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Foreword

It is very appropriate that The Sixth World Food Survey should be
completed just before the World Food Summit that I have taken the
initiative to convene in November 1996. The World Food Summit, which
will bring together the heads of state and government from all regions of
the world in Rome, will address a major problem facing today’s world:
hunger and food insecurity. The basic aim of FAQ's world food surveys is
to provide the information available on the levels and trends of world
food supplies and the prevalence of food inadequacy and undernutrition.
Thus, The Sixth World Food Survey will be a major contributor to the
background information for deliberations on this subject at the Summit.

While the scope and contents of The Sixth World Food Survey are broadly
similar to its predecessors, certain new features have been included. First,
China and the former Asian centrally planned economies, which were
previously excluded from traditional estimates of the prevalence of food
inadequacy or undernutrition, are now included. Second, the | ,i:'
methodology of estimation, while essentially the same as that of The Fifth
World Food Survey, has been refined and improved in the light of A
improved knowledge. Third, there is now an expanded coverage of '
anthropometric indicators providing information on the nutritional status
of subgroups such as children, adolescents and adults. Admittedly,

- however, the available data are still inadequate or imprecise for many
countries and must therefore be supplemented by assumptions or the use
of models in order to estimate the prevalence of food inadequacy. The
solution to this problem depends crucially on the improvement of
primary data collection efforts by countries. Therefore, | take this
opportunity to urge member countries to assign a high priority to the
collection and provision of basic data (production, trade, consumption
and access to food by different population groups).

The main conclusion of the survey is that per caput dietary energy
supplies have continued to increase in the developing countries as a
whole, with the result that, during the two decades from 1969-71, the
prevalence of food inadequacy declined: 20 percent of the total
population had inadequate access to food in 1990-92 compared with 35
percent two decades ago. Even more remarkable was the improvement in
absolute terms, i.e. fewer people faced inadequate food access in 1990-92
compared with 20 years ago, notwithstanding the addition of 1.5 billion
people to the population of developing countries during this period. The
number of people with inadequate access to food declined from 918
million in 1969-71 to 906 million in 1979-81 and further to 841 million in
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1990-92. Nevertheless, this number was still very high in 1990-92, as one
out of five people in the developing world faced food inadequacy.

The Sixth World Food Survey provides a wealth of data, especially in its
Appendix tables which will hopefully assist national governments and
international agencies in their joint effort to eliminate food inadequacy
and undernutrition so that, one day in the not too distant future, food
security may be guaranteed to all men and women everywhere,

Jacques Diouf
DIRECTOR-GENERAL
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Explanatory note

Countries and country groups
he global analyses presented in this report are based on the data for
countries which had a population of more than one million in 1990,

The 15 republics of the former USSR and the five republics of the
former Yugoslavia have become independent states since 1991, However,
since historical food balance sheets for these newly independent
countries are not available, the analyses have had to be based on the data
from the former USSR and the former Yugoslavia.

For analylical purposes, countries and territories are classified as
developed or developing as well as by economic group. Developed
countries comprise the industrialized countries and economies in
transition. Developing countries are classified as low-income, middle-
income or high-income countries. This income-based classification is
used by the World Bank to determine eligibility for assistance from the
International Development Association. Developing countries are also
classified as least developed countries and low-income food-deficit
countries. The composition of all country groups, including the regional
groups, are shown in Appendix 1. The developing countries and
economic groups are defined as follows:

Developing countries. According to the Encyclopaedia Britannica, there is
no universally accepted definition of what a developing country is.
Despite the wide differences among developing countries, they share a
number of characteristics. In most developing countries, primary
{agricultural or extractive) production accounts for a very large
proportion of national income and, not infrequently, a disproportionate
share is taken up by one or lwo products. The level and range of
secondary industrial activities tend lo be very low and marked by poor
technological development. Most of these countries have large quantities
of surplus labour, considerable unemployment or underemployment and
fairly high rates of population growth. Another common feature is
inadequate infrastructure — poor road and transportation networks, a
lack of sufficient irrigation, etc. Equally important are the underdevelop-
ment of human respurces in terms of skills and education and the weak-
ness of economic and financial institutions.

Although a number of countries have made great strides in
development since the United Nations (UN) classification was
established in the 1940s, the list itself has remained practically unchanged
{except for the addition of newly independent countries) since that time.
As a result, certain countries - particularly in Asia and Latin America -
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continue to be classified as developing countries, despite the fact that
their economies may no longer qualify for that classification.

Low-income conntries are those which had a per caput GNP of US$695 or
less in 1993,

Middle-income countries are those which had a per caput GNP of more
than US$695 but less than US$8 626 in 1993,

High-income countries are those which had a per caput GNP of US$5 626
or more in 1993,

Least developed countries are low-income countries suffering from long-
term handicaps to growth, in particular low levels of human resource
development and for severe structural weakness (UN classification).

Low-income food-deficit countries are those which had a per caput GNP of
US$1 345 or less in 1993 and a net deficit in cereal trade averaged over the
preceding five markeling years.

Symbols and units of measure
- = none or negligible
= not available
0,00 = zero or a quantity which is less than half of the unit shown
Billion = 1000 million
Tonnes = metric tons

1969 /71 = a crop, marketing or financial year running from one calendar
year to the next

1969-71 = average for three calendar years

1969-71 to 1979-81 = the period from the first three-year average to the
second three-year average

Figures in tables may not add up because of rounding.
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Abbreviations

ACC/SCN NCHS

Administrative Committee Mational Center for Health
on Coordination / Subcommittee Statistics (United States)
on Nutrition (United Nations)

sD
BMI Standard deviation
Body mass index
UN
BMR United Mations
Basal metabolic rate
UNDP
CED United Mations Development
Chronic energy deficiency Programme
cv UNU
Coefficient of variation United Nations University
DES WHO
Dictary energy supply World Health Organization
GDr
Gross domestic product
GNP
Gross national product
HDI
Human development index
IFPRI
International Food Policy Research
Institute
LDCs
Least developed countries
LIFDCs

Low-income food-deficit countries
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Tu* Fifth World Food Survey reviewed the world food situation up to the
early 1980s. Since then, much has changed on the world economic
scene., With the collapse of communism, the so-called transition
economies have emerged in Eastern Europe and the former USSR; a
group of newly industrializing countries has begun to emerge in East and
Southeast Asia; and many countries in Latin America and the Caribbean
and Africa have been through a difficult period owing to a combination
of debt crises, falling commaodity prices, the rigours of stabilization and
structural adjustment programmes and, in many cases, drought and war.
At the same time, the spate of new breakthroughs that were being made
in agricultural technology in the 1960s and 1970s appear to have waned
in the 1980s, while environmental degradation has emerged as a major
concern. All these changes have poteptial consequences for the supply
and distribution of food around the world, with implications for the
nutritional well-being of its inhabitants.

The Sixth World Food Survey attempts to review the emerging situation of
food and nutrition in the world as a whole and in its various regions. The
latest period assessed is the triennium 1990-92 but, where possible, com-
parisons are made with earlier periods — specifically, the triennia 1969-71
and 1979-81 - in order to analyse the pattern of change over time. Three
major issues are covered in this survey: i) trends in the availability,
regional distribution and composition of food supply in the world;
ii) trends in the nutrition situation of the developing countries as assessed
by different measures of food inadequacy; and iii) the anthropometric
assessment of the nutritional status of people in the developing countries.

This introductory chapter gives a brief outline of the structure and
contents of the survey before clarifying certain concepls that figure
prominently in later chapters, which refer to estimates of food
inadequacy, undernutrition and the assessment of nutritional status.
These terms relate to the food and nutrition situation of a population, and
an attempt is made here to explain what they mean and how they relate
to or differ from each other, so as to help readers interpret the numerical
estimates offered in this report.

As indicated above, the latest period of assessment in this survey is
1990-92 and the analyses focus on the long-term changes that occurred
during the previous two decades. In the future it is planned to issue
world food survey updates on a regular basis so as to reflect new data
and short-term changes in food supply levels and the prevalence of food
inadequacy or undernutrition.
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INTRODUCTION

SURVEY STRUCTURE

Chapter 1 covers the trends in the availability, regional distribution and
composition of aggregate food supplies. It presents an analysis of how the
per caput availability of dietary energy supply, proteins and fats evolved
in the two decades preceding 1990-92. The analysis is made for the world
as a whole as well as for separate regions and leads to a discussion of the
distribution of food supplies among different regions of the world,
including how this distribution has been changing over time. Finally,
changes in the food supply composition are discussed, involving issues
such as the relative importance of different food groups (i.e. vegetable
products and animal products) in total food supplies, the nature of
diversification in food consumption patterns and the changing
importance of staple foods.

Chapter 2 presents estimates of food inadequacy in the world and its
different regions. By comparing the distribution of dietary energy supply
(DES) with per caput energy requirements in different countries, two types
of food inadequacy measures are provided, namely the prevalence and the
intensity of food inadequacy. The prevalence measure is concerned with
the proportion and number of people who have inadequate access to food,
i.e. those whose access falls short of a specified cutoff point. The previous
world food surveys also presented prevalence estimates for earlier periods
but the present survey offers, for the first time, estimates of the intensity of
food inadequacy. The objective of this new measure is to assess by how far
access to food falls short of requirements. This shortfall is measured from
two different perspectives: in terms of the underfed and in terms of the
country as a whole. The former perspective indicates the extent of
deprivation of the underfed or undernourished population; the latter is
meant to shed light on the seriousness of the challenge facing a country if
all its people are to have adequate access to food.

Chapter 3 complements the analysis of Chapter 2 by presenting
anthropometric assessments of nutritional status. The nature of available
data on the distribution of food supplies is such that the food inadequacy
approach can only deal with populations as a whole and not specific
population groups such as children, adolescents and adults. Information on
specific population groups is also of interest but requires a different
approach; hence nutrition anthropometry is used for this purpose in
Chapter 3. The coverage of developing countries is not as complete as in
the preceding chapters. Global estimates of undernutrition, as assessed by
anthropometry, can only be provided for children under five years of age
and for a limited number of developing countries, as the source drawn on
was the World Health Organization’s Global Database on Child Growth.
For adults and adolescents, the coverage is even more limited. Nonetheless,
an advance is made by presenting some estimates for adults who were
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typically left out of past anthropometric assessments. Nutritionists and
others have recently begun to accept the so-called body mass index (BMI)
as a satisfactory indicator for adults, while a growing number of
anthropometric studies are generating data on adult height and weight
measurements. This has made it possible to present more systematic
evidence on adult nutritional status in parts of the developing world.

Chapter 4 concludes the survey by reiterating salient findings of the
preceding chapters and by making observations on the relationships
between different indicators of deprivation. Food inadequacy and
anthropometric measures both try to capture, in different ways, the
phenomenon of nutritional deprivation. Both indicators are
fundamentally different, as explained below, and thus cannot be expected
to give similar estimates of the number of people who are nutritionally
deprived. Instead, they must be seen as complementing each other. For
comparisons across countries, more general indicators of deprivation,
such as per caput gross domestic product (GDP) and the human
development index (HDI) values are included. In countries where a large
proportion of the population suffers from nutritional deprivation, one
would generally expect a low level of human development.

The main body of the survey is followed by four appendixes. The first
presents the country compaosition of the regional aggregates and economic
groups used in this report. Appendix 2 comprises a main table containing
relevant data on individual countries and some auxiliary tables. Appendix
3 provides a detailed discussion of the methodology underlying the
estimation of food inadequacy, the results of which are presented in
Chapter 2, while Appendix 4 deals with methodologies related to the
anthropometric assessment of nutritional status presented in Chapter 3.

FOOD INADEQUACY AND ANTHROPOMETRY

The concern with undernutrition underpins much of this survey. Two
kinds of undernutrition indicators are used: food inadequacy and
physical growth and development indices. In order to interpret correctly
the estimates based on these indicators, il is necessary to understand the
extent to which the indicators can capture the underlying concept and
how they themselves are related. With that objective in view, a discussion
of the relationship between food inadequacy and anthropometry is
presented here,

Undernutrition and food inadequacy
The concept of food inadequacy, as defined in this survey, is very close to
the concept of undemutrition. Both refer to energy deficiency relative to
requirement norms; however, they are not identical. Owing to this
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conceptual difference as well as some methodological compromises
enforced by the limitations of knowledge, the estimated prevalence of
food inadequacy will diverge from the actual prevalence of
undernutrition, even leaving aside the problem of measurement errors.
Following is an explanation of some of the main reasons for this
divergence,

i) The role of general health and the incidence of infectious diseases in
the aetiology of undernutrition can affect the prevalence of food
inadequacy. One consequence of infection is to raise the dietary
energy requirements of the body. This is because extra energy is
needed to fight infection and enable the body to recover from the
damage done, and also because increased food losses may occur
owing to malabsorption in the case of gastrointestinal diseases. Since
the incidence and severity of infection vary depending on a mul-
tiplicity of factors such as the hygiene and sanitation of a par-
ticular environment, traditional practices of personal hygiene and
access to both preventive and curative health care, dietary energy
requirements will also vary according to the same factors.

Ideally, food adequacy should be assessed relative to different
energy requirements associated with different environments of health
and hygiene. In practice, this is difficult to do, as it requires a detailed
knowledge of the disease environments of each region and of the
effects they might have on energy requirements — such knowledge
simply does not exist at present. As a result, the methodology of
estimating energy requirements usually makes the simplified
assumption of a satisfactory environment of health and hygiene. The
present survey departs from the standard practice by allowing for
recovery from frequent bouts of infection in the estimated energy
requirements of children. This leaves out adolescents and adults,
however, and even for children the allowance may not be adequate
for particularly severe conditions. Therefore, it is very likely that the
energy requirements calculated for different regions of the
developing world fail to allow fully for the effects of infection. To that
extent, the assessment of food inadequacy presented may well
underestimate the true prevalence of undernutrition,

ii) Another reason why the presence of infection may cause a divergence
between the prevalence of food inadequacy and undernutrition is
that, in cases of severe infection, the body may not be able to absorb
the dietary energy that is ingested as food, and sometimes (as in the
case of anorexia) the infected person may already have a lower than
normal food intake. Repeated infections over a long period of time
will make a person undernourished even if his or her access to food is




adequate for a healthy and active life. In this event, the prevalence of
food inadequacy will necessarily underestimate the prevalence of
undernutrition.

iii)A potential source of divergence which may lead instead to an
overestimation of the prevalence of undernutrition is the
methodology, adopted in this survey, based on the assumption that
each individual has a fixed requirement of dietary energy. If a
person’s access to food is consistently below this fixed level, he or she
will be unable to maintain his or her body weight or physical activity.
It is thus argued that, if the daily energy intake is below the optimal
level required for a balance of energy or stable body weight and for
sustaining a socially desirable level of activity, a person is
undernourished. On the other hand, some would argue that there
may be a range of variation in energy requirements, which reflect a
metabolic adaptation to a lower daily energy intake at little or no cost
in terms of reduced body weight and activity. In this case, a person is
said to “adapt” to a low level of daily energy intake and is therefore
not deemed to be undernourished. Thus, the methodology which
estimates food inadequacy based on fixed energy requirements may
overestimate the prevalence of undernutrition.

The magnitude of any such overestimation in the present survey is
likely to be rather small. First, although the relevant knowledge is still
incomplete, it is believed that the range of metabolic adaptation that
entails little or no cost is probably very small. Second, the
methodology adopted bases energy requirements on the minimum
levels of body weight and physical activity observed among healthy
individuals,' These minimum levels refer to the lower end of the
range of interindividual variations (in body weight and activity) and
not directly to the possibility of metabolic adaptation by a person, but
it seems unlikely that individuals could adapt without any risk to
health and function below these minimum levels. Consequently, if
there is any overestimation of undernutrition in this survey, it is small.

Undernutrition and anthropometry
The claim of anthropometry as an indicator of undernutrition is that it
can determine whether or not a person is in good health by judging his or
her weight and height against the normal range of weights and heights of
a healthy population.’ Certain points need to be clarified regarding this
claim.

! The reason for this is explained in Appendix 3.
* This detailed methodology and its logic are explained in Appendix 4.




INTRODUCTION

Undernutrition occurs as a result of inadequate access to and
utilization of dietary energy by the body. Regardless of whether
utilization is inadequate because food intake is low or because the body
is unable to absorb energy owing to the effects of disease, the results of
low utilization will be reflected in the dimensions of the body - in the
form of either low height or low weight or both. Therefore, to the extent
that weight and height measurements indicate the presence or absence
of undernutrition, whether it be owing to a lack of food, to disease or
both, anthropometry provides a fairly comprehensive measure of
undernutrition. However, it leaves out an important dimension.
Undernutrition has been defined as a state of dietary energy deficiency
whereby an individual is unable to maintain good health (in the sense of
being free from avoidable morbidity, risk of premature mortality, etc.) or
a desirable level of physical activity. An anthropometric assessment
cannot provide information on whether an individual is capable of
maintaining a desirable level of physical activity. A state of dietary energy

= deficiency may manifest itself by keeping physical activity at a low level

= in order to maintain an energy balance. Anthropometry cannot capture
hﬁ* this particular manifestation and may therefore tend to underestimate the

=y prevalence of undernutrition. However, if people behaved in such a way
Ill'!‘; y that, when faced with dietary energy stress, they first allowed their

physical dimensions to adjust before reducing their activity,
anthropometry would correctly capture the whole set of undernourished
population. Unfortunately, there is no convincing evidence that people
consistently behave in this way, i.e. giving priority to physical activity
over physical dimensions. Consequently, anthropometric assessments
will generally underestimate the prevalence of undernutrition, and this
point should be kept in mind when interpreting the anthropometric
estimates of nutritional deprivation.

Food inadequacy and nutritional anthropometry

The preceding discussion suggests that neither the food inadequacy
approach nor the anthropometric assessment approach can fully capture
the phenomenon of undernutrition. Each captures different aspects, so
estimates of undernutrition based on them will inevitably differ. It is also
evident that each approach has its own strengths and weaknesses. It is
therefore necessary to use them in tandem so as to allow as complete an
assessment of nutritional deprivation as possible. Such is the strategy
adopted in this survey.

It is also interesting to note that the two approaches have certain
methodological features in common: both rely on data containing
unknown measuremert errors; both em ploy anthropometric
measurements to calculate daily energy requirements, in the case of the



food adequacy approach, and to generate proxy indicators of nutritional
status, in the anthropometric approach; and both apply analytical
methods that essentially generate probability estimates of the number of
people at risk either of having inadequate access to food or of being
undernourished.
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Trends in availability
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This chapter presents an analysis of the availability and composition of
food in the world, both globally and by region.” Trends in the per
caput availability of dietary energy, proteins and fats are discussed, as are
the distribution of food among different parts of the world and the
changing patterns of food consumption in both developed and
developing countries. The basic data for this analysis are derived from the
food balance sheets compiled every year by FAO with country-level data
on the production and trade of food commaodities.* Using these data and
the available information on seed rates, waste coefficients, stock changes
and types of utilization (feed, food, other uses), a supply/utilization
account is prepared for each commodity in weight terms. The food
component, which is usually derived as a balancing item, refers to the
total amount of the commaodity available for human consumption during
the year. Besides commodity-by-commodity information, the FAO food
balance sheets also provide total food availability estimates by
aggregating the food component of all commodities after conversion into
nutritive values. From these values and the available population
estimates, the per caput dietary energy, protein and fat supplies, which
form the basis of the analysis in this chapter, are derived.

In attempting to obtain a consistent estimate of food supply within a
specified year, certain difficulties are faced when matching the reference
periods of trade and agricultural production data and when estimating
annual changes in stocks. However, the effect of possible errors owing to
these difficulties can be reduced if the analysis of food supply is based on
averages of tlwo or more years. As in the past, the present world food
survey is based on three-year averages, with information covering the
most recent period for which data are available, i.e. 1990-92, as well as
1969-71 and 1979-81 in order to indicate the broad trends. The survey
covers 98 developing countries and 31 developed countries (countries
with a population of less than one million were excluded).

TRENDS IN DIETARY ENERGY SUPPLY
Worldwide, per caput dietary energy supply (DES) increased by 11
percent — from 2 440 to 2 720 kcal/day - during the 21-year period
between 1969-71 and 1990-92 (Table 1). This translates into an average
annual growth rate of about 0.5 percent over the two decades. It is worth

*'The country composition of the regional aggregates and economic groups is presented
in Appendix 1.

*These annual statistics are published occasionally as three-year averages, e.g, FAQ
Food Bulance Sheets, 1984-86 average, published in 1991,
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noting several aspects of this overall performance, some of which signify
positive achievements and others which do not. The positive
achievements can be enumerated as follows:

*First and foremost these figures indicate that, in the world as a whole,
food production has continued to outstrip population growth,
although not universally so.

*Second, the developing countries as a group have continued to
increase their per caput DES at a faster rate than the developed
countries in spite of experiencing a much higher rate of population
growth. In the 19805, for example, the annual average growth rate of
per caput DES was 0.7 percent in the developing countries as against
0.2 percent in the developed countries (Table 1). This was partly
because the former had started from a much lower base, but it may
also be a reflection of the fact that, owing to technological and other
advances, they were able to make good use of available resources in
an effort to keep ahead of population growth.

Against these positive achievements, one must also weigh two
disconcerting developments: the worldwide slowdown in the growth of
per caput DES and the absolute decline in per caput DES in large parts of
the world.

*Both the developed and the developing regions experienced a slight
slowdown in the growth of per caput DES in the 1980s compared
with the 1970s ~ from 0.3 to 0.2 percent and from 0.9 to 0.7 percent,
respectively (Table 1). There were, however, significant intraregional
variations. In the developed world, the slowdown was exclusively
confined to the transition economies where the annual growth rate in
fact turned negative in the 1980s from a small but positive rate (0.2
percent) achieved in the 1970s. By contrast, the annual growth rate of
per caput DES in the industrialized countries increased from 0.3
percent to 0.5 percent during the same period.

There were also variations within the developing world.
Considering the geographical classification first, the slowdown in the
growth of per caput DES was confined mostly to East and Southeast
Asia and the Latin American and Caribbean countries. Sub-Saharan
Africa continued to experience a virtually unchanged negative
growth, while South Asia emerged as an exception by experiencing a
change from almost zero growth in the 1970s to an average annual
rate of 0.9 percent in the 1980s (Table 1).

The sharpest decelerations in annual growth in per caput DES were
mostly confined to the two regions which had already attained a
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fairly high level of per caput DES by the end of the 1970s (the Near
East and North Africa and Latin America and the Caribbean), while
the countries in the “low-income” and “low-income food-deficit”
groups on the whole mamtained steady growth, as can be seen from
Table 1. These countries either experienced a slight acceleration in the
growth of per caput DES or maintained a steady growth. However,
this is not true for all countries in these regions, especially those that
belong to the group of least developed countries (LDCs).

*Even more disconcerting than the phenomenon of declining growth
in per caput DES is that it failed to grow at all in many parts of the
world, and, in some parts, even declined in absolute terms.
Considering the two decades together, there was an absolute decline
in per caput DES in sub-Saharan Africa and the transition economies
and stagnation in the LDCs as a whole (Table 1). The problem seems

PER CAPUT DES BY REGION AND ECONOMIC ¢

Raglon/ecanamic group Per caput DES
1969-71 1979-81 199092
keal/day)

| H pii.'.l'-ti.l'
Developed countries 3280 3 350
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to have become endemic in sub-Saharan Africa, where the per caput
DES declined in each of the two decades, whereas for the transition
economies the decline was more marked in the 1980s, The same
decade also brought stagnation to the indebted Latin American and
Caribbean countries, which had done reasonably well in the
preceding decade.

Once again, it needs to be emphasized that what is true for group
averages is not necessarily true for each individual country within
the group. Performance varied significantly even among countries
within regional groups.

Table 2 lists the top five and bottom five countries within the
developing world as judged by the growth of per caput DES
achieved in the two decades between 1969-71 and 1990-92. Each of
the top five countries (Algeria, Saudi Arabia, Tunisia, Lebanon and
the Syrian Arab Republic) achieved growth rates in excess of 1.5
percent per annum, which is three times the world average of 0.5
percent, while the bottom five countries (the Central African
Republic, Afghanistan, Liberia, Malawi and Peru) suffered a negative
annual growth rate of between -1 and -1.5 percent.

DES GROWTH IN RELATION TO POPULATION GROWTH
This analysis has so far been concerned with the level and growth of per
caput DES which is the result of two separate trends, one involving total
DES and the other involving population. Since these need not move in
the same direction, it would be useful to consider them separately and
look at their relationship so as to give a clearer picture of how the trends
in per caput DES came about. The relevant figures are presented in
Table 3.

TABLE 2

TOP FIVE AND BOTTOM FIVE DEVELOPING COUNTRIES IN TERMS OF PER CAPUT DES
GROWTH RATES, 1949-71 TO 1990-92

Central African Rep.

Afghanistan
Liberia




DES AND POPULATION GROWTH BY REGION AND ECONOMIC GROUP,

1949-71 TO 1979-81 AND 1979-81 TO 1990-92

TABLE 3

1¥25-01 o 20892

| Reglon/economic group Average annual rate of Increase
o DES Population Por coput DES
(Parcantage)
Developed countries
1969-71 to 1979-51 1.1 0.8 0.3
1979-8§1 to 1990-92 0.9 0.7 0.2
[ndustrialized countries
1969-71 ta 197981 11 0.8 n3
1979-81 to 1990-92 12 0.7 05
Transition economies
1969-71 to 1979-81 1.1 0.9 0.2
1979-81 1o 1990-42 02 0.7 L]
l:.'!.l,‘\rrit;;ﬂ'ns countries
1969-71 to 1979-81 3.1 12 0.9
1979-81 to 1990-92 28 21 0.7
Latin Amarica and the Carfbbean
1969-71 to 197981 3z 24 0.8
1979-81 to 19992 2.1 21 .0
m M 28 29 1.3
¥ 1 tvr:rl 5 -3
1979-51 to 195-92 2.9 al 0.2
Near East and North Africa
196871 to 197981 45 27 1.8
197981 10 1990-92 31 28 0.3
East and Southeast Asia
1969-71 to 1979-81 34 20 14
197981 bo 19490-92 2.7 1.6 1.1
Seruth Asta.
196971 to 197951 23 2.3 0.0
1979-81 1o 1990.92 al 2.2 09
FE;I_‘I.EII‘.I.‘II{' E_rgup!n E_Hﬂrul;upi_ng countries
25 2.4 -0.1
2.6 2.6 n.on
3.0 22 08
20 21 08
2.8 21 0.7
9 20 (1R
a7 25 12
25 22 03
World
1969-71 to 1979-81 24 1.9 05
2.2 1.7 0.5

B
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It was noted earlier that global per caput DES grew al a more or less
constant rate in the two decades under consideration. It can now be seen
that this constancy was the result of a mutually offsetting deceleration in
the growth of food supplies and population. In other words, the growth
of world food supplies slowed down over time - from an annual rate of
24 percent in the 1970s to 2.2 percent in the 1980s — and, despite this
slowdown, a constant rate of growth in per caput DES was maintained
because population growth also slowed down correspondingly from 1.9
to 1.7 percent per annum. This offsetting slowdown in the growth of DES
and population is also evident in most of the broad regions but there are
some nolable variations in pattern,

*In the transition economies, the growth of DES slowed down more
than population growth, resulting in negative growth of per caput
DES in the 1980s,

*The LDCs, and especially the countries of sub-Saharan Africa,
experienced the opposite phenomenon of high DES growth being
offset by high population growth. Contrary to the overall trend, both
the DES and the population grew faster in the second decade in these
regions but DES growth was again offset by population growth. Thus,
although both the transition economies and sub-Saharan Africa
experienced negative growth in per caput DES in the 1980s, this was
explained by different sets of forces in each case.

*South Asia and, to a lesser extent, the industrialized world, diverged
from the overall pattern of DES and population growth. In these
regions, the rate of DES growth accelerated while population growth
declined, thus producing a higher rate of growth in per caput DES in
the 1980s compared with the 1970s.

The analysis of DES growth in relation to population growth throws an
interesting light on the comparative experiences of South Asia and sub-
Saharan Africa — the two most impoverished regions of the world. In the
two decades whether taken together or separately, these regions did not
differ much in terms of growth of aggregate DES but, in South Asia,
population growth was lower and declining while, in sub-Saharan Africa,
it was higher and on the rise (Table 3). As a result, per caput DES rose in
South Asia, especially in the 1980s, while it declined in sub-Saharan
Alfrica in both decades,

In addition to relating DES growth to population growth, it is useful to
relate DES growth with initial levels of per caput DES. The higher the
initial level, the more difficult it is to achieve a given rate of growth. This
means that a low rate of growth at higher levels of per caput DES is a
qualitatively different phenomenon from slow growth at lower initial
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levels; it is necessary to distinguish between the two in order to identify
the nature of constraints affecting per caput DES growth, A proper
analysis requires the classification of countries according to initial levels
of per caput DES and population growth. Such a two-way classification
according lo the initial per caput DES level was made, taking 2 500
keal/day as the dividing line on the grounds that no developed country
has a per caput DES below this level (see Appendix 2), while the
classification according to population growth was made with 2 percent
per annum as the dividing line.

A comparison of per caput DES growth rates of developing countries
classified in this manner produces the following results (Table 4): A few
countries experienced slow growth in per caput DES despite having
relatively low rates of population growth as well as low initial levels of
per caput DES. Prime examples are Haiti, Afghanistan and Cambaodia,
where the per capul DES actually declined over the two decades. Al the
opposite end of the scale, a few countries (notably Mexico, Egypt and
Turkey) registered relatively high rates of growth in per caput DES,
despite experiencing a high initial per caput DES and high rate of
population growth. 15

TABLE 4

DISTRIBUTION OF 98 DEVELOPING COUNTRIES BY PER CAPUT DES IN 1969-71 AND ITS GROWTH |

FROM 196%-71 TO 1990-92, AND BY POPULATION GROWTH

Per capul DES 194%-71: <2 500 keal/day >2500 keal/day |
Annuol population growth role, 1949%-71 o 1900-92: = 2% = 3% =2% 3% |

Par copul DES annual growth rote, 1969-71 to 1990-92:  <05% »05% s05% >D.5% =0.5% »05% =0.5% »0.5%

(MNumther of countries)

Developing countries 528 3 6 3 3 5 3
Latin America and the Caribbean L B 2k S
Sub-Saharan Africa i P o o0 o0 0
Near fast and North Africa L s el : 2 o o W
‘East and Southeast Asia a4 4 1 2 0 0 0 2
Soufh Asialit 2 2 1 0 0 o 0 0

Economic groups of developing countries

Least developed A 8 3 0 o o0 o o
Low-income food-deficit e [T R o1 0 0
Low-income 32 9 5 1 0 1 0 @

g 2 5 4

Hiiddlesincome: 13: 19 0 5

1

3 = e e T A T T . ——————

|

i
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TABLE 5

TOTAL AND ANIMAL PROTEIN SUPPLIES BY REGION AND ECONOMIC GROUP,

1949-71, 1979-81 AND 1990-92

Reglon,/economic group Tolal protain Andmial prob
1849-71 197581 1990-92 1948-T1 1979-81 1990-92
(g/per caput/day)
Developed countries a5 59 102 51 56 59
Industrinlized countries 93 o7 103 54 58 63
Transition cconomies 108 103 100 44 51 51
'Dcwe_lnping countries 53 57 A2 10 12 15
Latin America and the Caribbean 65 68 i 25 29 29
Sub-Saharan Africa 54 51 49 1 12 10
Near East and North Africa 1] i & 14 18 18
East and Southenst Asia 49° 56 65 7 9 16
South Asia 51 30 55 7 7 10
Eﬁ;uziﬁapfh;i JI‘\"I.‘I.I}P-FHé :uunlnrﬁ
' v ' 52 51 50 10 10 9
50 53 50 8 9 12
51 53 50 7 & 12
59 66 (2] 18 21 23
[ -1 71 2 23 5
a— e e — =

TRENDS IN AVAILABILITY OF DIETARY PROTEIN
AND FATS
As changes in food supply levels are usually accompanied by
maodifications in food consumption patterns, the changes in protein and
fat supply levels can differ to a certain extent from those in energy supply.
Specific information on dietary protein and fats for 1969-71, 1979-81 and
1990-92 is presented in Tables 5 and 6.

As in the case of DES, per caput protein and fat supplies in the world as a
whole increased steadily in the two decades from 1969-71. The same
pattern of steady increases is also observed for the broad groupings of
developed and developing countries. However, variations in this pattern
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TABLE &

TOTAL AND ANIMAL FAT SUPPLIES BY REGION AND ECONOMIC GROUP,

1969-71, 1979-81 AND 1990-92

Region/economic group Total fats
16971 197%-81 1990-92 198271 19re-81 1990-92

Animal fols

{glper copulfiday)

Developed munlrifs 108 118 125 ] 73 73
, 117 127 138 2 75 76
|
B9 100 98 Al i a7 |
33 40 51 12 15 19
57 71 Fi-] 30 3 4
!
Sslh,snhirmw.ﬂﬁa 41 42 a1 9 1] G |
Heuf Elﬂ ,md MNorth Africa 50 hS 70 18 2 20 !
|
25 33 51 10 14 24 | |
i 17
20 32 41 8 8 1

Econaomic gmu ps of de\lelnping muntnnﬁ i

T
3l 31 a3 9 g9 8
2 a5 -+ 10 12 18
28 34 45 9 12 18 ]
46 55 68 20 23 24
Hu::lrld = 55 il 69 28 i} 32
-.:_—5 e T e L e e o s = —- 3 =

begin to emerge as soon as the analysis is disaggregated into smaller
groupings.

In the developing regions, changes in per caput protein supplies seem to
have followed four broad patterns. In sub-Saharan Africa per caput protein
supply declined in each of the two decades, which parallels the decrease in
that region’s per caput energy supply. In Latin America and the Caribbean
and the Near East and North Africa positive gains were made in the 1970s
but this momentum was lost in the 1980s. In East and Southeast Asia
increases occurred in both decades. Finally, in South Asia the supplies
remained constant in the 1970s and then increased in the 1980s.

The patterns of change in per caput fat supply are similar to those of
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protein supply but with the following differences: first, in sub-Saharan
Alfrica, per caput fat supply remained constant over the two decades
instead of declining in absolute terms as did the per capul protein
supply; second, the acceleration in the growth of per caput fat supply in
Asia occurred in the 1980s, not only in East and Southeast Asia (as in the
case of protein) but also in South Asia.

Considering the dietary energy, protein and fat contents of aggregate
food supplies, and on the basis of the experience of the two decades from
1969-71 to 1990-92, it is possible to distinguish three regional groupings in
the developing world:

i) Sub-Saharan Africa, which experienced absolute declines in per caput
energy and protein supplies but a constant per caput fat supply.

ii) Latin America and the Caribbean and the Near East and North Africa,
where strong growth in the 1970s turned into either much slower
growth or complete stagnation in the 1980s with respect to per caput
dietary, protein and fal supplies.

iii)East, Southeast and South Asia, where steady or accelerated increases
in per caput dietary energy, protein and fat supplies occurred in the
1980s,

DISTRIBUTION OF FOOD IN THE WORLD
As a result of various changes in the availability of food in different parts
of the world, the distribution of food among regions and countries as
well as the disparities between different parts of the world are changing
over time. This section attempts to delineate some of the changes.

During 1990-92 the developing regions, which contained 76 percent of
the world’s population, had access to 71 percent of the world’s DES, 66
percent of its protein supply and 57 percent of its fat supply (Figure 1).
The disparity between the two parts of the world is obviously much
sharper with respect to protein and fat supplies than with respect to
energy for the simple reason that protein-rich and fatty foods are
normally more expensive than basic energy-rich foods. Nevertheless, the
difference in per caput DES is still quite large, As can be seen from Table
L. per caput DES in the developed world was 3 350 keal in 1990-92
compared with 2 520 keal in the developing countries, i.e. the average
person in the developed world consumed one-third more calories than
the average person in the developing world.

Since considerable disparities exist within both the developed and
developing regions, the data were disaggregated further so as to present a
clearer picture of the distribution of per caput DES. The developed
regions were divided into industrialized countries and the transition
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economies (i.e. the former USSR and the East European countries), while
the developing regions were classified as the LDCs and others (for
details of classification, see Appendix 1). The distribution of food and
population for 1990-92 in these four regions is shown in Figure 2. The
industrialized countries’ share of the world’s DES was far in excess of its
population share, while the opposite was true for the LDCs, The

FIGURE 1

DISTRIBUTION OF POPULATION AND FOOD SUPPLY IN DEVELOPED AND DEVELOPING

REGIONS, 1990-92

POPULATION DIETARY ENERGY SUPPLY

PROTEIN SUPPLY FAT SUPPLY

43%
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remaining two groups’ shares of DES and population were fairly close to
each other.

The disparity in per caput DES between the richest and poorest parts of
the world becomes much more pronounced at this lower level of
aggregation. Whereas the average person in the developed regions as a
whole consumed one-third more calories than his or her counterpart in

FIGURE 2

DISTRIBUTION OF POPULATION AND FOOD SUPPLY IN LDCs, NON-LDCs, INDUSTRIALIZED

COUNTRIES AND TRANSITION ECONOMIES, 1990-92

POPULATION DIETARY EMERGY SUPPLY
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the developing regions in 1990-92, the average person in the
industrialized countries consumed two-thirds more calories than his or
her counterpart in the LDCs. If account were to be taken of disparities in
available food supplies among individuals within countries, undoubtedly
the most privileged would be found to be consuming a multiple of the
amount of calories consumed by the poor.

The LDCs lagged way behind even in comparison with the more
privileged parts of the developing world. Thus, for example, the average
person in the so-called middle-income countries of the developing world
consumed just over one-third more calories than the average person in
the LDCs (Table 1).

As a result of widely different changes in the availability of food in the
world, the gap between the richest and poorest countries has become
wider over ime (Figure 3). Widening gaps are observed both between the
developed and developing regions and within the developing world itself.

FIGURE 3 y

-
PER CAPUT DES IN DEVELOPED AND DEVELOFING REGIONS IE‘I

— Daveloped Industialzed
mmm Developed tranaltion
wees  Daveloping non-LDCs
L ww = Developing LDCs

197981 199092
) r Sl o it e
ot 0, A gl L)
— Noar Ecat aricl Norfh Affical
mms Latin Amerca ard the Canbbeon
L st e v it ond SoUtheast Asio

w == South Asia
—  Sub-Sahoron Afico

-
- ——

e

_________________ o T e




TRENDS IN AVAILABILITY AND COMPOSITION OF FOOD SUPPLIES

BOX 1

FOOD SITUATION IMN THE REPUBLICS OF THE FORMER USSR

ss the lmﬂging food situation in the repub-
¥ il!ﬁﬂﬂl on the estimates of per caput DES for
tes do not include alcoholic beverages.

d categories according to their per caput
evels of per caput DES - about 2 700 to 2 800 !
ta Uzbekistan, Tajikistan, Turkmenistan,
= Ih a per caput DES of more than 3 300 keal

Ukraine, Belarus and Moldova. The Republics |
Lithuania as well as the Russian Federation belonged

PER CAPUT DES IN REPUBLICS OF THE FORMER USSR,
19846-88 AND 1989-91
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CHANGES IN FOOD COMPOSITION
This section delineates the broad contours of changing food composition
that are currently being observed in different regions. Three aspects are
highlighted: the relative contribution of vegetable and animal products in
total supplies of energy, protein and fats; the extent of food diversification
observed in different parts of the world; and the changing importance of
staple foods in aggregate food supplies.

In the world as a whole, the relative contribution of vegetable and
animal products to total energy supplies remained remarkably stable
throughout the 1970s and 1980s. The share of vegetable products, for
example, stabilized at about 84 percent (Table 7). The same patlern is also
observed for the developed countries, where the share of vegetable
products stabilized at about 71 percent, although in the developing

TABLE 7

SHARE OF MAJOR FOOD GROUPS IN TOTAL DES BY REGION AND

ECONOMIC GROUP, 196%-71 AND 1990-92

Food group Waorld Developed counfies Developing countries | 23

196971 1990-92 1989-71 1990-92 196971 1990-%2

e i J {Percentage)
Vegetable products 4.4 84.3 7.7 70.9 923 o7 I
-::'mnls ' 50.1 1 B2 326 30,4 60.9 59,6
Sugar 9.1 88 132 128 6.6 72
Veegetable oils and fats 5.7 B.2 8.2 1.1 4.1 7.0
Roots and tubers 75 50 5.0 38 9.0 5.4
Vege R and fruits 42 43 45 49 45 48
Pulses and nuts 48 40 23 23 23 47
Aleoholic beverages 27 24 53 49 5.3 13
El.jmnl'ml:und;q;i.nﬂ 4 0.4 0.4 1.6 0.4 04
a;i:ii}n:ijgr?dhc-l;. 15.6 15.7 283 29.1 7.7 10.3
Meat and offal - 64 74 1.1 12.8 £ 52
Milk 48 43 B9 B.6 232 246
Animal mi:md fats 2.7 2.0 54 4.4 1.0 1.1
Eggs: 08 09 1.5 1.8 03 07
Fish 0.9 1.0 14 1.3 0.6 0.7
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(eonfinued) TABLE 7
SHARE OF MAJOR FOOD GROUPS IN TOTAL DES BY REGION AND
JOMIC GROUP, 1949-71 AND 1990-92

Developed countries Developing countries
Industrialized  Traonsifion economies  Leos! developad Low-Income lood-delici Lowe-Income
T9ES-TT 1FR0-F2 19691 19R0-R2 TRS-TT 19R0-RR 1RER-T1 1990-T2

93.4 94.0

605 624
43, as
39 52

42 40
67 57
1.1
0.4

14

6.0
2:4
2.3
05
02
06

countries there was a slight decline in the share of vegetable products and
a corresponding increase in the share of animal products, from nearly 8
percent in 1969-71 to more than 10 percent in 1990-92,

There are, however, variations within each of these broad regions. In the
developed regions, the share of animal products increased slightly in the
transition economies, from approximately 24 to 28 percent. In the
developing regions, the increased share of animal products was most
evident in East and Southeast Asia, followed by South Asia and Latin
American and Caribbean countries, whereas a similar increase did not
oceur in sub-Saharan Afriea or countries of the Near East and North Africa.
An increasing share of animal products in total DES is observed in both
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(eonfinued) TABLE 7

SHARE OF MAJOR FOOD GROUPS IN TOTAL DES BY REGION AND

ECONOMIC GROUP, 1969-71 AND 1990-92

| Feod group Devaloping reglsns |
Lofin America Sub-Saharan Near Easl and Ecusd aanved Southaeasi South Asio
and Canbbean Adrco Morth Africa Agia

196971 1990-92  1969-71 1990-92 1949-T1 1990-92  19&9-T1  1990-92  1949-71 1990-92|

R e ; {Pércenloge)
ﬁé&e}iﬁf _prﬁEEcls 835 B26 933 934 896 904 938 891 4.4 926
Corellst 394 384 437 447 611 569 €77 665 67D 645
Sugar GEEENIET T e 93 26 38 96 95
waehbleummu fais 6.0 1.1 [} B0 7.3 106 24 5.1 43 6.8
Roots and tubers 7.2 Sl | S R T S | 5.1 1.8 L6
Vegsmblesond frults 60 52 60 56 71 70 28 33 28 30
Pulsesandnols 67 48 90 72 37 40 48 34 82 63
i beverages. 25 22 21 0.2 0.2 1.2 1.7 0.1 0.3 25
03 08 0.6 0.4 0.4 0.1 0.2 0.6 0.6 .
Animal products 165 17.4 6.7 66 104 9.6 2 109 5.6 74
Meat and offal 81 B4 A e R S 4.0 7.7 0.9 1.1
Milk 52 L e TAT v AR & 0.3 0.5 32 45
Animnloilsandfats 21 20 06 05 20 15 06 07 0 14
Eggs DERNNEON NS 0 03 06 05 10 01 02
mh' (13 05 0.6 (] nz 03 0.8 10 n3 0.3

— = = TR e
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low-income and low-income food-deficit countries, but not in the LDCs,
The situation regarding the sources of aggregate protein supplies is
slightly different from that of aggregate energy supplies, The share of
animal products in total protein supplies rose in both the developed and
developing countries (Table 8). The same pattern is observed in both
parts of the developed world - the industrialized countries and the
transition economies — and also in all subgroups of the developing world,
with the sole exception of sub-Saharan Africa where a rising share in the
1970s was completely offset by a decline in the 1980s. The most
significant increase was observed in East and Southeast Asia, where the
share of animal products in protein supplies increased from 15 percent in
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TABLE B

SHARE OF MAJOR FOOD GROUPS IN TOTAL PROTEIN SUPPLIES BY REGION AND

ECONOMIC GROUP, 1969-71 AND 1990-92

Doveloped counities ”_ﬂwﬂm couniries
198971 1900-92 184%-71 199092 1969-71 1950-§2
( Percentagel

Vegetable products 6.3 645 6.4 42.3 811 75.8

463 472 322 29.0 56,8 56.2

10.0 83 41 39 143 105

1.5 4.5 43 4.5 a7 5.0

a0 27 4.0 29 4.0 2.5

15 15 18 21 12 12

%éﬁr:_fma..i.;pmﬂu:ﬁ 33.7 355 53.6 57.7 16.9 24.2

| Meatand offal 156 172 249 263 88 116
2% Mik 104 95 17.4 16.6 52 6.0
~ Fish, 52 59 7.0 B.6 39 45
Epps 24 25 ! 4.1 1.1 21
Animal oils and fats 01 01 0.1 0.1 0.0 0.0

Food group Developed countries Daveloping countries

Industriiolized nwmwmﬁi Least developed Low-income food-deficit  Low-income
1969-71 1990-92  1969-71 1990-92  1949-71  1990-92 1849-71  1990-72 1?&9‘_—?1 P72 |

o e e LN e e [PErcrniage)

‘Vegetable products 414 39.0 560 493 809 823 B46 789 855 795
| Cereals 254 242 434 392 564 600 592 593 B0 605
Pulses and nuts 46 48 32 19 149 132 152 108 153 102
Vegetables and fruits 50 50 32 34 37 34 47 49 46 50
Rootsand tubers 32 26 54 36 41 43 44 2.7 44 27
Other veg. products 23 25 D8 11 17 13 1.2 1.1 1 11
‘Animal products 586 610 440 507 191 177 154 211 145 205
Meat and oifal 254 305 182 235 9,3 83 6.8 9.9 6.6 9.8
Milk 176 175 17D 147 18 5.0 4.2 5.1 40 51
Fiah 76 8.8 59 82 45 39 35 41 3z 36
Eggs 48 40 28 4.1 0.5 0.5 0.8 1.9 0.8 1.9
Antmal ofls and fats 0.1 01 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

(eonfinuead)
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(oot TABLE 8

SHARE OF MAJOR FOOD GROUPS IN TOTAL PROTEIN SUPPLIES BY REGION AND
ECONOMIC GROUP, 1949-71 AND 1990-92

Developing regions
Latin Amaedca Sub-Sahanan Heor Eost and  Eost and Southeast South Asla
and Caribbean Alrica Hoath Alrica Asio

1969-71 1990-92  1969-71 1990-92  1959-71  1990-92  1969-71 1990-92  1949-71 1990-92 J

o [ Pércen hage)

et Y -l Ta = ==
| Vegetable products §1.9 57.1 79.6 ™2 78T 774 B45 75.8 86,7 Bla

Cereals 376 351 457 482 636 608 606 591 631 623 i
p“wmamh -1_-1_,_5 1R 190 16.8 71 7.6 12,9 8.2 17.1 132 !l
mmmﬂ-ﬁﬂh w1 39 46 a4 6.0 B 51 55 39 43
footsand tubers 38 26 83 74 Lo 1.6 5.6 24 0.8 1.1

1.7 211 1.9 1.1 1.2 0.4 1.6 19 1.7 |

429 204 208 213 226 15.5 242 133 w4 [ 2? .
A | |

243 107 104 89 10.0 7.5 13:2 34 4n

122 4.8 53 10:2 B9 0.8 13 74 104 "
e 43 4.4 1.3 1.9 57 6.6 21 23
an L6 8 0.8 g 15 31 03 07
1 0.0 (] 0.1 0.1 0.0 0.0 0o 0

1969-71 to 24 percent in 1990-92, whereas in the developing countries as
a whole the share rose from about 19 to 24 percent.

The situation regarding the sources of fat supply is different again
(Table 9). The share of animal products in total fat supplies has been
falling both in developed countries and in the world as a whole bul
rising in the developing countries. While the share of animal products
declined from nearly 64 to 58 percent in the developed countries, it
increased slightly from 36 to 38 percent in the developing countries.
However, this increase was confined almost entirely to East and
Southeast Asia and, to a lesser extent, to South Asia; elsewhere in the
developing world the share of animal products in total fat supplies
actually declined over the two decades from 1969-71.

These changes suggest that some regions are diversifying their diets
more than others. The nature and extent of such diversification can be
gauged from Table 10 which shows the share in lotal energy supplies of
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TABLE 9

SHARE OF MAJOR FOOD GROUPS IN TOTAL FAT SUPPLIES BY REGION AND

ECONOMIC GROUP, 196%-71 AND 1990-92

Food group Warkd Developed :-.wnlrI“‘ Developing countries
19691 19%0-92 TR42-T1 1990-92 19971 1990-92
.. (Perevnitagel

Vegelable products 45.0 533 36.3 anz 63.7 62.0
Vigetable oils and fats 287 36,6 276 333 302 39.1
Cervals 97 53 38 33 17.7 122
Pulses and nuts 6.8 6.1 a1 3.3 1.8 8.2
Other vegetable products 27 23 1.8 1.9 39 2.6
Animal products 52,0 16.7 63.7 58.3 36.3 38.0
Meat and offal 228 23.9 254 26.7 186 21.8
F Milk 1.9 9.7 15.0 136 7.7 6.8
28 Animal oils and fats 13.4 9.0 180 131 72 .l
Epgs 2.5 2.6 32 2.9 1.5 23
Fl.ah 14 1.5 1.6 2.0 1.2 13

Food group Developed couniries Developing countries

Indusirialized Transition economies Least developed Low-income lood-deficit  Low-income
196971 1990-92 194%-71 1990-92 1969-71 1990-92 196%-71 1990-%2 1R69-71 1990-52

(Fercenfiage)

Vegetable products 384 451 307 322 708 746 675 623 670 606
Vegehibleollsand fats 301 354 209 241 295 381 208 369 293 356
Cereals Ah i R I - B B 02 136 210 142
Pulses and nuts q5 39 & TS 151 1.7 13.2 9.2 124 &1

Otherveg. products. 190 21 17 15 40 35 &8 .27 43 27

B T TN

Animal products 616 549 693 678 292 254 325 377 330 394
Meat and offal 269 263 230 267 13.1 1.3 168 224 174 238
Milk 131° 1Z8 202 157 B.7 B2 6.8 63 69 65
Animal oils and fats 166 109 219 193 50 38 64, 57 64 59
Eggs SLTU I N R 0.8 08 1.3 23 13 23
Fish 16 18 1.5 25 1.6 1.3 11 1.0 10 09

(confined)
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{oantinuad) TABLE ¢

SHARE OF MAJOR FOOD GROUPS IN TOTAL FAT SUPPLIES BY REGION AND

ECONOCMIC GROUP, 1969-71 AND 1990-92

Food group Doveloping regions —
Lalin America Suiy-Saharan Neor Bosl ond  Bost and Soulheaos! Soulh Asia I
and Caribbean Africa Morth Alica Asko

194971 1990-92 1949-71 1990-92 1949-71 1990-92 19469-T1 1990-972 1969-71 1990-92

=i

i T e S S Sy o T R I
Vegetable products 482 565 78.0 787 640 715 596 522 7a6 722 |
wﬂ, biliand e’ 298 440 374 451 394 - 506 222 304 342 434 [
m 92 CUNEIORZINNS s 2 191 110 s 159

&% aine '5'““ Bk 34 172 12.6 6.3 6.0 133 854 138 102 |

Otherveg products 28 20 44 40 27 26 51 24 33 26 I

.n..n'i_rp_nl E:Ta&?.::is_ 518 435 210 213 360 285 404 478 264 278 | Ml

Mqﬁm:iﬁufﬁﬂ 971 236 105 99 115 102 291 368 45 40 Il 29

Milk HB00 4 65 123 83 14 14 124 137 |‘! '

Animal oils and fats 103 79 35, 2% 108 7.2 52 43 B3 86 |

Egs; | I 1.8 23 06 0.7 1.0 1.8 27 36 04 09

m:-. 07 0.7 11 i 04 0.6 2.0 1.7 08 06
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whatever happens to be the major food group in a country. The lower the
share, the more diversified a country’s diet is assumed to be. Using this
criterion, it is obvious that the diets of the developed world are much
more diversified than those of the developing world but there are two
interesting points to note. First, even in the developed regions there are
countries (such as South Africa and Albania) in which the extent of
diversification is no greater than the average of the developing world
while, on the other hand, the diversification level achieved in Latin
America is close to that of the transition economies. Second, in all
developing regions except sub-Saharan Africa, the extent of
diversification is increasing over time, especially in the countries of the
two groups, East and Southeast Asia and the Near East and North Africa.

Another aspect of food composition pertains to the relative importance
of major staple cereals and roots in the world. As can be seen from Table
11, rice continues to be the major cereal in the world, followed closely by
wheat. The share of rice actually increased somewhat between 1969-71
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TABLE 10
EXTENT OF DIVERSIFICATION OF NATIOMAL DIETS BY REGION, 1959-71 AND 1990-92

Region/economic group Share of ive main feod group' in DES
Averoge of couniries in region  Most divenified counlry Lecsi divensdied couniny

= BT -

52.8 (South Alrica)
53.7 (South Africa)

639 (Albania)
| 199092 0 268 (Hungary 61.6 (Albania)
Latin America and ln .

- 413 251 (Dominican Re 63.0 (Guatemala)
] 600 (Guatemala)

Bl.4 (Lesotho)
77.8 (Lesotho)

80.5 (Afghanistan)

337 (United Arab Emirates) 76.3 (Afghanistan)
457 (Mongolia) 54.1 (Cambodia)
335 (Hong Kong) B4.7 (Cambodia)

555 (5ri Lanka) 81,0 (Nepal)

Ze 1 -“, 55,8 (Pakistan) 83.8 (Bangladesh)

" The miain tood groas i fhat with the highest share in o country’s fakal DES,

and 1990-92, but this was mainly because the population share of the rice-
eating parts of the world increased during this time, In the major rice-
eating areas, i.e. East, Southeast and South Asia, the share of rice in total
energy supplies actually declined over the two decades while that of
wheat increased. The share of maize in the total world DES increased
from 54 to 6.1 percent between 1969-71 and 1990-92, The increase in the
percentage was significant in the industrialized countries and in sub-
Saharan Africa. However, there was a decline in the Near East and North
Africa as well as in South Asia. In Latin America and the Caribbean,
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TABLE 11

SHARE OF MAIN CEREALS AND ROOTS IN TOTAL DES BY REGION, 1969-71 AND 1990-92

Reglon/economic group Share in lolol DES
Rice ‘Whaat Maoize Sarghum ond millel  Cossava
ot [PErEeTIEnge)
b1 e § 175 54 4.4 1.7
220 19.5 6.1 2 146
Indui!rialill‘ﬂ_muq{rigs
e R T I 5.1 185 20 01 0.0
199092 44 17.3 32 0.1 0.0
rr.r_mi_t_i_-m é-_:l:;né;'lilﬂ )
196971 i 1:1 327 14 [1F.] n.o
1900-92 13 324 e 02 0.0
T.-oll-i:ﬂ -I"Llllf'fiﬂﬂ ll;'ll‘j- the Ciﬂbbﬂn
1969-71 a0 139 15.7 0.3 a2 | '3.1
19992 9.4 13.2 153 0.1 22 ey
196971 48 36 135 19.2 13 |
199052 . 78 54 14.7 14.6 149
Near East and North Africa |
T Era gl 62 417 6.1 2.6 0.0
199092 - 62 428 47 0.8 0.0
East a_|_1_l;| 5!!}1“1_“_5[ _ﬁsii _
196971 | 439 GH 6.8 4.6 1.1
1maz 40,8 17.1 6.8 0ng 0e
South Asia__
156871 354 168 34 105 0.0
1950-92 33.7 1.0 28 B 05
- = — — = = 3 ===~ e ——

where maize is the most significant staple food, its share in the DES
remained essentially unchanged, as it also did in the transition economies
and in East and Southeast Asia. Among the minor cereals, the share of
sorghum and millet declined at the world level, mainly because of their
declining importance in the populous parts of Asia; cassava, on the other
hand, maintained its standing in sub-Saharan Africa, although it is losing
its already reduced importance in Latin America.
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This chapter explores the implications that the levels and changes in
per caput DES presented in Chapter 1 have for the extent of food
inadequacy in the developing regions. To do so, it is necessary to look
beyond the overall per caput food availability (which merely shows how
the average person has fared in each country) and take into account the
distribution of food within a population.

Based on the distribution of food intake, two measures of food
inadequacy are presented which are analogous to the well-known head
count and income gap measures of poverty. The first is called the
prevalence of food inadequacy and shows the proportion and number of
people in a given population whose food access is deemed to be
inadequate; the second is called the intensify of food inadequacy, and it
shows the amount of additional food that is needed to eliminate the
prevalence of food inadequacy.

METHODOLOGICAL ISSUES

An accurate assessment of the number of people and proportion of a
population with inadequate access to food requires data from national
sample surveys designed to measure both the food consumption and the
food requirements of individuals, i.e. specialized food consumption or
dietary intake surveys. Unfortunately, however, national surveys of this
kind are costly and time-consuming to implement and have been
undertaken in very few countries. Therefore, to generate a distribution
curve of access to food (expressed in dietary energy terms) for each
country, FAO has developed a methodology that uses the per caput DES
data from food balance sheets combined with an estimate of variations in
food consumption derived from a variety of sources. By applying a cutoff
point based on the concept of minimum energy requirements, the
prevalence of food inadequacy is estimated.

The methodological framework for the present estimates is essentially
the same as that adopted in The Fifth World Food Survey, although a
number of improvements have been made. Appendix 3 provides a
detailed and comprehensive account of this methodology, of which a
brief account is given here.

Basic steps of the methodology
i) It is assumed that the pattern of the distribution of per caput dietary
energy (calorie) consumption within each country is log-normal so
that the levels of energy consumption throughout a population can be
calculated simply from the mean and the standard deviation (SD) (see
Appendix 3 for details). Thus, based on the per caput DES derived
from the FAO food balance sheets and on an estimated value of the
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coefficient of variation (CV), the distribution of per caput calorie
consumplion is generated for each country. The CV is kept constant
throughout the three periods under study (1969-71, 1979-81 and 1990-
92), so the extent of inequality in the distribution is assumed to have
remained unchanged. This admittedly unsatisfactory assumption is
necessary because, for most of the countries under study, little is
known about any change in distribution that might have occurred
during the last two decades,

ii) Based on nutritional considerations, an estimate is made of the
minimum per caput dietary energy requirement (cutoff point) below
which the average person’s intake is considered to be inadequate — the
average person being defined as the weighted average of one person
from each of the age-sex groups adopted for estimating Energy
requirements.

iii)The next step is to calculate the proportion of the population that
consumes less than the minimum requirement, using the distribution
of per caput calorie consumption (obtained following step i above)
and the minimum per caput energy requirement.

iv)Finally, the calculated proportion is multiplied by the size of the total
population to obtain an estimate of the number of people who have
inadequate access to food.

Details of specification
and departures from The Fifth World Food Survey

It is clear from this basic account of the methodology that, given the per
caput DES and population figures for a country, the prevalence estimates
would be determined by the consumption distribution variability parameler,
ie. the CV, and the minimum per caput dietary energy requirement. The
specification of both presents considerable problems owing to a lack of
appropriate data as well as conceptual difficulties. These problems are
discussed in depth in Appendix 3 but some of the salient points are
mentioned below. In the light of new knowledge gained since The Fifth
World Food Survey, a number of methodological improvements have been
introduced; it should be emphasized that all were retroactively applied to
the three periods under consideration in order to generate comparable
results that warrant an analysis over lime. These changes are indicated at
the appropriate points and are also discussed in detail in Appendix 3.

The coefficient of variation. Wherever possible, this parameter, which
refers to the ratio of the 5D to the mean, is derived from the sample
distribution of per caput calorie consumption as measured in national
household surveys. These surveys are corrected to remove the component
of variation resulting from short-term (weekly, monthly or seasonal)
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fluctuations in consumption so as to allow a final estimate of variation in
“habitual” dietary energy consumption that is consistent with the annual
per caput average value based on food balance sheets, For countries
where such direct estimates of variation are not available, recourse has to
be made either to estimates derived from household income or
expenditure surveys or, in the “worst cases” where no distributional data
of any kind are available, to the use of the average CV for other countries
in the same region.

The analysis of interhousehold variations in per capul calorie
consumption has also led to the definition of a plausible range far the
CV. The lower and upper limits of this range have been set at 0.20 and
(.35, respectively. Hence, if a CV calculated for a country (after
adjustment) was found to be outside this range, it was replaced by either
(.20 or 0.35, depending on whether the figure was below the lower limit
or above the upper limit. This is a departure from The Fifth World Food
Survey approach in which no a priori limit was imposed on the CV value.

Minimum per caput dietary energy requirement. The concept of a
minimum dietary energy requirement is explained at length in Appendix
3 50 only a brief definition is given here: an individual can be considered
to have a more or less fixed energy requirement whereas a group of
people of the same age-sex type will have a range of requirements; and
people whose intake falls within this range will tend to adjust it to meet
their respective requirements (FAO/WHO/UNU, 1985). If such people
were completely free to adjust their intake, then obviously none would
suffer from food inadequacy. However, in reality there may not be such
freedom of choice, so food inadequacy may still exist among certain
people. But it is safe to assume that, if the intakes of a group of people
are high enough to fall within the range of requirements, the constraints
on their food access, if any, cannot be too severe and most of them are
likely to have an intake that is fairly close to their requirements. This
argument implies that a group of people whose intake falls within the
range of requirements can be considered to be at a low or “acceptable”
risk of food inadequacy. By implication, people whose intake falls below
the range of requirements can be said to be at a high or “unacceptable”
risk of food inadequacy. It is the latter group that the present
methodology seeks to identify. In other words, the term “prevalence of
food inadequacy” refers to those people who face a high risk of food
inadequacy in the above sense. Accordingly, with the exception of
children below the age of ten, the minimum energy requirement for
individuals of an age-sex type is defined as the lower end of the range of
requirements for that type. This is also called the cutoff point for the
simple reason that this point is used to set apart people who are at an
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unacceptable risk of food inadequacy from the rest. The aggregate
minimum energy requirement, or the overall cutoff point, to be applied to
the aggregated per caput intake distribution is derived as a weighted
average of the age-sex specific minimum requirements.”

For estimating the energy requirements of different age-sex groups, the
basic methodology recommended by the FAO/WHO/UNU Expert
Consultation on Energy and Protein Requirements (FAQ/WHO/UNU,
1985) has been followed. This methodology derives energy requirements
by adding up components of energy expenditure: for each component,
the level of energy expenditure that is consistent with good health and an
active life is assumed. The main components are the basal metabolic rate
(BMR) which essentially refers to the amount of energy needed to keep
the body in a satisfactory condition while at rest, and the energy required
for physical activity. In addition to these components, an allowance is
made for additional energy demands occasioned by pregnancy and
lactation among women and physical growth in children.

Within this overall framework, the practical procedure of estimating
energy requirements differs slightly, as it does between children and
adults. In both cases, the first step is to specify a set of reference body
weights for each age-sex group. The difference is in the next step: for
children up to the age of ten, energy requirements are obtained directly by
applying to the reference body weight the set of energy requirements per
kilogram of body weight given in FAO/WHO/UNU (1985); for adults
and adolescents, first the age-sex specific BMR is estimated, using the
appropriate equations linking BMR with weight, and then an allowance is
added for physical activity, expressed as a multiple of the BMR.

It is clear from the preceding account that estimates of energy
requirements depend crucially on the body weights and activity levels
specified for different age-sex groups, A few comments are therefore in
order regarding their specification as used in this report. Since the cutoff
point has (in the case of adults and adolescents) been defined as the
lower end of the range of requirements, it follows that, as determinants of
requirements, body weight and activity levels should also be chosen at
the minimum levels that are consistent with the good health and
functioning of the specific age-sex groups. Accordingly, requirement
estimates have been based on the lower end of the variation in body
weights and physical activity that is generally observed among healthy
people of the same group. The same principle was followed in The Fifth
World Food Survey, bul with some important differences.

" The weighting is according to the propartion of the population in the different
ARE-SEY BrOUpS,
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In the previous survey, the minimum acceptable body weight for adults
and adolescents was obtained by using data provided, respectively, by
the New York Society of Actuaries and the Baldwin tables. The former
gave a range of normal weights for height for different age-sex groups,
and the minimum value of this range was applied to actual heights of
age-sex groups in developing countries to obtain the minimum
acceptable body weight. New data are used in the present survey because
the old figures were based on mortality rates obtained many years ago in
a selected United States population and because a considerable number
of data on the weights and heights of people in developing countries
have now become available. One particular measure of weight-height
relationship that has been found to be a good indicator of health and
nulrition in adults is the body mass index (BMI), defined as weight (in
kilograms) divided by height (in metres) squared (see Appendix 4). It has
also been found that there is a range of BMI which is consistent with
good health, and the lower end of this range has been identified as 18.5
for both men and women (Shetty and James in FAO, 1994b). Accordingly,
for the present assessment the minimum acceptable body weight for
adults and adolescents has been calculated by applying the BMI value of
18.5 to the average height of different age-sex groups in different
countries.

As regards adding an allowance for physical activity, The Fifth World
Food Survey applied the multiplier 1.4 to the BMR as a provisional figure.
Today, more definitive information is available (James and Schofield,
1990); it would now appear that the multipliers 1.55 and 1.56 are more
appropriate for men and women, respectively, to allow for light activity,
and these new multipliers are used in the present survey.

After calculating the energy requirements of different age-sex groups
on the basis of minimum body weight and activity levels, The Fifth World
Food Survey also allowed for the possibility of an individual’s energy
requirements being further reduced by an adaptive increase in the
efficiency of energy utilization (intra-individual variation in
requirements). This possibility was based on the hypothesis that, in
response lo low intakes, people could adapt up to a point by reducing
their energy requirements through an automatic increase in the metabolic
efficiency with which their body utilizes dietary energy. However, recent
research has led to a growing consensus that, for a person with a given
body weight and level of activity, the range of any possible variation in
the metabolic efficiency of energy utilization is very small. Accordingly,
no such allowance has been made in the present survey.

As stated earlier, with regard to children below the age of ten the
procedure for arriving at the cutoff point differs from that adopted for
adults and adolescents. The Fifth World Food Survey adopted the lower limit
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of the range of normal body weight, as it did for adults and adolescents,
but this procedure is now regarded as being unduly conservative and
likely to result in a serious underestimation of the prevalence of food
inadequacy among children. Therefore, in the current assessment the
minimum has been replaced by the median value (see Appendix 3). On the
other hand, the 5 percent allowance for additional desirable activity that
was incorporated in the previous survey has been removed, while an
allowance for the energy needed to recover from frequent rounds of
infection is now included for children below the age of two.

It should also be noted that, in The Fifth World Food Survey, the
population age-sex distribution that was used as a weight to aggregate the
age-sex specific requirements and express them with regard to the average
person (on a per caput basis) was assumed to be unchanged for each
country between assessment periods. In the present assessment, the
changes in age-sex distribution between the periods are taken into account.

Finally, in lerms of geographical coverage, the present study goes
beyond the previous survey by including estimates for the group of
countries formerly classified as the Asian centrally planned economies for
all three periods. As a result, the absolute number of people with
inadequate access to food in the developing world turs out to be higher
in this survey than in the preceding one.

RELIABILITY OF DATA AND MODELS

As indicated in the preceding methodological discussion and Appendix 3,
the estimation of the prevalence of food inadequacy is based on two key
elements: the distribution of dietary energy consumption or intake within
a country and the cutoff point below which the intake of the average
person is considered to be inadequate. The distribution of dietary energy
consumption is derived by using the log-normal frequency distribution
model and estimates of the per capul DES (obtained from FAQO's food
balance sheets) and the CV (which in many cases is estimated indirectly
through the use of regression models). The cutoff point, on the other
hand, is derived for each country on the basis of estimates of the average
height of individuals by age-sex group. This in turn enables the
derivation of the associated minimum (median in the case of children) of
the acceptable range of body weight and the application of the energy
requirement norms given in FAQ/WHO/UNU (1985).

It is thus evident that the reliability of the resulting estimates of the
prevalence of food inadequacy depends on the accuracy of all the above-
mentioned estimates and models. This section discusses this issue in a
very general manner and then attempts a sensitivity analysis to identify
the most important determining factor for the food inadequacy level.



Of the two key estimation elements, the cutoff point is indeed a major
factor because, given the distribution of intake, it has a direct effect on
the proportion of the population estimated to be underfed or
undernourished. However, the fixing of this element largely concerns
matters relating to nutritional norms rather than food consumption data
availability or reliability (see Appendix 3) and, consequently, the focus
here is on the data and models used to derive the distribution of energy
intakes only.

Data and models underlying the distribution of energy intakes
The derivation of the distribution of energy intakes involves the
application of the two-parameter log-normal model as well as the use of
estimates of the per caput DES and the CV of per caput energy intake to
derive the two parameters (i.e. the mean and the 5D), The caveats with
respect to these parameters are discussed below:

The log-normal model. The log-normal model has been used because, in
the few cases where it has been possible to obtain survey data on intake
distribution, it has been found to give the best representation of empirical
evidence (see Appendix 3). However, since the two-parameter log-normal
distribution has no specific limits, the concern is that it is likely to result
in a significant proportion of the population being assigned un-
realistically low intakes and will thus overestimate the prevalence of in-
adequate intakes.

To address this issue, some indication of what could be considered
"unrealistically low” is needed. The few available country data on the
distribution of household per caput intake show that up to 2 percent of
households may have an intake of less than 750 keal per caput/day (with
the intake averaged over different age-sex groups). Therefore, for
practical purposes the figure of 800 keal per caput/day may be taken asa
rough indication of what is “unrealistically low”.

The risk of a significant portion of the derived distribution being below
this 800 kcal level can be expected only when a very low national per
caput DES (representing the mean of the distribution) is combined with
the highest CV value. As mentioned in the methodological discussion,
the highest CV level applied is 0.35. Thus, the issue can be addressed by
examining the proportion of the population with an intake below B00
keal per caput/day resulting from combinations of the CV of 0.35 with
very low per caput DES levels. The calculated proportion of the
population below 800 keal per caput/day at alternative low per caput
DES levels is given in Table 12.

Thus, in the extreme situations characterized by a very low per caput
DES, when the CV is set at the maximum level of 0,35, the percentage of




PREVALENMCE AND INTENSITY OF FOOD ' INADEQUACY IN DEVELOPING COUNTRIES

the population with unrealistically low intake levels is very low. Since the
percentage of undernourished is more than 50 percent at such low per
caput DES levels (see Table 13), the extent of overestimation is likely to be
very small, The number of countries with a per caput DES of less than
1 700 kcal per caput/day is also very small. It may therefore be concluded
that the absence of a lower-limit truncation in the log-normal distribution
is not a matter of serious concern in the present context.

However, as the log-normal distribution is not fitted to actual data in
the classical way, there is a risk that the pattern of the actual distribution
may differ significantly. Therefore, its general application in all countries
introduces an element of uncertainty or error in the shape of the
distribution curve.

The per caput DES. This measure, which is taken as the mean of the intake
distribution, is derived as a ratio of the total food supply to the population
size, The total food supply includes food losses or wastage at the retail or
household level so, at least conceptually, the per caput DES is likely to
overslate the true mean energy intake level. However, the extent of
overestimation is likely to be relatively small in most developing
countries, where average intake levels are not high.* In the few countries
where the per caput DES is close to or above 3 000 keal per caput/day, the
extent of overestimation can be significant. Nevertheless, even in this
comtext the extent of exaggeration is likely to be greater in the upper rather
than the lower tail of the derived distribution of intakes,

The per caput DES is derived by FAO through the food balance sheet
approach. The numerator, i.e. the total food supply, is based on
information relating to food production, food products traded, wastage
from the farm up to the retail level, stock changes and non-food uses of
food products. While data on production and trade are available for most
countries, it is well known that they are often subject to errors and that
there are many gaps in the information reported by countries. As regards
the information on stocks and non-food utilization, comprehensive and
regular statistics are not normally available and there is therefore a need
to rely on estimates based on fragmentary data or assumptions.

The population estimates used as the denominator of the ratio are
based on the global series prepared and updated biannually by the UN
Population Division. The basic data underlying these assessments are
from the national population censuses and surveys. Although most of the
developing countries have carried out censuses, these invariably suffer
from errors of under- or overestimation. The UN Population Division

* Sew the section Statistical database, p. 128, Appendix 3.
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undertakes a significant amount TABLE 12
of evaluation and adjustment of
the basic data in deriving the
series of estimates. However, the
revisions of estimates for the past
periods, carried out by the UN as
the series are updated, together
with the differences that one
notes when the estimates are
compared with those reported by
countries or other agencies,
indicate that they are not
necessarily accurate. Further, these global assessments often have to rely
on data that reflect the de jure rather than the de facto situation.

It is therefore evident that the per caput DES estimates resulting from
the ratio of total food supply to population are likely to be subject to
certain margins of error, particularly where data problems are severe, for
example in Africa. Although FAO undertakes consistency checks within
the supply utilization framework before arriving at the per caput DES !4'1,:'.-
figure, this ensures that the results are within a certain plausible range
and does not necessarily guarantee that they reflect the true levels.

PERCENTAGE OF POPULATION WITH ENERGY
INTAKE BELOW 800 KCAL PER CAPUT/DAY

Par caput DES Populalion balow 800 keal per copul /day
(Porconioge)

3.1

The CV of per caput dietary energy intakes. The CV reflects the inequality
in the distribution of dietary energy availability or supply. The advantage
of using the CV rather than the SD as the measure of inequality lies in the
fact that it is not correlated with the mean. This means that it can be
estimated independently of the per caput DES.

However, the appropriate data sets for estimating the CV for
individuals are not available, The data available at best refer to the
distribution of household per caput intakes which provide an
approximation of the required measure. Even in this context, the relevant
survey data are available for only 18 countries (although these include
large countries such as China, India, Brazil, Pakistan and Bangladesh). In
view of this, for many countries, it has been necessary lo base the
estimates on data referring to the distribution of household per caput
income or expenditure. The estimation of the CV in these cases entails the
use of regression equations, linking variables chosen according to data
availability rather than economically meaningful criteria. As a result, their
predictive capacity is poor, particularly outside the range of values of the
variables used for deriving the equations. For another group of countries,
not even income or expenditure distribution data are available, so the CV
had to be imputed on the basis of the CV estimated for neighbouring
countries with a similar socio-economic situation.
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The problem of adopting an unrealistically high or low CV owing to
the use of the regression equations has been avoided by keeping the CVs
within the acceptable range of 0.20 and 1.35. However, this cannot ensure
that the CVs adopted reflect the true levels in the different countries,
particularly since the same CV has been applied to all the three periods
under study.

The above remarks suggest that an analytically derived intake
distribution runs the risk of inadequately reflecting the true distribution,
thereby leading to errors of an unknown magnitude and direction in the
estimate of the prevalence of food inadequacy for a given country.
Needless to say, the greater the extent to which the available data have
been extended by assumptions or models to arrive at the required
parameters, the greater the likelihood of errors, In some countries the risk
of error is likely to be particularly high, for example in Ethiopia, PDR,
Somalia, Rwanda and Afghanistan, where civil strife has disrupted not
only the normal food availability and distribution system but also the
data collection system. These countries generally have a large refugee

:\?ll population living outside their borders, in which case serious problems
El:ﬁ" are faced in arriving at plausible estimates of the total food supply and
'w-'—'? the size of the population partaking of it (and hence the per caput DES).
'ﬁ_ﬁ Therefore, the very low per caput DES levels estimated for these

countries need to be interpreted with extreme caution,

Sensitivity of prevalence of food inadequacy estimates
to per caput DES and CV
On the assumption that the general application of the log-normal
distribution is plausible and that the cutoff point can be taken as a given
parameter, the proportion of the population with inadequate access to
food is determined by the per caput DES and the CV. Therefore, as there

TABLE 13

(Parconiage of unaarnolrished)

6 63 &3
34 a8 42
12 17 23

] 6 10

! it should e nated that, af such low overoge levels, the porcenioge of uncdemourished rises rofher fhon folls with o
cecing in fhir CV. Thia b becouse the implied oggregate food wipply 5 sa low that fo ochiove los inequality would msan
incracsing the proportion balow the cutaff paind
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is more likelihood of errors with the CV than with the per caput DES, it is
useful to undertake a sensitivity analysis to assess which of the two is
more important in determining the general food inadequacy level, This
can be done by examining the extent of the change in the proportion of
population with inadequate access to food, resulting from a proportional
change in each of the two measures taken in turn.

The cutoff point is assumed to correspond to 1 800 keal per caput/day
and the per caput DES and CV are given initial values of 1 700 kcal per
caput/day and (.20, respectively. Both of these are then successively
increased by 20 percent in three steps to arrive at the levels of 2 940 keal
per caput/day and 0.35. This produces 16 combinations of per caput DES
and CV levels, according to which the resulting prevalence of food
inadequacy is given in Table 13, The changes in the percentage of
undernourished as the CV is successively increased by 20 percent are
indicated in the rows moving towards the right, while the changes in the
percentage of undernourished as the per caput DES is similarly increased
are indicated downwards in the columns. Thus, the absolute change in
percentage along the rows indicates the sensitivity to the CV at a given
per caput DES level while the change down the columns indicates the
sensitivity to the per caput DES at a given CV level.

[t can be seen that, when the per caput DES is low and close to the
cutoff point, the percentage is not only at its highest levels but it is also
practically insensitive to changes in the CV. Sensitivity to the CV tends to
increase gradually as the per caput DES moves above the cutoff point. In
the present analysis, which assumes a cutoff point of 1 800 kecal per
caput/day, it appears to reach a maximum when the per caput DES level
of about 2 500 kcal per caput/day is reached. However, even at this
maximum point, the absolute change in the percentage resulting from a
change in the per caput DES is more than that resulting from a
proportionate change in the CV. In other words, sensitivity to the per
caput DES is greater than it is to the CV, even when the effect of the latter
is at its maximum,

Given a cutoff point, therefore, the most important determining factor
in the general level of food inadequacy is the per caput DES. This means
that the expectation of greater errors in the CV compared with the per
caput DES is not of great concern. Nevertheless, because of the caveats
mentioned, the resulting estimates of the prevalence of food inadequacy
need to be interpreted with caution, particularly at the country level. For
this reason, the present survey focuses on broad levels and trends only.
The basic intention is to provide indications of the broad magnitudes of
the food inadequacy problem in different parts of the developing world
by piecing together all the data available on food consumption at the
country level, however incomplete or imprecise they may be.
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RESULTS: MAGNITUDE AND TRENDS OF FOOD
INADEQUACY IN DEVELOPING COUNTRIES

Interpretation of the estimates

When interpreting the estimates of food inadequacy presented below,
two points should be borne in mind. First, for reasons discussed in the
Introduction, the terms “inadequate food intake” and "inadequate
access to food” cannot be equated with undernutrition as tends to be
done in popular discussions. Even leaving aside the problem of
measurement errors, for conceptual and methodological reasons alone
the estimates of food inadequacy presented here must be seen as an
approximation of the true extent of undernutrition. This caveat should
be remembered if, by deferring to convention, the following estimates
are used to refer to undernutrition. Second, as it is presented here, the
prevalence of food inadequacy refers to the situation prevailing on the
average over a relatively long period. This is because the estimales are
based on “habitual” food intake defined as the average intake over a
three-year period. Over shorter time spans (e.g. a month, a season, or
even a year) the actual prevalence may well deviate from these
estimates,

Developing countries as a whole and by region

During the two decades from 1969-71, the prevalence of food
inadequacy declined in the developing countries as a whole: 20 percent
of their total population had inadequate access to food in 1990-92
compared with 35 percent only two decades ago (Table 14). Even more
remarkably, there was also an improvement in absolute terms, i.e. fewer
people had inadequate access to food in 1990-92 compared with 20 years
ago, notwithstanding the population increase of about 1.5 billion in the
developing countries during this time. As shown in Table 14, the number
of people with inadequate access to food declined from 918 million in
1969-71 to 906 million in 1979-81 and further to 841 million in 1990-92.
Nevertheless, the number was still very high in 1990-92, as one out of
five people in the developing countries had inadequate access to food.

A more disaggregated analysis shows that the overall improvement
for the developing countries as a whole masks very different regional
trends (Figure 4). During the last decade, the proportion of the
population with inadequate food either remained unchanged or
increased in sub-Saharan Africa, the Near East and North Africa and
Latin America and the Caribbean. Of these regions, sub-Saharan Africa
had the worst experience, as the proportion of the population as well as
the absolute number of people with inadequate access to food increased
over both decades. The proportion increased from 38 percent in 1969-71
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TABLE 14

PREVALENCE OF FOOD INADEQUACY IN DEVELOPING REGIONS,

196%9-71, 1979-81 AND 1990-92

Weghon/ecanomic group Period Total Froporfion Humbe:
population ungdemourished undemourished
(AMNions} (Perceniogs) T
REGION
Sub-Saharan Africa 1969-71 270 38 103
RO R 19759-81 as9 41 148
199092 501 43 215
Near East and North Africa 1969-71 150 27 a8
197981 236 12 27
199092 323 12 37
Enst and Southesst Asia 196971 1166 1 476
197981 1417 7 79
1990-92 1694 1% 269
South Asia 1969-71 711 33 238
B 1979-81 892 H ol
199092 1138 2 255
Latin America and the Caribbean  1969-71 279 19 53
197981 354 14 48
199092 445 15 i
ECONOMIC GROUP
Low-income 196971 1934 39 752
a 197981 2397 a3 7R3
199092 3000 23 696
Middle- to high-ineame: 196971 674 25 166
: 1979-81 #63 14 123
19007 1104 13 144
Developing regions 1969-71 2 608 5 918
1979-81 3 260 28 06
1990-92 47104 20 541

to 43 percent in 1990-92 and, with population growing at an annual rate
of 2.9 percent, the absolute number approximately doubled from 103
million to 215 million in the same period. As a result of this worsening
situation, the share of sub-Saharan Africa in the total number of people
with inadequate food access in the developing world shot up from 11
percent in 1969-71 to 26 percent in 1990-92 (Figure 5). This dramatic
collapse in access to food is not surprising in view of the unusual
droughts experienced by many of the countries in the region during the
1980s and early 1990s. In addition, a series of wars and civil strife
inevitably took their toll.
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In the Near East and North Africa and in the Latin American and
Caribbean countries, the proportion of people with inadequate access to
food remained fairly stable but the absolute number increased, from 27
million in 1979-81 to 37 million in 1990-92 in the Near East and North
Africa and from 48 million to 64 million in Latin America and the

FIGURE 4

TREMDS IN NUMBER AND PROPORTION OF UNDERNOURISHED BY DEVELOFING REGION
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1949-71: 918 millon undemourished

Caribbean. In South Asia, the proportion remained more or less constant
in the 1970s and then declined in the 1980s but, because of the region's
large population and high rate of population growth, the absolute
number of people with inadequate food did not decline significantly after
1969-71.

In sharp contrast with all other regions, East and Southeast Asia
experienced a continued improvement over the 20-year period. The
proportion of the population with inadequate access to food dropped
from 41 percent in 1969-71 to 27 percent in 1979-81 and further to only 16
percent in 1990-92. Even more remarkably, despite continued population
growth, the absolute number of people with inadequate access to food
also declined from 476 million in 1969-71 to 269 million in 1990-92,
However, because of its large population, this region still accounts for the
highest share of people facing food inadequacy in the developing world,
although its share has declined over time from just over half in 1969-71 1o
about one-third in 1990-92.

Among the economic groups of countries, the proportion of the
population with inadequate food access declined for all groups but was
still as high as 23 percent in low-income countries in 1990-92 compared
with 13 percent in middle- to high-income countries. The low-income
countries account for about 83 percent of all people with inadequate
access to food in the developing countries.

FIGURE 5

DISTRIBUTION OF UNDERNOURISHED BY DEVELOPING REGION, 1949-71 AND 1990-92
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An overview of country trends

While regional trends are informative, it is necessary to disaggregate
further since substantial differences often exist even among countries
within the same region. An overview of country-level experience is
presented in Table 15, in which the countries are classified by three different
criteria: there is the usual division between low-income and middle- to
high-income countries and, within each of these two broad groups,
countries are then classified according to the prevalence of food inadequacy
{as measured by the proportion of undernourished population) in 1969-71.
Countries in each inadequacy group are then classified according to
whether the prevalence of inadequacy declined, remained stable or
increased over the two decades from 1969-71 to 1990-92.

As may be seen from Table 15, among the 98 developing countries
covered by the present survey, between 1969-71 and 1990-92 the prevalence
of food inadequacy increased in 39 countries (28 low-income and 11 middle-
to high-income countries). Thus, beneath the overall improvement in access
to food in the developing world there remains the disconcerting fact that
the situation actually worsened in 40 percent of the countries; in the low-
income group the situation worsened in well over half the countries. Since
this deterioration would be of less significance if a country had a low
prevalence of food inadequacy to begin with, it is necessary to distinguish
between countries with different initial levels of food inadequacy.

Considering the low-income countries first, during the two decades
starting from 1969-71, the increased prevalence of food inadequacy was
somewhat more evident among those countries which had a relatively
low prevalence to begin with. Thus, the prevalence rates increased in two-
thirds of the countries which had initial rates of less than 45 percent and
in one-third of the countries which had rates above 45 percent. A similar
tendency is observed among the middle- to high-income countries, with
an increased prevalence being more common among those with lower
initial rates. Among the 32 countries which had initial prevalence rates of
less than 30 percent, almost one-third experienced increases while, of the
18 countries which had initial rates above 45 percent, only one did so.
Thus, in both low- and middle- to high-income countries, the prevalence
of food inadequacy increased more among countries with low initial rates
and declined more among countries with higher initial rates, indicating
some convergence among, the countries.

INTENSITY OF FOOD INADEQUACY
So far the problem of food inadequacy in a population has been discussed
in terms of the proportion and number of people with inadequate access
to food, These numbers do not, however, indicate the intensity of food
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TABLE 15

LEVEL AND APPARENT TREND IN PREVALENCE OF FOOD INADEQUACY" IN

98 DEVELOPING COUNTRIES, 1969-71 TO 1990-92

Prevolence of food iInodequocy in 196971 Trend In prevalence of food inodequacy, 1969-71 lo 1990-92
(Pesrcantoge) D lined Siable Increaved
| Low-income countries (48]
L than 15 (1) = - (1)
Cambodia
1530 (16) (5) = (11
Cte ' Ivoine Bangladesh
Egypt Central African Rep.
I—ﬁ'lnduras Guyana
Laos Madagascar
Pakistan Malawi
Mongolia
MNicaragua
. Migeria
Sri Lanka
Uganda
Viet Mam
3045 (20) (7 (1} (12 49
Benin Togo Adghanistan
Caumnbia Burundi
Cuinen Chiad
Indin Ghana
Mali Kenya
Myanmar Libaria
NQPI}! Rwanda
Sierea Leone
Sudan
Zaire
Lambin
Zimbalwwe
45-55 (f) (5) B (1)
China Mozambigue
Lesatho
Mauritanin
Miger
Yemen
Mare than 55 {5) (2) - (3)
Burkina Faso Ethiopia, PFDR
United Rep. of Haiti
Tanzania Soanalia
Middle- to high-income countries (500
Lisks than 15{13) 7 {1} (51
Brazil United Arab Argentina
Hong Kang Emirates Fuwait
Jordan Panama
Korea, Rep, Paraguay
Malaydia Uruguay
Trinidad and
Tobago
Turkey
i {continued)
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(continued) TABLE 15

LEVEL AND APPARENT TREND IN PREVALENCE OF FOOD INADEQUACY' IN

#8 DEVELOPING COUNTRIES, 1969-71 TO 1990-92

Prevalence of lood inodequoacy In 1989-71 Trend in prevalence of food inadeguocy, 1969-71 o 1990-92

(Percanioge) Daclined Stable Incieased

1530 (19) (13) (1) {s)
Costn Rica Iraq Cameroon
Cuba Chile
Korea, Dem. Jamaica

FProple's Rep, Feru
Lebanon Senegal

Libyan Arab Jam,

Mexico

Morocoo

Papun Mew Guinea

Swaziland

Syrian Arab Rep.
ailand

Tumsa

Venezuela

30445 (14) {13) - (1}
Bolivia Angola
Botswana
Colombia
Co
Dominican Bep.

Ecuador

Gabon
Cuatemala
Indonesia

Iran, Islamic Rep.
Mauritius
Marnibia
Suriname

4555 (4) gl} : - -
T
El Salvador
Philippines
Saudi Arabin

Mare than 55 ((0) = - L

Proportan ol population with incdeguate dccess fo food
Note: Figures in pareniheses rfer fo the numiber of countries

inadequacy, i.e. they do not indicate to what degree the food available is
inadequate. In order to capture this aspect, it is necessary to consider the
gap or the distance between actual food availability and a required or
target level. There are several ways in which this gap can be
conceplualized: one is to consider the gap in relation to the underfed,
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comparing the actual per caput food consumption of the underfed people
with a normative level. Another approach is to consider the gap in
relation to the population as a whole and thus compare the actual per
caput food supply of a country with the per caput supply level that
would ensure a minimum prevalence of food inadequacy in the
population.

A word of caution is in order regarding the interpretation of the
estimates, Whether considering the food deficit on the basis of the underfed
only or on that of the population as a whole, the elimination of these
deficits will not necessarily suffice to ensure adequate access to food for
everyone at some point in the future. Following are the main reasons why:

*The assessment of food inadequacy is based on estimates of energy
requirements that refer to the prevailing age-sex distribution of the
population concerned. As these distributions change over time,
aggregate requirements will also change and so will the magnitude of
food deficit to be eliminated.

* As the world adopts measures to improve conditions of health care .
and hygiene, future populations are likely to have higher statures and
correspondingly higher body weights compared with present ;
populations, Therefore, as the energy requirements used in the Y
prevalence estimates are based on ideal body weights corresponding
to the heights of the present population, the food deficits, as measured
here, may not reflect future deficits.

»The deficits are expressed on a per caput basis, so the expected gmwt}u
in population is not taken into account.

J
5
e Y
o= O,

Consequently, the estimates of food deficit, or the implied “required”
per caput food supply level presented here cannot be taken to indicate the
full magnitude of the task that confronts the world if it is to solve the
problem of inadequate access to food. Rather, they should be seen as an
indicator of the task that remains on the food front under the ceteris
paribus assumption that all other factors, including population and its
age-sex distribution and the conditions of health care and hygiene,
remain unchanged.

Intensity of food inadequacy expressed as food deficit
of the undernourished
When setting a normative level for calculating the food deficit in terms of
the population with inadequate food access, the following points should
be taken into consideration. It has been argued in this report that, for
identifying individuals who have inadequate access to food, the cutoff
point should be set at the lower end of the range of food requirements.
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However, when choosing a normative level at which an individual’s
intake ought to be, this minimum requirement standard does not apply.
Once people are free from the problem of food inadequacy, they are likely
to choose different intake levels accarding to their needs within the whole
range of variation in requirements. In this case, the average intake of
these people will be roughly equal to the average requirement. (Some
may of course decide to have an intake level above their own
requirements, thus allowing themselves to become obese, but this cannot
be a valid consideration while choosing a normative target.) Thus, the
concept of freedom from food inadequacy points to the fact that the
normative level should be set equal to the average requirement level.

Accordingly, the intensity of food inadequacy is based here on the
difference between the actual per caput intake of the underfed and the
average per caput requirement of the population. The average per caput
energy requirements calculated for this purpose are based on body
weights for adults and adolescents corresponding to a BMI of 22.0 {which
is the average level of BMI observed among healthy, active people) and
on activity allowances corresponding to the moderate activity norms of
1.78 x BMR (1.78 BMR) for males and 1.64 BMR for females. As regards
children, the 5 percent extra allowance for desirable activity, which was
previously excluded to calculate a minimum requirement, has been
included for the present purpose.

The difference between the average requirement and the average intake
of people with inadequate access to food is called quite simply the
average food deficit of the undemourished. This difference multiplied by
the number of people with inadequate food gives an estimate of the total
food deficit. The total deficit expressed as a percentage of the DES is
referred to as the relative inadequacy of the current food supply.

The average per caput energy consumption level of inadequately fed
people and the calculated average per caput energy requirement for the
different developing regions are given in Table 16,

The relative food inadequacy of the 98 developing countries considered
in this study (see Table 17) declined by almost one-half in the 20 years
since 1969-71. This is clearly a sign of progress, but the experience was
not uniformly positive in all regions. In 1969-71, East and Southeast Asia
had the largest relative food inadequacy level among all developing
regions, followed by sub-Saharan Africa and South Asia. By 1990, the
ranking had changed among these three regions, with sub-Saharan Africa
not only emerging with the largest relative food inadequacy level but
actually witnessing a rise contrary to the overall declining trend. There
was also a slight increase in the 1980s in Latin America and the Caribbean
although the relative inadequacy of food in this region was much lower
than in sub-Saharan Africa.



AVERAGE PER CAPUT ENERGY CONSUMPTION OF UNDERNOURISHED POPULATION
COMPARED WITH MINIMUM AND AVERAGE PER CAPUT ENERGY REQUIREMENTS

TABLE 16

Region Averoge per copul Minimum Averoge
eneigy consumplion per capul et copul
of undemourished populaion anegy requirement enargy requineman
194871 1979-81 1990-92 1989-71 1979-81 1990-92 1949-71 1979-81 1990-92
| : (kealfday)
1490 1480 1470 1810 18I0 1800 2110 2100 2100
1570, 1630 1640 1830 1840 1840 2130 2150 2150
1520 1610 1660 1820 T 870 1880 2130 2200 2220
South Asin 1=30 1540 1580 1770 1780 1790 2070 2090 2110
Latin America and the Caribbean 1610 1650 1660 1830 1850 1870 2140 2170 2200
ﬂ;v;;pjng !EHII:I!I! 1530 1580 1610 1 510 1 B30 1840 271D 2150 2170
Rkt i A
e ————

It is remarkable how much progress was made by East and Southeast
Asia, At the beginning of the two-decade period, its relative inadequacy
was three times that of Latin America and the Caribbean, twice that of the
Near East and Morth Africa and even more than that of Africa. Two
decades later, it had almost caught up with Latin America and the
Caribbean and the Near East and North Africa and had reduced its level
of relative inadequacy to about one-third of sub-Saharan Africa’s level
— despite the fact that the average requirement rose the fastest in this
region over the two decades because of changes in the age-sex
composition of the population.

Table 18 (p. 57) shows the distribution of 98 developing countries
classified according to their relative inadequacy ratios in 1969-71 and
1990-92, Although a number of countries shifted downwards to lower
percentages, the number of countries with high percentages (10 percent or
more) remained almost unchanged. Among the countries whose relative
food deficit had been declining, China made considerable progress, with
a reduction in the relative inadequacy of food supply from 14 percent in
1969-71 to about 4 percent in 1990-92. India also cut down its relative food
inadequacy by almost half. In the Near East and North African countries,
the relative inadequacy level almost reached zero (see Appendix 2, Table
7). Among the 14 countries in which the relative inadequacy of food
supply was more than 15 percent in 1990-92, 11 are located in sub-
Saharan Africa. Furthermore, among these countries, three (Ethiopia,
PDR, Mozambique and Somalia) have been in this situation since 1969-71.
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TABLE 17

RELATIVE INADEQUACY OF FOOD SUPPLY BY DEVELOPING REGION, 1949-71, 1979-81

AND 1990-92

Relative Inodequocy of food supply
(rcalicler) (Peveceniope)

1969-71 2 140 11
1979-81 2080 13
19992 2040 14
1969-71 2380 &
1979-81 2 850 2
199082 2050 2
1969-71 2060 12
; 197981 2370 7
51l 194192 2 R8O 3

el i e L
ﬁqlﬂy ia 1969-71 2 060 9
i R 1979-51 2070 9
B (I 199052 2.26() 5
i i 1969-71 2510 4
0 i 1979-81 2720 3
1990-02 2740 5
1969-71 2 064 1
1979-8] 2210 g
1990-92 2430 6
1968-71 2 3601 6
) 197981 2671 a
i g 1990-52 2 760 3
Developing regions 1969-71 2140 10
1979-81 2 330 7
_ 1990-92 2 520 5

1

The countries where food inadequacy in 1990-92 could be characterized
as critical are: Somalia (35 percent), Afghaniutan (34 percent), Haiti (32
percent), Mozambique (29 percent), Ethiopia, PDR (28 percent), the
Central African Republic (26 percent), Chad (25 percent), Liberia (23
percent), Sierra Leone (20 percent), Angola (20 percent), Burundi (18
percent), Malawi (16 percent), Peru (16 percent) and Kenya (15 percent).

It must be borne in mind that the absolute deficit underlying the above
calculations of relative food inadequacy assumes that each underfed
person obtains an additional amount of food equivalent to his or her own
deficit, i.e. it assumes perfect targeting. However, in the absence of
perfect targeting, there is no guarantee that the extra amount of food will
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be obtained by the underfed segment of the population. Iis problem of
food access is rooted in poverty and unequal distribution which would
not be solved simply by making available on the market the amount of
extra food calculated by this approach. In view of this, the following
approach is considered.

Intensity of food inadequacy expressed as food deficit
of the total population

The food deficit of the population is defined here as the amount of
additional food that would be needed in the aggregate to ensure that the
present prevalence of food inadequacy in a population is practically
eliminated (once again, under the ceteris paribus assumption), This total
deficit would coincide with the relative food inadequacy only if it is
assumed that all people with inadequate food access obtain extra food
according to their respective requirement levels while the consumption of
the rest of the population remains unchanged. It would not be realistic to
expect such perfect targeting and the consequential compression of the
intake distribution that this assumption implies. Therefore, when
considering the elimination of the prevalence of food inadequacy in the
population, it is necessary to make explicit assumptions about the intake
distribution. To the extent that the assumption made about the intake
distribution is deemed realistic, this procedure provides a better measure
of the intensity of food inadequacy.

One extreme assumption could be that the inequality in the intake
distribution is the same as the present one. This would be consistent with
the ceteris paribus assumption but there is a serious obstacle to overcome
in adopting this procedure. In many countries, the average consumption
of the inadequately fed population is so low and the overall distribution
so unequal that, if the required food supply is defined on the assumption
of unchanged inequality, it would imply too high a level of intake at the

TABLE 18

DISTRIBUTION OF 98 DEVELOPING COUNTRIES |..
CLASSIFIED RDING TO THEIR RELATIVE

INADEQUACY RATIOS, 1969-71 AND 1990-92

Ralalive incdequocy of lood supply 194971 1990-82 |
Nunber of counfras)

14 28
29
14
13
14

98
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upper end of the distribution (too high in the sense that it may be
physiologically impossible to consume that amount of food, implying
socially undesirable wastage, and that there would be a widespread
problem of obesity if the more privileged were indeed to consume so
much). A purely economic problem may also arise where there is no
feasible price at which the more privileged, who are already close to the
saluration point, will be induced to consume so much food. This means
that, for the incremental food supply to be demanded at a feasible price,
the distribution must be more even so the less privileged can gain
additional purchasing power to generate the necessary demand. All
these considerations suggest that, unless the average intake of a country
is already quite high and the prevalence of food inadequacy relatively
mild, it will not make sense to assume an unchanged distribution
pattern.

To assess the per caput DES required to eliminate the prevalence of
food inadequacy, it has to be assumed in general that the distribution
contains less inequality than is actually the case. The degree of inequality
iu‘ﬁ. in the distribution has been set at the minimum feasible level with a view

to providing a lower limit estimate of the required food supply. If a
higher degree of inequality is assumed, the required per caput food
supply will be correspondingly higher.

Recent studiés suggest that the CV of food consumption within a given
papulation does not usually fall below 0,20, so this has been taken as the
minimum feasible degree of inequality. Furthermore, elimination of the
prevalence of food inadequacy has been taken to mean, in practical
terms, a reduction of the prevalence of food inadequacy to 2.5 percent of
the total population. The exact procedure of calculating the per caput
DES on the basis of these assumptions is given in Appendix 3. The first
step is to estimate the required per caput DES level for each country; that
is, the per caput food supply level that would eliminate the prevalence of
food inadequacy under the assumptions explained above. The difference
between this required level and the actual per caput DES level gives the
food deficit of the population.

Apart from calculating the required per caput DES level, an attempt
was made in this survey to assess how far redistribution alone can tackle
food inadequacy. A calculation was made of the prevalence of food
inadequacy that would result from keeping the per caput DES at the
present level while assuming a reduction of the CV to the level of 0.20.
Depending on the scope for reducing the prevalence of food inadequacy
through purely redistributive measures, countries are classified into four
categories (Table 19) and the required per caput DES levels are then
presented separately for each category (Table 20). This categorization
allows cases in which redistribution can play a major role in eliminating
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food inadequacy to be distinguished from those in which an increase in
the per caput DES must play a predominant role, and these cases, in tum,
to be distinguished from those where there must be both an increase in
per caput DES and redistribution. This point becomes clear from the
following description of the four categories.

Category 1. The calculated prevalence of food inadequacy shows a rise
rather than a decline from the currently assessed level. This indicates that
the actual per caput DES levels in these countries are so low that some
further growth is essential before redistribution measures can have a
positive effect.

Category 2. The calculated prevalence of food inadequacy shows a
decrease but this is less than half the currently assessed level. This
indicates that the actual per caput DES levels in these countries are
sufficiently high for redistribution to have a positive effect but not
sufficiently high for redistribution to play a primary role.

Category 3. The calculated prevalence of food inadequacy shows a
decrease by an amount equal to more than half the currently assessed
level. This indicates that the actual per caput DES levels in these
countries are sufficiently high to warrant a primary focus on
redistribution measures.

;@a

|

Category 4. The decrease in the prevalence of food inadequacy is such
that the new estimate is close to or lower than the target level of 2.5
percent of the total population. This indicates that the actual per caput
DES levels are sufficiently high for redistribution to have a positive effect
in eliminating the prevalence of food inadequacy without necessarily
requiring further growth in the average consumption level.

The following salient points emerge from Table 20:

*The per caput DES levels required to eliminate the prevalence of food
inadequacy are fairly close for all four country categories and average
about 2 770 kcal/day. The small variations are explained by the
differences in the stature and age-sex composition of the population
adopted for calculating the minimum per capul energy requirement
for the different countries.

* Moving from Category 1 to Category 4, the ratio of the required to the
actual per caput DES levels declines consistently. This demonstrates
the increasing role that redistribution can play as the per caput DES
reaches higher levels,
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TABLE 19

CLASSIFICATION OF 98 BEVELOPING COUNTRIES
INTO FOUR CATEGORIES BASED ON ROLES OF PER CAPUT DES

GROWTH AND REDISTRIBUTION IN ELIMINATING FOOD INADEQUACY

Category 1

Afghanistan Ethiopia, FDR Mozambique

Central African Rip. Haiti Somalia

Categnry 2

Angola Kuwail Panama

Bangladesh Laos Peru

Bolivia Lesatho Philippines

Burking Faso Liberia Rwanda

Burundi Madagascar Sierra Leone

Cambodia Malnivi Sri Lanka

Cameroon Mali Sudan

Congo Mongolia Trinidad and Tobago

60 Bominican Rep. Bamibia United Rep. of Tanzania

© | Ghana MNepal Uruguay

ﬁl‘?’m Micaragua Viet Nam

fa Miger Zalre

Irag Nigerin Zambia

Kenya Pakistan Zimbabwe

Category 3

Benin Gabon Papua New Guinea

Botswana Gambia Senesal

Brazil Guatemala Suriname

Chile Guinea Swaziland

China Honduras Thalland

Calombia Jamaica Toga

‘Cate dTvaire Mauritania Uganda

Ecuadir hlauritius Venezuela

El Salvadon Myanmar Yemen

Category 4

Alperia Jordan Muoroeco

Argentina Korea, Dem. People's Rep Paraguay

Costa Rica Korea, Rep. Saudi Arabia

Cuba Lebanon Syrian Amb Rep.

w Libyan Arab Jam, Tunisia

Hong Kong Malaysia Turkey

Indonesin Mexico United Arab Emirates

fran, Islamit Rep.
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TABLE 20

COMPARISON OF ACTUAL AND REQUIRED LEVELS OF PER CAPUT DES, 1990-92

Counitry calegory Ho. of counlries Aciuol per copul DES Reguired per copul DES Ratio of requined
in calegory o actual pet caput DES
(heoi/idery) keatiday) o
WL W ¥ N
= S 1 6600 2730 1.6
il 42 2240 2700 12
i3 7 2 680 2 860 L1
_ i sk 3000 2.780 0ne
'_'—-—E—-_-;-_ = -—'-'-.=-'r = e e W —————

* There are 22 countries (Category 4) where the present per caput DES
levels are nearly as high or higher than the required levels, meaning
their prevalence of food inadequacy could practically be eliminated
through redistribution measures without any further increase in the
per caput DES. However, for the large majority of countries
{Categories 1, 2 and 3), an increase in per caput food supply will be
needed in combination with redistribution measures. For the seven
countries in Category 1, an increase in per caput DES levels is
essential before redistribution can be effective.
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The assessment of nutritional inadequacy in the preceding chapter
was concerned with the entire population of a country or a region.
While such a global assessment has its uses, it is also sometimes
necessary to consider specific groups within a population, especially
those regarded as target groups for intervention purposes, for example
children, women, old people or others who may warrant particular
attention. However, when applied to such specific groups, the
methodology adopted in the preceding chapter is limited by the fact that
separate data on the dietary energy intakes of these population
subgroups are seldom available on a sufficiently large scale. As a result,
any exercise in group-specific assessment must rely on different data and
a methodology that is more capable of assessing the status of individu-
als within a defined group. One such methodology is nutritional
anthropometry.

This chapter uses the anthropometric assessment method to measure
the nutritional inadequacy of children and adults in the developing
countries. As explained in the Introduction, this method and the food
adequacy approach differ conceptually and methodologically and
therefore cannot be expected to provide the same estimates of the
number of undernourished people. When applied to a country, the
results generated by each approach would not add up to the same
estimates for the entire population.” Strictly speaking, therefore, the
assessment presented in this chapter cannot show for separate
subgroups what the assessment in the preceding chapter showed for
populations as a whole. Nonetheless, the anthropometric assessment is
complementary to the results presented in the preceding chapter
inasmuch as it focuses on the status of people in subgroups within a
population.

To assist in the interpretation of these resulls, a detailed discussion on
the advantages and limitations of anthropometry in the nutritional status
assessment of both children and adults presented in Appendix 4, which
also covers issues related to reference values and cutoff points for the
classification of individuals. The cutoff points are based on established
relationships between anthropometric indices, on the one hand, and
functional impairments, augmented risks of morbidity and mortality
and other evidence of the consequences of food and non-food risk
factors, on the other. In other words, they are based on the fact that
values of anthropometric indicators below the lower cutoff point are
usually associated with a high incidence of the ill-effects of nutritional

* A further complication is that there are several alternative anthropometric indicators
for children, each related to a different aspect of child undernutrition.
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inadequacy, such as physical dysfunctions, morbidity and mortality. It is
in this sense that people whose anthropometric indicators fall below the
cutoff points are said to be at risk of being undernourished. A similar
interpretation applies to the upper cutoff points used for identifying
those at risk of being overnourished.

It should be stressed that, as in the case of the estimates of food
inadequacy discussed in Chapter 2, the anthropometric approach
generates probability estimates. Since the majority of individuals in the
reference population are found to have anthropometric values that fall
within the upper and lower cutoff points, it follows that the majority of
those with anthropometric values outside the normal range are likely to
be suffering from malnutrition. At the same time, a small proportion will
be misclassified, i.e. classified as being malnourished when in fact they
are not, and vice versa, even in the absence of measurement errors. The
nutritional assessment is thus probabilistic.

METHODOLOGY FOR ASSESSING UNDERNUTRITION

BY ANTHROPOMETRY
The nutritional status of an individual or group of individuals can be
assessed through the use of one or more anthropometric measurements
to determine whether a person is likely to be well nourished or
undernourished. This method generates objective measurements of body
dimensions and composition as a proxy indicator of nutritional status.
The most commonly used measurements of nutritional status assessment
are based on growth and development in children and on body
composition in adults,

MNutritional anthropometric indices have a number of advantages (see
Box 2). However, they also have several limitations: i) day-to-day intra-
individual variations in body weight may make it difficult to detect
small weight losses owing to deficient energy intakes and/or increased
health risks over short periods; ii) they are unable to distinguish the
effects of specific nutrient deficiencies (such as zinc) that affect growth in
children and induce changes in body compaosition from the effects of
food and non-food risk factors; and iii) they are unable to detect the
presence of undernutrition when it is manifested solely through a
person’s inability to undertake a desirable level of physical activity, As
with most measurement techniques, there is also room for measurement
errors, particularly if the survey personnel are not properly trained,
although limitations on accurate age determination and sampling biases
are perhaps potentially more serious sources of error.

The assessment of child and adult nutritional status is presented here
in terms of two anthropometric measurements, weight and height, since
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these are the most widely applied indicators which allow highly specific
and broadly accepted interpretations. Consequently, for a global
assessment involving cross-region and cross-country comparisons, these
two measurements are the most appropriate. A useful description of
other anthropometric indicators (including their construction,
application and interpretation) for children and adults may be found in
WHO (1995) and Gibson (1990).

Infants and children

The three most frequently used indicators to assess child nutritional
status are based on height and weight: they are height for age, weight for
height and weight for age. The height for age of a child reflects linear
growth and measures long-term growth faltering or stunting, while
weight for height adequately reflects body proportion. Weight for height is
particularly sensitive to acute growth disturbances and indicates the
presence of wasting. Weight for age represents a convenient synthesis of
both linear growth and body proportion (WHO, 1986 and 1995).

The presence of undernutrition in children is diagnosed using these
three anthropometric indicators and by comparing the measured values
with the [United States] National Center for Health Statistics/ WHO
reference values (WHO, 1983). A normal or low-risk range is identified
on the distribution curve of reference values. The two ends of the range
are taken as cutoff points for identifying children with inadequate or
excess nutrition. It is now generally agreed that the most appropriate
cutoff points on the normalized distribution curve are: -2 5D or -2
Z-scores, to signal that the child is at risk of being underweight (weight
for age), stunted (height for age) or wasted (weight for height). On a
population basis, the prevalence of undernutrition for children under the

BOX 2

ANTHROPOMETRY AS AN INDICATOR OF MUTRITIONAL STATUS

m&rmmiuh to human welfare, such as dietary inadequacies,
r gnvironmental health risks;
p!;udidnrs, at individual and pnpu]:hun levels, of the risks of

' :ﬂq_igﬁippmgﬁmiﬂjnlprfwmwmg the success or failure of interventions.
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age of five is estimated by the proportion of children whose
measurements fall below the cutoff points on the respective indices. In
the same way, the prevalence of overweight children as a result of
overnutrition is estimated by the proportion of children with a weight
adjusted for height above +2 SD (or +2 Z-scores) on the normalized
distribution curve.

Older children and adolescents
The nutritional status in schoolchildren and adolescents is assessed by
the same anthropometric indicators that are used for children under the
age of five, i.e. weight for age, height for age and weight for height, and
the same cutoff points (<-2 5D and >+2 SD of the NCHS/WHO
reference values) are applied to classify schoolchildren and adolescents
according to their risk of being malnourished. However, the same
anthropometric indicators provide different information for children of
different ages. For instance, a high prevalence of stunting among one-
year-old children indicates the existence of current nutrition and health

‘3_ problems whereas, in children of five years or older, stunting reflects

-%G both past and current risks to growth and development. While the
B i g e :

y eight indicator provides information about the past and present,

4 indicators based on weight provide information about current

processes. A proper interpretation of the actual nutrition situation of
older children requires corroborating data related to food and diet,
socio-economic status and the incidence of infectious diseases and
parasitic infestation.

Adolescent nutritional status can also be assessed by a weight for
height index, i.e. the BMI (weight [kg]/height [m]). Adolescents with a
BMI (adjusted for age) below the value corresponding to the 5th centile
of the NCHS/WHO reference population are considered to be at risk of
being undernourished (WHO, 1995). A BMI for age equal to or greater
than that corresponding to the 85th centile indicates that an adolescent is
at risk of being overweight. The estimated proportion of malnourished
adolescents can be expected to be higher using the BMI and the
indicated cutoff points than when using the -/+2 SD cutoff points, since
the latter correspond to the 2.5th and 97.5th centiles of the respective
distribution curves.

Adults
Until recently, anthropometric assessments of nutritional status were
carried out almost exclusively for children and adolescents because there
was no satisfactory indicator of adult nutritional status available.
However, much progress has been made over these last years in
identifying such an indicator, and the BMI (weight/height?) is
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considered at present to be the most suitable anthropometric indicator of
adult nutritional status (Shetty and James in FAO, 1994b; Ferro-Luzzi ef
al., 1992; James, Ferro-Luzzi and Waterlow, 1988). The advantage of this
indicator is that, while being consistently and highly correlated with body
weight (or body energy stores), it is also relatively independent of adult
stature so it permits a comparison of body proportion across population
groups of varying statures (see Appendix 4).

A low BMI value reflects both low body fat and muscle mass for a given
height. It has been argued that age, gender, body shape and ethnicity
should be taken into account when interpreting BMI values in terms of
body composition (Norgan, 1994), although in healthy populations the
variations in BMI owing to such factors are likely to be small (Shetty and
James in FAO, 1994b). Thus, if the observed BMI of an individual is found
fo lie below the lower end of a normal range of variation, there is a high
risk that the person is suffering from the ill-effects of chronic nutritional
deficiency (principally, chronic energy deficiency [CED]). Accordingly, the
lower end of the range of normal variation is used as the cutoff point for
the diagnosis of chronic undernutrition in adults. On the basis of current
knowledge, the best estimate of this critical point is 18.5 (WHO, 1995) (see
Appendix 4 for a more detailed explanation).

The lower limit of normality (the BMI value of 18.5) was established
from the observation of BMI values of a large sample of male soldiers and
healthy women in the United Kingdom (Shetty and James in FAO, 1994b).
The universal application of the reference population and of the cutoff
point of BMI 18.5 to other populations has been questioned (Garcia and
Kennedy, 1994; Norgan, 1990 and 1994; Immink, Flores and Diaz, 1992).
However, in the absence of more consistent data from different countries
and population groups, this cutoff point has been accepted for the time
being, among other reasons to facilitate cross-country comparisons.
Concerns that lean but healthy and very active adults may be wrongly
classified as undernourished initially resulted in the inclusion of energy
turnover based on the BMR as an additional criterion but the BMI alone
is now accepted as an anthropometric indicator of chronic adult
undernutrition, since the numbers likely to be misclassified in a
representative population sample are considered to be insignificant
(James and Frangois, 1994).

The BMI can also be used to assess overnutrition in adults, and specific
cutoff points are applied for classifying people as overweight (25.0-29.9:
obesity grade 1) or frankly obese (30.0-39.9: obesity grade 2; =40.0: obe-
sity grade 3). The universal application of BMI 25.0 as the cutoff
point to define obesity has also been questioned and it has been suggest-
ed that population-specific cutoff points and country-specific reference
populations be established.
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Using the BMI as an anthropometric indicator of adult nutrition has
similar advantages to weight adjusted for height in children: it reflects
the degree of severity of under- and overnutrition while height and
weight data — the basic data from which the BMI is constructed — can
readily be incorporated into ongoing national surveys. Finally, since the
BMI is relatively independent of stature, its use permits comparative
analyses of various kinds, for example between functional classifications
(such as age-group, rural-urban location, occupation) as well as inter-
regional and intercountry comparisons.

ANTHROPOMETRIC ASSESSMENT OF NUTRITIONAL
STATUS

This section presents available estimates of the nutritional status of
children, adolescents and adults, using the anthropometric indicators
described above. The estimates are given in terms of the prevalence of
undernutrition in different countries and regions and have been derived
using the appropriate cutoff points and reference values." Country data
with the most recent prevalence of underweight, stunted and wasted
children under five are found in Appendix 2, Table 8. For a limited
number of countries, the prevalence of obesity (=2 SD) in the under-five
group is also listed. The data available only permit global estimates for
children under five while, for schoolchildren, adolescents and adults,
data are given only for a limited number of countries.

Undernutrition in children under five: the current situation

The basic data on the anthropometry of children under the age of five are
abtained from WHO's Glabal Database on Child Growth, which was
initiated in 1986 for the purpose of compiling, systematizing and
disseminating the results of representative anthropometric surveys in
different parts of the world (de Onis et al., 1993). Estimated proportions of
underweight, stunted and wasted children under five are derived from
this database and then applied to population estimates for 1990 in order
to obtain the absolute numbers,

The results of this analysis are presented in Table 21 for broad regions
of the developing world.” According to these estimates, two out of five
children in the developing world are stunted (low height for age), one out

" Like the food inadequacy approach discussed in the Introduction, anthropometry
will also tend to underestimate the true prevalence of undernutrition, although for
different reasons,

" The data for individual countries are presented in Appendix 2, Table 8,
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TABLE 21

ESTIMATES OF PREVALENCE AND NUMBERS OF WASTED, STUNTED AND UNDERWEIGHT

CHILDREN IN DEVELOPING COUNTRIES, 1990

Region/economic group Wosted Stunted Underweight Total number of I
ehiidran under Tve
Porcenioge Number Percentoge Number Percenfoge Murber
AdiWona) [ =R (i) AACnE)

REGION

Sub-Saharan Africa 7 6 38 H 30 26 88

Near Eastand North Africa 9 4 3z 16 25 12 19
-ﬁlﬂlmr 17 27 Al 093 58 9 156
ﬁ}ﬁfdmpihm Asia 5 9 33 60 24 42 180
memmmﬂnthn 3 1 23 12 12 [ 55

Low-incame 0 40 45 175 38 145 388 i
Midlle- to-high-ncome & 8 29 10 2 3l 140 { 9
Total — 9 48 a1 215 34 179 528 . *1
Source WHD Global Database on Child Growin, available o of Decemiber 1904

of three is underweight (low weight for age) and one out of ten is wasted
{low weight for height), In absolute numbers, there were 215 million
stunted children, 179 million underweight and nearly 50 million wasted
children in 1990,

The proportions of children under five suffering from undernutrition
vary significantly among regions: South Asia has the highest proportions
of underweight, stunted and wasted children while at the other end of
the scale is Latin America and the Caribbean.

South Asia’s combination of the highest incidence of undernutrition
and a large population makes it the home of an overwhelming majority
of the undernourished children in the developing warld: it accounts for
50 percent of all underweight children, 43 percent of stunted children and
56 percent of wasted children in developing countries (Figure 7).

Given that South Asia has a 30 percent share of all children under the
age of five in the developing countries, these figures indicate that the
region has a disproportionately large share of undernourished children.
By contrast, with an 11 percent share of the children under five in the
developing countries, Latin America and the Caribbean has only 4
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percent of the underweight, 6 percent of the stunted and 3 percent of the
wasted children. Similarly, with 22 percent of the children under five,
China has only 11 percent of the underweight, 17 percent of the stunted
and 8 percent of the wasted children. In East and Southeast Asia, the
proportions of undernourished children (12 percent underweight, 11
percent stunted and 11 percent wasted) are quite similar to this region’s
share of the developing countries’ population under the age of five (12
percent), and the same is true for sub-Saharan Africa and the countries of
the Near East and North Africa.

FIGURE 7

REGIONAL DISTRIBUTION OF TOTAL NUMBER OF UNDERWEIGHT, STUNTED AND WASTED

CHILDREN IN DEVELOPING COUNTRIES, 1990-92

TOTAL (528 millien) UNDERWEIGHT (179 million)

1% 16% Sk 16%

STUNTED (215 milllon) WASTED (48 million)
&% 4% 3% 13%

. Sub-Saharan Africa . East and Southeast Asla
. Mear East and Morth Afica ¢ South Asia

Latin America and the Caribbean
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An analysis based on the two-way classification of the developing
countries into low-income and middle- to high-income groups revealed the
following picture (see also Table 21). The average prevalence of
underweight, stunted and wasted children was substantially higher in the
low-income countries, at 38, 45 and 10 percent, respectively, compared with
22, 29 and 6 percent in the middle- to high-income group. The vast majority
of undernourished children also live in the low-income countries, as do 73
percent of the total population of children under five in the developing
world and more than 80 percent of the undernourished children (83
percent of the underweight, 81 percent of the stunted and 83 percent of the
wasted children). Thus, the low-income countries have disproportionately
high shares of underweight, stunted and wasted children.

In each of the regions, low-income countries as a group have a
generally higher prevalence of undernutrition than middle- to high-
income countries. The glaring exception in Southeast Asia is China. Also,
only small differences in the prevalence of wasting is found between low-
income and middle- to high-income countries in Latin America and the "
Caribbean (where the prevalence of child undernutrition is relatively low A%
overall) and in the Near East and North Africa. q

Among the low-income countries, the sharpest regional variation is o
found in the prevalence of underweight children as compared with the
prevalence of stunting and wasting. For example, the proportion of
underweight children varies from 58 percent in South Asia to 17 percent
in China, whereas the proportion of wasting ranges from 17 percent in
South Asia to 3 percent in Latin America and the Caribbean. Among the
middle- to high-income countries, the interregional variation is much less
pronounced for all three indicators.

In a small number of countries for which the information is available,
the prevalence of obesity in children under five exceeds the prevalence
expected in a healthy population, i.e. 2.5 percent (Appendix 2, Table 8).
This is true for 11 out of the total of 22 countries with data available. In
these 11 countries, the prevalence of underweight children is relatively
low, although there are some notable exceptions such as China, Egypt
and Mauritius, This points to a certain degree of coexistence of under-
and overnutrition in some countries, as is also the case among adulis.

Undernutrition in children under five: changes over time
Unlike in the case of food inadequacy, it is difficult to determine long-term
trends in the prevalence of undernutrition based on anthropometric
measures. At best, changes that have occurred over time in a number of
developing countries can be analysed. This is because repeated and
comparable surveys for different points in ime are not available for most
countries. Nevertheless, WHO has made a systematic attempt to compile
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and collate the findings of as many surveys as possible even though they
are not always comparable within the same country and often differ in
terms of methodology, sample frame, sample size, etc. Particularly
limiting is the fact that repeated surveys do not always cover the same
age group. For purposes of intercountry comparisons, an additional
problem is that the time span covered by the repeated surveys is not
identical for each country — in some cases the period extends from the
mid-1970s to the early or mid-1990s whereas, in others, it covers only a
part of the 1980s. Bearing these caveats in mind, some indication about
the nature of change over time can be obtained from the data assembled
in Table 22, which shows the direction in which the proportion of
underweight children has changed according to repeated surveys in
individual countries.

TABLE 22

CHANGE OVER TIME IN THE PREVALENCE OF UNDERWEIGHT CHILDREN (UMDER 5 YEARS)

IN SELECTED DEVELOPING COUNTRIES

Region,couniry Survey year Underweigh! children under 5 years
Prevalence Change over lime
(Percentage)
1982, 1992 38:1, 47.7 A
1988, 1994° 271, 27.4 —
1982, 1987, 1993 22.0, 180, 22.3 A
1976, 1981, 1992 17.3,13.3, 15.8 A
T84, 1992 32.8,39.1 -
1981, 1992 23.9.272 A
1981, 19491 31.0, 47.6 A
1976, 1985, 1992 27.8,27.5,29.2 —A
1986, 1993 " 175,200 A
1975, 1978, 1590 31.0,23.2, 28.7 A
1977, 19585* 20,5, 24.4 A
1965, 1988, 1992 20,5, 25.8, 251 A
1984, 1988, 1994 20,7, 10.0, 155 A
‘Near East and North Africa
| Algeria 1967, 1990, 1992 B.6,9.2,9.2 —_
Egypt 1978, 1990, 1992, 1995° 16.6, 10.4, 9.4, 168 A
Jordan 1975, 1990 174, 6.4 Y
Morocco 1987, 1992 11,8, 9.0 N
Tiunisin 1975, 1988 202, 104 N
(eonfinued) L
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(confinusd) TABLE 22

CHANGE OVER TIME IN THE PREVALENCE OF UNDERWEIGHT CHILDREN (UMDER 5 YEARS)
IM SELECTED DEVELOPING COUMTRIES
Region/country Survey yeor Underwaight children undar 5 years

Pravalence Change over fime
(Parcentoge)

America and the Caribbean
Balivi : 145,114,157
184, 7.0
21,1.1,25,09
167, 10.2, 10.1
160, 6.0, 2.3
125, 10.4
21.6, 15,5, 11.2
436,335
37.4,33.9
206,193
15.0,14.9, 7.2
139, 19.0
105, 11.9
.‘.5._'?5 6.1
16.1, 13.4, 10.8

163,69

ceesyeveveevees | ¢

#4.4, 70,1, 71.5, 65.8
78.0, 69.0, 61.0
54.7, 48,8, 404
58.3,47.5, 348.1
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ASSESSMENT OF CHILD AND ADULT UNDERNUTRITION IN DEVELOPING COUNTRIES

The overall picture is one of a varied pattern of change in the
proportion of underweight children. Even within a number of countries,
the pattern of change is not consistent. Among the 45 developing
countries included, 20 show a somewhat consistent pattern of decline in
the prevalence of child undernutrition while about half of these again
(11) are located in Latin America and the Caribbean. All the four
countries in South Asia, three of the seven Southeast Asian countries and
three of the five countries in the Near East and North Africa also show a
declining prevalence over lime. However, in sub-Saharan Africa, almost
all the countries show an increasing prevalence.

Undernutrition in schoolchildren
Because of the paucity of data, only general statements can be made
about the prevalence of undernutrition in schoolchildren in specific
developing countries. This is especially true of some Latin American
countries, where the heights of all first grade students between the ages
| of six and nine were measured on a national basis. The periodic
B implementation of these national surveys, as has been done in Costa
Rica and Panama for example, provides a picture of change over time
Hiy (Table 23). In Costa Rica, the prevalence of stunting declined over time
4 while, in Panama, after declining in the first half of the 1980s, stunting
' among schoolchildren tended to increase during the second half of the

decade.

Undernutrition in adolescents and adults
Globally, representative data on adolescent nutritional status are
generally lacking. Table 24 summarizes data compiled by Kurz and
Johnson-Welch (1994) on stunting and thinness in both male and female
adolescents of selected countries.”” These data indicate significant
intercountry differences in the proportion of stunted and thin
adolescents, both among males and females. The comparability of these
data sets is too limited to permit more precise statements on
intercountry patterns but observations can be made regarding the
pattern of gender differentials. First, while female adolescents suffer
from more than twice as much stunting as males in India, the opposite is
true in the two African countries, Benin and Cameroon. Second, the
gender differential in thinness (low BMI for age) appears to have a
uniform pattern everywhere - male adolescents have a consistently

"It should be noted that the cutoff points used in this study to define stunting (low
height for age) and thinness (low BMI for age) differ slightly from those currently
recommended by WHO (1995),



TABLE 23
TUNTING INDICATED BY NATIONAL HEIGHT SURVEYS AMONG
COLCHILDREN IN LATIN AMERICA AND THE CARIBEBEAN

Prevalence of siunfing among children of -2 years |
(Percantape)

| Bakow The 101h ceantie of fhe NCHEAWHD relaronca volues,
ISaven to 14 years of oge.

Sowoe: Inlemnational Confmence on Mulition backgiound couniry RO,

higher prevalence of thinness than female adolescents. Third, the high
prevalence of thinness in both female and male adolescents in India and
Mepal stands out in comparison with the other countries.

As mentioned before, the anthropometric assessment of adult
nutritional status is a relatively new phenomenon. As a result, there are
very few data sets, although BMI data for adults are now becoming
increasingly available. Table 25 summarizes some of the available data
based on representative surveys from different countries and
geographical regions of the developing world, revealing the coexistence
of adult under- and overnutrition (see also Box 3, p. 78). In Latin
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TABLE 24

PREVALENCE OF STUNTING AND THINNESS AMONG ADOLESCENT MALES AND FEMALES
IN SELECTED COUNTRIES

e (Prceniage)
41 -55 27 23 32 14
12 19 8 4 7 2
56 9 13 b
57 4
A 3z 20 45 55 Ha 37
4l
| 2 = = 3
B2 i 3
47 [ 36 40 25
43 13 19 7
65 " J 9 1
‘Low hesght for oge. defined of below the 5ih percentile of the NCHS/WHO aference valsss. The recent WHO report
(WHO. 1995) recommends balow 1he drd porcentite or <2 Zacones o8 oppropriat.
Low BA for oge, defined as below e 5th percentiie of 1ha BMI for oge
Source: Kurz and Johmson-Weksh (19594)
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American countries the proportion of underweight adults is small; in
fact, there is a strong tendency for adults to be overweight, tending
particularly towards obesity grade 1. Among African adults, the
proportion of those underweight is greater in the Sahelian countries than
in tropical or subtropical areas, while the proportion of overweight
adults on the continent as a whole tends to be significantly lower than in
Latin America.

A relatively large proportion of adults in Asia have a BMI under the
mirmum at‘mptable level of 18.5, for ekample 12.5 percent in China, 16.9
percent in Laos and a staggering 48.6 percent in India. The proportion of
adults found to be in the normal range of variation of BMI (18.5 to 25.0)
in China and Laos approximates that in many African countries, but not
so in India where the proportion is significantly lower. The prevalence of
adult obesity in Asia is in general the lowest among the developing
regions,



TABLE 25

PERCENTAGE OF ADULTS IN DIFFERENT BMI CLASSES BASED ON AVAILABLE COUNTRY SURVEYS

Couniny BMI categaries Meon Mo of odulls Sunvey yeor

=<14.00 16.00- 17.00- 18.50- 25.00- 230,00
1699 18.49 24.99 2999

B v

Latin America and the Caribbean

ESIT e
i
"his clossification refen fo continental Affco, henca tha inclusion of Moncoo and Tuniia,
TWWiomen only.
"Port of daha set onky,
Souncas: IR0/ Macrs Internaticnal ine., Demogrophic and Heofih Surveys 1992 and 1993; Shetty and Jamios in FAD (19940).

SUMMARY AND CONCLUSIONS
The most frequently employed indicators of undernutrition in children (0 to
ten years) are weight for age, height for age and weight for height. Children
are classified according to their nutritional status by comparing their
measurements with reference values for a normal healthy population and
with specific cutoff values of the normalized distribution for that population.
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BOX 3

MNUTRITION PARADOX: COEXISTENCE OF LOW BODY WEIGHT AND QBESITY

IN DEVELOPING COUNTRIES

‘I'Mippmnt paradox of the coexistence of undernutrition and overnutrition (as manifest-

~ed in obesily) is being increasingly recognized because of its implications for nutrition

pﬂl:'p In a number of developing countries with relatively low per caput incomes, the
m&nﬂeﬂfﬂbﬁﬂy among adults, particularly in urban areas, is often found to be sur-

'i!nn-gly high. Prevalence figures for obesity grade 1 (25 <BMI <30.0) in some Latin

Htrinn cnl.ln!:riﬁ are often similar to those for some European countries and the

United Stales, although figures for obesity grade 2 (BMI 230.0) are still somewhat lower.
; Fﬂrthlrmhn.-, the prevalence of obesity among adulls is often a multiple of the prevalence
o of wilght deficiency.

The prevalence of obesity (weight for height =120 percent) reported for individuoals

'-nml&}'ﬂ.ﬁnfa;e in a number of Caribbean countries in the 19705 and 19805 ranged

_Equ_m 6 to 21 percent among men and from 22 to 48 percent among women. In African

countries' such as the Congo, Ghana, Mali, Morocco and Tunisia, during the 1980s the

prevalence of obesity grade 1 was found to range from 6.4 percent (Mali) to 28,6 percent
l."lhmish}, and the prevalence of obesity grade 2 from 0.8 percent to 8.6 percent. Only in
Asia is the problem still insignificant from a public health point of view.

Recent evidence from China and the urban Congo shows that the prevalence of obesity
among adult men and women increases with income while the proportions of under-
weight as well as normal-weight adulis decline. However, manifestations of under- and
overnutrition coexist bo some extent at all income levels,

Anthropomelric data from Senegal and the Congo on children under five and their
mothers are particularly revealing in demonstrating the nutrition paradox. In a rural
population in Senegal, 3.6 percent and 18.9 percent of children under five were, respec-
tively, wasted and stunted. Among their mothers, 6 percent were underweight (BMI <18.5)
and 8.6 percent were overweight (BMI >25.0). Similarly, in the Congo, while 5.6 percent

“and 27.5 percent of rural children under five were respectively wasted and stunted, among

their mothers 13 percent were underweight and 8.6 percent were overweight. A similar
phenomenon of the coexistence of weight deficiency and obesity among mothers of
undernourished children was also observed in the urban populations of both countries,

 Cantinental Africa, hence the reference to Moroceo and Tunisia,

Seurce; Delpeuch (1995),

The cutoff points are based on an augmented risk of morbidity and
mortality and, for all three indicators, are: =-2 5D = undernourished and
>+2 5D = overweight (weight indicators only). In adults, the currently
favoured indicator is the BMI (weight [kgl]/height® [m]) which is used
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for assessing both undernutrition (<18.5) and obesity (=25.0). The
interpretation of the weight and height indices for children is relatively
simple but the interpretation of the BMI for adults is more complex. It is
estimated that, in 1990, there were 179 million children under five who
were weight-deficent, 215 million who were stunted and 48 million who
were wasted in the developing countries. Of the total population under
five years of age, 41 percent were stunted, 34 percent were underweight
and 9 percent were wasted. The highest proportions were found in South
Asia, followed by sub-Saharan Africa. This ranking is the reverse of the
one based on the prevalence of food inadequacy discussed in Chapter 2, A
plausible explanation for this reversal is based on the differences in disease
environments: a high population density combined with a monsoon
climale makes the spread of diseases - especially the water-borne kinds -
much easier and much more lethal in South Asia than in sub-Saharan
Africa. As a resull, the children of South Asia are much more susceptible to
nutritional stress in spite of a lower overall prevalence of food inadequacy
in this region. The combination of a high rate of undernutrition and a large
population size makes South Asia the home of by far the largest number
of undernourished children in the developing regions, Overall, in 1990,
80 percent of the world's undernourished children lived in Asia (mostly
in South Asia), 15 percent in Africa and 5 percent in Latin America.

Globally, there is an indication that the prevalence of weight deficiency
among children under five is declining over ime in a number of countries.
The pattern is strongest in South Asia and Latin America, while the
prevalence of weight deficiency is actually increasing in sub-Saharan Africa
and the situation in the remaining regions is mixed. Global assessments of
the nutritional status of schoolchildren and adolescents are impossible
since little empirical evidence can be drawn from national surveys.

Data on the BMI for adulls are not widely available for developing
countries. Evidence from selected countries reveals that adult
undernutrition, as indicated by a BMI value of less than 185, is often less
prevalent than manifestations of overnutrition (except in South Asia), as
indicated by a BMI value greater than 25.0. The prevalence of adult
obesity is generally highest in Latin America and lowest in Asia. Women
tend to be more affected by obesity than men and obesity is more
prevalent in urban than rural areas. More and more, one can observe the
coexistence of under- and overnutrition among children and adults in the
developing countries, which points to a process of “nutritional
transition”. Increased urbanization, changing food intake patterns and
lifestyles as well as géneral economic growth all contribute to a gradual
shift towards overnutrition, while undernutrition remains highly
prevalent. It should be noted, however, that this shift is still barely
evident in countries with very low levels of per caput income.



CHAPTER 4

Concluding
observations: varieties
of deprivation
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Thjs survey has concentrated mainly on food, i.e. the problems related
to both its quality and quantity or, more specifically, its excess or
inadequate consumption. While the study has dwelt on both aspects, for
obvious reasons the emphasis has been on the problem of inadequate
food access in large parts of the developing world.

World availability of food, as measured by per caput DES, increased
by over one-tenth in the two decades between 1969-71 and 1990-92.
More impressive was the achievement of the developing countries as a
group, where per caput DES increased by almost one-fifth. Despite such
progress made in improving the aggregate availability of food, one in
every five people had inadequate access to food in the developing world
at the start of the present decade. In absolute numbers, this translates
into about 800 million people without access to adequate food.

These figures, however, indicate a certain improvement over the
situation two decades ago when one person in three in the developing
regions — with a total population of about 00 million — had inadequate
access to food. The most significant improvement occurred in Asia,
especially East and Southeast Asia, and to a lesser extent in the low-
income countries of South Asia, Nevertheless, the overall scale of the
food inadequacy problem remains enormous. What is more, hardly any
progress was made in large parts of the world, especially in sub-
Saharan Africa where the proportion of population with inadequate
food increased slightly and the absolute number almost doubled in the
two decades starting from 1969-71. Latin America and the Caribbean
also faced hardship in the “lost decade” of the 1980s, when the pro-
portion of the population with inadequate food remained practically
constant and the absolute number increased by about one-third.

Food deprivation is a major contributor to the broader problem of
undernutrition that besets much of the developing world and parts of
the developed world as well. At the start of the present decade, two out
of five children under the age of five in the developing world were
stunted (low height for age), one out of three was underweight (low
weight for age) and one out of ten was wasted (low weight for height).
In absolute numbers,” about 200 million children under five in the
developing world were stunted, 180 million were underweight and

 These numbers are slightly lower than those reported in 1993 (de Onis ef al,, 1993)
because the WHO Global Database on Child Growth has since been updated, either
by substituting more recent survey results for some countries or by including
first-time survey results for others. In both estimates, 1990 population figurns wens
used, Tt would not be correct to interpret these differences as necessarily indicating
a worldwide reduction in the number of undemourished children.
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almost 50 million were wasted, As in the case of food inadequacy, there is
some evidence that the proportion of children who are undernourished
has declined in the last two decades but the magnitude of the problem
remains daunting. Estimates of the numbers of undernourished
schoolchildren, adolescents and adults will have to await many additional
data on a worldwide basis. The coexistence of undernutrition and obesity,
although not yet a general phenomenon in the developing world, is likely
to be increasingly prevalent in some population groups.

Admittedly, not all the undernutrition arising from anthropometric
shortfalls can be attributed to food deprivation alone because inadequate
food consumption interacts in a complex manner with other forms of
deprivation, such as unhygienic environments or lack of access to health
care, to produce a state of undernutrition. However, inadequate access to
food is the most basic of deprivations and goes hand in hand with most
other forms. Food inadequacy may thus be a good indicator of general
deprivation in its various manifestations. The remainder of this chapter
examines these associations.

. First, the 98 developing countries covered in this survey were classified
) into three groups according to their prevalence of food inadequacy: high,
' medium or low. Countries in which the proportion of people with
inadequate access to food lies above the mean for all the developing
countries are classified in the “high” food inadequacy group; countries in
which the proportion lies within 1 SD below the mean are classified in the
medium food inadequacy group; and countries in which the proportion lies
further below are considered as belonging to the low food inadequacy
group.” Using the same procedure, i.e. by taking the mean and the mean -1
5D as the cutoff point for the classification, countries were classified into
high, medium and low groups also in terms of per caput GDP (adjusted for
parity of purchasing power), the human development index (HDI)
published by the United Nations Development Programme (UNDP, 1995)
and the prevalence of underweight children as reported in Chapter 3.

Figure 8 compares the degree of food deprivation (the proportion of the
population with inadequate access to food) with the level of nutritional
deprivation as measured by the proportion of underweight children
among the population under five years of age. An association between the
two clearly exists, although it is not perfect. Contrasting the highly
deprived countries with those with low levels of food deprivation, the
proportion of countries with a high prevalence of child weight deficiency
declines (from 55 to 8 percent) while the proportion with a low prevalence

" There were 37 countries in the “high” food inadequacy group, 40 in the “medium®”
inadequacy group and 21 in the "low” inadequacy group.
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of child weight deficiency increases (from 4 to 67 percent). The
proportions of moderately food-deprived countries tend to fall in
between. To some extent, therefore, food deprivation and poor nutritional
status go together, but the exceptions are also quite significant. As can be
seen from Figure 8 two out of five countries with a high degree of food
deprivation had only a moderate prevalence of weight deficiency, while
one in ten countries with a low degree of food deprivation had a high
prevalence of weight deficiency.

The absence of a strong association between food deprivation and
nutritional status is to be expected in view of the points made earlier
about multiple determinants of nutritional status.” It is quite possible
that, in some countries, despite a high prevalence of food inadequacy, a
moderate improvement can stll be made in nutritional status by acting
on other determinants such as hygiene and health care while, in other
countries, the poor provision of hygiene and health care maintained a
low nutritional status despite low degrees of food inadequacy.

U an additional renson is that food inadequacy figures refer to the whole population,
covering both adults and children, while the prevalence of weight deficiency refers
only to the subpopulation of children under five years of age.

FIGURE 8

COUNTRIES WITH i _
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But the observed association is much closer between food deprivation
and indicators of general socio-economic development such as a low per
caput GDP and a low HDL Figure 9 shows the cross-country association
between food deprivation and per caput GDP. As many as 89 percent of
highly food-deprived countries belong to the low GDP group. It is not
surprising that countries with the highest degree of food inadequacy are
generally the poorest, but the exceptions are of some interest. One in ten
countries in the high food inadequacy group is in the medium-income
range, while one in ten countries in the low food inadequacy group is
in the lowest income range. This shows that, while there is a close
association between general levels of food adequacy and economic af-
fluence across countries, it is sometimes possible to reduce food inade-
quacy substantially even at low levels of national income, just as it is
possible to encounter countries with high degrees of food inadequacy at
higher levels of national income. In other words, moderate increases in
national income may not be a guarantee of corresponding reductions in
food inadequacy, just as a low income need not be an insurmountable

-.'_ obstacle to improving the national level of food adequacy. One caveat
3‘ should be borne in mind: this cross-country analysis does not establish
el cause and effect; rather, the associations merely suggest that these
g relationships are amenable to appropriate policy measures.

FIGURE ¢

DISTRIBUTION OF DEVELOPING COUNTRIES CLASSIFIED ACCORDING TO DEGREE OF

FOOD DEPRIVATION AND LEVEL OF PER CAPUT GDP
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The HDI is a more comprehensive indicator of general welfare since, in
addition to per caput GDF, it also considers the levels of literacy and life
expectancy at birth. The association between this indicator and food
deprivation is again found to be close (Figure 10). Nearly 80 percent of
the countries with a high degree of food inadequacy are also
characterized by low levels of HDI; on the other hand, among the
countries with a low level of food inadequacy there is none with a low
level of human development. Once again, it is useful to note the
exceptions. One in five of the food-deprived countries are characterized
by a medium HDI, which indicates that, unless appropriate measures are
taken, high levels of food deprivation can persist even when the
combination of overall economic development and improved access to
education and health facilities has succeeded in bringing about a
moderate improvement in general human welfare,

This brief discussion highlights two issues of policy interest:
i) Although it is essential to reduce national food inadequacy to combat
the problem of child undernutrition, there are other risk factors besides
inadequate access to food. ii) While measures to eliminate general
deprivation - as indicated by a low per caput GDP or HDI, for example,
will often go a long way towards improving food access, there is no
guarantee that they will. On the other hand, it may be possible to reduce

FIGURE 10
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food inadequacy substantially even when general socio-economic
deprivation persists,

A more in-depth country-by-country analysis, which is beyond the
scope of this survey, would provide greater insights into the relative
effectiveness of food and non-food inputs to improve child nutritional
status and the synergistic effects that exist between these inputs,
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APPENDIX 2

Country data on food and
nutrition situation

FOOD SUPPLY

TABLE 1. Per caput dietary energy supply, 1969-71, 1979-81
and 1990-92

TABLE 2. Per caput dietary protein and fat supply, 1969-71,
1979-81 and 1990-92
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FOOD SUPPLY

{continued) TABLE 1

PER CAPUT DIETARY ENERGY SUPPLY, 1969-71,

1979-81 AND 1990-92

Populotion Par copul DES
19%0-92 keal/day Annual growih rabe ]
1949-71 1979-81 1990-92 1949-71 ta 1900-92 |
(i) (Pavoonioge)

El Salvador 52 1 86D 2320 2530 15
Cruntomaln: 95 2 0H0 2230 2280 0.4
gﬂt_i, ok 6.6 1950 2070 1 740 {16
Homelurns 5.3 2140 2 090 2310 0.4
Jamaica 24 2520 2 pdb 2 580 0.1
Mexico 863 2 740 3180 3190 0.7
Nicaragua 38 2 360 2370 22390 0.2
Panama 25 2300 2280 2240 .1
Trinidad and Tobago 13 2500 2 950 2 630 0.3
United States 2513 3230 3360 3700 0.6
EDuth America 2992 2500 2 650 2670 0.3
a;:ﬁenﬁm 2.7 3 280 3200 2950 15
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Brazil 151.6 2 460 2 680 2790 0.6
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Pl an 1315 2 180 2 150 2340 03
638 1770 2200 2290 12
Suu i Arnbia 154 1 8&0 2 8460 2730 1.8
Sri Lanka 174 2270 2320 2230 -0.1
T{;:.nn Arab Rep. 12.8 2340 2970 3220 L3
554 2190 2220 2380 0.4
572 2 990 3270 510 0.8

(confinued)
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feantinued) TABLE 1

PER CAPUT DIETARY ENERGY SUPPLY, 1969-71, 1979-81 AND 1990-92

Populotion Per caopul DES
1990-92 keol/day Annual growth rate
194871 1979-81 1990-92 1949-71 to 1900-92
(i) (Parcentoge)
United Arab Emirates 16 3140 3320 3370 0.3
Wiet Mam 651 2180 2100 2200 0.0
Yemen 12.1 1 780 1950 2160 0.9
Europe 5007 3240 3380 3430 0.4
Albania 33 2450 2740 2 630 0.3
Austria. 7.8 3250 3370 3530 0.4
Bgil_llgiumﬂ.uwnhwrg 104 3270 3310 3 670 0.6
Bulgaria 2.0 3 500 3620 3160 =0.5
Crechoslovakia 156 3360 3350 3360 0.0
Penmark 52 3220 3460 3620 0.6
Finland 5.0 3150 3050 303D -0.2
Frunn_l_ 570 3350 3470 3 640 0.4
Germany 799 3210 3370 3410 na
Grecoe 10:1 3170 3430 a770 0.8
Hungary 10.3 3350 3 480 3 560 0.3
' Ireland 3.5 3440 3 620 3790 0.5
L | raly 57.8 3 380 3 560 3540 0z
! 9&_ Mefherlands 15.1 3020 31050 3170 0.2
=2 | Morway 4.3 3050 3350 3230 n3
Foland 382 3470 3 580 3 340 0.2
Portugal 9.5 2 990 2900 3620 0.9
Homania 23.3 3 060 3380 3160 02
Spain 9.0 2810 A 250 3 HE0 1.3
Sweden B.6 2 9K 3020 2960 0.1
Switzerland (] A510 3540 3380 4.2
United Kingdom 57.8 3T 3180 3280 (1.0
Yugoslavia, SFR 239 3340 3570 3400 01
Oceania 24.7 3070 3020 3140 0.1
Australia 173 3200 3080 3180 0.0
Mew Fealand 34 3260 3350 3580 .4
Papua New Guinea 4.0 2160 2390 2:610 n.e
USSR 290.7 3320 3360 3190 0.2
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TABLE 2

PER CAPUT DIETARY PROTEIN AND FAT SUPPLY, 1969-71, 1979-81 AND 1990-92

Por coput distary protein spply Par coput dietary fal supply
Totol Anirmel Tolol Animal
1969-71 1979-B1 1990-92 1966-7] 1979-81 1990-02 1969-71 1979-81 1900-92 1949-7) 1979-81 1990-92
- (gfday)

WORLD h5 (] b | n 23 25 55 Bl &9 28 30 32
Adrica 57 57 57 12 13 12 44 48 47 11 12 11
Algeria A8 67 77 9 14 20 36 59 69 12 1r 21
Angola 45 a2 41 13 17 14 3 51 E2 9 12 12
Benin 50 52 59 10 1 1n LR Aty 50 5 [] ]
Bomswana 7 72 69 27 2 29 45 50 &7 6 5 ar
Burkina Faso 53 0 63 7 7 T o0 a2 43 [ 5 7
Burundi 73 (] [ 5 5 4 15 16 14 4 4 4
Cameroon 60 5 49 11 12 12 46 49 + [ B B
Central African Rep. 36 34 37 8 10 13 55 65 55 s ] 12
Cha 70 55 55 13 14 15 49 a9 = 9 G 9
Congo 36 41 48 13 16 n 44 47 56 & 6 11
Cote d'lvoine 52 L1 51 14 16 12 41 52 4i 9 10 6
Em{ 68 78 B7 9 12 13 50 il 65 13 19 17

pia, POR 5R 60 51 11 ) 3 28 25 25 1 B 7
Gabon ] 65 63 33 35 23 38 42 5 13 16 17
Gambia 55 48 56 11 11 12 57 51 53 7 7 7 :
Ghana 49 43 45 16 14 14 a7 a5 a5 f 5 5 gs
Guinea 47 51 53 4 [} v 55 52 48 3 5 4
Kenya ik 57 52 15 15 17 a5 42 4t 15 15 17
Lesotho ] 656 65 10 12 m 24 a2 a5 B 10 10
Liberia 42 47 ) 11 11 B 41 L) 40 & 5 4
Libyan Arab Jam, 59 829 79 20 35 26 72 o112 111 24 43 26
Madagascar il 59 51 18 18 15 34 az 32 18 18 16
Malawi 73 [ 54 7 6 5 44 40 24 7 7 4
Mali 62 55 62 19 18 15 43 39 43 16 14 12
Mauritania 76 7a 80 42 36 33 52 58 &) 38 35 kS|
Mauritius 49 Bl 68 13 23 25 S0 H7 s 10 18 25
Muorocco 4 71 83 101 12 14 42 52 57 14 13 15
Mozainbique 36 32 a2 5 4 4 28 32 ar 5 4 -+
Mamibia 65 66 62 26 26 20 44 41 34 26 3 17
MNiger 55 64 59 14 13 g 3 36 3 12 11 8
MNigern 54 43 44 [ 9 5. B2 49 49 4 5 4
Rwanda 56 52 4t 3 4 3 12 14 16 2 4 3
Senegal Bo a4 fits 17 16 18 i) 65 il 12 9 11
Sierra Leone 44 45 38 B 11 7 64 S8 5t 4 4 3
Somalia B2 al 49 ar 37 23 BS 72 50 46 43 20
South Africa 73 74 71 27 27 25 RB a7 ] 34 30 27
Sudan 62 o4 63 19 25 22 a7 81 62 2 30 26
Swaziland L i 6 20 2 0 43 4 53 21 23 0
Togo 50 48 53 7 7 9 33 40 46 4 4 7
Tumnisia &0 7 -7 1l 16 18 57 649 ] 11 15 17
LUganda 56 48 52 12 i1 11 a5 21 28 B 9 10
United Rep. of Tanzania 42 56 51 11 11 2 27 31 31 10 9 9
Zaire a7 s 33 9 7 6 35 3 M 4 3 3
Zambia B4 58 52 15 11 9 41 36 28 10 B [
Zimbabwe 60 59 53 i1 12 10 49 54 52 14 15 14
MNorth and Central
America o0 92 a7 54 54 55 113 121 128 6 L5 B3
Canada 43 92 o7 (2] 58 58 125 131 133 91 B4 73
Costa Rica 57 a4 24 3z 33 57 B 78 24 Nn 32

{continued)
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(cantinued) TABLE 2

PER CAPUT DIETARY PROTEIN AMD FAT SUPPLY, 196%-71, 1977-81 AND 1990-92

Par coput dislary protein supply Par coput dietary ol supply
Tohod Anirmol Tkesl Anirmal
1958-71 1979-81 1990-92 196%-71 1979-81 1990-02 1949-71 1979-8]1 1990-92 1949-71 1979-81 1990-92
el (Rl
Cuba IR OG- S S S5 S ST S0, 7B 77 45 540 4D
| nican Rep. 4 49 50 16 19 21 48 57 65 15 19 19
El Salvador 47 57 g2 T2 15 14 W 50 s 13 19 18
\Cuatemala T I R b S | 1] i 38 4 42 13 11 11
Hiiti. a5 49 41 7 8 2o i s | %6 9 B:l L&
Honduras 54 51 5a 14 15 15 41 42 61 18 18 19
Jamaica B6 63 64 30 27 MW &0 e 64 27 24 35
Mesica 70 B4 B0 19 30 30 Al 84 94 26 41 3
Bicaragua O R NEE S S Ly i4 480 W9 52 3] 23 18
Panama . B & E9) 26 32 3 5 6R 65 29 30 a2
Trinidad and Tobaga &¢ 78 63 26 35 2 62 73 72 25 35 30
United Stafes ~ ~ 101 101 112 69 68 72 13 145 154 ®1 7R 7
South America 65 65 66 27 29 31 58 &9 77 3z @ 35
Axﬁentim_ rgeniting 108 107 97 66 72 64 112 16 103 70 75. &7
Bolivia 48 ‘53 &2 15 .20 19 42 51 51 30 36 27
‘Brazil 61 60 64 20 22 3 5 68 82 26 29 34
Chile 6 71 70 25 26 31 5 5 & M w0 1
g |Colambia 4 | 8 22 23 7 a2 50 62 23 5. 29
EBeuador 500 49 ‘B2: 18 21 22: 50 59 G0 ik 24 26
¢ | Guyana 57 &5 6 25 B 27 a8 53 az 21 21 18
Paraguiy 72 75 68 a3 33 M 2 1 a9z 43 44 45
Peru (1] B5° 800 a0 L a3h 0 40 38 M 20 15 15
Suriname. 57 61 63 25 28 26 45 52 58 17 21 22
Uruguay 9] 85 A3 50 53 51 112 103 a6 Gy 7 75
Venezuela 6 70 B5 26 A5 29 54 7R 75 22 29 2
Asia 52 57 o4 a 11 15 29 36 50 1 4 20
Afghanistan 53 62 47 12 12 100 33 38 31 16 16 13
ladesh 45 42 43 [ 5 5 5 14 17 4 1 3
Cambuodia 58 41 51 8 5 9 22 13 20 E A g
China 4% 56 &7 & ] 15 23 3z 52 10 15 29
Huong Kong 80 8 93 43 -] 50 91 105 139 48 51 68
India 51 51 57 [ 7 9 30 a3 41 7 B 11
Indoniesia 42 51 &0 5 7 9 29 a8 51 3 4 7
Iran, Islamic Rep. 55 M8 2 13 17 16: 43 | a3 17 23 18
Irag a1 73 56 14 17 9 42 57 43 16 17 10
Israel 95 100 102 47 53 52 102 107 119 40 41 40
Japan 82 87 97 A& 45 B5: 53 68 B0 25 32 a7
Jordan 67 &8 77 16 20 24 59 a4 &0 16 22 2%
Korea, Dem.

People's Rep, M 85 Bb 11 15 19 3o 37 41 8 12. 15
Korea, Rep. E G HED HES 9 18 32 25 4l 69 g 19: 30
Kuwait FEO91 69 A 49 a5 (72 92 &8 P 50 a9
Laos 54 64 6l 11 14 14 27 M 34 14 19 0
Lebanon 54 75 B 19 28 27 &l 80 93 24 35 36
‘Maluysia 50 57 58 17 35 /55 7B 100 19 26 31
Momgolia 82 a2 73 55 52 49 87 H5 78 RO 78 71
Myanmar 53 60 64 & A N 35 43 f 7 7
Nepal 50 49 55 7 7 70 125 26 4 9 9 4
Pakistan 55 ‘32 57 13 14 17 34 a“ &l 14 .
Philippines 4 51 53 2 A 22 33 a5 38 18 16 19
Saudi Arabin @ 7 77 m m M 3 76 ] 11 % 3

(confinuad)
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AFPENDIX 2
COMPOSITION OF FOOD SUPPLY

TABLE 3

SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY ENERGY SUPPLY, 1990-92

Share in tolol DES
Vegelable products Animal products
Cereols Sugor ‘Vegeloble Rools Pultes  Ofhers Maal Milk  Othars
odlls and lubers  and nuls and cdial
ey P e A Percentage) I -
WORLD 51.2 B8 B2 5.0 4.0 7.1 74 a3 4.0
Adrica 494 6.3 8.5 14.9 5.8 7.7 32 25 1.7
Algeria 560 112 12.6 23 20 4.7 3.0 5.8 25
Anﬁ?‘lh 315 7.0 12.1 29.8 4.2 55 4.8 24 28
Ben 353 1B 7 38.2 B9 4.4 24 0.5 1.4
Botswana 447 1.8 6.9 1.5 4.4 75 73 94 6.5
Burkina Faso 75.6 17 4.0 g 57 42 27 1.4 0.8
Burundi 19.8 1.8 1.1 28.4 25.4 17.7 1.4 07 0.7
Cameroon 37 4.7 8.5 18.0 73 162 az 1.5 1.4
Central African Rep, 1491 27 13.6 36.0 14 82 (5] 1.6 Lé
Chad 513 45 53 132 1.7 Zz9 43 27 1.1
Congo 23 4.6 1.7 381 6.2 87 4.6 0.6 33
Cote d’ Ivoire 369 49 B8 27.2 53 122 24 0.8 15
Egpl 644 102 75 1.7 3z 6.6 24 L4 25
iopia, PDR 0.8 21 an 4.2 10.4 28 a6 2.0 1.1
Gabon 250 6.3 L) 219 4.7 229 72 1.8 28
93 Gambin (4.9 B.6 1.4 1.0 .1 24 28 1.3 1.5
Ghana 20949 34 7.5 40.7 35 9.7 21 0.3 2.9
Cuinea 47.9 4.2 1.9 13.9 4.9 14.0 13 1.0 1.0
Kenya 49.58 11.3 B3 8.0 i Fiod 5.3 4.2 7.8 1.6
Lesotho 778 6.5 31 0.7 28 28 4.2 1.2 0.7
Liberia 44.0 15 14.6 223 33 82 22 0.2 1.8
Libyan Arab fam. 45.2 11.2 18.1 1.7 38 75 4.4 6.0 21
Madagascar 54.6 34 3z 21.0 21 5.1 6.2 3.0 15
Malawi 9.8 T2 1.7 38 9.0 55 13 0.4 12
Mali 729 4.0 6.8 1.9 4.0 15 ar 42 11
Mauritania 553 12.4 | 5 EX L5 57 11.0 2.1
Mauritius 45.1 16,8 13.9 1.3 39 4.6 5.0 6.4 3.0
Mormcen 631 10.2 B.1 1.0 4.1 55 2R 15 7
Mozambrique 36,2 1.9 123 39.5 4.9 20 1.9 0.6 0z
Mamibia 49.2 14.5 29 15.6 38 20 6.7 31 21
Miger 74.4 24 2.9 A6 9.0 2 27 20 no
Migeria 380 26 13.1 26.0 79 94 1.7 0.3 1.0
REwanda 19.5 1.1 24 282 16.9 29.1 1.1 14 02
Senegal 63.6 7.2 121 1.0 52 21 3.6 25 2.6
Sierra Leone 53.5 2.6 21.6 4.4 73 72 1.1 .6 .7
Somalia 551 2.0 5.2 09 2.6 2.6 57 21.0 1.9
South Africa 53.7 129 93 1.7 1.1 78 B2 34 1.9
Sudan 58.6 B 81 0. 24 4.0 4.6 119 12
Swaziland 51.4 208 7.0 1.4 32 53 6.0 38 1.1
Togo 478 21 B4 285 5.1 32 24 0.6 1.7
Tunisia 55.0 9.0 15.7 1.4 4.0 6.7 26 iz 20
Uga.nda 18.6 1.7 1.6 78 14.7 259 3.1 1.8 1.8
United Rep. of Tanzania 45.6 2.4 4.8 24.6 6.6 9.1 27 1.8 23
Zaire 155 1.4 AR 56.2 7 0.7 1.9 0.1 0.8
Zambia 7043 7.6 23 9.9 1.7 i3 .7 0ng L5
Zimbabwe 59.0 1.7 7T 1.6 71 37 an 34 27
North and Central
America 287 16.5 13.4 24 3B 9.5 125 B4 4.8
Canada 21.8 14.0 13.8 34 4.5 11.3 14.8 92 73
{confinued)
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(conlinued)

TABLE 3

SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY ENERGY SUPPLY, 1990-92

Shore in lotol DES

vVegeloble products Animal products
Coreols Sugor Vegelable Rools Pulses  Ofhars Moot Mk Others
odly and lubers  and nuls and offal
— (Percembage)

Costa Rica 334 21.4 11.6 19 4.4 100 (iF. ] 7.6 18
Cuba 319 255 92 4.8 4.1 55 5.5 5.8 f.6
Drominican Rep. 3Ln 15.0 14.8 3.5 4.9 174 [N 4.7 i)
El Salvador 56.2. 14.0 6.4 g 6.6 56 21 4.7 34
Guntemala 60.0 17.6 53 0.4 59 a8 22 28 1.9
Haiti 4007 145 3.0 10.9 1.2 14.1 2.8 1.6 1.0
Honduras 495 146 104 0.4 6.0 7.7 25 5.1 as
Jamaica M4 190 2.4 B4 34 9.3 .4 4.5 49
Mexico 461 15.0 103 0.8 5.4 6.1 77 4.5 4.1
Micaragun 47.5 18.0 B9 L5 8.9 52 34 39 2B
Panama 35.8 12.8 10.6 23 35 11.3 89 .4 53
Trinidad and Tobago 393 183 112 2.3 5.5 74 5.6 54 4.9
United States 221 169 150 27 29 105 14.9 1.1 5.0
South America 35.0 16.3 1.7 54 4.4 8.6 2.3 58 33
Argenting 308 13.0 02 4.0 0.9 9.8 19.2 BA 4.3
Balivia 400 12.8 6.8 10.3 3.6 99 a7 1.6 52
Brazil a4 16.8 132 53 63 7.3 8.0 5.5 3.1
Chile 431 15.1 59 4.2 15 B4 a1 5.9 38
Caolombia 325 218 B3 73 3l 10.8 75 6.2 24
Ecuador ars 14.8 187 19 1.6 B9 5.5 LR a9
Cuyana 53.0 13.9 34 2.3 53 2.3 5.2 2.9 A6
Faraguay 24.0 9.2 128 157 4.6 114 14.4 3.7 4.1
Peru 432 167 a0 7.9 28 104 6.0 a5 a5
Suriname 51.1 11.2 10,1 20 29 84 i | 5.0 3
Urnuguay 343 10.4 5.4 4.4 1.5 RS 21.8 8.7 4.9
Venezuela 381 14.6 15:2 2.6 an 11.8 6.4 54 3.0
Asia B3.H b3 6.3 3.6 4.5 53 5.2 23 28
Afghanistan 76.3 1.7 44 1.5 20 as 5.6 3.1 1.8
Bang 838 a7 3n 13 26 L7 o7 1.2 1.1
Cambodia B4.7 11 (.8 21 23 a6 34 nz 1.8
China [y 2.7 4.6 55 25 4.8 92 0.5 25
Hong Kong 335 82 165 1.5 az 7.3 17.7 2.9 A6
India 633 9.8 fhub 1.7 7.2 4.2 0.9 .5 1.7
Indonesia B4 49 75 5.8 L1 2.6 1.9 03 18
Iran; Islamic Rep. 58.1 8.1 10.3 2.8 36 83 37 28 3
Irag 62,1 1.0 9.2 1.2 1.9 8o 23 23 1.4
Israel 327 125 16.6 1.8 6.5 101 B4 g iz
Japan 404 106 9.5 2.7 4.5 109 63 38 08
Jordan B0.1 14.6 1.1 1.0 5.1 55 5.h 4.7 2.3
Korea, Dem.

. People’s Bep, 637 4.0 3.3 54 7.6 B.6 33 0.2 3H
Korea, Rep, 51.8 87 7.5 0.8 3.8 14.4 58 08 6.2
Kuwait 393 12.7 134 1.1 .7 79 11.5 ] 4.6
Lacs F0L.8 14 12 54 4.5 53 8.1 0.5 25
Lebi:nm 356 1000 11.7 a5 72 174 L5 4.4 5.6
Malaysia 422 128 18.0 2.6 3.7 45 8.1 3.6 4.4
Mongelia 427 9.7 1.1 1.7 03 1.6 295 80 5.4
Myanmar 795 20 74 04 4.0 28 1.7 0.8 L4
Mepal e a0 4.0 3.0 29 3.2 1.4 34 1.4

(cantinuad)
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{confinued) TABLE 3
SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY ENERGY SUPPLY. 1990-92

Share in lotal DES
Vegeloble producis Animol products
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APPENDIX 2
COMPOSITION OF FOOD SUPPLY

TABLE 4

SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY PROTEIN SUPPLY, 1990-92

Shore in totol protein supply
Vegetoble products Animal products
Coameals Pulses Vegelobles Ofhers Masal Milk Fish Cihars
and nsts  and fruits and cffal
i ; o [ Peroenbage)
WORLD 4a7.2 8.3 4.8 4.2 172 9.6 5.9 28
F———
535 13.2 4.6 74 10.8 5.7 A8 1.0
63.1 4.6 319 2.8 A9 13.4 1.4 L8
5.6 122 4.2 12.6 153 6.6 13.2 na
39.3 19.0 35 206 10.2 1.0 5.0 14
424 0.5 23 34 232 16.4 1.9 8
71.1 13.1 1.5 25 7.9 24 0.9 0.5
16,7 57.5 6.9 123 3.3 1.3 1.7 0.2
427 139 6.7 124 14:1 3.2 6.0 0.5
239 19.9 5.0 17.2 259 39 A7 0.5
46,7 191 1.5 5.4 14.0 4.3 8.8 03
2R.1 26 4.8 128 183 1.3 21.6 03
41.5 101 b6 195 103 2.6 B9 05
67.9 7.8 7.0 23 8.0 ar 24 0.8
59.1 21.1 0.9 36 mne 3.6 .0 (1]
268 B0 B.7 11.9 282 2.6 133 0.5
622 121 23 23 10.9 25 74 N4
a5.7 4.6 4.9 23.3 111 0.9 19.1 0.5
50.4 125 17.7 6.3 54 2.0 4.6 1.0
501 B3 27 53 13.9 147 4.2 07
743 6.5 1.8: 1.3 13.0 21 (L8 nz
8.6 11.2 L% ] 11.0 103 1R 10.7 12
49.3 6.4 g1 a0 14.7 14.7 1.3 2.5
519 4.3 az 10.4 189 b4 a7 08
654 19.4 3.0 27 an n.g 52 5
65.0 7.4 1.5 14 133 7.6 34 0.3
479 a.0 0.7 0.9 17 18.9 4.8 0.7
435 9.0 24 3.1 15.9 14.7 9.5 1.3
676 79 4.1 31 B.9 3.8 2.6 21
52.1 142 g2 18.7 T7 1.9 2.7 05
471 8.8 1.8 9.7 226 54 4.3 0.4
0.7 216 1.7 1.7 9.8 4.8 0.4 04
47.5 215 5.7 132 7.0 ng 2.7 1.5
215 45.1 R0 17.9 4.3 2.9 (HH | 0.2
611 B4 12 13 11.1 b4 9.8 0.9
534 18.4 54 39 53 1.5 11.1 (L]
473 A4 14 g3 149 316 0o 0.2
5.4 26 2.6 28 226 7.2 39 20
57.4 48 2.2 18 123 21.] 04 6
7.0 s 1.6 20,9 7.6 (1 14
56.4 94 35 14.6 7.7 1.1 b7 0.7
62.0 7 6.3 2.8 8.2 7.9 33 1.8
171 365 10.2 152 88 38 B.O 03
4.7 14.6 5.0 13.1 9.2 EX) B6 ne
243 23.7 9.9 29 123 0.2 6.5 .2
3 Az 23 4.4 10.0 15 432 1.6
62,6 15.7 1.4 14 10.4 6.9 0.9 0.8
Morth and Central America 279 6.6 4.3 4.2 319 173 4.3 3.6
Canada 215 78 53 52 344 167 54 34
Costa Rica 315 122 4.0 35 239 186 32 27

{confinuad)
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COMPOSITION OF FOOD SUPPLY

(continuea) TABLE 4

SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY PROTEIN SUPPLY, 1990-92

Shore in falal profein supply
Vegeloble products Animaol products
Careals Pulses Vegelobles Ofhors Maal Mk Fizh Orthars
ond nulte  and iruits and ofial
P : [Pﬂ';:m”gxrj...
Cuba 4 11.1 a5 7 1.6 15.9 7.1 3.6
Dominican Bep. 31 123 73 41 21.6 139 4.3 24
El Salvador 59.1 13.4 29 15 Ba 103 0.8 a7
Guatemaola 63.5 144 24 1.2 8.6 A4 0.4 31
Haiti 446 26.0 69 6.4 L 34 a1 4
Hmldm‘m_l a7 15.9 = 1.4 10,0 12,9 ng 2.6
Jamaica a7s5 4.8 43 79 24.1 £1 84 4.9
Muexico 459 109 a3 1.9 193 104 a5 3.8
Micaragua 481 219 21 2.2 112 10.6 0.5 33
Panama 337 74 43 25 29.6 135 6.5 20
Trinddad and Tobago 399 120 31 4.1 18.0 144 55 3.0
United States 21.7 45 45 4.8 367 19.7 4. ib
South America 339 10.3 4.1 5.2 7.3 13.0 33 3.0
ina 244 1.4 9 5.8 46.1 15.2 1.7 2.5
Bolivia 35,0 7T 6.1 0.9 27.6 4.2 0.7 io
) Hrazil 4.0 159 4.0 4.2 23,1 12.7 2.7 a4
102 | cChile 42.0 33 5.4 5.0 213 130 74 25
Colombia 338 7.7 4.5 B.3 243 16.8 1.2 31
Ecuador 44,0 4.8 48 4.8 20.4 123 6.4 2.6
Guyiana 454 84 29 1.7 142 6.1 17.6 3.8
Paraguay 23.6 122 &b 9.3 381 7.6 1.4 32
Peru 421 6.1 4.8 6.9 202 76 10.0 23
Suriname 46.3 5.6 4.4 25 20.7 14.2 35 28
Uruguay 280 23 25 a.r 4.5 174 1.B 1B
Venezuela 40.1 72 39 3 254 11.8 5.7 11
Asia 579 9.8 51 9 10.2 52 63 2.5
Afphanistan 70.7 34 29 1.3 139 73 o1 05
Bangladesh 778 72 1.4 2.4 a0 2.8 5.0 0.4
Cambodia 715 5.7 4.6 1.6 8.0 0.4 7.5 0.8
China &6l.3 6.2 5.8 3.2 14.7 1.1 4.4 34
Hong Kong 233 7.2 39 1.9 377 4.5 16.9 4.8
India 612 15.0 4.5 18 32 10.2 a1 0.7
Indonesia 58.2 21.6 25 22 47 0.7 8.9 13
Iran, lslamic Rep. 62.3 73 6. 4 11.1 7.2 1.7 20
Irag 705 43 B4 1.4 71 6.6 0.5 1.3
Israel 316 8.1 6.3 2.7 24.6 16,8 4.7 52
Japan 232 9.6 4.9 34 15.0 6.9 an.4 6.6
Jordan 54.1 B0 53 L 173 9.4 1.0 34
Korea, Dem, Péople’s Rep, 459 199 84 39 532 0.4 14.0 23
Korea, Rep, 395 11.0 103 2.1 11.4 22 20 34
Kuwait dh.5 4.1 6.5 az 29,4 15.5 33 25
Laos 60,2 10,0 33 2.8 16.2 0.8 3.2 3.5
Lebanon 35.6 134 14.7 4.4 14.0 121 0.2 5.6
Malaysia 40.4 5.1 32 33 27 6.2 11.3 7.7
Mongolia 30.2 0.6 0.6 20 53.5 123 0.5 04
Myanmar 75.3 7B 3x (] 4.0 24 5.9 0.4
Mepal 7.7 72 39 3.6 5.8 (iR (L] .5
Pakistan 582 5.8 25 2.4 10.0 18.8 1.1 .a
Philippines 465 29 6.9 3.2 125 33 21.7 29
{continued?
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(confinued)

SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY PROTEIN SUPPLY, 1990-92

TABLE 4

Share in tolal protein supply

Vegeloble products Animol products
Catoals Pulsas Vegelobles Olhers Meal LB S Fish e
and nuts  and frusls and offal
e v Pereentage)

Snuci Arabia 41.5 4.1 B3 2.1 253 133 24 3.1
Sri Lanka 58.1 13.6 4.4 2.2 3.0 6.1 8.0 1.6
?{:gn Arab Bep. 607 9.3 5.6 2.0 9.2 11:1 0:2 19

iailand 469 1.6 45 1.0 142 26 14.3 49
Turkey 5.5 9.8 7.6 39 7.6 13.6 2.0 2.0
United Arab Emirales 264 73 11,7 35 268 142 6.1 ]
Wiet Nam A9 4.8 5.3 3.6 13 n3 A3 1.6
Yemen 705 s | 27 13 7.9 6.3 34 0.8
Europe 7.6 3.1 5.2 6,0 29.6 18.9 5.6 4.0
Albania L 2.8 5.2 11 112 16.7 0.8 1.6
Austria 2.2 34 4.5 71 344 225 27 43
Belgium / Luxembourg 220 28 5.1 79 308 222 53 4.0
Bulgarin 428 a6 4.5 28 262 15.2 09 39
Crechoslovakia 33.0 1.9 a5 6.5 2 158 20 55
Denmark s 1.8 4.2 7.5 305 17.8 11.2 49
Finland 236 1.8 3.2 7.6 23.8 274 9.1 3.6
France 21,7 24 4.7 4.4 34.0 2.9 5.5 4.2
Germany 211 23 4.9 7.5 328 21.0 5.4 4.6
Groece 33 5.0 92 4.0 24.0 19.3 5.3 29
Hungary M3 1.8 4.7 6.5 29.4 149 1.2 71
Treland 24,1 24 31 6,8 362 0.9 &0 24
Ital, 323 4.0 72 3.0 29.8 Ldd 5.7 36
Me lands 1580 3.9 4.7 5.8 0.6 26.3 3.5 4.2
Morway 271 1.6 34 71 184 2.9 158 3.7
Poland 3.7 1.5 4.3 73 7.6 18.0 4.5 3.1
Portugal 29.5 43 6.7 7 24.4 137 11.8 24
Romania 454 13 4.1 3.7 225 15.8 33 3.9
Spain 227 5.1 7.5 6.7 als 126 97 4.6
Sweden 204 22 A7 (43 231 303 9.2 4.3
Switzerland 240 a2 5.0 4.7 30.2 25.1 3.9 3.8
United Kingdom 250 50 & B4 282 20,0 53 3.6
Yugoslavia, SFR 4493 a3 3.6 an 209 149 1.7 2.7
Ciceania 20.8 a7 5 5.4 36.5 19.2 6.8 6
Australin 20.2 3.7 3.7 4.5 397 213 43 2.6
Mew Zealand 1.2 A5 A7 39 a6 189 14.8 3.4
Papua New Guinea 5.0 4.0 203 16.7 19.7 13 124 05
USSR 39 1.9 31 4.5 22.7 14.2 0.2 43
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COMPOSITION OF FOOD SUPPLY

TABLE 5

SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY FAT SUPPLY, 1990-92

Shore in tolal lal supply
Vegeloble products Animal products
Vegelable Coreals Pulyes Others Maal Milk  Animol fols  Othars
oils and s and ofial
Lo (Percentoge) -
36.6 8.3 6.1 23 238 9.7 a0 41
16.5 16.6 9.5 34 11.0 6.5 4.4 21
58,7 B3 0.8 12 932 10,7 )|
57.6 9.1 4.4 23 155 a8 3.7 34
423 150 233 a7 7 1.1 13 26
7.0 127 1.7 3.3 16.4 15.2 226 1.0
228 35.0 249 1.4 L 34 24 0.8
171 239 218 11.8 14.2 4.7 4.0 25
45.1 14.1 16,0 5.7 1.7 18 1.6 1
483 47 220 25 15.5 27 a5 ¥
247 169 36.0 1.4 113 62 25 1.0
523 4.4 152 B.6 125 1.1 1.3 45
529 10.2 17.0 6.3 8.7 09 1.5 2.7
435 235 4.1 28 5.5 @45 109 1.7
21.7 310 16.2 3.1 147 6.7 54 13
359 7.5 188 4.3 27 34 24 ih9
6.1 13.0 167 0.6 7.9 23 1.8 1.6
484 142 16.5 57 73 0.5 13 6.2
67.3 10:4 78 5.0 4.1 2.4 0.6 1.9
396 2010 al 13 125 18.3 3.5 1.6
S 47.5 T 1.9 18.7 4.5 35 L8
7i5 f.0 7.4 22 6.7 0.4 0.7 3.1
6.7 44 9.5 1.6 96 45 3.9 19
24.0 153 53 55 3l.6 10.9 5.1 2.4
15.0 574 10.5 2.6 B4 15 1.3 as
336 3 (X! 0.8 12.3 121 22 15
349 9.1 a6 0.4 16.6 28.0 5.6 1.7
585 39 21 2.3 136 121 3.8 7
488 15.0 7.3 3.0 10,3 2.9 a1 A6
64.9 14.4 8.2 23 6.8 13 1.1 1.0
21.0 235 1.5 a5 28.3 113 9.3 1.6
23.7 42.2 5.9 21 122 7.6 5.6 n7
B64.0 12.7 9.7 51 51 0.4 15 1.6
3.6 19.7 16,7 11.8 B.7 5.9 23 .4
524 14.0 14.4 1.0 94 3 24 34
79.4 4.5 BE 19 24 ] 0.4 1.9
18.8 17.9 4.2 08 129 39.2 6.0 03
42.8 152 1.0 1.3 258 8.0 29 28
azn 199 54 0.8 1y 26, A6 0.6
399 127 79 23 213 10.6 a9 14
471 206 14.1 3.5 9.0 1.1 18 28
64.9 73 59 2.7 .6 9 3.6 22
14.4 v 34 78 18.5 7.9 4.5 38
3rn 163 11.5 &1 127 6.3 57 4.4
46.7 71 29.1 7.8 6.7 0.1 1.0 1.6
183 518 LI § 12.6 2.9 23 4.2
3B 218 15.7 0.4 B35 7.6 10.6 0.8
e ) o
MNorth and Central America 40.2 4.5 4.4 1.8 251 12.8 8.1 3.1
Canada 36.4 21 5.0 1.7 26,5 131 118 15
Costa Rica 48.2 52 3.0 3.2 176 140 6.9 20
feoninued)
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(continued) TABLE 5

SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY FAT SUPPLY, 1990-92

Shore in tolal fal supply
Vegelable produets Animol products |
Vegeioble Cerech Pulses Oihers Nearal Milk  Animal fots Ofhers
ailz and nuls and affal
-~ (Percentuge)

Cuba . L6 28 25 15 19.4 85 210 a7
Dominican Rep. 587 an 23 al 15.6 6.5 55 24
El Salvador 38 228 10.1 &5 57 1.2 103 3.7
Cuatemala 325 35.1 52 22 7.9 87 47 3R
Haiti 29 145 29.6 10.4 14.1 as 39 11
Honduras 44.5 187 4.1 21 6.3 98 123 2.2
Jamaica 42.8 5.8 9.2 28 19.3 4.9 B.7 6.5
Mexico 39.4 141 33 1.8 21.1 7.9 BA 3.6
Micaragua : 4.3 157 83 1.1 1.1 7.9 85 a0
Panama : 41.3 a3 7 28 215 1.1 13.2 31
Trinidad and Tobago 46.2 36 59 21 15.1 10.0 14.2 29
United States ' 40.5 22 44 1.7 26.8 14.1 7.3 3.0
South America 459 4.0 3.1 1.9 24.4 10.9 7.1 18
L 59 2.4 1.0 1.5 384 15.3 93 23
npm- 3ns 5.0 8.0 4.0 292 29 174 2.9

‘Brazil 50.5 33 g 1.6 21.6 9.9 f.6 27 Iﬂﬁ'

Chile 39.2 6.0 1.2 28 28.6 11.6 6.0 4.6 L)
Colombia 40.1 71 29 L9 243 133 .l 29
Ecuador 62.9 5.6 13 L5 11.6 7.5 7.2 23
Cuyana 248 7.2 164 21 255 9.8 2.0 12.2
Paraguay 413 45 2.8 24 32.3 5.6 5.0 22
Perie 37.3 9.1 36 4.8 224 10.1 .l 6.6
Surinami: 496 53 52 1.8 n7r 7.0 4.2 3z
Uruguay 171 25 1.6 1.3 50.7 125 125 1.5
Menezuela 59.0 4.6 2.0 1L.B 13.7 11.0 5. 2.9
Asia 36.7 11.9 8.7 2.5 234 62 5.8 4.7
nistan 2T 205 6.2 1.6 24.1 9.3 100 0.7
ladesh 510 238 25 az 4.9 7.5 3.3 a7
Cambodia 9.5 a6 11.7 5.7 295 10 5.0 5.6
China_ 268 LT 53 2 441 1.4 4.4 5.1
Hong Kong 422 1.9 4.3 21 325 24 10,1 4.5
Inclin : 426 16.5 i L] 8 32 14.1 7.9 14
Indonesia 4.6 125 26.7 2.3 8.2 0.7 1.9 32
Iran, Islamic Rep: 50.9 125 51 2.5 120 7.7 6.8 26
Iraq 54.4 159 43 Z6 9.3 6.4 53 1.7
Tsrael 49.3 33 11.1 3.2 14.6 11.7 1.9 4.9
Japan 38.9 4.4 71 27 16.6 6.9 4.7 18.7
Jordan 455 B9 11.7 1.7 14.7 10,1 4.0 33
Korea, Dem. People’s Rep. 26.7 25 10.6 4.6 213 0.9 29 10.5
Korea, Rep, 404 6B 74 28 4.2 1.3 71 11
Kuwait 426 36 4.1 5.0 24.7 78 9.8 2.3
Laos 9.1 224 6.2 4.3 45.1 0.6 54 6.9
Lebanon 4.0 39 1.3 4.6 10.6 74 13.7 46
Malaysin 57.7 a1 (3 1.7 19.0 a1 A4 5.1
M lin 34 4.8 (1 5] 0.2 64.3 115 15.4 0.4
Myanmar 50.5 21.8 101 0 | B4 24 24 23
Mepal a3z 9.1 24 4.1 5.7 14.7 9.8 1.0
Pakistan 488 10.8 1.7 13 7.8 144 14.3 0s
Philippines 5 83 59 39 azyg 1.8 5.1 99

{eonfinuad)
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COMPOSITION OF FOOD SUPPLY

{continued) TABLE 5

SHARE OF MAJOR FOOD GROUPS IN TOTAL DIETARY FAT SUPPLY, 1990-92

Shone i folol fof supply

APPENDIX 2

Vegeloble products Animal products
Vegeloble Cereals Pulses  Others Meat Milk  Animal fats  Ofhers
oily and nuta ond aflal
[Percentoge)

Saudi Arabia 448 7.8 3.2 4.2 17.8 9.6 5.5 31
5ri Lanka 165 TR 57.5 4.3 19 6.7 18 34
%ﬂﬁﬂh Rep. 466 9.7 11.0 1.6 9.7 121 7.6 1.7

hailand al.a T2 21.8 25 22.9 1.1 349 9.4
Turkey 54.1 72 83 2.8 6.6 13.4 52 2.4
United Arab Emirates: 259 3.7 10.0 5.6 26,2 14.6 9.4 4.6
Viet Mam 14.5 20.0 6.7 55 41.1 0.5 72 4.4
Yemen 50.0 231 4.0 1.5 11.2 B 4.7 23
Europe k) el 25 7 22 27.6 13.6 16.4 33
Albania 315 102 1,8 14 16.8 21.0 154 1.9
Austria a4 20 4.1 2.7 23.9 120 211 29
Belgium [ Luxembourg 26.5 14 23 55 17.6 114 3zl 3.0
Bulgaria 39 4.0 3.1 1.7 23.6 152 14.5 30
Crechoslovakia 257 31 1.5 13 26.9 10.8 26,6 4.1
Benmark 132 1.9 1.7 29 46.3 g9 202 4.0
Finland 1649 29 15 2.1 370 20,9 14.5 4.2
France 5.6 23 23 1.9 321 15.5 17.1 332
Germany 26,1 2.1 i 24 274 13.0 221 38
Greece 473 27 5.0 21 228 14.6 3.1 24
Hungary 20.3 2.6 09 2.6 244 11.4 33.7 4.0
Ireland 312 25 13 2.7 24.0 0.2 15.6 25
Ttaly: 476 26 28 1.6 19.9 1.7 106 az
Ne&cﬂlmds 35.7 1.6 4.0 4.3 213 15.7 14.6 28
Norway 29.7 28 a2 3.3 223 180 13.3 77
Paland 17.4 33 03 1.5 792 19.0 26.2 30
Portugal 41.0 3l 23 23 325 9.2 6.8 27
Romania 208 5.8 15 1.2 217 15.6 19.4 43
Spain 42.1 15 as 1.7 371 8.0 29 a1
Sweden 289 3.0 3l 27 187 20.4 17.7 55
Switserland 2232 1.9 47 4.8 34.0 15.5 14.2 27
Unifed Kingdom 3.7 i2 29 i2 28.9 14.1 134 27
Yugoslavia, SFR 312 55 16 1.8 197 15.0 2.7 26
Oceania 275 21 4.6 2.1 34.9 14.1 1.9 2.8
Australia 289 2.1 3.2 1.4 36.8 15.7 9.5 25
Moew Zealand 171 20 32 23 330 132 259 a3
TPapua New Guinen 59 27 207 8.8 21.0 1.0 5.4 44
USSR 24.0 55 1.7 14 27.5 15.7 16.8 7.4




APPENDIX 2
COMPOSITION OF FOOD SUPPLY

TABLE &

SHARE OF MAIN CEREALS AND ROOTS IN TOTAL DIETARY ENERGY SUPPLY, 196%9-71 AND 1970-92

Share in tolal DES
Rico Whaal Maoize Sorghum and millet  Cossavo
1969-T1  1990-92 194%-71 1990-92 TI?M'-'ul'l 1990-92  1969-T1  1990-92 1R6P-T1  1PPO-R2

Liberia

Libyan Arab Jam.
Madagascar
Malawi

Mali

Mauritania
Mauritius
Moroceo
Mozambigue
Mamibia

Tunisia-

Uganda

United Rep. of Tanzania
Zaire

Zambia

Fimbabwe

MNorth and Central
America

Canada

21.3

28
1.8

14.3
18.4

19.5

152

e LPETCenlage)
5.4 6.1
14.8 14.6
nz 0z
19.1 15,1
210 20.41
228 16.8
6.7 123
13.8 12.3
0.0 143
7.0 2.0
L1 2.4
1.6 4.5
10.7 93
19.9 173
151 18.7
6.4 8.6
2.6 38
132 15.0
43 a1
454 40.4
42.0 56.4
0.0 0.0
0.1 0.2
50 39
647 675
5.6 B.6
13 0.6
12 n4
54 az
15.4 23.5
17.2 16.9
03 03
6.8 52
5.2 7.0
5.3 54
15 12
16.2 235
34.4 324
5 1.0
334 N7
1.6 220
0.0 0.0
74 7B
27 318
a2 9.5
50F 646
415 41.5
B.B 1.2
0.6 0.7

4.4

143

0.0
44
[LF.]
30.0
63.7
2.0
15.5
7.
53.8
a0
20
o8
15.3
0.0
5.5
6.5
5.3
6.4
14.7
0.Q
[LR]
1
25
50.4
33.8

1.7 1.6
10.3 101
0.0 0.0
335 273
M2 218
0.0 .0
09 i
93 8.5
94 13.0
419 260
4.7 B7
49.7 351
1.5 124
0 .0
0.0 0.0
20.7 11.1
22 0.8
170 260
146 105
5.6 44
0.0 0.0
257 198
0.0 0.0
116 163
04 14
ng 1.0
i .0
0.0 0.0
0.0 02
442 384
0.0 0.0
5.6 3.0
127 154
12.1 82
4.0 0.7
39 3o
.9 .9
0.0 0.0
1.2 0.0
0.0 o
299 19,0
0.0 0.0
90 170
2550 A7
531 540
4.9 9.0
1.1 1.4
0.2 0.1
0.0 0

{confinued)
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focontinued) TABLE &

SHARE OF MAIN CEREALS AND ROOTS IN TOTAL DIETARY ENERGY SUPPLY, 1969-71 AND 1990-92

Shore in tolal DES

Rice Whaeal Maize Sorghum ond millel  Cassova
I1968-71  19P0-92  1969-71 199092  1940-71  1990-92 19671 1590-92 196971 15990-82
Haslididd =T ied M b e 15k fPl’ﬂ‘EHrltgf.l - 3
146 160 125 100 108 67 0.0 0.0 05 D4
170 142 199, 176 0.0 0o 00 0.0 19 17
13 192 73 101 3.6 L& 0.0 (L0 4.5 21
4.1 3.6 74 10.3 35.6 B 9.8 74 0.4 ]
12 11 7.3 74 543 514 0.0 0.0 0.1 02
54 162 36 138 200 74 136 3.0 3.5 a9
25 25 a5 74 440 390 23 0.7 13 0.2

65 129 253 180 25 32 00 00 D4 02
18 13 98 95 416  a50 0.0 0o 0l 0.0
81 132 58 82 313 252 14 08 08 09
272 ILs ID4 108 72 6D OO 00 16 10
12
26

Pﬂlh
Mmmp LY 30 272 248 11 00 00 03 01

United States: 1.0 20 151 16.3 L6 0,0 0.0 0,1 0.0
South America 109 118 154 147 7.8 51 0.0 0.0 5.8 3.2
Arﬁemiru 1.4 16 220 273 0.7 17 0.0 0.0 0.5 02
. Bolivia 5.8 94- 185 172 115 116 o0 0.0 44 42
ra 160 148 104 113 8.0 a1 (B 1] 0.0 9.3 4.2
108 | chile 25 28 419 384 15 L1 00 00 00 0D
" |Colombia 11 1% B 70 157 129 oo 0.o 52 a5
Ecuacdor 84 155 720 101 1.9 115 0.0 {110 28 0.7
Guyana 280 31 17 2.6 0z .1 {13] 0.0 0.1 0.0
Paraguay 3.8 32 106 123 161 B .0 Do 156 143
Peru 125 191 161 17.0 B4 5.7 0.0 0.0 31 1.9
Suriname 32 298 174 204 L4 0.2 0.0 0.0 0.5 0.6
Urnguay 21 46 278 42 1.9 5.5 .0 0.0 0.0 0.0
Venezueln 42 59 156 158 174 16.0 . 0.0 1.8 1.3
Asia 382 353 143 200 5.1 5.0 6.2 27 0.9 0.6
Afghanistan 78 80 ‘519 523 148 93 07 0.7 0o 0o
Bangladesh 739 72 59 B 0.0 0.0 0.4 0.3 0.0 0.0
Cambodia 788 817 D9 0.0 4.4 31 00 0.0 0.4 1.3
China 382 354 122 224 B0 b fu.6 1.2 0.2 0.2
Hong Kong G 2043 97 106 i1 23 0.0 0.0 0.6 0.z
India e B M LR - 1 S 34 28 130 5.4 1.0 0.6
Indomesin 564 568 1.5 33 59 57 L0 0.0 77 45
Lran, Islamic Rep. 13 124 480 453 0.0 0.2 0.0 0.0 0.0 0.0
B9 141 458 442 0.1 (.0 0.0 0.0 0.0 0o
lsrngl 21 22 34 249.1 0z nz 0.0 0.0 0.0 .0
Japan 4B, 237 114 113 1.6 4.6 0,0 0.0 0.0 0o
Jordan 4.6 71 5z 4w 0.0 0.1 0.0 0.0 0.0 0.0

Korea, Dem.

People’s Rep. 362 386 7.0 59 194 17.6 1.6 0.5 0.0 0.0
Korea, Rep. 452 364 114 0.9 0.5 29 02 0.0 0.0 0.0
Kuwait AJ650 153 264 2233 0.0 0.1 0.0 0.0 0.0 0.0
Laps 767 652 0.5 02 a7 5.4 0.0 0.0 0.6 1.5
Lebanon 4.1 33 4§22 a8 0.4 0.3 0.0 0.0 0.0 0,0
Malaysia 464 321 2.0 8BS 0.8 .7 (111 0.0 1.4 v
Mongolia 2.1 27 421 a9.1 0.0 0.0 1.3 07 0.0 0.0
Myanmar 740 772 0.8 0.9 ns 0.7 0.5 0.8 0.1 0.1
Nepal 91 '3rs 7.9 139 289 712 42 42 0.0 0.0
Pakistan 134 64 442 462 32 22 36 .8 0,0 0.0

(continued)
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(coninuad)

SHARE OF MAIN CEREALS AND ROOTS IN TOTAL DIETARY ENERGY SUPPLY

TABLE &

Share in tolal DES
Rice Whao! Malze Sorghum and millel cnm
IE9-71 199092  1969-71  1990-92 1969-T1  1990-92  1959-T1 1990-92 IH&-'.I'.I"“IE.M;-'H
(Percentuge)
l’lﬁplm% 428 395 6.5 B4 5.8 7.5 0.0 0.0 0.8 29
Saudi Arabia 134 70 203 29.5 0.4 D1 19.1 4.6 0.0 0.0
Sri Lanka 430 423 114 14z 0.3 15 05 0.1 26 1.8
%:rm Arab Rep. 28 30 502 493 0.0 05 04 0.0 0o 00
702 554 06 24 00 D2 0o 00 11 06
d_ 1.5 Le 438 435 2.6 36 0.0 0.0 0.0 0.0
Llni Arab Emirates 249 137 208 189 00 0.3 0.0 0.0 0.0 0.0
Viet Mam O A | 5.3 13 24 23 0.0 0.0 24 37
nen. 3.6 60 143 452 12 19 483 12.7 0.0 0
Europe 0.9 L1 246 219 L6 1.5 0.0 0o 0.0 0.0
Albanin 15 1.6 350 500 263 9.4 0.0 0.0 .0 0.0
Austrin 1.2 13 167 14.1 07 0.8 0.0 Lo 0.0 0.0
Belgium /Luxembourg 05 12 214 179 03 05 00 on 00 00
Bulgaria 1.1 1.0 447 394 1.8 0.3 0o 0.0 00 00
Czech " a 13 1.1 248 24.5 00 0.0 0.0 0.0 0.0 0.0
Dienmark 05 08 121 131 0.4 20 0o 0.0 00 0o
Finland 1.0 14 151 14.5 o 0.0 0.0 0.0 0.0 o0
France 0.7 10 214 191 03 25 0.0 oo a0 0o
Germany 0.5 0.7 146 14.4 L1frd 14 0.0 0.0 0.0 0.0
Greece 16 13 359 268 0.2 04 00 0.0 00 01
Hungary 1.2 14 354 26.8 oo 02 .0 1L (L0 (i K]
Ireland 0.3 0.5 240 22.1 0.8 2.5 0.0 (10 0.0 0.0
! 11 14 863 299 1.1 1) g 0.0 oo 0.0 0.0
mmmﬂn: 1.0 LI 176 144 0.6 (i3 0.0 o0 0.0 0,0
‘Norway 0.5 08 193 219 0.1 0.2 00 0.0 (o o O
olar L6 1 oc S B 24.4 nn o 0.0 oo 0.0 on
Partugal 4.6 42 200 205 8.1 1.9 03 0.0 0.0 0.0
Romania 12 1.0 388 331 14.8 10.6 0.0 0.0 0.0 0.0
Spain LB 1.5 261 18.0 0.3 02 0.0 0.0 0.0 0.0
Sweden 05 16 151 158 04 06 00 00 00 00
Switz e LA 1.5 198 158.4 .1 0na 0.0 1 0.0 o
United Kingd: .5 08 195 195 0.7 0.8 0.0 0.0 0.0 0.0
Yugoslavia, SER 06 03 432 388 67 5.1 0.0 0. o0 00
i:)ccania 13 3.9 204 158 0.5 0.9 0.0 0.0 0.3 0.3
L6 21 129 172 n.é 1.0 0.0y o 0.0 0.0
Nm Ze.nlma 0.4 1.2 180 176 02 10 (L0 0.0 0.0 0o
Papua Mew Guinea 85 163 51l 6.3 0.0 03 0.1 .4 i3 2.6
USSR 1.2 1.7 329 346 0.1 0.1 0.9 0.4 0.0 0.0

1969-71 AND 1990-92 .
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TABLE 7

RELATIVE INADEQUACY OF FOOD SUPPLY IN DEVELOPING COUNTRIES,

1969-71, 1979-81 AND 1990-92

Relofive inodequacy of food supply
198571 197981 1990-92
(Percentagel ...
Africa 10.5 10.0 10.2
17.8 24 1.6
Angola 1.7 10:1 19.6
B:ﬁ: 103 93 43
Botswana 9.1 9.6 7
Buirkina Faso 289 320 124
Burundi 132 152 17.6
Cameroon 74 6.7 133
Central Alfrdcan Rep. 6.9 &0 255
Chad 121 az9 250
Congo 12,9 9.0 92
Chite d'Ivoine 5.6 22 5.0
Eﬁ;pt 57 15 0ne
Ethiopia, FDR 23.9 19.0 8.0
Gabon 118 73 5.7
Caambia 102 14.5 75
Ghana 9.4 17.8 12.0
Guinea 9.9 81 5.8
iIE Kenya B.E 83 15.1
Lesatho 16.6 97 100 |
Liberia 92 62 230
Libyam Arab Jam. ER n3 15
Madagascar 4.2 43 81
‘Malawi 6.4 < 164
Mali 14.5 239 25
Mauritania 19,0 132 44
Mauritius 83 44 4.0
Maorocon 53 3.0 18
‘Mozambique 20,1 2.8 203
MNamibia 10.0 9.4 .6
Miger 16.5 94 10.4
Migeria fi.l 15.6 11.1
Rwanda a5 B3 14.5
Senegal 5.6 5.6 79
Sierra Leone a3 103 199
Somalia 332 204 351
Sudan 101 B.5 109
Swaziland 6.2 &) 25
Togo 7.9 9.0 78
Tumnisia 52 13 0.4
Uganda 74 106 B.5
United Rep. of Tanzania 24.1 77 11.1
Zaire 10.2 12.0 1.2
Zambia 9.3 9.4 133
Zimbabwe 9.6 B6 124
MNorth and Central America 5.1 29 3.2
Costa Rica 5.9 39 2.2
Cuba 31 1.9 1.7
Dominican Rep, A B.3 8.6
El Salvador 171 6.1 4.
Guatemala 9.8 6.9 63
Haitl 213 i7.1 324
Honduras 6.5 7.8 4.6
(confinuaa)
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(continued) TABLE 7

RELATIVE INADEQUACY OF FOOD SUPPLY IN DEVELOPING COUNTRIES,

1969-71, 1979-81 AND 1990-92

Relotive inodequacy of food supply

1969-71 1979-81 1990-92
{Percen fage)
Jamaica 4.7 43 5.6
Mexico 3.0 1.3 1.4
Nicaragua 50 5.8 5.9
I*anama 23 30 4.1
inidad and Tobago 29 0.7 2.1
South America 38 .7 3.0
A tina 0.7 08 1.6
B;ﬂ:n[n 135 10.7 19
Brazil 2.8 14 1.1
Chile 34 3.0 5.1
Colombia 10.9 53 39
Ecuador B.5 fi.1 4.1
Guyana 4.5 3.0 56
Paraguay 2.2 23 29
Peru 4.2 Bl 159
Suriname T 57 4.9
Lruguay 05 09 1.5
Yorezuela 6.1 3 4.6
111
Asia 0.7 T2 3.9
Adpghanistan 105 107 M2
Bangladesh 5.0 9.9 BB
Cambodia 2.4 17.6 Tl
China 144 79 15
Hong Kong oL 2.1 0.8
India .8 2.3 49
Indonesia 93 3.5 2.2
Iran, Islamic Rep. 8.3 1.7 1.2
Ira 45 1.0 4.8
]curam 21 0.9 0.5
Fornea, Dem. People’s Rep. 4.2 1.1 1.6
Korea, Rep. 03 0.1 01
Kuwait 13 4 4.1
Laos 7.2 4.0 5.6
Lebanon 6.7 a0 na
Malaysia 2B 1.7 1.1
Mongolia 52 3k R4
Myanmar 9.0 4.6 23
Mepal 138 154 73
Pakistan 33 6.3 a5
Fhilippines 17.7 56 1.5
Saudi Arabia 174 1.6 74
Sri Lanka : 4.7 4.7 G4
mﬂn‘ I Arab Rep. 43 8 .4
iland 7.0 7.8 65
Turkey 15 0.8 0.5
Uinited Arab Emirates 15,3 0.7 La
NViet Nam 5.4 7:1 a1
Yemen 169 9.7 5.6
Oceania
Papua Mew Guines 67 3:5 19
Developing regions 9.8 7.0 27
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PREVALENCE OF UNDERNUTRITION IN CHILDREN UNDER FIVE IN DEVELOPING COUNTRIES

Provalance Sampile sive Survey yeor
Underweight  Stunted Wasted Cbase
{Perceplage) ...

Africa 28.3 36,4 74 b
Algeria 9.2 18.1 5.5 5264 1992
Burkina Fasa 295 294 133 4172 1993
Burundi' 353 56 1.2 1930 1987
Cameroon 136 244 3.0 2357 1991
Congo® 239 27.6 55 2429 1987
Cate d'lyoine 124 172 .6 1947 1986
ok’ 168 21.6 9.7 4.8 1 628 1995
Eﬁmpin. PDR** 47.7 4.2 8.0 20 230 1992
Chana® 274 26.0 11.4 1 819 1994
Kenya 223 27 59 4753 1993
Lesotho 15.5 a3.0 24 4 687 1992
Madagascar 39.1 511 48 4225 1992
Malawi 272 48.7 54 3235 1992
Mali* 31.0 24.4 11.0 0.5 926 1987
Mauritania 476 56,9 158 4807 1991
Mauritius 3.9 215 16.2 5.6 2 430 1985
Maoroccn 4.0 206 23 i< 4 502 1992
MNamibia 26.2 284 B.6 2430 1992
Miger 3062 323 158 As4T 1992
Migeria 35.7 431 9.1 5 565 19410
Ewanda 292 483 38 4 363 1992
Senegal 201 21.7 8.7 3793 19493
Sierra Leone: 287 347 8.5 4595 1990
Sudan (north) 125 15534 1957
Swaziland® 9.8 303 .9 479 1984
Topo* 244 29.6 53 25 1396 1988
Tunisia' 104 182 31 3B 2023 1988
Uganda 23.3 4.5 1.9 24 3750 1989
Uinited Rapu of Tanzania 2B.8 42,5 B0 6097 1902
Zambia 251 9.6 5.1 4 599 1992
Zimbabwe* F.5 29.0 1.3 €4 2485 1988

North and Central America 19.2 34.4 4.1

{‘.'um Riea' 23 176 935 1992
Cuba® 0.4 1987
Daminican’ 10.4 19.4 11 2884 1991
El Salvador® 11.2 22.8 1.3 3483 1993
Guatemala' 335 57.9 1.4 26 2229 1957
Haiti* 339 40,6 42 967 1990
Honduras 19.3 39.4 15 1.8 & 166 1992
Jamaica 72 B.7 34 B0 1989
Mexico™* 19.0 351 55 12391 1989
Micaragua 1.9 bl 1.9 3301 1993
Panama Al 9.9 2.7 B53 1992
'ni.nldn.d and Tubago' 6.9 50 38 33 B42 1987

Soulh America 7.5 16.1 1.9
W 1.9 4.7 11 7.3 .
alivia' 15.7 28.3 44 2 698 1994
Brazil 7.0 15.4 2.0 54 7314 1989
Chile 0.9 2.4 0.3 6.6 1 300 D00 1964
| Colombia: 10.1 16.6 29 1973 1989
i ; 16.5 M0 1.7 7798 1986

{eonfinued)
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(continued) TABLE 8

PREVALE OF UNDERMUTRITION IN CHILDREN UNDER FIVE IN DEVELOPING COUNTRIES

5

g
6329
415
A0
s 29
313
it
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1. BASIC CONCEPTS AND PRINCIPLES OF ENERGY
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This appendix deals with the conceptual issues concerning the
assessment of food adequacy and with the operational procedures
employed in estimating the extent of food inadequacy in a population. The
assessment of food inadequacy at the national level has often been
undertaken by comparing the average per caput dietary energy supply
(DES) figure taken from a country’s food balance sheet with an estimate of
the average per caput energy requirement. This approach provides a
measure of inadequacy based on the assumption that the available food s
distributed in proportion to individual requirements within the
population, i.e. the distribution is equitable. This assumption is not
supported by empirical evidence, the primary causes being national socio-
economic factors. In most developing countries, even if the total amount of
food available for human consumption exceeds the aggregated individual
requirements, a part of the population may still have an inadequate
consumption level while another part has a more than adequate level. In
view of this, the method of simply comparing the national per caput food
availability with the average per caput requirement has long been
discontinued. Instead, a methodology is used that assesses the proportion
of the population that has inadequate access to food.

The methodology is essentially similar to that adopted in The Fifth Ff'j
World Food Survey but includes a number of improvements and additions. ‘fﬁ
This appendix attempts to provide a comprehensive account of the .;-_-,lé

procedures employed: section 1 describes the basic concepts and
principles of energy requirements used in assessing the adequacy of
intakes; section 2 discusses the need to deal with aggregated data and
provides statistical measures of the prevalence and intensity of food
inadequacy; section 3 deals with the statistical database and operational
procedures used in the computation of estimates for the developing
countries; and section 4 highlights the distinguishing features of the
present approach compared with that of The Fifth World Food Survey.

1. BASIC CONCEPTS AND PRINCIPLES OF ENERGY
REQUIREMENTS FOR ASSESSING ADEQUACY
OF INTAKES
The estimation of the prevalence of food inadequacy is feasible within a
distributional framework where the principles of energy requirements are
used in conjunction with the distribution of food availability or supply of
a given population. In this context, it is necessary to take account of the
fact that energy requirements depend on several factors, At the level of
the individual, it is a relatively straightforward procedure to include the
effects of age, sex, body size and physical activity. Until recently, however,
there has been controversy regarding certain influences that are not so
well understood — notably, the possibility of the metabolic efficiency of
energy utilization in an individual varying systematically in response to
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changes in energy intake. Since the time of The Fifth World Food Survey the
consensus has been that, even if such intra-individual variation does
occur, its magnitude is small in comparison with that of other sources of
variation (James and Schofield, 1990). The approach adopted for the

" present survey, therefore, is not to make any correction for such an effect
but to assume that, if any such variation exists, it was taken into account
along with the random sources of variance, such as short-term day-to-
day changes, by averaging over a suitably long time so as to correspond
to the “habitual” concept.

The human body requires dietary energy intake for its energy
expenditure, the principal components of which are: i} the basal metabolic
rate (BMR), i.e. the energy expended for the functioning of the organism
when the individual is in a state of complete rest; ii) the energy needed
for digesting and metabolizing food and storing tissues during growth;
iii) the energy expended in physical activities, both productive work and
non-work (leisure) activities. Some additional energy is required by
children to allow for physical growth and by pregnant and lactating
women for the deposition of foetal tissue and the secretion of milk.

An individual is considered to be in a steady state or in a state of ener-
gy balance if his or her total energy intake equals his or her total energy
expenditure. The concept of a steady state or state of energy balance is
notional — no one is ever in an absolutely steady state (FAO/WHO/UNU,
1985, p. 20),

However, while on a day-to-day basis there is often no fine matching
between intake and expenditure, over a longer period an individual is
(on average) expected to achieve an energy balance (James and Schofield,
1990, p. 39). In view of this, energy requirements are based on either the
energy expenditures or the energy intakes of reference groups consisting
of healthy, active and well-nourished individuals.

Earlier assessments of human energy requirements were based on the
intakes of a reference group or population. However, the Joint FAO/
WHO/UNU Expert Consultation on Energy and Protein Requirements,
which met in 1981 (FAO/WHO/UNU, 1985), recommended the
expenditure approach for adults and adolescents. Thus, it defined energy
requirement as follows:

"The energy requirement of an individual is the level of energy
intake from food that will balance energy expenditure when
the individual has a body size and composition, and level of
physical activity, consistent with long-term good health; and
that will allow for the maintenance of economically necessary
and socially desirable physical activity. In children and
pregnant or lactating women the energy requirement includes
the energy needs associated with the deposition of tissues or
the secretion of milk at rates consistent with good health.”
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Energy requirement is therefore defined as a function of two basic
variables: physical health as expressed by body size (weight) and
physical activity. The FAO/WHO/UNU report also recognized the
existence of a range of body weights that are consistent with healthy
individuals in any age-sex group. Similarly, there is a range of physical
activity levels that may be considered to be economically necessary and
socially as well as physiologically desirable. It therefore follows that there
is a range of energy requirements for individuals in any given age-sex group.

The existence of this range creates a problem in identifying all the
individuals whose energy intake may be deemed inadequate. Consider
the group of individuals whose (habitual) intake lies within the range of
energy requirements. While for the group as a whole the range of intakes
and requirements coincide, and the average intake may also coincide
with the average requirement, the intake of any particular individual may
still fall short of his or her own requirements. In general, therefore, unless
each person’s ideal body size and physical activity level are known
{(which is seldom the case) so that his or her respective requirements
within the range can be specified, it is not possible to know the true food
adequacy status of individuals.

However, the problem is made more tractable by the capacity of
individuals to adjust their intake in line with their requirements,

"Maost people have the ability to select their food intake in
accordance with their energy requirement over the long-term,
since it is believed that regulatory mechanisms operate to
maintain a balance between energy intake and energy
requirement over long periods of time” (FAO/WHO/UNU,
1985, p. 17-19).

This regulatory mechanism means it is safe to expect that, if there were
no constraints in the choice of intake, the individuals with an intake
falling within the range of requirements would tend to consume
according to their needs and, as a result, they would all be meeting their
respective requirements. In fact, the report’s recommendation to take the
average of the range of requirements as the average intake norm for the
group as a whole is based precisely on this expectation. Thus it argues:

“This implics that one would expect there to be a correlation
between energy intake and energy requirement among
individuals if sufficient food is available in the absence of
interfering factors ... 1f self-selection is allowed to operate, it is
to be expected that individuals will make selections according
to energy need and the probability of inadequacy or excess will
be low across the whole range [of requirements] ... If the
average energy intake of a class were equal to the average
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requirement of the class, almost all individuals would be at low
risk because of processes regulating energy balance and the
resultant correlation between intake and requirement”
(FAQ/WHO/UNU, 1985, p. 19),

Of course, in reality people do face constraints in meeting their
requirements — otherwise the problem of food inadequacy would not exist!
However, the argument made here is that, as the intake of this group is
high enough to fall within a range of intakes associated with healthy and
active individuals, it is reasonable to expect that the individuals within the
group would be free enough to choose an intake according to their
respective requirements' (i.e. the probability of intakes being close to
requirements is high). As stated earlier, this expectation may not hold true
in reality so some members may still be under some degree of constraint,
but the essential point is that, on the whole, the group can be considered to
be free enough to bring intakes close to requirements, As a result, these
individuals can be said to be at a low risk of food inadequacy (or excess).

However, the same argument cannot be made for individuals whose

- intake falls below the range of requirements. The regulatory mechanism of

adjusting intakes to requirements may still work to some extent but, since

their intake is below the range of requirements, the capacity of these

individuals to meet their requirements must evidently be considered to be

!_.;J‘ hampered by constraints on food consumption. Therefore, such individuals
must be considered to be at a high risk of food inadequacy. On the other
hand, individuals whose intake lies above the range of requirements are
also at a high risk — although in their case the risk is that of suffering from
the harmful consequences of an excess intake (i.e. obesity).

It follows from the above that the range of requirements can be
considered as a range of acceptable intakes. As a consequence, the entire
population in a given age-sex group can be divided into three classes:
i) individuals whose intake falls below the range of requirements and
should therefore be considered to be at a high risk of food inadequacy;
ii) individuals whose intake lies above the range of requirements and
should therefore be considered to be at a high risk of excess; and
iii) individuals whose intake falls within the range of requirements and
can be therefore said to be at a low risk of both food inadequacy and food
excess. The idea is expressed in Figure 1 which shows the probability of
inadequacy and excess for intakes falling within and outside the range of
energy requirements defined by y; and y;,.

" This implics that the variation in intake is systematically related to the variation in
requirement, thus leading to the expectation of a high positive correlation between
intake and requirement for the group of individuals with intakes falling within the
range of requirements.
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For intakes ranging between y; and v, the probability or risk of either
inadequacy or excess is low - low enough to be "acceptable”. Thus,
individuals with an intake within this range can be considered to have
adequate food. As the individuals whose intake falls below y, are at an
unacceptably high risk of food inadequacy, they are the ones to be
captured in an assessment of food inadequacy. Accordingly, the lower
limit of the range of requirements, y;, is accepted as the minimum dietary
energy requirement or the cutoff point for identifying the set of people
with inadequate access to food. This is the basic principle underlying the
assessment of the prevalence of food inadequacy in this survey.

An exception to the above principle has been made with regard to
children in age groups below ten years. Their cutoff points have not been
set at the lower limit of the range of requirements but at a level that is
close to the average requirement (p ). Recall that the justification for
adopting the lower limit lies in the expectation that, within the range of
requirements, individual intakes are likely to be in close proximity of
requirements. However, this expectation is more likely to exist among
those individuals who have the ability to choose their intakes than among
those whose choices are made for them by others within the consumption
unit (e.g. household). Since children usually belong to the latter category,
their risk of inadequacy or excess within the y; and yj, range is not likely m
to be low. As a result, the use of the minimum value of the range of
requirements as the cutoff point may lead to a serious underestimation of
underfed children. The scope for such underestimation is reduced by
using a cutoff point that is close to but below the average requirement,

FIGURE 1

PROBABILITY OF FOOD INADERUACY AND EXCESS

i i
yﬂ y.fr
Level of eanargy requirement
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2, ASSESSMENT OF FOOD INADEQUACY AT THE
NATIONAL LEVEL
This section explains the procedures for calculating the various measures
of food inadequacy. First, however, it is necessary to address an issue of
aggregation that is determined by the nature of the data available.

The need for an aggregated distribution framework

It may be recalled that the cutoff point for identifying inadequately fed
individuals is specified in the first instance for each age-sex group. If
intake distribution data were available for each such group, the
prevalence of food inadequacy could be estimated separately for each
group and then added up to obtain a national estimate. In reality,
however, nationally representative data sets on such age- and sex-specific
intake distributions are not available. The information available is at best
close to an aggregated distribution framework, i.e. the distribution of
intake averaged over the different age-sex groups. As a consequence, a
weighted average of the group-specific cutoff points must be applied.
The link between this aggregated approach (applying a single cutoff
point to a single intake distribution) and the disaggregated approach
(first estimating the prevalence for each age-sex group separately and
then building up the national estimate) is discussed below, as is the unit
of analysis and classification in the aggregated distribution framework.

The disaggregated distribution framework. First, consider the case where
the individual intake distribution for a particular age-sex group is
known. If y; represents the cutoff point below which the intakes of
individuals of the given age-sex group are considered to be inadequate,
the proportion of the population with an inadequate intake is represented
by P, the shaded area in Figure 2. Provided the necessary data are
available, the computation of P, is fairly straightforward.

Now suppose the whole population of a country is divided into a
number of subpopulations, each containing individuals of a particular
age-sex group. Let Qy, €, ... 0y be M subpopulations and let n; represent
the size of the jth subpopulation so that:

Z ny= N = total population
=1
Further, let y; be the cutoff point for subpopulations j =1, 2 ... M and let ji;
and o; be the mean and variance of the intake distribution of the jth
subpopulation. The proportions of individuals with an inadequate intake
for different subgroups are then given by:
(Purk (Pyadi . and (Pypg)

These proportions are as shown in Figure 3.
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The number of individuals with an inadequate intake in the whole
population is given by:

Ny=Pyan+Pangt..+Pyymy

and the overall proportion of the population with an inadequate intake,
i.e. N, /N, can be expressed as the average of the respective subgroups’
proportions, P, with the respective population shares, ny/N where | =
1, 2 ... M, as weights, Thus, if the weighted average of one single
individual from each of the M subgroups is defined as a hypothetical
“average individual”, N, /N can also be regarded as reflecting the
proportion of underfed in a population composed of these "average
individuals”. This principle is utilized in the aggregated distribution
approach,

The aggregated distribution framework. Suppose that the population is
divided into M subpopulations corresponding to different age-sex
groups, with the symbols n; and p,; denoting, respectively, the population
size and the average energy requirement for group j. If W = /N, the
aggregated average energy requirement can be represented by:

. M
Ky =%i' yj« Wi

FIGURE 2

PROPORTION OF POPULATION WITH AN INADEQUATE INTAKE,
BASED ON KNOWRN INTAKE DISTRIBUTION FOR A GIVEN AGE-SEX GROUP
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which is a weighted sum of the average energy requirements
corresponding to the different age-sex groups. This is what is generally
referred to as the average “per caput” requirement of a population, The
aggregated cutoff point, which is derived as
. M

= ,I% .Il'lliw_r
can similarly be referred to as the minimum per caput energy
requirement. As both of these measures refer to weighted averages over
the different age-sex groups, they can also be seen as referring to the
minimum and average energy requirements, respectively, of the
hypothetical average individual. The aggregated intake distribution can
be formulated by considering the intakes of the subpopulations. Let X,
X3 ... Xy represent the intakes of the M subpopulations. The variable
representing the aggregated intake is then given by:

M
X =Z XW,
J=1 ol

and its mean and variance can be expressed as follows:
M

1 M = & Wiky

s M . M M
o = X Wjol; +2%‘1. :?":T-,WJ'W* cov (X; Xy

FIGURE 3

PROPORTIONS OF DIFFERENT SUBGROUPS WITH AN INADEQUATE INTAKE

1st subpopulation
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The aggregated intake distribution f{x*) is not actually known.
However, as will be discussed in section 3, it is quite plausible to assume
that the distribution is log-normal and can therefore be approximated on
the basis of estimates of the mean, 1%, and the variance o2, Since p? is the
weighted average of the group-specific average energy intake, it can be
also expressed as:

jiy = total energy intake/total population (N)

which implies that it is given by the per caput DES figure from the food
balance sheets. The estimation of 6}, which is a much more complex task,
is taken up in section 3 in considerable detail.

Thus, in the aggregated intake distribution approach, the minimum per
capul energy requirement, y{, is used in conjunction with an
approximation of f{x*} to determine the proportion of the population with
an inadequate intake, Py, as shown in Figure 4.

Il is evident that, as in the cases of the minimum and average energy
requirements mentioned above, p} and o} reflect the mean and the
variance, respectively, of intakes expressed on the hypothetical average
individual unit basis. This implies that, in the above aggregated

distribution approach, 173
M
I*=X W, -
=
FIGURE 4

PROPORTION OF POPULATION WITH AN INADEQUATE INTAKE,
BASED ON THE AGGREGATED INTAKE DISTRIBUTION APPROACH




APPENDIX 3

METHODOLOGY FOR ASSESSING FOOD INADEQUACY

which represents the hypothetical average individual, is the unit of
analysis {(and hence the units classified in the inadequate category) and
the distribution is free from the effects of differences in intakes between
individuals owing to age and sex. Since I'™ is equal to 1, it follows that:

NI*=N
and P} = N /N

and hence:
N.P;; = N" = Pulﬁ] + watta T PJIM"M

This means that the aggregated distribution approach is expected to
provide approximations that are consistent with the estimates obtained
by considering the individual age-sex-specific cutoff points and intake
distributions separately. In addition, the extent to which the estimates
based on the aggregated distribution approach can provide good
approximations of the true proportion and number of individuals with
an intake below their respective cutoff point depends on the accuracy of
the approximated aggregated intake distribution, f(x*).

It is evident from the above exposition that, in the aggregated
distribution framework, the population is assumed to be composed of N
hypothetical average individuals; the average individual, I*, being
defined as the average of one individual from each of the M age-sex
groups weighted by the respective population shares. In this way, the
unit of the intake distribution is made consistent with the unit
underlying the concepts of minimum and average per caput energy
requirements. Hence, for convenience, the aggregated intake distribution
is also referred to as the distribution of “per caput intake”,

Calculation of the prevalence and intensity of food inadequacy
This section provides the necessary formulae for calculating various
types of empirical measures on the assumption that the distribution of
per caput energy intake, f{x*), is log-normal with the parameters p and
o’. Empirical procedures for the estimation of these parameters as well
as the minimum and average per caput energy requirements at the
country level are discussed in Specification of the distribution of intake,
section 3, p. 132. The numerical values of the following parameters are
required:

*minimum per caput energy requirements, y;';

saverage per caput energy requirement, 7

sparameters p and o of the log-normal distribution of per caput
energy intake.
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Having obtained the country-specific values for the above parameters,
it is possible to provide analytical expressions for various measures of
interest,

Prevalence of food inadequacy. The prevalence of inadequate access to
food is measured usmg the probability that the average individual's
intake will be less than v/, which is given by:

P (inadequate) = P} = P [x* <y{] =@ (MWi-H,

where @(t) is the area under the standard normal curve to the left of the
point £,

Assessing the intensity of food inadequacy. The intensity of food
inadequacy indicates how far the access to food falls short of the desired
level. It is measured from two perspectives, from that of the underfed, or
undernourished, population and from that of the country as a whole.

Assessing the intensity of food inadequacy in relation to the undernourished,
Two measures of the intensity of food inadequacy among the
undernourished are discussed here: the absolute food deficit (or simply
food deficit) and relative food inadequacy.

A simple measure of food deficit is derived by calculating the extra
amount of energy needed to bring all the individuals whose intake is
below the minimum requirement up to that level, a measure that is often
computed in most empirical exercises. However, this measure
underestimates the extra amount of energy needed to meet the
requirements of all the people with an inadequate intake. This is
because, as discussed earlier, the aggregate intake norm that will satisfy
the requirements of all individuals in a group is given by the average
and not the minimum requirement.

Suppose the per caput E.-m:rg}r requirement follows a normal
distribution with a mean of p; and variance of 6. If the population size
is N, then the total requirement of the population is given by pgN. The
total energy availability is given by pgN. Now suppose 'Lhere are N,
individuals who have inadequate energy intakes and that the average
intake of this group is denoted by . The food deficit should then be
defined as the extra amount of energy needed for the undernourished to
meet their aggregated requirements. Since these individuals are from the
same population, their requirements also follow a normal distribution
with a mean of u,, Therefore, their aggregated requirements would be
given by N, uj. The total amount consumed is only N, j,; the total
energy deficit or “total food deficit” would therefore be:

=1 E0N

.

i
=

N {I'I'; "I'lu:’
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The deficit expressed as a percentage of total energy availability (uiN)
is called the “relative inadequacy” of the current food availability and
should therefore be represented as:

Ny (g =) P 3 (g -py)
Nuy He

The calculation of the above formula also requires a numerical value for
the average intake of the undernourished ( y, ). This can be computed by
taking the average of the intakes corresponding to the part of the
distribution of x* below y{, as follows:

yi
[ x* f(x*) dx*
0
My = p
f Jlx") dx*
1]

Assessing the intensity of food inadequacy in relation to the country as a
whole. This measure indicates how much greater the per caput DES should
be in order to reduce the prevalence of food inadequacy to a minimum or
target level. The construction of this measure entails first estimating the
required per caput DES level and then comparing it with the actual per
caput DES. To estimate the required per caput DES level, two alternative
strategies may be considered, reflecting two distinct assumptions about
distribution: one assumes food supply growth with the existing inequality
in distribution and the other takes into account the effect of a reduction in
inequality to the fullest extent feasible. Since the more unequal the
distribution is, the higher the required level of per caput DES would be,
other things remaining the same, the two assumptions would lead to an
upper and lower limit for the required level. Furthermore, by examining
the implications that a full reduction in inequality would have for the
prevalence of food inadequacy while keeping the per caput DES at the
present level, it is also possible to see in which cases redistribution would
suffice, in which cases growth would have to play the predominant role
and in which cases a combination of the two would be needed.

i) Growth with no change in distribution. According to this strategy, the
increase in food is assumed to trickle down to all households at the same
rate, thus implying no change in the inequality measure as expressed by
the coefficient of variation (CV). To derive the target per caput DES level,
%;, the first step is to determine the mean of the intake distribution in the
log scale (1) that will result in the targeted level for the proportion with
an inadequate intake (p,), on the assumption that the standard deviation
(5D} in the log scale (o) remains at the present level; and the second is to
translate the resulting mean into the mean in the original scale.
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The first step is undertaken by equating the normal deviate of the
intake level at the cutoff point in the log scale to the standard normal
deviate corresponding to the targeted percentage level, which can be
expressed as follows:

(Inyf - o)l o ==z

so that:

Mo =0zt Inyf

The required per caput DES can then be obtained by using the following
formula for the mean of the log-normal distribution in the original scale:

% = exp (i, + 0'12) @

Increasing the average per caput energy intake without any change in
the distribution of intake has the effect of shifting the intake distribution
to the right, which reduces the proportion of population with deficient
energy intakes but, al the same time, increases the proportion of
population with excessive energy intakes.

ii) Redistribution and growth, In the preceding case, the inequality in
distribution as measured by the CV is assumed to remain unchanged. As
will be explained later, the CV is considered to vary between a minimum
of 0.20 and a maximum of 0.35. Hence, when the CV is close to 0.20, the
assumption of no change in the inequality of distribution is relevant.
However, higher values, particularly if they are close to the upper limit
of 0.35, imply that there is scope for reducing the prevalence of food
inadequacy through redistribution programmes, for example by
reducing the inequity in income distribution. Reducing the inequality
parameter implies a higher share of the food supply growth for people
with a low intake and hence a lower per caput DES target.

In view of this, it may be useful to consider the alternative strategy of
first assessing the prevalence of food inadequacy on the basis of the
current per caput DES and the minimum value for the inequality
parameter in the log scale, 6. The resulting prevalence of food inadequacy
would reflect the potential effect of a full decrease in inequality. If the
prevalence estimate is still below the target level, then a growth in per
caput DES becomes necessary. The target level of per caput DES in the
above context is obtained by simply substituting the minimum value for o
in Equation €p (above). The approach of considering the full effect of
redistribution when calculating the required per caput DES level is
attractive, since it represents the minimum per caput food supply that will
be needed if the prevalence of food inadequacy has to be reduced to the
chosen target level,
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3. STATISTICAL FRAMEWORK FOR PRACTICAL
ASSESSMENT

The basic theoretical underpinnings of the methodology for the
assessment of food adequacy formed the core of the previous sections.
This section focuses on the empirical procedures necessary to derive
estimates of: i) the minimum and average per caput energy requirements;
i) average per caput energy intakes; and iii) a measure of variability in
per caput energy intake expressed by the CV.

The estimation of these three vital elements is explained below;
however, methods of estimation are necessarily conditioned by the type of
data available and a few comments on the nature of the primary data are
therefore offered, together with a few caveats that are necessary for a
proper interpretation of the numerical results derived.

Statistical database

As described earlier, the minimum and average per caput energy (calorie)
requirements are derived by aggregating the lower-limit and average
energy requirements estimated for individuals belonging to the different
age-sex classes, using the age-sex composition of the population as a
weight. Thus, the distributipn of population by different age-sex groups is
! ‘ﬂg needed for each country. In addition, an estimate of the total number of
: births in any year is also necessary to derive the special energy needs of
pregnancy and lactation. This information is essentially demographic in
nature and the relevant data are available for most countries (UN, 1993),
The age-sex-specific minimum and average energy requirements are
derived on the basis of appropriate body weight and activity norms (see

James and Schofield, 1990),

The average per caput energy (calorie) intake figures are based on
national per caput dietary energy supply (DES) figures derived through
the food balance sheet approach. The food balance sheets form an
important component of the agricultural statistics system at FAD and are
compiled using data from a variety of sources after close scrutiny for any
inconsistencies. The data, which are available for most countries in the
world, are the only major source of statistics for global food and nutrition
studies.

However, the per caput DES figure from the food balance sheets, while
reflecting the average food consumption level, does not necessarily provide
an accurate measure of the actual energy consumption or intake level of a
population, the principal reason being that it includes the food losses or
wastage at the retail or kitchen/plate levels. A proper assessment of the
actual intake level requires information from special surveys that measure
the nutrition levels of households or individuals in a population, i.e. food
consumption or dietary surveys. However, nationally representative
surveys of this kind are costly and time-consuming to implement and have
consequently been undertaken in very few countries. For this reason, FAO
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has to rely on the DES data while assessing the prevalence of food
inadequacy in the developing world. Precise statistics on the extent of the
bias resulting from the use of the per caput DES data in this context are not
available, However, a study of household food wastage in the United
Kingdom showed that wastage accounted for an average of 6.5 percent of
the energy intake in summer and 5.4 percent in winter (Wenlock ef al., 1980).
Since the percentages are likely to be lower in the developing countries, it
may be assumed that the extent of the upward bias in the average intake
level, as reflected by the per caput DES, is not likely to be large.
The per caput DES estimate needs to be supplemented by an estimate of
the variance, 6}, to derive the distribution of per caput intake. A proper
estimation of this variance also requires data on energy intakes of
individuals classified by age-sex groups. Since such data are nat available,
the estimates have to be based on the only available sources of data
pertaining to the distribution of food consumption within countries.
These are the results of household expenditure surveys including data on
food consumption and related variables. Household surveys provide data
on household size and the total consumption of the households surveyed,
thus leading to household-level data on per caput energy intake which :
can, in turn, be used as an approximation of the needed variance or CV of &

energy intake.” The household per caput variation, of course, does not 129
refer to the equivalent units underlying the aggregated distribution 0]
framework discussed earlier. This unit, as indicated before, refers to the - |

average individual with an age-sex composition defined as the weighted
average of one person from each of the age-sex groups. The household per
caput concept, on the other hand, while referring to an average of
individuals in different age-sex groups, does not have a fixed age-sex
composition, since this composition varies between households.

However, there is some empirical evidence to suggest that the variation
in huusehnld per caput energy intake can provide a good approximation
of o} *. Using detailed information on household intakes as well as the
dcmugraphi:: characteristics of individual members of each household, an
unpublished study on Tunisia found the SD of the logarithm of the
household per caput intake to be about 1.0, while that of the household
per consumer unit intake was about 0.8. As the consumer unit is also a
standard unit with a fixed age-sex composition, this indicates that the
household per caput variation provides a close approximation of the

* It may be noted that, in making this approximation, the intrahousehold variation
referring to the differences between household members of different age-sex groups is
ignored. This is preciscly because, in the aggregate distribution framework, the unil of
analysis is the average individual, i.e. a unit with a fixed age-sex composition. In other
words, the distribution refers to units that are free from the effects of differences owing
to age or sex.,
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variation between units that are free from the effects of differences in age-
sex composition. A slightly different study of data from six regions
covered by a Brazilian food consumption survey in 1974 showed that the
contribution of differences in demographic factors in the variation of
household per caput intake is relatively small.

It follows from the above that differences in body weight and activity
levels and other socio-economic factors are likely to be the main
contributors to the dispersion in household per caput energy intake. In
view of this o is approximated by the variation in household per caput
energy intake while the difference between these two estimates is
expected to be small,

Minimum and average per caput energy requirements

As mentioned before, the minimum and average per caput energy
requirements are obtained as the weighted average of the lower limit and
average requirement, respectively, estimated for each age-sex group. It
was also noted that the lower limit and the mean of the range of variation
in energy requirements are in each case defined on the basis of the range
of acceptable body weight and the range of acceptable activity norms. It is
thus assumed that the energy requirements based on the combination of
norms referring to a low body weight and light activity, on the one hand,
and a heavy body weight and heavy activity, on the other, would reflect
the range of variation in energy requirements for each age-sex group.

However, as explained in section 1, an exception to the above principle
is made for children in age groups below ten years in the sense that the
cutoff point or minimum energy requirement is set close to but below the
average requirement. Thus, no allowance for variations in body weight is
made and the norm is fixed at the median value of the range of weight
for height given by the WHO reference curve, Similarly, the allowance for
the effect of childhood infection for children below the age of two is taken
as a fixed factor. However, the energy requirements per kilogram of body
weight norms that are applied to the specified body weight include a 5
percent allowance to account for the fact that the energy intakes of the
reference groups on which they were based do not reflect the optimum
activity levels for children. This extra allowance is not included when
defining the cutoff point. Therefore, the 5 percent extra allowance was
excluded for the latter purpose but included for the purpose of the
average requirement. Thus, the contribution of children below the age of
ten to the minimum and average per caput requirement differed only
with respect to the 5 percent extra allowance relating to activity.

As regards the adolescent and adult age-sex groups, the body weight
for determining the lower limit of energy requirement is based on the
lower limit of the range of acceptable weight for height, while activity is
taken to be that corresponding to the light activity norms, i.e. 1.55 BMR
for males and 1.56 BMR for females.

g

=

A
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The body weight for the average requirement is determined on the
basis of the median of the acceptable range of weight for height, and
activity on the basis of the moderate activity norms, i.e. 1.78 BMR for
males and 1.64 BMR for females.

However, the reference standard given by the New York Saciety of
Actuaries for the range of acceptable weight for height was not
considered to be applicable for populations in developing countries.
Recent studies of the body mass index (BMI) have suggested that a BMI
range of 18.5 to 25.0 is compatible with good health and physical
functioning (Shetty and James in FAO, 1994b).” The range of acceptable
weight for given heights implied by the BMI range has therefore been
adopted in defining the weight norms for adults and adolescents. The
median value of the range is 22.0. Hence, for a given height, the lower
limit and the median of the implied range of weight for height are
derived on the basis of a BMI of 18.5 and 22.0, respectively.

The extra allowance for pregnancy applied to females in the
reproduction age groups is 100 kcal/day for the minimum requirement
and 200 kcal / day for the average requirement. The average height figures
needed for determining the body weight norms for all age-sex groups
were obtained from the tables given by James and Schofield (1990). The
body weight and activity specifications underlying the minimum and 131
average per caput requirements are summarized in Table 1. =

The procedures for calculating the respective per caput’energy
requirements on the basis of specified body weight and activity norms
are described in detail by James and Schofield (1990).

" The BMI refers to weight (kg divided by height® (m)

TABLE 1

WEIGHT AND ACTIVITY SPECIFICATIONS FOR CALCULATING PER CAPUT ENERGY REQUIREMENTS i

Per copul enengy requiremant

Minimum Avaroge I
= e —— |
Body weight |
e e
-.-_J_.aﬁldidmni{!au'ﬂrﬂl » Median value of weight for =Same as minimum
3 height range |

« Adolescents and adults (ages 10+) = BMI185 and average height  *BMI 22.0 and given height '|

= Usual activity of childeen in * Same as minimum plus

-affluent socicties plus infec- 5 percent allowance for
Hon allowance for children desirable activity
_ up to two years of age
-« Adolescents and adults (ages 104)  » Males: 1.55 BMR * Males: 1,78 BMR

Females: 1.56 BEMRE Females: 1.64 BMR

== E — == i I =, —
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Specification of the distribution of intake

In order to derive the proportion of population with an inadequate intake
it is necessary to specify the nature of the distribution of energy intake.
While there is no direct information relating to the distribution of intake,
on the basis of the average individual unit it is evident that such a dis-
tribution would be positively skewed. On the basis of the few household
surveys providing data on the distribution of households by level of per
caput dietary energy intake or consumption (from a wide range of
countries such as Brazil, Egypt, Indonesia, the Republic of Korea, the
Sudan, Thailand and Tunisia), three theoretical density functions were
tested: the normal, the two-parameter log-normal and the beta
distributions. The log-normal distribution was found to outperform the
other two distributions in terms of the standard test for goodness of fit
and, for this reason, it was chosen to represent the distribution of per
caput dietary energy intakes.

The density function of the log-normal distribution is completely
characterized by the two parameters g and o If p) and r.r," denote,
respectively, the mean and variance of the energy intake expressed on the

- “average individual” or per caput basis, then the four measures are
= related by the following two equations:
=
E;hé, a=\in (CV:+1)
> ;
p=lnpg-§

where CV = o7 [u} is the CV of the per caput energy intake in a country.

Thus, the derivation of the log-normal distribution of intake for each
country requires the estimation of the mean and the CV of energy intakes
expressed on the average individual or per caput basis. The mean, as
indicated earlier, is approximated by the per caput DES from the food
balance sheets. Since the per caput DES is normally presented in terms of
three-year averages, it excludes the effects of short-term random and
seasonal variations and it is essential, therefore, that the CV also excludes
these effects.

Estimating the CV of energy intakes. It is important that the CV is
measured accurately, as it represents the inequality in the distribution of
energy intake. A low CV implies less inequality in the distribution and,
unless the average intake is close to the cutoff point, a lower prevalence
of inadequacy, and vice versa,

The procedures employed to derive estimates of the CV are designed to
measure it as accurately as possible and to make sure that the estimates
reflect only the variability in per caput energy intakes and not that of
other factors influencing the survey data used for purposes of estimation.,

Relevant and irrelevant sources of variation. The household consumption
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data on which the estimate of CV is based are subject to variation owing to
a variety of factors. It is therefore desirable to minimize the variability
caused by factors other than the variability in energy intakes. The first
factor in this process of minimization is the time frame. Since the per caput
DES excludes the effects of short-term random and seasonal variations it
has been recommended that the 5D to be associated with it when deriving
the distribution of household per caput calorie consumption should be
standardized so as to reflect the consumption levels during a year, This
recommendation arose from the consideration that most household
surveys have tended to adopt the approach of distributing the sample
equally and uniformly throughout the survey period (usually a year) and
using a short reference period for data collection (a month, a week and
sometimes even one day). In such a situation, the sample variance is
expected to exaggerate the true variance for the survey period. In fact, the
shorter the reference period, the larger the expected exaggeration,

There are, however, a number of other factors that tend to exaggerate
the true variation, so it may be more appropriate to identify all the factors
that are likely to contribute to this exaggeration and to distinguish
between those that are relevant to the distribution of household per caput

energy consumption and those that are not. ,_-:-'.'.
Following are the various sources of variation, classified into three mﬂ
groups.

Group A. Demographic and physiological

1. Household size

2. Body weight and height composition of individuals in household
3. Activity level of individuals in household

Group B, Economic and social

1. Income or purchasing power of household
2. Household preference

3. Local food accessibility

Group C. Survey procedire and consumption concept

1. Reference period of data collection al household level
2, Kitchen/plate wastage (if not excluded)

3. Food fed to pets (if not excluded)

4. Food given to guests or servants (if not excluded)

5. Measurement errors

6. Food eaten away from home (if not included)

7. Changes in household stocks (if not taken into account)

Since household consumption is expressed on a per caput basis, the
effect of factor Al (household size) is eliminated and only the remaining
factors in Groups A and B are considered to be relevant, Therefore, every
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effort is made to eliminate the variability introduced by factors in
Group C. The influence of survey factors is minimized by
standardizing the reference period of the survey at one year. The other
irrelevant effects from Group C are minimized through the estimation
of the CV or variance on the basis of the averages corresponding to
groups of households rather than the individual household data. The
various types of survey errors and the related variance may be
cancelled out during the process of averaging for the groups. Such
groups are formed on the basis of the per caput calorie consumption
level; the adjustment procedures are described in the section Adjusting
the CV to exclude irrelevant variations in household per caput
consumption, p. 137,

Methodologies for dealing with different data situations. The number of
countries with data on the distribution of household per caput calorie
consumption has increased significantly since The Fifth World Food
Survey owing o a special data acquisition programme carried out in
1990-91 in collaboration with national statistical organizations or
nutrition institutes in selected countries; nevertheless, these data are still
not available for the majority of countries. Consequently, the general
strategy adopted is to make the maximum use of any available
information that had a bearing on the variation of energy intake among
households of each country, Since information availability varied from
one country to another, the techniques utilized are also varied.

The countries were classified into the following five calegories,
arranged in descending order according to the amount of data available:

Category A

Countries for which, in addition to food balance sheets, household-
level data were available on energy intake, food expenditure and
total income or expenditure.

Category B

Countries for which data similar to those for Category A existed but
where the energy intake data were given only for groups of
households classified in terms of income or expenditure.

Category C

Countries for which no energy intake distribution data were
available, even for groups of households but for which the rest of the
information characterizing Category B was available,

Category D

Countries for which there were no data on the distribution of energy
intake or food expenditure but for which data were available on
income or total expenditure distribution.
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Category E
Countries for which there were no data except food balance sheets.

For Category A countries, the CV could be calculated directly from
household-level data on energy intakes while, for the other categories,
recourse had to be made to indirect methods which became progressively
more indirect as the data grew scarcer. For countries in Category E, there
was virtually no satisfactory basis for estimating the distribution
parameter; their CV was therefore set equal to the weighted average of
the CVs for countries in their respective regions.

The basic approach for estimating the CV for countries in Categories B,
C and D is essentially the same as that described in the Appendix of The
Fifth Werld Food Survey (FAQ, 1987). Therefore, only the key features are
given here.

The estimation was based on two considerations: first, energy intake is
positively correlated with income or with total expenditure, taken as a
proxy for income; and second, in so far as the variation in energy intakes
is influenced by factors other than income, it is necessary to increase the
income-induced variation to account for the non-income factors.

For a given country, it is assumed that the household per caput calorie
consumption can be linked to household per caput income (or total
expenditure) by the following regression equation:

=0+ Ppin Vi+g o

where xi is the per caput calorie consumption for the ith household, In V;
is the natural logarithm of the per caput income for the same household
and ¢; is the error term reflecting the composite effect of non-income
factors. Assuming that e is independent of V, it follows that:

ﬁ.':nﬂjﬁi!rv +a;

=ﬁ15‘]'u'u""r?
where
BI‘
y=1-%

Xz

The CV can then be formulated as:

cve) = % - WSy o
where = .E,
X

Here, 1, is the income elasticity of household per caput calorie
consumption taken at the mean household per caput consumption level, ¥.
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Thus, it may be noted from Equation € (p. 135) that, given the value of
Gy, v as estimated from the available income distribution data, the CV can
be estimated on the basis of assumptions or estimates for 1), and y. Since ¥
is the coefficient of correlation between energy intake and income, a
greater influence of non-income variables will imply a lower value of
and hence a higher value of the adjustment factor 1/v.

The value of o),  can be estimated directly from survey data, since
surveys for all countries in Categories A, B, C and D report household
distribution of income or its proxy, total expenditure, The same, however,
is not true for y, since no bivariate household data on energy intake and
income (or total expenditure) are available for Categories C and D and, for
Category B, they are available only in grouped form which fails to reflect
the true correlation between household energy intake and income. An
equation to estimate ¥ was therefore derived from the relevant household-
level data available in the surveys of Category A countries.

This relationship was estimated for Category A countries through a
regression analysis (cross-sectional), yielding the following empirical
equation:

D ¥ =0.114+328 03 o

i with R = 0,84,

|- =

Using Equation € (p. 135) and the calculated values of n,, yand gy, 1,
the CV of energy intake was estimated for each of the Category A countries
and the observed CV was also calculated from the survey data; the
difference was found to be slight in each case. Equation € (above) was
therefore used to estimate ¥ for the countries in Categories B, C and D.

For countries in Category B, survey results were available for dietary
energy intakes by income class, so ), could be estimated directly from the
appropriate Engel's function fitted to the grouped data. In general, the semi-
log form performed as well as or better than the other functions and it was
therefore chosen for calculating the elasticities at the average intake level.

Mo data on the distribution of energy intake by income groups were
available for the Category C countries but the food expenditure
distributions were known. The latter enabled estimation of the elasticity
of food expenditure (1) with respect to income. On the basis of this and
an estimate of the ratio, Ny/Mg N, was derived. The ratio n,/n, was
estimated through a regression equation linking it with the ratio of food
expenditure to total expenditure,

Since food expenditure distributions were not available for the Category
[ countries, an indirect estimate of 1, was obtained on the basis of an
equation linking the elasticity for food expenditure with other socio-
economic variables, The procedure for deriving 1, was then the same as
described above for the Category C countries,
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It should be pointed out that the regression equations derived for the
above-mentioned purpose of estimation reflect a pragmatic attempt to
make full and effective use of all the available information from sources
for all the countries (however incomplete these sources may be) in
determining the CV of energy intakes for different countries. Their
formulation has in fact been dictated by data availability rather than
economically meaningful criteria. In view of this, their mechanical
application, especially outside a certain range, is likely to lead to
unacceptably high or low values for the estimated dependent variables
and even the CV. This problem was, however, attenuated by the
imposition of the 0.20 to 0.35 limits for the CV (see Adjusting the CV
based on a sample distribution of household per caput calorie
consumption [Category A countries], p. 140),

Adjusting the CV to exclude irvelevant variations in household per caput
consumption, As mentioned earlier, the household consumption data from
nationwide sample household surveys usually refer to a single reference
period (a month, a week or, more rarely, one day) during a year; therefore,
the estimated interhousehold CV is confounded by the within-year
random and seasonal variations in a household’s consumption.
Furthermore, the survey design and methodology are rarely sufficiently
precise to provide an unbiased estimate of actual household consumption
during the reference period. In some cases, certain contributions to
consumption are excluded; in others, consumption that should be excluded
is included. Generally, household income and expenditure surveys have a
questionnaire format that refers to food purchased or acquired during the
reference period, making no distinction according to consumer, so food
given to guests, visitors or tenants and food fed to pels and residual
household wastage are included. Furthermore, food transfers to or from
household stocks may not be adequately taken into account. Specialized
food consumption or dietary surveys generally require the measurement of
food consumed to be carried out by weighing the quantity of each food
item prior to meal preparation as well as a record of the individuals
partaking of the meals. In these cases, food eaten away from home is often
excluded and the treatment of plate wastage varies. These measurement
“errors” contribute substantially to the total mean square error.

It is the actual interhousehold average per caput variance relevant o
the distribution that determines the estimate of the proportion below the
cutoff energy adequacy level. It follows, therefore, that crude estimates of
the CV based on a household survey with a single reference period need
to be adjusted to allow for household variations and the non-sampling
errors, as described above. As a basis for undertaking the adjustment,
analyses of variance have been calculated for a limited number of data
sets which allow the interhousehold and within-year components of the
variance to be estimated.
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Magritudes of the interhousehold and within-year variation in household per
caput dietary energy consumption. In order to assess the interhousehold and
within-year variations, repeal measurements need to be made during the
course of a year on a sample of households. The sets used derive from
five subnational sample surveys of households, carried out by the
International Food Policy Research Institute (IFPRI) in Bangladesh,
Kenya, Pakistan, the Philippines and Zambia as part of a study on
household food security, the nutritional impact of commercialization and
food subsidies.” These surveys included repeal measurements, i.e, survey
rounds, of the same sample of households over one year in order to
reflect annual seasonal variations (see Table 2).

The analysis of variance was carried out on each of the above data sels
by the Subcommittee on Nutrition (SCN) of the UN Administrative
Committee on Coordination (ACC), in collaboration with IFPRI. The
analysis provides the partitioning of the total variance into its between-
round, interhousehold and residual components. Thus, if:

xj; represents the per caput calorie consumption for household j in
round i/,

#.; the mean over rounds of household j,

T;. the mean over households of round i,

* IFPRI staff members responsible for the varous country studies ane: Eileen Kennedy
{Kenyal; Marita Garcia (Pakistan); Howarth Bouis (the Philippines); and Shubh Kumar
(Bangladesh and Zambia), All are research fellows from the IFI'RI Food Consumption
and Mutrition Policy Division.

TABLE 2

AREAS COVERED, SAMPLE SIZE, NUMBER OF ROUNDS AND REFERENCE PERIOD
IM IFPRI HOUSEHOLD CONSUMPTION SURVEYS

198283

276 4 Oneday  1984/85
05 6 One week  1986/87
' 406 4 One day 1984 /B5

Oneweek  1985/B6
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¥ the mean of the total data set,
k the number of rounds, and
[ the number of households,

the analysis undertaken gives the format shown in Table 3.

The variances resulting from the round effect (o?), the household effect
(o) and the residual effect (a},) need to be estimated on the basis of the
related mean squares, as follows:

o} = (M, - My)/1
o = (My, - M)/
O = My,
The total variance is given as:
o’ =af +0! +0k

The 5Ds and CVs of the total variance and its components for each of
the five surveys are given in Table 4.

The interhousehold CV (g,/¥) ranges from 0.17 to 0.37. In earlier
studies, an acceptable range for the CV corresponding to 0.20 to 0.35 has
been suggested.” The results of these country studies tend to confirm the
plausibility of this range.

The between-round effect CV, (o,/¥) ranges from 0.03 to 0.14. This
represents the effect of seasonal variations for which an adjustment should
be made if the estimated CV is based on single visit, single reference
period surveys. The residual CV (0,,/T) ranging from 0.25 to 0.38,
incorporates the effect of within-year changes in household characteristics

' A likely range for the CV of household intakes was derived by considering the range
of dietary energy intakes and the implicit 5D in a hypothetical population composed of
active and adequately fed individuals. Since, in such a population, individual intakes
are expected to match individual requirements, the range and implicit SD of intakes
can be estimated from the requirement distribution. Using this argument in a previous
study (FAQ, 1975), an estimate of the 5D of intakes was given as 750 keal on a
consumer unit basis, This translates into an SO of 600 keal on a per caput basis,
However, this figure refers to the true intake or consumption level, whereas the per
caput DES refers to food availability, ie. the true intake and a wastage factor. This
wastage factor is thought to increase the 5D of the distribution up to a maximum of
10 percent, leading to an 5D for the DES distribution of approximately 660 keal, The
per caput DES figure for different countries generally varies from 1 900 to 3 400 keal,
Using this range and the estimated S0, a CV range of 0.20 to 0.35 is derived.
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{i.e. the true household x round effect) as well as the composite effect of the
random variation and the measurement errors discussed earlier. An
adjustment to the CV should be made for the latter but not the former.

Adjusting the CV based on a sample distribution of household per caput calorie
constempiion (Category A countries). The adjustment procedure for countries
that have surveys providing data on a sample distribution of household
per caput calorie consumption follows three steps:

*Reducing the effect of the random varintions and the measurentent errors,
Since the effect of the random variation (being confounded by other
interaction effects) is not quantifiable, the approach adopted is
calculated to make a pragmatic reduction that should significantly
reduce the effect of such random variations on the CV. This involves
the derivation of the percentile distribution of household per caput
dietary energy consumption, followed by the adoption of the median
values of each decile group as the group value used for estimating the
mean and the SD and, hence, the CV. Thus, random variations within a
decile group (but not between groups) are removed.

* Removing the seasonal variation. The number and geographical spread of
the country case-studies analysed are not sufficient to calculate precise
country- or region-specific allowances for seasonal variations, so a
=5 single adjustment is made to the estimates derived for all countries.

| 4 The country analyses indicate that a reduction of 0.05 in the CV is a

reasonable global average adjustment.

e lmprosiing an acceplable range. The resulting CV value is then considered
to confirm that it lies within the acceptable limits of 0.20 and 0.35. If it
is still above 0.35, it is rejected and the CV is assumed to be 0.35.
Similarly, if it is less than 0.20, the CV is assumed to be 0.20.

TABLE 3

FORMAT OF ANALYSIS OF VARIANCE OF IFPRI HOUSEHOLD CONSUMPTION SURVEYS
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Adjusting the CV based on income distribution data (Category B, C and D
countries). The household income or total expenditure data are also to a
certain extent subject to the types of short-term random and seasonal
variations discussed with respect to calorie consumption. Therefore, in
considering the removal of these variations from the estimated CV, the
consequences for all the three parameters (g, N, and ¥) on the right-
hand side of Equation € (p. 135) need to be taken into account. However,
a precise assessment of the adjustments needed in each of these cases
would require an appropriate analysis based on repeat measurements
corresponding not only to calorie consumption but also to income (or
total expenditure) on a sample of households. In the absence of such data,
an approximative approach has been adopted in the present assessment.

For simplicity, it is assumed that the reduction in the variation of x
implies a reduction only in o}, i.e. the non-income component of the
variation, so that the y value resulting from the fitting of Equation € (p.
135) to the household-level data sets in Group A countries should be
raised.

The adjusted ¥ values for Group A countries (where the CV has already
been independently adjusted) can be obtained by taking the ratio of the
variance explained by income to the adjusted total variance. In terms of
the corresponding CV values, this is equivalent to the following 141
expression for ¥ T

adjusted y=n,qy,, fadjusted CV(x)

Thus, the use of the adjusted y values in calculating the regression
Equation € (p. 136) ensures the derivation of CV values that are to a

TABLE 4

cv
Tolal Inerhousehold Belween- Residual  Tolal
reund
(=) 3] oy X} (o FX) oy FX) (X}
« keal per caped /ey
“T3B 2232 021 no3 025 0.33
673 1892 017 0.04 031 035
1107 2280 027 0.14 038 049
750 1855 .26 0.04 030 040
1081 2172 037 008 032 050 |
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certain extent consistent with the definition adopted. In any event, as in
the case of Group A countries, if the adjusted CV still falls outside the
acceptable range of 0.20 to 0.35, it is either brought up to 0.20 or scaled
down to (.35,

For Group E countries where no distribution data are available, the
procedure has been to adopt the weighted average of the CVs for the
other countries in the region. In so far as the weighted averages are based
on already adjusted CVs, no further adjustments are needed.

4. ESTIMATING THE PREVALENCE OF FOOD
INADEQUACY: DIFFERENCES BETWEEN THE SIXTH
AND FIFTH WORLD FOOD SURVEYS
This section briefly outlines the main differences between the approaches
taken by the present and the previous survey in estimating the
prevalence of inadequate intakes. The changes introduced in the present
assessment refer principally to the problem of parameter specification
rather than the basic methodological framework as adopted in The Fifth

World Food Suroey.
The principal changes introduced in The Sixth World Food Survey are
‘Iﬂ summarized in Table 5.
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TABLE 5

APARISON OF PRINCIPAL ELEMENTS OF THE SIXTH AND FIFTH WORLD FOOD SURVEYS

Elements iInvolved Sixth Workd Food Survey Fifth Warld Food Survey

A. Distribution of intake

B, Cutoff point

(minimum per capul energy
requirement)

For children and adults and
ldnlunmu, taken as
‘corresponding to the lower limit
of the range of acceptable weight
for height

i) Same, but including 5 percent
Inerement to allow for
Ansufficient activity among
such children

i) Absolute minimum activity
Mﬂi.nubﬂaqumt total
regquirement corresponding to
14 BMR (average for males
“and females)

Taken into account, thus leading in
Il:u:n tion of two alternative
polrill

Mot included

Mol taken into account
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APPEMDIX 4
Anthropometric assessment
of nutritional status

1. CHILD NUTRITIONAL STATUS
Measurement issues
Data source: WHO Global Database on Child Growth
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utritional anthropometry can be defined as measurements of the

physical dimensions and gross composition of the human body as a
means of assessing nutritional status, Some 20 years ago it was proposed
that anthropometric measurements should be reported in relation to
international reference values as a means of grouping and analysing
anthropometric data and making comparisons across time and different
population groups (Waterlow et al., 1977).

1. CHILD NUTRITIONAL STATUS

Measurement issues

The three most frequently used indicators of the nutritional status of
children are based on weight and height measurements: weight for age,
height for age and weight for height. The interpretation and transformation
of these indicators for determining the prevalence of weight deficiency,
stunting, wasting and obesity, and thus for classifying populations according
to their degree of risk of under- and overnutrition, are described in detail in
WHO (1995). Salient points that may assist the reader in interpretating the
empirical evidence presented in Chapter 3 are presented here. In /!
combination, these three indicators provide estimates of both current and 'Iﬁ
past undernutrition or of current states of obesity. These indices alone do il
not provide insights into the underlying causes - in particular, whether the :
risk of malnutrition originates from food or non-food factors, or both.

Height for age and weight for height represent two different biological
processes. Weight for height is sensitive to acute nutritional disturbances; a
low weight for height is described as wasting. Wasting particularly tends to
occur during the weaning period or in the second year of life, after which
its prevalence tends to decline. Height for age is a measure of linear
growth; a faltering of linear growth, or stunting, may occur as early as
within three months after birth. The deficit in linear growth is difficult to
reverse unless the child’s environment changes for the better. Weight for
age represents a convenient synthesis of these two processes. Because of
the different distributions over time in children under the age of five, it has
been recommended that prevalence data be disaggregated by age
whenever possible,

The deviations of actual height and weight measurements from the
corresponding age-specific median values in the reference population are
converted into standard deviation scores (Z-scores) and a normalized
distribution is thus generated for a population. In the case of the weight
for height index, the deviations from the height-specific median reference
values are normalized. The “normal” range on the normalized distribution
for the three indices is taken to be belween -2 standard deviation (SD) and
+2 5D from the median (=0). The “low” range is then <-2 5D, and the
“high" range is >+2 SD. On a population basis, therefore, the proportion of
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children in the low, normal and high ranges of distribution can be
estimated. In populations where a high percentage of children fall into
the low range, children are said to face a high risk of being weight-
deficient, stunted or wasted.

Data on weight and height indices are often aggregated for “children
under five”, as is done in Chapter 3. The application of the current
NCHS/WHO reference standards for infants (0-12 months) has recently
been questioned on the grounds that this is of limited value in assisting
health and child care workers in the optimal nutritional management of
infants (WHO, 1994), It has been recommended that a new reference be
developed; however, insufficient data has been a limiting factor in
developing such reference values for infants.

Debates have arisen in the past over whether national reference values
for the comparison of nutritional status across populations should be
established or whether a single international reference standard should
suffice. It is now generally agreed that there should be a single set of
reference values. Part of this argument is based on observations that the
effect of ethnic differences on the growth of young children is small
compared with the environmental effects. National or regional reference
values, usually oblained from middle- or high-income groups, tend to
H‘ﬁ differ little from the NCHS /WHO reference values, so the application of

the latter in developing cpuntries is likely to lead to few classification
errors. Furthermore, national or regional reference values require
constant updating, since developing countries are experiencing secular
trends of increasing heights and weights. The costs and logistical
problems associated with producing statistically valid national reference
values are additional concerns, In view of all these considerations, for the
time being WHO has decided to endorse the adoption of the NCHS
reference values for international use until new international reference
values can be developed (WHO, 1995). An international effort towards
that end is currently under way (WHO, 1994).

Data source: WHO Global Database on Child Growth

The estimates of the nutritional status of children under five presented in
Chapter 3 were provided by the WHO Global Database on Child Growth.
The current database includes prevalence figures from surveys in 131
countries, 100 of which have carried out national surveys. In most cases,
the original data sets are reanalysed in collaboration with countries to
standardize the information in terms of cutoff points, data presentation,
reference data, etc. The criteria for the selection of surveys for inclusion in
the database are: i) a clearly defined population-based sampling frame;
ii) a probabilistic sampling procedure involving at least 400 children
under five; iii) the use of appropriate equipment and standard
measurement techniques; and iv) the presentation of results as Z-scores in
relation to the NCHS/WHO reference population (de Onis ef al., 1993).
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The surveys included in the current analysis were conducted from 1980
onwards, with two exceptions (Nepal and Liberia). For the purpose of
estimating regional figures, these two cases were assumed not to have
any relevant data. Almost two-thirds of the country surveys (44) included
in the analysis were conducted between 1988 and 1993. The proportions
of undernourished children obtained from these surveys were applied to
the UN population figures for 1990 to estimate the number of
undernourished children; 1990 represents the approximate mid-point of
the period 1988-1993 (UN, 1993). This is also the procedure used by WHO
itself in its own assessment of child undernutrition. Although the
population figures refer to the number of children under five years of age,
it should be noted that prevalence figures obtained from the surveys are
not in all cases for children within this age group. Furthermore, WHO's
classification of countries by region is not identical to FAQ's classification,

The 73 countries for which survey data are presented accounted for
90.9 percent of all children under five in 1990 in the 98 developing
countries for which estimates of child undernutrition are provided in this
study. By FAO regions, these percentages are as follows: Latin America
and the Caribbean, 99.9 percent; South Asia, 98 percent; East and
Southeast Asia, 95.7 percent; sub-Saharan Africa, 79.5 percent; and the
Near East and North Africa, 60.9 percent,

The following aggregation issues had to be addressed in order to arrive
at regional and global estimates of underweight, stunted and wasted
children: i) the estimation of the number of underweight, stunted and
wasted children under five in countries where the survey covered an age
group other than that of 0-59 months; ii) the estimation of the number of
underweight, stunted and wasted children in countries which were not
included in the WHO database; and iii) the choice of a procedure for the
classification of countries for calculating regional and global totals.

The first of these issues was addressed by simply applying the
proportion of children actually measured and found to be underweight,
stunted or wasted to the estimate of the population under five, No
adjustment was made to account for possible differences in the
prevalence of undernutrition in different age groups within the
population under five. In response to the second issue, that of deriving
estimates for countries which had no survey data, the WHO methods
were followed closely. First, the WHO regional classification was applied
to classify the 73 countries. Mext a weighted average prevalence of the
three anthropometric indicators was calculated for each region and these
average rates were then applied to the 1990 population estimates of
children under five in the remaining 25 countries. This procedure thus
provided an estimate of the number of underweight, stunted and wasted
children in those countries. The third issue was then tackled by
regrouping the 98 countries according to the FAO regional classification
in order to calculate regional and global totals.
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2. ADULT NUTRITIONAL STATUS

Body mass index

Weight for height indices have long been used to assess the body
composition of adults. Body composition is directly affected by nutritional
risks. Different formulations of the height for weight index have been
considered, the objective being to find an index that is highly correlated with
weight and uncorrelated with height, ie. interindividual variations should
be due to differences in body weight as a proxy for body energy stores and
muscle mass and not due to variations in height. The index of weight (kg)
divided by height' (m) (body mass index [BMI]) has consistently been found
to meet this criterion in different population groups. Other formulations
have tended to be either correlated with height (e.g. weight /height) or to
have a relatively lower correlation with body weight and a negative, albeit
low, correlation with height (e.g. weight/height® or its inverse).

The BMI is an indicator of body composition. It has been shown to be
related to body fat mass and to fat-free mass, the two main components of
the body in addition to bone and water, Inter- and intraindividual
variations in BMI are then due to differences or changes in body fat mass
_ and fat-free mass. It has therefore been argued that a low BMI value
gﬂs represents a state of chronic energy deficiency (CED). BMI has also
consistently been shown to be much less related to fat proportion, thus
P making it a valid indicator for both women and men. (Women normally

have a larger fat proportion than men.)

Questions have arisen about the interpretation of BMI values in different
populations. The relationship between BMI values and body energy stores
appears to vary among different population groups in developing
countries (Immink, Flores and Diaz, 1992; Norgan, 1990). Thus, a
comparison across populations may be somewhat compromised but it can
reasonably be argued that, in all populations, low BMI values indicate
both reduced fat and fat-free mass. It has been found that a reduction in
the latter mainly occurs at the expense of muscle (Soares et al., 1991).
This, in turn, indicates that CED is likely to impair physical performance.
At the upper end of the BMI distribution, the relationship with body fat
mass is consistently found to be strong, making the BMI a valid indicator
for comparing the risk of various degrees of obesity across population
groups. Al the same time, weight and height measurements are easily
obtained at a low cost and can easily be standardized to minimize
measurement errors, while little transformation of data is required to
construct the BML All these properties make the BMI an attractive index of
adult under- and overnutrition.

BMI cutoff points
The cutoff points applied to classify individuals and to obtain estimates of
the proportion of the population at risk of being weight-deficient or obese
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were established by relating BMI values to various degrees of risk of
morbidity in healthy reference populations. In a number of developed
countries, the majority of adult women and men were found to have a
BMI between 20.0 and 25.0, often referred to as the “normal” range of
BML Optimal levels of BMI in women and men in developed countries
are between 20.0 and 22.0, based on the association between life
expectancy and the BML The lower limit to define CED in adults was
obtained by taking the mean -2 5D of BMI distributions obtained from
large samples of the United Kingdom's armed services personnel (both
women and men), chosen as a provisional reference population because
they were known to be fit and healthy. The lower limit, defined as above,
turned out to be: 18.5 for men and 17.6 for women, as weighted means in
both cases (James, Ferro-Luzzi and Waterlow, 1988). However, the
common cutoff point of 18,5 BMI is now recommended for both men and
women on the basis of existing evidence on the functional consequences
of a low BML

There is some empirical evidence to show that a low BMI is associated
with negative physiological, biological and socio-economic consequences.
The suggestion is that aerobic work capacity is affected at BMI levels
above 17.0 but that physical activity is not affected before this level is 4
reached (Durnin, 1994). This is to be expected if low BMI values reflect Iiﬂ
reduced fat-free mass. Low BMIs in early pregnancy or prior to
pregnancy among women in Egypt, Mexico, Kenya and Indonesia were - Y
found to be associated with low birth weights (Allen ¢t al., 1994; Kusin,
Kardjati and Rengvisl, 1994). Adulis in Brazil with a BMI of less than 18.5
{or with a BMI greater than 30.0) were found to face a substantially
greater risk of being ill than women with a BMI in the normal range (de
Vasconcellos, 1994), and the same was found to be true for Rwandese
women (Shetty and James in FAQ, 1994b). Rural women in Kenya with a
BMI of less than 18.5 spent as much time daily in work activities as
women with a BMI of more than 18.5, although the latter group on
average spent more energy per day (Kennedy and Garcia, 1994), Yet,
Rwandese women with a BMI of less than 17.6 had lower average
physical activity levels and more rest time each day than women with a
BMI above this cutoff point (Shetty and James in FAQ, 1994b).

The selection of 18.5 as the cutoff point to define CED in adult men and
women may finally represent somewhat of a compromise (James and
Frangois, 1994), This cutoff point represents the third percentile among
men with a median BMI of 23.0, and among women with a median BMI
of 24.0, and a significant percent of overweight individuals may be
included in the range of 20.0 to 25.0. With lower median values, for
instance 20.0, the third percentile is 16.0 which clearly corresponds to
high morbidity risks. Thus, the compromise for women and men in
developing countries is to adopt 21.0 to 23.0 as the optimal range, and, as
the normal range, 18.5 to 25.0 (James and Frangois, 1994).
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Classification of nutritional status

Onee weights and heights are measured in a given population, a BMI
distribution can be generated for that population. By applying the cutoff
points established in the reference population to this BMI distribution,
estimates of the proportion of the population that can be said to be at risk
of being chronically energy-deficient (<18.5) and the proportion at risk of
being obese (=25.0) can be obtained. The prevalence of adult CED in
developed countries amounts to a small percentage. For example,
3 percent of men and 7 percent of women in France were found to have a
BMI of less than 18.5 (Rolland-Cachera ¢t al,, 1994). The invariable
classification errors notwithstanding, the measured proportion of the
population in developing countries with a BMI of less than 18.5 and
equal to or greater than 25.0 is equated with the prevalence of CED and
of overweight adults.

Risks of different degrees of CED are further indicated by dividing the
area below 18.5 on the BMI distribution curve and applying the
following cutoff paints: 18.4 to 17.0, CED grade 1; 16.9 to 16.0, CED grade
2; and less than 16.0, CED grade 3. Equally, at the upper end of the BMI
distribution, the degree of risk of obesity is indicated by applying the
following cutoff points: 25.0 to 29.9, obesity grade 1; 30.0 to 39.9, obesity
grade 2; and equal to or greater than 40.0, obesity grade 3.
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While the scope and content of The Sixth World Food
Survey are broadly similar to its predecessor, the
publication incorporates cerain new features.

First, China and those countres formerly known as Asian
centrally planned economies, which were praviously
excluded in the traditional estimates of the prevalence of
food inadequacy or undemutrition, are now included,

Second, the methodology of estimation, which is
essenlially the same as in The Fifth World Food Survey,
has been refined and improved.

Third, the coverage of anthropometric indicatars, which
provide information on the nutritional status of subgroups
such as children, adolescents and adults,
has been expanded.

The main conclusion of the survey is that in the developing
countries as a whole, per capul dietary energy supplies
have conlinued to increase so that during the two
decades from 1970 the prevalence of food inadequacy
declined. Twenty percent of the total population had
inadequate access fo food in 1990-92 as compared with
35 percent two decades ago. Nevertheless, the number of
people with inadequate food still remained high - one
out of five In the developing world faced food
inadequacy In 1990-92,
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