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Supplementary feeding in programmes in developing countries:

lessons of the eighties

PART II: DISCUSSION AND REFERENCES

Hossein Ghassemi

Consultant on international nutrition and health, former Senior Nutrition Advisor, UNICEF, New York,

USA.

This extensive report reviews the important lessons learned during the 1980s on supplementary
food distribution for the vulnerable groups in developing countries. These lessons may be useful
in making such programmes a more cost-effective option in narrowing the food/nutrient gap in
intake among the programme beneficiaries. This report follows a similar report published at the
end of the 1970s by the author and George Beaton for UNICEFR.

The primary focus in the study has been the food distribution among young children, particu-
larly schoolchildren, and also in pregnant and lactating women. The data have been gathered
through a comprehensive search of the literature, official reports and documents from several
United Nations agencies, aid agencies, national and international institutions. As well as original
research papers on theoretical and applied issues, reports on design and evaluation of specific
programmes in over 20 countries are studied.

Consideration of programme design examines objectives, nutrient/food gap, poverty reduc-
tion, malnutrition, mother and child feeding practices, foods, ration sizes, leakages, targeting,
coverage, integration of feeding and health care. Potential and measured benefits are considered
in the light of the reports published at the end of the 1970s and consequent analysis of work up
until the end of the 1980s. Programme costs are documented. In a discussion on context and
input, the functional significance of mild and moderate malnutrition is considered, together with
diet and physical activity. The author offers some thoughts on future directions and high-lights
the need for further research. [Part I was published in Asia Pacific J Clin Nutr (1992) 1, 131-152]

Discussion

Context and input

One of the impressive achievements in human growth
took place among the Japanese immigrants to the United
States. Greulich*® showed in 1957 that American Japa-
nese schoolboys were on the average 6.4 cm taller and
11.5 kg heavier than the native Japanese by the age of
18 years, while American Japanese girls were 1.3 cm
taller and 1.9 kg heavier by the same age. It is interesting
that American Japanese girls were significantly taller
and heavier until the age of 14 and the difference be-
came much smaller between 15 and 18 years (Table 21).

Another interesting comparison has shown that in
1957 the 18 year old native Japanese boys had grown
2.6 cm taller in 57 years (the difference between 1900
and 1953), while the Japanese girls grew 5.7 taller in
the same period. These studies clearly show that what
the Japanese boys and girls achieved in one generation
in America was greater than that achieved in 50 years in
Japan. The authors conclude that the girls were biologi-
cally much better geared in coping with an unfavour-
able environment and performed relatively better in re-
alizing their growth potential. The same study shows
that the American Japanese boys had longer legs, which

Correspondence: Dr H. Ghassemi, 139/1 Kurosh Tower,
Dumah Buildings, Amanieh St, Teheran 19666, Iran.

Table 21. Differences in height and weight between the
American-bomn Japanese and the native Japanese (1957)

Height Weight
- Age (years) Girls Boys Girls Boys
6 53 54 2.9 3.1
9 6.0 6.9 43 6.9
12 8.8 104 8.1 9.2
18 1.5 6.6 1.9 11.5
From Greulich (1957)%.

reflects better nutrition and a healthier living environ-
ment. Between 1900 and 1957 the average height among
20 year old boys increased by 2.4% while that of girls:
increased by 4.4%.

A follow-up study by Greulich in 1973 showed that
the American Japanese in California had relatively little
increase in body size between 1953 and 1971 (Fig. 7).
This study suggests that the American Japanese had
come very close to achieving their growth potential. In

This study was undertaken at the invitation of the Director of
Food Policy and Nutrition Division of the Food and Agricul-
ture Organization of the United Nations (FAO). The views
expressed are those of the author and do not reflect the posi-
tion of FAO or any other UN agency.
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Figure 7. Limits of growth potential among the Japanese
Americans. From Greulich (1976)%°.

the same study it has been shown that during 1955-
1970 the native Japanese boys have achieved twice as
much in body size as they did in the previous 50 years.
Such an impressive progress in achieving growth poten-
tial is the direct result of socioeconomic development.
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By 1970 the native Japanese male and female had al-
ready passed the body size achieved by the American
Japanese (Fig. 8). The American Japanese experience in
one generation was achieved in Japan over two or three
generations and that was only possible within the context
of rapid socioeconomic development. For the low-in-
come Japanese in Japan, achievement of full growth
potential should take much longer.

It goes without saying that food distribution pro-
grammes, and for that matter most of the programmes
in this category in the developing world, could only
pursue much more limited objectives in realising hu-
man growth potential. Given the context within which
they operate and their common levels of input, there is
obviously a limit to what they can achieve. To have a
proper sense of how these programmes are doing, one
needs to have a much better understanding of what is
realistically achievable under the circumstances where
they operate. In other words, evaluative judgement on
programme performance should be made in relation to
the “context” and “input” variables. It was shown ear-
lier that research studies which present better models of
design and implementation produce somewhere between
0.5-1 kg added weight in 2-3 years. What does this
really mean in terms of human growth? We have al-
ready shown that 500 grams weight gain is equivalent
to almost total eradication of severe forms of malnutri-
tion and reduction of its moderate form by one third to
one half. These programmes have limited effects in
change of weight distribution towards normal. It is im-
portant to recognize that this is not a proof of their
failure. In their own proper context, these programmes
are short-term measures which at best aim for eradica-
tion of severe and moderate forms of malnutrition, and
at worst only hold the line and prevent the situation
from further deterioration.

The Bogota study by Mora and co-workers® provides
a good example. It offered a large ration and children
weighed an extra 476 g at the age of 3 years. The results
were impressive in terms of control of malnutrition. In
this study it was possible to prevent third degree malnu-
trition and reduce the moderate forms by half. In terms
of weight gain, at the age of 3 years, the supplemented
group weighed 12.350+1.4 kg and the unsupplemented
group 11.875+1.186 kg, while the mean weight for the
upper class 3-year-old children in Colombia is 14 kg.

It would be interesting to know whether - at least in
theory - those children in the Bogota study could have
achieved a higher weight gain or whether the study had
actually reached the maximum achievable results. If not,
then how much additional gain could be expected? One
could approach the question of comparison in a differ-
ent way. It is generally true that food distribution pro-
grammes (and others in this class of intervention) have
the short term purpose of narrowing social inequalities.
A reasonable and realistic expression of purpose would
then be to bring the children in the lower end of the
distribution curve as close as possible to the upper end.
In other words, the programmes rarely shift the entire -
weight distribution curve to the right. They only narrow
the standard deviations. Therefore, the question is how
far they can be brought closer in theory and in practice.
Theoretically, if one takes a cross section of the child
population in the community, the mean weight of the
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top 10th percentile could then be considered as the ref-
erence curve. In theory, the difference between the
achieved and.the achievable should be explained by the
“input” variables, which include the ration size, synergy
of other services, targeting, management and commu-
nity support.

Over the past decade, a large number of programmes
have been carefully analyzed and reviewed for their
input, costs and impact. In looking ‘at some of these
programmes, there seems to be a threshold effect between
input and outcome. For instance, programmes could be
ranked for their performance on the scale of 100 to 500
g of weight gain among 0-3 year old children. The 100~
200 g level is closer to what most ongoing programmes
produce, and 500g is the.top of the scale achieved by
very few research studies.

The input/output relation is non-linear and there ap-
pears to be an “input” threshold above which the pro-
gramme impact is relatively much larger. With much
more detailed analysis one could explain the relative
weight of various input variables. At this point it is not
clear as to which variables make the difference. Experi-
ences in Bogota and Narangwal seem to suggest the
ration size, targeting and management as being highly
influential. The “threshold effect” was raised by Beaton
and Ghassemi! in the context of programme costs and
socioeconomic settings. But the subject has received
little attention otherwise. A parallel set of observations
on “threshold effects” was made by Habicht and co-
workers in Guatemala.! They showed in a study that
primary health care services with a nutrition focus were
effeciive in reducing infant mortality rates from 138 to
55 per thousand in a period of three years. However, no
further measurable reductions were possible, either
through such services or by their improvements.

In referring to the threshold effects observed by
Habicht, Beghin has argued that control of malnutrition
in societies where its incidence is relatively low would
require a different mix and level of input in nutrition
programmes.>?

Functional significance of mild and moderate malnutri-
tion

Until the late 1970s most of our scientific knowledge
on the consequences of malnutrition came from the
studies of its severe forms. If one asked what happens
as a result of mild and moderate forms of malnutrition
and what are the functional consequences, the world of
science had very little knowledge in these areas and
could hardly answer such questions. Most of what is
known about the effects of malnutrition on physical
- growth, cognitive development, social development, re-
sistance to infection, reproductive performance and
physical activities is based on data from studies on severe
malnutrition. Therefore, assessments of a nutrition pro-
gramme at the population level are based on a set of
cause-effect relationships which is not entirely relevant.
In this situation, there is a gap in our scientific basis for
deciding on the expected benefits as well as the indicators
of impact. It was for this reason that in 1977 the World
Food and Nutrition Study of the National Academy of
Sciences of the United States gave its highest priority to
determination of the functional consequences of chronic
mild and moderate undernutrition. Results from an

intercountry research study in Egypt, Kenya and Mexico,
coordinated at the University of California at Berkeley,
have made an important contribution towards closing
the knowledge gap in this areas.>® The study, commonly
known as CRSP (Collaborative Research Support Pro-
gramme), was designed to test the hypothesis that food
intake is causally related to functional outcomes believed
to be important in the development of individuals. In
doing so, it measures the effects of food intake on mor-
bidity, cognitive and behavioural performance and re-
productive functions among a population where only
mild and moderate malnutrition is present. The study
had its major focus on pregnant women, the mother and
child pair during lactation, toddlers of 18-30 months,
and school age children 7-9 years old.

The study has confirmed the broad general hypoth-

~ esis that mild and moderate deprivation in food intake

does have considerable functional consequences, par-
ticularly among infants and pregnant or lactating women.
Here are some of the findings particularly relevant to
this discussion.

Levels of food intake in Mexico and Egypt were
satisfactory while in Kenya there was food deprivation
which became quite pronounced during a drought pe-
riod in the middle of the study. Infants were deprived of
food in all three countries and infants were stunted by
the end of their first year. Interestingly, their rates of
growth in later life were satisfactory. There are two
likely explanations for stunting during infancy. The first
is lack of sufficient breast milk, plus delayed and inap-
propriate complementary feeding. This picture was pri-
marily observed in Mexico and Kenya, and it was thought
that mothers’ inadequate food intake during lactation
and their low fat reserves following pregnancy were the
cause of poor lactation after the first few months. Sec-
ond, in Egypt mothers had sufficient fat reserves and
adequate food intake. Therefore, stunting could prob-
ably be due to early introduction of sugar water and
suppressed appetite due to repeated illness.

Another interesting finding was poor catch-up growth
after the first year which apparently puzzled the investi-
gators. The question was why did the children not catch-
up with their growth when they had access to sufficient
food in the family? This was difficult to explain. The
study even had difficulty in finding a clear relationship

. between energy intake and growth among toddlers. The

only statistically significant relationship was found be-
tween dietary fat and protein intake and height. A cross-
project analysis showed no strong and consistent effect
of diet on the toddlers’ rates of growth. This observa-
tion is quite important because it touches on the heart of
the problems measuring the impact of food distribution
programmes, which is based on an assumed cause-ef-
fect relationship between food intake and weight gain.
But this relationship seems to hold only when levels of
food deprivation are high and therefore proportions of
severe forms of malnutrition are high. On a population
level it is difficult to show the relationship below a
certain level of food deprivation. When food distribution
does not result in weight gain it is thought to be because
of poor programme performance. In other words, the
diagnosis is intact but the treatment is inefficient. But
data in the 1980s have created new doubts about the
diagnosis as well. For instance, Jones and associates in
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a major analysis on the effects of poverty on child growth
based on two cross-sectional US national surveys showed
that differences in growth were not consistently associ-
ated with differences in dietary intake of energy be-
tween poverty groups or surveys.>*

In the CRSP study it was also difficult to evaluate
the likely effects of morbidity because of the circularity
of the diet and disease relations. The fact is that illness
affects appetite and lowers intake, which in turn affects
the body’s ability to deal with illness. The food intake
and physical activity and morbidity relationship seems
to be much stronger. In the CRSP study physical activ-
ity was considered an intermediate variable between
intake and behaviour. But the study generated relatively
little data on physical activity. It was shown in Mexico
that children were more active and vocal if they ate
more. Adults’ activity was reduced in Kenya as a result
of drought and food shortage. Also, incidence of illness
was doubled in Kenya during food deprivation. Diar-
rhoea had an adverse effect on rates of weight gain in
Mexican children, but not on Egyptian children, although
disease was more severe in Eygpt. This may well be
another example of the observations made by Martorell,
that in the face of relatively satisfactory food intake,
detrimental effects of diarrhoea on growth are not sig-
nificant. Morbidity was more often associated with size
than with growth. Once the child is small, the reserve
capacity to deal with repeated illness is diminished.
Also, in Egypt, where family food supplies were ad-
equate, poor child feeding practices and poor sanitation
seemed to be major operating forces. Another interesting
finding was that the dietary fat and animal protein intake
of mothers was a good predictor of family socioeco-
nomic status as well as the growth of preschool and
school age children.

In the CRSP study, it was shown that there is no
cost-free adaptation to dietary constraints. In other words,
human beings cannot adapt to lower levels of food in-
take without compromising their health. Therefore, it is
clear that in a food distribution programme among chil-
dren, added intake should influence both growth and
physical activity.

Diet and physical activity

During the 1980s there were some new reports on
food intake and physical activity. Such studies show
that children with sub-optimal dietary energy intakes
modify their physical activity by becoming less active
or by changing their activity pattern in favour of the
less energy-demanding ones. This is more evident among
the younger age groups where peer and social pressures
do not play an important role.

Torun and co-workers®> showed that poor under-
weight young children (2-6 years old) in Guatemala,
under free-living conditions, spent more time in seden-
tary activities and relatively less on moderate and heavy
physical activity (Fig. 9), and the difference between
the groups was significant. Then, in a longitudinal phase
of this study the children were given a food supplement
and nutrition education. Those who improved nutrition-
ally, reduced their sedentary and light activities and
increased the time spent in moderate activities. In con-
trast, those whose conditions had deteriorated shifted
from heavy to sedentary activities (Fig. 10).

Chavez and co-workers have shown that supple-
mented children were six times more active by the age
of two years than the non-supplemented, and the sup-
plemented showed a sharper rise in their activity levels
with age. They have also shown that the physical activ-
ity pattern and play habits differ between the two
groups.> The non-supplemented children spent 90% of
the time indoors compared to 50% in the supplemented
groups. :

This seems to depend not only on the mothers’ atti-
tudes but also on the children’s demands and independ-
ent movements. The studies in Uganda, Guatemala and
Mexico seem to suggest that low energy expenditure is
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likely to decrease interactions between children and their
environment.

Viteri and Torun®” have shown that when energy in-
take of children 2-3 years old was reduced form 90 to
82 kcal/kg/day they reduced their total energy expendi-
ture (p<0.05) and the rate of weight gain was not affected.
When dietary energy was further reduced to 71 kcal/kg/
day there was an additional, insignificant decrease in
energy expenditure and growth rate was markedly re-
duced (p<0.01). This study seems to suggest some kind
of physiological regulation between use of energy for
growth and physical activity and it looks as though this
is related to the levels of food deprivation. However,
the mechanism is not known and it is not clear how it
functions in relation to various levels of food depriva-
tion.

If the data from this study hold true for the child
population in food distribution programmes, then the
first level of compensation in food deprivation should
be a decrease in physical activity and in a later stage it
would be slowed growth. By the same rule, narrowing
the food deprivation should show its results in increased
physical activity. In what order this would occur in rela-
tion to weight gain is not clear and whether such find-
ings apply to the marginally malnourished remains to be
seen.

This is an important issue in measurement of ben-
efits in food distribution programmes. We need to know
not only the mechanism for regulation but the rules in
apportioning the added energy intake between growth
and activity. Which one comes first, under what condi-
tions, and how does it relate to the levels of depriva-
tion? Is there a competition for sources of energy between
growth and physical activity? This question has never
been posed in the scientific literature so far.

Torun and Viteri*® studied the interrelation between
growth and physical activity among a group of mal-
nourished young children. They showed that physically
active children grew more in length and gained more
lean body mass, but their overall weight gain was simi-
lar. Whether physical activity has any effects on growth
of moderately malnourished children remains to be
shown. In the Torun and Chew studies,*-¢! the level of
energy expenditure among the well nourished and more
active Guatemalan children was 81 kcal/kg/day and that
of mildly malnourished was 77 kcal/kg/day.

All the evidence cited so far points strongly to the
possibility that children in food distribution programmes
change their pattern of physical activity, which in turn
increases their energy expenditure. What would be the
order of magnitude is hard to know. Given the fact that
the proportion of malnourished children among the par-
ticipants of such programmes is high compared to
Torun’s study, one can conclude that many children are
likely to change their pattern and extent of their activities,
and the extra cost per unit of body weight could be
higher than the 5 kcal/kg/day, shown in Torun’s study,
i.e., the difference between well nourished and mildly
malnourished children in Guatemala.

Therefore, for a three-year-old child weighing 10-12
kg it is very likely that the energy costs of activity will
be in the range of 60-120 kcal per day, which is about
20-40% of the energy intake added through food distri-
bution. The relationship between intake, nutrition and

activity is now clear. However, it is difficult to establish
relationships between activity and behaviour and cogni-
tive development. The CRSP study hypothesized that
there is a relation between food intake and cognitive
development and behaviour, and defined physical activity
as the intermediate variable. The only striking result
reported in the final report was an association between
mental test scores and body size across projects and age
groups, which only implies that whatever factors affect
childhood growth, also affect mental functions. Based
on his studies, Chavez’® concludes that deprivation in
food intake and under-nutrition depresses activity, which
turn isolates the child from its environment and reduces
interaction and stimulation, which in turn affects the
child’s functional development.

The studies of Barret and co-workers®? on school-
children seem to support findings of Chavez among
preschoolers. In a study on the effects of energy supple-
mentation on school age behaviour in a chronically un-
dernourished population in rural Guatemala, Barret
showed that supplementation groups were more inter-
ested in explorating a novel environment and being in-
volved in competitive games, greater persistence in
tackling a frustrating task, and had better motor impulse
control and greater initiative. In free play with peers,
the high supplementation group showed more frequent
happy effects and social involvement. The study further
confirms the effects of undernutrition on child behav-
iour and suggests long term consequences for the child’
development. »

In his critical review of research on malnutrition and
behavioural development, Pollitt®® points out the diffi-
culties in isolating the nutritional component from other
factors that affect behaviour and development of children.
Torun rightly believes® that from a practical point of
view this is irrelevant, because nutritional interventions
are a part of a comprehensive strategy to improve health
and quality of life of the target population.

Some thoughts on future directions

The experience gained during the eighties has shed
new light on the ways in which food can be used effec-
tively as a resource base for different purposes under
different socioeconomic settings. Under the conditions
of severe poverty and in situations where the community
infrastructure is limited, access to health and education
services is poor, and. the overall development is stag-
nant, food distribution on its own can serve as an effec-
tive instrument in poverty reduction and in nutrition
support among the vulnerable groups in the short run.

In socioeconomic settings where the community is
poor but developing and there is a reasonable infra-
structure in place, use of food in an integrated commu-
nity-based nutrition programme can in fact result in
control of moderate and severe malnutrition among
young children to a significant degree. Such programmes
could also contribute to improvements in weight of

“newborn infants as well as the health of pregnant and

lactating women. This has been shown to be possible
within a primary health care approach, specially when
control of common diseases, and improvements in dietary
intake and environmental health are brought about si-
multaneously. Such programmes are usually mounted
and implemented within the health sector.
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The third option would be use of food as a resource
in creating a food and nutrition focus in community
development. This approach is much more feasible
‘within agriculture and rural development projects. The
conceptual basis for this approach is shown in Fig. 11.
There are aspects in this approach which merit attention.
For example, it illustrates an approach towards reducing
the risk of malnutrition among the poor with proper use
of food as a resource base, while supplementary feeding
programmes in their current context often use food as a
short term palliative measure and do not fully succeed
effectively in controlling malnutrition at the population
level. It also takes careful note of the analysis made by
Anderson and Scandizzo that food risk for the poor is a
matter of both food availability and income.® Further-
more, four household level indicators are being being
evaluated for the assessment of the potential for improved
access to food and for nutritional improvements at the
household level. These are family economy, household
food security, intra-household food distribution, and child
feeding practices. So far as implementation is concerned,
the most critical factors in the process are identified as
(2) management capacity; (b) status of women, and (c)
social synergy. Management capacity is a key determin-
ing factor in translating well-designed programmes into
successful operations. There is also growing evidence
that the status of women is a major contributing factor
in food production, child health and family income,
particularly in Africa.6

Mosley, in explaining why some biomedical inter-
ventions have had less impact than expected, argues
that an element of “social synergy” may be operating.56
He considers “social synergy” as an independent risk
factor. It implies that some social determinant, e.g. pov-
erty, can operate independently on more than one vari-
able, which influences morbidity and mortality. This
concept offers some explanation as to why basic social
changes such as mothers’ education have considerable
independent influence on human health, especially
among children. Such influence is difficult to explain
through biomedical interventions. As a matter of fact,
“social synergy” as defined by Mosley could very well
be the missing variable in the equation between food
intake and child growth. When increased food intake
does not result in the expected weight gain, could it be

that an independent social variable (from the gamut of
the poverty syndrome) is interfering in this process?

In this approach there are three key elements of par-
ticular significance. First, food resources are being used
as a resource for improved agricultural productivity and
income, second improved food consumption is consid-
ered as a key outcome objective, and finally, improved
family health is shown to be the next step in the process.
This is.to be achieved through improvements in family
diet combined with control of illness and better envi-
ronment, Naturally, changes in family health can be
measured through a number of well known indicators of
human health and function such as growth, activity,
mortality, and morbidity.

Needs for research
An argument presented earlier in this study is that science
is driven by data and data are very much shaped by the
availability, ease of measurement, and costs of meas-
urement techniques. Anthropometric measurement is a
good case in point. It has the comparative advantage of
being easy to measure at relatively low cost. Because of
such advantages, it has found a prominent place among
the indicators used in nutritional studies and it has made
a major contribution to our understanding of mild and
moderate forms of malnutrition. It has been highly in-
strumental in demonstrating that kwashiorkor and
marasmus were only the tip of the iceberg. It has been
the technique through which some basic concepts in
nutritional epidemiology have been redefined during the
last two or- three decades, for instance, the concept of
“anderweight” children being already malnourished as
against being on the way to malnutrition.5 Anthropometry
has also played a role in delineating the effects of poor
diet and infection on human nutritional status. The latest
case in this process is growth monitoring as a too! in
growth promotion. In spite of many advantages,
anthropometry has its own limitations which need ur-
gent attention,

Anthropometric indices demonstrate the existence of
a problem without giving any indication of what the
possible causes are. In other words unspecificity is a
major drawback in anthropometry. There is plenty of
evidence that growth failure is caused by several factors
operating with different levels of influence under differ-
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ent circumstances. In the absence of sufficient analysis
and careful assessment of such factors, it would be quite
difficult to design programmes which result in strong
anthropometric response. Those programmes which
demonstrate response are highly curative and rehabilita-
tive, - -

Another good example is application of
anthropometry in growth monitoring. Historically,
“weighing” a young child has been and still is a diag-
nostic tool in clinical paediatrics. When growth failure
is detected by a physician, he has at his disposal several
other diagnostic tools to determine the causes for growth
failure. In growth monitoring as practised in the vil-
lages of the developing world, the village health worker
can only identify poor weight gain without having the
necessary skills and tools to identify the causes at the
individual level. The follow-up action is based on a set
of epidemiologically determined causes which often
make it difficult to tailor the action around an individual
child’s curcumstances.

Furthermore, a wide use of anthropometry has resulted
in strong focus on the rather broad database of symptoms
of malnutrition at the cost of having a relatively much
smaller database and analysis of the causal factors. For
instance, the first report on the world nutrition situation
prepared by ACC/SCN in 1987 is entirely structured
around estimates of food supply, underweight popula-
tion and mortality, while the basic conceptual frame of
analysis indicates that malnutrition is primarily a product
of poor diet and infection. What is strikingly missing in
this report, and practically all others, is data on morbid-
ity and food intake, simply because the world database
on those aspects is very small.

In 1979 there were only one or two studies available
on the effects of food intake on physical activity.! In this
review, after 10 years, it is clear that there are still very
few new data in this area, although there is an increas-
ing consensus that food intake through increased physi-
cal activity has effects on a child’s response to stimula-
tion, learning and behaviour. The only reason that data
on food intake, physical activity and energy expenditure
are limited is the fact that measurement techiniques on
all three require special skills, and are time-consuming
and costly.

Finally, studies like that in Narangwal® have clearly
shown that feeding programmes have major effects on
mortality. Given the context within which feeding pro-
grammes operate and the nature of their design, and
input levels, it is quite likely that their survival effects
could be more significant than their impact on growth.
Naturally, anthropometry does not lend itself to any
understanding or assessment of survival effects. Any
attempt in assessment of survival effects of such pro-
grammes requires surveillance of morbidity and mortal-
ity.

The discussion so far shows an inconsistency be-
tween the choice of indicators and the nature of the
potential benefits, an issue which needs attention at two
levels. The first is in the context of programme design
where a careful selection of indicators would lead into a
better basis.for programme analysis and impact meas-
urement. Secondly, this is an issue for consideration in
the field of nutrition assessment technology. The main
challenge would be to develop measurement techniques

for food intake, physical activity and energy expendi-
ture which are easier to measure, take less time and
involve lower costs.

Expanded research and development in these areas
would be quite critical in the establishment of a better
balanced database on food and nutrition. It goes without
saying that such a database is critically important for
better programme planning.

Summary

1 The purpose of this study is to review the impor-
tant lessons learned during the 1980s on supple-
mentary food distribution for the vulnerable groups.
A number of comprehensive reviews were made
on this subject by the end of the 1970s. A decade
later, a review of new lessons was judged to be
useful in making such programmes a more cost-
effective option in narrowing food/nutrient gaps
among the vulnerable.

2 Food distribution programmes often do not have
clearly stated objectives and, when stated, they are
highly unspecific and have no time frames. In the
past, programmes have implicitly pursued an over-
all health and nutritional objective and the most
commonly used indicator of achievement is gain in
weight and height. Sometimes mortality and mor-
bidity are also considered as health indicators.
During the 1980s the economic value of the foods

- distributed was also measured. In general, such
programmes can pursue one or more of three sets
of objectives: (a) increasing food intake and nar-
rowing or closing the food/energy gap among the
target population; (b) poverty reduction while us-
ing food as a resource transfer to the family; and
(c) control of severe and moderate malnutrition
and improving mother and child feeding practices.

3 Major determinants of net increase in food intake
are (a) the ration size; (b) the extent of sharing of
food with other family members and substitution
of family food share for the supplement; (c) the
regularity of attendance; and (d) the health status
and appetite of the child.

4 During the 1970s rations were often designed to
close the energy gap by 40-70% and effectively
did so by 10-25%. In the 80s the extent of leakages
in such programmes was reduced and in some pro-
grammes ration size was increased. In general, ra-
tion size is determined in relation to the mean
baseline intake figures. Given the wide variations
around the mean intake as well as between age
groups, the ration size should be around 50% above
the mean baseline intake in order to close the energy’
gap.

5 During the 1980s three approaches were tried to
minimize leakages: first, increasing the ration size
and distributing food to the entire family; second,
education and motivation of mothers; and third,
use of special foods for children. Studies have
shown that leakages should be examined in the
context of intra-household food distribution, which
has strong socioeconomic and cultural roots. Fami-
lies have a protective pattern in sharing food with
the household. Priority is given to the breadwinner
and the perceived, rather than the physiological,
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needs. Research on intra-household distribution is
essential in this area. So far, provision of special
foods (not perceived as adult food) and on-site
feeding are the options which tend to reduce leak-
ages.

- The regularity of attendance is very much depend-

ent on the opportunity costs (work time lost, trans-
port cost, etc.), the incentives that the programme
offers, such as the economic value of food rations
in relation to household economy, the complemen-
tary services, and finally on the perceived effec-
tiveness of the programme as well as the education
and attitudes of the participants. The data during
the 1980s further confirm the observations made in
the seventies in this area. There is now much more
evidence that food distribution serves as a strong
incentive in using health care services.

Several studies in the eighties further confirm that
repeated episodes of illness and sometimes inap-
propriate child feeding may have a suppressing ef-
fect on the child’s appetite which interferes with
ingestion of food rations. There are also further
reports that bulky foods low in energy density have
a negative effect on increasing net energy intake.
In the 1980s, preparation of special foods for infants
and young children has been tried in a number of
programmes with reasonable success.,

During the 1980s considerable progress has been
made in targeting, i.e. selection of programme ben-
eficiaries. A programme often cannot cover the en-
tire “at risk” population; therefore beneficiaries are
selected out of the population at risk through a
number of selection criteria which can be geo-
graphical, socioeconomic, or individual. It has been
shown that all programmes make errors of inclu-
sion and exclusion, i.e. include the non-needy and
or exclude the needy. The ideal targeting strategy
needs to be error-proof, but in reality it does not
exist. In very poor communities, geographical tar-
geting is more appropriate, while in economically
better off communities individual targeting is de-
sirable. Costs of targeting can be small in an ongo-
ing service. In areas where service infrastructure is
very limited, the costs of targeting can be rather
high. Individual targeting increases a programme’s
cost-effectiveness but negatively affects coverage
of the needy through errors of exclusion. Socio-
economic targeting is the best preventive method
which is not likely to produce high levels of
anthropometric response, because its errors of in-
clusion are high. This may be a partial explanation
for small response in terms of weight gain in a
population as a result of food distribution.

During the 1980s there has been increasing interest
in integration of food distribution and healih care
services. Studies which showed a programme
synergy in simultaneous attack on poor diet and
infection have influenced such trends. It was also
shown that effects of poverty on child growth are
primarily mediated through poor diet and illness. It
was further shown that among common diseases of
childhood, diarrhoeal diseases have particularly
strong effects. It is on this basis that integrated
programmes in the 1980s have focused on growth

10

11

12

13

monitoring, oral rehydratation therapy, immuniza-
tion, deworming and food supplements. Maternal
health services have focused on health checks, dis-
tribution of vitamins and minerals, selective food
distribution, anti-tetanus shots, education and post-

‘natal care. The breadth of services and the quality

of care varied a great deal between programmes.
The indicators of effective management are five:

(a) an active programme which reaches out to the
community in order to serve instead of pas-
sively waiting for the recipients to come;

(b) an adequate staff/beneficiary ratio which al-

lows for sufficient time for delivery of service,

monitoring and supervision;

(c) a high level of staff skill, which requires in-

tensive training and re-training

clear and concise definition of methods and
procedures prepared in advance in the form of
programme manuals (periodically revised in
the light of experience)

@

(e) the “community energy” which is derived from
self-reliance, participation of the beneficiar-

ies, and their sense of ownership and support.

Naturally, effective management requires built-in
incentives for the staff. The effective incentives
reported include: economics (such as salaries and
benefits), and a sense of prestige (the “white coat”
effect for the village health worker; the emotional
sense of helping your neighbour and the commu-
nity through voluntary services).

The initial preparations in mounting a programme
operation are very important and the costs involved
are a worthwhile expenditure. This is a programme
phase which helps to establish a bridge between
programme management and the community, which
in turn would lead to community support, better
programme image, regularity of attendance and help
in energizing the community, as distinct from hav-
ing a programme which only amounts to a top
down handout to a passive group of recipients.
The overall conclusions in the 1970s, based on
several reviews, were that food distribution is too
costly for its effects. However, Beaton and
Ghassemi called for caution in drawing conclu-
sions from the available evidence for several rea-
sons. Ambiguities in definition of objectives, narrow
examination of a wide spectrum of expected ben-
efits, wide variation in quality of database, ex-
tremely limited knowledge on the functional sig-
nificance of mild and moderate forms of malnutri-
tion, and uncertainties in selection of proper indi-
cators, were among the important reasons for cau-
tion. ‘

The Narangwal study published in 1983 probably
represents the best achievable results from an inte-
grated health and nutrition programme. It in chil-
dren at the age of 3 years it produced an additional
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600 g in weight, and 1.3 cm in height. Programme
benefits also included decrease of illness by 22
days and a decline in infant mortality by one third
to one half. Data from Narangwal and Bogota
showed that, given adequate design and implemen-
tation, it is possible to prevent third-degree malnu-
trition and it reduce its moderate forms by one
third to one half.

Similar results were shown in food supplementation
programmes during pregnancy. Under well-man-
aged controlled studies birthweight increased by
the order of 100-200 g, which represents a 4-18%
decrease in low birthweight incidence. This expe-
rience was accompanied by a significant increase
in weight gain during pregnancy.

Another important development in the 1980s was
measurement of the impact of large-scale ongoing
programmes, something which was not available
in the 1970s. For instance, reports from Chile, India
and Tanzania showed that ongoing programmes can
almost eliminate third degree malnutrition and re-
duce its moderate forms by one third. Variations in
programme effectiveness are explained by design,
relative levels of input, the context within which
they operate, and the implementation quality. An
important report from the Dominican Republic has
shown that growth monitoring and nutrition educa-
tion can produce similar levels of benefits at com-
parable costs. ’

During the 1980s information on cost has improved.
The programme costs were in the range of US$
25-30. During the 70s programmes were designed
to provide 300400 calories at the approximate cost
of US$ 15-25 (1976 dollar value). The cost figures
in the 1980s reflect some inflation over the years.

The Tamil Nadu project in India has improved
cost-effectiveness. It has been shown to be three
times as effective as similar programmes in India
for the same cost of around $20 per recipient per
year. It has also shown substantial savings on food
costs, but spends these savings on targeting. Another
interesting analysis in the 1980s is provided in In-
donesia’s nutrition programme. This demonstrates
the feasibility of having a community nutrition
programme with some selective feeding at costs
comparable to a food distribution scheme. It was
also shown in this analysis that the community
shares up to 20% of the programme’s COStS.

The lowest programme cost reported in the 1980s
was from a nutritional programme in Iringa, Tan-
zania. The programme cost is $17 per child per
year for measured benefits comparable to or better
than other programmes. Finally, in a large-scale
pilot experiment in the Dominican Republic it has
been shown that comparable benefits can be
achieved through nutrition education and almost
the same costs.

It has been shown that the Japanese born in the
United States achieved their growth potential in
one generation, and the native Japanese came very
close to it in the last two decades as a result of a
rapid economic and social development. Improve-
ments in human physical stature in the last 20 years
in Japan far exceeded that of the previous 50 years.
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For the low-income Japanese it may take two or

. three generations to achieve comparable progress.

Obviously, nutrition and health programmes are no
substitute for economic and industrial development
and their expected performance should be judged
in their own context. These programmes - as short
term measures - can at best eradicate severe and
moderate malnutrition and at worse hold the line
and prevent the situation from deteriorating further.
The difference between the achieved and the
achievable could be explained by the “input” vari-
ables such as ration size, synergy of other services,
coverage, management and community support. The
analysis on programme inputs and outputs seems
to show a threshold effect and there is an input
level above which the programme impact increases
considerably. An explanation of the phenomenon
requires further analysis. It is interesting to know
the relative weight of various input variables.
Threshold effects on reduction of infant mortality
have been reported as far back as 1973.

A very important report on the functional conse-
quences of moderate malnutrition became available
in the 1980s. It showed for the first time that mod-
erate food deprivation does have considerable con-
sequences on human function, particularly among
infants, preschool children, and pregnant and lac-
tating women.

Infants were stunted in the first year, after which
they resumed a normal rate of growth. Explana-
tions for early stunting and lack of catch-up growth
are not conclusive. Poor lactation due to low food
intake during and after pregnancy, as well as poor
infant feeding practices, are cited as possible rea-
sons. Obviously these observations are rather im-
portant in relation to benefit measurements.

It was also difficult to evaluate the likely effects

of morbidity. Food deprivation showed clear ef-
fects on physical activity, among both children and
adults. Also, incidence of illness was doubled as a
result of food deprivation. It was further shown
that human beings do not adapt to food deprivation
without compromising their health. Morbidity was
associated with size rather than growth rate. When
the child is small, the capacity to deal with repeated
illness is diminished.
Interrelations between food intake, physical activity
and energy expenditure were further studied in the
last decade. Several studies have shown that chil-
dren with suboptimal energy intake modify their
physical activity either by becoming less active or
by changing their activity pattern in favour of less
demanding ones.

It has also been shown that improvements in
nutritional status result in reduced sedentary and
light activities and increased moderate activities.
Supplemented children were shown to be six times
more active than the non-supplemented by the age
of two years. Reduced energy intake first results in
reduced physical activity and further reduction leads
to significant reduction in weight gain. There is
apparently some kind of physiological regulation
between use of energy for growth and physical
activity, which may be related to levels of depriva-
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tion of food intake. The mechanism is not know.
The new evidence shows that food distribution and
the extra energy intake increase physical activity
as well as energy expenditure among children. There
seems to be growing evidence that improved energy
intake improves a child’s response to environmen-
tal stimulation, learning and behaviour.

20 Relative ease of measurement and costs of various
measurement techniques strongly influence the na-
ture and scope of data available on various aspects
of malnutrition. These data in turn form the basis
of our scientific analysis, problem definition and
impact measurement.

21 Anthropometry has the comparative advantage of
being easy to carry out at low cost. Therefore, it
has found a prominent place among indicators used
in nutritional studies. In spite of its important con-
tributions, anthropometry has limitations. Wide use
of anthropometry has unintentionally resulted in a
lopsided world database. Consequently, there is
much more known about the symptons of malnu-
trition at the cost of knowing less about the causes.
This is due to the fact that anthropomeltry is highly
non-specific. It states the problem without explain-
ing the causes. In the absence of sufficient analysis
of causes it would be very difficult to produce
strong anthropometric response in food distribu-
tion programmes.

22 Under current circumstances there is an inconsist-
ency between the choice of indicators and potential
benefits in nutrition programmes which can be
remedied through development of “easy” and “low
cost” techniques in measurement of physical activ-
ity, food intake, and energy expenditure.
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