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Interventions for the control of diarrhoeal diseases
among young children: supplementary feeding
programmes

R.G. FEACHEM 1

The effect ofsupplementaryfeeding programmes on diarrhoeal disease morbidity and
mortality among preschool children is reviewed using datafromfield studies in developing
countries. The supplementary feeding programmes considered are those that providefood
to preschool children on a continuing and community-wide basis. Nutritional rehabilitation
ofsick children andfeeding programmes in disasters and emergencies are not considered.
The evidence that poor nutritional status predisposes to increased diarrhoeal disease
incidence, or that supplementary feeding programmes can reduce diarrhoeal disease
incidence, is not strong. There is evidence that poor nutritional status predisposes to more
severe diarrhoea and to higher case fatality, and that supplementary feeding programmes
can reduce the severity ofthe diarrhoea and the mortality. However, supplementaryfeeding
programmes entail high costs and considerable logistic and managerial complexity and it is
unlikely that they are a cost-effective intervention for national diarrhoeal diseases control
programmes. Prospective studies into the effect of nutritional status on the severity of
etiology-specific diarrhoeas and the resulting deaths are warranted.

A synergism between diarrhoeal diseases and nu-
tritional status has been accepted for many years (35)
and substantial research efforts have been directed
towards unravelling the nature of this synergism.
Some authorities (41) have suggested that the
enhancement of nutritional status by supplementary
feeding programmes may be an effective intervention
to reduce the rates of diarrhoeal diseases in preschool
children. Supplementary. feeding programmes refer
here to the planned distribution of foodstuffs to
improve the dietary intake of preschool children (6
months to 5-6 years is the usual age range of target
children). The food distribution may be on a 'take-
home' basis or it may involve supervised feeding at
feeding centres. Supplementary feeding programmes
may aim to reach the whole of a stated age-sex group,
or they may be targeted at children with particular
levels of nutritional deprivation. Several recent
reviews of supplementary feeding programmes pro-
vide a useful background to this more focused
analysis (1, 8, 20, 23). The therapeutic feeding, over
short periods, of children suffering from severe mal-
nutrition and diarrhoea is undoubtedly an essential
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part of case management and can reduce the case
fatality rate among such children. In this review,
however, such nutritional rehabilitation of sick chil-
dren is not considered and only data on the preventive
effect of more broadly targeted supplementary feed-
ing programmes are considered. This review of the
role of supplementary feeding programmes in diar-
rhoeal disease control is the second in a series of
reviews of potential anti-diarrhoea interventions
being published in the Bulletin of the World Health
Organization (15, 16).

EFFECTIVENESS

For supplementary feeding programmes to be an
effective diarrhoea control intervention, it must be
true that:

either

supplementary feeding
programmes can hypothesis
improve the I
nutritional status
of young children
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and

young children with
improved nutritional
status have reduced hypothesis
diarrhoea morbidity 2
rates and/or mortality
rates and/or severity

or

supplementary feeding
programmes can reduce
diarrhoea morbidity hypothesis
rates and/or mortality 3
rates and/or severity
in young children

Most of the literature on this topic has been addressed
to one or more of these specific hypotheses. The
potential effectiveness of supplementary feeding pro-
grammes would be suggested by a demonstration
either of the correctness of hypotheses 1 and 2 or of
the correctness of hypothesis 3. The evidence for and
against the three hypotheses is now examined.

Hypothesis 1. Supplementary feeding programmes
can improve the nutritional status ofyoung children

Beaton & Ghassemi (8) reviewed the impact on nu-
tritional status of 43 supplementary feeding pro-
grammes. Major differences in the nature and goals
of the feeding programmes, and in the methods for
evaluating their impact, make it difficult to draw
generalized conclusions from these programmes (7).
There is no doubt that supplementary feeding pro-
grammes can have a major impact on the nutritional
status of individual participating children, and that
the worse the initial nutritional state of the child, the
greater is the improvement in anthropometric indices
that may be attributed to the feeding programme.
Impact on the nutritional status of the target group as
a whole, however, is typically low or non-existent.
This lack of impact may be due to the following
factors:

(i) Low coverage: a considerable proportion
(20-75%) of children enrolled in supplementary
feeding programmes fail to participate, while many
more children in the region or country are denied
access because of limitations in the programme infra-

structure. Coverage in programmes reviewed by
Beaton & Ghassemi was typically less than 10%.

(ii) Low levels ofsupplementation: in programmes
reviewed by Beaton & Ghassemi, the supplementation
was designed to meet 40-70Oo of the estimated energy
gap, but in practice only 10-25% of the gap was
closed. Energy intakes from supplementary food
ranged from 19 to 431 kcal (79.5 to 1803 kJ) per child
per day.

(iii) Food sharing: in take-home feeding pro-
grammes, only 40-60%7o of the food distributed
appeared to reach the targeted children, the re-
mainder being consumed by other family members or
being sold (8).

(iv) Food substitution: there is often a compen-
satory decrease in the intake of other foods. In 5 out
of 7 programmes reviewed by Beaton & Ghassemi in
this regard, the net increase in energy intake among
the participating children, as a percentage of the
energy in the supplementary food ingested, was less
than 1000/o and in one programme it was as low as
16%.

Many of the feeding programmes reviewed by
Beaton & Ghassemi (8) were research or pilot inter-
ventions rather than routine feeding programmes,
and the former tend to have greater impact than the
latter. Some of the research interventions, for
instance in Colombia, Guatemala and India, pro-
duced mean weight gains in project children that were
0.5-1.0 kg/year greater than in the control children.
These marked impacts in research interventions may
serve to define maximum impacts, but they do not
reflect the generally more modest achievements of
routine supplementary feeding programmes.
The programmes reviewed were, in general, not

effective in reaching children aged 6-23 months. This
is probably due to traditional practices of late wean-
ing and to maternal attitudes towards appropriate
feeding regimens for children of this age. Since diar-
rhoea rates are at their highest in this 6-23-month
period (36), this finding is important in the context of
diarrhoea control and suggests that attention may be
better directed towards improved weaning practices
than supplementary feeding programmes.

Hypothesis 2. Young children with improved nu-
tritional status have reduced diarrhoeal morbidity
rates and/or mortality rates and/or severity.

Associations have been frequently reported be-
tween poor nutritional status and increased diarrhoea
morbidity, mortality, and severity. This literature is
comprehensively reviewed by Leslie.a These associ-

a LESLIE, J. Child malnutrition and diarrhea: a longitudinal
study from north-east Brazil. Doctor of Science thesis, School of
Hygiene and Public Health, Johns Hopkins University, Baltimore,
MD, USA, 1982.
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ations could be due to one or more of the
following:
- diarrhoea causes poor nutritional status (propo-

sition 1);
- poor nutritional status predisposes to diarrhoea

(proposition 2);
- both poor nutritional status and diarrhoea are

associated with other factors such as a recent measles
attack or poverty (proposition 3).

The evidence for the first proposition (diarrhoea
causes poor nutritional status) is considerable (14, 28,
29, 32).b This implies that diarrhoea control may be
an effective anti-malnutrition intervention. The third
proposition is also true, it being well established that
both diarrhoea and poor nutritional status are found
disproportionately among the deprived and under-
privileged sections of the community (40). The pre-
cise cause-and-effect relationships are not understood

b See footnote a, page 968.

Table 1. Association between nutritional status and
diarrhoea incidence in rural Bangladesh'

Type of data collected Finding

1. Discharge weight-for-age For both males and females
of 811 children (0-4 years) the prevalence of severely
treated for diarrhoea at malnourished children
rural hospital compared (< 60% weight-for-age)
with weight-for-age of 882 was significantly higher
children of the same age among diarrhoea cases
range in the community. than among village

children.

2. Diarrhoea treatment rate No association was found
over 2 years for 2019 between nutritional status
children (12-23 months) and diarrhoea treatment
according to nutritional rate, either for individual
status (weight-for-age, anthropometric measures
weight-for-height, height- or combined measures.
for-age) at the start of
the 2-year period.

3. Diarrhoea incidence by No association was found
community surveillance between nutritional status
over 1 year among 207 and diarrhoea incidence
children (0-4 years) rate.
according to nutritional
status (weight-for-age)
at the start of 1 year's
surveillance.

4. Probability of experiencing No association was found
diarrhoea in a given between weight gain and
4-week period among 207 probability of diarrhoea.
children (0-4 years)
according to weight gain
(weight-for-age % increase,
body weight % increase,
body weight kg increase) in
previous 4-week period.

a Summary of Chen et al. (13).

but the general conclusion is that overall socio-
economic development may gradually reduce both
diarrhoea and malnutrition. For the second propo-
sition (poor nutritional status predisposes to diar-
rhoea) there is uncertainty and controversy. It is only
if this proposition is correct that nutritional supple-
mentation could be an effective anti-diarrhoea inter-
vention.
Most studies into the association between diar-

rhoea and nutrition have failed to separate propo-
sition 1 from proposition 2, and have also failed to
allow for the confounding variables of proposition 3.
Only a few prospective studies have adequately
explored proposition 2. The study by Chen et al. (13)
in rural Bangladesh is summarized in Table 1, in
which the first finding is typical of many previous
studies and fails to disentangle propositions 1 and 2 or
to control for confounding variables; the remaining
findings are of greater interest and fail to show that
poor nutritional status predisposes to increased inci-
dence of diarrhoeal illness.
Another prospective study was that of 343 children

aged 6-32 months in rural northern Nigeria (38). The
heights and weights of each child were recorded in
April and the incidence and duration of diarrhoea
were recorded during May-July by weekly home
visits. The period May-July coincides with the end of
the dry season and the start of the rains and is the
period of peak diarrhoea incidence. The results of this
study are shown in Table 2. Being underweight or

Table 2. Association between nutritional status and
diarrhoea incidence and duration among children aged
6-32 months in rural northern Nigeriaa

Diarrhoea
attack rate

Nutritional No. of per child Time with
status children over 3 diarrhoea

months b (%)b

Weight/age:
> 75% 220 1.25 8.5
< 75% 123 1.52 11.3
(underweight)

Height/age:
> 90% 245 1.37 7.9*
< 90% (stunting) 98 1.45 10.8J

Weight/height:
> 80% 302 1.29 7.6}

* **
< 80% (wasting) 41 1.90 13.6

a Data from Tomkins (38).
b Significance values of comparisons within anthropometric
groups: *P < 0.02; * *P < 0.01; * * *P < 0.001.
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stunted did not predispose to increased diarrhoea inci-
dence but being wasted was associated with a signifi-
cantly higher attack rate. Being underweight, or
stunted or wasted were all associated with a signifi-
cantly increased duration of diarrhoea, and this effect
was most marked for children who were wasted. The
major defect of this study is that socioeconomic and
environmental variables were not controlled. It could
be that children who were undernourished in April
tended to come from more crowded, less educated,
poorer and dirtier homes than other children (40).
Such disadvantaged children might experience in-
creased exposure to diarrhoea-causing organisms
(and thus higher attack rates) and receive less
adequate care when sick (and thus have a longer
duration of illness) than other children. The Nigerian
report (38) provides no data on the degree of familial
clustering of the children with poor nutritional status.
Since the confounding variables mentioned above are
all family attributes, future studies of this type should
control for familial variation, perhaps by comparing
poorly nourished children with well nourished chil-
dren in the same families. Trowbridge et al. (39)
found a strong association between poor nutritional
status and diarrhoea incidence in the subsequent 12
months in El Salvador, but recognized that this
association could be confounded by socioeconomic
status.

Other studies have recorded a relationship between
poor nutritional status and increased duration of diar-
rhoea. Palmer et al. (30) found increased cholera
duration among hospitalized male Bangladeshis of
low weight-for-height, although, since anthropo-
metric measures were made at discharge, it was not
clear whether the low weight caused prolonged
cholera or vice versa. In a prospective study in San
Jose, Costa Rica, the average duration of diarrhoea
episodes in children aged 12-59 months was signifi-
cantly longer among those with low weight-for-age
than among others (22).
Two studies of children admitted to hospital with

acute diarrhoea of known etiology in Bangladesh
failed to find an association of poor nutritional status
with diarrhoea duration, but did find an association
with diarrhoea severity as measured by the rate of
stool output and degree of dehydration. In the first
study (10), which was of children with rotavirus
diarrhoea, those with low (< 601o) weight-for-age
had a higher frequency of severe dehydration, but a
similar duration of diarrhoea, than others. In the
second study,c no difference was found in the rate of
stool output, total stool volume, or diarrhoea dur-
ation between children of poor (< 80% weight-for-
height) and better (> 80%o weight-for-height) nu-

c BLACK, R. E. ET AL. Nutritional status, body size and severity
of diarrhoea associated with rotavirus or enterotoxigenic Escherichia
coli. (Unpublished).

tritional status who had been admitted to hospital
with acute rotavirus or enterotoxigenic Escherichia
coli diarrhoea. However, the rate of stool output (per
kg of body weight) was significantly higher among
children with small body size (low weight- and height-
for-age).

If poor nutritional status predisposes to more
severe diarrhoea, particularly in the form of more
dehydrating diarrhoea or diarrhoea of longer
duration, then it would be expected that poor nu-
tritional status would predispose to diarrhoea mor-
tality. Chen et al. (11) measured the heights and
weights of 2019 children aged 12-23 months in rural
Bangladesh and then recorded mortality among these
children over the following 2 years. A striking associ-
ation between nutritional status (weight-for-age) and
subsequent diarrhoea mortality was recorded (Table
3), with children < 65% weight-for-age having a
diarrhoea mortality rate 3.8 times higher than
children > 65% weight-for-age. In this and another
report (12) a marked association between mortality
rate and socioeconomic status (measured by housing
floor area) in the same children was noted. Unfor-
tunately the data on diarrhoea mortality by nu-
tritional status are not controlled for socioeconomic
status and the possible importance of this confound-
ing variable is not elucidated.

Other prospective studies have also reported an
association between poor nutrition and diarrhoea
mortality. In rural Punjab, India, 71% of under-3-
year-old children dying from diarrhoea were < 70%
weight-for-age in the two months preceding death
(27). The mean prevalence of < 70%0 weight-for-age
in children from the same community at the same time
was significantly lower (25%). In rural Bangladesh,
children aged 0-9 years who died of diarrhoea had a
pre-morbid mean weight-for-height of 74% of the
standard, compared with 83-86% of standard for
children who died of other causes and 88% of
standard for living controls (26).

In summary, the evidence that poor nutritional
status predisposes to increased diarrhoea incidence is

Table 3. Association between nutritional status and
diarrhoea mortality among children aged 12-23 months
(at start of study) in rural Bangladesha

Diarrhoea
Nutritional mortality
status (weight- No. of per 1000
for-age) children over 2 years

All children 2019 20
Children < 65% 742 38

Children > 65% 1277 10

a Data from Chen et al. (11).
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not strong. There is good evidence, however, that
children with poor nutritional status are more likely
to have dehydrating or prolonged diarrhoea, and are
more likely to die from diarrhoea, than well
nourished children. Data from Bangladesh suggest
that children < 650o weight-for-age have a diarrhoea
mortality rate 3.8 times higher than other children
(11). There is a need for more studies to clarify
further the association between poor nutritonal status
and risk of severe diarrhoea and diarrhoea death.
Such studies should be etiology-specific and pro-
spective, and control for family socioeconomic
status. No studies so far reported meet these three cri-
teria and very little is known of the possible differing
effects of nutritional status on diarrhoeas of differing
etiology.

Hypothesis 3. Supplementary feeding programmes
can reduce diarrhoea morbidity rates and/or mor-
tality rates and/or severity in young children

Only a small minority of supplementary feeding
programmes collect data on their impacts, and only a

minority of these evaluate impact by measuring the
changes in mortality or morbidity. Annex 1 sum-

marizes the results of evaluations of 9 supplementary
feeding programmes, which included measurement of
mortality and/or morbidity changes. Of the 9 pro-

grammes, 6 investigated mortality changes and, of
these, 5 found that mortality was reduced while 1

found that it was not. Of the 5 programmes with a

mortality reduction, 2 included both nutritional
supplementation and curative health care and it is not
possible to separate out the impact of the nutritional
intervention alone. Three studies (in Guatemala in
1959-64; in Punjab, India; and in Peru) documented
a significant reduction in mortality that was
attributed to supplementary feeding alone, but no
data are presented on the impact on diarrhoea mor-
tality specifically. It is reasonable to assume that the
percentage reduction in diarrhoea mortality is at least
as great as the reduction in mortality from all causes.
With this assumption, the reduction in diarrhoea
mortality due to the supplementary feeding pro-

grammes in Guatemala and the Punjab may have
been 19-31 %o among children under 1 year of age and
around 50%o among children aged 1-4 years. In Peru
there was a striking (> 5007o) reduction in diarrhoea
mortality among infants under 1 year of age.

Theoretical reductions in diarrhoea mortality
achieved by a supplementary feeding programme may
be computed (Table 4). Six different initial preva-
lences of severe malnutrition are considered and
supplementary feeding programmes are assumed to
either eliminate severe malnutrition or to cut its preva-
lence by half. Reductions in diarrhoea mortality are

then computed by assuming that severely mal-

Table 4. Estimated reductions in diarrhoea mortality
among children under 5 years of age due to supple-
mentary feeding programmes of differing effectiveness
in communities with differing levels of severe malnu-
trition

% of children < 65% weight-for-age % reduction
mortality rate

before nutritional after nutritional caused by
intervention intervention nutritional

intervention'

5 0 12

5 2.5 6

10 0 22

10 5 11

15 0 30

15 7.5 15

20 0 36

20 10 18

25 0 41

25 12.5 21

30 0 46

30 15 23

0 Assuming that children < 65% weight-for-age have a 3.8
times higher diarrhoea mortality rate than other children (see
Table 3).

nourished children have a diarrhoea mortality rate 3.8
times higher than other children and that only
severely malnourished children are predisposed to
diarrhoea mortality (11). The reductions in diarrhoea
mortality thus estimated are in the range 6-460%o and
are greater in communities with a higher prevalence of
severe malnutrition. These calculations are greatly
simplified and take no account of age-related effects.
Children aged under 2 years have the highest diar-
rhoea mortality rate (36) but are least affected by
supplementary feeding programmes. The relative risk
of diarrhoea mortality for severely malnourished chil-
dren (3.8) was taken from a single study in Bangla-
desh of children between 12 and 47 months of age.
Table 4 can be recomputed with respect to a particular
community in which the prevalence of severe malnu-
trition and the differential diarrhoea mortality rates
of severely malnourished children are known.

Six of the 9 programmes were evaluated for their
impact on diarrhoea incidence: 1 showed an impact, 3
showed no impact, and 2 could not be interpreted
owing to deficient study methods. The one study that
showed an impact on diarrhoea morbidity (in
Madhya Pradesh, India) evaluated the combined
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impact of supplementary feeding of 6-35-month-old
children plus a comprehensive package of curative
and preventive health care. The effect of the nu-
tritional intervention alone cannot be determined.
One study (in Guatemala, 1959-64) documented a
reduced case-fatality ratio for diarrhoea (1.7% vs
0.8%) and a reduced proportion of severe diarrhoeas
(20% vs 10%) that were attributed to the supple-
mentary feeding intervention.

In summary, there is evidence from three studies
and from theoretical calculations that supplementary
feeding programmes can reduce diarrhoea mortality
in children under 5 years of age. The magnitude of
this reduction may be as high as 50% in some age
groups and in communities where severe malnutrition
is common. There is no evidence that supplementary
feeding can reduce diarrhoea incidence, and some evi-
dence that it can reduce the case-fatality ratio and the
severity of diarrhoea episodes. These findings corre-
spond closely to the conclusions on hypothesis 2.

FEASIBILITY

Supplementary feeding programmes have been
implemented in many developed and developing
countries. There is considerable accumulated oper-
ational experience of such programmes and this has
been reviewed (1, 8). The major operational diffi-
culties are to attain and sustain a high coverage of
targeted children and to ensure that the participating
children regularly ingest a sufficient amount of
supplementary energy. These and other difficulties
are discussed above in the section dealing with
hypothesis 1.

COSTS

The costs of operational supplementary feeding
programmes reviewed by Beaton & Ghassemi (8) were
US$ 23-39 (1982 dollars) per child enrolled per year.
These costs were for the provision of 300-400 kcal
(1255-1674 kJ) per child per day and include food
plus delivery and administration. Total costs in super-
vised feeding programmes were somewhat higher
than in take-home programmes. The cost of food
accounted for about 70% of the total cost of take-
home programmes. Since non-participation is com-
mon (20-75% of children enrolled fail to participate),
the costs per participating child are increased by
1.25-4 times, thus giving a maximum cost range of
US$ 29-156 (1982 dollars) per participating child per
year.

In a review of CARE preschool feeding pro-
grammes in five countries, Anderson et al. (1)

reported costs of US$ 21-147 (1982 dollars) per
participating child. Food accounted for between 54%
and 92% of these costs. When costs are computed not
per participating child, but per malnourished child
(judged nutritionally or anthropometrically), the
figures increase considerably (Table 5).

If the annual cost per participating child is US$ 100
(Table 5), and if a 20%o reduction in diarrhoea mor-
tality is achieved among participating children (Table
4) having a pre-intervention annual diarrhoea mor-
tality rate of 1.4 per 100 children (36), the cost per
diarrhoea death averted is US$ 36 000. Under the
most favourable conditions, with an annual cost per
participating child of US$ 20 and a 50%o diarrhoea
mortality reduction achieved, the cost per diarrhoea
death averted is US$ 2900. These calculations under-
estimate the cost-effectiveness of supplementary feed-
ing programmes by assuming that they achieve no
benefits other than prevention of diarrhoea mor-
tality.

CONCLUSIONS

The evidence that poor nutritional status pre-
disposes to increased diarrhoeal disease incidence, or
that supplementary feeding programmes can reduce
diarrhoeal disease incidence, is not strong. There is
evidence that poor nutritional status predisposes to
more severe diarrhoea and to higher case fatality, and

Table 5. Annual feeding programme costs in four
countries a

Annual cost (in 1982 US$)

per per child per child
Country participating with energy with anthro-

child deficit pometric
deficiency

Colombia

take-home 39 45 406

Dominican
Republic
dry, take-home 21 23 103

wet, take-home 24 26 116

Pakistan

take-home 37 45 71

Costa Rica

on-site 147 175 452

a Data from Anderson et al. (1). Costs converted to 1982
US$ using GNP deflators computed from data in International
financial statistics.
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that supplementary feeding programmes can reduce
diarrhoea severity and mortality.

Supplementary feeding programmes, however,
entail high costs and considerable logistic and
managerial complexity and have typically failed to
achieve a significant improvement in the nutritional
status of children aged 6-23 months, who have the
highest rates of sickness and death from diarrhoea. It
is unlikely that supplementary feeding programmes
are a cost-effective intervention for national diar-
rhoeal diseases control programmes. Prospective
studies into the effect of nutritional status on the
severity of etiology-specific diarrhoeas and the result-
ing deaths (using the methods recommended above)

are warranted.
Therapeutic feeding has not been-included in this

review. Such feeding can be life-saving for the
severely malnourished child. Also not included are
feeding programmes implemented in emergency or
disaster situations where inadequate food availability
may be the cause of malnutrition for a majority of
children. Reviewed here are supplementary feeding
programmes designed to enhance food intake of pre-
school children over several years and on a com-
munity-wide basis. Such programmes are shown to be
costly, to be ineffective in reducing diarrhoea mor-
bidity rates, and to be of uncertain effectiveness in
reducing diarrhoea mortality rates.
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RIESUME

INTERVENTIONS POUR LA LUTTE CONTRE LES MALADIES DIARRHtIQUES
CHEZ LES JEUNES ENFANTS: PROGRAMMES D'ALIMENTATION COMPLtMENTAIRE

Ce document est le deuxieme d'une serie d'etudes sur les
interventions possibles en vue de reduire la morbidite et la
mortalite par maladies diarrheiques parmi les enfants de
moins de 5 ans dans les pays en developpement. On admet
depuis de nombreuses ann&es qu'il existe une synergie entre
les maladies diarrheiques et l'etat nutritionnel, et d'impor-
tantes recherches ont e effectu6es en vue d'elucider la
nature de cette synergie. D'apres certains experts, l'amelio-
ration de l'etat nutritionnel grace a des programmes d'ali-
mentation complementaire pourrait constituer une strategie
efficace pour reduire les taux de maladies diarrheiques chez
les enfants d'age prescolaire. Par programme d'alimenta-
tion compl6mentaire, on entend ici la distribution planifiee
de denrees destinees a ameliorer l'apport alimentaire chez
les enfants d'age pr6scolaire (la fourchette d'Age habituelle
des enfants cibles est de 6 mois a 5-6 ans). Les aliments
distribues peuvent etre soit <<a emporter a domicile)), soit
destines a etre consommes sous surveillance dans des centres
d'alimentation. Ces programmes d'alimentation compl&
mentaire peuvent viser la totalite d'un groupe d'age et de
sexe definis ou bien des enfants atteints de degres particu-
liers de carence nutritionnelle.

Les preuves qu'un etat nutritionnel mediocre predispose a
une incidence accrue de maladies diarrheiques ou que des
programmes d'alimentation complementaire peuvent re-
duire cette incidence sont assez fragiles. Toutefois, des ob-
servations ont montre qu'un etat nutritionnel mediocre pre-

dispose a des diarrhees plus graves et a une letalite plus
elevee, et que les programmes d'alimentation complemen-
taire sont capables de reduire la gravite des diarrh&es et la
mortalite qu'elles causent. Ces programmes entralinent des
depenses elevees et sont tres complexes au point de vue de la
logistique et de la gestion; en outre, ils n'ont pas reussi a
ameliorer de maniere notable l'etat nutritionnel d'enfants
ages de 6 a 23 mois, c'est a dire de ceux justement parmi les-
quels les taux de morbidite et de mortalite par diarrhees sont
le plus eleves. Il est peu probable que les programmes d'ali-
mentation complementaire soient une intervention d'un bon
rapport cout/rendement pour les programmes nationaux de
lutte contre les maladies diarrheiques.

L'alimentation therapeutique n'a pas e incluse dans
cette etude. Une telle alimentation peut sauver la vie.d'un
enfant atteint de malnutrition severe. Ne sont pas non plus
consideres les programmes d'alimentation mis en ceuvre
dans les situations d'urgence ou de catastrophe, dans les-
quelles la penurie d'aliments peut etre une cause de malnu-
trition pour la majorite des enfants. Sont etudies ici les pro-
grammes d'alimentation complementaire visant A accroitre
l'apport alimentaire des enfants d'age prescolaire sur plu-
sieurs annees et sur la base d'une collectivite tout entiere. De
tels programmes sont couiteux, incapables de reduire les taux
de morbidite par diarrhee, et leur efficacite est douteuse en
ce qui concerne la reduction des taux de mortalite par
diarrhee.
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Annex I

SUMMARY OF SUPPLEMENTARY FEEDING PROGRAMMES THAT WERE EVALUATED
FOR IMPACT ON MORBIDITY OR MORTALITY

Dates of Educational
Rural/ feeding Target Feeding programme Other

Country urban programme children programme Participation for mothers intervention

Colombia urban 1964-65 Malnourished Weekly collection 56% of children Yes No
children, of take-home enrolled failed
0-71 mo; plus allocation of to participate
their siblings I pound of dried regularly
and pregnant or skimmed milk throughout 1 year
lactating mothers per child per of programme

week and were excluded
from impact
analysis

Ethiopia rural 1965-67 All children Weekly collection Only children Yes DPT, TB, and
0-11 years of take-home receiving > 50% and smallpox

allocation to of weekly vaccination;
provide 335 kcal distributions general curative
and 14 g of were included care provided
protein per in study
child per day

Guatemala rural 1959-64 All children Daily supervised 52% of children Yes No
0-59 mo. feeding providing of 6-59 mo.

350 kcal and 15 g participated
of protein per > 50% of time.
child Participation of

< 6 mo. children
was not expected.
Participation
declined during
5 yrs of
programme

Guatemala rural 1969-76 All children Twice daily No data No Curative and
0-83 mo. supervised preventive

feeding at health services,
feeding centres supplementary

feeding for
pregnant or
lactating women
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Changes in Morbidity
Control nutritional Changes in Causes survey, Changes in diar-

community status mortality' of death methods rhoeal disease rates Cost b Source

No Malnutrition, No data No data Yes, I-week Data on diarrhoea No data 41
judged by weight- recall at visits incidence cannot be
for-age decreased to nutrition interpreted owing to
substantially during centre lack of controls
the I yr feeding
programme

No Clinical signs of No data No data Yes, 3-monthly Data on diarrhoea, No data 21
PCM decreased and or 6-monthly Entamoeba hiseo-
upper arm circum- examinations lytica, Ascaris,
ference-for-age and stool and hookworms
increased. Weight- microscopy cannot be
for-age and height- interpreted
for-age did not owing to lack
change of controls

Yes Proportion of 9 yrs prior to During 5 yrs of Yes, 2-week Incidence of diar- No data 5, 18, 19,
0-59 mo. children intervention programme, the recall at rhoea cases, among 33, 34
< 90% weight- compared with proportion of home visits 0-59 mo. children,
for-age declined 5 yrs of inter- deaths due to per year rose from
from 91% in 1959 vention. Crude diarrhoea was 48 per 1000 in 1959
to 83% in 1964. mortality around 20' (control village =
A child in the declined from 123) to 219 per 1000
feeding village 25 to 16 per 1000 in 1964 (control
could expect to (36% reduction) village = 165). This
be 30 mm taller 0-11 mo. was attributable to
and I kg heavier mortality falling participation
at age 5 yrs declined from in the feeding
than a control 182 to 146 per programmes. Diar-
child 1000 (19% rhoea case-fatality

reduction), 12-59 ratios during 1959-
mo. mortality 64 were 0.8. in the
declined from feeding village and
56 to 24 per 1.7. in the control
1000 (56'! village. The pro-
reduction) portions of cases

judged to be severe
(blood or mucous or
duration > 3 days)
were 10' in the
feeding village and
20' in the control
village

Internal Children of Using before- No data No No data USS 7.2 per 20
controls 9-59 mo. who and-after capita per year

regularly took comparisons, for health
supplement had 0-11 mo. services. Nutrition
weight and mortality component costs
height gains declined from not available
10-15' higher 150 to 55 per 1000
than other (63'! reduction)
children and 12-59 mo.

mortality declined
from 28 to 6
per 1000 (79'
reduction).
70' of these
reductions were
attributed to
health care and
30' to nutrition,
especially
nutrition of
pregnant mothers

All mortality rates for 0-11 mo. children are per 1000 live births. Other mortality rates are per 1000 children in the stated age range.
b All costs are given in 1982 USS. Costs in other currencies and years have been converted to 1982 USS using exchange rates and GNP deflators computed from
data in International financial statistics.
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Dates of Educational
Rural/ feeding Target Feeding programme Other

Country urban programme children programme Participation for mothers intervention

India (Punjab) rural 1970-73 All children Twice daily Attendance by Yes Prenatal care,
0-35 mo. and supervized target children supplementary
< 701 weight feeding to provide averaged 22% for feeding of
for age up to 400 kcal those aged 0-12 underweight

and 11 g of mo. and 41% for mothers
protein per child those aged
per day 13-36 mo.

India (Madhya rural 1971-72 All children Weekly collection 53% of Yes Preventive
Pradesh): 6-35 mo. of take-home available food and curative

exploratory allocation to was collected health care.
phase provide 377 kcal Supplementary

and 19 g of feeding for
protein per child pregnant and
per day lactating mothers

intensive rural 1972-74 as above as above < 501o of No No
phase available

food collected

India rural 1971-79 "Deserving" Daily supervised No data Yes Curative and
(Maharashtra) children feeding preventive

0-59 mo health services,
supplementary
feeding for
pregnant women

Papua rural 1961-62 All children Weekly collection 350/ of children No No
New Guinea 6-11 mo. of take-home enrolled missed

allocation > 15 weeks and
to provide were excluded
100-280 kcal and from impact
10 g of protein analysis
per child per day

Peru rural 1962-67 All children Weekly collection 95% of families No No
and all adults of take-home collected their

allocation to supplement
provide 250 kcal every week
and 12.5 g of
protein per day
to all family
members
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Changes in Morbidity
Control nutritional Changes in Causes survey, Changes in diar-

community status mortality' of death methods rhoeal disease rates Cost Source

Yes Target children 0-11 mo. 440/. of deaths Yes, 1-week No effect on diar- USS 47 per 24, 25, 27,
> 17 mo. were mortality was 89 due to diarrhoea recall at rhoea incidence 0-35 mo. child 31, 37
significantly per 1000 com- in 1970 home visits or duration per year for
heavier, and pared with 129 demonstrated nutrition
target children per 1000 in intervention
> 21 mo. were control villages.
significantly 12-35 mo.
taller, than mortality was
controls 10 per 1000

compared with
19 per 1000 in
control villages

Yes Significant No data No data Yes, 2-month Significant US$ 57 per child 17
improvement in recall at start reduction in diar- per year for the
weight-for-age and end of rhoea incidence complete inter-
for regular intervention among 24-35 mo. vention package
(> 500/. of age group, but not
collections) among younger
collectors of food children

Yes Significant No significant 4.50/ of No No data USS 39 per child
improvement reduction deaths among per year for the
in weight-for-age 0-47 mo. nutrition inter-
but not as great as children vention alone
achieved by attributed to
complete package diarrhoea
(see above)

Yes No data In 1976, 0-11 mo. No data No No data USS 2.5 per 2, 3, 4
mortality was 39 capita per year
per 1000 in for complete
project area and intervention
90 per 1000 in package
control area

Yes Supplementary No data No data Yes, monthly Supplementary No data 9
feeding did not examination and feeding did not
affect height or stool microscopy influence the value
weight gain of a composite

"illness score" that
included diarrhoea
and dysentery

Yes No clear evidence 0-11 mo. No data No No data No data 6
that the supple- mortality was
mentary feeding significantly lower
improved the in intervention
nutritional status villages (44-52
or growth of any per 1000) than
age group. This in control
poor response was villages (104-165
attributed to the per 1000). 12-59
supplementary mo. mortality was
foods displacing not significantly
traditional foods reduced

All mortality rates for 0-11 mo. children are per 1000 live births. Other mortality rates are per 1000 children in the stated age range.
b All costs are given in 1982 US$. Costs in other currencies and years have been converted to 1982 USS using exchange rates and GNP deflators computed from
data in Internationalfinancial statistics.


