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Abstract

This review article investigates the role of diet and
related consumption behaviors in relation to risk of oral
cancer. Preventable aspects of oral cancer are also
discussed in order to provide primary prevention
strategies. It has been suggested that tobacco use,
alcohol consumption, and diet are associated with oral
cancer. Evidence regarding tobacco and alcohol
consumption as risk factors is extensive and consistent.
Tobacco smoking has been widely recognized as a risk
factor in developed countries while smokeless tobacco
such as tobacco chewing, snuffing, and betel quid
chewing are more reported as important factors in the
developing world. Alcoholic drink appears to increase
oral cancer risk regardless of the forms. Moreover,

combination of tobacco and alcohol use has been found

Introduction

Oral cancer is the fifth most common cancer ranked
by the World Health Organization in 1996. Global cancer
incidence and mortality rates vary across the world and the
highest rates are generally registered in a few developing
countries including India, Pakistan, Bangladesh and parts
of South East Asia.!’ Recent reports have also noted in-
creasing incidence and decreasing of age of presentation

in developed countries particularly in many European
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to increase the risk far greater than either substance used
alone. Several studies on food and oral cancer found that
meat and meat products, particularly salt-preserved meat
and fish, are associated with increased risk of oral and
pharyngeal cancer. Findings for other food groups such
as staple diet and diary products are inconsistency.
However, fruit and vegetable are consistently reported to
provide a significant protective effect against oral
cancer. Based on the accumulated evidence, the feasible
policy, particularly for resource scarce countries in order
to reduce oral cancer burden, is to encourage people to
avoid tobacco use and alcohol consumption together
with promoting of healthy diet consumption, mainly fruit

and vegetable.
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countries.*** As oral cancer is a gastrointestinal site, and
as the mouth is exposed to every food consumed, it is
suspected that diet and consumption related behaviors
would greatly effect on the risk of oral cancer. In this
paper, while aspect of diet and related behaviors such as
etiologic factors are investigated, the protective role of diet
in prevention of oral cancer is also emphasized. Strategies
for primary prevention based on scientific evidence are
also recommended in order to reduce the global cancer

burden.
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Diet and related consumption
behaviors as risk factors

Most studies agree that tobacco use, alcohol
consumption, and nutrition factors account for almost all
oral cancer cases. Tobacco and alcohol, even though not
normally classified as nutrients, are orally administered
and thus are often considered along with diet factors.
Evidence related to each factor will be discussed as

following.

Tobacco

Tobacco has been identified consistently as the
major risk factor for oral and pharyngeal cancers. While
tobacco smoking has been widely recognised as a risk
factor in developed countries,® smokeless tobacco (i.e.,
tobacco chewing and snuffing) and other chewing habit
such as betel quid chewing are more reported as important
factors in the eastern world.® The majority of patients in
most surveys are or have been regular tobacco users.
Considering cigarette smoking independently, the risk
(demonstrated by odd ratio) increases significantly with
number of cigarettes smoked per day and the duration of
smoking.®” For pipe or cigar smokers, the risk is greater
than for cigarette smokers.*” Bidi smoking (hand rolled,
tobacco wrapped in tendu or temburni leaf) has been
shown to be significantly associated with oral cancer in a
Bombay study'®. Surprisingly, bidi smoking is not limited
only in subpopulation of developing countries. A report
in the U.S. has raised a concern of the increasing trend in
the use of bidi among U.S. teenagers. It showed that up to
40% of students have tried bidi and up to 16% are current
users.” A recent hospital- based case-control study in
Southern India demonstrated the significant association
between increased risk and chewing habit!'?. It shows that
49% of oral cancer among men is attributed to pan-
tobacco (a mixture of betel leaf, areca nut, lime, and
tobacco) chewing and the risk is more elevated among
women (odd ratio= 6.1 in men and 46 in women). Tobacco
chewing has also shown a significant association with oral
cancer and this increases with increasing length of expo-

sure. Risks are greatest at anatomic sites where the product
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has been held in contact the longest time and also increase
risk of cancer of other organs such as oesophagus, larynx
and stomach."Y On average, those who smoke at all have
three to five times the risk of oral cancer compared to those
who do not. Fortunately, cessation of smoking has been
found associated with a reduced risk to normal level after

10 years after cessation.®”

Alcohol

Alcohol is another major factor linked to the devel-
opment of oral cancer. The evidence is extensive and con-
sistent even when other risk factors are taken into account.
In never smokers, Fioretti et al'® have found three-fold
higher in risk among drinkers than non drinkers. The
direct relation with the duration of habit has also been
found. Blot et al® have demonstrated increased risk in
heavy drinkers compared to light drinkers. Various forms
of alcoholic beverage have also been studied. Studies in
the U.S. tend to suggest higher risk from consuming hard
liquor or beer rather than wine. In contrast, a study
conducted in Northern Italy points to wine as the main
alcoholic risk factor among non smokers in this region'?.
It appears, therefore, that most frequently used types of
alcoholic drink in each population accounts for the most
determinant in that geographic area. This also indicates
that alcohol appears to increase oral cancer risk regardless
of the forms it takes. The effect of alcohol-containing
mouthwash has also been the subject of several studies of
oral cancer. A large population-based case control study in
the United States found excess risks of mouthwash use to
be 40% among males and 60% among females after
adjusted for the effects of tobacco and alcohol."" In this
study, elevated risks were confined to users of mouthwash
containing high concentrations of alcohol ( 25%). In
other studies, evidence of the association of mouthwash
use and oral cancer has been inconsistent.!**” A more
recent study in Puerto Rico yields no evidence of an
increased risk of oral cancer associated with mouthwash
use. The adjusted odd ratio associated with using mouth-
wash with an alcohol content of 25% or greater in this
study was equal to 1.0.?" However, an elevated, but not

statistically significant, risk among the small number of
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subjects who neither smoked cigarettes or drank alcohol
(among whom the researcher assumed an effect of alco-
hol containing mouthwash to be most likely evident) was
also emphasized. These inconsistent findings indicate the
need for further research to clarify the effects of alcohol-

containing mouthwash in the etiology of oral cancer.

Synergistic effect of tobacco and
alcohol

The joint effect of tobacco and alcohol has been
examined and found to have a synergetic effect. Most
studies suggest that the combination of tobacco and
alcohol use increases the risk in multiplicative way rather
than just additive way. For instance, Franceschi et al
reports an 80- fold increase in males practising both heavy
smoking and heavy drinking compared to the baseline
group who were non-smokers and also abstainers or light
drinkers.”” Blot et al® shows more than 35- fold increased
risk for those who consume two or more packs of
cigarettes and more than four alcoholic drinks per day
compared to those who consume lower amount of both
products. The mechanism of interaction is still unclear.
One suggestion is that alcohol may simply act as a solvent
and thus facilitating the passage of carcinogens through
cellular membranes® However, consistent finding from
most epidemiologic studies indicates that the combined
use of alcohol and tobacco increases the risk of oral
cancer far greater than either independently. Unfortu-
nately, most of those who smoke also consume alcohol.
Synergistic effect of cigarette smoking, alcohol drinking
and betel chewing is also a subject of interest. According
to a study from Taiwan where the habit of betel quid chew-
ing is widespread, betel quid chewers who also smoked
cigarettes and consumed alcohol run the highest risk of
oral cancer™. Therisk is as high as 100- fold greater than
the risk among those who combined the habits of ciga-
rettes smoking and alcohol drinking without betel quid

chewing, or 123- fold higher than in abstainers.

Diet as an etiologic factor
Although tobacco use and alcohol abuse are most

often referred to as the chief contributors, it is also claimed
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that diet is responsible for some of the remaining of
cancer cases and may influence the effects of tobacco and
alcohol.

Meat and meat products appear to be associated with
increased risk in several studies.®?® De Stefani et al have
found a strong association of cancer of upper aerodigestive
tract with red meat intake® Salted meat is specifically
reported in this study to be associated with an increase risk
of 60% for esophageal cancer.® Besides salted meat, in-
gestion of salted fish, particularly Cantonese-style salted
fish, is consistently reported to be an important risk fac-
tor for nasopharyngeal cancer.?* High consumption of
salted meat and salted fish is responsible for an excess risk
of oral and pharyngeal cancer in a Shanghai study with the
association to be stronger for mouth than for pharynx.®.
It is suspected that N-Nitroso compound, which are par-
ticularly high in preserved meat and fish, may contribute
to the association of salted foods with certain tumors.?®
A study in Brazil found that eating charcoal-grilled meat
at least four times per week is associated with a five fifold
increase in risk.®” Butter or animal fat intake have been
suggested as a risk factor in European studies.!'>3V
A study in India has also implied the effect of meat
consumption by showing the significance of non-vegetar-
ian diet as a high risk factor compared to vegetarian diet.®
Some indigenous staple diet ,such as cassava®” and
maize®?, has been claimed to increase the risk. It has been
explained that a high intake of particular dietary staples
may be an indication of a poor diet in general and that
inadequate nutrition enhances cancer risks. Moreover,
high content of leucine in maize may influence carcino-
genesis and alcohol may aggravate the nutritional
deficiency introduced by maize-rich diet.”® However,
arecent study in Greece reports significant evidence that
consumption of cereals and starchy roots is associated
inversely with the risk®. The relationship between cereal
products and the risk of cancer of the mouth and pharynx
may depend on the degree to which these product are
refine.*” A recent major review of oral cancer risk in
association with milk and dairy products, coffee, and tea
have also been investigated. However, a recent major

review has found limited evidence and/or inconsistent
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results.?” The possible role of poor nutritional status has
also been suggested by the finding of inverse association
of body mass index (BMI) with oral cancer risk.®* It has
been explained that increased body weight may be an in-
dex for better nutritional status, but it is also not clear that

weight loss may resulted from the effect of cancer.

The role of diet as a protective
factor

The growing epidemiologic literature from diverse
geographic areas is supportive of the protective effects of
fruit and vegetable based diet. Of fifteen case-control
studies reviewed by World Cancer Research Fund and
American Institute for Cancer Research in 1997, thirteen
studies reported statistically significant protective associa-
tion, for at least one vegetable and/or fruit category, with
odd ratio range from 0.2 to 0.6.%” Later studies also
confirm the result(>#2>343_ The evidence is most consis-
tent for carrots, citrus fruits and green vegetable. Of other
fruits and vegetable reported, a population—based case-
control study in Shanghai particularly suggests oranges,
tangerines and Chinese white radish,*” while fresh toma-
toes and green peppers are recommended in a large Ital-
ian study.®® A case-control study in India shows that those
who do not eat vegetables daily have twice the risk as
those with daily consumption.®” Francheschi et al.*¥
reports that frequent consumption of vegetables, citrus
fruit, fish and vegetable oils, especially olive oil, are the
major features of a low-risk diet for cancer of the oral
cavity and pharynx. The recent evidence from Greece*”
is also consistent with others. It attributes the low
incidence of oral carcinoma in this region, even though
having high prevalence of smoking and regular habit of
alcohol consumption, to the traditional high consumption
of fruit, cereals and olive oil in this population.

It is believed that some specific micronutrients in
fruit and vegetable could protect against cancers through
their antioxidant activities.®®3*® In addition, fibre, irre-
spective of its source (vegetable, fruit, or grain) have also
been found to exert a strong protective effect.?**> Among
studies investigating the role of vitamin and other micro-

nutrients on oral carcinogenesis ,vitamin C, carotinoids,
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vitamin E, folate, riboflavin, retinol, iron, zinc, and sele-
nium are of particular interest. Inverse associations are
generally observed with some inconsistent findings. Con-
sistent results are, however, reported specifically for
dietary vitamin C intake.?*3*% There are increasing
intervention studies using micronutrients as chemopre-
ventive supplements. Many of these studies have shown
associations with reduced risks of oral cancers and pre-
cancer. For example, intervention trials in tobacco smok-
ers and chewers with and without precancerous lesions
have included selenium and zinc in combination with
other nutrients.“*» A cocktail of vitamin A, selenium,
riboflavin, and zinc has led to a significant regression of
precancerous lesions“!** and lower risk of developing
new lesion in non-lesion group.“? Even though a signifi-
cant amount of data regarding antioxidants in prevention
and treatment of cancer have accumulated, the risk of over
consumption of nutrient supplements should also be
considered. In general, it is more sensible to obtain

antioxidants from food rather than in supplement form.

Conclusion

Oral cancer, even though it has been considered as
a cancer of traditional societies and has more prominence
in developing countries, is rapidly increasing in developed
countries particularly most European countries.”” Alcohol
and tobacco are the two most widely recognised risk
factors and increasing use has been noted to be the most
obvious reason for the increase rates observed. The rather
modern (for developing countries) consumption patterns
of smoking and various types of alcohol consumption and
the transition into diets high in saturated fat, refined food,
and low in fibre could also multiply the risks already
attributed by indigenous factors in the developing world,
as these countries are becoming more industrialized and
urbanized. An explicit example has been shown in the
group of subjects studied in a southern Thailand
province®, where the highest incidence in the nation has
been found; alcohol drinking, tobacco smoking, together
with betel quid chewing and smokeless tobacco habits are
also commonly practised in that region. Moreover, a ten-

dency to deficient nutritional status in low socioeconomic
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groups could intensify the risk. In most developing coun-
tries, the medical and economical resources may not exist
to cover the rising burden of cancer. Primary prevention
by encouraging people to change their risk behaviours and
consume a healthier diet could be the only feasible policy
option. Balanced nutritional status and maintenance of
appropriate body weight should be included in national
health programs. Public awareness of the etiologic factors
and preventable aspect of oral cancer should be raised
together with enforcement of legislations regarding
tobacco and alcohol products. In short, much of the world’s
burden of oral cancer, in agreement with cancer over all,
could be prevented by cessation of tobacco use, avoidance
of alcohol consumption and eating healthy food, mainly

high consumption of fruit and vegetable.
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