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DIET, NUTRITION, AND THE
PREVENTION OF CHRONIC DISEASES

Report of a WHO Study Group on Diet, Nutrition and-
Prevention of Noncommunicable Diseases

A WHO Study Group on Diet, Nutrition and Prevention of
Noncommunicable Diseases met in Geneva from 6 to 13 March
1989. The meeting was opened by Dr Hu Ching-Li, on behalf of the
Director-General, Dr Hiroshi Nakajima. He said that the amount
and type of food eaten were fundamental determinants of human
health. Since health was a fundamental determinant of the quality of
each individual’s life, good health should be a primary social goal.
Improvements in the collective good health of a population—
particularly the avoidance of chronic diseases in adult life—also
decreased the costs associated with both health care and lost
economic productivity. Good health was therefore an important
economic asset.

Changes in dietary habits towards the “affluent” diet that
prevailed in many developed countries had been followed by
increases in the incidence of various chronic diseases of middle and
later adult life. Initially, those chronic diseases coexisted with the
long-standing and persistent problems associated with nutritional
deficiencies, which could affect all age groups. The continuing public
health importance of such deficiency disorders was recognized.
However, the task of the Study Group was to provide
recommendations that would help to prevent the chronic diseases
that were related to the newly emerging dietary changes in
developing countries, and to help in reducing the impact of these
diseases in developed countries.

The Study Group’s report would describe recent changes in the
dietary and health patterns of countries, define the relationship
between the “affluent™ diet that typically accompanied economic
development and the subsequent emergence of chronic diseases, and
explore the need for national food and nutrition policies to prevent
or minimize costly health problems in both developing and
developed countries. '



1. INTRODUCTION -

1.1 Background

Over the course of evolution, human beings (and their primate
predecessors) adapted progressively to a wide range of naturally
occurring foods, but the types of food and the mix of nutrients (in
terms of carbohydrates, fats, and protein) remained- relatively
constant throughout the ages. Food supply was often precarious,
and starvation frequent.

The agricultural revolution, -approximately 10 000 years ago,
brought profound changes. The ability to produce and store food
became more widespread, and- some foods were preferentially
cultivated. The industrial revolution in developed countries in the
last 200 years has introduced radical changes in methods of food
production, processing, storage, and distribution. Recent tech-
nological innovations, along with increased material well-being and
life-styles that have allowed the exercise of dietary preferences
(amplified by modern marketing techniques), have led to major
changes in the nutritional composition of the diet in developed
countries. For example, it is estimated that the per caput
consumption of fat and sugar (refined carbohydrate) has increased
5-10-fold in England over the past 200 years, while the consumption
of complex carbohydrates (including cereal grains) has declined
substantially. Compared with the scale of human history and
biological evolution, these developments represent dramatic and
extremely rapid changes in population food supply.

The immediate health benefit of this increased and assured supply
of food has been the elimination of starvation and the near-
elimination of many micronutrient (e.g., vitamin) deficiency diseases
in the developed countries of the world. The general improvement in
nutritional status, with its associated increase.in childhood growth
rates, has brought an increased resistance to infectious disease.:- The
overall effect has been to increase life expectancy substantially in
many countries. : o -

1.2 Diet-related chronic diseases: a recently identified problem

The longer-term adverse health effects of the “affluent” diet
prevailing in the developed- industrialized countries—character-
ized by an excess of energy-dense foods rich in fat and free
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sugars,! but a deficiency of complex carbohydrate foods (the main
source of dietary fibre)—have only become apparent over recent
decades. Epidemiological research has demonstrated a close and
consistent relationship between the establishment of this type of diet
and the emergence of a range of chronic non-infectious diseases—
including, particularly, coronary heart disease, cerebrovascular
disease, various cancers, diabetes mellitus, gallstones, dental caries,
gastrointestinal disorders, and various bone and joint diseases.

Scientific evidence continues to accumulate supporting the
important role of diet in the development of the most common
causes of premature death in developed countries: cardiovascular
diseases and cancer. Excess intake of saturated fats and elevated
levels of blood cholesterol are linked with coronary heart disease
—the most prevalent cardiovascular disease in the developed world.
The main risk factor for stroke—the leading cardiovascular disorder
in many developing countries—is high blood pressure, in which
obesity, alcohol intake, and excess salt intake play major
contributory roles. Obesity is also strongly related to the onset of
diabetes. It has been estimated that approximately one-third of
cancers are associated with dietary factors. For example, an excess
intake of fat has been linked to an increased incidence of cancers of
the breast and colon.

The dynamic relationship between changes in a population’s diet
and changes in its health has been well reflected in the rapidly
changing disease and mortality profiles of migrant populations
moving from low-risk to high-risk countries (e.g., from Japan to the
USA). It has also been evident in some countries, e.g., China,
Mauritius, Singapore, and those in the Caribbean, that have
undergone rapid development over the past 40-50 years.

This population-based evidence of the importance of diet has
been amplified and confirmed by recent epidemiological studies in
which information has been obtained from large numbers of
individuals. The identity of the specific components of diet that
increase the probability of occurrence of these diseases in individuals
is being clarified. For some dietary risk factors, particularly in
relation to cardiovascular diseases, there is recent epidemiological

1 For the purposes of this report, the Study Group considered the term “free
sugars” to include monosaccharides, disaccharides, and other short-chain sugars
produced by refining carbohydrates.
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evidence that a reduced consumptlon can lower the incidence of
disease.

. The causes of these chronic dlseases are. complex and dletary
factors are only part of the explanation. Individuals also differ in
their susceptibility to the adverse health effects of specific dietary
factors, but within the public health context the focus is the health
of whole populations. Public health interventions aim to lower the
average level of risk to health of whole populations, either because
the whole population is at risk, or because a strategy to identify the
minority of individuals at greatest risk, even if available, would only
contribute to a modest public health improvement, since much if not
most of the disease in the population occurs in the more numerous
individuals at moderate to low risk.

1.3 The population perspective

- Within any one population, the medical care system can
sometimes develop approaches to reducing the risk of disease in
certain individuals, particularly those at high risk. Thus, physicians
may give dietary advice in order to lower the blood cholesterol level
in a high-risk individual who has a strong family history of coronary
heart disease or a raised blood cholesterol level.

From the clinical viewpoint, the health risk status of an individual
is typically assessed by comparison with equivalent health risk
measurements made on other members of the population. Thus, an
individual’s blood pressure or blood cholesterol concentration might
be deemed to be “high” if, for example, it exceeds the levels present
in three-quarters.of the population. That is, the individual’s health
risks are viewed relatlve to those of other 1nd1v1duals in that
population. .

But from the populatlon perspectlve it may be that the entire
population’s risk profile-is “high” relative to other populatlons
Thus, the public health approach to disease prevention requires
health-orlented nutrition and food policies for whole populations.
This has also been referred to as “mass intervention”. For example,
in developed countries populations with high average levels of blood
cholesterol warrant food and nutrition policies (i.e., public health
policies) directed at displacing that population’s distribution of
blood cholesterol levels to a lower range. Populations in developing
countries, with their lower average levels of blood cholesterol,

12



should also adopt food and nutrition policies—but in their case the
aim should be to avoid future increases in blood cholesterol levels.

This report is about primary prevention at the population level.
In developing countries, the aim should be to avoid the diseases and
premature deaths related to the “affluent” diet that characterizes the
populations of many developed countries. In the developed
countries, the aim should be to moderate or remove the excesses in
the present diet that contribute to the high incidence of these
diseases.

Developing countries can benefit by learning from the experience
of dietary change and adverse health effects in many developed
countries. If they act now, the governments of developing countries
can gain for their people the health benefits of avoiding nutritional
deficiencies without encouraging the development of the chronic
diet-related diseases that usually accompany economic and
technological development. Thus, as well as reduced childhood
mortality, increased life expectancy should be sought by means of
nutrition policies that minimize diet-related chronic disease, thereby
avoiding the social and economic costs of premature death during
the period of highest economic activity, in middle age. These
nutritional policies will also improve the quality of life in the elderly.

1.4 Achieving population-based dietary change

If such a socially and economically desirable goal is to be
achieved, then national governments in both developing and
developed countries must:

1. Be aware of the relationship between the changes in a
population’s diet that tend to accompany economic development
and the consequent changes in the health of the population.

2. Recognize that it is both possible and desirable to seek an
optimum national diet, in association with economic devel-
‘opment, that both maximizes health benefits and minimizes
health hazards.

3. Develop nutrition-based health policies that are intersectoral.
These should involve many government departments, and be
supported by the activities of nongovernmental organizations,
health care workers, and the community at large. Such
widespread involvement is needed in order to -influence
favourably the production, processing, and marketing of foods
conducive to health, and to increase public awareness of the
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- relationship between food and health. The mix of integrated

" policies will constitute a progressive, health-oriented, national
food and- nutrition policy. From the individual’s point of view,
such a policy will make healthy choices when purchasing food the
easy choices.

Intersectoral public policies are difficult to develop. The links
between diet, nutrition, and health have often been poorly specified,
and it has therefore been difficult to bring the issues into focus as a
coherent public policy. The priority traditionally given in national
budgets to food production, without regard to the effects on the
consumers’ nutrition and health, needs to be reconsidered. Short-
term policies that seek to maximize local economic activity and
foreign exchange earnings, while neglecting health considerations,
may incur substantial health care costs and loss of productivity in
economically important groups of the community.

Economic development is normally accompanied by 1mpr0ve-
ments in a country’s food supply as regards both quantity and
quality (i.e., less spoilage and less contamination of food). Provision
of a nutritionally adequate and hygienic diet, in a socially equitable
fashion, confers major health benefits, including:

¢ Flimination of dietary deficiency diseases.

e Reduction of acute and chronic foodborne diseases.

e Improvements in overall nutritional status, including increased
childhood growth rates. 7

e Increased resistance to bacterial and parasitic infectious.diseases.

A major consequence of improvements in the food supply has
been an increase in life expectancy. However, further economic
development has- entailed qualitative changes in the production,
processing, distribution, and marketing of food. With these changes
have come the problems of diet-related chronic diseases, which
typically occur in middle and later adult life, and counteract the
gains in life expectancy attributable to an improved food supply.
These chronic diseases are, in part, manifestations of nutrient
excesses and imbalances in the “affluent” diet, so they are in principle
largely preventable.

In developed countries, the enormous. cost of the high-
technology, tertiary health care needed for the diagnosis and
management of these high-incidence chronic diseases is already
apparent. Similar demands in developing countries will impose a
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huge burden on the human and economic resources of the country
-and are liable to disturb priorities in the health care sector.

In many developed countries, there is now growing evidence of
social and political acceptance of the need for prevention-oriented
health policies and behaviour to reduce the incidence of diet-related
chronic diseases. Some developed countries have been active in
public education, using national dietary guidelines as a stimulus.
Changes in consumer preferences (e.g., for foods lower in salt,
free sugars, and saturated fat, but higher in dietary fibre) have
emerged, initially in the upper socioeconomic groups. These changes
in preference are leading to modification of systems for food
production and processing. Progress in changing consumer
preferences is intrinsically slow, and so far has occurred largely
without any support from public policies in any but the health
sectors.

Despite this limited support, mortality from coronary heart
disease (the leading cause of death in developed countries) has begun
to decline and there has been a reduction in the prevalence of
hypertension in many developed countries. The downturns have
been particularly strong—with, for example, a fall of 40-50% in
deaths due to coronary heart disease over the past 20 years in North
America and Australia. These recent reductions in death rate reflect
changes in population life-style, e.g., in dietary habits, such as
decreases in the consumption of saturated fats.

The process of changing unsatisfactory dietary practices and
promoting health in developed countries can prove socially and
politically difficult. Similarly, there will be difficulties in developing
countries, even if action is needed to avoid dangerous trends rather
than to reverse them. Inappropriate public perceptions in developing
countries of what constitutes a better diet, and the economic
pressures to establish local food industries based on products with
high contents of fat, sugar, and salt, are already evident. These issues
must be confronted and dealt with if the suffering and economic
impact of cardiovascular diseases, cancers, and other diet-related
chronic diseases are to be avoided.

In some developing countries, the first priority must remain the
attainment of an adequate food supply for the whole population and
the elimination of various forms of nutritional deficiency among
vulnerable groups (e.g., protein—energy, vitamin, and mineral
deficiencies). However, as in the developed countries, efforts are also
required to forestall or arrest a population shift towards a high
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intake of saturated fat, sugar, and salt. This shift is now occurring
almost everywhere, even if only in some sectors:of society. The
challenge is therefore to know how best to formulate health-oriented
national policies for food that can provide the usual health gains
associated with economic development while minimizing the future
social and economic costs of the diet-related chronic diseases of
adult life that will emerge if developing countries follow the previous
experience of many countries ,in the developed world.

2 CHANGES IN PATTERNS OF DISEASE IN RELATION
: -TO CHANGES IN DIET

This section - summarizes the long-standmg health problems
caused by nutritional deficiencies. It then explores the widespread
emergence of the more “affluent” type of diet that has accompanied
economic development and urbanization and is associated with an
increase in the 1n01dence of many chronic diet-related diseases of
adult life. :

2.1 Deficiency diseases

2.1.1 Protein—energy malnutrition

Undernutrition, malnutntlon and the w1despread prevalence of
communicable d1seases have been the major health and welfare
problems facing developing countries for the last 50 years. After the
‘Second World War, medical research revealed a host of nutritional
disorders in many developing countries, e.g., pellagra, and vitamin
A- and iodine-deficiency states. Protein—energy malnutrition was
recognized as a widespread and important public health problem in
all regions of the developing world. Methods of defining
protein—energy malnutrition in children and adults were developed
for use in both a clinical and a public health context. The growth of
children and the size of adults reflect the effects of diet, infection,
psychosocial and genetic factors, and, indirectly, agricultural and
economic ‘influences. Anthropometric measures are therefore one
index of the nutritional state of the individual or community.

More recently, it has become clear that the resistance of children
and adults to infectious diseases often depends on their nutritional

-state, which can have a profound impact on the development of
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immunity. Given this perspective, and the rapldly expanding
populations of many developing countries, economic planning for
the health services and for agriculture has properly emphasized the
importance of a clean water supply and environmental
improvements to reduce waterborne parasitic and enteric infections;
childhood immunization programmes; a hygienic and nutritionally
adequate diet to prevent malnutrition, deficiency diseases,
foodborne infections, and intoxication; and the equitable
distribution of resources within the population.

Once water quality and food sufficiency and safety have been
addressed at national level, economic planning comes to be
dominated by considerations other than health issues. Hence, many
governments now emphasize the importance of improving the
economic welfare of subsistence farmers who, in a number of
developing countries, constitute the majority of the population.
Import/export policies, agrarian reform, food subsidies, rural
development schemes, and, more recently, economic structural
adjustments usually dominate the making of economic and
agricultural policies at both national and international levels.

Over the last 20 years, substantial progress has been made in
making food available (Table 1) and in improving health, although
the sub-Saharan region of Africa remains of extreme concern in
relation to food supplies (Table 2). In Africa, there is a clear
concordance between the FAO estimates of national food
availability in 1979-1981 (Table 2) and the prevalence of
underweight children in each country. More recently collated
anthropometric data for children in different African countries
confirm these relationships.

The extremely difficult economic, agricultural, and health
circumstances of sub-Saharan Africa should not obscure the
dramatic changes in the health status of many of the urban
communities in the region, and the major advances in agriculture
and health care made in the rest of the world. In these other regions
there has been, despite a huge increase in population, a rise in per
caput food production. Indices of general nutritional status, as well
as of health care, have also shown substantial improvements, with
progressive .declines in the proportion of low-birth-weight babies
and of wasted children, and in infant and child mortality.

Over. the last 25 years, China’s food production has increased
substantially and its population by about 60%; dietary energy
supply increased from less than 1800 kcaly, (7.53 MJ) per caput per
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Table 1. Trends in-per caput dletary energy supplles by region and economic

.group*®
Region R - Period A - Period B % increase
: 1961-63 (kcal,, 1981-83 A-B
per caput per (kcal,, per
day) - caput per day)

Developed countries oatio 30 9
Developing countries 1980 © - 2400 21
- Developing market economies . - 2080 2340 14
—Africa ) . 2120 2230 5
—"“Far East”? © 1940 2190 - 13
—Latin America . v - 2370 - - 2620 11
—"“Near East”® . 2230 2900 30
Asian centrally planned economles : 1830 ' - 2540 39

World : : - 2340 - L2660 14

a Adapted from reference 7, by klnd permusswn of the Food and Agnculture Orgamzatlon of the United
Nations. -
bAs deflned by FAQ, see reference 1. - . »

Table 2. Dally per caput dietary energy supplles for the 20 most populeus
countries in Africa south of the Sahara, 1979-81¢

<2000 kealy, . . - 7 Burkina Faso
Ghana
Mali
. Mozambique
Uganda

20012300 kecal,, . - o . Cameroon
: . - - - - Ethiopia
Kenya
Malawi
Zaire
- Zambia -
Zimbabwe

> 2300 kcal,, . Angola T -
i Céte d’lvoire o
Madagascar
Nigeria
Senegal - —
South_Africa
Sudan i
" United Repubhc of Tanzanla

* Adapted from reference 1, by kind permlsswn of the Food and Agrlculture Orgamzatlon of the Unlted
Nations:. _ . Lo i . : - S E

day in 1961 63 to 2560 kcalﬂ1 (10 71 MJ) in 1983-85. There were
corresponding increases in birth weights and childhood -growth
rates, and infant mortality fell from 200 (per 1000 live births) before
1949 to about 40 in 1980;-and to 35 in 1982. Improvements in
sanitation, health care, the control -of communicable diseases,- and
diet account for this reduction in mortality. -
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In many regions, e.g., southern Asia, South America, and
northern Africa, infant mortality is still high, but in most countries
it continues to decline. Trends in anthropometric data for children
under five years of age indicate that the prevalence of wasting (i.e.,
the proportion of children less than two standard deviations below
the reference weight-for-height) and of low birth weight (the
proportion of infants weighing less than 2500 g at birth) has
decreased significantly in the last two decades. In the WHO regions
of the Americas, Eastern Mediterranean, Europe, and Western
Pacific, many national averages for wasting and low birth weight are
below 8%. In parts of southern Asia and Africa, wasting is still a
major public health problem, and national averages also hide the
existence. of - differences and inequalities among various socio-
economic groups within the same country.

Growth failure (stunting) remains widespread in most of the
developing world. Although the overall trends indicate an
improvement in growth, the average rates of growth in childhood
may be decreasing in some African countries. The decrease in the
proportion of wasted and stunted children has unfortunately been
outweighed by large increases in the total populations of South-East
Asia and Africa, so that the net result has been an increase in the
total number of wasted and stunted children in Africa, and no
change in Asia.

While acute childhood malnutrition is, in general, a receding
problem, large populations of children and adults, especially in
Africa, are nevertheless subsisting on inadequate food supplies in
times of drought.

There is also widespread chronic undernutrition around the
world, causing growth retardation among children and affecting
physical and psychosocial development, as described later (section
4.1.1). Continuous surveillance and appropriate interventions are
needed in many countries, particularly in areas affected by natural
and man-made crises and by economic recession.

Many epidemiological studies have linked a low intake of animal
protein to high childhood mortality, morbidity, and growth failure.
For many years, this evidence was interpreted as meaning that the
amino acids present in animal protein were necessary to complement
the amino acids in plant foods. (Most animal sources contain the
complete range of essential amino acids, while many plant sources
are low in one or more.) Progressively it was recognized that, even
in totally vegetarian diets containing a diversity of foods, plant
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sources tended to complement one another in amino acid supply.
Although the total amount of protein in the diet may need to be
higher in vegetarian diets to provide an adequate intake of all the
amino acids, the usual concentrations of proteins in these diets are
sufficient. If the energy needs of the child or adult are met by these
diets—then so are the amino acid needs. With this evolution of
understanding, a reconsideration of the epidemiological data
suggested that the apparent “animal protein effect” on childhood
growth and health was not necessarily a biological effect related to
protein supply as such. Animal protein. consumption might instead
be serving as an index of more affluent household conditions that
affected both buying power and living conditions. Alternatively,
animal food sources may be improving health by counteracting
micronutrient deficiencies. There is strong evidence that, as income
constraints are relieved in most developing societies, there is a
spontaneous demand for increased intakes of foods of animal origin.
Studies continue to show a positive association between intake of
such foods and a range of improved functions (physical and
psychological) among the deprived segments of many populations.
However, it has not been shown- scientiﬁcally that increasing the
consumption of such foods will, in itself, improve these human
functions.

It should be recognized that, at some stages of life, there continue
to be strong nutritional reasons for advocating at least modest
intakes of foods of animal origin. Even more importantly, the risk
of deficiencies: of protein and other nutrients may increase as the
range of different foods in individual diets becomes more limited.
Diversity in the availability and use of foods must therefore continue
to be a key component of any programme aimed at maintaining, or
improving, the nutritional health of the population. A policy to limit
the consumption of saturated fatty acids should not be simplified to
signify a need to. hmlt foods of ammal origin whatever their fat
content.

In agrarian societies it is now clear that con31derat10n must be
given not only to the supply of food and nutrients but also to the
short- and long-term effects of agricultural policies upon the income
and buying power of the small producers. In turn, as urban
migration proceeds, policies must be adjusted to take account of the
differential impact on an urban cash economy and on a rural
subsistence economy. of agricultural and dietary changes. There is a
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need to strive for equity in both population groups, while ensuring
a nutritionally adequate and appropriate diet.

2.1.2 Iodine deficiency disorders

Iodine deficiency disorders are a major scourge and their
prevention or amelioration depends on the ready availability of
iodine in the water consumed by the population, or in the types of
food eaten. The Andes, Alps, Great Lakes basin of North America,
and the Himalayas are particularly iodine-deficient mountainous
areas, but coastal areas and plains may also be deficient. Excessive
intakes of goitrogens (for example from consumption of cassava in
central Africa, or of waterborne goitrogens in Latin America)
interfere with the normal uptake and metabolism of iodine and can
thus amplify the effects of iodine deficiency.

In addition to the clinically obvious and easily recognizable effects
of iodine deficiency (i.e., goitre and cretinism), the more pervasive
effects of milder iodine deficiency on the survival and physical and
mental development of children, intellectual ability, and the work
capacity of adults are now being recognized. Todine deficiency
disorders (2) are of sufficient importance to warrant urgent
government action and monitoring, since about one thousand
million people are affected in more than 80 countries.

Elsewhere in this report, recommendations are made that if
adopted would lead, for many countries, to reduced salt
consumption. Iodination of salt is one of the very few effective ways
of controlling endemic goitre, and indeed there is some indication
that the problem is increasing in some sections of Europe as people
voluntarily reduce salt usage. In areas where iodine intakes from
other sources are low, there is a clear need for coordination of
policies relating to the control of goitre by iodination of salt and to
the control of hypertension risk by limiting salt intake. There may be
a need to adjust the iodination levels of salt as salt intake changes or,
in industrialized countries, to add iodine to all salt rather than only
to table salt.

2.1.3 Vitamin A deficiency

Vitamin A deficiency, leading to xerophthalmia and sometimes
blindness, continues to be a widespread problem among children
(Fig. 1). Deficiency of vitamin A also decreases resistance to
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Fig. 1. The geographical distribution of xerophthalmia in 1987 =
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infections and increases mortality. There is now some evidence that
vitamin A supplements in deficient populations can reduce both
mortality and blindness. Analyses of food supplies from different
regions show that the availability of vitamin A is limited; this
problem is exacerbated by any tendency to withhold vegetables from
children for cultural or other reasons. In Asia, there is a particular
problem because the estimated overall average availability of
vitamin A is less than that required by the population. Any
maldistribution of foods high in vitamin A within the population
would further exacerbate the problem. Although in most countries
there is a slow but steady improvement in the availability of foods
rich in vitamin A (Fig. 2), xerophthalmia continues to be a major
problem in about 40 countries.

Elsewhere in this report, emphasis is placed upon the desirability
of low-fat diets for the prevention of cardiovascular disease and
cancer. Very low fat intakes will interfere with the absorption of
vitamin A and provitamin A. However, at the levels of fat advocated
in this report, i.e., 15-30% of energy, no detrimental effects on
absorption would be expected.

2.1.4 Iron deficiency

A further example of a continuing deficiency disease of wide-
spread importance is anaemia. Table 3 shows the startling difference
in the prevalence of anaemia at all ages in developing compared with
developed countries. Africa and southern Asia have a particular
problem, the dominant cause being iron deficiency. Intestinal
parasitosis exacerbates iron deficiency by increasing the loss of blood
from the intestine. This loss, in association with a low intake of iron
and/or its poor absorption, can lead to profound anaemia, which
impairs the intellectual development of children and limits both
children’s and adults’ capacity for physical activity. In Africa, Asia,
and South America, the trend in iron availability has been
deteriorating rather than improving (Fig. 2), so it is not surprising
that iron deficiency anaemia continues to be a massive public health
problem in the world. There is also some evidence of anaemia
occurring among young children, pregnant women, and the elderly
in industrialized countries.

The availability of dietary iron for absorption is affected by both
the form of iron and the nature of the foods concurrently ingested.
Two major forms of iron exist in diets—haem iron and “inorganic”
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Fig. 2. Changes in availability of vitamin A, iron, and energy, by FAO region, from
1960/65 to 1975/77¢ -
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Table 3. Estimated prevalence of anaemia and number affected, by
geographical region and age/sex category, around 1980 (population data in
millions}® *

Region Children Men 15-58 Women 1549 years
years

04 years 5-12 years Pregnant All women

% - No. % No. % No. % No. % No.

Africa 56 48.0 49 473 20 23.4 63 113 44 46.8

North America 8 1.6 13 3.6 4 3.1 - - 8 5.1

Latin America 26 13.7 26 18.1 13 12.8 30 3.0 17 14.7

Eastern Asia® 20 3.2 22 5.6 11 6.1 20 0.5 18 8.4

Southern Asia 56  118.7 50  139.2 32 1236 65 27.1 58  191.0

Europe 14 47 5 2.7 2 3.0 14 0.8 12 14.1

Oceania 18 0.4 16 0.5 7 0.5 25 0.1 19 1.0
Developed

regions 12 10.3 7 9.1 3 12.0 14 2.0 11 32.7
Developing

regions 51 183.2 46  208.3 26  162.2 59 419 47 2557

World 43 1935 37 2174 18 1742 51 43.9 35 2884

*Adapted from reference 5. .

»Anaemia is defined as a haemoglobin concentration below WHO reference values for age, sex, and
pregnancy status (see WHO Technical Report Series, No. 405, 1968).

¢Excluding China.

iron. The former, found only in animal sources, is readily available
and absorption is not influenced by other constituents of the diet.
Absorption of inorganic iron is strongly influenced by factors
present in foods ingested at the same time. Two widely recognized
promoters of absorption are animal foods and ascorbic acid (vitamin
C). Even though diets based primarily on cereals and legumes may
contain much iron, without coexistent factors such as vitamin C,
they may actually provide only a low level of available iron (6).

Concern about iron deficiency is one nutritional reason for
recommending the consumption of at least some meat, or foods
providing a substantial amount of ascorbic acid.

2.1.5 Fluoride deficiency

There is clear clinical, epidemiological, and experimental evidence
that fluoride significantly reduces the incidence of dental caries (7).
Until about. 10 years ago it was believed that fluorides worked
principally by increasing the resistance of enamel to acids produced
in dental plaque from sugars. More recent research clearly shows
that fluoride acts principally by remineralizing the early carious
lesion and by an effect on the bacteria in dental plaque. Fluoride
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intake may be increased to- optimum levels by fluoridation of
community water supplies, by adding fluoride to salt, milk, or
toothpaste, by taking fluoride supplements or by the topical
application of fluoride. :

The combined effect of fluoride sufﬁmency and a lowered intake
of free sugars (including sucrose) is beneficial in terms of the
development of caries (see section 3.8). The consumption of a limited
amount of free sugars is acceptable only if the population is using
fluoridated toothpaste and/or drinking fluoridated water.

2.1.6 Vitamin By, deficiency

~ Vitamin B, deﬁ01ency causes anaemia and, if severe,
neurologlcal disorders. It is of concern with vegetarian diets
containing no animal foods. Vitamin Bj, is a product of bacterial
fermentation, such as occurs in the intestine of ruminant animals
- such as cattle, sheep, and goats. Meat-and milk are major sources of
- vitamin By,. Some may be contributed also by fermented foods. The
need for vitamin B;, has therefore been a part of the rationale for
recommending the consumptlon of animal foods. The levels of
animal foods recommended in this report would be ample to supply
the dietary needs for this vitamin (6). .

Pernicious anaemia, a severe vitamin By, deﬁc1ency secondary to
a defect in the absorptlon of vitamin B;,, occurs with low incidence
in all societies, and is unaffected by the dletary level of vitamin B12,
or the nature of the d1et

2.1.7 Other nutrient deficiencies and excesses

Only the major deficiencies have been mentloned above. Other
significant disorders include:

1. Rickets, which is still widespread in parts of northern Africa and
" the eastern Mediterranean, and is reported to be increasing in
Mexico; this condition is attributable to insufficient exposure to
sunlight and lack of vitamin D in the diet. -
2. Ascorbic acid deficiency, particularly in some drought-affected
populations, e.g., in Africa.
3. Deficiencies of other trace elements, e.g., of zinc.
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4. Excessive intakes of certain vitamins and minerals (e.g., vitamin

A/carotene, vitamin D, selenium, and fluorine), which can occur

. as a result of prolonged or acute overdosage, usually in affluent

countries. The subject of fluorosis is discussed elsewhere (section
3.8). :

2.1.8 Conclusion on the importance of deficiencies

While in most parts of the world there have been significant
advances in the control of protein—energy deficiency and specific
nutritional disorders, in all regions of the world there are still some
populations affected by one or more of these deficiencies. In some
regions, the number of undernourished people is increasing even if
the proportion is declining. Even the trends in prevalence are
unfavourable in some countries. While the emphasis in this report is
on preventing the diseases related to overnutrition or to excesses of
certain elements in the diet, for the majority of countries there is still
a need for vigorous policies and action to combat the various
deficiency disorders, as part of comprehensive health-oriented
national food and nutrition policies. Improvement is needed in the
quality as well as the quantity of the diet, but greater quantities of
food are particularly important in sub-Saharan Africa and southern
Asia,

As a guide for policy-makers, recommended dietary intakes for
energy, vitamins, and minerals to avoid deficiencies are given in
Annex 1.

2.2 Emerging diet-related chronic diseases

While some developing countries remain concerned with the
problems of hunger and malnutrition, and communicable diseases,
in other countries there have been considerable increases in the
prevalence of chronic diseases. For example, during the 1970s,
mortality from these diseases underwent a relative increase of 105%
in tropical South America and 56% in Central America, Mexico,
and Panama (Table 4). Similar increases in these diseases are
occurring in developing countries in all regions of the world.

Rapid changes are occurring in the life-styles and the dietary and
health patterns of the populations in developing countries. There has
been a huge increase in the numbers of people moving from rural to
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Table 4. Changes in the percentage of total mortality due to chronic diseases in
g five subregions-of the Americas between 1970 and 1980°

Subregion Percentage mortality =~ Relative %
attributed to chronic increase
diseases (1980) (1970-1980)
North America (USA and Canada) 75 0.4
Temperate South America (Southern Cone
countries) 60 11
Caribbean area 57 . 21
Tropical South America 45 105
Continental Middle America
(Central America, Mexico and Panama) . T 28 56

7 Adapted from reference 8.

urban communities, where strlklng changes in dlet often occur (see
section 2.2.1).

~ Table 5 shows that obesity in adults is not confined to the
industrialized countries. Obesity is already prevalent in the
developing world, particularly in women, with very high rates in
some places, e.g., in Trinidad. The prevalence of obesity is
surprisingly variable, but in some developing countries high rates are
already evident in children as well as in adults (Fig. 3). As life
expectancy increases in many developing countries, new problems of
cardiovascular disorders and cancers are emerging; these reflect the
coexisting effects of the demographic “aging” of the population and
of newly acquired risks relating to the diets and life-styles that have
accompanied economic development. On current trends, such
diseases will present a huge health-care burden for less aﬁiuent
communities in the near future.

The stage at which cardiovascular disease emerges as a significant
cause of death corresponds to a life-expectancy level between 50 and
60 years, and at this level cardiovascular disease mortality accounts
for 15-25% of all deaths. This analysis reflects cross-sectional data
from different countries, but the pattern has been confirmed by
longitudinal studies of the evolving pattern of disease and life
expectancy in many - developed as. well as developing societies.
Cardiovascular diseases were on average already becoming a
significant cause of death in developing countries between 1970 and
1975, whereas the corresponding period in the USA was about 50
years earlier, - i.e.,, in the. 1920s.- On current projections,
cardiovascular diseases will emerge or be established as a substantial
health problem in v1rtually every country in the world by the year
2000.
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Table 5. Prevalence of obesity in adults in national surveys as indicated by a
body-mass index (BMI) greater than 30+ °

Country or area Age group {years} Percentage obese
Male Female

Costa Rica 40-45 5.7 14.4
El Salvador 4045 0.0 1.5
Guatemala 4045 0.0 56
Honduras 4045 2.8 6.0
Nicaragua 40-45 3.1 16.4
Panama 4045 2.3 17
Trinidad (urban) 40 - 32.0
Australia 3544 6.2 7.5
Canada - 8.5 9.3
Netherlands 3549 4.2 5.0
United Kingdom 3549 7.9 8.6
United States of America - 12.0 15.0

*Adapted from reference 9.
»BMI = body mass in kg/(height in metres)2

Good data from Africa are limited, but Mauritius has
experienced a 65% increase in death rates from both coronary heart
disease and breast cancer over the last 30 years. These diseases are
already becoming a burden on hospitals in the capitals of the sub-
Saharan countries, where they particularly affect the middle classes.
These affluent groups have already changed their diets from the
traditional foods and increased their smoking. In several Asian,
Caribbean, and Latin American countries, the problem of breast
cancer is evident, and although there is variation from country to
country, the emergence of coronary heart disease is also apparent. In
some countries, divergent trends have occurred. For example, in
Japan, the incidence of breast cancer is increasing as diets change,
but the reduction in hypertension seems to have overridden the effect
of an increasing intake of saturated fat, such that Japanese national
rates for coronary heart disease have been falling.

Population surveys carried out since 1970 in developing countries
show that the prevalence of hypertension ranges from 1% to 30% in
some African countries to over 30% in Brazil (10, 11). In many Latin
American countries, death rates from hypertensive disease and
stroke are declining, changes also ascribed to the effects of dietary
alterations. The prevalence of hypertension is low in rural areas of
developing countries, where the diet is low in salt.

Table 6 shows the estimated life expectancy of individuals in
countries from the different regions in the 1950s and 1980s, and the
changes projected for the years 2020-2025. Every region of the world
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Fig. 3. Prevalence of obesity in presbhool children, defined as a weight more than
two standard deviations above the reference median weight-for-height® ?
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Country or area Notes*®

1. Papua New Guinea Kar Kar, Lufa
2. Bangladesh Rural

3. Philippines

4. Burkina Faso Mossi Tribe
5. Singapore

6. Togo Gourma Tribe
7. Tunisia 1-4.99 years
8. Rwanda

9. India Kerala

10. Indonesia East Java

11. Belize

12. Jordan Amman (rural)
13. Tahiti ’

14. Nicaragua

15. Brazil Paraiba

16. Saint Lucia

17. United Kingdom :

18. Yugoslavia "~ Zagorje (rural)
19. Antigua

20. Zambia

21. Venezuela

22. ltaly 1-4.99 years
23. Panama

24, Peru

25, Barbados

26. Honduras Suyapa, 0-2.99 years
27. Lesotho

28. Bolivia Montero Region
29. Trinidad and Tobago

30. Iran (Islamic Republic of) Rural

31. Mauritius

32. Canada

33. Jamaica

34. Chile 0-5.99 years

*Reproduced from reference 9.
*Reference population of the National Center for Health Statistics, USA.
¢Children aged 0-59 months unless otherwise stated.

has seen an increase in life expectancy over the last 30 years, and this
is expected to increase markedly in Africa and Asia over the next 30
years.

As infant and childhood mortality declines, the proportion, and
total numbers, of people living into old age can be expected to
increase rapidly. Table 7 shows the projected increase in the numbers
of elderly, aged 60 years and over, by the year 2025. A substantial
increase in numbers is expected even in Africa and Asia, where the
expected age structure will still be dominated by children and young
adults. Asia and Latin America will have a proportion of elderly in
2025 that exceeds the proportion observed in the more affluent
communities in the 1950s. -

- Thus, it can be predicted that in all regions of the world there will
be many millions of older adults who, although immune to many
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infections, will be susceptible to cardiovascular diseases and cancers.
Table 8 shows the causes of death in the developed and developing
world in 1980. Clearly, infectious and parasitic diseases are still of
immense significance in the developing world, but cardiovascular
diseases and cancer already account for over a fifth of all deaths. If
deaths in infancy and childhood are excluded, then these chronic
diseases assume much greater significance.

Table 6. Trends in life expectancy at birth, for different regions (both sexes
combined) = # :

Region 1950-1955 1980-1985 2020-2025
Northern America 69.0 746 79.7
Europe 65.3 73.2 791
Oceania 60.8 68.0 75.6
USSR 64.1 67.9 76.7
Latin America 51.2 64.5 72.8
Asia 411 59.3 72.8
Africa 38.0 49.9 65.2
Developed countries ' 65.7 72.3 78.7
Developing countries 41.0 57.6 70.4
World total 459 59.6 71.3

2in years, medium variant used for projection.
b Adapted from World Population Prospects, 1988 (United Nations publication, Sales No. E 88.Xil. 7),
reference 72, by kind permission of the publisher. .

Table 7. Elderly population, aged 60 years or more, in millions by region (1950,
1985, and projections for 2025) 2

Elderly population

Region Total population

1950 1985 2025°

‘ o . No. % - No. Yo- No. . %
Europe 492 5- 129 88 178 138 ~ 27.0
Northern America . . 265 20 121 . 43 16.4 88 264
USSR - . 277 - 16 9.0 137 13.5 72 206
Oceania - Co .25 1 1.3 -3 123, 7 . 185
Asia C 2834 92 6.7 205 7.2 698 14.3
Latin America ) T 404 9 "853 . 27 6.8 97 127
Africa -~ . . . 557 12 5.4 27 4.9 101 . 64
Developed countries . 1174 - 95 1.4 189 16.1 343 253
Developing countries 3680 106 6.3 243 6.6 858 121
World total 4854 201 8.0. 432.- 89 1201 148

" =Adapted from World Population Prospects, 1988 (United Nations publication, Sales No. E.88.XIIl.7),
reference 72, by kind permission of the publisher.
#Medium variant used for projection.
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Table 8. Causes of death in 1980 in developed and developing countries, and

world total #
Causes of death Percentage of deaths

Developed Developing World total

countries countries
Diseases of the circulatory system 54 19 26
Neoplasms 19 5 8
Infectious.and parasitic diseases 8 40 33
Injury and poisoning : : 6 5 5
Perinatal mortality 2 8 6
All other causes 12 23 21

*Adapted from reference 13.

It is often assumed that chronic diseases develop as countries
become more affluent. Although striking increases in deaths from
these causes are evident between very poor countries and those with
an average gross national product (GNP) of US$ 2000, the age-
adjusted mortality of men and women aged 35-69 years of age, i.e.,
in an age span of potential economic activity, is dominated by
cardiovascular disease and cancers in countries with a modest as well
as a high GNP (Fig. 4). In countries with a GNP of US$ 3000-4000,
the burden of cardiovascular disease and cancers is nearly as great
as in the very affluent countries with an average income three times
greater. Thus, modest increases in prosperity in populations with
low GNP seem to be associated with the most marked increases in
the proportion of these chronic diseases, which pose a major long-
term burden on the health services of a country.

The link between increased economic development and the
increased rates of cardiovascular diseases and cancers in the
population is mediated by the acquisition of certain life-style
characteristics. The changes in disease pattern are therefore not
inevitable. Fig. 5 shows how the principal components of the diet
tend to be related to a nation’s relative affluence. As GNP increases,
there is a progressive substitution of dietary fat from animal sources
for complex carbohydrates. Free sugars, especially sucrose and
glucose syrups, also form a much higher proportion of the total
dietary carbohydrates in very affluent communities, e.g., 50%
compared with the 5-10% observed in many communities with a low
income. Thus, variation in the consumption of starchy foods and
animal fats is the most striking feature of the different dietary
patterns of societies with different degrees of affluence.
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Fig. 4. Proportion of deaths from cardiovascular diseases, cancer,
and other diseases, for both sexes aged 35-69, in relation to per caput
: gross national product*
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“This diagram is based on an analysis of cause-specific mortality rates for the ages 35-69 years, from
the WHO international mortality data base, adjusted to the world population, standard-age distribution.
Fifty-two countries satisfied-selection criteria for this analysis: information was available on national mortality
by age group and on per capita gross national product (GNP}, and the population numbered more than one
million. Countries were divided into five groups according-to GNP. Information on GNP was obtained from The
World Bank (74).

Burkitt & - Trowell (I6), after reviewing the descriptive
epidemiological data from many "developing and developed
countries, concluded that there is usually a sequence in the
emergence of chronic disease as the diet of the developing country
becomes more “westernized”. Appendicitis and diabetes tend to
occur early, followed after several decades by coronary heart disease
and gallstones, then cancer of the large bowel, and finally various
chronic disorders of the gastrointestinal tract.

‘Such changes have occurred more obviously in countries or
population groups undergoing rapid transition between different
cultural stages. For example, the Australian Aborigines traditionally
derived most of their diet from roots and vegetables that contained
much fibre. During the first half of the 20th century, white flour and
sugar became their predominant sources of dietary carbohydrate,
and this change, together with a sedentary life-style, was linked to
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Fig. 5. Components of diet in relation to per caput gross national product?®
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“This diagram is based on an analysis of diet components, GNP, and mortaiity rates. Fifty-two countries
satisfied selection criteria for this analysis: information was available on per capita gross national product
(GNP) and on energy and fat consumption, and the population numbered more than one million. Information
on diet components was obtained from FAO (75). and on GNP from The World Bank (74).

the emergence of high rates of obesity and diabetes, followed by
hypertension and coronary heart disease.

American Indians in the USA, who formerly consumed maize
(corn) in large quantities, have experienced gross obesity and
diabetes since changing their main sources of dietary carbohydrate
to white flour and sugar. Now, more than 50% of Pima Indians over
35 years of age have diabetes. The dietary transition, and the
associated obesity, appear to be important causes of the diabetes;
however, other life-style changes, including reduced physical activity
and increased stress, are possible contributors. Similarly, in the
South Pacific Island of Nauru, 70% of people over the age of 50
years have diabetes. This change, which followed the rapid
introduction of a cash income with a sedentary life-style, has
produced a dramatic change in health.

The dietary staple in southern China has been rice for many
centuries; in the north the main staple is corn or wheat.
Traditionally, fat and sugar consumption has been low and animal
protein consumption especially low. However, the diet is gradually
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changing in the cities to resemble that of the more affluent countries,
and this has been associated with the appearance of significant
coronary heart disease and diabetes. For example, in Shanghai
County, China, during 1960-1962, cancer, cerebrovascular disease,
and heart disease were the sixth, seventh, and eighth most common
causes of mortality, whereas by 1978-1980 they had become the
three leading causes of death (7).

The island of Mauritius, inhabited by one mllllon people of
various ethnic backgrounds, has experienced substantial gains in life
expectancy over the past four decades. Concurrently, new health
problems have emerged, and today cardiovascular diseases,
diabetes, and cancers are the leading causes of morbidity and
mortality. Deaths from cardiovascular diseases accounted for about
2% of all deaths in the early 1940s, and for about 45% of deaths in
the 1980s. Age-standardized death rates, since 1960, have doubled
for coronary heart disease, have remained high for stroke (in
contrast to decreases in most other countries of the world), and have
trebled for cancer of the breast in women.

Among the developing countries, Mauritius is frequently cited as
an example of a country in which economic and social transition has
occurred unusually rapidly. The emergence of chronic degenerative
diseases associated with this transition has had serious implications
for the direct costs to the health sector and, indirectly, to the national
economy. The national government -has, therefore, recently
committed itself to a programme of developing “primordial”,’
primary, and secondary prevention strategies for the prevention and
control of these recently acqulred dlet related dlseases

2.2.1 Urbamzatzon changing dzet and chromc diseases in
developing - counlrles

A strlklng change in developing countries has been the rapld
increase in the proportion of people living in urban areas. This has
had an immediate impact on the nature of the food supply, because
no longer is a household relying on the ready availability of home-
grown produce or on its storage within the household. The cash
economy is of far greater significance for the urban household’s food
supply, and expanding urban communities place great demands on
the transport. and storage systems for food. Food preservation

1A prlmordlal preventlon strategy aims at preventing the emergence of
predisposing conditions in communities in which they have not yet appeared.
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therefore becomes of even greater significance than in the rural areas,
and the availability of large numbers of people within a confined
area provides a ready market for the development of small and
medium-sized food industries. These developments are often
encouraged by government subsidies, tax incentives, or admin-
istrative support as governments seek to solve the problem of both
urban unemployment and food supply.

Not surprisingly, therefore, analyses of the dietary patterns of
urban and rural dwellers in the same country show striking
differences. There is an almost universal increase in fat and sugar
consumption in urban areas compared with the related rural
communities, which usually have to depend on their staple crops of
cereals, tubers, vegetables, and fruits.

Thus, there are social and economic pressures for developing
countries to change their diet towards that of affluent societies. As
urban societies grow and generate money, they also perceive the new
diet, similar to that of other affluent communities, as a symbol of
their newly acquired status. They therefore tend to adopt diets
containing more animal products, fats, and sugars. Within the urban
setting, the food industry can also flourish and exert substantial
influence by promoting the consumption of soft drinks, meat
products, confectionery, snack foods, and other convenience foods
rich in free sugars and fats. This commercial activity is rarely based
on health considerations; the consequences for the health of
consumers may often be detrimental.

As the urban elite (e.g., government civil servants and other
professional groups) in the developing world experience higher rates
of cardiovascular disease and cancers, there is an inevitable increase
in the demand for medical therapy of the kind found in affluent
societies. The provision of high-technology, hospital-based medical
care within the cities of developing countries both distorts the
pattern, and escalates the costs, of health care.

Hypertension and heart disease are already major health
problems in many African cities and are of rapidly increasing
concern in Asia. For example, the prevalence of high blood pressure
in both men and women is at least four times as high in urban as in
rural areas of Ghana (/8). The transition from village to urban life-
styles in Papua New Guinea, reviewed by Sinnett et al. (/9), has been
followed by increases in hospital admission rates for hypertension
from 0.5 per 100000 in 1961 to 7.5 per 100000 in 1984,
Hypertension was found especially in urbanized communities with

37



long periods of European:contact, together with obesity and
maturity-onset diabetes. More recently, a significantly increased
number of cases of coronary heart disease has been reported in
Papua New Guinea.

Urban populations in Latin America have patterns of mortality,
in persons surviving childhood, very similar to those of Europe and
North America. A study of 12 cities (2 “western” and 10 Latin
American) showed that in all the cities, whether “developed” or
“developing”, the leading causes of death after childhood were
cardiovascular diseases and cancer.

Major differences are now emerging between the health patterns
of urban and rural areas in the developing world. Statistics used for
the disease patterns of the developing world markedly underestimate
the current impact .of cardiovascular disease and cancers in urban
communities in Africa, Asia, the eastern Mediterranean region, and
Latin America. Large increases in the urban population are
expected, especially in developing countries (20), and, with these, a
deterioration in many aspects of the nutritional quality of food is
likely. This suggests that there is an urgent need to rethink national
agricultural and food policies for urban as well as rural commu-
nities, before governments in developing countries are perhaps
overwhelmed by the demands for diagnosis and management of
diseases that.can now be. hnked to current and projected dietary
changes.

2.2.2 Trends in diet and chronic diseases in developed countries

In developed countries, diseases related to life-style (including
diet, alcohol consumption, smoking, and the level of physical
activity) account for most morbidity and mortality. Age-
standardized mortality rates for cardiovascular disease and cancers
vary considerably among, as well as within, countries, as do rates for
non-insulin-dependent diabetes, liver cirrhosis, dental caries, and
bone diseases. These differences can be related to differences in
behaviour patterns and particularly to diet: In Belgium, for instance,
regional differences in mortality from ischaemic heart disease and in
liver cirrhosis show a clear correlation with regional differences in
the fatty acid composmon and the alcohol content of- the dlet
respectively.

Age-adjusted mortality rates from cardlovascular diseases and
from certain cancers have changed significantly in developed
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countries but to very different degrees. For instance, changes in
mortality from ischaemic heart disease in men aged 30-69 years
between 1970 and 1985 ranged from —49% in the USA to +72%
in Poland. Heterogeneous trends in mortality rates for
cardiovascular ‘disease in developed countries are largely un-
explained in the absence of precise surveillance data on possible
determinants. However, in some countries attempts have been made
to explain the national changes. In the USA, the reduction in average
blood cholesterol level was estimated to account for 30% of the
decline in mortality rates for ischaemic heart disease (21). Taken as
a whole, the evidence from comparisons among and within
developed countries supports the view that a range of chronic
diseases can be prevented to a substantial extent by life-style
changes, among which diet plays a crucial role.

2.3 Changes in human dietary patterns: a longer-term view

2.3.1 An evolutionary and historical perspective

With changes in human culture and technology come changes in
patterns of food production, processing, and storage. In addition,
with increases in economic prosperity within populations (or
segments of populations) come new consumer expectations and
demands. Recent and continuing changes in diet in some developing
countries resemble, to a variable extent, changes that have
previously occurred in the diets of developed countries. A long-term
historical view may help to set these changes in perspective.

2.3.2 Major historical changes leading to the “affluent” diet

The human diet has changed profoundly over what, in terms of
the long and gradual process of human biological evolution, is a very
short period of time. In most pre-agricultural societies, the supply of
food was variable and uncertain, dependent on seasons, and often
associated with periods of severe shortage or starvation. Deficiency
diseases have been age-old companions of primitive and pre-
industrialized societies. The human species is an unspecialized
(omnivorous) eater, capable of surviving on a diet consisting mainly
of meat, or one consisting almost entirely of vegetable matter (22).
Anthropological studies of the diets of hunter-gatherer societies that
have survived into the 20th century include that of the Bushmen of
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the Kalahari Desert in southern Africa, and provide a valuable
evolutionary perspective on modern dietary practices in developed
countries. The typical diet -of most of today’s surviving hunter-
gatherers, living in relatively fertile areas of the world, consists
mainly of a wide range of different foods of plant origin plus some
meat, which makes up.about one-quarter of the diet by weight. The
anthropological studies indicate that the fat intake of prehistoric
people living in temperate climates was about 20% of total calories
(i.e., half the current intake in developed countries) with an
appremably higher ratio of unsaturated to saturated fatty acids.
Fibre intake appears to have been about 45 grams per day,
compared with 15 grams or less in present developed-country diets,
and the intake of vitamin C was several times as high as that now
observed in affluent societies. Assuming that the modern human
species, Homo sapiens, evolved 30 000 to 50 000 years ago, then the
species has subsisted for most of its history on low-fat, high-fibre
diets, rich in vitamin C and many other micronutrients, to which it
presumably adapted biologically to achieve optimum function. The
profile of foods consumed by the hunter-gatherer persisted until the
first agricultural revolution approximately 10 000 years ago.

2.3.3 Agricultural revolutzons

A greatly improved food supply followed the cultivation of crops
in the first agricultural revolution. Continuity of -food supplies
became more certain, although still subject to drought, pests and
other natural hazards. This led to a better nutritional status, better
resistance to infection, and lower mortality in infancy and
childhood. As population numbers increased, so did the pressure on
the food supply, and this sometimes led to undernutrition and a new
rise in mortality from infection.-

The second agricultural revolution, dating from the mid-18th
century in Europe, led to an unprecedented abundance of food—
assisted by the introduction of the energy-rich potato from America,
of legumes, and, in southern Europe, of maize. Crop rotation, mixed
farming, and finally mechanized farm implements were also very
significant developments. These improvements were sufficient to feed
populations that trebled in size between the end of the 17th century
and the mid-19th century.

As with the first agrlcultural revolution; these developments were
associated with population increases, reflecting particularly a fall in
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childhood mortality from infections, because of the improved
nutritional status. The surplus population migrated to the cities and
provided the work-force for the industrial revolution, but at the
same time created a new pressure on food supplies. This provided a
new impetus for technological developments in food processing,
transport, and preservation.

Subsequently, in the second half of the 19th century, the “sanitary
revolution” in Europe led to effective control of the waterborne
diseases and some of the foodborne infectious diseases (e.g., typhoid
fever). Nearly half of the fall in mortality from infectious diseases
during those decades was attributable to reduced mortality from
tuberculosis, due mainly to improvements in diet and housing; most
of the rest was due to reduced mortality from typhus, other filth-
related fevers, diarrhoea, dysentery, cholera, smallpox, and scarlet
fever, in which an improved diet also played a significant role (23).

Concomitant with the increased production and the improved
distribution of food were enormous technological changes in food
processing. Also, edible plants and farm animals were improved by
selective breeding. About 200 years ago, the Industrial Revolution
also began to transform the life-styles of people in Western Europe
and North America.

These agricultural and technological activities contributed to the
development, in industrialized societies, of a modern diet that, n
nutrient profile and energy content, is far removed from the diets of
the hunter-gatherer and peasant-agriculture phases of human
cultural evolution. In northern Europe and North America, these
cumulative changes in diet have led to an increased supply of
protein-rich foods, and also of saturated fatty acids, since animal
storage fats are consumed in greater quantities, while the essential
structural fatty acids found particularly in plants form a smaller part
of the diet.

Fat intake rose steadily, fibre intake declined, and the
consumption of free sugars rose as consumption of complex
carbohydrates fell. The energy density of food has therefore
increased in recent centuries, at a time when human energy
expenditure (physical activity) has declined. Comparison between
the diet of the late-Paleolithic time (Stone Age) and the current
American diet shows large changes in protein, fat, sodium,
potassium, and calcium intake (24).

Today, therefore, the human diet of developed countries is very
different from that of about 150 generations ago, when the human
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species lived on wild plants and animals. Even 10 generatlons ago,
before the Industrial Revolution, diets were different. The most
significant changes in the human dlet have, in fact, taken place only
during the last few centuries, and the human species has had virtually
no time to adapt blologlcally to the rapid changes in the types and
amounts of food available.

Table 9 gives figures for the United Kingdom that highlight some
of the major dietary changes that have occurred over the last 200
years. The striking change is the substantial decline in the intake of
complex carbohydrates accompanied by the progressive rise in fat
and sugar consumption. These changes over a 200-year period are
mimicked in many ways by the differences found today between the
dietary patterns of hunter-gatherers and peasant agriculturalists in
developing countries and of people in developed countries, whlch are
illustrated in Fig. 6. - .

Recent approaches to nutrition in Europe and North America

~ In the 1930s, the primary concern in Europe and North America
was the elimination of deficiency diseases, and the widely promoted
concept of a “balanced diet” arose from efforts to prevent these. This
concept was based on the recognition that an appropriate mixture of
food items would provide the minimum requirement of protein,
vitamins, and minerals needed by the body. By the late 1950s,
epldemlologlcal research had begun to indicate that some chromc
diseases that were not normally associated with undernutrition
mlght nevertheless also be nutrition-related. Nutritional excess (or
“overnutrition™), in parallel with nutritional deficiencies (e.g., of
iodine and iron), thus became a focus of research. Since then,
cumulative scientific evidence has confirmed and elaborated the role,
of diet in the development of many of these chronic diseases.

‘Table 9. Estimated per caput consumptlon in the United Klngdom of varlous
foodstuffs, 1770, 1870, 1970

’ Foodstuff ,Grams per person per day
1770 1870 - 1970
Fat 25 75 145
Sugar . 10 80 : 150
Potatoes 120 400 240
Wheat flour 500 375 ' 200 -
Cereal crude fibre 5 1 0.2

*Reproduced from reference' 76, by kind permission of the publisher.
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Fig. 6. Percentage of energy obtained from different food components and sait and
fibre intakes of different human groups*®
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Thus, the concepts of the requirements for a balanced diet in
developed countries have, in recent decades, changed radically from
the needs recognized earlier this century, and are very different from
those in preceding centuries. These new concepts are now becoming
as relevant to developing countries as to developed countries.

2.3.4 Dietary change in Latin America

The native populations of Latin America have traditionally been
agriculturalists with a wide variety of diets. Thus, before countries
were governed by the Spanish and Portuguese there were diverse
indigenous patterns of agriculture with, for example, potatoes,
beans, and guinea-pigs forming the main dietary items in the
highland regions of South America. Camelids, for example the llama
and alpaca, were also a substantial source of meat and milk in
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Bolivia, Chile, and Peru, as well as serving as beasts of burden and
providing wool for clothing. In Mexico and in the northern parts of
Central America, maize and red beans were the staple crops, with
cassava, fruit, and a wide variety of other foods being grown in the
jungle areas further south. These crops had been grown for centuries
in South America and constituted major items of the diet. Thus, the
common bean (Phaseolus vulgaris L..) was cultivated as long ago as
5000 Bc, and probably even earlier in the mountainous regions of
Peru. Maize was also the principal food of the ancient civilizations,
including the Incas of Peru, the Mayas of Central America, and the
Aztecs of Mexico. In the New World before the time of Columbus,
maize was also the staple crop for a whole range of people who lived
in southern Chile at altitudes below about 3300 metres.

After the Spanish and Portuguese conquests, rice was introduced
into the lowland regions of Central America and cattle-rearing
became a major agricultural activity in South America. On the other
hand, the colonization of Central and South America led to the
transfer of a large variety -of foods across the world, e.g., maize,
potatoes, tomatoes, and beans. Following the Spanish and
Portuguese conquests, the dietary patterns continued to be diverse
throughout the. continent, but the populations still derived large
proportions of their energy, proteins, and micronutrients from
staples such as cereals (mainly maize in Mexico, Central America,
and the tropical and subtropical regions of South America, rice in
some: parts of Central and South America, and -wheat in northern
Mexico and the southern segment of South America), legumes
(black, red, or white beans in most of the continent) and tubers
(potatoes in Andean regions and yams in northeastern Brazil). Other
vegetables and a wide variety of fruits were available, but they were
not" eaten regularly in large amounts by most populations. Cane
sugar was introduced as a cash crop and sugar has become a major
source -of dietary energy in several Latin American countries.
Poultry, eggs and, to a smaller extent, pork, are now the most
common foods of animal origin, although intake is relatively low:
Cattle, although raised for export of meat in many countries,
provide meat as a major food only in Argentina, southern Brazil,
Uruguay, and the more affluent groups in other countries. Fish is not
a common food, even in coastal areas and around the rivers and
lakes.

Many diets are based on the habitual consumption of a few foods
that supply most of the nutrients and dietary energy (for example,
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the maize-and-beans food system of southern Mexico and
Guatemala, or the yam-and-beans system of northeastern Brazil).
These monotonous diets favour the development of specific nutrient
deficiencies, e.g., of iron and vitamin A, and make it difficult, though
not impossible, to satisfy the populations’ energy and protein needs,
especially in the case of young children.

South America is now seeing very substantial changes in diet, as
urban communities grow and the patterns of demand influence the
transport and sale of food; in most countries, 50-70% of the
population still live in rural areas, and consume mainly cereals,
legumes (beans) and other vegetables, with few animal foods. In
Argentina, southern Brazil, and Uruguay, a special situation exists,
the diet of large segments of the population being based on beef.
Whereas subsistence farmers in the country continue to grow much
of what they eat, city-dwellers rely on diets based on cereals or fibres
and legumes, but these diets are rapidly changing to resemble more
closely the North American and Western European diets. Processed
and semi-processed foods have supplanted many staples, especially
in urban and suburban areas. Aggressive commercial publicity and
the impact of films, television, and magazines, which depict certain
foods and beverages as being linked to higher social status, have
increased the use of products with little or no nutritional value.
These foods, rich in fat and sugar, have become important socially
if not as yet in nutritional terms, and are now beginning to be
substituted for the better traditional foods.

In the wake of urbanization, urban slums have emerged, resulting
in drastic changes in food habits. The diet of situm-dwellers is of poor
quality: legume consumption has decreased and malnutrition
increased; some processed foods have been incorporated. The urban
middle-income groups depend on local and processed foods
containing more fats and free sugars, as well as more animal foods
than rural diets. The higher-income groups have dietary patterns
similar to North American or Western European diets, with
relatively high consumption of animal foods, vegetable fats, and
sugars. Smoking and the consumption of carbonated sugar-
containing beverages and of alcohol are common in most countries.
In general, physical activity has decreased as a result of urbanization
among men, women, children of school age, and adolescents.

The food industry has also developed, and now has better means
of communication and systems