Int. J. Cancer:Supplementl, 85—89 (1998)
© 1998 Wiley-Liss, Inc.

Publication of the International Union Against Cancer
Publication de I'Union Internationale Contre le Cancer

DIET THAT PREVENTS CANCER: RECOMMENDATIONS
FROM THE AMERICAN INSTITUTE FOR CANCER RESEARCH

Miriam MuNoz be CHAVEZ* and Adolfo CHAVEZ2

lInstituto Nacional de Cancerol6gy Research Division, Mexico City, Mexico
?Instituto Nacional de la Nutricio “S.Z.”, Nutrition Division, Mexico City, Mexico

The current epidemiological transition in less developed
countries is resulting in an epidemic of chronic diseases, with
cancer being the second most common cause of mortality.
The evidence linking diet to the development of cancer is
based largely on epidemiological analysis of the relationships
of the frequency of different cancers to data on food consump-
tion. Cohort results have made clearer the link between diet
and cancer, as have data on a number of biological mecha-
nisms. Based on the available data, recommendations on
dietary practices that may prevent cancer have been pub-
lished recently by the American Institute for Cancer Re-
search and the World Cancer Research Fund. Key recommen-
dations are: diet should be based on plant products; 400 g of
vegetables and fruits, to provide more than 10% of energy,
should be consumed daily; cereals, legumes and tubers should
provide at least 50% of energy, and sugars less than 10%; no
more than 80 g of meat should be consumed, preferably fish
or poultry, and limited amounts that are cured or smoked; fat
intake should be limited to no more than 30% of energy, with
a predominance of monounsaturated and polyunsaturated
forms; total salt consumption should be less than 6 g; perish-
able foods should be kept frozen or refrigerated and con-
sumed promptly; foods should be cooked at low tempera-
tures, better to be boiled or steamed rather than fried or
grilled; alcohol should not exceed 2 drinks a day. In addition to
these dietary guidelines, cancer prevention may be achieved
by not smoking, by avoiding excess weight, and by increasing
physical activity, including half an hour of exercise and 4 hr
not resting in a chair or bed. Int. J. Cancer Supplement
11:85-89, 1998.
© 1998 Wiley-Liss, Inc.

SITUATION AND RECOMMENDATIONS
Cancer in less developed countries

are undergoing rapid changes in dietary habits and in lifestyles
(Mufioz de Chaez and Cheez, 1997). It is precisely in these
countries that implementation of measures on nutrition and public
health could be useful in avoiding “dietetic modernization”, at
least in its more harmful aspects.

In approximately 100 countries, including large ones such as
China, Brazil and Mexico, the emergence of chronic diseases has
been so sudden that there has not been enough time to change
national health systems. In such countries, non-transmissible
chronic diseases now cause more deaths than do infections. This
means that most countries already have a combination of both types
of problems, sometimes in the same community, family or even
person; for example, itis common to find in the same family a child
suffering from moderate malnutrition and many infections, while
the parents are afflicted with obesity, diabetes and cardiovascular
diseases. The irony is that the survivors of malnutrition appear to
succumb later in life to these chronic diseases {Mude Chaez,
1998).

Situation in Latin America and the Caribbean

Latin America is changing rapidly and, as a result, child
mortality rates have decreased, as have, to a greater extent, the
frequencies of some transmissible diseases such as measles,
whooping cough and diarrheal disorders. Moreover, the prevalence
and severity of malnutrition have decreased in some of these
countries, since fewer children today have low body weight. In
contrast, half of the Latin-American countries already list cancer as
the second or third cause of death. In three quarters of the countries,
cancer kills more people than any infectious disease, and in one
third cancer is increasing very rapidly (Pan-American Health
Organization, 1990).

Cancer mortality and the types of cancers vary from country to
ountry (Table I). The mortality rate from cancer in the countries in

The epidemiological transition in Mexico and in the majority of
tﬁﬁg]ni/én(]g”gﬁgrggygtggz;zegwg'rﬁoﬂsewtﬁc% ;[:r:ﬁc:rp:geinmgeg sition is moderate, and in the latter it is twice that in countries
place as agause of mortality (Fénmkez 19996) However. cancer is'WHere transition is only beginning. The sites of the most prevalent
not necessarily a toll human beings must pay for longer lifg21Cers also differ among countries, depending on population
expectancy, improved economic standards and high social develgﬁpet'CS and prevalent diets (Table ). . ) )
ment. Until now, this has appeared to be the case, since there is &ancer death rates are correlated with many socio-economic
strong correlation between the per-capita income of a country al#¢tors (Table Ill), but one of the highest correlations is with diet,
the importance of cancer as a health-deteriorating agent which Mgstly with the consumption of animal products (Fig. 1). This
turn, is related to increased medical expenses and a cause of Highre is highly significant, and is probably independent of
mortality rates (World Bank, 1993). Quite possibly, other factordconomic conditions. With knowledge of the affected countries, it
contributing to cancer risk are lifestyle characteristics, such as tifg?0Ssible to explain some of the small deviations from the overall
use of tobacco and alcohol and the consumption of certain foods @érelation. In countries with very low average incomes and cancer
well as how these are prepared, preserved and cooked. mortality, under-diagnosis may be a problem, whereas, in countries

The less developed countries changed from a diet based iﬁh high average incomes and low cancer prevalence, it may be
grains, legumes, fruits and vegetables, to one full of fats, anint ftultzt?or:evlimcj)?h ;orgloueﬁ':irglseug Cﬂogg g?,tb ;ea;ﬁg tsr:ti a%gr‘]erigl
products and low-quality processed food products, all with hi \f)ersed' ihere development ‘Of cancer is corﬁmon and the per
;aongeer?hye?evr\}ﬁlrt]y.;' hs'z ('jseﬁ?;;vnli?:;&?ed'ztsegg Ctlr zill?ySIg?r?ovr\wlglc;léltj?\E pitaincome is low. Indeed, cancer prevalence correlates also with
people (even children and adolescents), constitutes a risk factor ‘?t:r?gg&et . :Xgﬁ}grr]n type, as in Argentina and Chile, countries in
the later development of chronic diseases and cancer. The b ) )
change in dietary habits consists in ceasing to eat natural foodsMost of the less developed world is on the threshold of a
which normally contain fiber, anti-oxidants and phytochemicals, i¥@ndemic of non-transmissible chronic diseases which, since they
favor of consuming processed foods, refined products and additives

as the major sources of energy (@baet al.,1993). - R . S .
. - . o Correspondence to: Instituto Nacional de CancerfaeloBesearch Divi-
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guore advanced stages of transition is twice the rate in those where
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TABLE | — CANCER RATES IN LATIN-AMERICAN COUNTRIES low consumption of red meat; (4) certain fats and oils; (5) only a
High Medium Low very small quantity of alcoholic beverages.
Another 5 recommendations refer to the way in which food is
Argentina 144 Jamaica 68 Peru 32 Y

processed, and the need for proper storage and preservation; the

gﬂgz 112287 \K;elgg(z:gela 523 ;O?R,?:ras 2224 regulation of additives and residues; the limited use of salt; and
Costa Rica 91  Columbia 62 Guatemala 20 avoidance of burning or excessive frying of food.
Panama 82 Brazil 40 Ecuador 13 Recommendation 14 discusses the advisability of consuming

supplements such as anti-oxidants. Finally, the importance of not

1
Per 100,000. using tobacco is emphasized.

appear late in life and evolve slowly, have not caused as muBlgtails of dietary recommendations to prevent cancer

alarm as other pandemics, such as those of infectious diseaseFhe following recommendations are directed to individuals,
With regard to cancer, the number of cases and the associaitflough they can also be presented in the form of guidelines for
s#ﬁerin%should have caught the attention of most countries aroussbulation groups:

the world.

h be done? s | bl ” 1. Consume a well-balanced diet rich in fruits, vegetables,
What can be done? Is it possible to prevent cancer* legumes and cereals not highly processed. The recommended diet

Possibly between 30 and 50% of the common types of canggihased on plant foods, plenty of fruit and vegetables, and also, as
can be avoided solely by changing diet (Willett and Trichopoulogart of each meal, products with only slightly processed grains.
1996). This statement is based on a wide range of research restitgsre is evidence that a diet high in plant foods provides protection
ranging from animal experiments to epidemiological observationsgainst several types of cancer (Steinmetz and Potter, 1996).
such as those made on migratory populations, on hundreds fcording to various studies, the fact that these foods are low-
case-control studies and, above all, on Iongitudinal observationsetpfergy also provides protection_ Their effect can be direct or
population cohorts (Multiple Risk Factor Intervention Trial Reindirect, brought on by excluding some foods with a high
search Group, 1982). concentration of energy, such as animal products, fats and soluble

From all the published reports it is possible to arrive at a numbsugars (Pariza and Boutwell, 1987).
of conclusions and hence to make recommendations regarding foog. Avoid excess weight and, above all, weight gain of more than
consumption and diets, leading to the idea of food guides for tisekg during adulthood. The number and quality of publications
public. This work has been completed by a panel of 14 internatiorghting that excess weight can be a risk factor for endometrial
experts convened by the American Institute for Cancer Reseagdhcer are convincing (Austiet al., 1991), and the same can be
and the World Cancer Research Fund (AICR/WCRF), who workegid with respect to breast and kidney cancer for post-menopausal
for 3 years and met several times in different parts of the world {gomen. There is also evidence for an association between obesity
analyze the evidence on relationships between diet and cancer &i#i colon cancer (Williamsormt al., 1995). Much has been
on the basis of these relationships, to propose concrete prevengviglished on childhood and adolescent obesity and the risk of
measures (World Cancer Research Fund, 1997). contracting cancer at a later age (Le Marchanél.,1991). Being

In less developed countries there is an idea that better health naasgrweight only at a mature age (BMi 25 to 30) and weight
be achieved by reversing the process of transition, by changiimgrease late in life are also risk factors for developing cancer.
some habits of the “modern” lifestyle opting for a return toSome data show that low weight (BMi 18) can also be a risk
traditional diets, with more physical activity and weight controlfactor for cancer (Tuynet al.,1988).
This type of change can be useful in avoiding many of the common3, Increase physical activity up to 4 hr a day of non-sedentary
types of cancer, but there are numerous different regional habitfe and half an hour of exercise or the equivalent. The amount of
Therefore, itis better to consider the basis of the food guides, whigRergy in relation to the resting metabolic rate that WHO recom-
should be the same for all human beings, since they are basech@$hds should be expended daily is 176% in young persons and
biological research underlying the strategies for the prevention 864% in older men (WHO, 1990). This recommendation is
cancer or at least its postponement to a more advanced ggeposed as a general measure to prevent several chronic diseases.

(Surgeon General, 1988; Colemetral., 1993). Absence of exercise favors the development of colon cancer,
. . possibly even mammary and rectal cancers (Gerhardssah,
Overview of the recommendations 1988). Lack of exercise also favors excess body fat and therefore,

The 14 recommendations published by AICR/WCRF relate iadirectly, those types of cancer related to obesity.
the consumption of food and alcoholic drinks, including methods 4. Consume 5 or more portions of fruit and vegetables daily.

of conservation and preparation, as well as other dietary considgfis recommendation is very important, since there are convincing
ations to prevent cancer. The importance of these factors varigsa that these foods protect against respiratory and upper-digestive-
according to country and culture, but they should be considerggct cancers (Aruna and Sivaramakrishnan, 1990). Amounts
from very early in life (from 2 years of age) and with very fewaround 600 g are suggested during the winter months, especially of
exceptions, especially when there are risks of malnutrition, as%i;en and raw vegetables. There is specific evidence thatltm
frequentin less developed countries. Amajor problem concerns fagnily (garlic and onions), carrots, tomatoes and citrus fruits help
size of food portions, which varies with country and culture. Sincg prevent colon cancer (Albanes and Taylor, 1990). These foods
there was no way of aVOIdlng this Varlablllty, _portlons were defl_negnd green |eafy Vegetab|es p|ay an important role in preventing
by the usual “Western” standards (American Cancer Societgancreatic, mammary and cervical cancer, and possibly help to
1996). prevent nasopharyngeal, liver, ovarian, endometrial, prostate, thy-
The first 3 recommendations refer to diet in general, to weighdid, kidney and bladder cancer (WHO, 1990). These scientific
maintenance and to physical activity. They emphasize the impalata, taken together, are the most convincing of all regarding the
tance of basic consumption of dishes made with various plangfect of food on the risk of developing cancer.
give advice for the prevention or treatment of obesity, and highlight 5, Consume more than 7 portions daily of grains, roots, tubers
the need for physical exercise. and bananas with little industrial processing; limit consumption of
The next 5 recommendations refer to specific food groups anddoluble sugars. All diets high in fiber and complex starches
alcoholic drinks; they advise (1) a diet high in vegetables and fruigsrobably reduce the risk of colon, rectal and mammary cancer
(2) enough cereals and grains, preferably whole-grain products; (Blowe et al., 1992), while sugar intake is associated with rectal
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TABLE Il — CHARACTERISTICS OF REGIONS AND TYPES OF CANCER PREVALENT IN LATIN AMERICA

Region Characteristics Diet Prevalent cancers

Temperate America, Mostly European, high Wheat, animal products Lung, breast, large
South cone: Argen-  development bowel
tina, Chile, Uruguay

Indo-America, High-  Large native population,Corn, beans, potatoes  Stomach, cervix, breast
lands: Mexico, Cen-  medium or low devel-

tral America, opment
Colombia, Ecuador,
Bolivia, Peru
Tropical America, Low- Large population of Starchy roots, rice, Prostate, cervix, breast,
lands: Caribbean, African origin, sugar lung
\enezuela, Brazil medium development

TABLE Il — CORRELATIONS BETWEEN CANCER DEATH RATES, DIETARY i i i
FACTORS AND SOCIO-ECONOMIC STATUS OF LATIN-AMERICAN COUNTRIES Itis pOSSIble to use spices and herbs to flavor food. In the case of

chili peppers, there is no clear evidence of a relationship to gastric

Variable Correlation (r) cancer (Lpezet al.,1994).
Cancer death rates/animal food consumption 0.81 10. Do not consume food that might be contaminated with
Cancer death rates/total fat consumption 0.79  fungus or yeast (mouldy foods), whether these be tainted or in a
Cancer deaths as percentage of total deaths/animal 0.74 spoiled state. This recommendation is especially important in
food consumption i ) Africa and Asia, where some products are deliberately consumed in
Animal food consumption/national gross income 0.88

a spoiled states.g.,those fermented for a long period. This custom
is associated with high rates of cancers of the upper respiratory or
the digestive tract and of the liver (Wamg al., 1992). The same
cancer (Beniteet al.,1990). In addition to the effect of fiber, foodsrisk exists in cereals and vegetables stored for a long time at high
in this group may have positive benefits, since some of themmperatures. The best-known risk factor is aflatoxin, but there are

contain anti-oxidants and bio-active phytochemicals (carotenoigéveral other fungus or yeast compounds that are potentially
in sweet potatoes, folates in legumes, vitamin E in whole-graiarcinogenic (Quiaet al.,1994).

cereals, vitamin C in potatoes). o 11. Use refrigeration or any other effective method for preserv-

6. Do not consume alcohol, or consume it in only moderaifig perishable goods. Refrigeration quite possibly offers protection
amounts. There is convincing evidence that alcohol causes canggainst many types of cancer, since it avoids the proliferation of
especially in the mouth, pharynx, larynx and esophagus. It is algfhulds, bacteria, viruses and the evolution of unwanted com-
related to liver, colon, rectal and mammary cancer (Doll and Petgyunds, also because it favors higher consumption of fruit and
1981). Since breast cancer occurs mostly in women, it is recoWsgetables. There are important differences in the type and

mended that women should not take more than one drink per dg¥quency of some cancers before and after the introduction and
For men, a limit of 2 drinks per day is suggested (Friedenreich proper use of refrigeration (La Vecclrgaal., 1990).

al., 1993)(( p houl h 12, Food with several additives and contaminating agents in
7. Intake of red meat should not be more than 80 g/day, Willy cessive quantities should be consumed only occasionally. There

substitution of fish or chicken. All diets high in beef, pork, lamb ofg o jemiological evidence that, in underdeveloped countries,

goat meat, and especially processed products made with thé mical residues can be a factor in causing several types of cancer

meats, increase the risk of colon and rectal cancer and, dYiG5 " 1993). There are not sufficient studies on the various
possibly of pancreatic, prostate and kidney cancer (Binham, 198 ditives or mixtures of additives to date but, whenever possible

In part, at_Ieast, this is due to the content of saturated fat, so t se should be avoided. In developed countries, food additives are
consumption of these types of meat may favor the onset of u der regulatory control, so the issue is seldom relevant.

ovarian, endometrial and prostate cancer (Lissher and Heitmal ;
1995). 3. Do not consume burnt or charred food, especially meat and

§h. Avoid grilling foods over a direct flame, as well as frying or

8. Limit total fat consumption, and use moderate amountsag ling i C d ked t and tivi
vegetable oil instead of animal fats. Restriction of dietary fato!'nd !N EXCESS. LoONSume curéd or Smoked meat and meat juice

should include fat-containing foods and the use of fat for cooking"ly occasionally. All diets including large amounts of overcooked
the latter is often excessive in some cultures. Vegetable-based G@d are refated to an increase in stomach cancer; this is also true of
should be preferred over other fats. Re-heated or re-used oils foffh €xCess of grilled or charcoal-grilled meat and even fried meat,
trans-fatty acids that can be as harmful as saturated fat (Canngpeociated with colon and rectal cancer (Wadal., 1997).
1992). As in the case of cardiovascular diseases, it appears thaf'Sumption of cured and smoked meats has been linked with
mono-unsaturated fats, such as olive oil and others, especially witgréased risk of gastric cancer (Tajima and Tominaga, 1985).
a minimum of hydrogenation, can have a neutral or even beneficiall4. People who follow the above recommendations probably
effect in relation to cancer risk (Willett and Trichopoulos, 1996)will not need supplements. There is evidence that diets and
The overall amount of fat in a diet should not be more than 30% etipplements providing good amounts of anti-oxidants, such as
all sources of energy, but, when a diet low in fat is the culturaarotenoids, and vitamins A, C and E, protect against various types
norm, then the limit should not go beyond 20% of energy. Thef cancer (Zhanget al., 1994), while other cohort studies have
types of cancers most suspected to be related to the consumptioaxamined other micronutrients, with positive results (Wattenberg
fats are those of lung, ovary, endometrium and prostate. al., 1985). However, these results should not be taken as an
9. Limit consumption of salty foods, and refrain from addindndication that supplements are necessary. In fact, for the time
salt to table food. It is recommended to consume not more than ®ging, evidence is somewhat confusing, since 2 studies of smokers
of salt for every 1,000 kcal of food; for young children the amourand lung cancer have shown that beta-carotene can have an
should be less tma3 g overall, regardless of energy intake. Theinfavorable effect (Alpha-Tocopherol, Beta Carotene Cancer Pre-
recommendation for children may be especially important, sinsention Study Group, 1994). More experience is needed before
there is evidence that early consumption of salt influences the latecommendations can be made with respect to supplementation of
development of various types of cancer in the upper digestive tragpecific anti-oxidants, vitamins or phytochemicals.

Cancer death rates/national gross income 0.60
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Ficure 1.— Correlation between cancer death rates and consumption of animal foods in some Latin-American and Caribbean countries.

~15. Synergistic effect of tobacco (smoked or chewed) with sonRessibilities for preventing cancer in developing countries
dietary factors. There are data showing that the use of tobaccop key point is determining whether it is possible to conduct

combined with the consumption of alcohol and foods such @gograms that will stop the growing cancer epidemic in less
animal products and their fats, can enhance the risk of lungeveloped countries, of which few have the necessary resources for

pancreatic, cervical and bladder cancer (Rileokl.,1996). public health and nutrition programs, while extensive funds are
. . . needed to control infectious diseases. At the same time, some
Diet during early life and subsequent cancer governments are fearful about the possible effects on their econo-

With regard to cancer in children, there are a few studiggies, and on certain large industrial companies, if changes in the
suggesting that some maternal dietary habits, such as excesggeral lifestyle are proposed, e.g., reducing the use of tobacco and
consumption of cured meats, can be a risk factor for certain tumoggcohol, and limiting consumption of some animal foods, or
especially in the central nervous system. Probably over time, apgbducts such as soft drinks and foods high in fat, sugar and salt.
with better epidemiological methodology, it will be possible tEducation of health professionals may be the most important
demonstrate similar relationships. limiting factor in poor countries, where most physicians do not

In general, diet during infancy has not been shown to be a rikkow whether cancer can be prevented and are not aware that a
factor for cancer. Whether there is any association between spedifieat deal could be achieved by taking certain measures, such as
components of childrens’ diets in the prevention of cancers in latidtose on diet, which do not necessarily require large amounts of
life also requires further study. As has been stated already, researamney.

is being carried out now on the influence of diet in early life on the Neijther government authorities nor medical practitioners are
risk of chronic disease in adulthood, assuming that bad food hakiifly informed about the role of foods and diet in the causality or
in children can have a cumulative effect that will be manifest |atQﬁe prevention of cancer. ThUS, dissemination of the Concepts
in life. Advice such as that given in the food guidelines of th@resented here could very well be an important first step. It is of
AICR/WCREF should be implemented as early as 2 years of age. paramount importance for every country to establish a committee
Families with children who have cancer should be considered as cancer and nutrition, formed by specialists, in order to study the
at high risk, especially since many types of cancer, particularly tlietary guidelines and select those that could be implemented
ones that appear in children, may be attributed to genetic alteratmccording to local resources and priorities. The measures taken
or exposure to radiation or viruses, and consequently these ridtould be easy to promote, in particular the consumption of
factors may be shared by other members of the family. The worsievant foods of local or regional cultures. In many developing
thing that can happen in these families is a combination of risks, foountries, cereals, roots, vegetables and fruits are readily available.
example, genetic alteration compounded with bad dietary habikdany are or were accepted by local cultures, but sometimes
which together could lead to cancers or other chronic diseases. Télimndoned because of the dietary transition. In such cases, people
means that a change in the food habits of children can kblould resume eating these foods, perhaps including some of the
particularly important. ready-to-eat commercial preparations; for example, the use of corn
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meal to prepare corn tortillas or ready-to-eat products already promote healthier lifestyles and diet, as well as exercise and weight
the market in Mexico. control.

When applying the food guidelines to prevent cancer, it is Itis essential to involve the less developed societies as a whole,
advisable to insist on measures similar to those proposed #ince they are menaced by the cancer pandemic, which in one or
preventing other chronic diseases. This can be a major advantageio generations may involve millions of their people. It can be
less developed countries, since highlighting those with moggevented only by acting now, during the lifetime of this genera-
general effects gives a better cost-benefit ratio. tion, starting among school children and teenagers, among women

Several kinds of programs could be implemented without grelefore they are married, among future parents, and among adults at
cost. They include educational campaigns in schools, advertisingisk. The guidelines proposed by the International Panel of Experts
the mass media, promoting consumption of seasonal vegetableéAICR/WCRF must be promoted by a coalition of community
products and, most of all, urging industrial, agricultural, trade arldaders and physicians’ associations, acting together to launch
legislative bodies, also the medical and other professions, nmjor campaigns for the dietary prevention of cancer.
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