Table 44. Number of cases and controls by any coffee or tea consumption with odds ratios (OR) of 
pharyngeal cancer and 95%  confidence intervals (95%  CI) by gender  

Any coffee or tea Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Males     

No coffee 187 160 1.0 1.0 

Any coffee 187 214 0.8(0.6, 1.0) 0.8(0.5, 1.1) 

Total subjects 374 374   

Females     

No coffee 26 18 1.0 1.0 

Any coffee 39 47 0.6(0.3,  1.2) 0.6(0.3, 1.4) 

Total subjects 65 65   

Males     

Moderate/cold coffee 126 179 1.0 1.0 

Any  hot coffee 61 35 2.7(1.6, 4.6) 2.2(1.1, 4.2) 

Total subjects 374 374   

Females     

Moderate/cold coffee 32 41 1.0 1.0 

Any  hot coffee 7 6 1.5(0.4, 5.3) 1.4(0.4, 5.1) 

Total subjects 65 65   

Males     

No tea 63 107 1.0 1.0 

Any tea 311 267 1.9(1.4, 2.8) 1.7(1.1, 2.6) 

Total subjects 374 374   

Females     

No tea 16 19 1.0 1.0 

Any tea 49 46 1.3(0.6, 2.8) 1.3(0.6, 2.9) 

Total subjects 65 65   

Males     

Moderate/cold tea 208 211 1.0 1.0 
Any  hot tea 103 56 2.1(1.4, 3.1) 1.5(0.9, 2.5) 

Total subjects 374 374   

Females     

Moderate/cold tea 36 36 1.0 1.0 

Any  hot tea 13 10 1.4(0.5, 3.7) 1.4(0.5, 4.0) 

Total subjects 65 65   
In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  
In females, the above estimates are adjusted for the effect of chewing. 

7.5.1 Fruit 

In males, an increased intake of all types of fruits was observed in the controls 

compared to the cases. The majority of cases and controls used fruits like mango (47%, 
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79%), banana (51%, 73%) and lemon (43%, 65%) respectively. Similarly in females, 

consumption of fruit was higher in the controls than in the cases: mango (52%, 45%), 

banana (63%, 64%) and lemon (39%, 65%), respectively.  

The risk related to fruits was adjusted for smoking, chewing and alcohol drinking 

in males and for chewing in females. In males, a significant inverse association was 

found for higher frequency (1-7 times in a week) vs. lower frequency consumption(non 

users/occ. users) of fruit like papaya (OR 0.4; 95% CI 0.2, 0.6), banana (0.3; 0.2, 0.5), 

orange (0.3; 0.2, 0.5), lemon (0.3; 0.2, 0.4), mango (0.2; 0.1, 0.3), apple (0.2; CI 0.1, 0.4) 

and guava (0.1; 0.03, 0.2) (Table 45). 

Table 45. Number of cases and controls by fruit consumption with odds ratios (OR) of pharyngeal cancer 
and 95%  confidence intervals (95%  CI) -males  

The above estimates are adjusted for the effect of smoking, chew ing and alcohol. 

 

Fruit, 
number of consumptions per 
week 

Ca. 
(no.) 

Con.       
(no.) 

Conditional OR 
(95% CI) 

Adjusted OR 
(95% CI) 

BANANA     

Non-users/occ. users 182 101 1.0 1.0 

1-7 times in week 192 273 0.4(0.3, 0.5) 0.3(0.2, 0.5) 

ORANGE     

Non-users/occ. users 338 282 1.0 1.0 

1-7 times in week 36 92 0.4(0.2, 0.5) 0.3(0.2, 0.5) 

PAPAYA     

Non-users/occ. users 333 269 1.0 1.0 

1-7 times in week 41 105 0.3(0.2, 0.5) 0.4(0.2, 0.6) 

GUAVA     

Non-users/occ. users 367 309 1.0 1.0 

1-7 times in week 7 65 0.1(0.03, 0.2) 0.1(0.03, 0.2) 

MANGO     

Non-users/occ. users 197 78 1.0 1.0 

1-7 times in week 177 296 0.2(0.2, 0.3) 0.2(0.1, 0.3) 

APPLE     

Non-users/occ. users 328 247 1.0 1.0 

1-7 times in week 46 127 0.3(0.2, 0.4) 0.2(0.1, 0.4) 

LEMON     

Non-users/occ. users 212 130 1.0 1.0 

1-7 times in week 162 244 0.4(0.3, 0.5) 0.3(0.2, 0.4) 

Total subjects 374 374   
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In females, a significant inverse association was found for higher frequency vs. lower 

frequency consumption of fruits like mango (OR 0.4; 95% CI 0.2, 0.9), lemon (0.3; 0.1, 

0.8) guava (0.1; 0.01, 0.96), and non-significant inverse association with apple (OR 0.6; 

95 % CI 0.3, 1.5), orange (0.4; 0.1, 1.4), and papaya (0.4; 0.2, 1.1) was found (Table 46). 

Table 46. Number of cases and controls by fruit consumption with odds ratios (OR) of pharyngeal cancer 
and 95%  confidence intervals (95%  CI) -females  

Fruit, 
number of consumptions per 
week 

Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

BANANA     

Non-users/occ. users 24 23 1.0 1.0 

1-7 times in week 41 42 0.9(0.5, 1.9) 1.2(0.6, 2.5) 

ORANGE     

Non-users/occ. users 60 55 1.0 1.0 

1-7 times in week 5 10 0.4(0.1, 1.4) 0.4(0.1, 1.4) 

PAPAYA     

Non-users/occ. users 57 50 1.0 1.0 

1-7 times in week 8 15 0.5(0.2, 1.2) 0.4(0.2, 1.1) 

GUAVA     

Non-users/occ. users 62 54 1.0 1.0 

1-7 times in week 3 11 0.1(0.01, 0.9) 0.1(0.01, 0.96) 

MANGO     

Non-users/occ. users 31 16 1.0 1.0 

1-7 times in week 34 49 0.4(0.2, 0.8) 0.4(0.2, 0.9) 

APPLE     

Non-users/occ. users 51 45 1.0 1.0 

1-7 times in week 14 20 0.6(0.2, 1.4) 0.6(0.3, 1.5) 

LEMON     

Non-users/occ. users 40 23 1.0 1.0 

1-7 times in week 25 42 0.3(0.1, 0.7) 0.3(0.1, 0.8) 

Total subjects 65 65   

The above estimates are adjusted for the effect of chewing. 
 

In males, 24% of the cases and 5% of the controls were reported as non-

users/occasional users in a week of any fruit. 23% of cases and 13% of controls 

consumed one type of fruit during a week, and 24% consumed any two fruit types. In 

controls, 24% consumed any three fruit types followed by any two fruit types (17%). 

None of the cases and 3.5% of controls consumed every fruit type (Table 47). 

Among females, 25% of cases and 6% of controls were reported as 

non/occasional users of any fruit in a week. In cases, 23% consumed any two fruit 
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types followed by one fruit type (17%) or any four fruit types (17%). In controls, 26% 

consumed any three fruit types followed by any one fruit type (22%). None of the 

cases and only one control consumed all seven fruit types listed on the questionnaire 

(Table 47). 

Table 47. Number and percentage distribution of cases and controls by number of fruits (types) in a week 
by gender 

The risk related to consumption of any fruit was adjusted for smoking, chewing and 

alcohol drinking in males and for chewing in females. In males, a significant inverse 

association was found for consumption of one fruit type per week (OR 0.3; CI 0.1, 0.7) 

up to six to seven fruit types per week (OR 0.01; CI 0.003, 0.1) compared to non-

users/occasional users of any fruit per week (p for trend <0.001) (Table 48).  

Among females, a significant inverse association was found for consumption of 

more than three fruit types. In women with more than 3 fruit types consumption per 

week, the OR was (OR 0.3; CI 0.1, 0.9) compared to women with those who used  at 

most one fruit type per week. The trend was significant in women also (p= 0.036) 

(Table 48). 

A significant protective effect was also observed by servings per week. In males, 

the ORs were for those who consumed various fruits by the upper tertile (weekly 13+ 

servings) 0.04 (CI 0.01, 0.1), middle tertile (7-12 servings) 0.1 (CI 0.04, 0.2) and lower 

tertile (1-6 servings) 0.3(CI 0.1, 0.6) compared to non- users/occasional users of any 

 

Number of fruits (types) 

consumed per week  

Males  Females  

Cases Controls Cases Controls 

No. %  No. %  No. %  No. %  

0 88 23.5 19 5.1 16 24.6 4 6.2 

1 85 22.7 49 13.1 11 16.9 14 21.5 

2 90 24.1 65 17.4 15 23.1 6 9.2 

3 68 18.2 89 23.8 8 12.3 17 26.2 

4 30 8.0 56 14.9 11 16.9 12 18.5 

5 6 1.6 57 15.2 3 4.6 9 13.8 

6 7 1.9 26 7.0 1 1.5 2 3.1 

7 - - 13 3.5 - - 1 1.5 

Total 374 100.0 374 100.0 65 100.0 65 100.0 
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fruit. The trend in the protective effect was significant with an increase in the 

cumulative frequency in servings of consumption of various fruits (p for trend <0.001) 

(Table 49). 

In females, a significant protective effect was observed for those who consumed 

various fruits by the upper tertile (weekly 11+ servings) (OR 0.2; CI 0.1, 0.7) and 

however, statistically not significant, a protective effect for middle tertile (4-10 

servings) (OR 0.5; CI 0.2, 1.2) compared to the lower tertile (0-3 servings). The trend 

in the protective effect was significant with an increase in the cumulative frequency in 

servings of consumption of various fruits (p for trend 0.009) (Table 49). 

 

Table 48. Number of cases and controls by number of fruits (types) in a week with odds ratios (OR) of 

pharyngeal cancer and 95%  confidence intervals (95%  CI) by gender  
 

In females, the above estimates are adjusted for the effect of chewing.  
In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  
 

 

 

Number of  fruits (types) 

consumed per week  

Ca.   

(no.) 

Con.   

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

p-value 

Males      

0 88 19 1.0 1.0  

1 85 49 0.4(0.2,0.7) 0.3(0.1,0.7)  

2 90 65 0.3(0.2,0.6) 0.3(0.1,0.7)  

3 68 89 0.2(0.1,0.3) 0.1(0.01,0.3)  

4 30 56 0.1(0.04,0.2) 0.1(0.03,0.2)  

5 6 57 0.03(0.01,0.1) 0.03(0.01,0.1)  

6-7 7 39 0.04(0.01,0.1) 0.01(0.003,0.1) < 0.001 

Total 374 374    

      

Females      

<1 27 18 1.0 1.0  

2-3 23 23 0.7(0.4, 1.4) 0.9(0.4, 1.8)  

4+ 15 24 0.3(0.1, 0.8) 0.3(0.1, 0.9) 0.036 

Total 65 65    
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Table 49. Number of cases and controls by number of fruit servings in a week with odds ratios (OR) of 
pharyngeal cancer and 95%  confidence intervals (95%  CI) by gender 

In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  
In females, the above estimates are adjusted for the effect of chewing. 
 
 

7.5.2 Vegetables 

 

In males, an increased intake of all types of vegetables was observed in the controls 

compared to the cases. The majority of cases and controls used vegetables like green 

leafy vegetables (83%, 93%), cauliflower (60%, 77%), beans (70%, 75%) and brinjal 

(72%, 72%). Similarly in female cases and controls, consumption of vegetables like 

green leafy vegetables (89%, 94%), beans (59%, 82%) and brinjal (60%, 65%), 

respectively was found.  

The risk related to vegetables was adjusted for smoking, chewing and alcohol 

drinking in males and for chewing in females. In males, a significant inverse association 

was found for higher frequency (1-7 times in week) vs. lower frequency consumption 

(non-users/occ. users) of vegetables like beans (OR 0.5; 95% CI 0.3, 0.8), carrot (0.5; 

0.3, 0.7), ladies finger (0.3; 0.2, 0.5), cauliflower (0.3; 0.2, 0.5), green leafy vegetables 

(0.3; 0.1, 0.6) and cucumber (0.3; 0.2, 0.4). A non-significant, inverse association was 

Number of fruit 

servings in a week  

Ca.   

(no.) 

Con.   

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

P value 

Males      

0 88 19 1.0 1.0  

1-6 187 119 0.4(0.2, 0.6) 0.3(0.1, 0.6)  

7-12 77 123 0.1(0.1, 0.3) 0.1(0.04, 0.2)  

13+ 22 113 0.1(0.02, 0.1) 0.04(0.01, 0.1) <0.001 

Total 374 374    

      

Females      

<3 37 20 1.0 1.0  

4-10 20 23 0.5(0.2, 1.0) 0.5(0.2, 1.2)  

11+ 8 22 0.1(0.06, 0.5) 0.2(0.1, 0.7) 0.009 

Total 65 65    
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found for vegetables like potato (OR 0.8; 95% CI 0.6, 1.2) and brinjal (0.9; 0.6, 1.3) 

(Table 50). 

Table 50. Number of cases and controls by vegetable consumption with odds ratios (OR) of pharyngeal 

cancer and 95%  confidence intervals (95%  CI) -males  

The above estimates are adjusted for the effect of smoking, chewing and alcohol. 
 

In females, a significant inverse association was found for higher frequency vs. 

lower frequency consumption of vegetables like carrot (OR 0.4; 95% CI 0.2, 0.9), 

beans (0.3; 0.1, 0.7), cauliflower (0.1; 0.04, 0.4) and cucumber (0.03; 0.004, 0.3) and 

non-significant inverse association was found for with brinjal (OR 0.9; 95% CI 0.4, 

2.0), potatoes (0.8; 0.4, 1.7) and for green leafy vegetables (0.7;  0.2, 2.5)(Table 51). 

Vegetable, number of 

consumptions per week 

Ca. 

(no.) 

Con. 

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

BEANS     

Non-users/occ. users 111 93 1.0 1.0 

1-7 times in week 263 281 0.8(0.5, 1.1) 0.5(0.3, 0.8) 

CARROT     

Non-users/occ. users 174 138 1.0 1.0 

1-7 times in week 200 236 0.6(0.5, 0.9) 0.5(0.3, 0.7) 

LADIES FINGER     

Non-users/occ. users 149 86 1.0 1.0 

1-7 times in week 225 288 0.5(0.3, 0.6) 0.3(0.2, 0.5) 

CAULIFLOWER     

Non-users/occ. users 320 260 1.0 1.0 

1-7 times in week 54 114 0.4(0.2, 0.5) 0.3(0.2, 0.5) 

GREEN LEAFY VEG.     

Non-users/occ. users 62 25 1.0 1.0 

1-7 times in week 312 349 0.3(0.2, 0.6) 0.3(0.1, 0.6) 

CUCUMBER     

Non-users/occ. users 244 151 1.0 1.0 

1-7 times in week 130 223 0.4(0.3, 0.5) 0.3(0.2, 0.4) 

POTATO     

Non-users/occ. users 150 160 1.0 1.0 

1-7 times in week 224 214 1.1(0.8, 1.5) 0.8(0.6, 1.2) 

BRINJAL     

Non-users/occ. users 105 106 1.0 1.0 

1-7 times in week 269 268 1.0(0.7, 1.4) 0.9(0.6, 1.3) 

Total subjects 374 374   
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Table 51. Number of cases and controls by vegetable consumption with odds ratios (OR) of pharyngeal 
cancer and 95%  confidence intervals (95%  CI) -females  

The above estimates are adjusted for the effect of chewing. 

 

In males, 1.6% of cases and 0.3% of controls were reported as non/occasional users of 

all vegetables i.e. users less than once in a week. In the cases, 22% consumed any five 

vegetables followed by any four vegetables (18%), and in the controls, 23% consumed 

any five vegetables followed by any six vegetables (21%). Only 3% of the cases and 9% 

of controls consumed all 8 vegetables listed in the questionnaire (Table 52).  

Among females, none of the cases and only one control was reported as 

non/occasional users of all vegetables in a week. In the cases, one-fourth consumed 

any five vegetables followed by any three vegetables (23%). In the controls, over one-

fourth (26%) consumed any seven vegetables followed by any six vegetables (23%) and 

Vegetable, number of 
consumptions per week 

Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95 %  CI) 

BEANS     

Non-users/occ. users 27 12 1.0 1.0 

1-7 times in week 38 53 0.3(0.1, 0.7) 0.3(0.1, 0.7) 

CARROT     

Non-users/occ. users 32 17 1.0 1.0 

1-7 times in week 33 48 0.3(0.1, 0.7) 0.4(0.2, 0.9) 

LADIES FINGER     

Non-users/occ. users 19 18 1.0 1.0 

1-7 times in week 46 47 0.9(0.4, 2.0) 1.0(0.5, 2.2) 

CAULIFLOWER     

Non-users/occ. users 60 37 1.0 1.0 

1-7 times in week  5 28 0.1(0.03, 0.4) 0.1(0.04, 0.4) 

GREEN LEAFY VEG.     

Non-users/occ. users 7 4 1.0 1.0 

1-7 times in week 58 61 0.6(0.2, 2.0) 0.7(0.2, 2.5) 

CUCUMBER     

Non-users/occ. users 48 24 1.0 1.0 

1-7 times in week 17 41 0.04(0.01, 0.3) 0.03 (0.004, 0.3) 

POTATO     

Non-users/occ. users 31 27 1.0 1.0 

1-7 times in week 34 38 0.8(0.4, 1.6) 0.8(0.4, 1.7) 

BRINJAL     

Non-users/occ. users 26 23 1.0 1.0 

1-7 times in week 39 42 0.8(0.4, 1.7) 0.9(0.4, 2.0) 

Total subjects 65 65   
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any five vegetables (17%). Only one case and 7 (11%) controls consumed all vegetables 

(Table 52). 

Table 52. Number and percentage distribution of cases and controls by number of vegetables (types) 
consumed in a week by gender 

The risk related to the cumulative number of use of vegetables was adjusted for 

smoking, chewing and alcohol drinking in males and for chewing in females. In males, 

a significant inverse association was found for consumption of any five vegetables (OR 

0.3; CI 0.1, 0.8) up to all eight vegetables (OR 0.1; CI 0.02, 0.2)(p for trend 

<0.001)compared to consumption of at most one type of vegetable per week (Table 

53).  

Among females, a significant inverse association was found for consumption of 

any five to six vegetables (OR 0.3; CI 0.1, 0.9) and for more than any seven vegetables 

(OR 0.01; CI 0.002, 0.02) (p for trend 0.001) compared to at most 4 vegetables per 

week (Table 53). 

In males, a significant protective effect was also observed by servings per week. In 

males, ORs were for those who consumed various vegetables by the upper tertile 

(weekly 15+ servings) 0.1 (CI 0.06, 0.2) and the middle tertile (10-14 servings) 0.4 (CI 

0.3, 0.6) compared to the lower tertile (< 9 servings). The trend in the protective effect 

Vegetables (types) 

consumed in a week 

Males  Females  

Cases Controls Cases Controls 

No. %  No. %  No. %  No. %  

0 6 1.6 1 0.3 - - 1 1.5 

1 12 3.2 8 2.1 3 4.6 4 6.2 

2 42 11.2 16 4.3 7 10.8 1 1.5 

3 50 13.4 37 9.9 15 23.1 4 6.2 

4 68 18.2 48 12.8 10 15.4 5 7.7 

5 82 21.9 85 22.7 16 24.6 11 16.9 

6 60 16.0 82 21.9 11 16.9 15 23.1 

7 43 11.5 63 16.8 2 3.1 17 26.2 

8 11 2.9 34 9.1 1 1.5 7 10.8 

Total 374 100.0 374 100.0 65 100.0 65 100.0 
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was significant with an increase in the cumulative frequency of consumption of various 

vegetables (p for trend <0.001) (Table 54). 

In females, a significant protective effect was observed for those who consumed 

various vegetables weekly 16+servings (upper tertile) (OR 0.03; CI 0.004, 0.3), and for 

the middle tertile (9-15servings) a not statistically significant protective effect was 

observed, however (OR 0.5; CI 0.2, 1.3) compared to lower tertile (< 8servings). The 

trend in the protective effect was significant with an increase in the cumulative 

frequency of consumption of various vegetables (p for trend 0.001) (Table 54). 

Table 53. Number of cases and controls by number of vegetables (types) consumed in a week with odds ratios (OR) of 
pharyngeal cancer and 95%  confidence intervals (95%  CI) by gender 

 In males, the abov e estimates are adjusted for the effect of smoking, chew ing and alcohol.  
 In females, the abov e estimates are adjusted for the effect of chew ing. 

 

 

 

Vegetables(ty pes) consumed in 

a w eek  

Ca.   

(no.) 

Con.   

(no.) 

Conditional OR 

(95% CI) 

Adjusted OR 

(95% CI) 

p-v alue 

Males      

≤1 18 9 1.0 1.0  

2 42 16 1.3(0.4, 3.8) 1.2(0.3, 4.4)  

3 50 37 0.7(0.3, 1.8) 0.4(0.1, 1.3)  

4 68 48 0.7(0.3, 1.9) 0.4(0.1, 1.1)  

5 82 85 0.5(0.2, 1.2) 0.3(0.1, 0.8)  

6 60 82 0.4(0.1, 0.95) 0.2(0.1, 0.5)  

7 43 63 0.3(0.1, 0.8) 0.1(0.03, 0.4)  

8 11 34 0.2(0.1, 0.5) 0.1(0.02, 0.2) <0.001 

Total 374 374    

      

Females      

< 4 35 15 1.0 1.0  

5-6 27 26 0.3(0.1, 0.9) 0.3(0.1, 0.9)  

7+ 3 24 0.2(0.002, 0.2) 0.01(0.002, 0.2) 0.001 

Total 65 65    
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Table 54. Number of cases and controls by number of vegetable servings in a week with odds ratios (OR) 
of pharyngeal cancer and 95%  confidence intervals (95%  CI) by gender  
 

In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  
In females, the above estimates are adjusted for the effect of chewing. 

 

7.5.3 Spices 

 

The risk related to spices was adjusted for smoking, chewing and alcohol drinking in 

males and for chewing in females. Non-spicy food and moderately spicy food were 

combined because only one control in males and one case in females had used non-

spicy food. The use of very spicy food was more common among cases than controls. 

Consumers of very spicy food in females had a non-significant increased risk (OR 2.3; 

CI 0.9, 5.7) as well as in males (OR 1.3; 95% CI 0.9, 2.0) (Table 55). 

Table 55. Number of cases and controls by dietary habit (spice) with odds ratios (OR) of pharyngeal 
cancer and 95%  confidence intervals (95%  CI) by gender  

Dietary habit  Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95 %  CI) 

Adjusted OR 
(95 %  CI) 

Males     
Moderate spice 270 298 1.0 1.0 

More spice 104 76 1.5(1.1, 2.1) 1.3(0.9, 2.0) 
Total subjects 374 374   

Females     
Moderate spice 48 58 1.0 1.0 

More spice 17 7 2.4(1.01, 5.9) 2.3(0.9, 5.7) 
Total subjects 65 65   
In males, the abov e estimates are adjusted for the effect of smoking, chew ing and alcohol.  

In females, the abov e estimates are adjusted for the effect of chew ing.  

Vegetable servings in a 

week 

Ca.   

(no.) 

Con.   

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

P value 

Males      

< 9 230 121 1.0 1.0  

10-14 109 137 0.4(0.3, 0.6) 0.4(0.3, 0.6)  

15+ 35 116 0.1(0.1, 0.2) 0.1(0.06, 0.2) <0.001 

Total 374 374    

      

Females      

< 8 42 19 1.0 1.0  

9-15 19 20 0.6(0.3, 1.3) 0.5(0.2, 1.3)  

16+ 4 26 0.04(0.01, 0.28) 0.03(0.004, 0.3) 0.001 

Total 65 65    
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7.6  Firewood  

The risk related to firewood was adjusted for smoking, chewing and alcohol 

consumption in males and for chewing in females, and they were studied for age at 

exposure, duration of time exposed in a day (in hours) and the number of years 

exposed during the lifetime. Males exposed to firewood with chula showed an 

increased risk of pharyngeal cancer with an odds ratio of 2.4 (95% CI 1.1, 5.0) (Table 

56). 

Table 56. Number of cases and controls by exposure to firewood chula with odds ratios (OR) of pharyngeal 

cancer and 95%  confidence intervals (95%  CI) by gender  

 
 

 
 
 
 

 
 
 

 
 

 

In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  
In females, the above estimates are adjusted for the effect of chewing. 

 

The increased risk was independent of age at exposure, and those who were exposed 

earlier than 21 years of age had an odds ratio of 2.0(95% CI 0.8, 4.7), and those who 

were exposed after 20 years (OR 2.8; 95% CI 1.1, 7.5) (Table 57).  

Almost all females were exposed to firewood chula while cooking food. An 

increased risk was observed in those who were exposed to chula at or before the age of 

15 years in the odds ratio (OR 3.1; 95% CI 1.2, 7.9), compared with those exposed 

after 15 years as the reference age (Table 57).  

 

 

 

Exposure to firewood chula  Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95 %  CI) 

Males     

No 332 355 1.0 1.0 

Yes 42 19 2.4(1.4, 4.4) 2.4(1.1, 5.0) 

Total subjects 374 374   

Females     

No 2 3 1.0 1.0 

Yes 63 62 1.5(0.3, 9.0) 1.5(0.2, 9.9) 

Total subjects 65 65   
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Table 57. Number of cases and controls by age at exposures to firewood chula with odds ratios (OR) of 
pharyngeal cancer and 95%  confidence intervals (95%  CI) by gender  

In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  
In females, the above estimates are adjusted for the effect of chewing. 

 

In males, a moderate duration of daily cooking time of less than or equal to an hour 

had no effect (OR 1.0; 95% CI 0.3, 3.0), and for those exposed for more than an hour 

an increased risk of odds ratio (OR 3.6; 95% CI 1.5, 8.4) was observed (Table 58).  

The increased duration of daily cooking time substantially raised the risk in 

females; more than two hours of daily exposure had the significant OR=6.2 (95% CI 

2.3, 16.5), compared with less than or equal to 2 hours in a day (Table 58).  

In males, the length of exposure (years) did not affect the risk (those who were 

exposed for less than or equal to 15 years, OR was 2.4 (95% CI 0.8, 6.7) and for those 

who were exposed more than 15 years, the OR was 2.4 (95% CI 0.9, 6.5) compared 

with never exposed). In females, those who were exposed for more than 29 years, the 

OR was 1.4 (95% CI 0.5, 4.3) compared with less than 30 years (Table 59).  

 

 

 

 

 

 

 

Exposure to firewood Chula Ca. 

(no.) 

Con. 

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

Males     

Never exposure  332 355 1.0 1.0 

Age at exposure     

At or before 20 years                                                                                          20 12 1.8(0.9, 3.8) 2.0(0.8, 4.7) 

After 20 years                22 7 3.6(1.4, 8.9) 2.8(1.1, 7.5) 

Total subjects 374 374   

Females     
Age at exposure     

< 15 years 51 36 3.4(1.4, 8.6) 3.1(1.2, 7.9) 

 

> 15 years 12 26 1.0 1.0 

Total subjects 65 65   
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Table 58. Number of cases and controls by no. of hours exposed in a day to firewood chula with odds 
ratios (OR) of pharyngeal cancer and 95%  confidence intervals (95%  CI) by gender  

In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  
In females, the above estimates are adjusted for the effect of chewing. 
 

Table 59.  Number of cases and controls by no. of years exposed to firewood chula with odds ratios (OR) 
of pharyngeal cancer and 95%  confidence intervals (95%  CI) by gender  

In males, the above estimates are adjusted for the effect of smoking, chewing and alcohol.  
In females, the above estimates are adjusted for the effect of chewing. 
 

 

 

 

Firewood chula Ca. 

(no.) 

Con. 

(no.) 

Conditional OR 

(95%  CI) 

Adjusted OR 

(95%  CI) 

Males     

No. of hours exposed      

Never exposed  332 355 1.0 1.0 

< 1 hour 8 10 0.9(0.4, 2.4) 1.0(0.3, 3.0) 
 

> 1 hour 34 9 4.1(1.9, 8.9) 3.6(1.5, 8.4) 

Total subjects 374 374   

Females     

No. of hours exposed      

< 2 hours 16 37 1.0 1.0 
 

> 2 hours 47 25 4.3(1.8, 10.0) 6.2(2.3, 16.5) 

Total subjects 65 65   

Duration exposed  
 to firewood chula 

Ca. 
(no.) 

Con. 
(no.) 

Conditional OR 
(95%  CI) 

Adjusted OR 
(95%  CI) 

Males     

Never exposed  332 355 1.0 1.0 

Number of years exposed     

< 15 years 17 10 1.9(0.9, 4.5) 2.4(0.8, 6.7) 

 
> 15 years 15 9 2.4(1.01, 5.3) 2.4(0.9,6.5) 

Total subjects 374 374   

     

Females     

Number of years exposed     

<29 years 29 32 1.0 1.0 

 

>29 years 34 30 1.6(0.6, 4.8) 1.4(0.5,4.3) 

Total subjects 65 65   
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7.7 Quantification of the role of smoking, chewing, alcohol 

drinking and combined habits. 

The habit-wise distribution of cases and controls is given in Table 60. 

Smokers (no chewing, no alcohol drinking) showed an OR of 4.4, and those who only 

chewed 3.3 (Table 60). For the combined effects of smoking, chewing and alcohol 

drinking, the risk (8.9) was only slightly higher than that reported for the habit of 

smoking and alcohol (8.8), chewing and alcohol (6.7) and smoking and chewing (5.9). 

The attributable risk percent due to smoking, chewing, alcohol drinking and 

combined habits is shown in Table 60. 

In those exposed, 89% of the pharyngeal cancers were attributed to only bidi 

smoking, combined habit of smoking and alcohol drinking (89%), and which is similar 

to smoking, chewing and alcohol drinking (89%). 85% of pharyngeal cancers are 

attributed to chewing and alcohol drinking which is higher than smoking and chewing 

(83%), and 77% of pharyngeal cancers are attributed to only smoking, which was 

higher than the ARP for only chewing (69%). 

The population attributable risk percent for smoking and alcohol (40%) was 

higher than the population attributable risk percent (8%) for smoking and chewing. 

The proportion of pharyngeal cancer that could be attributed to smoking and/or 

alcohol drinking (accumulated PARP 60%) that was higher than that could be 

attributed to smoking only (20%), chewing only (3%) and alcohol drinking only (0%). 
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Table 60. Number of cases and controls in males according to smoking, chewing, alcohol drinking and 

combined habits and odds ratios (OR), case fractions (CF), attributable risk percent (ARP) and population 
attributable risk percent (PARP). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Habits Cases Controls OR CF ARP PARP 

No habit 10 101 1.0 - - - 

Only bidi smoking 88 100 8.9 0.24 89 21 

Smoking only 96 145 4.4 0.26 77 20 

Chewing only 15 36 3.3 0.04 69 3 

Alcohol only - 3 - - - - 

Smoking and chewing 35 31 5.9 0.09 83 8 

Smoking and alcohol drinking 167 44 8.8 0.45 89 40 

Chewing and alcohol drinking 3 2 6.7 0.01 85 1 

Smoking, chewing, and alcohol 
drinking 

48 12 8.9 0.13 89 12 

Total 374 374     
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8. DISCUSSION  

8.1 Introduction 

The major known risk factors of pharyngeal cancer are tobacco use and alcohol 

consumption. There are many forms of tobacco use in India from smokeless to 

smoking, and there is large variation in their use. Therefore, the results of the western 

countries where smokeless tobacco use is not as common may not be applicable in the 

prevention and control of cancer in India.  

The same holds true regarding the consumption of alcoholic beverages. The use is 

modest, especially among followers of the Hindu religion. There are various types of 

alcoholic beverages commonly used in India. Apart from imported products, there are 

Indian-made foreign liquors as well as homemade products. Homemade products are 

rather more common among the masses because of cheaper prices. Therefore, it is 

important to evaluate the risk factors associated with various forms of alcohol drinking 

in the Indian context. Furthermore, the results based on studies of alcohol 

consumption and pharyngeal cancer have been inconsistent. 

Diet and nutrition is the third major item on the list of risk factors. The diet is 

different in India compared to high-resource countries. The dietary practices among 

the poor also deviate from those among the well-to-do. The meal is usually prepared 

on an open fire in Indian homes. 

Information about cancer patients has to be critically viewed from several angles, 

since the majority of the patients are illiterate, and their date of birth is unknown, and, 

therefore, the reported age of patients is at the best an estimate. Many cancers are 

presented at the hospital with direct extension or with positive regional nodes, because 

there is very little awareness about cancer and a lack of treatment facilities in rural 

areas.  

In KMIO, there is a patient registration at the hospital entry. Therefore, the 

registration includes patients who are lost before investigations, lost after diagnosis but 

before treatment and patients who do not comply with treatment either partially or 

completely. 
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In the present study, efforts were made to collect reliable data through a face-to-

face personal interview.  The author (D J Jayaram) conducted all the interviews 

personally as he knew the importance of each and every question in the questionnaire 

and the likely biases due to incomplete information. Therefore, extra care was taken in 

interviewing the cases and controls, and hence, there were no blanks. Although there is 

a provision in the questionnaire to code “not known” for age at the start of the habit, 

in the table it was not reflected because enough probing was done to ascertain the age 

at the start of the habit. 

The present study was the fourth case-control study in the Department of 

Epidemiology and Biostatistics at KMIO (esophagus, female breast, and oral cancer 

are the other areas covered). The questionnaire was made as simple and informative as 

possible on the basis of the previous experience.  

Though case-control studies are well suited for the study of rare diseases, 

relatively inexpensive (unlike cohort studies) and quick to mount and conduct, they 

also have limitations. The main problems they present are; obtaining accurate 

information on past exposures, since case-control studies proceed from effect to 

exposure (inducing recall bias), selection of suitable comparison group (controls) and 

validation of information and total control of extraneous factors.   

An observed association may represent a causal relationship, but it may also be 

due to chance (the statistical test indicates how likely it is that observed association 

may have occurred by chance alone), selection bias, information bias, confounding and 

other sources of errors in the design and execution of the study. Therefore, there is 

need to minimise the sources of error in the design. In this study, the following efforts 

were made in minimising the effects of biases. 

 

8.1.1 Interview, inclusions and exclusions 

 

A hospital-based cancer registry collects data on all cases registered at the information 

desk but finally includes only malignant ones (diagnosed clinically, microscopically, by 

x-ray and other imaging techniques, and other diagnostic procedures). These cases are 



 

148 

further reported to the NCRP. Among them, there will be cases registered and 

diagnosed in the same year, diagnosed outside earlier to the registration year, and 

treated outside before admission to KMIO. In the present study, the included cases 

were patients microscopically diagnosed both at KMIO and outside before first 

admission to KMIO. Further, interviews were not done on government holidays. 

Therefore, there is a difference between registered malignant cases and cases included 

in the study. 

During the study period 2005-2006, the number of pharyngeal cancer cases 

reported to the NCRP was 1231, out of which microscopically confirmed cases were 

1146. Among the microscopically confirmed pharyngeal cancer cases, eligible cases 

included in the study were 991 (after excluding cases treated elsewhere (60), cases older 

than 84 years (9), too advanced cases (61) and cases for which the report on 

microscopy was not available for confirmation at KMIO (25)). Among the eligible 

(991) pharyngeal cancer cases, actual cases included in the study period were 439, 

which constitute 44% of the eligible pharyngeal cancer cases.  

Therefore only 439 patients comprised the final case series.  The power 

calculation at the planning phase showed that 180 cases and similar number of controls 

were sufficient to detect hypothesised relative risk of (RR=2) at 5% alpha level and at 

90% power. However, the final number of cases was sufficient to control for the 

random error in males, but in subgroup analyses of males and in female analyses (65 

females), the power of study material limited. 

Those patients who were more than 84 years, too sick and not able to talk 

(because of advanced stage of disease) are not included in the basic data collection. 

Pharyngeal cancer cases with any history of prior cancer directed therapy at the time of 

registration at KMIO were excluded in the study so as to have comparability of cases 

and controls, particularly with respect to socioeconomic status, since patients with the 

financial means could go to private hospitals where the cost of treatment is fairly high 

compared to the cost of treatment at KMIO. 

Because of not interviewing some of the eligible cases on government holidays, 

there may be selection bias if these patients were systematically different from the ones 
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interviewed. The selection bias was reduced by including only microscopically 

confirmed cancers.  

The controls were selected from the attendants in Dharmashala (independent of 

the cancer diagnosis of the case) and the control can be an attendant of any cancer 

patient. After confirmation of diagnosis of the case, a matched control was retained. It 

was difficult to know the exact primary site of the case of the included control at the 

time of the interview, because attendants will be having only the outpatient cards of 

the patients with a provisional diagnosis, and sometimes query with provisional 

diagnosis which was issued at registration counter during the day of registration. The 

proper controls were matched with the other cases if the original matched case was 

excluded. For this purpose, the control was moved to a pool of controls. Attendants 

older than 65 years were not as common as younger attendants, therefore the controls 

were recruited up to 5 months longer than the cases. 35 cases remained, for which the 

matching was not accurate within the five-year classification and the extra 20 controls 

that matched earlier independent of diagnosis (later on not diagnosed as cancer). Such 

controls left at the end were excluded. Within the five-year strata, there may be some 

difference in the ages between cases and controls. It is unlikely that the exclusions or 

the small potential differences within the strata would affect the results. 

In the unconfirmed cancer group, 42 cases were interviewed at the information 

desk, but they dropped out from the hospital before confirmation of diagnosis. The 

drop-out was probably because of the patient‟s ignorance about the disease, due to  the 

progressive disease, due to insufficient support from the family, due to very poor 

economic status of the patient, unawareness of the need of microscopic confirmation, 

importance of complete treatment or by seeing the crowd at the registration counter 

(because of govt. hospital). Some patients might have preferred to take treatment in 

private hospitals or nursing homes. Any bias by excluding such cases probably has an 

effect, if any, of bias towards an odds ratio of unity. Therefore, the conclusions are 

conservative. 

In the cases excluded on medical grounds, 31(3.5%) were non-malignant cases 

and 142 (16%) were non-pharyngeal cancers. Another 66 (7.4%) were only clinically 
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diagnosed as pharyngeal cancer cases. By excluding these, the reliability of case series 

was increased. 

Studies assessing the impact of diet are based on several alternative methods 

(American Institute for cancer research, 1997). Traditionally, food and drinks taken 

were weighed and measured. In the 24- hour recall method the food intake during the 

previous day was asked. Dietary records or food dairies report food and drink 

consumed meal by meal during a given period. The measurement error of the 

frequency questionnaires is comparable with that of other methods (Willett, 1990). 

Recall and diet record methods are inappropriate in the assessment of past diet taken. 

Data on the exposure factors of the cases were collected just before the first 

symptoms of pharyngeal cancer. The exposure time point of the controls was collected 

before coming to Kidwai Memorial Institute of Oncology. This might result in under-

estimation of the risk in cases because of the long latent period of the disease in which 

there is a possibility of reduction in tobacco and alcohol habits, spicy food 

consumption, in drinking hot tea/coffee, or in exposure to firewood chula during the 

latent period if symptoms before diagnosis affect either memorising of exposure 

(memory bias) or actual exposure level (inverse causality). Therefore, the true risk may 

be higher than the risk estimated from the present habits. The variables of ever use (of 

tobacco, alcohol) are less subjected to inverse causality than the variables of present 

use. On the other hand, past users in ever users dilute the true effect.  

In case of fruit and vegetable consumption it is possible that overestimation of 

the protective effect of fruit and vegetables may be due to poor recall; and the 

possibility also exists for dietary changes during the year prior to the first symptoms of 

pharyngeal cancer. Due to the presence of cancer symptoms in pharyngeal cancer 

cases, they may use more fruits and vegetables. Hence, results on dietary variables must 

be interpreted with caution because of the problem of recall and obtaining reliable data 

on the dietary items. It may also be due to modification of the dietary habits.  

As expected, collecting data on food habits did pose some difficulties, since some 

of the vegetables or fruits are seasonal, and during the off-season, the cases or controls 

may under-report such consumption. To overcome the reporting of over or under, 
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both the cases and controls questions were asked in the same way, and consumption of 

the vegetables/fruit was ascertained over the seasons whenever necessary, and the 

information collected referred to availability of such items during those particular 

seasons.  

Recall bias are common in all case-control studies because the patients (cases) are 

better motivated to recall than the controls about their past exposures.  To overcome 

this bias, reference to past events was made relating to certain past vital events in life 

such as marriage, birth of children, grandchildren and so on. Sufficient time was given 

to respond over the past exposure factors. Therefore, during their leisure time, 

preferably during the evening hours, the controls were interviewed at Dharmashala.  

Most of the controls were sharing a common hall for their stay at Dharmashala. A 

sufficient amount of time was spared to both cases and controls to minimise the 

information bias. 

Ideally, the investigator or interviewer should be „blind‟ to the hypothesis under 

study and to the case/control status of the study subjects.  Since the information was 

collected by the doctoral student, he knew about the hypothesis on the risk or 

protective factors under study. He was also aware of the fact that bias will occur 

because of knowing the causative or protective factors. Keeping these biases in the 

mind, all possible efforts were made to ensure the unbiased collection of data to 

minimise interviewer bias. The questions framed in the questionnaire relating to 

personal habits were also made very simple and straight-forward to elicit a definite 

answer without any ambiguity. The interviews by the investigator himself improved 

data collection. Infact, there were no unknown items in the total material. 

Epidemiological studies in India are rare, and there are large differences in the 

environment and practices between developed countries and India. Therefore, it was 

necessary to find out the risk factors typical for India. KMIO provided sufficient 

numbers of patients with pharyngeal cancer and a mechanism to identify the controls 

in the Dharmashala.  
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8.1.2 Data management 

In the coded material, quality checks, and range checks on each variable were also 

carried out. Any discrepancy was controlled from the original questionnaire. Since 

there are no proxies for cases or for controls, the reliability, accuracy and completeness 

of information by cases and controls were improved. 

Data on occupation was based on self-reports. Data collection on occupation 

posed some problems because of several occupations during the lifetime. The main 

occupation (exposed for long duration) was recorded in the interview. Classification of 

occupational groups was based on practical considerations taking in to account the 

reality of the situation. Complexities in obtaining, recording and coding of 

occupational data can lead to misclassification. Furthermore, occupational categories 

were combined into broad grouping, which could have contributed to biased estimates 

in terms of the gradients observed.  

Smokers often start with bidi, shift to cigarette or add cigarette or vice versa. 

Similarly, for alcohol users, some of the respondents may have had daily local drinks 

and occasionally foreign drinks. Some respondents may have had less foreign drinks 

and more local drinks (in terms of quantity). This type of misclassification can happen 

in both the case and control group. Classifying these categories into different groups 

minimised the bias. 

All possible efforts were made to obtain accurate and reliable information for the 

study, in spite of the fact that the differential recall of the actual quantity of 

consumption of fruit and vegetables cannot be ruled out. However, owing to the 

problem in obtaining reliable data on the meaningful measurable quantities, no analysis 

on the effect of quantities could be attempted.   

Subjects with microscopically proven cancer before registration but files missing 

for review of microscopic confirmation at KMIO were also included. All these cases 

had the microscopic confirmation outside the hospital before admission and 

interviewed at KMIO. Some (130) of the case files were not traced. Probably, the files 

were taken by the clinicians for some special studies, or some patients might have 

taken the files to go to private hospitals or might have taken files to their home 
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accidentally or on purpose, or may be due to misfiling in the medical records. Any bias 

by excluding such cases probably has an effect if these patients were systematically 

different from the ones interviewed.  

To overcome the problems of small frequencies, the persons with technical 

education were clubbed with college education, just literates with primary education, 

and the separated with the widowed. The occupations related to factory work, wood 

dust, cement dust, and metallurgy were clubbed with skilled workers, and occupational 

exposures related to fertilizers and pesticides were clubbed with cultivator/agricultural 

laborer. Non-spicy food and moderately spicy food were combined because only one 

control in males and one case in females had used non-spicy food. Cold coffee or tea 

drinkers are clubbed with moderate coffee or tea drinkers because only two cases and 

one control in females drank cold coffee or tea. No analysis regarding nasal snuff has 

been presented in view of an extremely small number of subjects who had the habit of 

using nasal snuff.  

This resulted in a change of cut-off values. For example, cut-off years for age at 

the start, number smoked per day or duration of smoking are different in only bidi 

smokers, and both bidi and cigarette smokers. Because of the distributions are 

different from one another, to have consistent fractiles in such a case the cut-off point 

was changed. 

Bidi smoking was relatively more common in low socioeconomic groups, and 

cigarette smoking was correlated with high SES. While collecting information on age at 

the start of smoking for both bidis/cigarettes, the groups those who remained in low 

SES (bidi only) and who were immediately well-to-do (cigarettes only) are probably 

over-presented compared to mixed users (probably changing from bidis to cigarettes 

with increase in SES). For both habits, age at the start of any smoking (either bidi or 

cigarette) was considered as the starting point of any smoking. The duration of 

smoking was calculated based on age at start of any habit. Because of considering the 

age at start and duration of smoking for both bidi and cigarette smokers as age at start 

of any habit, some under-estimation of ORs might have resulted in Table 29.  
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While collecting information on the duration of smoking/alcohol consumption, 

there were a few cases who had smoked, drank and in-between, stopped and restarted 

the habits. For these cases, the duration stopped in-between was recorded, and the 

actual duration of the habit was estimated by subtracting the in-between stopped 

duration from the duration from the first start to the last stop. 

The results were adjusted for tobacco and alcohol, i.e. it was assumed that these 

are the main confounders when the effects of (other) smoking habits, use of (other) 

alcohol beverages and diet was analysed. Adjusting for socioeconomic variables would 

have resulted in over- adjustments, and it is possible that there remained some residual 

confounding by SES. It is unlikely that the main conclusions in Chapter 9 would 

depend on insufficient adjustment by the socio-demographic variables, because the 

selection of controls was independent from the use of tobacco/alcohol or with d iet.  

8.1.3 Methods 

The cases and controls were not matched for the socio-demographic variables such as 

income, residential status, education, marital status or occupation, nor were the results 

adjusted for these variables. Pharyngeal cancer is a disease of the poor. For example, 

illiterate cases had a nine-fold risk of pharyngeal cancer compared to those with at least 

a college education. Tobacco consumption, alcohol use, diet and exposure to open fire 

are also related to socio-economic status (SES).  

The cross-sectional design of this study has limitations in their interpretation. A 

strong inverse association was found between direct indicators of SES such as, literacy, 

income and occupation. Many of the habits, such as tobacco use, alcohol use, diet and 

exposure to open fire are related to SES. In principle, it remains open whether 

adjusting for SES or its proxy would also remove the real effect of tobacco, alcohol 

and diet. Had the habits studied caused the association between SES and pharyngeal 

cancer, or was the individual‟s social status reflected in the individual‟s habits? The 

mutual adjustment in this causal web would have resulted in over-adjustment because 

in such a case, the procedure had covered the causal chain. The present approach 
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implicitly assumes that the effects from SES are, in fact, due to the exposure variables 

covered in this thesis; tobacco and alcohol use, diet, and exposure to open fire.  

In this study, habits such as bidi smoking were adjusted with the other relevant 

habits, such as, chewing and alcohol consumption. The method probably resulted in 

over-adjustment. After such an adjustment, the ORs for several habits showed 

substantial deviations from the expected value of one under the null hypothesis, and it 

is likely that each of the habits have an effect on the risk of pharyngeal cancer. The 

results, therefore, (in absence of any bias discussed in 8.1.1. and 8.1.2.) are likely to 

underestimate the true risks. This also indicates that the general overall effect of SES is 

unlikely to account for all the effects of the smoking, drinking and dietary habits. 

 

8.2 COMPARISON OF THE RESULTS WITH OTHER STUDIES 

8.2.1 Tobacco and Alcohol 

Tobacco is a plant related to the potato and the nightshade group (Nicotiana tabacum). 

Its leaves are prepared by drying them. People smoke, chew or inhale the dried 

tobacco leaves (Goodman et al., 2005). A single puff of tobacco smoke contains over 

4000 chemicals including tar, nicotine, carbon monoxide, radioactive compounds, 

irritant substances such as hydrogen cyanide, acetone, ammonia, arsenic, phenol, 

naphthalene. The main ones that cause health problems are tar, nicotine and carbon 

monoxide. Tar is the main cause for lung, mouth and throat cancer among smokers, 

and it also aggravates bronchial and respiratory diseases. Nicotine is a highly addictive 

drug that first stimulates the brain and then depresses it.  It is also a poison and has a 

dramatic effect on the circulatory system by increasing the heart rate and constricting 

small blood vessels. Carbon monoxide is an odourless, colourless and very poisonous 

gas. It absorbs faster by the blood in the lungs than oxygen (Shafey et al., 2009).  

The most common type of smoking in India is bidi smoking. It is commonly 

known as a poor man‟s cigarette. Bidis are incredibly cheap and easily available. The 

cheaper price and easy availability of bidis are a cause for concern (Gupta et al., 1984). 
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According to the Centre for Disease Control and Prevention, “bidis have higher 

concentrations of nicotine, tar, and carbon monoxide than conventional cigarettes”. 

This means that the dangerous chemical make-up of bidis make them an unwise 

alternative to conventional cigarettes, as they cause a number of bad health effects and 

risks. The presence of nicotine is three to five times greater in a bidi than in a normal 

cigarette. This abundance of nicotine places users under a high risk for nicotine 

addiction (Watson et al., 2003). 

A variety of chemical species provide the characteristic taste, aroma, and flavour 

to the tobacco smoke. As with western-style cigarettes, the tobacco filler and 

mainstream smoke from bidis contain many potentially harmful chemical constituents 

including carcinogenic chemicals such as the tobacco-specific nitrosamines (TSNAs), 

Polyaromatic hydro carbons (PAHs), aromatic amines, phenols, and metals (Gupta and 

Asma (eds.), 2008). 

Epidemiologic investigations have provided definitive evidence that the drinking 

of alcoholic beverages can induce cancer in humans (IARC, 1988). Risks of all cancers 

combined rise as the level of intake increases; the largest study shows a detectable 

increase in risk following consumption of three alcoholic drinks per day, which rises to 

a 60 percent excess with six or more drinks per day (Boffetta and Garfinkel, 1990). 

„Alcohol‟ is used in almost all cool and cold climates, and to a lesser extent in hot ones. 

In India, it is consumed by people living in the Himalaya Mountain ranges, but to a 

lesser extent by those who live in the plains of India. The regular use of alcohol, even 

in small quantities, tends to cause harm in many ways to various organs of the body. It 

affects the liver; it weakens the mental powers, and lessens the general energy of the 

body. In addition, damage to the central nervous system and peripheral nervous system 

can occur from chronic alcohol abuse. 

The present study indicated that the use of tobacco in any form, either by 

smoking (adj. OR 4.4; 95% CI 2.6, 7.5) or by chewing (adj. OR 2.2; 95% CI 1.3, 3.9), 

increases the risk of developing pharyngeal cancer and was significantly associated with 

current smokers (OR= 7.0; 95% CI 3.8, 12.6) and for current chewers (OR 1.7; 95% 

CI 1.0, 2.8). However, in the present study, the risk estimate for cigarette smokers was 
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not statistically significant (confidence limits 0.5 to 2.2) after adjusting for chewing and 

alcohol consumption. 

This finding is consistent with the results of earlier studies (Jussawalla et al., 1971) 

and with three case-control studies of oropharyngeal cancer in India. Significant 

relative risks of current smokers (mainly of bidis) between 5.6 (95% CI 4.1, 7.6) and 

7.7 (95% CI 3.2, 18.4), (Rao and Desai 1998, Rao et al., 1999, Dikshit and Kanhere, 

2000) were close to the present results. 

The present study revealed a significantly increased risk for tobacco chewing in 

males and females ((OR 2.2; 95% CI 1.3, 3.9); (OR 5.9; 95% CI 1.7, 20.6)), 

respectively, compared with those who never chewed. This finding is consistent with 

the results of most of the earlier studies (Jussawalla et al., 1971, Wasnik et al., 1998, and 

Sapkota et al., 2007) of oropharyngeal, and hypopharyngeal cancers in India and 

contrary to that of Dikshit and Kanhere (2000), though the odds ratio was 1.2 it was 

not significant (95% CI included unity). In the present study, further analysis revealed a 

significant increased risk for the number of times chewed and the duration chewed. 

These results are consistent with the findings of Wasnik et al. (1998), Dikshit and 

Kanhere (2000), and Znaor et al. (2003). 

Znaor et al. (2003) showed that a risk factor for pharyngeal cancer was tobacco 

smoking, with ORs of 4.0 (95% CI 3.1, 5.2), and observed a significant dose-response 

relationship for the duration and amount of consumption for all the 3 habits of 

smoking, chewing and alcohol drinking. A high percentage of pharyngeal cancers can 

be prevented by not starting smoking and alcohol drinking. Even reduction in the 

proportion of moderate as well as heavy smokers will help. 

In the present study, analysis by the type of smoking habit revealed that smoking 

bidi is more hazardous (ORbidi 5.0; 95% CI 2.9, 8.7) than smoking cigarettes (ORcig 1.1; 

95% CI 0.5, 2.2). The results are consistent with the results of two earlier case-control 

studies reported by Znaor et al. (2003) and Sapkota et al, (2007) on pharynx, and 

hypopharyngeal cancer in India and significantly elevated odds ratios of bidis 4.7 (95% 

CI 3.5, 6.3) and 6.8 (95% CI 4.6, 10.0) and of cigarettes 1.8 (95% CI 1.3, 2.5) and 3.8 

(95% CI 2.3, 6.3), respectively.  
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In the present study, the risk of pharyngeal cancer increased with the number of 

bidis ((1-12 bidis/day: OR 3.1; 95% CI 1.7, 5.8), >12 bidis/day: (OR 7.2; 95% CI 3.9, 

13.1)) compared to never smokers. A similar increase in the risk of oropharyngeal 

cancer and hypopharyngeal cancer with an increase in the number of bidis ((1-10 

bidis/per day OR 4.1; 95% CI 2.4, 7.0)., (OR 2.8; 95% CI 1.7, 4.6)), ((11-20 bidis/day 

OR 11.4; 95% CI 6.5, 19.9)., (OR 9.5; 95% CI 5.3, 16.8)), ((>20 bidis/day OR 17.0; 

95% CI 7.7, 37.6)., OR (2.8; 95% CI 1.7, 4.6)) were found in studies by Dikshit and 

Kanhere (2000), Sapkota et al. (2007), respectively, as compared to non-consumers of 

bidis. In summary, the Sapkota et al. (2007) study showed that chewing tobacco 

products commercially available in India are risk factors for hypopharyngeal cancer, 

and that the potency of bidi smoking may be higher than that of cigarette smoking for 

hypopharyngeal and laryngeal cancers.   

Many epidemiological studies conducted over the last three decades in America, 

Europe, and Asia have provided strong evidence of an association between alcohol 

and tobacco use(both separately and in combination) and an increased risk of oral and 

pharyngeal tumours (Blot et al., 1988, Franceschi et al., 1990, Zheng et al. 1990, 2004). 

In the present study, the risk was much higher for bidis OR=5.0 (95% CI 2.9, 8.7) 

than the Stefani et al. (1992) study, which reported smokers of hand-rolled cigarettes 

showed an increased risk (OR 2.5; 95% CI 1.2, 5.2). Slightly elevated odds ratios were 

associated with hand-rolled cigarettes (OR=1.2; 95% CI 0.96, 1.5) by Menvielle et al. 

(2004). 

Compared with never smokers, ex-smokers of >20 years had a relative risk (RR) 

of 2.0 (95% CI 1.0, 3.8) as reported by Schlecht et al. (1999). An increased risk of 

OR=11.0 for current smokers compared to never smokers was observed from the 

study in Northern Italy, by La Vecchia et al. (1991).  

A dose dependence risk for the number of cigarettes and duration of cigarette 

smoking was noticed by Barra(1991) as compared to never smokers, moderate smokers 

(less than or equal to 14 cigarettes/day) showed age and sex-adjusted odds ratio (OR) 

=5.2 (95% CI 2.9, 9.2) when using cancer controls and 5.8 (95% CI 3.3, 10.1) when 

using non-cancer controls. Similarly, those who had smoked for 40 years or longer 
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showed ORs of 7.4 (95% CI 4.0, 13.6) and 8.8 (95% CI 4.9, 15.6), respectively, using 

cancer and non-cancer controls.  

Other studies found that the risk of pharyngeal cancer increases with the quantity 

and duration of smoking, with duration of smoking having a greater impact on risk 

than quantity. In addition, the risk of this cancer is higher in current smokers than in 

ex-smokers, and it is higher in people who start smoking at an earlier age than in 

people who start smoking at a later age (IARC, 2004b). In the present study, the risk 

for those who started smoking at an early age at or before 25 years showed an OR of 

1.4 (95% CI 0.7, 3.0), and for those who smoked for more than 25 years, the risk was 

1.7 (95% CI 0.7, 4.0), but these results were not statistically significant, however. In 

summary, the present study is consistent with the other studies on the harmful effects 

of cigarettes, but the risks were at a lower level than observed in other studies. 

In the present study, the effect of alcohol on cancer of the pharynx was observed 

in ever alcohol users (OR 4.3; 95% CI 2.8, 6.4). In contrast, increased risk of 

hypopharyngeal cancer was not observed among ever drinkers of alcoholic beverages 

(OR 0.9; 95% CI 0.6, 1.3) in Sapkota et al. (2007). 

In the present study, daily drinkers showed the risk of 11.3 (95% CI 5.8, 21.9), 

and less than daily drinkers showed the risk of 1.8 (95% CI 1.1, 2.9) after adjusting for 

smoking and chewing. The duration of alcohol consumption also had an effect; (OR 

2.7; 95% CI 1.6, 4.6 and OR 6.5; 95% CI 3.7, 11.3) at the cut-off level of 20 years. But, 

Sapkota et al. (2007) observed an effect of alcohol on cancer of the hypopharynx only 

among daily drinkers (OR 2.2; 95% CI 1.1, 4.5) but not for less than daily drinkers (OR 

1.0; 95% CI 0.6, 1.6). However, the lack of association observed among individuals 

who drink less than daily as well as the duration of drinking is not clear. 

Similarly, an increase in risk was found for moderate drinkers of alcoholic beverages 

(21-34 drinks/week) and heavy drinkers (greater than or equal to 84 drinks/week). The 

ORs, as compared to individuals who drank less than 21 drinks/week were 1.9(95% CI 

1.0, 3.6), 2.2 (95% CI 1.2, 4.0), and 10.6(95% CI 5.5, 20.6), 11.4 (95% CI 6.0, 21.4) 

using cancer and non-cancer controls, respectively (Barra 1991). Study by Rosenquist 

et al. (2005), showed that alcohol consumption was a dose-dependent risk factor with 
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more than 350 g of alcohol per week (OR 2.6; 95% CI 1.3, 5.4) than 70-349 g of 

alcohol per week (OR 0.6; 95% CI 0.4, 1.0) compared with < 70 g of alcohol per week 

(p<0.001). A study conducted by Fioretti et al. (1999) found the major risk factor for 

cancer of the oral cavity and pharynx in never smokers was alcohol consumption 

(mainly wine), with an odds ratio about three-fold (OR 3.3; 95% CI 1.1, 9.6) higher in 

drinkers than non-drinkers. A direct relation was also found for the duration of the 

habit, with an OR of 3.6 (95% CI 1.2, 11.2) for drinking for a period of 35 years or 

longer. 

Unlike in the present study, the study by Franceschi et al. (2000) revealed no 

influence of age at the start or duration of alcohol drinking. The risk in former 

compared with current drinkers was elevated 1.9-fold, like in the present study. The 

prevalence of alcohol drinking was small in the present study and overall in India, but 

the effect in terms of OR was larger than in the studies abroad. 

The risk of pharyngeal cancer was higher among those consuming domestic 

products (OR 6.4; 95% CI 3.6, 11.4) than in those consuming only foreign products 

(OR 2.6; 95% CI 1.5, 4.5) is probably due to the fact that domestic beverage drinkers 

drink more and at the same time get more ethanol than the foreign beverage drinkers. 

Toddy and arrack consists of raw spirits that increase the risk of pharyngeal cancer in 

addition to ethanol. Domestic products are generally the poor man‟s drinks as they are 

cheaper than beer and other foreign beverages. In general, toddy or arrack 

consumption is more prevalent in low-income groups because of the lower price than 

others. 

In the mid-1980s, a large U.S. case-control study of oral and pharyngeal cancer 

provided the most detailed measurements available on the effects of drinking (and its 

interaction with smoking) on these cancers. People who consumed an average of more 

than four drinks per day incurred a nine-fold increase in risk of oral and pharyngeal 

cancer, while there was about a four-fold increase in risk associated with smoking two 

or more packs of cigarettes per day. While heavy consumption of all types of alcoholic 

beverages seems to increase risk of these cancers, even among non-smokers, the risks 

of oral and pharyngeal cancers rise with increasing intake of alcohol (Blot, 1992). In 
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the present study, the population attributable risk of smoking and drinking combined 

was 40 percent, higher than those for smoking, chewing or drinking alone, which 

confirms the importance of tobacco-alcohol interaction. 

8.2.2 Fruit and vegetables 

In most of the studies, consumption of fruit and vegetables (highest tertile of intake 

compared to the lowest) showed an inverse association with oral and pharyngeal 

cancer (McLaughlin., 1988, Gridleyet al., 1990, La Vecchia et al., 1991, Levi et al., 1998, 

Fioretti et al., 1999, Bosetti et al., 2000, Sanchez et.al., 2003, Sapkota et al., 2008a).  

Lucenteforte et al. (2008), from Italy, reviewed data from six cohort studies and 

approximately 40 case-control studies on the relation between selected aspects of diet 

and the risk of oral and pharyngeal cancer. Fruit and vegetables were inversely related 

to the risk: the pooled relative risk (RR) for high vegetable consumption was 0.7 (95% 

CI 0.5, 0.8) from three cohort studies on upper aero digestive tract cancers and 0.5 

(95% CI 0.5, 0.6) from 18 case-control studies of oral and pharyngeal cancer. 

Corresponding RRs for high fruit consumption were 0.8 (95% CI 0.6, 1.0) and 0.6 

(95% CI 0.5, 0.9), β-carotene, vitamin C and selected flavonoids have been inversely 

related to the risk, but it is difficult to disentangle their potential effect from that of 

fruit and vegetables. 

The smallest OR or RR estimates for fruit and vegetables range from 0.2 to 0.4, 

indicating a substantial protective effect. Studies focusing on specific biochemical 

substances have shown less strong associations with relative risk estimates of 0.6 to 0.8 

or less in general (IARC, 2004a). Nonetheless, these findings support the conclusions 

of other research which has suggested a greater intake of fruit and vegetables to be 

associated with decreased risks of pharyngeal cancer. Other case-control studies in 

North America and Europe have reported inverse associations between total fruit and 

vegetable consumption and disease. 

         In the present study, a protective association was seen in males for fruits like 

bananas, oranges, papayas, guavas, mangoes, apples, and lemons and for vegetables like 

carrots, ladies‟ fingers, cauliflower, green leafy vegetables and for cucumbers. Similar 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lucenteforte%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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associations between the Indian diet and hypopharyngeal cancer (Julia et al. 2008) were 

reported among persons who had ever smoked or chewed tobacco, and protective 

associations were seen at the highest quartiles of total fruit intake (OR 0.4; 95% CI 0.2, 

0.7), and leafy green vegetables (OR 0.3; 95% CI 0.1, 0.5), root (OR 0.2; 95% CI 0.1, 

0.4), and cruciferous vegetable intakes (OR 0.4; 95% CI 0.2, 0.8).  

In the present study, a significant inverse association (after adjusting for smoking, 

chewing and alcohol habits in males) was found for fruits. Similar observations made 

in a population-based case-control study of oral and pharyngeal cancer conducted in 

Shanghai, China, by Zheng et al. (1990) provided further evidence that dietary factors 

play an important role in the development of oral and pharyngeal cancer. Most of the 

studies from other parts of the world and in India have reported similar findings.  

In the present study, the trend in the protective effect was significant with an 

increase in the cumulative frequency of consumption of various fruit (p for trend 

<0.001 in males, and 0.009 in females) and for various vegetables (p for trend <0.001 

in males, 0.001 in females). In males, 13+ fruit servings per week and in females 11+ 

servings was the threshold for the highest tertile. Persons in that tertile experienced 

very low risk, in males OR=0.04 (95% CI 0.01, 0.1) and in females OR=0.2 (95% CI 

0.1, 0.7). For vegetables, the OR for males was 0.1 (95% CI 0.06, 0.2) at threshold of 

15+ servings per week and in females OR=0.03 (95% CI 0.004, 0.3) at the threshold of 

16+ servings per week. 

The estimates of negative associations for most of the specific fruits had a range 

of ORs between 0.1 to 0.4 in males. This indicates a stronger effect in results of the 

present study than in the general literature. For females, the ORs were closer to unity 

and more consistent to studies in other countries. 

The IARC handbook (2003) shows that approximately one in ten cancers in 

western populations is due to an insufficient intake of fruit and vegetables, a finding 

that should encourage all organisations as well as governments to continue efforts to 

increase or maintain fruit and vegetable intake as an important objective in their 

programmes in order to improve nutrition and to reduce the burden of cancer and 

other chronic diseases. Fruit and vegetables contain many nutrients. They also contain 
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other bioactive compounds that may influence many aspects of human biology and 

related disease processes. 

8.2.3 Firewood 

In the present study, a significantly increased risk was observed in males (OR 2.4; 95% 

CI 1.1, 5.0) but not in females (OR 1.5; 95% CI 0.2, 9.9). Women exposed to firewood 

chula at or before the age of 15 years compared to women who were exposed after the 

age of 15 years had a significantly increased risk (OR=3.1; 95% CI 1.2, 7.9). Women 

who were exposed to firewood chula for more than two hours a day (OR 6.2; 95% CI 

2.3, 16.5) compared with women exposed less than or equal to 2 hours also had a 

significantly increased risk of pharyngeal cancer. No significantly increased risk was 

found in women exposed to firewood chula for more than 29 years compared with 

women exposed less than or equal to 29 years (OR 1.4; 95% CI 0.5, 4.3). In males, a 

dose response relationship was also observed. A similar increase in risk was found in a 

case-control study Javier Pintos et al. (1998) that observed that chronic exposure to the 

smoke from indoor firewood stoves for cooking and heating is associated with an 

increased risk of pharyngeal cancer (OR 3.8; 95% CI 2.0, 7.4) after adjusting for 

smoking, alcohol consumption and for other socio-demographic and dietary variables. 

These findings suggest that reducing indoor air pollution from solid fuels may 

contribute to the prevention of pharyngeal cancer in India, in addition to tobacco and 

alcohol control programmes. 
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9. SUMMARY OF THE RESULTS AND CONCLUSIONS 

In order to study the role of socio-economic status, tobacco, alcohol, dietary practices 

and exposure to firewood chula on the risk of pharyngeal cancer, a hospital-based case-

control study was undertaken. 439 cases (374 males and 65 females) of pharyngeal 

cancer confirmed microscopically (excluding clinically diagnosed, not confirmed, 

benign, borderline, carcinoma in-situ, too advanced cases), and an equal number of 

controls matched for age (matching was done from the same 5-year age stratum) 

formed subjects of the study.  

The results reported, based on multivariate (conditional logistic regression model) 

odds ratios after adjusting for smoking, chewing and alcohol drinking (excluding the 

one under study) in males and adjusting for chewing in females indicated that; 

 

Socio demographic factors  

- Illiterates showed a more than 9-fold (OR 9.0; 95% CI 3.4, 23.4) higher 

risk of pharyngeal cancer in males compared to those with a college level 

education and above. 

- Both the lower-level and middle-level income group patients had a higher 

risk of pharyngeal cancer than the higher-level income group patients (OR 

2.7; 95% CI 1.3, 6.7, and OR 2.3; 95% CI 1.0, 4.9, respectively). 

- Unskilled male workers (OR 2.9; 95% CI 1.1, 7.4), skilled workers (OR 1.8; 

95% CI 0.9, 3.7) and cultivators (OR 1.7; 95% CI 1.0, 2.8) showed a higher 

risk than those with service-related occupations (OR=1). 

Smokers 

   -  Ever smokers compared to never smokers showed a more than four-fold    

(OR 4.4; 95% CI 2.6, 7.5) higher risk of pharyngeal cancer in males.  

  -  Current smokers had a seven-fold higher risk (OR 7.0; 95% CI 3.8, 12.6) and 

     ex-smokers a two times higher risk (OR 2.3; 95% CI 1.2, 4.1) of pharyngeal 

     cancer than never smokers.  



 

165 

-  Among overall ever bidi smokers, the risk of pharyngeal cancer was five-fold 

(OR 5.0; 95% CI 2.9, 8.7) compared with never smokers. The risk was higher 

the more bidis were smoked a day. 

- Only ever bidi smokers especially had a high risk of pharyngeal 

cancer(showing a 6.7 fold risk; 95% CI 3.7, 12.3) compared with never bidi 

smokers, and the risk increased with an increase in the number of bidis 

smoked, indicating a dose-response relationship (p<0.001). An increased risk 

with increasing number of years of smoking was also observed. Those who 

started smoking bidi early in their lifetime had a higher risk than those who 

started later. 

- Overall ever cigarette smokers had no association compared to never 

smokers. However, those who started smoking cigarettes early in their life had 

a higher risk than those who started later.  

-  Bidi smoking is a major determinant of the risk, but there is no increased 

risk of only cigarette smoking after adjusting for alcohol drinking and chewing. 

Chewers (with or without tobacco) 

- Ever chewers compared to never chewers had a higher risk of developing 

pharyngeal cancer in both males and females.   

- Current chewers showed an increased risk among both males and females.  

- The risk increased with the number of times chewed per day in both males 

and females.  

- Swallowing quid juice had practically no effect on the risk of pharyngeal 

cancer. 

Alcohol drinkers (of any beverage) 

- Ever alcohol drinkers compared to never drinkers showed a more than four-

fold (OR 4.3; 95% CI 2.8, 6.4) higher risk of pharyngeal cancer in males.  

- Current drinkers had a five-fold higher risk (OR 5.2; 95% CI 3.3, 8.3) and ex-

drinkers an almost three times higher risk (OR 2.7; 95% CI 1.5, 5.0) of 

pharyngeal cancer than never drinkers. 
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- Those who started drinking early in life had a higher risk than those who 

started later. 

     - The alcohol related risks were higher in those who drank daily. 

- Drinking only domestic products especially showed a more increased risk 

(OR 6.4, 95% CI 3.6, 11.4) than those who drank only foreign alcohol (OR 

2.6; 95% CI 1.5, 4.5). In fact, there was no increase in risk of those who 

consumed both domestic and foreign products (OR 6.4) compared to those 

who consumed only domestic products (OR 5.7) (p value = 0.9). 

- The proportion of disease that could be attributed to smoking and/ or 

alcohol drinking was 60% among males, and is thus of importance from the 

public health point of view. 

Dietary habits 

- In males, a higher frequency consumption of fruits like bananas, oranges, 

papayas, guavas, mangoes, apples and lemons showed a significant inverse 

association. The estimates of negative association for most of the specific 

fruits had a range of ORs between 0.1 to 0.4 at the threshold of highest tertile 

in males. A higher frequency consumption of vegetables (like beans, carrots, 

ladies‟ finger, cauliflower, green leafy vegetables and cucumbers) showed 

significant inverse association in developing pharyngeal cancer. The estimates 

of negative association for most of the specific vegetables had a range of ORs 

between 0.3 to 0.5 at the threshold of highest tertile in males. 

- In females, a higher frequency consumption of fruits like guavas, mangoes 

and lemons showed significant inverse association in highest tertile compared 

with lowest tertile. The estimates of negative association for most of the 

specific fruits had a range of ORs between 0.1 to 0.4 in females. A higher 

frequency consumption of vegetables (like beans, carrots, cauliflower, and 

cucumbers) showed significant inverse association in developing pharyngeal 

cancer. The estimates of negative association for most of the specific 

vegetables had a range of ORs between 0.03 to 0.4 in females. 
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- In males, a higher frequency consumption of wheat and jowar showed 

inverse association in developing pharyngeal cancer. 

- In males, consumption of any hot coffee and any tea associated with an 

increased risk.  

- The results on fruit and vegetables are to be considered with caution. The 

inverse causality and memory bias were insufficiently corrected in the present 

study. This probably causes overestimation of the protective effect of fruit and 

vegetables, the magnitude of which is unknown. 

Exposures to firewood chula  

- In males, exposure to firewood (OR 2.4; 95% CI 1.1, 5.0), and especially 

more than one hour per day (OR 3.6; 95% 1.5, 8.4), showed a significantly 

increased risk. 

- There were only 2 cases and 3 controls in females without a history of 

exposure to firewood chula. Those who got exposed to firewood chula at or 

before the age of 15 years showed a 3-fold higher risk (OR 3.1; 95% CI 1.2, 

7.9) than those who got exposed after the age of 15 years.  

- In males, exposure to chula was rare, and therefore, other exposures in the 

aetiological spectrum are of importance. In females, the exposure to chula may 

be of larger importance because of the high prevalence of exposure. The 

aetiological strength as such may be rather similar between the genders. 
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12. APPENDIX 
 

QUESTIONNAIRE 

CASE-CONTROL STUDY OF PHARYNGEAL CANCER. 

KIDWAI MEMORIAL INSTITUTE OF ONCOLOGY, BANGALORE 560029. 

PART I: IDENTIFYING INFORMATION 

1. Study (Serial) number at the time of 

Registration.    :  

      

 2. Kidwai Memorial Institute of Oncology 

Registration Number   : 

 

 3. Study (Serial) Number after inclusion 

In the study    : 

 

4. Case-control status (0=control, 

1=Pharyngeal cancer case)  :  

 

 5. Residential status. 

1). Resident 2). Non Resident :   

   

 6. Subject‟s (Patients/Control) Name: ______________________  

 

 7. Subject‟s (Patients/Control) 

     Father/Husband name      : _________________________ 

 

 8. Subject‟s (Patients/Control)    : _________________________ 

     Permanent address                 _________________________ 

                  _________________________ 

                  _________________________ 

 9. Postal pin code     : _________________________ 

 

10. Duration of stay in the above : 

      Permanent address     

 

11. Age in completed years  :    

 

 

12. Sex: 1. Male 2. Female  :    

 

PART II: SOCIO- DEMOGRAPHIC PARTICULARS: 
1. Marital Status     :  

 

 1. Married          2. Unmarried 

 3. Widowed 4. Divorced 
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 5. Separated   6. Others: ________ 

 

2. Mother tongue     :  

 

 1. Kannada 2. Telugu 3. Tamil 

 4. Urdu 5. Hindi 6. Others: ________ 

3. Religion      :  

 1. Hindu 2. Muslim 3.Christian 

 4. Jain 5. Sikh 6. Others: _____ 

 

4. Education      :  

 1. Not literate     2. Literate           3. Primary School 

 4. Middle            5. Secondary      6. College 

 7. Technical       8. Others _____________ 

 

5. Occupation     :   

 1. Agricultural Laborer 

 2. Cultivator   3. Factory Worker 

 4. Services           5. Business  

 6. House wife  7. Occupation related to wood dust  

          8. Cement dust    9. Mining   10. Leather   

        11. Metallurgy       12.Sugar and alcohol refining 

        13. Fertilizers/Pesticides 14. Others __________ 

 

6. Monthly income in the family (in RS.)     :   

 1. Below 1501 2. Rs.1501-4500 

 3. Above 4500 

 

PART: III SMOKING HABITS 

 

1. Status of Smoking habit of the subject (Patient/Control)  

A1: Current smoker If yes, go to Q.2 & continue  

A2: Past smoker If yes, go to Q.2 & continue 

A3: Occasional smoker If yes, go to Part IV 

A4: Non-smoker and never smoked If yes, go to Part IV 

 

2. Type smoked:  1. Bidi             2. Cigarette   

           3. Bidi  +  Cigarette           4.Chutta          5. Others : specify________ 

3. Number smoked 

(1) Bidi: ………                                       2) Cigarette: …..  

  

               (3) Chutta: ………                                    4) Others: …… 

 

4. What was your age when you Started smoking------ Years 

 

5. Have you ever stopped smoking?    

 (1) Yes   (2) No 

 

6. Age at discontinuation …………... (in years).          
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7. Have you any time stopped smoking and then restarted? 

 

(1) Yes     (2) No 

 

If yes, age stopped      

 

 

Age restarted  

 

Duration stopped      

PART IV: CHEWING HABIT 

1. Status of chewing habit of the subject (Patient/Control)  

     A1: Current chewer If yes, go to Q.2 & continue  

     A2: Past chewer If yes, go to Q.2 & continue 

     A3: Occasional chewer If yes, go to Part V 

     A4: Non chewer and never chewed If yes, go to Part V 

 

2. Type chewed:  

    1) Betel leaf + Betelnut + Tobacco + Lime    

    2) Betel leaf + Betelnut + Lime (3) Betelnut + Tobacco + Lime 

    4) Tobacco + Lime (5) Betelnut + Lime (6) Betelnut (7) Tobacco 

    8) Pan (specify)………     (9) Others……………. 

 

3. Type of betel nut: 

   (1) Asee adike   (2) Gejju adike   (3) Chooru (4) Podi 

   (5) Battalu          (6) Sokku           (7) Gotu (8) Flavoured 

   (9) Others………… 

 

4. Type of tobacco:    

   (1) Kaddipudi  (2) Leaf  (Yesalu) (3) Powered leaf  (4) Others….. 

 

5. Quantity used per day:  

     1) Kaddipudi….Gms                                               (2) Leaf… Nos 

 

     3) Powdered leaf… Gms                                    (4) Others…… 

 

6. Type of lime: 

   (1) Crude    (2) Refined    (3) Wall scraping   

  

7. Number of times chewed per day   ………. 

 

8. What was your age when you started chewing?  ….Years.                               

 

9. Have you ever discontinued chewing?           

  (1) Yes  (2) No  

10. Age at discontinuation………….. Years.                     

 

11. Quid placement: Do you keep quid in mouth?               
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  (1) Yes   (2) No 

12. Period of placement: ……… minutes.                      

 

13. During sleep: (1) Yes        (2) No.                   

 

14. Quid juice: Do you swallow Quid juice?                   

           (1) Yes  (2) No 

  If yes      (1) Entirely        (2) Partly         

          

PART V: NASAL USE OF SNUFF 

1. Status of use of snuff habit of the subject (Patient/Control)   

  A1: Current user of snuff if yes, go to Q.2 & continue  

  A2: Past user of snuff if yes, to Q.2 & continue 

  A3: Occasional user of snuff if yes, go to Part VI 

  A4: Non-user of snuff & never user of snuff if yes, go to Part VI 

 

2. What was your age when you started using snuff …... Years.                                              

 

3. No. of times: -------------  

 

4. Have you ever discontinued? 

    (1) Yes   (2) No             

5. If yes, age at discontinuation..….….. Years 

PART VI: ALCOHOL HABIT 

 

1. Status of Alcohol habit of the subject (Patient/Control)  

 A1: Current taker of alcohol if yes, go to Q.2 & continue  

 A2: Past taker of alcohol if yes, go to Q.2 & continue 

 A3: Occasional taker of alcohol if yes, go to Part VII 

          A4: Non taker of alcohol, never taker of alcohol if yes, go to part VII 

  

2. Type and Quantity Consumed:  

 

TYPE OF DRINK QUANTITY 

CONSUMED 

NO. OF DAYS IN 

A WEEK 

UNITS /WEEK 

TODDY    

ARRACK    

RUM    

WHISKY    

BRANDY    

GIN    

BEER    

OTHERS    

 

4. What was your age when you started drinking alcoholic drink ... Years 

 

5. Have you ever discontinued the habit?              

   (1) Yes  (2) No 
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           If yes age at discontinuation of the habit. 

 

 

6. Age restarted  

 

Duration stopped      

 
PART VII: FOOD HABITS: 
1. Are you   (1) Vegetarian  (2) Non- vegetarian 

 

2. Consumption of    (1) Coffee            (2) Tea             (3) Both  

 

                  (1) Very Hot         (2) Moderate    (3) cold 

                             FOOD FREQUENCY 

Note: For UNITS: D=Daily, W=Week, F=Fortnight, M=Month, R=Rarely, N=Never. 

FOOD ITEM UNITS TIMES 

CEREALS & PULSUS   

RICE   

RAGI   

WHEAT   

JOWAR   

BAJRA   

RED GRAM DAL   

BENGAL GRAM DAL   

BLACK GRAM DAL   

GREEN GRAM DAL   

OTHER DALS   

VEGETABLES UNITS TIMES 

BEANS   

CARROT   

BRINJAL   

LADIES FINGER   

POTATO   

CAULI  FLOWER   

CUCUMBER   

GREEN LEAF VEG   

FOOD ITEM UNITS TIMES 

GARLIC   

GINGER   

TURMERIC   

TOMATO   

ONION   

FRUITS   

BANANA   

ORANGE   

PAPAYA   

GUAVA   

MANGO   
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OILS 

1. Groundnut oil         2. Sun flower oil   3. Mustard oil  

4. Coconut oil            5. Palmolive     6. Butter 

7. Dalda                      8. Ghee                  9. Refined oil 

SPICY CONTENT 

1. Non-spicy      2. Medium spicy  3.More spicy 

VIII  STATUS OF PASSIVE SMOKING 

1. Does your husband /Family member/Friends smoke 

1. Yes  2. No 

 

2. If yes did you expose for passive smoking 

1. Yes  2. No 

 

3. Age at exposure to passive smoking ---- 

 

4.  Did you discontinue from passive smoking 

1. Yes  2. No 

 

If yes age at discontinuation from passive   

smoking 

5. How long did you exposed for passive smoking  

 

APPLE   

LEMON   

NUTS & OIL SEEDS   

PEANUT   

COCONUT(FRESH)   

COCONUT(DRY)   

MILK & MILK PRODUCTS   

MILK   

CURD   

BUTTER MILK 

(DILUTED CURD) 

  

BUTTER   

GHEE (CLARIFIED BUTTER)   

NON-VEGETARIAN   

CHICKEN   

MEAT   

EGG   

FISH   
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IX ENVIRONMENTAL FACTORS 

1. Type of gadgets used for cooking 

1. Stone or brick  2. Firewood chula 

3. Improved chula 4. Kerosine stove 

5. Gas stove  6. Electric stove 

7. Others (specify): ___________ 

2.   Did you exposed to firewood chula? 

1. Yes   2. No 

 

 If yes age at exposure 

 

3. Amount of time exposed per day (hours) 

 

4. Did you discontinue exposure from firewood chula? 

           1. Yes    2.No  

5. If yes age at discontinuation 

6. Does your kitchen have ventilation? 

 1) Yes   2) No 

7. Does your kitchen separated from the house? 

 1) Yes  2) No 

Diagnostic details 

1. Anatomical site of Specimen /Biopsy/Smear   :------------------ 

 Primary site of tumour ……………   

 Primary histology …………………..   

Secondary site of tumour…………..  

 Morphology of secondary site …….. 

          ICD-9……………………….:.............  

 

(Please enter primary site code as known or assumed. Primary histology code as known or derived 

from examination of secondary site. If unknown code 999039, according to ICD-O manual) 

Specify type of confirmation                     : ___________________ 

 

2. Date of diagnosis    : ___ / ___   /______ 

                        date month year 

3. Date of Interview    : ___ / ___  /______ 

                date month year 

4. Method of obtaining data regarding habits. 

 Personal Interview of patient :…………………. 

          Relative/Friend                     : ………………… 

If Relative specify the relationship ---------------------- 
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