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ABSTRACT

Background: Oral cancer has high incidence and mortality rates in both the
developed and developing world. Its main risk factors are tobacco and alcohol
consumption and, in India, paan chewing habits. Although socioeconomic
position (SEP) has been associated with oral cancer, no studies have assessed this
association using life course SEP in an Indian population. Objective: To estimate
the extent to which life course SEP is an independent risk factor for oral cancer
and how much of this association is explained by behavioural habits and oral
health related factors in a sample of Indian subjects. Methods: Data from 200 oral
cancer cases and 150 controls were drawn from an ongoing hospital-based case-
control study: HeNCe Life (Head and Neck Cancer Life course) study. Detailed
information regarding SEP, behavioural and oral health factors over the life
course was collected using a questionnaire and a life grid technique. Data analysis
involved descriptive and logistic regression analysis. Results: Subjects who were
in low SEP throughout their lives were at significant risk for oral cancer
(OR=5.81, 95% CI: 2.90-11.64) when compared to those who spent their lives in
high SEP. The addition of behavioural and oral health factors into the models
attenuated this association (OR= 2.08, 95% CI: 0.89-4.89 for low SEP compared
to high SEP). However, low lifetime SEP was still related to an increased risk of
oral cancer. Conclusion: Low life course SEP is a significant risk factor for oral

cancer in this population.
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RESUME

Introduction: Le cancer oral présente des taux d’incidence et de mortalité élevés,
a la fois dans les pays développés et ceux en voie de développement. Ses facteurs
de risque principaux sont la consommation de tabac et d’alcool et, en Inde, les
habitudes de machage. Bien que la position socioéconomique (PSE) ait été
associée avec le cancer oral, aucune étude n’a encore évalué cette association en
utilisant la PSE tout au long de la vie chez une population indienne. Objectif:
Estimer le degré auquel la PSE tout au long de la vie est un facteur de risque
indépendant pour le cancer oral et a quel point cette association est expliquée par
des habitudes comportementales et des facteurs reliés a la santé buccodentaire
dans un échantillon de sujets indiens. Méthode: Des données portant sur 200 cas
de cancer oral et 150 témoins ont été tirées d’une étude cas-témoins en cours dans
les hopitaux: I’étude HeNCe Life (Head and Neck Cancer Life course). De
I’information détaillée concernant la PSE, des facteurs comportementaux et de
sant¢ buccodentaire tout au long de la vie a été recueillie a 1’aide d’un
questionnaire et de la technique de la grille de vie. L’analyse des données
impliquait des analyses descriptives et de régression logistique. Résultats: Les
sujets qui étaient dans une PSE faible tout au long de leur vie avaient un risque
significativement plus élevé d’étre diagnostiqué d’un cancer oral (RC=5.81, IC
95%: 2.90-11.64) comparativement a ceux qui ont vécu leur vie dans une PSE
¢levée. L’ajout de facteurs comportementaux et de santé buccodentaire aux
modeles a atténué cette association (RC= 2.08, IC 95%: 0.89-4.89 pour une SEP
faible comparativement a une PSE élevée). Cependant, la PSE au cours de la vie
est demeurée reliée a un risque accru de cancer oral. Conclusion: Une PSE faible
tout au long de la vie est un facteur de risque significatif de cancer oral dans cette

population.
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1. Introduction

Oral cancer is a devastating chronic disease that strikes high incidence and
mortality rates across the globe. This cancer has an annual incidence of around
263,861 cases and a mortality of 127,654(1). It is the 10™ most common cancer
among men and the 15™ most common cancer in women worldwide(1). India has
the highest incidence of oral cancer in the world. It accounts for 30% of all
cancers in that country, whereas it represents only about 3% of malignancies in
North America(2). Despite advancements in diagnosis and treatment, the five-

year survival rate (50-55%) has not changed over the past few decades (3).

Behavioural habits like tobacco smoking, alcohol consumption and diet have been
identified as the main risk factors for this cancer. In the Indian population
specifically, the habit of betel quid chewing has been reported to account for
almost 50% of cases in men and 90% in women(4). Cancer research has recently
shifted its attention from the proximal cause of the disease (tobacco, alcohol
among others) to the ‘cause of the cause’ (or distal) factors of various health
outcomes, most importantly socioeconomic position (SEP)(5). A wealth of
literature highlights the impact of socioeconomic position on chronic disease
outcomes, including oral cancer (6-8). However, most of these studies have
considered SEP as a confounding factor in the risk assessment of cancers rather
than as the main exposure variable. In addition, these were cross sectional studies
that assessed this factor at only one point in time. But SEP can change over a

person’s life (9). Thus, assessing this factor at one point in time may not capture
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the true effect of this variable on chronic diseases (e.g., oral cancer) which have

long latency periods.

This evidence underpins the need for a study considering SEP as the main
exposure for risk assessment of oral cancer. However, the challenge for such a
study is the precise estimation of this time dependent variable, which calls for the
employment of a novel methodology with a strong theoretical framework like the
life course approach(10). The life course hypothetical model takes into account
both proximal factors (e.g., recent changes - in SEP and behavioural habits) and
distal factors (e.g., changes in SEP earlier in life and across the life). This
framework allows a more comprehensive understanding of the associations
between SEP, behavioural factors and oral cancer risk than those obtained from
analysis looking at risk factors in one point in time(10). Undertaking such a study
in a population with a high burden of oral cancer and a wide variation in
socioeconomic disparities and behavioural habits may contribute to fill the

existing gaps on this topic.

Based on the life course approach, the theoretical framework of this case-control
study considers SEP as the fundamental risk factor for oral cancer in a sample of

Indian subjects.
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2. Literature review

2.1. Oral cancer - Definition

Due to dilemmas in clearly delineating the oral cavity and surrounding structures
mentioned in the international classification of diseases (ICD), defining oral
cancer has been a challenge(11). Based on the revised ICD classification (ICD
10), oral cancer (CO0 — 06) can be defined as cancer affecting the lips, tongue,
gums, floor of the mouth, palate, cheek mucosa, vestibule of mouth, and retro-

molar area(12).

The following sections will present current knowledge regarding the
epidemiology of oral cancer, the role of specific risk factors such as
socioeconomic position, bidi smoking, betel quid chewing and a broad overview
of other risk factors followed by a brief account of these factors pertaining to the

Indian population and study site Kerala.
2.2 Epidemiology

Oral cancer constitutes a heterogeneous group of cancers arising from different
parts of the oral cavity, with different predisposing factors, prevalence, and
treatment outcomes. Two thirds of the cases occur in men and the incidence of
this cancer increases with age, peaking in the 6™ and 7™ decades of life, although
recent studies have shown an increased incidence among young people(13-16).
Histologically, 95% of these cancers are squamous cell carcinomas(17).
Approximately a 20 fold variation in the geographical distribution of incidence of

oral cancer across the globe has been reported(18). According to 2002 statistics,



2. Literature review TP Akhil Soman

the prevalence of oral cancer worldwide was 741,000. The latest reports from
2010(1) show that it is the 15™ most common cancer reported globally with an
annual incidence of around 263,861 cases and a mortality of 127,654. Worldwide
age standardised incidence and mortality rates are 3.9 and 1.9, respectively, per
100,000 population. Of these cases, 65% arise in developing countries and almost
55% in Asia alone. Indeed, some areas characterized by the highest incidence
rates of oral cancer in the world are found in Asia. The age standardised incidence
rates vary from 24.0 per 100,000 population in Papua New Guinea to less than 2
in the middle east. A comparison of the first ten countries with the highest age
standardised incidence rates of oral cancer and their total incidence according to

2010 statistics(1) is shown in Table 1.

India has often been cited as the country with the highest incidence of oral cancer
in the world. Almost 70,000 new cases of oral cancer arise in India alone every
year which is the highest in any country. This figure rises above 100,000 when
oropharyngeal cancers are also taken into account. The age standardised incidence
and mortality rates are 7.5 and 5.2 per 100,000 population respectively. Oral
cancer is the 3 most common cancer in India after lung and breast cancer, the 2"
most common cancer in men (excluding cancers of other pharynx) and the 4"
most common among women(1). Kerala is a state in the south-western coast of
India which has a relatively high incidence of oral cancer. The age standardized
incidence rate in males and females in Kerala is estimated to be around 10 and 7

per 100,000 population respectively (19).
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Table 1: Top ten countries with highest incidence rates of oral cancer — All ages

Countries ASR* Numbers

Papua New Guinea 24 795
Maldives 16.5 30
Chinese Taipei 16.1 4,861
Brunei 12.5 34
Sri Lanka 10.3 2,290
Pakistan 9.8 11,698
Bangladesh 9.7 10,402
Hungary 9.4 1,489
Namibia 7.7 94
India 7.5 69,820

*Age standardised rates/ 100,000 population

2.3 Risk factors for oral cancer — A look beyond the two dimensional

approach

Although the statistics and documented reports show that overall incidence of oral
cancer is decreasing globally and in India specifically(20), this disease still poses
a major problem in the developed and even more so in developing countries.
Despite advances in the surgery, radiation and chemotherapy, the five-year
survival rate for oral cancer has not improved over the past several decades and it
remains at around 50-55% (3). A number of risk factors for oral cancer have been
studied. Most existing studies have supported the role of tobacco and alcohol

habits as the strongest aetiological factors in the development of this disease(21).
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But the present global disparities in the incidence and geographical distribution of
oral cancer cannot be explained by these two strong risk factors which forces
researchers to think beyond this ‘two dimensional’ aetiological explanation.
According to Rose (1992), for the prevention of diseases, one should focus not
only on the immediate or proximal causes of diseases (e.g., diet, smoking,
alcohol, toxic exposure) but also on the ‘cause of the cause’ which determines the
exposure to the proximal factors. He hypothesized social, economic and political
factors as the ‘cause of the cause’(5). Indeed, the strong evidence showing an
association of social and economic factors (e.g., poverty) and health (8, 22, 23)
and global inequality in the distribution of several chronic diseases including oral
cancer have diverted the attention of researchers into this field. Although
indicators of SEP have been taken into consideration in studies investigating the
aetiology of chronic diseases including cancer, mostly they are used as a
confounder factor rather than the main exposure of interest (24). However, recent
research focusing on SEP and oral cancer risk has established it as an important
risk factor for this disease(25). In this thesis work, we will be focusing on SEP as

the potential fundamental risk factor of oral cancer.

2.4 Socioeconomic position

Socioeconomic position is strongly associated with the morbidity and mortality of
various diseases, especially chronic diseases. Research conducted since the
1900’s has consistently shown that being in the lower SEP increases the risk of
chronic diseases(6) including oral cancer. Indeed, a large number of studies have

looked into various indicators of SEP and their relationship with chronic diseases.
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The main objective of this thesis work is to test whether adverse SEP, measured
along the life course, increases the risk of oral cancer. Therefore, in the following

section we present in greater details the concept and measurements of SEP.

2.4.1 Definition

The term ‘socioeconomic position’ has been used to understand the economic and
social well being of a person through the assessment of components like
occupation, income, wealth, education and social status. SEP is an aggregate
concept that includes both resource based (income, wealth, education) and
prestige based (individuals’ rank or status in the social hierarchy, evaluated with
reference to people’s access to and consumption of goods, services and
knowledge) measures that are linked with both childhood and adult social class
position(26). Even though the term socioeconomic status has been used by many
researchers(27, 28), we will be using the term SEP in this thesis to refer to
socially determined economic factors that influence what position individuals

hold within the multiple stratified structure of a society(29).

2.4.2 Indicators of SEP

Various indicators of SEP have been used by economists, sociologists and public
health researchers and the standards of these measures differ according to distinct
areas of the world. There is a wide range of difference in SEP within a country,
between continents and also between the developed and developing world. Most
of the indicators are correlated with each other because they all measure aspects
of the underlying SEP either cumulatively or at different periods of an

individual’s life(30). The most common indicators of SEP are addressed here.
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2.4.2.1 Education

Education is one of the most widely used individual measures of SEP. Many
studies suggest that education is easy to measure, allows the assessment of people
who are not a part of active labour, and is associated with many health
outcomes(31); attributes which make education an important SEP indicator. Equal
availability to both sexes, exclusion of only few members of the population and
less subjectivity to negative adult health selection are factors considered

underscoring the usefulness of education as a SEP indicator(32).

An individual’s educational attainment would influence various aspects of his life
like his ability to look for opportunities, decision making powers, general
awareness and interaction with people, access to information and health care, life
style behaviours, job and income levels, housing conditions, status in the society
and stress levels. It would impact various health outcomes including oral

cancer(29).

When assessing the education of individuals for epidemiological studies, we need
to consider whether they have received formal education or not, number of years
of study, whether they can read and write and also the milestones/level of
education they have attained in their lives(29). Level of education is an important
marker of SEP, which, from a life course point of view, marks the transition from
childhood to adolescence or would indicate an individual's independence from
parental care(29). Studies have also underlined the importance of considering

parents’ education level as an indicator of childhood health status as well as the
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importance of neighbourhood education in assessing health outcomes in a

population(26, 32).

Even though studies have reported strong connections between education and the
mortality and morbidity associated with various diseases including oral cancer,
analysis of this indicator can be complicated because the level of education and
number of years of education are not the same everywhere, and they are related to
age and birth cohort, social class position, race/ethnicity and gender(26).
Educational achievement has had different social meanings and consequences at
different time periods and in different cultures. Number of years of education
does not convey any message regarding the quality of the education and its social
and economic value. These aspects can pose an important challenge during the

analysis of education based indicators of SEP

2.4.2.2 Occupation, income and wealth

Occupational status is one of the more commonly used SEP indicators in social
class literature. It represents the estimated public perception of the relative power
associated with specific occupations(33). It is the major structural link between
education and income(34). Income and wealth are more direct indicators of SEP
used to measure material circumstances in relation to health outcomes (30).
Income is a result of an individual’s occupation where as wealth would be a
collection of anything of economic value (e.g., money, material assets like house,
land and personal property). An individual’s occupation puts him in a specific
working environment. The link between different working environments and

health outcomes has been explored in various studies. For example, following a
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low educational attainment, one can get a job which exposes him/her to chemicals
and physical hazards including carcinogens, physical and psychological stress,
noise, heat, cold, unsafe conditions, and dust, among others. These exposures lead
to increased risks of diseases. Higher income levels have a positive impact on
health outcomes by influencing the material circumstances of an individual such
as quality, type and location of housing, food, clothing, medical care,
transportation opportunities for cultural, recreational and physical activities, child

care and exposure to various toxins(34).

Unemployment has been shown to increase the risk of depression, anxiety and
disability, which may lead to unhealthy coping practices (e.g., cigarette smoking
and alcohol consumption)(35). Occupation and health outcomes such as oral
cancer could also be related through the reverse pathway: behaviours that increase
the risk of oropharyngeal cancer, such as heavy alcohol consumption, can
interfere with productive employment, leading to a cycle of events mentioned

above (33).
2.4.2.3 Housing

Another category of indicators linked to material circumstances is comprised of
housing variables. Considered to be proxy indicators of people’s general
socioeconomic circumstances, the main components that are directly linked to
SEP are housing tenure, housing conditions and household amenities(36).
Housing tenure considers the status of house ownership, land or farm ownerships.
Housing conditions would refer to the type of material used for floor, roof, wall

and windows, their cost or presence or absence, toilet facilities, water supply
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among others. Household amenities like car or bike ownership in the developed
countries and number of livestock, owning a bicycle, refrigerator, radio, sewing
machine, TV and clock in the more agrarian societies like India have been used as
indicators of SEP (37, 38). It has been documented that health and mortality are
sensitive to fine gradations of neo-material conditions like access to cars, home
ownership, presence of a home garden and healthier food(39, 40). These
indicators can help us understand childhood as well as adulthood SEP in various
social contexts. Overcrowding in houses, which has been linked to sanitation and

spread of infections, is also considered an indicator of SEP.

2.4.2.4 Other indicators

Some of the variables that could be possible indicators of SEP are the quality of
diet and marital status as an indicator of social stability, and others(38). In
societies like India, religion and caste (structure of Hindu religion) can also be
strong indicators of SEP as people from higher castes enjoyed greater privileges
and prestige in society than people from lower castes(41, 42) until the late

1900’s.

2.4.3 Different SEP indicators and their association with oral cancer

New research suggests that lower than average SEP is a significant risk factor for
oral cancer independent of lifestyle behaviours. A recent meta-analysis of SEP
and oral cancer which considered the various important indicators of SEP from
studies conducted around the world suggests that lower educational attainment
increased the risk of oral cancer by 1.8-2 times as compared to higher educational

attainment. The findings were comparable across studies from developed and

11
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developing countries. A similar relation was seen between low occupational class
and oral cancer. The relation between housing conditions and the development of
oral cancer was also considered in this study but was shown to reflect household

income indirectly rather than being an independent risk factor (43).

The above sections have underlined the significance of SEP and the importance of
studying its effect on chronic disease outcomes like oral cancer. However, there
are various other factors, established by traditional risk-factor epidemiology,
which we need to consider when conducting a risk factor assessment for oral

cancer.
2.5 Known risk factors for oral cancers

Established risk factors for oral cancer include tobacco use, alcohol consumption,
betel quid chewing and the combination of these life style risk factors. Dietary
micronutrients have been shown to exert a protective effect in the development of
oral cancer while the role of human papillomavirus as a risk factor is gaining
importance. Other risk factors and risk indicators linked to oral cancer include
general oral health, dental conditions, occupational exposure, sexual behaviour,
genetic factors, medical and hormonal factors, age, sex and race/ethnicity. A brief

overview of risk factors of oral cancer is given below.
2.5.1 Tobacco

Tobacco use is one of the most important risk factors for oral cancer. More than
60 carcinogens have been identified in cigarette smoke and 16 in unburnt tobacco.

The most important of these carcinogens, which have also been causally linked to

12
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oral cancer are tobacco specific nitrosamines such as 4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone (NNK) and N-nitrosonornicotine (NNN), polycyclic aromatic

hydrocarbons (PAH) such as benzo[a]pyrene, and aromatic amines(44).

Tobacco is used in various forms and patterns. Because different forms of tobacco
consumption can impact health in different ways, the main forms in which

tobacco is used, especially in India, are presented below.
2.5.1.1 Smoked tobacco
Cigarette smoking

More than one fourth of oral cancer cases worldwide are attributed to cigarette
smoking alone (45). Literature pertaining to smoking status has shown an
approximately 3-10 fold increase in risk in current smokers over never smokers
and a 1-5 fold increase in ex-smokers(46). Studies indicate that there is a marked
increase in the risk of oral cancer when smoking duration is greater than 20 years,
and when the daily frequency of smoked cigarettes is higher than 20(45). An
increased risk with inhalation of the smoke, use of non filtered cigarettes and

handmade cigarettes over their counterparts have also been documented(46).
Bidi smoking

Bidi, another form in which tobacco is smoked, is highly prevalent among the low
socioeconomic strata in the South Asian countries, including India, as it is
particularly cheap. Its use has been reported in the western world as well. Bidi
consists of 0.2-0.5g of raw, dried and crushed tobacco flakes (naturally cured)

rolled by hand in tendu leaves (Diospyrus mebunoxylon or Diospyrus ebenum). It

13
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has been documented that bidis produce more carbon dioxide, nicotine, tar and

alkaloids than regular cigarettes(47, 48).

The practice of bidi smoking dates back to early 1700’s in India and has been
documented to account for the largest proportion (40%) of tobacco consumption
in this country(49). The bidi industry was promoted as a cottage industry
(meaning that production is home-based rather than factory-based) in many states
by the Indian government because of its potential to provide employment to many
people. Unlike cigarette packets, bidi packs do not carry the statutory warning on
the health hazards of tobacco smoking. They have a filter-less design. A
comparative study of chemicals found in a popular brand of American filter-less
cigarette with bidi showed that a single bidi delivered about one and a half times

the carcinogenic hydrocarbons delivered by a cigarette(50).

Various studies show that 20-30% of oral cancer cases are attributable to cigarette
or bidi smoking (51, 52). A study conducted in India in 1990 indicated that,
compared to non smokers, those who smoked bidi for 20 years and over had 7
times the risk of developing oral cancer and those who smoked cigarettes for the

same duration had a five time higher risk (53).
Cigar, pipe, marijuana and passive smoking

Some studies conducted in the western world have shown a 2-9 fold increase in
the risk of oral cancer with exclusive cigar smoking and a 2 fold increase in risk
with exclusive pipe smoking. In combination, they pose a greater risk of buccal
mucosa, soft palate and floor of the mouth cancers (46). The reports on marijuana

as a risk factor for oral cancer are controversial and inconclusive due to the fact

14



2. Literature review TP Akhil Soman

that marijuana is smoked in conjunction with other tobacco products which are

more important risk factors.

2.5.1.2 Smokeless tobacco

Studies conducted in the US and Sweden show a 3-4 fold increase in the risk of
oral cancer associated with smokeless tobacco use(54). In Asia, particularly in
India, various forms of smokeless tobacco (betel quid/paan, paan masala, naswar,
nas, gutka) are used which accounts for the high incidence rates of oral cancer in
this region(55). Contributing factors include the fact that tobacco processing for
these forms of consumption is mostly done in households and small scale sectors
with less control over fermentation and curing, leading to increased concentration
of several carcinogens, the non homogeneity in the use and composition of
smokeless tobacco in India, and different additives which increase their
psychotropic and genotoxic effects (56). Studies report betel quid chewing as the
most common form of smokeless tobacco used by men and women in India,
which has the largest betel quid consuming population in the world(57, 58). It has
been documented that the ratios between male and female incidence rates of oral
cancer in central and Eastern Europe, South America range between 3 and 10
where as in India it is approximately 1 or lower than 0.5(59). This high incidence
rates in Indian women is attributed to the persistence of betel quid chewing habit
as smoking and alcohol habits are not so common among them(4). Recent
research has established links between betel quid chewing and oral cancer that

cannot be explained by the presence of tobacco alone(60). In light of its relevance
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to the Indian population, an account of the betel quid chewing habit, its

components and its reported association with oral cancer are given below.

Paan/Betel quid chewing

The habit of betel quid chewing is widespread and its use has been documented
from the east African coast to eastern Melanesia (a sub-region of Oceania), South
East Asia and throughout India. A study conducted in Kerala, India, indicates that
individuals who chewed more than 10 times a day were at 15 times more risk of

developing oral cancer than non chewers(61).

The most common components of the quid are: betel leaves, taken from a
perennial plant also called piper betel, commonly seen in South and South East
Asia; Arecanut, which is the nut from a palm tree called Areca catechu,
originating from the Philippines and Malaysia; lime (calcium oxide or calcium
hydroxide); and dried or raw tobacco. Apart from these basic ingredients, many
other flavouring agents, spices, catechu (an extract of Acacia catechu with tannins
and catechols), and others can be incorporated into the betel quid. Pindborg et al.
have described 38 different combinations of betel quid components in India(62).
All the ingredients are wrapped in the heart shaped betel leaf, put in the mouth
and chewed. The juice is spit or swallowed. Betel quid chewing is a well
established aetiologic factor in oral cancer as well as oral premalignant lesions

like oral sub mucous fibrosis and oral leukoplakia(63-65).
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Components and carcinogenicity

Betel leaf

Betel leaf has been an intricate part of different cultures from time immemorial
and is considered to occupy an important positive role in the social setup of
countries such as India. Its uses range from welcoming guests as a sign of respect
on important occasions like marriages, to being employed as mouth fresheners, or
antiseptic and antibacterial agents. Various studies have been conducted to
determine the carcinogenicity of betel leaf. Most of these studies have failed to
find evidence of genetic disturbance despite using high concentrations of betel
leaf extracts(66). Ranadive et al. reported a reduction of 53 - 22% in the incidence
of carcinoma when betel quid containing betel leaf was used(67). Taken together,
these studies suggest that the effect of betel leaf is anti-carcinogenic rather than
mutagenic. The euphoric effect that one gets after chewing betel leaf is attributed

to a mixture of phenols and terpene-like constituents(68).

Areca nut

Studies indicate that the Areca nut is carcinogenic, and this effect is mainly
attributed to its alkaloids and poly-phenolic constituents. Arecoline, a natural
cholinergic agonist similar to nicotine is the dominant alkaloid (7.5mg/g of the
nut), along with arecaidine, guvacoline and guvacine. Betel chewers have been
found to express nitrites and thiocyanates in their saliva. They combine with the
alkaloids in the nut to produce nitrosamines, which are known carcinogens(69).
Furthermore, these alkaloids are biological thiol reagents analogues to other

alkylating agents, which is a common feature among many chemical carcinogens
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leading to cell proliferation and cancer. These alkaloids are also responsible for
the stimulant effect of betel quid, inducing dependence among heavy

chewers(70).

Slaked lime

The slaked lime used in betel quid is produced from sea shells or lime stones, the
former being more potent due to the presence of pure calcium hydroxide(69). Oral
epithelia undergoes atypical changes following exposure to calcium
hydroxide(51). This exposure causes severe caustic damage to both the epithelium
and the underlying tissues. The increased alkalinity results in the leaching of
intercellular mucus leading to inflammatory and proliferatory changes in the
tissue. In this altered environment, exposures (e.g., oral microorganisms,
chemicals) can act as cancer-promoting factors leading to neoplastic changes(71).
The alkaline environment created by the slaked lime facilitates the generation of
reactive oxygen species following auto-oxidation of polyphenols in the areca nut
(44).These oxygen species initiate cellular free radical reaction causing damage to

proteins, lipids, carbohydrates and DNA(72).

Association with oral cancer

With the exception of the betel leaf, all the components of betel quid, including
tobacco discussed earlier have strong carcinogenic effects. These combined
effects substantially increase the likelihood of developing oral cancer. A study on
oral cancers in southern India showed that 50% of men’s and 90% of women’s
oral cancer cases can be attributed to frequent betel quid usage without tobacco

chewing in areas where chewing prevalence is high(51). The chance of disease

18



2. Literature review TP Akhil Soman

development is high in frequent and long-term chewers(73). Some recent studies
have failed to establish an increased risk of oral cancer in association with betel
quid chewing among low to moderate chewers in the absence of concomitant

exposures such as smoking and alcohol drinking(71, 73).
2.5.2 Alcohol consumption

The World Health Organization estimates that there are approximately two billion
alcohol consumers worldwide(74). There is wide variation in the type, quality and
quantity of alcohol consumed across the globe. Drinking patterns vary from
occasional to habitual drinking, to alcohol abuse. Genetic, environmental and
psychosocial factors have been recognized to contribute to heavy alcohol use and

abuse, which may lead to health problems including oral cancer.

The association between alcohol consumption and oral cancer is dose dependent.
Over all 7-19% of oral cancer cases are attributed to heavy alcohol consumption
(45). Compared to non drinkers, there is a 2-3 fold increase in the risk of oral
cancer in people who consume 4-5 drinks daily(75). Heavy drinkers have
approximately 2 to 9 times the risk of developing oral cancer compared to light
drinkers(76). However, no increase in risk has been observed in people who drink

but have never used tobacco, irrespective of drinking duration and frequency (45).

The role of alcohol as a promoter in cancer causation has been established, but its
effects as an initiator is still under investigation. The main component of alcoholic
beverages investigated for its relation to cancer is ethanol. Alcohol
dehydrogenase, the main alcohol metabolizing enzyme in our body, oxidises

ethanol to acetaldehyde. Acetaldehyde exerts multiple mutagenic effects on DNA
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hence leading to the carcinogenic effect of ethanol. Nitrosamines, acrylamide and
oxidized polyphenols in alcohol are other minor components classified as
probable carcinogens for oral epithelial cells. Although this carcinogenic
mechanism of ethanol metabolites has been proved in animal studies, it has not

been proved for oral cancer in human beings(77).

2.5.3 Combination of tobacco and alcohol

The combination of tobacco products in any form with alcohol can lead to lethal
consequences. A study from India reported an 11 fold greater risk of oral cancer
with joint tobacco/betel quid chewing, bidi/cigarette smoking and heavy alcohol
consumption(78). About three fourths of oral cancer cases are attributed to
tobacco and alcohol consumption combined in Western countries(76). The great
challenge in understanding the individual contribution of these factors is that

these habits are strongly associated with each other(79).

2.5.4 Dietary factors

Oral cancer is associated with diet, more specifically with food deficient in fruits,
non-starchy vegetables, and carotenoids. Approximately 10-15 percent of cases
are attributed to low vegetable and fruit intake (73). Although not conclusive,
there is evidence indicating that plant food with antioxidant and anti-carcinogenic
properties containing nutrients such as vitamins A, C, E, carotenoids, flavonoids,
phytosterols, folates and fibers could counter balance the risk posed by tobacco
smoking, alcohol consumption and betel quid chewing. These agents, especially
antioxidants, act by reducing the free radical reaction that can cause DNA

mutations and changes in the lipid peroxidation of cellular membranes and in
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enzymatic activities. The micronutrients also play a role in the modulation of
carcinogen metabolism, inhibition of cell proliferation and oncogenic expression,

immune function and inhibition of endogenous formation of carcinogens (72, 73).
2.5.5 Human papillomavirus

Human papillomavirus (HPV) and its association with oral cancer as a risk factor
have gained prominence in the recent past. HPV is transmitted in humans through
sexual contact, including oral sex. Approximately 3% of oral cancer cases have
been attributed to this viral infection(80). There are more than 100 HPV types,
among which HPV-16 has been shown to have a strong association with oral
cancer pathogenesis at the molecular level. A systematic review by Kreimer et al
reports that HPV infection was present in 25% of oral cancer cases and 36% of
oropharyngeal cases studied. HPV-16 and HPV-18 were associated with 68% and
34% of oral cancer cases, respectively. Larger case-control studies have also
reported a 3 fold increase in the risk of oral cancer in the presence of HPV

infections(81).
2.5.6 Other oral cancer risk factors

Various studies have investigated the association between dental conditions (e.g.,
missing teeth, denture wearing, poor oral hygiene and use of mouthwash) and oral
cancer. Results are contradictory. For example, some studies have reported an
increased risk of oral cancer with increasing number of tooth loss while some
have failed to establish any association(82-85). Recent studies have suggested an
association between  chronic periodontitis and increased risk of tongue

cancer(86).
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Studies on family history of oral cancer indicate that the risk of this disease
increases a 2-3 fold in patients having a first order family relation with oral
cancer(46). Other risk factors that have been explored with relatively weak or
inconsistent results are occupational exposures, race/ethnicity, hormonal factors,
the role of high-penetrance and low-penetrance genetic mutations, and alteration

of expression of intra-nuclear enzyme telomerase(87, 88).

The above sections looked into the wide range of risk factors for oral cancer. Now
the question would be, what methodology can be used efficiently to study the
association of these dynamic factors, spread over the life course of an individual,

and chronic diseases like oral cancer?

2.6 Risk factor assessment for chronic diseases — Need for life course

framework

Lynch(1997) suggested that “if social class position in childhood and educational
experience were important in the adoption and maintenance of adult health
behaviours or influential in the development of psychosocial orientations, then it
would be inappropriate to “adjust” for these variables, because the socioeconomic
status exposures would be temporally prior to the behaviours and so the
behavioural and psychosocial characteristics would be in the causal pathway”’(89).
Chronic diseases develop over a long period of time. A risk factor like SEP is a
time dependent variable which changes over the life course of a person. People
indulge in behavioural habits like tobacco smoking, paan chewing, alcohol
drinking and food consumption in various patterns at different stages of life. To

understand when and how exposures lead to various health outcomes in later life
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and to investigate the causal pathways in the development of diseases, it is
important to implement a more comprehensive methodology than the traditional
risk factor epidemiology, which mostly assesses risk factors at one point in time.
There is a need for a methodology addressing the issues of temporal sequencing,
tracing the development of health behaviours, socioeconomic and psychosocial
orientations in order to understand the aetiology of chronic diseases. A conceptual
framework particularly well suited for this purpose, encompassing all the above

mentioned dimensions, would be the life course approach.

2.7 Life course epidemiology in oral cancer risk assessment

The life course approach studies the long term effects of physical, social and
psychosocial exposures during gestation, childhood, adolescence, young
adulthood and later adult life. Importance is given to time and timing in
understanding causal links between exposures and outcomes during an
individual’s life course and across generations(90). In the development of chronic
diseases such as cancer, the involvement of phases like exposure, initiation of
disease and longer latency periods explains the importance of time, and the fact
that exposures at particular stages of the life course exert effects later on,

underlines the importance of timing(91).

Different models derived from the life course framework, such as the critical
period and cumulative effects models, have been used to understand the various
impacts of exposures on health outcomes in later stages of life. The critical period
model argues that an exposure during a particular time window has lasting effects

that result in higher disease risk. In addition to critical periods, there could be
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sensitive periods when an exposure has a particularly marked but not unique
effect. This is called the critical period with effect modifier. The accumulation of
risk model hypothesizes that effects are accumulated incrementally through the
life course, with adverse environmental conditions and behaviours increasing the
risk of eventually developing chronic diseases(30, 92). The cumulative effects
model suggests that additive effects of exposures like SEP variables throughout
childhood and adulthood increases the risk of adult diseases like chronic heart

disease(40).

Because oral cancer is a chronic disease, the life course approach is particularly
relevant in understanding its risk factors, including lifestyle risk factors. Due to
the time dependent nature of these risk factors, it is advantageous to examine
them using this framework. Childhood circumstances related to lower SEP like
opportunities for education and lower social support have effects on deprivation
and choices in later life, such as exposure to behavioural risk factors including
tobacco and alcohol use and even initiation of sexual activity at a younger age and
the development of HPV infection. Relevant SEP indicators, such as education,
occupation, and housing conditions can vary at different ages. Measuring these
indicators at different stages of the life course can be useful in examining how
socioeconomic conditions operating at different stages of life influence the
development of oral cancer in later adult life (30). For example parental
occupation can be used to characterize childhood SEP and the first and longest
and last occupations may be used as indicators of adult SEP. Housing and living

conditions can be used to assess the SEP of an individual from childhood through
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early adulthood to late adulthood. The life course approach can help us

understand the combined effect of these indicators over the whole time period.
2.8. Indian context

Oral cancer was the most common cancer in India until the recent past,
accounting for 50-70% of total cancer mortality in the country(93). The following
section focuses on the factors mentioned in the previous sections in this chapter,

from an Indian context.
2.8.1 Socioeconomic indicators

The Indian society is commonly referred to as an agrarian society, which has
implications for its socio-cultural background and life style of individuals. Quality
of education and educational status, occupations and housing conditions vary in
different parts of India and also along the life course of each individual. Since oral
cancer is a disease with a long latency period and most cases are in the age group
of 50 to 70 years of age, a thorough understanding of the SEP indicators and their
status in the Indian society since the early 1900’s is important. Considering their
relevance for this thesis work, a broad overview of education and housing

conditions is presented in the following sections.
2.8.1.1 Education

In the case of education, India has been one of the pioneering societies in the
history of humankind with Nalanda University in north India being considered the
oldest university in the world. From ‘Charaka samhita sutra’ and ‘Sushruta

Samhita’, ancient texts on medicine, considered to be the oldest sources of
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medical understanding and practice, the invention of ‘zero’ and decimals in
mathematics to the ‘Raman scattering effect’ in physics, India’s contribution to
the world of education has been considerable. In fact, the first description of oral
cancer appears in, ‘Sushruta Sambhita’(around 600BC) and some of the first
hypotheses on oral cancer were also recorded in India(94). Education always had
prime importance in the Indian society, but was not provided equally to all. The
complex social makeup of this society characterized by various religions, and the
structure of the Hindu religion (castes, sub castes and sub-sub-castes) further
made access to education by certain social classes difficult. The potential for
disparities in education, an important source of human capital, has therefore been

substantial in the Indian society.

Since the ‘Vedic age’ in Indian history, schools of education called ‘Gurukul’
existed but were accessible only to people from the higher caste. Restrictions

were made for the education of people from the “backward”' (or lower) castes.

Kerala is one of the Indian states were tremendous educational reforms have taken
place during the past century. Until around the 1960’s, higher caste Hindus and
Syrian Christians enjoyed privileges and had a higher education status and SEP
than the other social groups in Kerala(41). At present, although educational
disparities have been brought down to a low level by government policies, the
remaining socioeconomic disparities still exert a strong impact on the health of

the Indian population.

" This includes the castes in the Hindu religion and sections of other religions that has been
classified as backward by the state governments of India (here; Kerala) due to discrimination faced

by them historically.
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2.8.1.2 Housing conditions

Variation in the quality of housing conditions is another factor to focus on when
considering the SEP of this population. The use of concrete, good flooring and
roofing materials and proper sanitation methods has gained importance only in the
recent past. Crowded houses, lack of bathrooms and other sanitation facilities
especially in the rural population, roofs of houses thatched with coconut and palm
leaves, floors polished with mud, cow-dung or wood charcoal irrespective of SEP
were almost indigenous to this part of the world. The use of household materials
like refrigerators, televisions, and electricity were almost nonexistent until the late

1960’s and 70’s.

Even though the standards of living conditions and education have increased in
India, many disparities still exist and an obvious gradation can be seen from the
low to the high SEP in this society. These important background factors have to

be taken into consideration when assessing the SEP of the Indian society.

2.8.2 Behavioural factors

Oral cancer started receiving increased empirical attention in the mid 1950’s. Risk
factors like tobacco smoking, betel quid chewing, and alcohol consumption are
common in the male population of India, while smoking and alcohol consumption
are infrequent in females(95). However the habit of betel quid chewing is

widespread in both sexes.

Literary references to the habit of chewing betel quid (betel leaf, areca nut and

lime) in India are at least 2,000 years old (94). For centuries, areca nut chewing

27



2. Literature review TP Akhil Soman

was considered to be a completely innocuous practice in India with widespread
socio-cultural acceptance. This habit began to get recognized as a public health
issue around 400 years ago with the introduction of tobacco into the Indian
society by European traders. In addition to its use for smoking, as the Europeans
demonstrated, tobacco began to be mixed with betel quid and chewed. The
combination of tobacco with a culturally accepted substance gave it a similar
status. The association of these practices with oral cancer was noted over 100
years back and in the second half of the 20" century, the causal association
between chewing of betel quid with tobacco and oral cancer got well established.
From this time forward, the chewing habit was no longer considered to be an

innocuous practice(96).

There is much variation in the type and pattern of use of these products in
different parts of India. For example, in the state of Kerala, the betel quid used for
chewing consists of a fresh betel leaf smeared with aqueous calcium hydroxide,
combined with sliced fresh or dried areca nut and locally cured dried tobacco
leaves and/or stem. This preparation is much simpler than the betel quid in

northern India, which contains many spices and other condiments. (97).

Besides the common alcoholic beverages, other frequently used preparations are a
beverage called “toddy”, produced locally from fermented and distilled sap palm
trees (approximately 8-10% ethanol) and a locally brewed liquor; ‘“arrack”,
traditionally produced from fermented palm sap and also fruit, grain, or

sugarcane (approximately 40-60% ethanol)(53).
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2.8.3 SEP, behavioural habits and oral cancer in India

The common risk factors for oral cancer in India (e.g., smoking, betel quid
chewing; alcohol consumption and diet) have been extensively studied and
established as independent risk factors for this disease. A recent case-control
study conducted in the western part of India, which considered the role of
education, occupation, smoking and alcohol habits, suggests that the risk of oral
cancer is inversely proportional to level of education and economic status. Low
levels of education, occupation in agriculture and blue collar jobs, as well as low

household income are independent risk factors for oral cancer(98).

As previously discussed, low SEP has been strongly associated with an increased
risk of oral cancer in developed and developing countries. But no significant work
has been done focusing on the individual indicators of SEP as independent risk
factors for oral cancer(98), the existence of any dose response relationship with
SEP, and the association of the different SEP measures with the common
behavioural risk factors for oral cancer, in southern India. The importance of
using a life course approach in the assessment of risk factors for chronic diseases
like oral cancer has been discussed earlier. However, to our knowledge, none of
the studies conducted in India reported using this epidemiological approach as
their conceptual framework. SEP indicators like education and housing, and other
oral health related behavioural habits have considerably evolved in the Indian
population over the past century. To thoroughly understand the association of
these risk factors with oral cancer in a population of Indian subjects, a study using

the life course framework appears to be the most advantageous approach.
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2.9 Kerala study site

Situated on the south western coast of India, the state of Kerala has a population
of 31.8 million with a population density of 819 per sq. Km (99). (Canadian
population: 34.2 million, population density: - 3.3 per sq. Km (100)). The main
ethnic group is that of ‘Malayalies’, and the official language of this state is
‘Malayalam’ spoken by 96% of the population. The majority of people are from
the middle class. Main religions followed by people of Kerala are Hinduism
(56.2%, predominantly Thiyya/Ezhava caste) with many castes and sub caste

divisions, Islam (24.7%) and Christianity (19%) (99).

Until the mid 1900’s, a feudalistic system existed in Kerala in the case of land
ownership, wealth, access to education and privileges. This was based mainly on
the caste system, the forward caste and Syrian Christians enjoying most of the
privileges. The lower castes/backward castes were seen as untouchables. The right
to get educated was considered as a monopoly of the elite class. Four years of
education was considered to be a high education level. Teachers were not paid
well by management run institutions which led to less people taking up teaching
as profession. Political movements and revolutions since Indian independence in
1947 brought the whole of India together(41, 101). Subsequently, based on
language spoken, the state of Kerala, like other states, got unified and thus the
present day Kerala state was born in 1956. The first ministry under communist
leadership took form in 1957. The minister of education, Prof. Joseph
Mundassery, who was a famous teacher, educationalist, literary critic and

revolutionary, gave attention to the existing state of education in Kerala and made
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way for passing an education bill in the assembly in 1958 which made quiet a
revolution in the history of Kerala. According to the bill, education until 14yrs
(8yrs of education) was made free and compulsory, books and other materials for
students and lunch were provided for free and wages for teachers were increased.
Teachers were paid directly by the state government and a good amount of dignity
was added to the profession(101). Overcoming the stiff resistance from the
forward caste and Syrian Christians, the bill succeeded in imparting quality
education to people from all castes and walks of life in Kerala. Along with this,
reforms in land resources and ownership, health and social welfare also

contributed to revolutionary changes in the SEP of Kerala in the 1950°s(101).

Today, Kerala ranks highest in India with respect to social development indices
such as elimination of poverty, primary education and healthcare. In less
developed countries, the education level of women has consistently been
demonstrated to be an important determinant of population health and SEP(34).
Kerala has the highest overall and female literacy rates among all the states in
India. The health status of a population is generally measured in terms of
mortality indicators like death rate, infant mortality rate and life expectancy at
birth among others. Mortality indicators show that the health status of Kerala is
far higher than the overall average for India and is even comparable to that of
developed countries. This Indian state has the greatest number of hospitals and
health facilities (5,095 government, private and co-operative medical institutions)
and low child death rates (102-104). With only 3% of India’s population, the tiny

state provides two-thirds of India’s palliative care. Female life expectancy

31


http://en.wikipedia.org/wiki/Education�

2. Literature review TP Akhil Soman

exceeds that of males, as seen in developed countries. Incidence of absolute
poverty in rural Kerala (17.52%) is about half of that in rural India overall
(32.82%)(102). Table 2 shows comparison of important health indicators between
Kerala and India according to 2008-09 statistics(105). Figures 1 and 2 present a
comparison of India, Kerala, and the United States with relevance to some of
these indicators based on data collected in 2009(106). In spite of the
advancements in education, social and health sectors, there is high variability in
SEP, and in the use of tobacco products, alcohol and betel quid, and others.
Kerala is one of few Indian states that maintain good cancer registries, and these
indicate that there is a high incidence of oral cancer in its population. A recent
study from Calicut, Kerala, suggested that there is an increase in oral cancer
incidence among young adults in this region but was unable to establish any
significant risk factor association(107). Under these circumstances, Kerala, India,
appears particularly well suited as the site for a hospital-based case-control study

on oral cancer risk factors incorporating the life course approach.
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Table 2: Basic health indicators, Kerala and India (2008-09)

Indicators Kerala India
Birth rate (per 1000 population) 14.7 23.1
Death rate (per 1000 population) 6.8 7.4
Infant mortality rate (per 1000 population) 13 55
Child mortality rate (per 1000 population) 3 17
Maternal mortality rate (per 100000 live 110 301
birth)
Total fertility rate (children per woman) 1.7 2.9
Life expectancy at birth
Males (years) 71.3 62.3
Females (years) 76.3 63.9
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Figure 1: Life expectancy and literacy rates 2009
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3. Rationale

Oral cancer is a devastating chronic disease with high incidence and mortality
rates in both the developed world and developing countries like India. The fact
that this disease is still a challenge with serious physical, psychological and social
consequences even after decades of research in this area and advancements in the
fields of diagnostics and treatment, points to the poor understanding of its aetio-
pathogenesis. The importance of SEP as a potential risk factor for oral cancer has
been examined in the previous sections. A thorough understanding of this
complex construct, which changes over the life course of an individual, and a
methodology conceptually solid to measure it as provided by the life course
approach are needed to understand the role of SEP as a potential risk factor for
this disease. As explained earlier, the life course approach allows the ordering of
exposures in time and the examination of relationships among them. Thus, this
approach could be of tremendous benefit to gain a more comprehensive
understanding of the associations between SEP, behavioural factors and oral
cancer risk than those obtained from basic cross-sectional analysis. By identifying
these associations, links between the biology of oral cancer development and
exposures including SEP can be uncovered. There is a consensus that with respect
to cancer that earlier the diagnosis, better the prognosis of treatment. Thus, the
understanding of biology and the various bio markers expressed as a result of
these exposures is crucial in powering new and efficient diagnostic techniques for
this disease. This would be of particular importance in developing countries like

India with a high incidence of oral cancer and a wide variation in the known risk
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factors (e.g., tobacco/ paan chewing, alcohol consumption). Although behavioural
habits have been established as the strongest aetiologic factors of oral cancer in
India (like elsewhere), there is very limited literature investigating the association
between SEP and oral cancer in this population. In addition, to the best of our
knowledge, no one has examined the effect of SEP across the life course and its
association with oral cancer. This study attempts to fill these gaps in the literature
by examining an array of life course exposures and SEP indicators and the risk of

oral cancer among a sample of Indian subjects.
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4. Aim and Hypothesis

4.1 Aim
The aim of this study is:

To estimate the extent to which life course socioeconomic position is an
independent risk factor for oral cancer and how much of this association is
explained by behavioural habits and oral health related factors in a sample of

Indian subjects.
4.2 Hypothesis

We hypothesis that being in a low SEP throughout the life course will increase the

risk of oral cancer irrespective of effects of other risk factors.
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5. Methods

5.1. Overview of study design

The case-control study design is very effective for epidemiological studies. In this
design, subjects with a particular disease, (e.g., oral cancer) are compared with a
control group of people who do not have the disease under study. All cases or a
random sample of those in the population base who develop the disease during the
study period are recruited. Controls should be representative of the population
from which the cases come from so that the two groups can be comparable in all
respects except the presence of the disease studied, that is, controls are selected
from the same population base independent of exposure (e.g., smoking, chewing
habits, alcohol consumption, socioeconomic position) so that the distribution of

the exposures among them is the same as in the base(108).

The data for this study was drawn from the Indian site of a large hospital based
case-control study — The Head and Neck Cancer Life course study (HeNCe Life
study), that uses a multidisciplinary approach to investigate the role of genetic,
viral, behavioural, psychosocial and socioeconomic factors in the aetiology of
upper aero digestive tract cancers incorporating the novel life course framework.
The higher incidence and mortality rates of oral cancer, existence of large
socioeconomic disparities in health and wide distribution of behavioural habits
and other risk factors associated with oral cancer justifies the selection of India as
a study site. Oral cancer cases and controls were recruited from the Government

Dental and Medical College and Hospital, Calicut, Kerala, India. Questionnaire
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based interviews were performed and biological samples collected for HPV and

genetic analysis by trained dentists.

5.2. Study setting and study population

The sample of this ongoing hospital based case-control study was recruited from
the outpatients of Government Dental and Medical College and Hospital in the
state of Kerala, India. These two hospitals cater their service to the populations of
mainly four districts (Calicut, Malappuram, Kannur, and Wayanad) and serve
approximately a 150-Km radius referral base in northern Kerala. The study
sample is comprised of 350 subjects recruited between September 2008 and

January 2011, including 200 oral cancer cases and 150 non cancer controls.
5.3. General inclusion and exclusion criteria

The eligibility criteria for study entry are: (i) subjects who were Indian born, (ii)
living within a 150Km radius from the hospitals to ensure a good representation
of the risk base and social and cultural patterns, (iii) speaking English or the local
language Malayalam, (iv) with no previous history of cancer and without any
cognitive debilitating diseases, HIV, AIDS, disease of the central nervous system
or mental disorders. In addition, those who were unable to respond due to severe
illness were not recruited into the study. Since oral cancer is a disease only

diagnosed in adults, all subjects were above 18 years of age.
5.4. Case definition and selection
Cases are newly diagnosed histologically confirmed stage I to IV squamous cell

carcinomas of the oral cavity which according to the WHO ICD-10
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classification(12), includes the upper and lower lip inner aspect (C00.3,C00.4,
C00.5), base of tongue and tongue(C01-C02), gums(CO03), floor of the
mouth(C04), palate(C05), cheek mucosa, vestibule of mouth, and the retro-molar
area(C06) and tonsil(C09). Cancers of the external lips(C00.0-C00.3), parotid
glands, other major salivary glands(C07-C08), and naso-pharynx were excluded
due to their different aetiology and histologic features(109). All cases were
recruited into the study without any delay, immediately after their histologic
diagnosis. They were recruited from the oral pathology clinic at the Government
Dental College and from the cancer outpatient unit of the Government Medical
College, Calicut, Kerala, India. Prevalent cases were not included in this study
because of various reasons; a) recall of exposure would be better in incident cases
as prevalent cases are much distant in time from their exposure history than
incident cases; b) inferior recall in prevalent cases since exposure history may
have changed as a result of and subsequent to disease incidence; c) it can be made
sure in incident cases that recalled exposures preceded the diagnosis and not
followed it; d) It has also been stated that since diagnostic methods change
periodically, recent diagnosis will be more uniform than the one diagnosed in
earlier or different time periods; e) relation of exposure to survival; since
prevalence data are length biased with regard to survival, exposure frequencies
will differ between incident and prevalent cases, leading to bias(110-112). Cases
previously treated or undergoing treatments were not recruited as local or

systemic treatment interferes with the biomarkers under study.
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5.5. Control definition and selection

Controls were frequency matched to cases (age period of 5 years and sex) and
recruited from several outpatient clinics at the same hospitals as the cases.
Hospital controls have the advantage of being more cooperative and the collected
information is less affected by recall bias compared to population controls. Their
recruitment is more convenient and involves less cost when compared to
population controls(111). All controls were randomly selected from outpatients
clinics [dental, dermatology, ENT (ear, nose, and throat), gastroenterology,
gynecology, ophthalmology, orthopaedics, and nephrology clinics] at the
Government Dental and Medical College and Hospital. In order to maintain good
balance in the distribution of disease among controls, care was taken to ensure
that no single diagnostic group contributed to more than 20% of the total. These

procedures ensure a good representation of the risk base.

5.6. Data collection

5.6.1 Recruitment procedure

At the study site, trained dentists, including the author of this thesis, were
appointed as research assistants (RA) for the recruitment of subjects and data
collection. They were trained in the procedures used in this project by the
principal investigators of the study. Also, an interviewer guide and a DVD with
information describing the study procedures step by step was provided to the
research personnel at the site. The RA would verify the list of patients to attend
the clinics each day. Oral cancer cases, who meet the eligibility criteria, were

explained the study and invited to participate soon after they were histologically
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diagnosed. The selection of controls was based on the sex/ age distribution of
cases. For this purpose, a monthly frequency matching list was generated by
international coordinating office of the study located at the Canadian site and sent
to the Indian site. To assure that a good balance among the control clinics was
maintained over the study period, the list also included the distribution of controls
according to the clinics they should be recruited from. The control clinics were
visited by the RA and the details of subjects attending them were obtained.
Subsequently, random selections of subjects were made to participate in the study
from the pool of eligible subjects. Next, the RA approached the eligible subjects,
explained the study, confirmed their eligibility for entry into the study and invited

them to participate in the study.

All participants who agreed to take part in the study were asked to read and sign
the consent forms, which were available in both English and Malayalam (please
refer to appendix III). The RA explained the consent form to the subjects who
were unable to read. These procedures were done in presence of a witness. One of
the copies of the consent form was kept at the study site and one was given to the

subject.
5.6.2 Participation rate

This is an ongoing study thus the participation rates refer to those subjects who
were approached to be recruited from September 2008 to January 2011. Out of
260 eligible cases, 60 refused to participate, leaving a total of 200 subjects in the
study. This represents a participation rate of 76.9%. The main reason for refusing

to participate in the study was the advanced disease state and reluctance shown by
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acquaintances/spouses accompanying the patients to cooperate with study
procedures and timings. Regarding the controls, out of 178 eligible controls, 28
declined the invitation to participate whereas 150 agreed to take part in the study,
representing a participation rate of 85.3%. Their refusal was mainly due to the

lengthy study procedure.
5.6.3 Study instruments
5.6.3.1 Questionnaire

General information on the subjects was collected using a ‘rout sheet’.
Subsequently a face to face interactive interview (approximately 1.5hrs long) was
conducted using a questionnaire and a life grid (please refer to appendix I and II).
The questionnaire collects information on several domains of exposures such as
socioeconomic (e.g., education, occupation, housing conditions), health related
behavioural habits (e.g., tobacco smoking, tobacco chewing, alcohol, diet, sexual
behavior), oral health status, family and work environments at 3 stages of a
person’s life [childhood (1-16 years), early adulthood (17-30 years), late
adulthood (31years and above)]. The questionnaire was developed based on
previous studies including British cohort studies - British Civil Servants,
Whitehall II (113), British Birth Cohort (BBC) 1946 (114), BBC 1958 (115) and
International Agency for Research on Cancer (IARC). The instrument was first
developed in English, then translated in Malayalam by a native Indian and back-
translated in English to verify the quality of translation. The instrument was used
in two pilot studies with the target population and refined before being used in the

main study reported here.
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5.6.3.2 Life grid

The life grid is an interview tool that has been used successfully to improve the
reliability of retrospective data in epidemiology since the 1980°s. This tool was
originally developed in social science and adapted by Blane(1996) and Berney
and Blane(1997) for health research(116). The instrument basically helps the
subject to recollect information more precisely by relating them to important
events in their past life. The life grid is introduced at the beginning of the
interview and consists of four columns (housing, education/job, habits and
subjects’ memorable life events (e.g., time of marriage, birth of children, death of
an important person or any other) and one central line which indicates the
subject’s age. Important events in the subject’s life like, change of housing, years
and levels of education, start or end of behavioural habits (e.g., smoking, drinking
alcohol, paan chewing) are noted down. Information collected in the 4 separate
columns is then cross referenced with each other to check that the timeline given
by the subject is accurate. Overlaps between the events are discussed and
corrected when relevant. Subsequently, the information collected in the life grid is
used to guide the subjects to recollect information during the core interview
session using the questionnaire. Reminders throughout the questionnaire help the
interviewer to use the life grid while collecting information. In summary,
throughout the interview process the questionnaire and life grid are used in
tandem helping to retrieve a clear outline of the person’s life events and major
changes in their lives therefore allowing the collection of a more precise

information. The use of life grid has also been found helpful in establishing
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interviewer-participant rapport (116). This aspect is of particular importance when
involving long interview sessions like ours. Indeed, our fieldwork experience
showed that building up a good rapport with the subjects was essential to keep the
subjects connected to the interviewer allowing for the collection of quality and

reliable data until the end of each session.

5.7. Quality assurance of study proceedings and data collected at the Indian

site

All interviews and study procedures are conducted by trained dentists. In order to
ensure the quality of data collected, a strict protocol and interviewers guide
describing all the study procedures is followed. Individual identification numbers
are given to each subject to ensure the confidentiality of the data collected After
each interview session, the research assistant who conducted the interview goes
through each section of the questionnaire to check for missing data or
discrepancies and if present, they are clarified immediately with the subject. On
the next day, the questionnaires are cross checked by a second research assistant.
Log sheets are maintained separately for participant and non participant cases and
controls. Matching lists are used to help in the selection of appropriate controls
after the cases are selected. To check for reliability 10% of the samples are re-
interviewed and these interviews are conducted 6-12 weeks after the original
interview sessions. Each questionnaire is filed individually and all supporting
documents are filed separately to ensure confidentiality, as well as for ease of re-
access to them while performing data entry. Well documented registries are

maintained at the site. The performance of the research assistants is monitored by
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the head of the faculty and the study collaborator at the site. Updates of the study
procedures are done with the main PI’s of the study in Canada through regular

correspondence.
5.8. Data management

The data collected is entered into an online database using the ‘file maker’
software. A common server for the database is maintained at the Canadian site.
The data is then exported for processing and analysis with the Predictive
Analytics Software (PASW) Statistics version 18 software. Prior to data analysis,
value labels were assigned for each variable in the database based on the
questionnaire. Then initial frequencies were run for performing data cleaning.
Data was checked for missing values, discrepancies, mismatches and
inconsistencies. Log sheets were maintained for entering these errors and they
were sent to the Indian site for clarifications. Multiple data cleaning cycles were

performed subsequently to ensure accuracy of data before the analysis.
5.9. Measures

5.9.1 Outcome variable

5.9.1.1 Oral cancer

Although several studies have investigated oral cancer risk factors, its aetiology is
still not clearly understood. Therefore, there is a need for exploring new realms of
risk factors for this disease. Based on the revised ICD classification (ICD 10), oral
cancer (C00 — 06) can be defined as cancer affecting lips, tongue, gums, floor of

the mouth, palate, cheek mucosa, vestibule of mouth, and the retro-molar area. As
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detailed in section 5.4, only histologically confirmed squamous cell carcinomas
are included in the study. Histological confirmation is the most reliable method as
it is the gold standard for diagnosis of malignant lesions (117). In addition, trained
dentists employed as research assistants collected the data thus contributing to the
quality of the data. This variable was treated as categorical variable based on the

presence or absence (Yes/No) of the disease.

5.9.2 Explanatory variables

5.9.2.1 Socioeconomic position

As previously discussed, SEP is considered to be the most distal causes of chronic
diseases(118). Its measurement allows the understanding of social distribution of
diseases, helping policy makers to design and evaluate public health strategies. In
addition, studying SEP over the life course could help in explaining the causal
mechanisms through which SEP generates health differences(30). The various
ways to measure SEP reflect the complexity of the construct. There is no single
measure that is suitable for all research questions, applicable to all time points and
to all regions of the world. For example, education may reflect individuals’ SEP
at young adulthood and also influences their SEP in later life. On the contrary,
indicators of material deprivation (e.g., housing conditions, tenure and amenities)
over the life course gives a good idea about SEP throughout a person’s life(37).
Then again, these indicators may vary in different societies. For example, car
ownership is an important marker of SEP in Britain but not in India. Education

and material deprivation indicators have been used as a measure of SEP in non
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industrialised or more agrarian societies (e.g. India), therefore we examined these

measures in this thesis work (37, 119).

Education

Detailed information regarding education was collected from each subject. Details
on whether the subject attended school or not, whether they could read and/or
write, number of years of formal education attained, degree obtained and whether
they failed any year of school were recorded. In our data analysis, we used
education first as a continuous variable expressed by number of years of
completed education. However, bias could have occurred due to the inclusion of
subjects from different birth cohorts (i.e., from a range of age groups) in this
study (37, 120). For example, the meaning of levels of education (e.g., 4 years of
formal education) is different for subjects born in the 1930’s compared to those
born in the 1960’s. This effect, also known as a cohort effect, should be taken into
consideration when analyzing life course data. Otherwise subjects from the older
cohort will mostly fall into the low education category(121). To address this issue,
we converted the continuous variable (number of years of education) into a
dichotomy variable (low and high levels of education) taking into consideration
the age of the participants. First, we divided our sample into two groups
according to the participants’ age: those born before 1950 (older) and sincel950
(younger). This categorization was based on the evidence that significant changes
in the educational system occurred around the 1950’s in many parts of India(41).
The social and political changes that took place in Kerala since the 1950’s leading

to major changes in factors effecting SEP, has been looked into in section 2.9. As
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mentioned previously (please refer to section 5.2), the last person included in this
analysis was recruited in January 2011, which limits the maximum age of a
subject in the second category (born since 1950) to approximately 60 years of age.
Therefore we had two groups: Group 1) Subjects who were 60 years old or older
and Group 2) Subjects below the age of 60 years. In group 1, participants who
attained 4 or more years of formal education were classified as having a high level
of education while those who had less than 4 years of education were included in
the category of low level education. In group 2, participants who attained 8 years
of formal education were categorized as having a high level of education and
those who had less than 8 years of formal education were categorized as having a
low level of education. This high and low education level categorization was done
by considering the meaning of education attainment, with specific relevance to the

respective birth cohorts(120).
Housing tenure, housing conditions and amenities

We constructed an indicator of material deprivation based on a series of questions
which collected information on housing conditions, tenure and amenities. This
information was collected on the longest residence of the subject in each of three
periods of life: childhood, early and late adulthood. We computed an index of
material deprivation for each of these periods using 11 questions addressing
housing tenure, house conditions (e.g., material used to build the floor, roof and
wall, type of windows, main source of drinking water, presence or absence of
toilet, electricity) and house amenities(e.g., clock, radio, motorbike). The answer

to each of these questions were coded as zero (low SEP) and one (high SEP)
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according to the presence or absence of the items or the cost (e.g., floors, ceilings,
widows). Subsequently, we created three continuous variables, which represented
material deprivation for each period of life (childhood, early and late adulthood),
by adding the scores for each question. The possible scores of these new summary
variables ranged from 0 to 11. We then categorized this variable into low and high
levels of material deprivation using the mean as the cut off point. Finally, a life
course SEP indicator was constructed by combining the participant’s social
position in each period of life. This combination generated 4 categories: 1)
Subjects who were in low SEP in all three stages of life(3L); 2) Subjects who
were in low SEP in 2 stages and high SEP in 1 stage of life(2L 1H); 3) Subjects
who were in high SEP in 2 stages and low SEP in 1 stage of life(2H 1L); and 4)

Subjects who were in high SEP in all 3 stages of life(3H).

5.9.2.2 Behavioural habits

Tobacco Smoking

Smoking tobacco in various forms is an important risk factor for oral cancer. The
two most common forms of tobacco smoking in the general population of India
are bidi and cigarette smoking. The multidimensional nature of tobacco smoking
warrants its investigation to be done in a very precise and extensive manner. Our
study collected detailed information regarding the subjects’ smoking history. The
data collected included duration (age of initiation and cessation), and
consumption (how many cigarettes and /or bidis per day or per week or per
month) of these tobacco products. In addition, for cigarette smoking the brand

used and the type of cigarette (filtered or non- filtered) were also recorded.
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The next step was to create a variable to represent life-time intensity of tobacco
smoking by taking the subject’s complete smoking history into account. This
cumulative exposure variable called ‘pack years’ is calculated by multiplying
smoking duration with daily (per day) tobacco consumption (45, 122). For
example, 1 pack year is equivalent to smoking 1 pack per day for 1 year, or 2

packs per day for half a year.

Now as an example, suppose a subject smoked cigarette from 18 to 50 years of
age, both years included. So the ‘total duration’ of smoking cigarette over the life
course for this individual would be 33 years (50-18=33). If this subject reports
that he smoked 10 cigarettes per day (or per week or per month) from age 18 to
30 and 15 cigarettes per day (or per week or per month) from 31 to 50 years, he
has two ‘smoking periods’ in his life course; 1)18 to 30 (13 years) and 2) 31 to 50
(20 years). From this data collected, first we converted the consumption (per day /
week / month) of cigarettes and bidis to per day consumption. Now we have per
day consumption for each separate smoking period. Subsequently, we calculated
the number of packs consumed in each smoking period from the number of
cigarettes or bidis smoked per day in each period. For cigarettes, the number of
individual filtered and non-filtered cigarettes in each time period was divided by
10 (there are 10 cigarettes in a pack in India). We used a similar procedure to
calculate the numbers of bidi packs. However, the number of individual bidis in
each time period was divided by 20 as it corresponds to number of bidis in a pack

in India.
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Then, the number of packs per day consumed in each smoking period (1 pack per
day and 1.5 packs per day in the two smoking periods respectively as in the
example) of life was multiplied by the number of years of consumption in each
period (13 years and 20 years in the two periods respectively as given in the
example). Then we added up the pack years in each smoking period to get the
cumulative pack year variable for cigarette smoking over the life course (total

duration).

The distribution of cigarette and bidi usage among the controls was used to
categorize each of these variables into 3 groups. Subjects who never used these
products formed the never smokers group. The remaining distribution which
consisted of subjects who used these products was divided into two by using the
median of the distributions as the cut-off points. The final three categories
obtained for each variable (cigarette and bidi) were non smokers, moderate
smokers and heavy smokers. These three categories were maintained for bidi
smoking in the final analysis due to wider distribution and heavier usage of bidi in
the Indian population when compared to cigarettes. Cigarette smoking variable
was divided into smokers and non smokers. Limited number of subjects also

contributed to this categorisation.

The variables for cigarette and bidi smoking were used as both continuous and
categorical for the analysis. These variables were computed as two independent
variables due to their difference in processing, pattern of usage among people

from various socioeconomic strata and tobacco content(47, 50, 53).
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Paan/ betel quid chewing habit

Paan chewing is one of the strongest etiologic factors for oral cancers. It
essentially refers to the consumption of betel quid which is a combination of betel
leaf, areca-nut, slaked lime and tobacco in varying combinations. It was important
to understand in detail the usage patterns and types of paan chewing habit among
the subjects. Thus, we collected comprehensive data on this habit. Information
regarding the time frame of each chewing period (age of initiation and cessation),
and consumption (how many chews per day / week / month) were collected.
Literature suggests that various oral lesions seen in paan chewers are highly
associated with the duration of each chew and total duration of chewing(69, 123).
So the time taken for each chew in minutes was also recorded. We also collected
details on the type of chew based on the ingredients. For example, we defined
betel quid as a combination of areca nut, betel leaf and slaked lime. Tobacco was
considered as a separate entity. Based on this, the types of chewed substances
were categorized into: only tobacco, betel quid with tobacco, betel quid without
tobacco, areca nut and tobacco, areca nut without tobacco, paan masala (basically
a mixture of tobacco and other flavouring items sold in packets), and betel leaf
alone. Information on any other substance or combination of substances used
other than the above options (e.g., betel leaf with arecanut) were also recorded.
From the details collected, we formed a cumulative variable representing the total
minutes of chewing per year over a person’s life course (a method similar to the
one used for pack year calculation for smoking variable was followed). The

magnitude of this variable (in minutes) was very large. In order to reduce the size
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of these numbers, we converted the minutes into days. We did this by dividing the
total minutes of chewing per year over the life course by number of minutes in a
day (i.e., 60 min X 24 hrs = 1400 minutes a day).Thus we created the final
continuous variable which expressed the number of days of chewing per year over
the subject’s life course. This variable was then categorized into never chewers,
moderate chewers and heavy chewers, similar to cigarette and bidi smoking,
based on the distribution of the consumption patterns of the controls. For the final

analysis, we used the two categories of ever and never chewers.

Alcohol consumption

Even though the role of alcohol as an initiator (an agent that produce changes at
the DNA level, starting the process of mutation in cells) has not been proved in
oral cancers, it’s a very strong promoter (an agent whose repeated action over a
period of time stimulates the growth of mutated cells) of cancer(124, 125). By
alcohol intake, we are basically referring to the total amount of ethanol
consumed(126). Detailed information on type of beverage (toddy; a wine from
coconut trees, wine, beer/cider, hard liquor, or other), the age at the start of
drinking and age at the end of drinking, the unit of drinking (small glass (50ml)
(1-20z), medium glass (100ml) (2-30z), big glass (250ml) (70z), 2 small bottle
(330ml) (Ibeer), bottle (700-750 ml) (210z)), as well as consumption rate
(number per day, per week, per month) were collected. Next, a calculation was
made to obtain the total amount of lifetime ethanol consumption. Ethanol
concentration was estimated in this study to be 5% for beer, 10% for toddy and

wine, and 50% for hard liquor(127). The next step was to divide the total ethanol
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consumption by the amount of ethanol in a standardised drink. Studies report that
in India, a standard drink of various alcohols (foreign liquor or locally made)
available would vary from 13 to 28 g of pure ethanol(128). In order to make it
equivalent and comparable to what is being used widely in north America as a
standard drink (18ml alcohol containing 14g of pure ethanol), we divided the total
ethanol consumption by 18(128, 129). This resulted in the number of standardised
drinks consumed over the life course. The number was again divided by the total
duration period (total sum of number of years of all drinking periods) giving the
number of standardised drinks per year. Since there are 52 weeks in a year, we
again divided the above value by 52 which ultimately gave the number of
standard drinks per week. Now based on the distribution of the consumption
patterns of alcohol among controls, we divided the sample into 3 groups. The first
group was never consumers. The remaining sample was divided into two by using
the median of the remaining distribution as the cut-off point. The resulting groups
were moderate drinkers (<=5 drinks/week) and heavy drinkers (> 5 drinks per

week). This categorical variable was used for the final analysis.

Diet

The two variables that were used as indicators of dietary habits were fruits and
vegetables. Since the dietary habits of the subjects would have changed according
to their health status, the information was collected regarding the subjects’ dietary
habits from 2 years prior to their disease diagnosis. They were asked how often
they consumed fruits and vegetables per week. Questions were asked regarding

consumption patterns of fruits like bananas, citrus fruits (oranges, lemons,
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grapefruits), apples/pears and other tropical fruits like mangos, jackfruit, papaya
and pine apple readily available in Kerala. Vegetables considered were
cruciferous vegetables (cabbage, cauliflower), yellow-orange vegetables
(tomatoes, carrots, pumpkin), green leafy vegetables like spinach, others like
cucumbers and onions. Summary variables (continuous) were created separately
by adding the various frequencies for the fruit and vegetables mentioned above.
Next, we categorized the variables for fruits and vegetables into two groups each
based on the distribution of the consumption patterns of the controls (50"
percentile as cut off point). For fruits, the resulting categorization was:0-2
servings per week and more than 2 servings per week and for vegetables; less than

13 servings per week and 13 or more servings per week.
5.9.2.3 Oral health indicators

The importance of oral health indicators, like the number of missing teeth as risk
factors for oral cancer has been explained in Chapter 2, section 2.5.6. The number
of missing teeth was used as an indicator of oral health. Each subject’s mouth was
clinically examined to identify the missing teeth. Each missing tooth was then
added up to get the total number of missing teeth over the life course of the
participant. This continuous variable was then dichotomized based on the
frequency distribution of the controls (the 50" percentile was used as the cut-off
point). The two categories were: 6 missing teeth or less and more than 6 missing

teeth.
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5.9.2.4 Other confounding variables

Based on the study design the controls were frequency matched based on age and
sex with the cases. For a few subjects who were willing to participate in the study
but couldn’t respond to questions asked because of their disease condition or
stress (either full interview or part of the interview), the help of a proxy was sort.
This proxy or respondent was usually the subject’s spouse or close relative. The
response from the proxy was recorded in the presence of the subject. Since a
difference was expected between the quality of information collected between the
subject and proxy, we considered it as a potential confounding factor. Age was
taken as a continuous variable and sex (male, female) and proxy (yes/no) as
categorical. These variables were adjusted in the statistical analysis to account for

their confounding effects.

5.10 Data analysis

5.10.1 Descriptive statistics

In order to describe the basic features of the data collected, descriptive statistics
was performed first. For continuous variables, we use T-Tests to estimate the
differences in mean between cases and controls and their corresponding standard
deviations. For categorical variables we use cross tabulations to compare the
distribution of cases and controls. Age, was considered as continuous variable
whereas gender, proxy, caste, education, SEP variables (SEP in 3 stages of life
and life course SEP), cigarette smoking, bidi smoking, paan chewing, alcohol

consumption, fruit and vegetable consumption and oral health status were taken as
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categorical variables. For describing the association between exposures and

outcome, we proceeded with performing logistic regression analysis.

5.10.2 Logistic regression

Logistic regression analysis is a statistical method where a binary or dichotomous
outcome variable is related to the explanatory variable by means of the logistic
function. It is used for predicting the probability of occurrence of an event by
fitting data to a logistic curve. For example, if P is the probability of disease and
(1-P) the probability of the disease not occurring , then P/(1-P) represents the
‘odds’ of developing the outcome and the log odds of disease is expressed as
In[P/1-P)] (130, 131).Thus, the log odds of the disease (dependent variable) can
be expressed as a linear function of the independent variables as shown in

equation below.

11’1[P\1-P)]= Bo+ B] X1+ Bz X2+ ....... + B k Xk

Where Py is the y-intercept and X; to Xy represents k independent variables
included in the model. B; to B  are coefficients indicating the degree of
association between each independent variable and the outcome (change in

outcome variable per unite change in the independent variable).

The coefficients obtained from the logistic regression can be converted directly to
an odds ratio (OR) that provides an estimate of the relative risk that is adjusted for
confounding factors. Its precision is marked by confidence intervals (CI; usually
at 95%) which is obtained using the regression coefficient and its standard

error(132, 133).
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The method therefore is appropriated for analyzing the data of this study since the
outcome variable oral cancer is a dichotomous variable (Yes/No) and we can
simultaneously adjust for potential confounder variables. Controls were frequency
matched to cases based on age and sex. This was done to improve statistical
efficiency by equally distributing these confounding factors between cases and
controls Since the number of matching variables or parameters are small
compared to the total sample size, we used unconditional logistic regression and

included the matching variables in the models(134).

5.10.2.1 Building the logistic regression models

The main objective of this study was to evaluate to what extent life course SEP is
associated with oral cancer. In addition, we aimed to evaluate how much of this
association was explained by behavioural and oral health factors (e.g., chewing

habits, smoking, alcohol consumption, diet and missing teeth).

To evaluate which set of variables best explained the association between life
course SEP indicators and oral cancer risk, we conducted simple and multiple

logistic regression analyses.

First, we conducted logistic regression analyses to evaluate the associations
between (i) life course SEP in each stage of life (ii) behavioural variables and (iii)
oral health indicator and oral cancer risk, adjusting for age, sex and
proxy/respondent type. Then, we included life course SEP in each stage and all
the other independent variables in a single model to evaluate whether the effect of
life course SEP on oral cancer remains after adjusting for behavioural and oral

health related factors.
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The presence of an interaction between the variables representing life course SEP
at different stages of life was verified by including the product terms of these
variables. A statistically significant interaction was observed and to estimate the
effect of this interaction a new variable representing overall life course SEP was

created. Therefore, our final model is presented using this new variable.

The next step was to build the models following the procedures described below.

We built several models. Model 1 included a set of socio-demographic
characteristics, i.e., age (continuous), sex, respondent type (self / proxy) and life
course SEP. Model 2 included all variables from Model 1 plus alcohol, smoking
and chewing habits (all categorical). Model 3 included all variables from Model 2
plus missing teeth (categorical), a measure of oral health status. Model 4 included
all variables from Model 3 plus diet (categorical) i.e., the weekly frequency of use
of fruit and vegetables. In addition, we tested whether other measures of SEP

(education and caste) would further contribute to the fitness of the models.

We calculated the P value for linear trends across the life course SEP indicator
categories and oral cancer risk. This calculation was performed by including an

ordinal variable as a continuous covariate in the regression models.

We used the Akaike's Information Criterion (AIC) to assess the goodness-of-fit of
the various models. The AIC is computed as [-2 log likelihood + 2*k] (k=number
of parameters estimated in the model). We compared the AIC of different models
to identify which set of variables was a better predictor of oral cancer risk. As a
rough rule of thumb, smaller values of the AIC for a given dataset indicate better

fit, but an absolute difference of less than 4 is considered as minor, and an
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absolute difference more than 10 is seen as important. Any difference under 0

indicates better fit while any difference above 0 indicates a worse fit (135).

5.10.3 Missing values

In-spite of taking every possible measure available to make sure that missing
values are avoided during data collection and its entry into the database, missing
values were still present. This missing data was mainly related to the information
collected in relation to housing conditions and the corresponding categorical SEP
variables. This was mostly because a few subjects who were at the old age
category found it difficult to remember some details from their past life even after
using the life grid. We also had to use the help of a proxy for certain subjects
because of an advanced disease stage. Proxies were usually spouses or relatives
accompanying the participants to the hospitals and obviously they couldn’t
provide complete account of the subject’s younger stages of life. The proportion
of missing values ranged from 1.4% to 6.6%. Since the missing values were
related to our main exposure but was very low in percentage, we excluded them

from the analysis.

5.10.4 Statistical power

We performed post-hoc power calculation using the prevalence of our main
exposure variable (life course SEP) that was obtained from our results (Table 5).
For a sample of 200 cases and 150 controls, different power calculation scenarios
using different exposure levels and different ORs were performed, as shown in
Figure 3. For example, the proportion of controls in our sample who were in low

SEP in all three stages of their life was 12.6% (Table 5). Assuming a type I error
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of 0.05, we will have a power of 80% to detect an OR of 2.35. The power to

detect an OR 2.08 (Table 7, Model 4) is around 66%.

Figure 3: Statistical power analyses based on the whole sample (n=350), for a
range of ORs and according to different prevalence of exposure among controls

(type-1 error=0.05).
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5.11 Ethical considerations

Prior to the start of the study, approval was obtained from the Institutional Review
Board (IRB) and ethics committee of Government Dental College and Medical
College and Hospital, Calicut, Kerala. As mentioned previously, the study
procedure was explained to each subject before the start of each interview session.
Signatures were requested and obtained from the participants (who accepted to
participate) and a witness, on two copies of the study consent forms. Thumb
impressions were obtained from illiterate subjects. It was made sure that the
research assistant who explained the study procedures also signed these forms in

the presence of the subject and the witness. One copy of the consent form was

— 0.1
— 0.2
— 0.3

given to the participant and the other was kept at the study site for records.
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6 Results

6.1. Descriptive statistics

For this thesis work, 200 incident oral cancer cases and 150 age and sex
frequency matched controls were considered for analysis. The data on socio-
demographic characteristics are presented in Table 3. The age of the subjects
ranged from 29 to 85 yrs and 54% were men. Cases were slightly older on
average than controls [cases mean= 60.9 (SD=10.69), controls mean=57.6
SD=10.89)]. The differences in age and gender between cases and controls even
after employing frequency matching in the selection of controls could be due to
the fact that we had more cases than controls. Majority of subjects belonged to the
middle class (“Other Backward Caste”). Almost 35% of this group was from the
caste named “Thiyya” of which 56% were cases. During the interviews, the help
of a proxy was sought for a higher percentage of cases than controls [17% for
cases vs. 3.3% for controls]. Most participants had a low education level [66%]

and three-fourths of the cases belonged to this category.

An overview of the behavioural factors is presented in Table 4. Overall, 61% of
paan chewers, 47% of alcohol drinkers and 39% of bidi smokers were cases who
consumed these products heavily over their life course. The majority of subjects
who smoked cigarettes were cases but they used this product at moderate levels.
A high proportion of subjects had more than 6 missing teeth and 63.5% of cases

fell in this category. Consumption of fruits and vegetables were seen to be
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generally low. Among cases, 86% consumed less than 2 servings per week of

fruits and 73% consumed less than 13 servings per week of vegetables.

Table 5 presents the data on SEP with respect to material deprivation in
childhood, early and late adulthood stages over participants’ life course. The
proportion of subjects who occupied low and high SEP was similar in childhood
and early adulthood stages. More than one fourth of the participants, who formed
the majority, were cases who were in low SEP in these stages of life. In late
adulthood, 58% of subjects lived in high SEP households. However, the majority
of cases were in low SEP at all three stages of their lives when compared to

controls.

Data on the cumulative life course SEP variable (Table 5) show that almost 60%
of cases were in low SEP in two or more stages of their lives. Half of the control
participants occupied high SEP in all 3 stages of their lives. A greater proportion

of cases than controls were in low SEP in at least one stage of their lives.

6.2 Associations between life course SEP variables, behavioural factors, oral

health indicators and the risk of oral cancer

Multivariate logistic regression analyses were performed to estimate the extent to
which SEP variables in each stage of life, and various behavioural habits and oral
health status were risk factors for oral cancer in this population. The results of

these analyses are presented in Table 6.

The first column represents results from the logistic regression analysis adjusted

for age, sex and proxy/respondent type. Results suggested a strong, significant
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association between life course SEP variables in each stage of life and oral cancer
risk. In childhood, subjects with low SEP were 2.6 times (OR=2.60, 95% CI:
1.63-4.14) at risk of getting the disease when compared to those with high SEP.
The risk association increased for participants with low SEP in early adulthood
(OR=3.35, 95% CI: 2.04-5.51) and late adulthood (OR=2.93, 95% CI: 1.82-4.74)
when compared to the high SEP group in the respective stages. Low level of
education was statistically significant associated with oral cancer. Subjects who
attained low level of education were 2.78 times (OR=2.78, 95% CI: 1.69-4.57)

more at risk when compared to those who had higher levels of education.

Examining oral health, dietary habits and other behavioural factors, we did not
find evidence for an association between cigarette smoking and oral cancer.
However, heavy bidi smokers were at significant risk for the disease (OR=2.70,
95% CI: 1.32-5.52). In this analysis, the strongest risk association with oral cancer
was seen in paan chewers. Subjects who reported indulging in this habit over their
life course were almost 10 times more at risk of developing oral cancer
(OR=10.44, 95%CI: 6.08-17.92) compared to those subjects who never used
paan. With regards to alcohol consumption, while moderate drinking did not show
any significant association with oral cancer, heavy drinking increased the risk of
the disease by almost 4 folds compared to never drinkers. Subjects who lost more
than 6 teeth were at a significantly higher risk of the disease (OR=1.62, 95% CI:
1.01-2.60) than people who lost 6 teeth or less. No significant relationship was

evident between consumption of fruits (OR=0.92, 95% CI: 0.50-1.68) and oral
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cancer risk. However, vegetables intake showed a protective effect on oral cancer

risk (OR=0.35, 95% CI: 0.22-0.55).

The second column in Table 6 presents the results of the logistic regression
analysis in which all the variables in the column were mutually adjusted for each
other (age, respondent, gender, education, life course SEP in all 3 stages of life,
cigarette smoking, bidi smoking, paan chewing, alcohol consumption, fruit and
vegetable consumption). While paan chewing and missing teeth were still related
to an increased risk for oral cancer, the effect of education, childhood, early
adulthood and late adulthood SEP, bidi smoking and alcohol consumption were
attenuated and lost their statistical significance. For vegetable consumption, the
analysis showed a significant reduction in the overall risk of oral cancer of 51%

(OR: 0.49, 95% CI: 0.27-0.88).

Next, we tested for interaction among SEP variables at different stages of life. We
observed a statistically significant interaction between these variables. Following
this finding, we conducted sequential logistic regression analysis by creating and
including a cumulative life course variable in the models. The aim of this step by
step procedure was to estimate the association of this life course SEP variable
with oral cancer and to estimate how much of this association is explained by
behavioura and oral health status variables. The fit of the models were tested by

the AIC values. The results are presented in Table 7.

Model 1 represents the logistic regression analysis result for the life course SEP
variable adjusted for age, sex and respondent. We observed that subjects who

were in low SEP in all three stages of their lives (3L) were almost 6 times at risk
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(OR=5.81, 95% CI: 2.90-11.64) of oral cancer when compared to those who were
in high SEP in all 3 stages of their lives (3H). A descending linear trend was
observed in this association from the poorest to the richest (P value for trend
<0.0001). Subjects who were in low SEP in any two stages and high SEP in any
one stage of their lives (2L 1H) (OR=4.11, 95% CI: 2.19-7.72) and those who
were in high SEP in any two stages and low SEP in any one stage (2H 1L)
(OR=2.5, 95% CI: 1.24-5.03) were at increased risk of oral cancer when
compared to the subjects who were in high SEP in all three stages of life. The

AIC for this model was 401.39.

The next step was to observe the variation in this association when tobacco and
alcohol habits were taken into consideration. As shown in Model 2, adding
smoking, paan chewing and alcohol consumption in the model considerably
attenuated the associations between life course SEP and risk of oral cancer.
However, this variable was still related to an increased risk of the disease; (P
value for trend=0.016). In addition, the AIC values were consistent with an
important improvement in the fit of the model when the different smoking,

chewing and alcohol consumption habits were considered.

Subsequently, we included the missing teeth variable as the indicator for oral
health status in the regression analysis. The results are depicted in Model 3.
Similar to Model 2, on adding oral health as a covariate in the model, odds ratios
for life course SEP generally tended to move further toward the null. The linear
trend in the life course SEP variable maintained its statistical significance at the

5% level (P value for trend=0.028). This suggests that, in addition to smoking and
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alcohol habits, oral health contributed independently to the life course SEP and

oral cancer association. AIC values were reduced by approximately 7 units.

Next, we added the dietary habits into the regression model (Model 4). The
inclusion of these variables further decreased the magnitude of the association
between life course SEP and oral cancer and statistical significance was lost (P
value for trend=0.055). The inclusion of these variables did not have an effect on
the fit of the model. The use of continuous variables, representing behavioural

habits, in the models did not show any change in the results.

Finally, we tested whether including other SEP variables [e.g., education (as
shown in Model 5) or caste (data not shown)] would improve the fitness of our
model. The inclusion of either variable in the model did not make any notable
difference in the association between the life course SEP variable and oral cancer
risk. Indeed, the addition of these variables decreased the fit of the model. Model
4 had the lowest AIC value and hence provided the best fit to the data among all

the models considered.

To test the effect of education we also did a second sequence of analysis
reversing the sequential modeling (results not presented), i.e. adding education
first and then, progressively in the next models, adding tobacco and alcohol
habits, missing teeth, diet and then life course SEP in the final model. Not only
did education lose its statistical significance considerably, but this sequential
modeling had a decreased fit over all (based on the AIC values of the models)

when compared to the first sequence.
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Table 3: Socio-demographic characteristics of controls and oral cancer cases

Variable Control (n=150) Case (n=200)
N (%) N (%)

Age in years— Mean (SD) 57.56 (10.89) 60.87 (10.69)
Gender

Female 75 (50.0) 86 (43.0)

Male 75 (50.0) 114(57.0)
Respondent type

Use of proxy 5(@3.3) 34 (17.0)

No use of proxy 145(96.7) 166(83.0)
Caste

Lower 7 (4.7) 38 (19.0)

Middle 114(76.0) 137(68.5)

High 29 (19.3) 25 (12.5)
Education

Low 81(54.0) 151(75.5)

High 69 (46.0) 49 (24.5)
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Table 4: Behavioural habits and oral health characteristics among controls and
oral cancer cases

Variable Control (n=150) Case (n=200)
N (%) N (%)
Tobacco related and drinking habits
Cigarette smoking
Never smoked 102(68.0) 130(65.0)
Moderate smokers 26 (17.3) 46 (23.0)
Heavy smokers 22 (14.7) 24 (12.0)
Bidi smoking
Never smoked 111(74.0) 115(57.5)
Moderate smokers 20 (13.3) 36 (18.0)
Heavy smokers 19 (12.7) 49 (24.5)
Paan chewing
No chewing 120(80.0) 52 (26.0)
Moderate chewers 14 (9.30) 40 (20.0)
Heavy chewers 16 (10.7) 108(54.0)
Alcohol consumption
Never drinkers 131(87.3) 145(72.5)
<=5 drinks/week 10(6.7) 20 (10.0)
>5 drinks/week 9(6.0) 35(17.5)
Oral health and dietary habits
Missing teeth
<= 6 teeth missing 77(51.3) 73 (36.5)
> 6 teeth missing 73(48.7) 127 (63.5)
Fruit consumption
0-2 servings per week 126 (84.0) 172 (86.0)
>2 servings per week 24 (16.0) 28 (14.0)
Vegetable consumption
<13 servings per week 69 (46.0) 146 (73.0)
>=1]3 servings per week 81 (54.0) 54 (27.0)
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Table 5: Life course SEP among controls and oral cancer cases

Variable Control (n=150) Case (n1=200)
N (%) N (%)
Childhood SEP
Low 52 (34.7) 120 (60.0)
High 98 (65.3) 75 (37.5)
Early adulthood SEP
Low 47(31.3) 126 (63.0)
High 96 (64.0) 70 (35.0)
Late adulthood SEP
Low 39 (26.0) 101 (50.5)
High 108 (72.0) 95 (47.5)
Life course SEP!
3 Low (3L) 19 (12.6) 62 (31.0)
2 Low 1 High (2L 1H) 28 (18.7) 61 (30.5)
2 High1 Low (2H11L) 23 (15.3) 29 (14.5)
3 High (3H) 70 (46.7) 35(17.5)

'3L — Low SEP in all the three stages of life, 2L 1H- Low SEP in any 2 stages and High
SEP in any one stage of life, 2H 1L- High SEP in any 2 stages and Low SEP in any one
stage of life, 3H- High SEP in all three stages of life
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Table 6: Odds ratios (OR) and 95% confidence intervals (CI) for the associations
between life course SEP, education, behavioural and oral health indicators and

oral cancer risk

Age, sex, Fully adjusted Model !
Variables Controls Cases respondent type OR(95%CI)
in each model adjusted
OR(95%CI)

Education

High 69 49 Reference Reference

Low 81 151 2.78 (1.69-4.57) 0.91 (0.45-1.84)
Childhood SEP

High 98 75 Reference Reference

Low 52 120 2.60 (1.63-4.14) 1.00 (0.50-2.00)
Early adulthood SEP

High 96 70 Reference Reference

Low 47 126 3.35(2.04-5.51) 1.81 (0.88-3.70)
Late adulthood SEP

High 108 95 Reference Reference

Low 39 101 2.93 (1.82-4.74) 1.25 (0.66-2.37)
Cigarette smoking

No smoking 102 130 Reference Reference

Smokers 48 70 0.98 (0.54-1.77) 0.81(0.33-1.99)
Bidi smoking

Never smoked 111 115 Reference Reference

Moderate smokers 20 36 1.93 (0.95-3.90) 1.18 (0.45-3.12)

Heavy smokers 19 49 2.70 (1.32-5.52) 1.45(0.51-4.10)
Chewing Habits

No chewing 120 52 Reference Reference

Chewers 30 148 10.44 (6.08-17.92) 8.45 (4.43-16.11)
Alcohol consumption

Never drinkers 131 145 Reference Reference

<=5 drinks/week 10 20 2.00 (0.85-4.73) 1.57 (0.51-4.79)

>5 drinks/week 9 35 3.82 (1.67-8.75) 2.82(0.93-8.54)
Missing teeth

<=6 teeth missing 77 73 Reference Reference

>6 teeth missing 73 127 1.62 (1.01-2.60) 2.41(1.29-4.49)
Fruit consumption

0-2 servings per week 126 172 Reference Reference

>2 servings per week 24 28 0.92 (0.50-1.68) 1.05 (0.47-2.35)
Vegetable consumption

<13 servings per week 69 146 Reference Reference

>= 13 servings per week 81 54 0.35 (0.22-0.55) 0.49 (0.27-0.88)

! Adjusted for age, sex, respondent type/proxy and all the variables considered in the first column.
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Table 7: Odds ratios (OR) and 95% confidence intervals (CI) for the associations between life course SEP indicators and oral cancer risk

Model 1 Model 2 Model 3 Model 4 Model 5
Controls Cases OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)
AIC =401.39 AIC=350.30 AIC=343.86 AIC=341.64 AIC=343.59
Variables Variables . .
Variables in each model Age, sex, Modell+smoking/ Model2+oral Var1able§ Variables .
respondent type . Model3+diet Model4+education
/chewing/alcohol health
Life course SEP
3 High(3H) 70 35 Reference Reference Reference Reference Reference
2 High 1 Low (2H 1L) 23 29 2.50 (1.24-5.03) 1.42 (0.63-3.20) 1.15 (0.50-2.64) 1.10 (0.47-2.55) 1.12 (0.48-2.62)
2 Low 1 High (2L 1H) 28 61 4.11 (2.19-7.72) 2.13 (1.02-4.46) 1.82 (0.85-3.87) 1.78 (0.83-3.82) 1.82 (0.83-3.99)
3 Low (3L) 19 62 5.81(2.90-11.64) 2.48 (1.10-5.63) 2.36 (1.02-5.46) 2.08 (0.89-4.89) 2.14 (0.88-5.17)
P for trend 0.0001 0.016 0.028 0.055 0.056
Cigarette smoking
No smoking 102 130 Reference Reference Reference Reference
Smokers 48 70 0.87 (0.38-2.00) 0.87 (0.37-2.06) 0.79 (0.32-1.93) 0.80 (0.33-1.96)
Bidi smoking
Never smoked 111 115 Reference Reference Reference Reference
Moderate smokers 20 36 1.54 (0.61-3.86) 1.37 (0.53-3.50) 1.26 (0.48-3.29) 1.25(0.48-3.27)
Heavy smokers 19 49 1.78 (0.68-4.69) 1.40 (0.51-3.81) 1.45 (0.52-4.05) 1.46 (0.52-4.11)
Chewing Habits
No chewing 120 52 Reference Reference Reference Reference
Chewers 30 148 7.98 (4.40-14.46) 9.34(5.01-17.42)  8.16(4.34-15.36)  8.27 (4.34-15.74)
Alcohol consumption
Never drinkers 131 145 Reference Reference Reference Reference
<=5 drinks/week 10 20 1.42 (0.49-4.09) 1.52 (0.51-4.49) 1.67 (0.56-5.01) 1.65 (0.55-4.97)
>5 drinks/week 9 35 2.19 (0.76-6.33) 2.59 (0.88-7.65) 2.79 (0.92-8.47) 2.79 (0.92-8.50)
Missing teeth
<=6 teeth missing 77 73 Reference Reference Reference
> 6 teeth missing 73 127 2.49 (1.34-4.65) 2.46 (1.31-4.63) 2.47 (1.31-4.64)
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Model 1 Model 2 Model 3 Model 4 Model 5
Controls Cases OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)
AIC =401.39 AIC=350.30 AIC=343.86 AIC=341.64 AIC=343.59
Variables Variables . .
Variables in each model Age, sex, Modell+smoking/ Model2+oral Var1able§ Variables .
respondent type . Model3+diet Model4+education
/chewing/alcohol health
Fruit consumption
0-2 servings per week 126 172 Reference Reference
>2 servings per week 24 28 1.03 (0.47-2.28) 1.03 (0.47-2.28)
Vegetable consumption
< 13 servings per week 69 146 Reference Reference
>=13 servings per week 81 54 0.48 (0.27-0.86) 0.48 (0.26-0.85)
Education
High 69 49 Reference
Low 81 151

0.92 (0.46-1.85)

74



7. Discussions TP Akhil Soman

7 Discussions

7.1 Introduction

Guided by the study’s objectives, this chapter will provide a brief overview of
results and their comparison with previous literature, and plausible explanations
for our findings. We also make an attempt to propose a hypothetical model
combining the life course and biological cancer models which depicts the intricate
pathways connecting life course SEP to oral cancer development. The strengths

and limitations of this thesis work are also discussed.

This thesis work (a part of the HeNCe Life study) takes advantage of the unique
life course framework to study the associations between life course SEP and oral
cancer. It addresses the question: is life course SEP associated with oral cancer
risk in a sample of Indian subjects? If yes, how much of this association is

explained by behavioural and oral health related factors.
7.2 Life course SEP and oral cancer risk

Our study confirms the association between life course SEP and oral cancer
incidence, with relative risks and gradients going in the well-known direction. We
observed that an increase in levels of deprivation across the life course was
significantly related to an increase in oral cancer risk when adjusting for age, sex,
and type of respondent. Entering each set of variables progressively in the logistic
regression model, i.e., group 1 (cigarette and bidi smoking, paan chewing, alcohol
consumption) group 2 (number of missing teeth) and group 3 (dietary habits)

gradually decreased the effect of life course SEP on the risk of oral cancer and
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tended to bring the odds ratios for these associations progressively toward the null

(Table 7).

Smoking, alcohol drinking and chewing habits have the strongest effect on the
associations between life course SEP and oral cancer risk. Oral health and diet
appeared to be additional important factors. Once these factors were taken into
account, the addition of education did not improve the fitness of the model.
Although the estimates for the life course SEP-oral cancer risk associations
became statistically insignificant after the successive adjustments with the three
groups of variables (Table 7), we still observed a positive trend between the

exposure and the outcome (P value for trend= 0.055 Model 4, Table 7).

Our results are similar to those of a recent European study which suggest that a
downward life course social trajectory is an independent risk factor for head and
neck cancer among men (25). Studies in the field of breast, prostate and testicular
cancers have obtained similar results (10). Others have reported loss of effect of

social factors when adjusted for smoking and alcohol (27, 33).

Indeed, habits like paan chewing have been reported to be more common among
the low SEP population in Kerala (136) and this case-control study confirmed the
known association of paan chewing with oral cancer risk(4, 97, 127, 137). This
relationship was very strong (OR=8.16, 95% CI: 4.34-15.36, best fit model, Table
7) to probably over-ride the effect of SEP variables. These results are consistent
with those of another study on head and neck cancer that reported the masking

effect of tobacco usage (27).
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With regards to education, our results showed that subjects who had a low
education level were 2.78 times more at risk of the disease. Studies from low and
high income countries worldwide have reported that low education level is an
independent risk factor of oral cancer(43). Estimates from studies conducted in
Asia (OR=2.38, 95% CI: 1.76-3.21) were not very different from those of a study
in European countries (OR=1.63, 95% CI: 1.00-2.66) or from North America (OR
1.61, 95% CI: 1.33-1.95)(43). However, there was apparent loss of statistical
significance for this variable in the final model and it did not improve the fitness
of the model (Table 7). The reason for this result could be that childhood
education is a variable that determines SEP in later stages of life. It is very closely
associated with life course SEP and the effects of education could directly reflect
on SEP indicators like housing conditions, which are associated with oral cancer

risk in our study, as discussed above.

7.3 Other relevant findings

Cigarette smoking, bidi smoking, paan chewing, alcohol consumption, diet and
oral health factors were also tested for their association with risk of oral cancer.
We observed that heavy bidi smoking and alcohol consumption were significantly
associated with an increased oral cancer risk. This association of smoking, paan
chewing, alcohol product usage with increased oral cancer risk is well established
in the literature (51, 138). In our study, we found that subjects smoked bidi more
heavily than cigarettes. In addition to being a traditional method of tobacco
consumption in India, bidis are considerably less expensive than cigarettes, which

could explain their greater use in our sample. Also the mean consumption of
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cigarettes did not differ between cases and controls. This could be the reason why
we did not observe an association between cigarette smoking and oral cancer risk
in this work. Literature also shows evidence that drinking among non-smokers
does not increase the risk of oral cancer but the combination of both drinking and
smoking among non-alcoholics increases the risk association(139). However
estimation of these associations was beyond the scope of this thesis work. Finally,
similar to other studies(78), we observed an increase of almost 10 times in oral

cancer risk among people who used paan/betel quid.

The biological pathways through which smoking, alcohol and paan chewing
habits cause oral cancer are well established (please refer to chapter 2). It is also
well understood that tobacco is an initiator of cancer whereas alcohol acts as a
promoter. A decreased detoxification capacity of the liver due to diseases like
hepatic cirrhosis related to alcohol consumption may be another pathway through

which alcohol increases the risk of cancer development(140).

With respect to dietary habits, we did observe a protective effect of vegetable
consumption on the risk of oral cancer, but did not find an association with fruit
consumption. Although increased fruit and vegetable consumption has been
documented to have a protective effect on cancer development by various studies
(72, 73, 141), there exists several potential explanations for our findings. A study
from south India reported a decreased oral cancer risk with consumption of
vegetables and fruits like apples, pears and citrus fruits (142). The protective
effect of these fruits has been documented by other studies (143) whereas no

association has been found with tropical fruits like bananas (142). In our study,
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the consumption of vegetables among the subjects was greater than that of fruits
and the consumption of apples, pears and citrus fruits were very low. The
participants usually consumed tropical fruits such as bananas and mangoes which
are much less expensive and readily available in this part of the world. Another
factor that has to be considered in case-control studies is recall bias. It is possible
that healthy controls could have overestimated and cases could have
underestimated their fruit and vegetable consumption(144). Moreover, high
chance of measurement error is associated with this variable as dietary habits are
very difficult to measure precisely. Also the small sample size of our study might

limit our ability to draw conclusions regarding the effect of diet on oral cancer.

This epidemiologic study supports the existence of an association between
number of missing teeth and oral cancer. Loss of more than 6 teeth was associated
with an increased risk of oral cancer. This variable and paan chewing were the
only factors that remained associated with oral cancer risk in a statistically

significant way when all the variables in the study were adjusted for each other.

Multiple studies have shown the increased risk association of missing teeth with
oral cancer (51, 82, 83, 85) while some have not(145). Researchers have tried to
explain this association through two pathways which consider tooth loss as an
indicator of periodontal disease(86). First, microorganisms in the periodontal
tissue produce endotoxins and metabolic by-products which in turn induce
mutation in tumour suppressor genes and proto-oncogenes, or alter signalling
pathways that effect cell proliferation and /or survival of epithelial cells. A second

pathway suggests an indirect effect whereby the chronic infection or inflammation
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activates host cell response generating oxygen species, other reactive nitrogen
species, reactive lipids, metabolites and matrix metalloproteases which in turn
induces DNA damage to epithelial cells. They can also produce cytokinins,
chemokinins and growth factors which help epithelial cells to accumulate
mutation and increase proliferative growth of the cells. These two pathways might

of course operate simultaneously.

Some studies investigating the relation ship between oral health , chronic diseases
and SEP have produced results suggestive of the fact that tooth loss could be a

proxy measure for SEP(146, 147).

7.4 Plausible explanations and hypothesis relating life course SEP and oral

cancer.

As discussed before, life course epidemiology is the study of long-term effects on
later health and disease risk of physical or social exposures during gestation,
childhood, adolescence, early and late adulthood life(10, 91). It has also been
proposed that the risk factors for chronic diseases cluster together as they are
related to SEP and also could be linked in a temporal sequence to form a chain of
risk leading to the outcome(10). Building on the life course model’s aim of
elucidating the underlying biological, behavioural, psychosocial and
socioeconomic processes operating across an individual’s life course leading to
chronic disease outcomes, this unique study relating SEP to oral cancer through a
life course approach tries to dissect and explore the ‘cause of the cause’

hypothesis. In this section, we make an attempt not to assess the distal (SEP
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variables) and proximal factors (such as behavioural factors) as separate but as

intricately intertwined entities leading to the development of oral cancer.

The society in which a person is born and lives has a tremendous impact in
shaping his/her personality and life style. The association between oral cancer and
SEP is complex. Childhood SEP, as a direct translation of parents’ SEP, influence
the behavioural habits in the early and late adulthood life of a person and can lead
to disease outcome in later life but may also have a more direct role in the
biological pathway of cancer development. In terms of the association with oral

cancer risk, the potential explanations we looked into are as follows.

7.4.1 Pathways to later life choices and behavioural habits through education

Parental SEP and educational status can directly affect the environment and
experiences of children including their education. This effect would be through
the choices and decisions that are made by the parent for the child depending on
the degree of social, economic and cultural conditions / adversities they lived in.
The educational status of a person is generally fixed earlier in his/her life (39,
148). It provides foundation for an individual’s preferences(39); cognitive skills
development, critical thinking and decision making powers; determines social
networks (39, 149); shapes values for the future and healthier choices (150-152).
In turn, these personal attributes provide foundation for the individual’s
occupational choices, indulgence in ‘risky’ behaviours, housing and living
conditions and choice of diet, among others(152). It has been documented that

low parental SEP as well as a person’s own low SEP significantly increased the
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risk of first cigarette use and the likelihood of progression to regular use, and

decreased likelihood to quit(153).

7.4.2 Culture, SEP and behavioural habits

An individual’s behaviour has been recognized to be culturally influenced and
culture is unique to various societies and associated with different values (154).
For example, paan chewing was and still is an intricate part of India’s ancient and
rich cultural history. Although the association of paan chewing with oral cancer is
well established, a major proportion of the population, especially those from low
SEP, tends not to refrain from this cultural habit as it is a common practice and
socially accepted. In fact, according to the changing norms and pace of the
society, paan has been replaced by more convenient to use products containing all
the ingredients of paan (e.g., paan masala)(155). Choice of diet, cooking and
eating patterns (which could determine the amount of nutrients taken up by the
body) are associated with culture. In Indian Hindu culture, the individuals
belonging to the higher caste (higher SEP) known as Brahmins are vegetarians
and eat more vegetables and fruits than the middle and lower caste people(154).
Another food-related cultural practice seen in societies like India is overcooking,
which could lead to loss of important anti-oxidants and vitamins which have

protective effects on oral cancer(156).

7.4.3 Socioeconomic deprivation induced stress and coping through

behavioural habits

Education in childhood and early adulthood is a key factor influencing an

individual’s position in society, opportunities and occupational choices (157); It
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has also been documented to reflect income and access to health care and health
information(39). Individuals from low SEP and low educational background
usually getting into blue collar jobs with short term employment (158) or periods
of unemployment (154) are among other common findings. Occupational status
directly translates to household income and this may have a direct determining
factor on housing and living environment. It is also well documented that diet is
related to access and affordability (cost) of healthy foods and not just a life style
choice(159). In Kerala, higher prevalence of tobacco and alcohol habits and lower
fruit and vegetable intake is seen in individuals with low income(136). Housing,
living conditions and neighbourhood can determine access to health services,
social facilities, and affordable quality food(159). These factors are known to be
linked to several health outcomes (157) including oral cancer. More precisely, the
disease outcome can be related to harmful physical agents in the working and
living environment(160) or related to constant stress(161). This stress could
accumulate from interplay between general anxiety of an individual towards day
to day challenges, work environment, social and living conditions, It has been
suggested that low SEP, by all measures, potentially infers some form of ‘stress’
(161); a result of job insecurities, unemployment, fear of crime, debt, lack of

social support, low social capital and community cohesion(162-164).

The stress and the various mechanisms used to cope with it play an important role
in determining quality of life and chronic disease outcomes(165). The choice of
coping mechanisms may depend on factors like education. Healthier choices

would be physical exercise and involvement in recreational activities, but risky
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behaviours like smoking and alcohol consumption have also been reported as
mechanisms used to cope with stress, including the stress associated with
deprivation(35). According to the “tension reduction theory”, people consume
alcohol heavily to overcome stress and this behaviour is strongly reinforced in
stressful environments related to determinants of SEP(166). Our results show that
the majority of participants who reported engaging in tobacco and alcohol related
habits, with the exception of those who smoked cigarettes, fell into the heavy
usage category. A greater number of cases engaged in these habits than controls.
For alcohol consumption, it has been documented that members of higher class
tend to drink more frequently, while those from the lower class tend to drink more
heavily (167, 168). From this evidence, we could hypothesize that subjects in
lower SEP, especially cases, were exposed to more stressful environments over

their life course, thus increasing their risk for oral cancer.

The above discussion helps us to appreciate the impact of determinants of SEP
from childhood through adulthood, as well as their influence on various
behavioural patterns at different stages of life and other mechanisms which affect
chronic disease outcomes, including oral cancer. Now, how are the determinants

of SEP involved with the probable pathogenesis of oral cancer?
7.5 The biological plausibility — SEP and Oral cancer

The biological pathway leading to tumour formation is influenced by multiple
genetic alterations, which can act at three different stages of tumour development.
The three stages of the cancer model are a) Initiation: changes at the DNA level

starting the process of mutation in cells b) Promotion: repeated action of the agent
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over a period of time confers the growth of mutated cells. C) Expression: this
involves the development of the disease(125). For example, tobacco is known to
cause changes at the DNA level and so it is classified as an initiator while alcohol
is considered a promoter because it cannot produce such changes. From the above
hypothetical explanations, we could summarize the influence of SEP through
common behavioural habits linked to oral cancer. However, the other pathways
by which socioeconomic factors lead to biological changes resulting in oral
cancer development is not entirely clear. Most research relating to SEP and cancer
is now focussing on the role of stress, the effect of ageing and the inactivation of
tumour suppresser genes by hypermethylation of DNA. In the next subsections,

we provide an explanation for each of these factors.
7.5.1 SEP, stress and oral cancer

The possible influence of SEP and stress development has been discussed earlier.
One of the important links between stress and cancer development could be
related to a shortening of telomeres in cell DNA and an increase in telomerase
activity (169, 170). Telomeres are DNA protein complexes that cap chromosomal
ends, promoting chromosomal stability and integrity. Telomere shortens with
each cell cycle and so shortening of telomere has been considered as a biomarker
for ageing of cells. The shortening of telomeres increases telomerase enzyme
activity and allows for increased cell division(169). Various studies have shown
that shortening of telomeres and increased telomerase activity are associated with

an increased risk of cancer, including oral cancers (170-172).
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Studies have also reported that the features of telomere shortening and increased
telomerase activity are seen in psychological stress and oxidative stress; the latter
is produced by the gluco-corticoid hormones due to psychological stress. (169,
173). Habits like cigarette smoking also produce oxidative stress, which results in
the oxidation of cells(174). The anti-oxidants and vitamins in diet protect against
this oxidative stress. Considering the above, it could be hypothesize that 1) low
SEP produces psychological and oxidative stress; 2) stress causes the shortening
of telomeres, a change at the DNA level causing mutation; and 3) once initiated,
the pathway can lead to the expression of oral cancer with or without the action of

promoters like alcohol.

7.5.2 SEP, biological ageing and oral cancer

Another pathway through which SEP could be related to cancer is through the
phenomenon of biological ageing. It refers to the progressive loss of function
accompanied by decreasing fertility and increasing mortality that occur with
advancing age(174). At the cellular level, it is a result of oxidative stress,
mitochondrial changes and somatic mutation(174). Factors like ultraviolet and
ionizing radiations, heavy metals (occupational exposures), and cigarette smoke
all increase oxidative stress. Diets containing anti-oxidants, vitamins C and E, in
fruits and vegetables among others, exert a protective effect against stress-induced
oxidation of cells. Cancer is the uncontrolled clonal proliferation of cells due to
acquired or inherited somatic mutations, which cause cellular damage, and this
basically translates to the biological ageing process(174, 175). The effect of stress

on the shortening of telomeres has been discussed before and telomere shortening
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is an important feature of cell death and biological ageing. It has been
documented that the rate of biological aging leading to cancer is
socioeconomically patterned(175). Combining all: 1) SEP mediated factors
through environmental, occupational and behavioural exposures can cause
oxidative stress; 2) oxidative stress enhances the rate of biological ageing and
associated somatic mutation; and 3) these processes result in initiation, promotion

and expression of oral cancer.

7.5.3 Hypermethylation of DNA and epigenetic changes

Cells in our body have tumour suppressor genes that protect them against
mutation. DNA methylation is an important process which helps to maintain the
integrity of DNA through regulation of gene transcription (176, 177). Studies
have found that factors like diet, smoking, alcohol consumption and other
environmental factors induce hypermethylation of DNA, which suppresses these
protective genes(178). Epigenetic changes in the form of hypermethylation of
tumour suppressor genes is one of the proven biological pathways leading to head
and neck cancers, including oral cancer(177). The effect of SEP on the factors
known to cause hypermethylation of DNA has already been discussed in the
previous sections. Hence, low SEP increases the probability that a person’s diet
will be of poor nutritional value, increases vulnerability to risky behaviours and
harmful working and living environments, potentially inducing hypermethylation
of DNA and associated inactivation of tumour suppressor genes. This makes the
cell susceptible to various cancer initiators and promoters, leading to expression

of oral cancer.
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7.6 Hypothetical model for pathways connecting life course SEP to oral

cancer development

The above explanations provide plausible support for the existence of a pathway
through which SEP associated behavioural habits (developed in early or late
adulthood) and life-stress (starting from childhood and accumulating through
other stages of life) causes a shortening of telomeres and telomerase activation,
enhance biological ageing and induce DNA hypermethylation leading to initiation
of cancer development. A diet poor in anti-oxidants and vitamins enhances this
effect. Alcohol and other adverse environmental factors can act as strong
promoters, ultimately leading to oral cancer expression. A hypothetical model
depicting the possible pathways through which the macro environment associated
with adverse life course SEP may lead to changes in the micro environment at
cellular levels and oral cancer development, based on the life course model for

chronic disease and the biological cancer model is represented in Figure 3.

These proposed pathways encourages us to look into the results of this thesis
work from a more comprehensive perspective, underpinning the increased risk
association of oral cancer with adverse SEP over the life course in this sample of

subjects from India.
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Figure 4: Hypothetical model depicting pathways thorough which adverse SEP may lead to oral cancer
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7.7 Strengths of the study

This study has several strengths. First and foremost, the application of the life
course approach in this case-control study investigating the SEP and oral cancer
risk association allowed a broader perspective on the subject, encompassing
important distal factors, in addition to the more commonly studied risk factors.
The study had strict inclusion and exclusion criteria and only histologically
confirmed incident cases were selected. Two pilot studies were conducted before
the main study, which helped to understand study logistics/feasibility and adapt
study instruments (e.g., questionnaire), to the Indian site. Interview procedures
were carried out by trained dentists who were blinded to the hypothesis of the
study which could avoid interviewer bias. The data was collected through a face-
to-face interview with the subjects and explored extensively the details of
exposures like socioeconomic indicators (education, housing conditions),
behavioural habits (cigarette, bidi smoking, paan chewing, and alcohol
consumption dietary, sexual) over the life course as well as a clinical oral health
examination. The use of the life grid memory tool in tandem with the extensive
questionnaire throughout the whole interview procedure likely improved the
subjects’ capacity to recall their life events and details on the exposures measured.
This would have improved the precision of retrospective data collected. A study
testing the effectiveness of the life grid technique documented an agreement of
80% between recalled information and that stored in archives when details of

occupation and housing conditions were collected retrospectively after 50
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years(179). Methodological rigor was employed throughout, including training

and calibration of the interview process, data management, entry and analysis.

7.8 Limitations of the study and measures adopted to minimise bias and

€rrors

7.8.1 Selection bias

Possibility of selection bias occurs if controls are not representative of the general
population from which the cases are selected, subjects are not recruited through a
valid diagnostic criteria, differential referral patterns and improper training of
staff(111). Our study was a hospital based case-control study and, although bias is
inherent in this design when compared to population based studies, ease of
recruitment of subjects, low expense, and better response rate among others
underpinned our choice. The Government Dental and Medical College serves a
large population in the north of Kerala and most patients irrespective of their SEP
approach these hospitals for treatment because of the quality and economical
health service provided by these public sector institutions. Cases and controls
were recruited from these two hospitals. This is a very important aspect because it
decreases the possibility that the referral was biased based on SEP, the main
exposure variable of this study, or on other variables. An indication that the
recruited subjects represented the general population comes from the fact that
most of them were Hindus from the middle class (other backward caste) and a
major proportion of these subjects belonged to the Thiyya sub caste. This is in
accordance with the religion and caste distribution of the general population of

northern Kerala(99). Even though maximum efforts were made to recruit all
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eligible cases and controls, the possibility that certain eligible cases and controls

were missed can never be ruled out.

Differences in the exposure profile are a problem in selecting hospital controls.
To minimize this bias, control subjects attending clinics that primarily treat
diseases related to the exposure of interest (tobacco usage, alcohol consumption
among others) were not recruited in the study. Efforts were made to ensure a fair
distribution of diseases among controls and a representation of no more than 20%
of the diseases by any disease group among the controls. Maximum efforts were
made to limit non response from subjects. The help of proxy was sought in certain
situations of non-response from subjects. Since it was found that proxies were
used more frequently for cases than controls, this variable was adjusted for in the
analysis. Only incident or newly admitted cases and controls were recruited into

the study, which also contributed to minimize admission bias.

7.8.2 Sample size

A higher sample size would have increased the overall power of the study both in
analytical terms and also in terms of ability to draw strong conclusions about the
association of the main exposures (SEP) under study and the outcome. For
example, although we observed a positive trend between life course SEP and the
risk of cancer, this association was not statistically significant at 5% level. A
higher sample size would have allowed us to test for other interactions in the
model (e.g., chewing habits and smoking and alcohol) and also to stratify our

analysis by sex.

92



7. Discussions TP Akhil Soman

7.8.3 Exposure misclassification and measurement error

The possibility of exposure misclassification and measurement errors cannot be
ruled out in our study in spite of the fact that we used the life grid tool and the
interview procedures were carried out in a similar fashion with cases and controls,
which would have minimized information bias. In the following subsections, we

look at the possible exposure misclassifications and measurement errors.
7.8.3.1 Socioeconomic position variables

As described in earlier sections, we measured SEP by collecting a detailed history
of the education and housing conditions of each subject. Since SEP is a time
varying exposure (9), it changes along the life course of an individual and is
subject to recall bias. Moreover, the impact of a cohort effect would be large
when measuring life course SEP. In this study, we did not consider parental
education as this has been reported to be subject to more recall bias than subjects’
own educational status(180). It is possible that the education and housing
classification in this study was imprecise because of various secular,
socioeconomic, and political changes over the life course of these subjects. Even
though we attempted to deal with this cohort effect for the variable representing
education (please refer to chapter 5), it is a crude attempt to adjust for the
significant changes mentioned above in a state like Kerala in India. Some were
not able to recollect information about their housing conditions, especially in
childhood. This missing data could be another source of imprecision. It has been
documented that there is no single best measure for accessing SEP and its

measurement is very complex. The fact that we did not consider SEP indicators
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like occupation and income, proxy indicators like number of siblings, and area
based measures among others could be a possible source of error in our SEP

estimation.
7.8.3.2 Behavioural habits and oral health status

Smoking and alcohol habits are not accepted well in Indian and Kerala society,
unlike the habit of paan chewing. Our results show that most of the subjects did
not indulge in smoking and alcohol drinking. The outlook towards these habits
among cases and controls might be different and even though we measured all
aspects of these habits, the possibility of underreporting is high considering their
low social acceptance. This could have led to exposure misclassification. But due
to the one on one interview technique where subject’s privacy was assured,
subjects were comfortable in answering the questions. So if there was any under
reporting, we would expect it to be similar for both cases and controls, leading to
non-differential misclassification and shifting the results towards the null.
However, our results regarding smoking, alcohol consumption and paan chewing

habits were similar to those of many other studies.

Dietary factors, as exposure, are difficult to measure. Our results show that fruit
and vegetable consumption was generally low among subjects and more so
among cases. Possible measurement errors and chance of misclassification in our
study could have occurred, considering that current diet influences the
recollection of what subjects think they ate in the past(181). Therefore, although
we asked the subjects about their dietary habits 2 years prior to their diagnosis, it

is still possible that our data was biased by the different diseases affecting the
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cases and the controls. However these errors could be similar in cases and
controls and would lead to non-differential misclassification, bias being towards
the null. Missing teeth was recorded through clinical examination by trained

dentists and error in this simple measurement is unlikely.
7.8.4 Outcome misclassification

The outcome under study was oral cancer. Outcome status was represented by
presence or absence of the disease. With regards to the validity of case diagnosis,
only histologically confirmed squamous cell carcinomas were recruited and it is
the gold standard procedure to identify and diagnose malignant oral lesions(117).
Specimens are usually checked by multiple pathologists before recruitment, which
could contribute to increased validity and reliability of the procedure. Therefore,
we consider that the possibility of misdiagnosis and misclassification of cases is

extremely low in our study.

7.9 Validity and reliability of reported indicators of life course SEP and

health related behaviours

The validity and reliability of the information collected are crucial in case-control
studies related to chronic diseases. Despite the patients approaching the hospital
only at advanced disease stages, tough study logistics and limitations imposed by
the ethics committee, the participation rates for our study was high for both cases
and controls. This would contribute to increased validity of our study results. The
percentage of females was slightly lower among participants when compared to
non participants. The non participants were on an average 8 years older than

participants.
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The use of education and housing conditions as measures of SEP has been
validated in previous quantitative studies(182). Early life socioeconomic
circumstances have been shown to be recalled with high accuracy and among
most respondents. Housing conditions have been found to be recalled more
accurately than categories such as parent’s education and occupation. Even
though these measures are subjected to recall bias, the use of the life grid
technique has been shown to improve recall and the reliability of recalled
information (182, 183). Regarding health related behaviour habits, the validity of
pack years calculated from retrospective data has been questioned in the
literature(122). However, this study uses the life grid technique which has been
shown to increase the accuracy of recall (179). Thus, we expect less measurement
error in this variable. Recall after 20 years of past smoking status has been shown
to be valid (kappa=0.80), while amount smoked (kappa=0.63) wasn’t recalled as
well as smoking status(184). The accuracy of recall of alcohol status and
consumption was similar to that of smoking(184). We were unable to find any
studies that assessed the reliability of recall for chewing status. But we would
expect it to be similar to that for smoking and alcohol habits. The use of the life
grid in this study along with the extensive questionnaire used to collect the
information, would contribute to an improved reliability of the data collected.
Various measures have been followed in this study to check for the validity and
reliability of the data collected as mentioned in chapter 5. But no analysis has yet

been done with the data collected towards these procedures.
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8. Conclusion and recommendations

8.1 Conclusion

Within the limitations of the study, this thesis work provides supportive evidence
to the fact that lower levels of life course SEP, translated by increased levels of
deprivation, constitute a significant risk factor for oral cancer. These associations
attenuated when behavioural habits and oral health status were taken into
consideration. But the various pathways through which SEP can influence these
lifestyle risk factors underline the importance of SEP as a ‘cause of the cause’ for
oral cancer in particular and chronic disease more generally . The ‘macro-micro’
model proposed in this work makes an attempt to look at the hypothetical
pathways under one hood through which the macro environment of distal (e.g.,
low SEP) factors conglomerate and influences the proximal (e.g., behavioural)
factors. This constant interplay between socioeconomic, psychosocial and
behavioural factors could affect the micro environment associated with the

biology of individuals, leading to oral cancer.
8.2 Public health implications

To this date, interventions to tackle oral cancer has been downstream or upstream
approaches. The former includes strategies focusing on behavioural risk factors as
life style choices (e.g., policies and public health strategies against smoking). The
relative failure of this approach gave way to the later, highlighting the importance
of society, culture and condition in which individuals are born, grow and live. The

results from this life course study support the need for both these approaches to
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work in tandem to efficiently decrease the burden of oral cancer. For example,
education must be imparted with a holistic approach. It could emphasise not only
on the main risk factors of oral cancer (e.g., tobacco, alcohol and non nutritious
diet) being avoidable, but also be successful in spreading awareness on their
social patterning and these factors being more prevalent among the low-income
and disadvantaged groups. Effective techniques like mixed methodology research
(e.g., narratives in focus groups) could be carried out in specific populations from
the low SEP to understand the hurdles between them and effective education.
Participatory approaches like this can help us understand the perception of these
groups about the existing health education system and services. The deficiencies
in the existing system could be teased out from the themes captured. Henceforth,
effective measures of education and awareness programmes in specific groups
(what would work and what wouldn’t) tailored to their needs could be
implemented. The knowledge empowers people and this would reflect on
demands for better conditions of life. (e.g., implementing usage of protective
gears in small scale industries, stress free working environments, housing
conditions with proper sanitation and basic facilities, positive coping strategies to

psychosocial stress) to protect and improve their own health and that of others.

8.3 Future research directions

A better understanding of pathways leading to disease (e.g., SEP to oral cancer)
could lead to improvements in the study of biomarkers expressed in the initial
stages of the disease. Subsequently, research could develop diagnostic tools based

on these biomarkers. Such efforts may help to achieve an early diagnosis of oral
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cancer and precancerous lesions, potentially leading to a better prognosis for
patients. This underlines the need and importance of further research,
incorporating methodologies like the life course approach, considering proximal,
distal and biological factors to tease out the hypotheses and components of low
SEP associated with an increased oral cancer risk. This study, which is a part of
an ongoing international multi center case control study (HeNCe Life),
incorporates all these dimensions. Future work using the full sample size,
incorporating other indicators of SEP (e.g., occupation, parental education other
known risk factors), data from other sites and the study of associated biologic and
genetic changes could help to gain a better understanding of the aetio-

pathogenesis of oral cancer.
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Medical information | 0 | 5 | | | | |
Country IDN°

TABLE OF CONTENTS

Section A Medical INfOrmation...........couueiiiiir i et 3
Section B General Information.. ... ... et 4
Section € EdUCALION. .....coiiii it e e et 6
Section D  Occupations & EMpPloyment. .........c..cooeiiiiiiiiceiiiiicee et 7
Section E  Housing Conditions & Residential Environment.............ccoccovviivinncicicinnnn 17
Section F  Smoking and Chewing HabitS........c..oiiiiiiiiiiiieeeie e e 31
Section G Drinking HabilS......oviivivirier e cee st se s s e s e st seesae st s nene e 35
Section H  Dictary Habils.......ocoouiiiiin e st e s 36
Section I @ral Health:...sommmmmsmmmmmssemmmssssssmnm s s s sl 43
Section J Family History: o Caneeris surmsmmsnmmmmss s s e s S e 45
Section K Family Environment in Childhood................c oo 46
Section L.  Marriage, Intimacy & Life as a Couple.......cooo oo 51
Section M S001a] SUPPOTL. ...ttt et e e e e 55
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Medical information | 0 | S | | | | |
Country IDN°

A, MEDICAL INFORMATION

Interviewer Reminder: Prior to interview, obtain information below from research file or
medical records.

Identification Number.................ccoooooiii i | 0 | 5 | - | | | |
Country: (01) Brazil (03) South Africa Country Participant
(02) Canada (04) United Kingdom

(05) India
AT Status: .o |:|:|
(01) Case (02) Control
A2 Subject’s Initials (Surname, Name) ... EI:I
AS Hespital / Recruitmentsite. ... ..o, l:l:l

(01) Governmental Dental College (02) Governmental Medical College

FOR CONTROLS :

A4 Control Department: (Code 88 for cases)........ouuuvriivniieii e |:|:|
(01) Dermatology (05) Gynecology
(02) Dental Clinic (06) Opthalmology
(03) Ear, Nose and Throat (07) Orthopedics
(04) Gastroenterology (08) Nephrology
A5 Main Diagnosis of CONTROL in this department (LC).................. LT T ]-[]
Condition description:
FOR CASES:
A6 Cancer site: s e s l:l:l
(01) Tongue  (02) Floor of mouth (05) Others specify......coovevveninnn.
(03) Gum (04) Buccal mucosa
A7 Global TNM stage T N M 2 Global Staging (LC) [T ]
A8 Date of Diagnosis. ..., | | | - | | | - | | | | |
(99-99-9999) Don’t know Day Month Year
A9 Time since Diagnosis (IMONths)................ccooiniiii e l:l:l:l
A10 Interviewer’s Initials (Surname, Name).........ccooevieiiiin e e |:|:|
A1l Interviewer: Was a proxy used? l:l:l

(01) Yes (02) No
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Section B— General Information | 0 | 5 | | | | |
Country IDN°*

B. GENERAL INFORMATION

B1 Date of Interview......................cooiiiii | | |-| | |-| | | | |

Day Month Year
B2 Time of beginning of Interview....................ccoiiiiiniiniin i l:l:l - l:l:l
Hour Minute
B3 INEETVECWE s vsmuniwmsmmsrsonsss s orsesi s o s s 8 035 £ S P SR
(01) Original (02) Duplicate (6-12 weeks later) (3) Duplicate (+12 weeks later)
B S@X..oo oo oo e e L1 ]
(01) Female (02) Male
Interviewer Reminder: Present life grid here. See instructions in guidebook. |
BS What is your date of birth?.................cc.ccooenen.... LT -0 1T 1-L T 1T 11
(99-99-9999) Don’t know Day Month Year
B6 HoW 018 QT8 VO c.cmvemussssvwsmssusssosmpmanssumsssssis s s sessss v s l:l:l:l
B7 Do you live in a rural (farm) or urban (in a city) area? ......................... l:l:l
(01) Urban (02) Rural (GO TO B9)
B8 If you live in an urban area, what city do you live in? (LC)........................ l:l:l

Name of City:

Interviewer Reminder: Confirm name of city from list of codes.Rural area is in the farm |

B9 How many years have you been living there? (Last consecutive years)........... l:l:l
(00) Less than one year (GO TO B10)

B10 Were you born in a rural (farm) or an urban (in a city) area?.................... l:l:l
(01) Urban (02) Rural (GO TO B12)

B11 If you were born in an urban area, what city were you bornin? (LC) ..... l:l:l
Name of city:
(00) Other country

(00) Less than one year
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Section B— General Information | 0 | 5 | | | | |
Country IDN°*

B13 What is your religion? (Show Answer Sheet)................ooviiiiiiiiiiii .. |:|:|
(00) None (GO TO B16) (05) Buddhist/Neo-Buddhist
(01) Hindu (06) Jain
(02) Muslim (07) Jewish
(03) Christian (08) Parsi/ Zoroastrian
(04) Sikh (09) Other, specity ..
B14 Do you practice this religion?................................. l:l:l
(00) No (GO TO B18) (01) Yes
B1S5 How old were you when you started practicing this religion?.................... l:l:l
(00) My whole life
B16 What is the cast or tribe of you belong to? l:l:l
Caste: Tribe:
(00) No Cast/Tribe (99) Don't know / Prefer not to say
B17 What type of caste / tribe is this?....................cccooorormrorrrereoeeerscossese s L1 ]
(01) Forward caste
(02) Backward caste
(03) Other backward caste (OBC)
(04) Scheduled caste
(05) Scheduled tribe
(06) None of them
(99) NA/ Christian
5
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Section C — Education [o]s5] [ [ T ]
Country IDN°
C. EDUCATION
This section is about your education. Firstly,
C1 Did you ever attend school?....................... l:l:l

(01) Yes (GO TO C3)

(02) No, school was too far away
(03) No, transport was not available
(04) No, education was not considered necessary

(05) No, I was required for household work/ farm work/ family business
(06) No, I was required for outside work for payment in cash or kind
(07) No, school costed too much

(08) No, there were no proper school facilities for girls

(09) No, other reason for not attending, specify:

(00) No (GO TO SECTION D)
(01) Yes (GO TO SECTION D)
(02) Yes, I learned with Saksharatha

Interviewer Reminder: Collect general information using the life grid

e Situate years of formal education i.e. that were successfully completed at school.

C3 How many years of formal education do youhave? ......................... ... l:l:l
C4 What was the highest standard that you obtained?..................................
(01) Lower Primary (1-4 yrs) (05)PDC (11-12) (07) Technical
(03) Upper Primary (5-7 yrs) (06) University certificate
(04) High School (8-10 yrs) (07) Post-graduate
CS Have you ever failed a school year?.............cccco i e |:|:|
(00) No (02) Yes, twice
(01) Yes, once (03) Yes, 3 or more times
6
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

D. OCCUPATIONS & EMPLOYMENT

In this section I would like to ask you a few questions about jobs you may have had.

Interviewer Reminder:. A job is a continuous period of time of ONE YEAR OR
MORE working and paid by the same employer even though the participant may have
had different positions during that period. If the participant was self-employed, a job is
considered to be a period of time doing the same type of self-employed work.

(00) No (GO TO SECTION E) (01) Yes
(02) No, I was a housewife (ANSWER D13-D27)

D2 Which of the options below best describes your work situation in the

PASE 7 dAYST . o e e e e |:|:|
(01) Full time work (30+ hours/ week) ~ (05) Permanently sick or disabled

(02) Part time work (<30 hours/ week)  (06) On sick leave

(03) Unemployed (07) Other (Specify: ) cies I:l:l
(04) Fully retired from work

Let’s look at the different jobs you’ve had, the different positions you may have held.
Again, we will use this grid to help us out and refer to it for the specific questions I will

have afterwards.

D3 Since you started working how many jobs have you had?............................ l:l:l
(01) (02) (03) (04) (05) (06) (07) (08) (09 or more)
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

FIRST JOB

\ﬂlterviewer Reminder: Confirm which job is 1% job with life grid.

I would like to ask you a few questions about your first job. So,

D4 You were doing that job...

From age? To age? # Years # Months
. - [T

(00) No (Fill in FIRST column only) (01) Yes

FIRST LAST

D6 Please describe your job / different positions (LC)............... | | | | | | | |

FIRST POSITION

Job Title:
‘Work environment:
Most frequent tasks:

LAST POSITION

Job Title:
‘Work environment:
Most frequent tasks:

D7 What did the company you worked for specialise in?(LC)..................... l:l:l:l

(01) Employee (02) Self-employed (GO TO D10)
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

D9 As an EMPLOYEE, which of the following best suited your

position?.....
(00) I did not supervise anyone (02) Manager: Firm of <25 employees
(01) Foreman, supervisor, team leader (03) Manager: Firm of >25 employees

D10 If SELF-EMPLOYED, which of the following best suited
VWP POSTION T oo s TS

(00) Without business (03) With <25 employees

(02) With business but without employees  (04) With >25 employees

other than family members (05) Professional

D11 How many hours a weeK?..............cooooiiiiiiiii e | | | | | |

D12 How much were you paid PER YEAR at that time? | | | | | | | |
Describe:

e Calculate average amount in thousands of Indian Rupees

e Average: hourly rate x 35 hours x 50 weeks OR Min + Max / # yrs, prorated

o Sclf-employed: average earnings per year as per income tax declarations if submitted

Now [ would like to ask you a few questions about work environmental hazards. Consider
your job in general, regardless of the different positions you may have occupied.

Did your work often expose you to...?

DB DUSE. .o [T ]

For example: Coal dust, metal dust, insulation material dust, wood dust,
grain dust, textile fibers, plastic fibers, silica dust, saw dust, sanding dust,
epoxy-resins, welding...)
(00) No (01) Yes

D14 Oils (Mineral oils, lubricating oils, cutting oils)..............c.......o........ccoooerrmrrrr. [ 1]
(00) No (01)Yes

D15 Solvents (ex. Degreasing agents, cleaning agents, paint or lacquer
removers or thinmers) av v smssmemmmasmsespremmmsiss s
(00) No (01)Yes

D16 Acids or alKalis..........c.ocoviiiiiiieie e e

(00) No (01) Yes

D17 Smoke (e.g., Engine emissions from diesel, gas or propane engines, or
gases from coal, wood, rubber...)..............cco i
(00) No (01) Yes
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

D18 Gas (e.g. Combustion gases from industrial ovens, oxygen, ammonia...)
or Fumes (ex. Metal fumes: ... i

(00) No (01) Yes
D19 Fumes (e.g., Metal fumes). ... l:l:l
(00) No (01) Yes

D20 Pesticides (e.g., insecticides, herbicides, fungicides or wood preservatives) l:l:l
(00) No (01) Yes

D21 Did your work involve working with substances such as: Bethune, asphalt,
alcohol, gasoline, glue, mercury, kerosene, dyes, inks etc? ..o

(00) No (01) Yes
D22 Cigarette SMOKE.......ocvuetieiieiiiiit e ieeice e eeeeee e eene e I:I:l
(00) No (01) Yes, very smoky

(02) Yes, moderately smoky
(03) Yes, a little smoky

D23 Did your work often involve exposure to other chemicals?....................... I:l:l
(00) No (01) Yes, specify: ..

D24 Electromagnetic radiations (x-rays, microwaves, radioactive substances)? l:l:l
(00) No (01) Yes

D25 Did you use any kind of protection for chemical / physical hazards
(exX. MASKS, BlOVES)Z. ..o e s
(00) No (02) Yes, sometimes

(01) Yes, most of the time (03) Yes, rarely

D26 Was your first job the same one as your longest job?.... l:l:l
(00) No (01) Yes, the same one as my longest job (GO TO D50)

(02) Yes, the same one my whole life (GO TO SECTION E)

(03) Yes, [ was a housewife my whole life (GO TO SECTION E)

10
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

LONGEST JOB

Now I would like to ask you some questions about your longest job. I will be using the
same set of questions I used in the previous section. So,

| Interviewer Reminder: Confirm which job is longest job with life grid. |

D27 You were doing that job...

From age? To age? # Years # Months
. . [1]

(00) No (Fill in FIRST column only) (01) Yes

FIRST LAST
D29 Please describe your job / different positions (L.C)............. | | | | | | | |

FIRST POSITION

Job Title:
‘Work environment:
Most frequent tasks:

LAST POSITION

Job Title:
‘Work environment:
Most frequent tasks:

D30 What did the company you worked for specialise in?(LC).................... l:l:l:l

D31 Were you an employee or self-employed?...................... | | | | | |
(01) Employee (02) Self-employed (GO TO D33)

11
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

D32 As an EMPLOYEE, which of the following best suited
your position?.....

(00) I did not supervise anyone (02) Manager: Firm of <25 employees
(01) Foreman, supervisor, team leader (03) Manager: Firm of >25 employees

D33 If SELF-EMPLOYED, which of the following best suited
VWP POSTION T oo s TS

(00) Without business (03) With <25 employees

(02) With business but without employees  (04) With >25 employees

other than family members (05) Professional

D34 How many hours a weeK?..............cocoooiiiiiiiii e | | | | | |

D35 How much were you paid PER YEAR at that time? | | | | | | | |
Describe:

e Calculate average amount in thousands of Indian Rupees

e Average: hourly rate x 35 hours x 50 weeks OR Min + Max / # yrs, prorated

e Self-employed: average earnings per year as per income tax declarations if submitted

Now I would like to ask you a few questions about work environmental hazards. Consider
your job in general, regardless of the different positions you may have occupied.

Did your work expose you to...?

DIB6 DIUSE ...ttt [ 1]

For example: Coal dust, metal dust, insulation material dust, wood dust,
grain dust, textile fibers, plastic fibers, silica dust, saw dust, sanding dust,
epoxy-resins, welding...)
(00) No (01) Yes

D37 Oils (Mineral oils, lubricating oils, cutting oils)........................ooooorrrerer. L 1]
(00) No (01)Yes

D38 Solvents (ex. Degreasing agents, cleaning agents, paint or lacquer
Temovers OF thinmers) s samssmsssmmemyssnmessmmmsmmmms s s e s
(00) No (01)Yes

D39 ACiS 01 AIKALS. .....o.c.o oo LT
(00) No (01) Yes

D40 Smoke (ex. Engine emissions from diesel, gas or propane engines, or
gases from coal, wood, rubber...)..................

(00) No (01) Yes

12
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

D41 Gas (ex. Combustion gases from industrial ovens, oxygen, ammonia...) or
Fumes (ex: Metal fumesi: ..o

(00) No (01) Yes
D42 Fumes (ex. Metal fumes)...................ccooooi l:l:l
(00) No (01) Yes

D43 Pesticides (ex. insecticides, herbicides, fungicides or wood preservatives) l:l:l
(00) No (01) Yes

D44 Did your work involve working with substances such as: Bethune, asphalt,
alcohol, gasoline, glue, mercury, kerosene, dyes, inks etc? ..o

(00) No (01) Yes
D45 Cigarette SMOKE. ......oevietieiiiiiiiit e eereee e e I:I:l
(00) No (01) Yes, very smoky

(02) Yes, moderately smoky
(03) Yes, a little smoky

D46 Did your work often involve exposure to other chemicals?....................... I:l:l
(00) No (01) Yes, specify: ..

D47 Electromagnetic radiations (x-rays, microwaves, radioactive substances)? l:l:l
(00) No (01) Yes

D48 Did you use any kind of protection for chemical / physical hazards
(eX. MASKS, BlOVES)Z. ..o e e e
(00) No (02) Yes, sometimes

(01) Yes, most of the time (03) Yes, rarely

(00) No
(01) Yes, the same one as my latest/current job (GO TO SECTION E)

13
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

LAST/LATEST JOB

Finally about your last/latest job...

@terviewer Reminder: Confirm which job is last/latest job with life grid. |

DS0 You were doing that job...

From age? To age? # Years # Months
1] LT (1]

(00) No (Fill in FIRST column only) (01) Yes

D52 Please describe your job / different positions (LC)............. | | | | | | | |

FIRST POSITION

Job Title:
‘Work environment:
Most frequent tasks:

LAST POSITION

Job Title:
‘Work environment:
Most frequent tasks:

D53 What did the company you worked for specialise m?(LC)................... l:l:l:l

D34 Were you an employee or self-employed?....................... | | | | | |
(01) Employee (02) Self-employed (GO TO D356)

D55 As an EMPLOYEFE, which of the following best suited
your position?.....

(00) I did not supervise anyone (02) Manager: Firm of <25 employees
(01) Foreman, supervisor, team leader (03) Manager: Firm of >25 employees
14
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

D56 If self-employed, which of the following best suited your

POSTEION D - ccvrvnsnimssrrsas s e T S e T TR RV B

(00) Without business (03) With <25 employees

(02) With business but without employees  (04) With >25 employees

other than family members (05) Professional

D57 How many hours aweek?....................ii [ ] ] [ ] ]

D58 How much were you paid PER YEAR at that time? | | | | | | | |
Describe:

e Calculate average amount in thousands of Indian Rupees

e Average: hourly rate x 35 hours x 50 weeks OR Min + Max / # yrs, prorated

e Self-employed: average earnings per year as per income tax declarations if submitted

Now I would like to ask you a few questions about work environmental hazards. Consider
your job in general, regardless of the different positions you may have occupied.

Did your work often expose you to...?

DISO DS ...ttt L1

For example: Coal dust, metal dust, insulation material dust, wood dust,
grain dust, textile fibers, plastic fibers, silica dust, saw dust, sanding dust,
epoxy-resins, welding...)
(00) No (01) Yes

D60 Oils (Mineral oils, lubricating oils, cutting oils)..............c.......o........ccoooerrmrrr. [ 11
(00) No (01)Yes

D61 Solvents (ex. Degreasing agents, cleaning agents, paint or lacquer
TemMoVers O thilNers).......oovviiiiiiiiiiiiiiiiiiiit it e
(00) No (01)Yes

D62 ACHAS OF ATKATIS. ....ovevevereveierensossos e srssssess s e e snsessnssneens L]
(00) No (01) Yes

D63 Smoke (ex. Engine emissions from diesel, gas or propane engines, or
gases from coal, wood, rubber...)............c.coo i
(00) No (01) Yes

D64 Gas (ex. Combustion gases from industrial ovens, oxygen, ammonia...) or
Fumes (ex: Metal FUIMeS::.cco:ivwmmmmmmmmsmmstimsmms st s s ssvsassass
(00) No (01) Yes
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Section D — Occupations & Employment | 0 | 5 | | | | |
Country IDN°

D65 Fumes (ex. Metal fumes)..................ocoooiiiiii e l:l:l
(00) No (01) Yes

D66 Pesticides (ex. insecticides, herbicides, fungicides or wood preservatives) l:l:l
(00) No (01) Yes

D67 Did your work involve working with substances such as: Bethune, asphalt,
alcohol, gasoline, glue, mercury, kerosene, dyes, inks ete? ............................

(00) No (01) Yes
D68 Cigarette SMOKE. ....vviiiiiiiiiiiiiiiiiiiiiiiiiii s I:I:l
(00) No (01) Yes, very smoky

(02) Yes, moderately smoky
(03) Yes, a little smoky

D69 Did your work often involve exposure to other chemicals?........................ I:I:I
(00) No (01) Yes, specity: .

D70 Electromagnetic radiations (x-rays, microwaves, radioactive

SUBSTAIICES) ... e e e s l:l:l

(00) No (01) Yes

D71 Did you use any kind of protection for chemical / physical hazards
(X IMASKS), FlOVES ) Rcicvummusmssvamsmmmmmmrsssrmessss s S e R
(00) No (02) Yes, sometimes

(01) Yes, most of the time (03) Yes, rarely
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

E. HOUSING CONDITIONS & RESIDENTIAL ENVIRONMENT

In this section I would like to ask you a few questions about your housing conditions and
residential environment at different times in your life. We will use the life grid first to look at
the different addresses you lived at, noting the times you moved from one place to another.

Interviewer Reminder: Collect general information using the life grid, referring to it later
when asking questions in Section E.
o An address is a place where the participant lived for at least 1 YEAR.

E1 Up until you were 16 vears old (incl.) at how many different addresses did you live?
(01) Same place (02) (03) (04) (05) (06) (07) (08) (09 or more)..

E2 Between the ages of 17 and 30 (incl.) at how many different addresses did you live?
(01) Same place (02) (03) (04) (05) (06) (07) (08) (09 or more)...

E3 From the age of 30 (excl.) until today at how many different addresses did you live?
(01) Same place (02) (03) (04) (05) (06) (07) (08) (09 or more)...
If the respondent is less than 30 years old, mark (88) and GO TO E4
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

CHILDHOOD RESIDENCE

I would like to ask you a few questions about the residence/home in which you lived for the
longest time during your childhood. By childhood I mean up to age 16 (incl.).

@terviewer Reminder: Identify and confirm longest residence in childhood using the life grid. |

E4 You lived at that place...?

From afe? To a%e? ie. # Years

For all the following questions, refer to the situation that was present “MOST OF THE
TIME” while living in that residence.

(01) With family (03) Other, specify:
(02) Hostel/Orphanage (GO TO E35)
(99) Don’t know

(01) Owned (99) Don’t know

[T ]
(02) Rented (03) Other, specify: I:I:I
[T

E7 How many people lived in the household ?
(99) Don’t know

Count the number of people at once, for the longest period of time. Include permanent
residents including borders, live-in maids, roommates. ..

E8 How many rooms did your place have?

(99) Don’t know [ 1]

-Include: kitchen, living room, dining room, bedroom, furnished basement
-Do not include: toilet, bathrooms, laundry room, hallway, garage, patio
-If renovated, count # rooms during longest period living there

E9 How many rooms did your household use for sleeping?.................ccocco i |:|:|
(99) Don’t know
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Section E — Housing conditions & Residential environment

ols] |

D N°

Interviewer Reminder:

s To save time, do not read out all the options for questions E10 to E15.
e Allow the subject to respond and then check the appropriate box.

(01) Mud/Clay/Earth
(02) Sand

(03) Dung

(04) Raw wood planks
(05) Palm/Bamboo

(09) Vinyl or Asphalt

(10) Ceramic Tiles

(11) Cement

(12) Carpet

(13) Polished stone/Marble/Granite

(06) Brick (14) Other, specify:

(07) Stone (99) Don’t know

(08) Parquet or polished wood

E11 What was the main material of theroof?...............................n.. l:l:l
(01) No roof (08) Metal/GI

(02) Thatch/Palm leaf/Reed/Grass (09) Wood

(03) Sod/Mud and Grass Mixture
(04) Plastic/Polythene sheeting
(05) Palm/Bamboo

(10) Calamine/Cement Fiber
(11) Asbestos Sheets
(12) RCC/RBC/Cement/Concrete

(06) Raw wood planks/Timber (13) Slate
(07) Loosely packed stone (14) Other, specify:
(99) Don’t know
E12 What was the main material of the exterior walls?.................................. l:l:l

(01) No walls

(02) Cane/Palm/Trunks/Bamboo
(03) Mud

(04) Grass/Reeds/Thatch

(05) Bamboo with mud

(06) Stone with mud

(07) Plywood

(08) Cardboard

(09) Unburnt brick

(10) Raw wood/Reused wood

(01) No windows
(02) Windows with glass
(03) Windows with screen

(11) Cement/Concrete

(12) Stone with lime/Cement
(13) Bumt bricks

(14) Cement blocks

(15) Wood planks/Shingles
(16) GI/Metal Asbestos sheets
(17) Other, specify:

(99) Don't know

(04) Windows with curtains or shutters

(05) Windows with no glass, screen or cover
(06) Other, specify:

(99) Don’t know
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

Now, [ will read a list of facilities you may have had in the place where you lived. We would
like to know which of these facilities were present inside your childhood residence and
some details about them.

E14 What was the main source of drinking water for members of your household? l:l:l

(01) Piped water into dwelling (08) Water from unprotected spring

(02) Piped water to yard/ plot (09) Rainwater

(03) Piped water (public tap/standpipe) (10) Tanker truck

(04) Tube well or borehole (11) Cart with small tank

(05) Dug well (protected) (12) Surface water (river, dam, lake, pond, stream, canal
(06) Dug well (unprotected) (13) Bottled water

(07) Water from protected spring (99) Don't know

E135 How many toilet facilities did you have? ... l:l:l
(99) Don’t know (00) None (GO TO E18)

E16 What kind of toilet facility did members of your household usually use? ........... l:l:l
(01) Flush to piped sewer system (07) Pit latrine without slab/ open pit

(02) Flush to septic tank (08) Twin pit/ composting toilet

(03) Flush to pit latrine (09) Dry toilet

(04) Flush to somewhere else (10) Other, specify

(05) Ventilated improved pit/ biogas latrine  (99) Don't know
(06) Pit latrine with slab

E17 Did you share this toilet facility with other households?............................ l:l:l
(00)No (99) Don’t know
(01) Yes
E18 Did your home have electricity?.................co l:l:l
(00) No (02) Yes, by a generator/ battery only
(01) Yes, by a central system (99) Don't know
E19 What type of fuel did your household mainly use for cooking?......c.cceeeeeeieececes l:l:l
(01) Electricity (GO TO E22) (05) Coal/lignite (09) Agricultural crop waste
(02) LPG/ Natural gas (GO TO E22) (06) Charcoal (10) Dung cakes
(03) Biogas (GO TO E22) (07) Wood (11) Other, specify:
(04) Kerosene (GO TO E22) (08) Straw/Shrubs/Grass (99) Don’t know
E20 Did the stove have a chimney? ... s l:l:l
(00) No (01) Yes (99) Don’t know
E21 Was the stove located in an area with any ventilation/windows?... ............... l:l:l
(00)No (01)Yes (99) Don’t know
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
D N°

E22 Where was the cooking usually done?...............cooooeiiiiiiiii i |:|:|
(01) Inside the house (02) Separate building  (03) Outdoors
(99) Don’t know
E23 Did your home have a separate room which was used as a kitchen?.................. |:|:|
(00) No (01) Yes (99) Don’t know
FE24 Were you exposed to cigarette smoke in this house?.........................c.c |:|:|
(00) No (01) Yes, very smoky

(02) Yes, moderately smoky
(03) Yes, a little smoky

I will now read a list of household goods you may have had in your childhood residence or
not. You may find that some of these appliances were not applicable to the epoch you were a
child. Choose the answer that best represents your situation, regardless.

E25 Did your place have awatch orclock?...................... l:l:l
(00) No (01) Yes (99) Don’t know
E26 Did your place have a radio or transistor?.......................... l:l:l
(00) No (01) Yes (99) Don’t know
E27 Did your place have a TV ? ..ot s s iaiias l:l:l
(00) No (02) Yes, color
(01) Yes, black and white ~ (99) Don’t know
E28 Did your place have a refrigerator?.......................... l:l:l
(00) No, it had no appliance to cool food  (01) Yes

(99) Don’t know

Also, I would like to ask you...

E29 Did your household have a bicycle?.............ccooiiiiiiiiii e l:l:l
(00) No (01) Yes (99) Don’t know

E30 Did your household have a motorcycle or scooter?..................ccooevviiiiciniineieene

(00) No (01) Yes (99) Don’t know (GO TO E32)

E31 How Many? ... e s l:l:l
E32 Did your household have a car?...................ooii e

(00) No (01) Yes (99) Don’t know (GO TO E34)

E33 HoW MBI Pecuvvnmiosmisonvmvmsomssrs st o s e s s V0 T VT e S l:l:l
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

E34 Is this childhood residence the same one as the longest residence between ages
OF TT-B0u scvinvmsnssmanuaninsn vesimsanans svdvsns s v et as ssendowss s oises v svse s vie s Fassss snvinans
(00) No
(01) Yes, same as the longest residence between ages of 17-30 (Please still fill out the section
entitled ‘Longest Residence in Early Adult Life”)
(02) Yes, the same residence in my whole life (Please still fill out the sections entitled
‘Longest Residence in Early Adult Life’ and ‘Longest Residence in Late Adult Life”)
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

LONGEST RESIDENCE IN EARLY ADULT LIFE (17-30 yrs)

Now I would like to ask you a few questions about the residence/home in which you lived for
the longest time during your early adult life, that is between the ages of 17 (incl.) and 30
(incl.). I will use the same set of question I used in the previous sections.

|£1terviewer Reminder: Identify / confirm longest residence in early adulthood using life grid. |

E35 You lived at that place...?

From afe? To a%e? i.e. # Years

For all the following questions, refer to the situation that was present “MOST OF THE
TIME?” while living in that residence.

E36 What type of setting were you living in at that place?................................ l:l:l
(01) With family (02) Other, specify:
(99) Don’t know

(01) Owned (99) Don’t know

[T ]
(02) Rented (03) Other, specify: |:|:|
[T ]

E38 How many people lived in the household?
(99) Don’t know

Count the number of people at once, for the longest period of time. Include permanent
residents including borders, live-in maids, roommates. ..

E39 How many rooms did your place have? l:l:l
(99) Don’t know

-Include: kitchen, living room, dining room, bedroom, furnished basement
-Do not include: toilet, bathrooms, laundry room, hallway, garage, patio
-If renovated, count # rooms during longest period living there

(99) Don’t know
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

Interviewer Reminder:
s To save time, do not read out all the options for questions E41 to E47.
e Allow the subject to respond and then check the appropriate box.

E41 What was the main material of the floor?................................ I:l:l
(01) Mud/Clay/Earth (09) Vinyl or Asphalt
(02) Sand (10) Ceramic Tiles
(03) Dung (11) Cement
(04) Raw wood planks (12) Carpet
(05) Palm/Bamboo (13) Polished stone/Marble/Granite
(06) Brick (14) Other, specify:
(07) Stone (99) Don’t know
(08) Parquet or polished wood
E42 What was the main material of theroof?................................a. l:l:l
(01) No roof (08) Metal/GI
(02) Thatch/Palm leaf/Reed/Grass (09) Wood
(03) Sod/Mud and Grass Mixture (10) Calamine/Cement Fiber
(04) Plastic/Polythene sheeting (11) Asbestos Sheets
(05) Palm/Bamboo (12) RCC/RBC/Cement/Concrete
(06) Raw wood planks/Timber (13) Slate
(07) Loosely packed stone (14) Other, specify:

(99) Don’t know
E43 What was the main material of the exterior walls?..........................o e |:|:|
(01) No walls (11) Cement/Concrete
(02) Cane/Palm/Trunks/Bamboo (12) Stone with lime/Cement
(03) Mud (13) Bumt bricks
(04) Grass/Reeds/Thatch (14) Cement blocks
(05) Bamboo with mud (15) Wood planks/Shingles
(06) Stone with mud (16) GI/Metal Asbestos sheets
(07) Plywood (17) Other, specify:
(08) Cardboard (99) Don’t know
(09) Unburnt brick
(10) Raw wood/Reused wood
E44 What type of windows were there?.................................. l:l:l
(01) No windows (04) Windows with curtains or shutters
(02) Windows with glass (05) Windows with no glass, screen or cover
(03) Windows with screen (06) Other, specify:

(99) Don't know
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

Now, [ will read a list of facilities you may have had in the place where you lived. We would
like to know which of these facilities were present inside your early adulthood (17-30 yrs)
residence and some details about them.

E4S5 What was the main source of drinking water for members of your household ? l:l:l

(01) Piped water into dwelling (08) Water from unprotected spring
(02) Piped water to yard/ plot (09) Rainwater
(03) Piped water (public tap/standpipe) (10) Tanker truck
(04) Tube well or borehole (11) Cart with small tank
(05) Dug well (protected) (12) Surface water (river, dam, lake, pond, stream, canal
(06) Dug well (unprotected) (13) Bottled water
(07) Water from protected spring (99) Don't know
E46 How many toilet facilities did you have? ... l:l:l
(99) Don’t know (00) None (GO TO E49)
E47 What kind of toilet facility did members of your household usually use? ... l:l:l
(01) Flush to piped sewer system (07) Pit latrine without slab/ open pit
(02) Flush to septic tank (08) Twin pit/ composting toilet
(03) Flush to pit latrine (09) Dry toilet
(04) Flush to somewhere else (10) No facilities
(05) Ventilated improved pit/ biogas latrine  (11) Other, specify
(06) Pit latrine with slab (99) Don't know
E48 Did you share this toilet facility with other households?............................ l:l:l
(01)No (99) Don’t know
(01) Yes
E49 Did your home have electricity?.................oo l:l:l
(00) No (02) Yes, by a generator/ battery only
(01) Yes, by a central system (99) Don't know
ES0 What type of fuel did your houschold mainly use for cooking?......ccceeeevererenne l:l:l
(01) Electricity (GO TO E53) (05) Coal/lignite (09) Agricultural crop waste
(02) LPG/ Natural gas (GO TO E53) (06) Charcoal (10) Dung cakes
(03) Biogas (GO TO E53) (07) Wood (11) Other, specify:
(04) Kerosene (GO TO E53) (08) Straw/Shrubs/Grass (99) Don’t know
ES1 Did the stove have a chimney? ... s l:l:l
(00) No (01) Yes (99) Don’t know
ES2 Was the stove located in an area with any ventilation/windows?... ............... l:l:l
(00)No (01)Yes (99) Don’t know
E33 Where was the cooking usually done?.....................o l:l:l
(01) Inside the house (02) Separate building  (03) Outdoors
(99) Don't know
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°
ES4 Did your home have a separate room which was used as a kitchen?................. |:|:|
(00) No (01) Yes (99) Don’t know
ESS Were you exposed to cigarette smoke in this house?.................ccocooii e |:|:|
(00) No (01) Yes, very smoky

(02) Yes, moderately smoky
(03) Yes, a little smoky

I will now read a list of household goods you may have had in your early adulthood
(17-30 yrs) residence or not. You may find that some of these appliances were not applicable
to the epoch you were a child. Choose the answer that best represents your situation,

regardless.

ES6 Did your place have awatch orclock?.................... l:l:l
(00) No (01) Yes (99) Don’t know

ES7 Did your place have a radio or transistor?..........................n l:l:l
(00) No (01) Yes (99) Don’t know

ES8 Did your place have a TV? . e l:l:l
(00) No (02) Yes, color

(01) Yes, black and white ~ (99) Don’t know

ES9 Did your place have a refrigerator?....................... l:l:l
(00) No, it had no appliance to cool food  (02) Yes

(01) No, it had an ice box (99) Don’t know

Also, I would like to ask you...

E60 Did your household have a bicycle?.............ccooooiniiiiii e l:l:l
(00) No (01) Yes (99) Don’t know

E61 Did your household have a motorcycle or scooter?.................ccccoovvviiiiceiviinene. l:l:l
(00) No (01) Yes (99) Don’t know (GO TO E62)

FO2 HOW MIAIY? ... ettt ettt et et et et e en e et nae |:|:|
E63 Did your household have a car?..........ocooo i e s |:|:|
(00) No (01) Yes (99) Don’t know (GO TO E64)

64 oW MATY Dcseeminsnmsmms s s T T l:l:l
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

LONGEST RESIDENCE IN LATER ADULTHOOD (30 yrs+ )

Now lets talk about your longest residence in later adulthood, that is after age 30 (excl.).

Interviewer Reminder: Identify / confirm longest residence in later adulthood using life grid. |

E65 Is this residence the same one as the residence you lived in for the longest time

(00) No (01) Yes, same as longest residence between ages of 17-30 (Please still fill out the
section entitled ‘Longest Residence in Late Adult Life”)
(02) Yes, same as childhood residence 30 (Please still fill out the section entitled
‘Longest Residence in Late Adult Life”)
(88) None of the above : ex: Subject is less than 30 yrs old (GO TO SECTION F)

E66 You lived at that place...?

From afe? To a%e? i.e. # Years

For all the following guestions. refer to the situation that was present “MOST OF THE TIME”
while living in that residence.

E67 What type of setting were you living in at that place?............................ l:l:l
(01) With family (02) Other, specify:

(99) Don’t know

E68 Was your home owned or rented?..................oooiiiiiii i e l:l:l
(01) Owned (99) Don’t know

(02) Rented (03) Other, specify:

E69 How many people lived in the household? (At once, for the longest period of time).. l:l:l
(Include borders, live-in maids, roommates...) (99) Don’t know

Count the number of people at once, for the longest period of time. Include permanent
residents including borders, live-in maids, roommates. ..

E70 How many rooms did your place have? (If renovated, count # rooms during longest period
DI TNETS Vsisses s svmminsin swiiiis avmnns dmRvass S0 A d3Raa ks w50

(99) Don’t know C 1]

-Include: kitchen, living room, dining room, bedroom, furnished basement
-Do not include: toilet, bathrooms, laundry room, hallway, garage, patio
-If renovated, count # rooms during longest period living there

(99) Don’t know
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Section E — Housing conditions & Residential environment

ols] |

D N°

Interviewer Reminder:

s To save time, do not read out all the options for questions E72 to E78.
e Allow the subject to respond and then check the appropriate box.

(01) Mud/Clay/Earth

(02) Sand

(03) Dung

(04) Raw wood planks

(05) Palm/Bamboo

(06) Brick

(07) Stone

(08) Parquet or polished wood

E73 What was the main material of the roof? ..o,

(01) No roof

(02) Thatch/Palm leaf/Reed/Grass
(03) Sod/Mud and Grass Mixture
(04) Plastic/Polythene sheeting
(05) Palm/Bamboo

(09) Vinyl or Asphalt

(10) Ceramic Tiles

(11) Cement

(12) Carpet

(13) Polished stone/Marble/Granite
(14) Other, specify:

(99) Don’t know

(08) Metal/GI

(09) Wood

(10) Calamine/Cement Fiber
(11) Asbestos Sheets

(12) RCC/RBC/Cement/Concrete

[T

(06) Raw wood planks/Timber (13) Slate
(07) Loosely packed stone (14) Other, specify:
(99) Don’t know
E74 What was the main material of the exterior walls?................................... l:l:l

(01) No walls

(02) Cane/Palm/Trunks/Bamboo
(03) Mud

(04) Grass/Reeds/Thatch

(05) Bamboo with mud

(06) Stone with mud

(07) Plywood

(08) Cardboard

(09) Unburnt brick

(10) Raw wood/Reused wood

(01) No windows
(02) Windows with glass
(03) Windows with screen

(11) Cement/Concrete

(12) Stone with lime/Cement
(13) Bumt bricks

(14) Cement blocks

(15) Wood planks/Shingles
(16) GI/Metal Asbestos sheets
(17) Other, specify:

(99) Don't know

(04) Windows with curtains or shutters

(05) Windows with no glass, screen or cover
(06) Other, specify:

(99) Don’t know
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°

Now, [ will read a list of facilities you may have had in the place where you lived. We would
like to know which of these facilities were present inside your late adulthood (30+ yrs)
residence and some details about them.

E76 What was the main source of drinking water for members of your household? l:l:l
(01) Piped water into dwelling (08) Water from unprotected spring

(02) Piped water to yard/ plot (09) Rainwater

(03) Piped water (public tap/standpipe) (10) Tanker truck

(04) Tube well or borehole (11) Cart with small tank

(05) Dug well (protected) (12) Surface water (river, dam, lake, pond, stream, canal
(06) Dug well (unprotected) (13) Bottled water

(07) Water from protected spring (99) Don't know

E77 How many toilet facilities did you have? ... l:l:l
(99) Don’t know (00) None (GO TO E80)

E78 What kind of toilet facility did members of your household usually use? .......... l:l:l
(01) Flush to piped sewer system (07) Pit latrine without slab/ open pit

(02) Flush to septic tank (08) Twin pit/ composting toilet

(03) Flush to pit latrine (09) Dry toilet

(04) Flush to somewhere else (10) No facilities

(05) Ventilated improved pit/ biogas latrine  (11) Other, specify

(06) Pit latrine with slab (99) Don't know

E79 Did you share this toilet facility with other households?....................... l:l:l
(00) No (99) Don’t know
(01) Yes

(00) No (02) Yes, by a generator/ battery only
(01) Yes, by a central system (99) Don't know

E81 What type of fuel did your household mainly use for cooking?......ccceoeeereieeecace. l:l:l
(01) Electricity (GO TO E84) (05) Coal/lignite (09) Agricultural crop waste

(02) LPG/ Natural gas (GO TO E84) (06) Charcoal (10) Dung cakes

(03) Biogas (GO TO E84) (07) Wood (11) Other, specify:

(04) Kerosene (GO TO E84) (08) Straw/Shrubs/Grass (99) Don’t know

E82 Did the stove have a chimney? ... l:l:l
(00) No (01) Yes (99) Don’t know

E83 Was the stove located in an area with any ventilation/windows?... ............... l:l:l
(00)No (01)Yes (99) Don’t know
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Section E — Housing conditions & Residential environment | 0 | 5 | | | | |
IDN°
E84 Did your home have a separate room which was used as a kitchen?.................. |:|:|
(00) No (01) Yes (99) Don’t know
E8S Were you exposed to cigarette smoke in this house?..................ccocoii e |:|:|
(00) No (01) Yes, very smoky

(02) Yes, moderately smoky
(03) Yes, a little smoky

I will now read a list of household goods you may have had in your late adulthood (30+ yrs)

residence or not. You may find that some of these appliances were not applicable to the epoch
you were a child. Choose the answer that best represents your situation, regardless.

E86 Did your place have a watch or clock?..................cooo i l:l:l
(00) No (01) Yes (99) Don’t know
(00) No (01) Yes (99) Don’t know
E88 Did your place have a TV? ... e |:|:|

(00) No (02) Yes, color
(01) Yes, black and white ~ (99) Don’t know

E89 Did your place have a telephone?.................c.cccooviiiiiinninn. l:l:l
(00) No (01) Yes (99) Don’t know

E90 Did your place have a refrigerator?...............c.cccoooiiiiiiii e l:l:l
(00) No, it had no appliance to cool food  (02) Yes

(01) No, it had an ice box (99) Don’t know

Also, I would like to ask you...

E91 Did your household have a bicycle?................., l:l:l
(00) No (01) Yes (99) Don’t know

E92 Did your household have a motorcycle or scooter?..............cocoeiniiie i
(00) No (01) Yes (99) Don’t know (GO TO E94)

E93 How My P conmsssssmssoonssmseossss s omsss s s s v am s e e RS l:l:l

E94 Did your household have a car?...............oooiiii i
(00) No (01) Yes (99) Don’t know (GO TO SECTION F)

IS5 HOW IIAIY? ..o e e ettt ettt et et et et e en e e |:|:|
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lols] |

Country IDN°

F. SMOKING AND CHEWING HABITS

Now I would like to ask you some questions about your smoking and/or chewing habits.

F1 Have you ever smoked in your life? (or chewed, any product, any amount)........

(00) Never (GO TO F6)

(01) Yes (I still do)

(02) Yes, but only in the past

Think of the periods in your life during which you smoked cigarettes, cigars, pipe, chewed tobacco
products and/or took drugs, the amount you smoked/chewed/took and other details about the
products. Please try to summarise the most important changes in the amount and type of product.

Interviewer Reminder: Use life grid if necessary to help answer Q F2 to F8.

e Avoid overlapping vears for the same product, type of cigarette or amount smoked, i.e.
record 30-40, 41-45 rather than 30-40, 40-45.

» Only note changes occurring for one vear or more.

e Exclude quitting during pregnancy(ies) if for less than one year.

F2 Do/did you smoke cigarettes?................ccooiiiiiiiii i e e l:l:l
(00) No (GO TO F3) (01) Yes (02) Yes, only in the past
From age To age (A) Type (B) Brand Consumption Per
(how many) (©)
L1 L1 | L1 | | | [ 1
L1 | L1 ] L1 | LT | 1|
L1 ] L1 ] L1 | LT 1]
L | L1 | L1 | I e
L1 ] L1 ] L1 | LT ] 1]
L1 1] L1 ] LT ] | LT ]
To Age (A) Type (B) Per (C)
If still smoking, write age | (01) Filter (01) Day
at time of interview (02) Non-filter (02) Week
(03) Hand rolled (03) Month
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Section F — Smoking and Chewing habits

Lofs] [ [ [ |
Country

(00) No (GO TO Fg) (01) Yes (02) Yes, only in the past
From age To age (A) Consumption Per (C)
(how many)
To Age (A) Per (C)
If still using, write age at | (01) Day
time of interview (02) Week
(03) Month

F4 Do/did you smoke or inhale drugs (marijuana, grass, dope, joints...) at least
once a week for at least 6 months in your lifetime?.....................................

(00) No (GO TO F6) (01) Yes (02) Yes, only in the past
From age To age (A) Type (B) Unit Consumption Per
(how many) C

L1 | L1 | L[] [T ] 1]
11 1] CJ CI [
1 1] g [
1 1 e T I

To Age (A) Type (B) Unit (C) Per (C)

If still smoking, write age | (01) Marijuana | (01) Grams (01) Day

at time of interview (02) Grass (02) Joints (02) Week

If less than one year, write | (03) Crack (03) Month

same age From and To (04) Hashish
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Section F— Smoking and Chewing habits | 0 | 5 | | | | |
Country IDN°

F5 Do/did you use any other drugs (cocaine, heroin, Isd...) at least once a week

for at least 6 months in your lifetime?................................ l:l:l
(00) No (GO TO Section G) (01) Yes (02) Yes, only in the past
From age To age (A) Type (B) Unit Consumption Per

(how many) C
O s s A o ol s

I e A 1]
N I T O [T ]
I I e N [T ]

afaials
100

To Age (A) Type (B) Unit (C) Per (C)
If still using, write age at (01) Cocaine (01) Grams (01) Day
time of interview (02) Acid /LSD | (02)Joints (02) Week
If less than one year, write | (03) Heroin (03)Injections | (03) Month
same age From and To (04) Opium (04) Pills

(05) Brown sugar

powder

(06) Churut

(07) Ghutka

33

147



10. Appendix I- Questionnaire

TP Akhil Soman

Section F — Smoking and Chewing habits

lols] [

Country IDN°

F6 Do/did you use chewing tobacco, betel quid (nut), areca nut and/or pan masaala? |:|:|
(00) No (GO TO SECTION G)  (01) Yes (02) Yes, only in the past

From age

To age (A) Type (B) Duration

Jodd

Consumption Per

(how many) C
S s e

| Interviewer Reminder: Betel Quid = areca nut + betel leaf + slaked lime

To Age (A)

If still smoking,
write age at
time of
interview

Type (B)

(01) Tobacco

(02) Betel quid (nut) with tobacco
(03) Betel quid (nut) without tobacco
(04) Areca nut with tobacco

(05) Areca nut without tobacco

(06) Pan masalla

(07) Betel leaf

(08) Other, specify

Per (C)

(01) Day
(02) Week
(03) Month y

F7 What is the reason that you began chewing tobacco, betel quid (nut), areca nut

(01) Toothaches

(02) Enjoyment

(03) Mouth freshener (88) Not applicable
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lo]s]

Country

D N°

G. DRINKING HABITS

Now I would like to ask you some questions about your drinking habits.

G1 Did/do you drink alcoholic beverages at least once amonth?.......................

(00) No (GO TO SECTION H)  (01) Yes, I do

(02) Yes, only in the past

[T ]

We can use the grid to help us describe the periods in your life during which you consumed
alcoholic beverages. Please try to summarise the most important changes in your life regarding

the amount and type of beverage.

45. Ask about each beverage separately.
* Note only changes occurring for one year or more.

o Exclude quitting during pregnancy(ies) if for less than one year.

Interviewer Reminder: Use life grid if necessary to help answer Q G3.
o Avoid overlapping years for the same beverage i.e. record 30-40, 41-45 rather that 30-40, 40-

(01) With meals (03) Both
(04) Only at social events

(02) Between meals

G3 Beverage ThIf &) :'f(OS)tIq Fromage Toage Unit Consumption Per
en specify other
) o B)  (howmany) (©
L[ ] L[] I e I I
L[ 1 L[] (I I L1 LT
L1 ] L1 ] L1 L I LT ] 1]
L[] L[] LT [T I L1 [T
L1 | L[ ] L] L] I L1 L1
L1 | L[] (I e I I
L1 ] L] L] L] I L] 1]
L1 | L[] (N e A I I
Beverage (A) Unit (B) Per (C)
(01) Toddy (01) Small glass (50ml) (1-202) (01) Day
(02) Wine (02) Medium glass (100ml) (2-30z) (02) Week
(03) Beer (03) Big glass (250ml) (7oz) (1/2 (03) Month

(04) Hard liquor (>35) (arak, whisky, cognac, vodka, pint)
(04) ¥4 small bottle (330ml) (1beer)
(05) Bottle (700-750 m1) (210z)

brandy, grappa, marc, gin, rum)
(05) Other (specify):
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Section H— Dietary habits | 0 | 3 | | | | |
Country IDN°

H. DIETARY HABITS

Now, I have some questions about your dietary habits during your childhood (up to 16 years
old).

H1 How many large meals did you normally eat per day in your childhood
(up to 16 years old)?

N1 03)3

02)2 (04) 4 or more (99) I don’t know

H2 During your childhood (up to 16 years old), how often did you eat the following
foods?

Never | Occasionally | Weekly Daily

H2a Bananas

H2b | Citrus fruits (c.g., oranges, grapefruits)
H2c Apples/ Pears

H2d | Other fruits (e.g., mango, jackfruit, papaya,
pineapple)

H2e Raw vegetables

H2f Cooked vegetables (e.g., in a curry)
H2g | Sweet potato

H2h | Tapioca

H2i Red meat (e.g., beef, mutton)

H2j White meat (c.g., chicken, turkey)

H2k | Fish

H21 Dairy products (e.g., milk, yogurt, curd,
cheese)

H2m | Nuts (c.g., cashews)

H2n | Dals

H2o Rice

H2p | Appam

H2q Flat breads (e.g., chapati , porotta)

H2r | Dosa & Idly

H2s Gruel & cereal

H2t Palm products (¢.g. palm rice)

H2u | Fried foods (e.g., chips, fried fish, fried
chicken)

H2v Desserts (¢.g., chocolate)

H2w | Sugary drinks (e.g. soda, juice)
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Section H— Dietary habits | 0 | 3 | | | | |
Country IDN°

As your dietary habits may have recently changed somewhat according to your health status,
please tell me about your usual habits approximately 2 vears prior to your diagnosis of the

disease / being seen at this clinic.

H3 How many large meals did you normally eat per day in your adult life? I:I:I
011 03)3
02)2 (04) 4 or more (99) I don’t know

H4 During your adulthood (approx. 2 years prior to your diagnosis), please tell me how
often you ate the following foods per week.

Never <Once # times
per week | per week

H4a Bananas

H4b Citrus fruit (e.g., oranges, lemons, grapefiuit)

H4e Apples/pears

H4d Other fruits (c.g., mango, jackfruit, papaya,
pineapple)

For the following vegetables, please specify the amount eaten raw and/or cooked

H4e Cruciferous vegetables (c.g., cabbage, cauliflower)
H4f Yellow-orange vegetables (e.g., tomatoes, carrots,
pumpkin)

H4g Spinach

H4h Other vegetables (¢.g., cucumber, onions)
H4i Sweet potato

H4j Tapioca

H4k Red meat (e.g., beef, mutton)

H4l ‘White meat (e.g., chicken, turkey)

H4m Fish

H4n Milk

H4o Other Dairy products (e.g., vogurt, curd, cheese)
H4p Nuts (e.g., cashews)

H4q Dals

H4r Rice

Hd4s Appam

H4t Flat breads (e.g., chapati , porotta)

H4u Dosa & Idly

H4v Gruel & Cereal

H4w Palm products (¢.g., palm rice)

H4x Fried foods (e.g., banana chips, chips, fried fish,
fried chicken)

H4y Desserts (c.g., chocolate)

H4z Sugary drinks (e.g. soda, juice)
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Please answer the following questions based on your usual habits approximately 2 vears
prior to vour diagnosis of the disease / being seen at this clinic.

HS Did you eat foods which are? I:I:I
(01) Not spicy at all
(02) A little spicy
(03) Moderately spicy
(04) Very spicy
(99) I don’t know

H6 Did you eat foods which have ? I:I:I
(01) No chile
(02) A little chile
(03) Moderate amount of chile
(04) A lot of chile
(99) I don’t know

H7 Please tell me how often did you eat the following spices?

Never <once # per
per week week

H7a Chile

H7b Red chile

H7¢ Coriander
H7d Garam Masala

H7e Pepper

H7f Turmeric

H7g | Ginger
HS8 Didiyou rensesyour ol ... s s s i l:l:l
(00) No (01) Yes
HI If yes, how many times?...............ocooiii e e s l:l:l
(00) Once (01) Twice (03) More than 2 times
H10 How many cups of coffee did you drink perday?....................... l:l:l
(00) I didn’t drink coffee (98) Less than one a day
H11 How many cups of tea did you drink per day?................c.ccooiiiiiiiiniiniineen l:l:l
(00) I didn’t drink tea (98) Less than one a day
H12 How did you usually drink your tea/coffee?...................ccoooiniiniiiiniie |:|:|

(00) I didn’t drink tea/coffee  (01) Hot  (02) Warm  (03) Cold
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BODY IMAGE
CHILDHOOD

Think about your appearance when you were a CHILD (5-6 years old, when you had just
started school) and compare it to other children your age.

APPEARANCE:

(01) much slimmer than other children your age
(02) slimmer

(03) similar

(04) heavier

(05) much heavier than other children your age
(99) I don’t know

HEIGHT

(01) much shorter than other children your age
(02) shorter

(03) similar

(04) taller

(05) much taller than other children your age
(99) I don’t know

H1S Which of the following silhouettes (1 to 9) resembles your appearance

(01) (02) (03) (04) (03) (06) (07) (08) (09) (99) Don’t know
ADOLESCENCE

Think about your appearance when you were an ADOLESCENT (12-15 years old) and
compare it to other adolescents your age.

APPEARANCE:

(01) much slimmer than other adolescents your age
(02) slimmer

(03) similar

(04) heavier

(05) much heavier than other adolescents your age
(99) I don’t know
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HEIGHT

(01) much shorter than other adolescents your age
(02) shorter

(03) similar

(04) taller

(05) much taller than other adolescents your age
(99) I don’t know

H18 Which of the following silhouettes (1 to 9) resembles your appearance
when you were 12-15 years of age?..........cocoooiiiiiiiiiin e
(01) (02) (03) (04) (05) (06) (07) (08) (09) (99) Don’t know

EARLY ADULTHOOD

Think about your appearance when you were an EARLY ADULT (17-30 years old).

H19 Which of the following silhouettes (1 to 9) resembles your appearance
when you were 17-30 years of age?...............ccociiiiiiiii e
(01) (02) (03) (04) (05) (06) (07) (08) (09) (99) Don’t know

LATE ADULTHOOD

Think about your appearance when you were an LATER ADULT (30+ years old).

H20 Which of the following silhouettes (1 to 9) resembles your appearance

(01) (02) (03) (04) (05) (06) (07) (08) (09) (99) Don’t know
2 YEARS AGO

Think about your appearance 2 YEARS AGO.

H21 Which of the following silhouettes (1 to 9) resembles your appearance 2
D L |
(01) (02) (03) (04) (05) (06) (07) (08) (09) (99) Don’t know

PRESENT

Think about your appearance PRESENTLY.

H22 Which of the following silhouettes (1 to 9) resembles your appearance

(01) (02) (03) (04) (03) (06) (07) (08) (09) (99) Don’t know
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Section H— Dietary habits [o]s] [T 11
Country IDN°

INTERVIEWER REMINDER: Weight measurement
Weigh the participant using the HeNCe Life study scale provided. Measurement should be done
in kgs, but if it is done in Ibs, convert the measurement to kgs as specified below.

H23 Weight measurement? |:|:|:|

( Ibs) + 2.2042 = kes

INTERVIEWER REMINDER: Height measurement
Measure the participant using the measuring tape provided in the HeNCe Life study package.
The participant must be positioned with their

-feet together and flat on the ground

-heels touching the wall

-legs straight

-buttocks against the wall

-arms loosely at their side

-ensure that their feet and heels do not raise up off the ground
Measurement should be done in cms, but if it is done in inches, convert the measurement to cms
as specified below. You may find it easier to ask someone to help you take the measurement.

H24 Height TeasuRemEnt? ... s D:I:l

(__ feet  inches)= inches x 2.54 = cm

INTERVIEWER REMINDER: Finger measurements

Please ask the participant to lay their right hand on the table palm-up, with the fingers fully
extended. Measure the lengths of both the index finger (2nd finger) and the ring finger (4th
finger). Note: the thumb is considered the Ist finger. The measurement should be taken from
the tip of the finger to the lowest (most proximal) crease using the ruler provided in the HeNCe
Life package. The index finger usually has only one proximal crease, whereas the ring finger
sometimes has two.

H2S Finger measurements (right hand)? ... D:I:l
Index (2™ finger): cm (1 decimal)
Ring finger (4 finger): cm (1 decimal)

H26 Wrist measurement? ..................ccooviviiiiniiici e |:|:|:|

Around the small of the right wrist: inches (1 decimal)

A person's height
and the measure
of his wrist
determines the
body frame size
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Section H— Dietary habits | 0 | 3 | | | | |
Country IDN°

H27 What sized body frame does the subject have? l:l:l
Please refer to the Interviewer’s Guide for coding
(01) small body frame
(02) medium body frame
(03) large body frame
(04) man under 165 cm height

H28 When you’re AT WORK (include work as a housewife), which of the following best
describes your level of activity?
(01) Very active (e.g., farmer, labourer, athlete)
(02) Moderately active
(03) Sedentary (e.g., desk job)
(04) I don’t work
(99) I don’t know

H29 When you’re AT HOME, which of the following best describes your level of activity?
(01) Very active
(02) Moderately active
(03) Sedentary
(99) I don’t know

H30 DURING LEISURE TIME, which of the following best describes your level of
activity?
(01) Very active
(02) Moderately active
(03) Sedentary
(99) I don’t know
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Section I — Oral health | 0 | 5 | | | | |
Country IDN°

I. ORAL HEALTH

I am going to ask you some questions about your oral health before your diagnosis / being
seen at this clinic and at different time in your lifetime.

I1 Did you wear complete dentures? ... l:l:l
(00) No (GO TO 14) (02) Yes, top only
(01) Yes, bottom only (GO TO I3) (03) Yes, top AND bottom

12 At what age did you start wearing complete top dentures? (Years)...........c..e.u.. l:l:l:l

I3 At what age did you start wearing complete bottom dentures? (Years)............. l:l:l:l
Code (888) if QI1 = (02)

(00)No (02) Yes, bottom only
(01) Yes, top only (03) Yes , top AND bottom

IS How often did you clean your teeth?............ccooooiniiiii e |:|:|
(00) Never (03) Every other day

(01) Less than once a week (04) Once a day

(02) 1-2 time a week (05) Twice or more a day

(00) No (02) Yes, once a week
(01) Yes, daily (03) Rarely

(00) No (02) Charcoal
(01) Toothpaste (03) Other (specify)

I8 Did your gums bleed when you cleaned your teeth?.................................. l:l:l
(00) No (01) Sometimes (02) Always or almost always

Now, let’s look at your oral health habits and oral health at different periods of your life.

I9 In the last 20 vears, how often did you see adentist?.................................... l:l:l
(00) Never (03) Every 2 -5 years

(01) Every 6 months (04) Once every 5 years

(02) Every year (05) Only when I had pain

110 Have you ever had an ulcer or a cut in your cheek because of a tooth or
dentures?
(00) No (01) Yes
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Section J — Family history of cancer | 0 | 5 | | | | |
Country IDN°

J.FAMILY HISTORY OF CANCER

Interviewer Reminder:
. Family includes these biological relatives: father, mother, brother, sister, son,
daughter, aunt, uncle, grand-mother, grand-father.

° Input one person per line in chart below.
J1 Has any member of your biological family ever had cancer? l:l:l
(00) No (GO TOSECTIONK)  (01) Yes (99) Don’t know

J2 Relationship Status Current/Last Type of Age at Diagnosis
A) (B) Age (O cancer
I I e I
N Ty I I e B N

HEERE

IRelationship (A) Status (B) Current / Last Age (C) | Age at diagnosis (D)
01) Mother (00) Deceased | (999) Don’t know (999) Don’t know
02) Father (01) Alive
03) Sister If alive, give present age
04) Brother If deceased, give age at
05) Daughter death
06) Son
07) Grand-mother
08) Grand-father
09) Aunt/uncle
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Section K — Family environment | 0 | 5 | | | | |
Country IDN°

K. FAMILY ENVIRONMENT IN CHILDHOOD

I would like to ask you a few questions about your parents (mother and father), or the women or
men who cared for you during your childhood, that is from your birth until you were 16
years (incl.). If you were cared for by only one person, please respond only to the questions
related to that person. We may refer to the life grid to help us out at times.

This first set of questions is related to their level of education and their occupation.

K1 At your birth, how old was your father?
(99) Don’t know

K2 How many years of education did your father/the man who cared for you
most of your childhood have?
(99) Don’t know

18 0

K3 What was his longest occupation during your childhood ?(1.C)
Describe:

(999) Don’t know

K4 At your birth, how old was your mother?
(99) Don’t know

KS How many years of education did your mother/the woman who cared for you
most of the time during your childhood have?
(99) Don’t know

d d

|

K6 What was her longest occupation during your childhood? (LC)

Describe:
(999) Don’t know

Interviewer Reminder: Confirm occupation codes in K3 and K6 with list of codes. |

Now I have a few questions on family environment during your childhood.
K7 In total, how many brothers and sisters do you have? (natural only).................. l:l:l
K8 What was your birth order in your family?...... l:l:l
(00) Only child (02) Second child (04) Fourth child or more
(01) First child (03) Third child

K9 Did your family have continuous financial difficulties during your childhood? l:l:l
(00) No (01) Yes (99) Don’t know
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Section K — Family environment | 0 | 5 | | | | |
Country IDN°

K10 Did your parents argue or fight during your childhood?....................c..ccccoene. |:|:|
(00) Never (02) Often
(01) Sometimes (99) Don’t know

K11 How often did your father use to drink alcohol during your childhood?
(00) Never (02) Once a week / weekends (04) Everyday
(01) Occasionally (03) 3-4 times a week (99) Don’t know

K12 How often did your mother use to drink alcohol during your childhood?

[T]
[T
K13 Did your father smoke? (any product) l:l:l
[T

(00) Never (02) Once a week / weekends (04) Everyday

(01) Occasionally (03) 3-4 times a week (99) Don’t know

(00) No (01) Yes (99) Don’t know

K14 Did your mother smoke? (any product)

(00) No (01) Yes (99) Don’t know

K15 Did your father chew tobacco, betel quid (nut), areca nut, pan masaala or
betel leaf?

(00) No (01) Yes (99) Don’t know

K16 Did your mother chew tobacco, betel quid (nut), areca nut, pan masaala or
betel leaf?

(00) No (01) Yes (99) Don’t know

§

K17 Were your parents divorced?
(00) No (01) Yes (99) Don’t know

Now I would like to ask you a few questions about your mother / father figure during your

childhood.

K18 Who was the woman who cared for you most of your life during your childhood?. l:l:l
(00) None (GO TO K25) (03) Adoptive mother

(01) Mother (04) Grand-mother
(02) Step mother (05) Other, specify L 1]
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Section K — Family environment | 0 | 5 | | | | |
Country IDN°

Here are some questions about how you remember your MOTHER (or the woman who cared
for you) during the years you were growing up, that is, until you were age 16 — incl. (Use

Answer Sheet)
[ (01) A great deal (02) Quite a lot (03) Little (04) Not at all |
K19 How much did she understand your problems and worries?............................. l:l:l

K20 How much could you confide in her about things that were bothering you?.... I:I:l

K21 How much love and affection did she give you?...................ocooiin I_I_I
K22 How much time and attention did she give you when you needed it?.............. l:l:l
K23 How strict was she with the rules for you?................cccooiiiii l:l:l
K24 How harsh was she when she punished you?..............cooooon, l:l:l
K25 How much did she expect you to do your best in everything you did?........... l:l:l

Now I would like to ask you how you remember your FATHER (or the man who cared for you)
during the years you were growing up that is, until you were 16 years old. (Use Answer Sheet)

K26 Who was the man who cared for you most of your life during your

ChildROOA?. .. ..o e e e e

(00) None (GO TO K33)  (03) Adoptive father

(01) Father (04) Grand-father

(02) Step father (05) Other, specify: |:|:|
[ (01) A great deal (02) Quite a lot (03) Little (04) Not at all |

K27 How much did he understand your problems and worries?...............................
K28 How much could you confide in him about things that were bothering you?...

K29 How much love and affection did he give you?.....................

K31 How strict was he with the rules for you?..................ccooii e,

K32 How harsh was he when he punished you?......................

[T
[T
[T
K30 How much time and attention did he give you when you needed it?................ l:l:l
1]
[T ]
[T

K33 How much did he expect you to do your best in everything you did?...............
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Section K — Family environment | 0 | 5 | | | | |
Country IDN°

K34 Can you remember any life event(s) in your childhood that have either
(00) No (GO TO SECTION L) (01) Yes

K35 Can you tell me what? (Describe)(1.C)

R W N =

K36 Could you please tell me how much impact this (se) event (s) had on your life?
(Use Answer Sheet)

-4 -3 -2 -1 0 1 2 3 4
Very negative no impact Very positive

Event1 .......................
Event2 .......................
Event 3 ...
Event 4 ...
EventS .. ....................
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Section K — Family environment | 0 | 5 | | | | |
Country IDN°

K37 For each of the following diseases, please tell me if you ever had it and, if so, how often?

Presence (A) Frequency (B)

(00) No (01) Once

(01) Yes (02) Sometimes

(99) Don’t know (03) Often

Presence (A) Frequency (B)

Measles
Mumps
Chicken pox
‘Whooping cough

Infectious hepatitis
Jaundice
Tuberculosis
Asthma attack
Disease of the ear(s)
Disease of the nose

Disease of the throat

joddbdbddbd
joddbdbddbd

Depression treated with
medication

Repeated or prolonged
infections (>6 weeks)

Diabetes

i
i

Specify other diseases: (ex. Diabetes, thyroid disease, chronic heartburn, bulimia):

K38 What type of medicine do you use for management of common diseases?

(00) None (03) Ayurvedic
(01) Allopathy (04) Other, specify:
(05) Homeopathy
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Section L — Marriage, intimacy and life as a couple | 0 | 5 | | | | |
Country IDN°

L. MARRIAGE, INTIMACY & LIFE AS A COUPLE

Now, I would like to ask you some questions about marriage and living as a couple.

L1 What is your marital status?...................... l:l:l
(01) Single (GO TO L8) (06) Widowed

(02) Living with a husband/wife (married)  (07) Divorced

(03) Married, gauna not performed (08) Separated

(04) Married to more than one wife (09) Deserted

(05) Living with partner common-law

| INTERVIEWER REMINDER: Use life grid if necessary to help answer Q 1.2 to 1.26.

(01) Once (Fill in first column only) (02) More than once

At the time you FIRST/LAST got married or FIRST/LAST lived in common law...
FIRST LAST

L4 How many years did your partner go to school for? (until today) | [ | [ ] ]

L5 What was your partner’s longest occupation? (untiltoday) LC) | | | | [ | | |
FIRST:

LAST:

L6 How did the relationship end?......................................... [ ] ] [ ] ]
(00) Still ongoing! (GO TO L8)  (02) Separation
(01) Divorce (03) Partner deceased

L7 How old were you when the relationship ended?.......................... | | | | | |

LS8 In your whole life, how many (biological) children have you had?....................... l:l:l
(00) None (GO TO 1.13) (Do NOT include miscarriage or stillborn)
L9 With how many different partners?....................... e l:l:l

(00) All with the same one

L10 Do you have any sons or daughters that you have fathered/mothered that are

OW VAN ST VO oo o S s S A S e

(00) No (01) Yes

L11 How old is your oldest Child?........................cccccoooocrororoooeoorrosoooos oo [ 1]
(99) Don't know
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Section L — Marriage, intimacy and life as a couple

Lofs] [ [ ]
Country IDN°

112 How old is your youngest child?...............ccoocoiiiiiiii e |:|:|
(99) Don’t know

I will ask you some questions regarding your sexuality. The reason I am asking these
questions is because medical science has found some links between viruses that are
sexually transmitted and some types of cancers. You have no obligation to answer these
questions if vou do not feel comfortable doing so.

(00) No (GO TO L14)
(99) Prefer not to say / Don’t know

(01) Yes

L.14 How old were you when you had sexual intercourse for the first time?
(99) Prefer not to say / Don’t know

[T

|JAnswer’s options .15 and L.16
00) None (03) 06-10 (06) 51-100
01) One (04) 11-20 (07) More than 100
02) 2-5 (05) 21-30 (99) Prefer not to say / Don’t know

L15 How many sexual partners have you had in total in your life? (regular and casual)...
] oLl L 5 o L T
Between 1 7-30:yrsi0ld vy os oo
After B0 yr8 Ol R

L.16 How many of these people did you pay in exchange for sex?
UP 10 16 YIS Ol .o e e e e
Between 17-30 yrs old .

MOre than 30 YIS 010 .. ..eeeieiii ettt e et re e e e s e e en
L17 Have you ever had oral sex? (your mouth and a woman/man genitals).............. l:l:l
(00) No (GO TO (GO TOL17)  (99) Prefer not to say / Don’t know (GO TO 1.17)

(01) Yes

[T ]

L.18 How old were you when you had oral sex for the first time?..............................
(99) Prefer not to say / Don’t know

Answer’s options Q16
00) Occasionally
01) Frequently

(02) Most of the time
(99) Prefer not to say / Don’t know

T 19 How ofben P s s s o S B S
TP 107 LOYS Ol w-icn swas smvnman snvwsmsns svosws smvssens ivsosnts sssnss v s5esom s €o-inh TSt s S s
Betwieeny L7-30yrse0ld wovews suvn sovsavisis et smssneimas i 5w S st s s
Affer B0 Fears O1d . cowe s s s s s S, S S
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Section L — Marriage, intimacy and life as a couple | 0 | 5 | | | | |
Country IDN°

.20 Have you ever had non-consenting sex?...............ccccvviininiesieinienie s s
(00) No (GO TO (GO TOL19)  (99) Prefer not to say / Don’t know (GO TO 1.19)
(01) Yes

L.21 How old were you or from what age to what age? (mark same age if one episode or if’
during less than one year) (99) Prefer not to say / Don’t know

From a%e? To afe? i.e. # Years

L.22 Have you ever had sKin warts?.................... e
(00) No (GO TO (GO TOL22)  (99) Prefer not to say / Don’t know (GO TO 1.22)
(01) Yes

L23 If yes, where? (01) Yes (00) No (99) Prefer not to say / Don’t know

Head and NECk: sueu s sussmns: ssmms svmm aommmes qwim i wuamss S 1 e sems e
Qtheraspecifyy eun v dvi svussease s e

L24 At which age, were you? (99) Prefer not to say / Don’t know

Head and NecK. .. ..o e e
Other, specify

L25 Since you started you sexual life have you ever had Candida Albicans
(veast infection)?

(00) No (GO TO (GO TOL24)  (99) Prefer not to say / Don’t know (GO TO 1.24)
(01) Yes

1.26 If yes, where?  (01) Yes (00)No  (99) Prefer not to say / Don’t know
GENITAL. ... e

(00) No (GO TO SECTION M )  (99) Prefer not to say / Don’t know (GO TO SECTION M)
(01) Yes

L28 If yes, which ones? (01) Yes; (00) No; (99) Prefer not to say / Don’t know
GONOMTNEA s srvis mamann s s v Suews Teb SFRETEL SYETL SEVEL SRV DUTE ST SO
SYPHIIES cois s srvsramsmisnms smosmn smvsensssir-aomsnss e s s T3 § s S S350 T
HETPRS: i s s somsss smsomss ssorsmnsoss sorssss srsirss SHASSRRSEL ST SSRGS SR A ST PR HAS 54
CRIAMYAIA ..o e
AL L
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Section L — Marriage, intimacy and life as a couple | 0 | 5 | | | | |
Country IDN°

L.29 At which age, were you? (99) Prefer not to say / Don’t know

GONOTTRCA ...t e e e
SYPIILILS et e e
TP e
CRIAMYAIA ..o e
A DS e
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Section M — Social support | 0 | 5 | | | | |
Country IDN°®

M. SOCIAL SUPPORT

Finally I would like to ask you some questions about your friends, relatives and the people
you live with.

M1 Is there someone in particular in your life that you think would listen to you and
give you emotional support if you needed it?........................
(01) Yes (00) No

M2 In your life in general, do you think you have enough opportunities to talk
openly and share your feelings about things?..........................

(00) No (01) Yes
M3 In general, do you prefer to keep your feelings to yourself?........................... |:|:|
(00) No (01) Yes

M4 Can you remember any life event(s) in your adulthood that have either
positively or negatively impacted upon you?...................oooiii
(00) No (01) Yes

MS Can you tell me what? (Describe)(LC).....c.ooieiiiiien et

N O S

M6 Could you please tell me how much impact did this (se) event (s) have in your life?
(Use ANSWET SHE@L) . ... e e

-4 -3 -2 -1 0 1 2 3 4
Very negative no impact Very positive
Event1 ...................... SCOTEI e e
Event2 ...............o.cc.ee SCOTEI ittt e
Event3 ....................... SCOTEI e e
Event4 ................ocehee SCOTEI iiiiiiiei e e
EventS ...................... SCOTEI e
M7 10% of participants of this study will be re-interviewed. Do you agree to be
re-contacted for you to participate a second time?

Reason:
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Section M — Social support | 0 | 5 | | | | |
Country IDN°®

M9 Time of end of interview.....................coocoiiiiiiiiic e I:I:l = I:I:l

Hour Minute

M10 Data enterer’s imitialS? ..o I:l:l

Participant’s comments:

55
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Section N— Oral Assessment Form & Biological Sampling | 0 | 5 | | | | |
Country IDN°

N. ORAL ASSESSMENT FORM & BIOLOGICAL SAMPLING

N1. VISIBLE LESIONS AND IRRITATIONS
Circle the place in the mouth where you see the lesion.

J[,/ o L
RIGHT LEFT

56
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Section N— Oral Assessment Form & Biological Sampling | 0 | 5 | | | | |
Country IDN°®

N2 Where is the lesion located ? I:I:I
(01) Oro-pharynx

(02) Tongue (e.g., lateral, posterior, beneath)

(03) Palate

(04) Cheek

(05) Alveol (e.g., buceal, lingual, palatine)

(06) Floor of mouth

(88) NA/ Control

N3 What type of lesion is this? |:|:|
Please refer to the Interviewer’s Guide for thorough definitions

(01) White lesion

(02) Red lesion

(03) Ulcerated lesion

(04) Blistering/ sloughing lesion

(05) Pigmented lesion

(06) Papillary lesion

(07) Soft tissue enlargement

(88) NA/ Control

N4 DECAYING TEETH ASSESSMENT

18 | 17 (16 | 15 | 14 | 13 [ 12 [ 11 | 21 | 22 [ 23 [ 24 | 25 | 26 | 27 | 28

48 | 47 | 46 | 45 [ 44 [ 43 | 42 | 41 | 31 | 32 | 34 | 34 | 35| 36 | 37 | 38

Place the following codes to correspond with each tooth above.
Code 0: Sound Tooth

All surfaces that are present and have no caries experience. A surface is recorded as
“sound” if it shows no evidence of treated or untreated dental caries in dentine.

Code 1: Cavities/ Decay
All surfaces that present cavities or decay.

Code 2: Filling
All surfaces that have received any kind of filling.

Code 3: Missing
All the teeth that are missing on the arcade
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Section N— Oral Assessment Form & Biological Sampling | 0 | 5 | | | | |
Country IDN°®

NS PERIODONTAL STATUS

Please provide a description of the subject’s general periodontal status (e.g., gingival
colour, alteration of colour in the gingival, loss of attachment, etc.)

Note: this should be done visually without any instrumentation

BIOLOGICAL SAMPLING

N6 Was a mouthwash sample taken?
(01) Yes (00) No

N7 Was a sample for HPV analysis taken?
(this sample is taken from the lesion site for cases, and from healthy buccal cells for controls)

(01) Yes (00) No

N8 Was a sample for genetic analysis taken?
(this sample is taken from healthy buccal cells from both the cases and controls)
(01) Yes (00) No

N9 Were all 3 above samples stored in the HeNCe refrigerator?
(01) Yes (00) No

S H Bk

N10 Please document below if there was any comments from the biological sampling
(e.g., occurrence of untoward/adverse events such as patient discomfort, bleeding).
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12. Appendix III
Consent forms

(English and Malayalam?)

2 Malayalam is the local language spoken in the state of Kerala, India.
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A LIFE COURSE APPROACH TO THE AETIOLOGY OF HEAD AND NECK
CANCER: HeNCe LIFE STUDY

Dr Ipe Varghese
Government Dental College

Purpose of the study

Previous studies have shown that certain adult chronic diseases such as cancer and heart
disease may be influenced by social and psychological circumstances during birth,
childhood, adolescence and early adult life. It is suggested that the build-up of
problematic circumstances throughout life is the cause of disease rather than
circumstances that happen at one point in time. Based on this idea, we are conducting a
study to clarify if certain conditions and habits that people experience at different periods
of their life are related to cancer of the mouth and/or throat. We want to know, for
example, if people who experienced physical and/or chemical hazards at work will be
more likely to have cancer in their mouth and/or throat; if people who had fewer
educational opportunities were more likely to start behaviours such as smoking and
alcohol drinking, and how these behaviours in turn, would affect their chances of having
cancer in the mouth and throat.

Description of the research

The study will compare people who have mouth and/or throat cancer (Group 1) to people

who do not have this disease (Group 2). It will take place in the Government Dental

College in Calicut-India. A total of 800 people, 400 with cancer of the mouth or throat

and 400 without will be invited to participate in this project. The research will be

conducted in two parts and it will follow the same steps for both groups.

1. In the first part we are going to collect information from the medical records. For
people in group 1, for example, we want to know medical details about the cancer.
For people in group 2, we need to collect information on the reason for being in seen
at the hospital, at which clinic they are consulting, etc.

2. The second part of the study will be an interview. In this second phase, we are going
to use a questionnaire to ask people more detailed information about different aspects
of their life such as work, housing conditions and family life. This part of the
interview will take about 2 hours.

If I participate in this study, what will be involved?

Participating in this study means that you will allow us to look at your hospital medical
records and that you will attend an appointment to carry out a two hour interview.
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Potential harms, injuries, discomforts or inconveniences

There is no risk associated with participating in this study. It involves no treatment or
procedures that can cause harm, injuries or discomfort. It involves only collection of data
by means of an interview and medical files.

Potential benefits

Participants will not benefit directly from their participation in this study. However, the
results from this study may contribute to the understanding of the development of head
and neck cancers.

Participation

Participation in this research project is entirely voluntary.
Will participation in this study affect my treatment?

Participating will in no way affect your treatment or your medical follow-up.
What happens if I want to withdraw from this study?

You are perfectly free to withdraw from this research project at any time you want to —
even in the middle of the interview. Such withdrawal will in no way affect your medical
follow-up or treatment.

Confidentiality

We assure that all information gathered during the course of this research project will be
kept completely confidential. Only the researchers involved in this project and the
research assistants gathering the data will have access to the information you provide,
which will be kept locked in the research office. All the data will be identified through a
code number so we will not know to whom the data are related. The results of the
research will be published in scientific journals in an anonymous form. All the data will
be kept for a period of 5 years after which they will be destroyed.

Further information

If you would like any more information or have any questions related to this study, please
do not hesitate to contact the project leader, Shameena phone number.
Consent

I have read the information above, asked questions and received answers concerning
areas that were unclear and I willingly agree to participate in this study. My participation
is completely voluntary. I may withdraw at any time without it affecting my medical
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follow-up or treatment. I will not have waived any of my legal rights by signing this
consent form. Upon signing this form, I will receive a copy of the entire consent.

Participants Name

Date

Participants Signature

Witness/. Name

Date

Witness/ signature

Name of the person who explained the consent form.

Signature of the person who explained the consent form  Date
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MEIHVV)o HPIOTIOMDIo MIOWIHAM @RAMIBOHIN
$HOVEMEBBOHBHN O YBB TVA(NalOMo

GO Bag)a] AUBMIaY
"l HWAIBS CHOCBE

alOMEIH)o

DMWHOLIAIOMEBBUT SN  S80)  QAUISDIWHS  BMMo
®SIHN0LI0, WDMAIMo  MSEEBIYW  HOLILISEBEInA  DOMAVlH:  AVOMaOld:
MV0a02IVYEBUY  @RAMIBo, aOiBWAVOMIMWAIY  G@RAVIAIEBU  af)aANIAUOHWY
auRWIMIEN)aM)  ag)aNOEI. RMaillodoelo Mm@ MIMe)Mc3en)an
(AJUOMSGHORIW  TLOAN2IQLEBBBON  HaldgAD  B80) AlAITVo  OENBI@)MM
@DQEMEBBEBHNIUY  BRAVIUADIM)  BHOAEMAIH)MND®.  BRVMIMOG RMEBBUD
=Nolloomlond 30600 ~eIgEBSEI03 ®)S6EEINAINN  101RIEBWE aldWlerIW)o
OMIMBVIGRIW)0 @RAMIYBAINMV] ag)easlom MNINLO|SIBlHN)aM)
af)MOlWIQMOEM MM aloMo  MSOM)ADND. 9B2200MOHIM
QOMVLAIT@)ENUB MEIGRD GROU00 BDMIGIVIA02I0)0 MEIGAD G@RYalD BRIV
cz0ell 9216QMmEl QI0)aN BRYB)G:UWBHENEM QWL e HMIMBWIENo @RAMI)30
QIEOMBS AQLOWL . @6L18103 Qil}08400MValERIV] aflegamosno
MIABHN)MAIBIB al)dleil, ABYaldMo D)MW B)300T1RIEBUY AIBRUlGN) Mo
@R QIWIeel @PAMIBANMIWV] af)@BBOM  MIMLOASIAIENMM)  af)ANTIHM
TLoeNIATW]a].

NBAUHMOODNAN)Ola 88 aflaieemo

D NEAUHIMODITE  BRYB)HOS  ©6NR)AIRINAIWT @Gl jlBlen)an).
(8aMmoo0  vonelo) aWIeNo H®oMIWIeNe @PAMNBo  O8BAIA. (@en=200
MLofLlo) @RAV)60 OLOOMAIR. MV NDGAIHEMO CHHOFICH0IS mmmﬁ@@

OWM®3 62068213 ala] MseyaM). BRed: 800 ers)®:B. @ead 400 cad
@RAV}AIMBBOIB, MBS MOMG Gald @RAV)RI0 MLICMAIR.  NEAIHEMO
QENB)PLISEBBBOWIEN  MSHN)d:. o6ne)  QileomeHnodiene &G0  alom
MSalS1HB6M 666 GHOBS) .

1. @RYBLALISOMIGS AlAIEEBU3 @YU al(@ICEIGSIGd MIMM)o GUIAIBIRHN)aM).

930a00MOMIM) 63amo Qil2onHHO00W @YB)HB)OS
@RAVYAITVOMNINWIWIW QilvoB0V06BB U3 @REMIaH]HN)0,
©6N200QIlBIN HHOIVIWAIA @1 U0 oIS @3 Galddh)QIoM)MNS0W

V00 210)6BBHBHN V2] @EN)o.

2. alomomload @6N200°LIS0 @REIMOIn06M). G21033001R/lW)6S
Va0dVWEOMIRS, dMISIBI, &10lMIVIn0210463BU8 ®)seaE] Rlalmomlea]
ailailw ®MOHOBHN) 02 |)BS QOEEX) ailaloo LI 20HRN)aM).
@REIN&IONOHG HHBAB IS0 M) DEMIHNA @Y.
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MM DM alOMANIBI alehH)GaIBANIB af)6BBHM BRM)A0WV
MNINWea |51BlH9)0

DD alOMOMID  aldEHS)HNd:  af)ANOAULJOTI MIMOS  @RYUD)al(@]
GOIMHU  alGlGUIWIHNM QI @IMAIGIENE:  af)IMlo  GREIN)QICIGI
AlOEHS)AMN B af)M)o @Y.

aloman2W] MINWea|S o)OMIEIEN0 @RAIGHSOAIW Va0 I0LEBESD,
BRAVD QL 68BCBI MILINIBIHNIIM)ENZI ?

D 2 lOMONAIV] MIMWOR|G WIHDIO) BRAIG:SOo MIeImI@Hn)avlel.
@RalHSERI, GRAVINLOMEVI BN B30} alla:lonooIdlwie @G mel.
BRYUD)al(@IGOIGZB)o  @REIMAINN0 Yl  AilaIeEBUd  GUIAIGIENG: AI(MOR

aloMan2 MINLEa]G oMNBE aNOINEIEN0 ORajo LIEIHH)GCAD ?

alOB:S)HN)MAIBHY EMEIG WIH®IO) HDaj0ljo LIEIHININ@EL  afEslelo 0D
aloMOMIOA3  abelo  QWVIGRIV)0, H®IMEVIERIVW0  @RAMBAVOENIMLAOW]
B3)S)M@3 QflAIEEBUE MDE (al30Mo 2IYOAAN (al®§OUdldeo.

alOMANIGI I1OEHS)ENIMN@ TVoNUTUa]

DD aloMalFL@IWVIT alOEHS)EHNENBM TVIGRWDO GRY6IT)

DD NGAUMMOTIAE a1OEHRS)HNYAND) oD 2 lBIONVOW MIDUWIBH)ERO ?

2l&HONVEVWEWI All&lENIMIMOMSAISIZHOBWI0 al0Mo  WIHDIO)
H06MAIUD0LN0 NIDUWlB)aN®EAL

DY aloMOWIA  @lad  oladaioEsemead)  &H0)@lwont  @roilead
@RMAMNOaNLIBBUY af)TNIVIBIHN)0 ?

DD NEAUHIMAILIVIE @I ag®)  ALAVOD)o  BRMOIWV®)
@REIMAIODING ald)DIWVIGE HAla] Galorl)o alladnI0dM)BS al)@6 @RAINHIUDS
MeBBUBEN)ME. @GP® MI@BE8)AS 2@V  B0)  &HO0MAINILN
NIDWHN M ®EL.

aloMOiHag ol

NBAIUIMCAUB W3 m1633Ud M@ ailoloaBud
a)BENOAOTVIAVIBOAICOMINS  AV)HHIHNM@IVIGIHN0 af)@) D0a] ®OYAM).
MIBBUW MKW  ailaieeaEsas)a <ol NEAUHBHN)o, Allaldo  GUIaIGHH)aM
NBAUHHTVa0IV]HWBHNALIO®  BQOBHN)0  (aldaly®  2NWIGIEN)MND®E].
Y MONO) ailaloesud NBAUAHEM 300 §OLID @ ©3 BB angl
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TV)SHIBN MMM,  3)S0O® MIBBUE MAHIAN  QflAIEEBUWE B0) a0V
@RBH0  DalcWOWla]  aBEHoallaflENM@IMOGE  GRAIOW  AIYB®alEM0WS]

@1RY0)ESHD® AN @@ 0load avowyael. NBAlaHEManElo
WIMV(@20MV]HBHSIM  (alTV]1RLIHEMODIN  M@H)EMIOWE Ay 3@ ]alondwi]
@Gl olwoom  AIDIDILI6m M@3d:)d:. NEQIHEMAVONINWAIW  af)LJd

aflaioeass)o 5 AIGAUEOEH TV)GHle] HAUBHHWIo BGRMIM GUaHo MUdlajlay
SHBWVW)BHWIo 6)21Q)AN@I6M).

3)S)M®D AfQIOBBUdH)

alomMan®Vl MNINLO|3)BSB mlEB81eS MLOUDWEBBUINN)0
BRYUB:DHBHEN 0  QllaIEBWBON0  GAMEl eI GWIKhsSE aualmw)m0W
NINWOQ|S) .

Ph: oo

418]7i7[(@0) o)

MO  MHSIB  OH»HOS)OMIABlENAN  QilaIeEBUd  AIW]He)HHW)o
VooV MINIEEMO MSTMHWo AVIAMAVIOL] MV alOMOMIT alHEHS}AHID
L0 CORIOQ|S)O)HW)o
OaIU@ITIGNMM).  AVIAMAVIHLIWIED MO8 MMM AVMAD 2{lGlE AN,
M0 0f)0M alldloNO® MIdWIHEHIO® Qllo af)GaloUd GAlMeAHILNo MDD
alom@@ed lan  alldaliel@)am@oam. D qVM@al(@o  BaflS)an@) QI
MO a)pM B0} MVWANIEDOW  GRAISHIWAN  Mmielld:Flajlslel DO
BaflS) M@ aIfl V@ I@ODNOG B30} aldh@a] af)WBs LISIGHM@OE.

AlOHS) N AN VWIB)HS Gald (O[]

al9§HS)H9N)MNVWIROS Bal Q@]
TLOBHl  Gald @]
oSl &aql @]
Slavda] @aINS00mod Gald @@l

Slavda] @MIiooadod &al @]
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