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Preface

Most of the malnourished children in the world live 
in Asia—not only due to the large population, but 
because Asia has the highest rates of malnutrition 
anywhere. Whether measured by low birthweight, 
child growth failure, women’s malnutrition, anemia, 
or other micronutrient deficiencies, much of the Asian 
population is badly affected. Chronic undernutrition 
accounts for a large proportion of child deaths, mental 
disability, and lost productivity among earning Asians. 
In turn, production, human capital, and economic 
growth are held back, and the resulting financial losses 
are enormous. Investing in improved nutrition is 
urgent both from an economic and a human rights 
perspective; and the investment would be amply repaid 
from its long-term returns in reducing losses from 
ill-health and missed opportunities, as well as from 
economic productivity.

Recognizing their mutual interests and opportuni-
ties for synergy in this field, the Asian Development 
Bank (ADB) and UNICEF collaborated with national 
governments to prepare a series of country studies 
on investment needs for reducing child malnutrition 
in seven Asian countries: Bangladesh, Cambodia, 
India, Pakistan, People’s Republic of China, Sri Lanka, 
and Vietnam. In each country, a national institution 
with guidance from a steering committee led by the 
appropriate government department undertook a 
review of the problems, in relation to present policies 
and programs, and based on the analyses made recom-
mendations for a strengthened strategy for accelerated 
nutritional improvement. Benefits and costs were 
estimated in a 10-year perspective, in all cases showing 
that the investment would be worthwhile based on 
economic analysis. The studies which began in 1997 
received support from ADB and UNICEF.

The country reports, completed in 1999, give a 
solid basis for identifying investment opportunities 
in the Asian region. The reports were organized in a 
comparable manner, covering situation analysis, review 
of current community-based and service delivery 
programs, supporting policies, forward-looking strate-
gies, and finance and implementation. Summaries of 

the results are available in a recent issue of ADB’s Asian 
Development Review [1]. This supplement to the Food 
and Nutrition Bulletin provides details synthesized 
from the country studies, following the same structure, 
focusing on innovative program design, and justifica-
tion for financial support. In this way, the social sectors 
are placed on a comparable footing to infrastructure 
sectors in national development planning.

All the countries have ongoing programs aimed at 
improving nutrition. However, the present coverage 
and resource-per-child commitments are seen to be far 
too low to bring about extensive and sustained reduc-
tion in malnutrition. Successful experiences—at the 
national level notably in Thailand—can be built upon: 
a key feature is that, for significant impact, programs 
must include sufficient individual contact of trained 
health and nutrition workers (who are often part-time 
and voluntary) with mothers and families to bring 
about improvement. Time and again improvements 
in child nutrition have been seen when community-
based activities have consistently involved individual 
contacts with families, showing that someone cares, 
which translates into healthier and stronger children. 
Mothers everywhere want the best for their children; 
relatively small amounts of practical support and 
relevant information can make that happen. A mas-
sive expansion of community-based programs, build-
ing on and adapting present experiences, would be 
feasible and effective. Moreover, the costs are realistic 
in terms of the resources already being committed to 
similar objectives. For example, a national expansion 
of nutrition programs in Bangladesh along the lines 
reviewed in this study is currently being supported 
with major external financing. The food subsidy and 
public distribution systems in several countries use 
similar magnitudes of funds. It is estimated here that 
around US$1 to 2 billion per year over 10 years in these 
countries would bring a very significant reduction in 
child malnutrition—for the majority of the world’s 
malnourished children—and might reach the goal of 
halving child malnutrition. This goal, adopted at the 
World Summit for Children in 1990, is still far from 
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being reached. However, we can lay out a possible 
strategy, and roughly determine the costs, that could 
lead to this achievement in the present decade. 
The importance of a critical level of resources—from 
government, private, and external sources—can be 
seen clearly, as this study shows. Too little input (on 
a per-child basis, for instance) does not simply solve 
the problem more slowly. The studies suggest that we 
need to get to critical levels before there are effects, 
and that applying too little resources has minimal 
benefit—it may in fact be a waste of resources. At 
present, less than 10% of the program effort that is 
estimated to be required is underway, which seems 
likely to explain, at least in part, the very slow progress 
in nutrition improvement in the region in recent 
years. As an illustration, the present rate of reduction 
in general child malnutrition is less than 0.5 percent-
age points per year, while a rate of 2.5 percentage 
points per year is needed to halve the prevalence. For 
micronutrient malnutrition the picture is mixed [2]: 
clinical vitamin A deficiency is disappearing quite 
rapidly, and control of iodine deficiency is accelerating; 
but there is no sign of reduction in the prevalence of 
anemia, and iron deficiency, as a major cause, is the 
most prevalent micronutrient problem in Asia.

The strategies for direct intervention are relatively 
well-understood and tested (though not yet fully 
evaluated): community-based programs, of adequate 
intensity and extent, are fundamental, with a mix of 
specific micronutrient deficiency control activities 
which have both vertical and local features. However, 
these only work in a suitable context; promoting 
programs in an unfavorable context is wasteful, and 
accounts for many past failures. Thus a second key 
aspect of a strategy is for appropriate supporting 
policies, both to allow effective direct actions and as 
important aspects of human rights and development 
in their own terms. Here, five priorities are identified: 
women’s status, social exclusion, community organiza-
tions, political commitment, and literacy. An integral 

part of the recommendations from the study—reflect-
ing the conclusions of the country reports—is that 
nutrition support must also help to make changes 
in these factors. While this might be too ambitious 
normally in the context of all nutrition policies and 
programs, it may be feasible in the negotiations of 
international financial institutions in support of nutri-
tion improvement—especially when this is demon-
strated to have high long-term economic returns.

Poverty reduction is best sustained when the lives of 
young children are transformed. Targeted community 
programs for nutritionally at-risk children can be the 
focus of national poverty reduction programs, and may 
eliminate poverty in the most fundamental and sus-
tained manner possible. Focused investment will reverse 
a syndrome of developmental impairment, including 
cognitive deficits in early childhood that lower school-
ing achievement and dim life’s prospects. Nutrition 
improvement in childhood sets in motion lifelong 
prospects for heightened learning and earning with 
benefit streams to families, communities, and nations.

These programs and strategies could be implement ed. 
Malnutrition has pervasive effects on individuals and 
society, on human rights, and on socioeconomic devel-
opment. Improving nutrition is thus a crucial factor 
in catalyzing broad-scale improvements in different 
sectors—in health, educational achievement, economic 
production, and overall quality of life for the people 
of Asia. The projected costs are in the billions of dollars 
per year, but the actions will reach hundreds of millions 
of people, and the required amounts represent a small 
fraction of current government budgets in the social 
sectors. Sustained for a generation the investment 
expenditure would become less and less necessary—if 
we remove malnutrition for a generation there is good 
reason to believe it will disappear for all time. That 
would be a worthy achievement, and it is within reach. 

Tadeo Chino, President, Asian Development Bank
Carol Bellamy, Executive Director, UNICEF
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Chapter 1

Situation analysis

The global context 

The population in the eight countries included in 
this study— Bangladesh [1], Cambodia [2], India [3], 
Pakistan [4], People’s Republic of China [5], Philip-
pines [6], Sri Lanka [7], Vietnam [8]— is nearly half 
the world’s total. More importantly, it includes the 
highest rates of child malnutrition: around 50% of the 
children are underweight (<– 2SDs weight-for-age for 
children under 5 years of age) in South Asia, about 
double that of the equally poor Sub-Saharan Africa 
region. Around 160 million children are underweight 
in the world now, of which three-fourths, 120 million, 
are in these eight countries: in round figures, 85 mil-
lion in South Asia, 20 million in Southeast Asia, and 
17 million in China [9].

The goal of reducing the prevalence of child malnu-
trition by half in a decade was agreed at the highest 
levels, first by Heads of State at the World Summit 
for Children in 1990 [10], a decision then endorsed 
in 1992 by the FAO/WHO International Conference 
on Nutrition [11]. The Asian Development Bank 
(ADB)— United Nations Children’s Fund (UNICEF) 
Regional Technical Assistance (RETA) project incor-
porated this idea, using the goal as a guide for plan-
ning the country investment programs, albeit with the 
time frame shifted. The goal of halving the prevalence 
may be ambitious for a 10-year period, but provides 
a yardstick against which to project progress. Similar 
goals for micronutrient deficiencies are also used. It 
may turn out that these goals are more related than 
once thought, as controlling micronutrient deficiencies 
may increase child growth. 

The rate of improvement in underweight prevalence 
in South Asia, Southeast Asia, and China was around a 
reduction of 1 percentage point per year (– 1 pp/year) 
in the period 1985– 1990, slowing to – 0.3 to – 0.6 
pp/year in 1990– 1995. For example, in South Asia the 
rate needed to halve the prevalence in 10 years would 
be – 2.9 pp/year [8]. Thus a great deal more needs to be 
done to even begin to meet the internationally agreed 
goals for general nutrition improvement. As will be 

seen later, improvements in vitamin A [12] and iodine 
deficiency are thought to be more rapid [13, 14], but 
are still not fast enough; and iron deficiency is showing 
no signs of improving at all [14].

Child malnutrition (as underweight) in the 
eight countries 

Only recently have large-scale surveys begun to show 
consistent results. However, the high prevalences of 
underweight children, and slow progress, have been 
recognized as a problem for some time. The most 
recent survey results are shown in table 1.1, column A. 
The prevalences range from 16% in China to 64% in 
Bangladesh. Malnutrition manifested as growth failure 
carries increased risk of mortality and sickness, and can 
inhibit educability and adult fitness and productivity. 
This high level of growth failure therefore represents 
an enormous loss of human capital, not to mention 
extensive suffering, for Asia.

The prevalences by country and the consequent 
numbers of underweight children are displayed in 
figure 1.1. In this display, the horizontal axis is the 
child population, so the area of the rectangle drawn for 
each country represents the total numbers of children 
affected. These numbers of underweight children 
(table 1.1, column B) in the eight countries amount to 
some 108 million, about 70% of the world’s total. With 
population growth offsetting the slow rate of improve-
ment, these numbers are holding fairly steady— for 
Asia overall, 125 million in 1990, 121 million in 1995. 
Over half these are in India (62 million), with 17 mil-
lion in China, and about 10 million each in Bangladesh 
and Pakistan. All these children are at risk of growing 
up with some consequent disadvantage.

The recent trends in underweight prevalences, 
mostly calculated from survey data quoted in the 
country reports, are around a 0.5 to 1 percentage point 
improvement per year (column C). To give some scale, 
at 0.5 pp/year, if sustained, India would move from 
around the 55% underweight level of 1990 to 50% 
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in 2000—a useful gain, but it would take 100 years 
to reach zero. The years to halve the prevalence at the 
recent rates are illustrated in column D. These are typi-
cally 50 years or so, from continuing the current rates.

In fact, a slowdown in improvement in the early 
1990s was estimated from modeling prevalences for 
a considerable number of countries [9]. The survey 
data from the eight countries here are not usually 
comparable over more than one time period, so direct 
estimates of trend changes are unclear. There are rea-
sons for a possible slowdown. Economic growth, which 
slowed in many countries in the early 1990s, may 
be part of the explanation; and the Asian economic 
crisis compounded this in the late 1990s. Some fac-
tors, notably immunization, had much of their effect 
during this period, and once high coverage is reached 

the step down, as it were, in malnutrition will have 
been achieved, and further improvement becomes 
more difficult. On the other side, factors like women’s 
education can be expected to have persistent positive 
effects on trends even when 100% coverage is reached: 
these affect many causes of malnutrition.

Likely trends in the next 10 years can be projected, 
giving more consistent results than simply assuming 
continuation of recent history. The method takes 
account of some differences between now and the past 
(such as levels of literacy). The projected trends for 
the next 10 years, if no new initiatives are taken, are 
shown in column E of table 1.1, and illustrated in 
figures 1.2A and B. The estimates are based on a model 
(similar to that in [17, p. 96, 111]) which explains 
change in underweight prevalence in terms of gross 
domestic product (GDP)/capita growth rate, measles 
immunization coverage change, and women’s literacy 
in 1995; regional dummies are also included for the 
present purpose. These variables emerged as the most 
important after testing some 50 candidate variables; 
women’s literacy presumably acts in part as a proxy for 
earlier education, and for women’s status (although the 
variable itself, rather than as a ratio with men’s literacy, 
was the more significant. The equation used here is 
shown in the note to column E in table 1.1. The most 
important variable is women’s literacy, which may 
partly explain why the projected rates for Bangladesh, 
India, and Pakistan are lower than the others. 

These projected trends can be compared with the 
rate needed to halve the prevalence, as a point of refer-
ence, showing again that considerable acceleration in 
the rate of progress is needed (column F of table 1.1). 
This is shown for Bangladesh, the country with the 
highest prevalence, in figure 1.2C; a feasible accelera-
tion (as discussed later) to 2.0 pp/year improvement, 
would bring the year of halving the prevalence from 
about 2070 to 2015. 

Put another way, strategic planning could consider 
means by which faster rates of improvement could 

FIG. 1.1. Prevalence and numbers of underweight preschool 
children in countries included in the study. Children aged 
0–5 years, <–2 SDs by NCHS/WHO standards. Prevalences 
are on the vertical axis, numbers on the horizontal, so that 
relative numbers underweight are represented by the areas of 
the rectangles. Estimated numbers of underweight children 
are indicated in millions (m). Dates of estimates: mid-1990s. 
Source: see table 1.1

FIG. 1.2A. Years to halve prevalence of underweight preschool 
children at present rates in South Asian countries

FIG. 1.2B. Years to halve prevalence of underweight preschool 
children at present rates in Southeast Asian countries 
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be achieved, and by how much, and then whether the 
investment is worth it. Using halving the prevalence as 
a reference point, is an acceleration by 1 to 2 pp/year 
improvement feasible, as would be required for most 
countries in table 1.1 column F? Answers come from 
various sources. In Thailand underweight prevalences 
were reduced by around 3 pp/year in the 1980s, and 
in a few other countries at certain times (like Jamaica 
and Costa Rica in the 1980s). Large area programs in 
Tanzania and Indonesia have reported similar rates. 
Recent reviews of about 20 smaller-scale programs in 
South Asia [18] showed a typical improvement rate of 
about 2 pp/year, and analysis of the factors that were 
involved with these successes can provide important 
guidance. To conclude: improvement rates well above 
the underlying rate can be achieved—if not always 
completely meeting international goals—with major 
additional effort. Much of the substance of this study 
is concerned with defining this effort, in terms of 
programmatic needs based on current experience, and 
of required supporting polices.

The risk of malnutrition as a young child depends 
substantially on growth and development in the womb, 
often measured by weight at birth. For example, in Sri 
Lanka, the probability of a child being underweight 
at 1 to 5 years of age doubles between those weighing 
less than 2.5 kg (5.5 lbs) at birth and those weighing 
more than 3 kg (6.5 lbs) [19]. The proportion of births 
in South Asia below 2.5 kg is easily the highest in 
the world, at more than 30%. The estimates from the 
country reports, shown  in column G of table 1.1, give 
values as high as 40% for Bangladesh. The relation 
with underweight is striking, as shown in figure 1.3. At 
national level, the low birthweight (LBW) incidence 
almost perfectly predicts the underweight prevalence 
in preschoolers. It should be recalled that these two 
estimates (birthweight and preschool underweight 
prevalence) are from quite independent sources: birth-

weight mainly from health center records (albeit with 
dubious coverage) and underweight from sample 
surveys. The relation shown in figure 1.3 stresses the 
importance of attention to intrauterine growth, and 
the likely impact of intergenerational effects, which if 
countered would bring a sustained reduction in child 
malnutrition. Further, the developing human is at its 
most vulnerable during fetal development. For this 
reason the crucial importance of maternal health and 
nutrition, and their influence on fetal growth, can 
hardly be overemphasized. 

In figure 1.3, Vietnam is clearly different in the 
reported low birthweight and underweight association. 
Both these measures are reported as uncertain—but 
they are so in other countries.* It suggests that the low 
birthweight incidence is underestimated. While not too 
much can be made of this due to data uncertainties, 
it may also indicate that the low birthweight rate is 
relatively low given the child underweight prevalence. 
This in turn might predict a more rapid improvement 
in underweight prevalence.

Underweight prevalence varies significantly by area, 
poverty, and many other factors, some of which are 
shown in table 1.2, and displayed in figures 1.4 to 
1.6. This variation is extremely important for setting 
policy. First, it demonstrates that malnutrition is not 
inevitable, that many children in Asian countries can 
and do grow adequately. Second, targeting of resources 
is feasible when there are significant differences in 
prevalence, by factors amenable to targeting, like area. 
Third, socioeconomic and environmental factors are 
shown to clearly influence nutrition, growth, and 
health, and these factors can be affected by policy. 

Differential mortality by gender, notably in the 
north of South Asia, is well known—the gender ratio 

FIG. 1.2C. Years to halve prevalence of underweight preschool 
children in Bangladesh at present rates (0.5 pp/yr) and at an 
accelerated rate expected with investment in local programs 
(2.0 pp/yr)

FIG. 1.3. Relation of birthweight and preschool underweight 
prevalences. Source: see table 1.1. Data from various dates 
in the 1990s.

* Cambodia’s report has very tentative data, of 26% low 
birthweight [2, p. 12] vs 52% underweight, which would 
nonetheless put it equivalently above the line like Vietnam.
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shows around a 5% deficit in girls and women, due 
to selective abortion and infanticide. However, dif-
ferences in nutritional status by gender do not seem 
widespread from the available data—this is the least 
of the differences seen in table 1.2, column A, and not 
consistent in direction. While discrimination against 
women, and little girls in this context, undoubtedly 
occurs, it apparently does not show up much in the 
growth patterns [23]

Urbanization is proceeding rapidly in Asia, affect-
ing both nutritional status, and design of programs 
to prevent malnutrition. Differences in underweight 
prevalences by urban-rural area, distinguishing slums 
from non-slums in Bangladesh where these data are 
available, are shown in figure 1.4. Urban underweight 
prevalences are conventionally held to be less than 
in rural areas, as can be seen in column B of table 
1.2, displayed in figure 1.4. China in particular has 
virtually solved the general malnutrition problem in 
urban areas. But when urban slums specifically are 
assessed, these may turn out to be worse than rural 
areas—see data for Bangladesh and India taken from 
the country reports in table 1.2. Figures as high as 65 
to 73% prevalence of underweight in urban slums are 
credible, and point to a very serious and presumably 

growing problem of child malnutrition here. In Sri 
Lanka, the estate sector (children of workers on tea 
and other plantations) are well-known to have more 
growth failure, although the reasons are not clear (but 
could be clarified by research).

Diversity of nutritional conditions simply by geo-
graphical area is usual, and strikingly demonstrates 
that different conditions cause variation in nutritional 
problems. Illustrations of this diversity are given 
in figure 1.5, which displays the data in table 1.2, 
column C, taking the highest and lowest prevalence 
values by geographical area given in the reports. At 
least a doubling of the observed prevalence between 
the best- and worst-off areas, depending on the indica-
tor, is often seen. As examples, from 28% to 63% preva-
lences between states in India; 7% to 27% between 
rural areas of provinces in China; 33% or 40% to 
about 60% by provinces in Cambodia and Vietnam. 
Targeting worse-off geographical areas is particularly 
straightforward in administrative (if not political) 
terms, and could be one early focus of a renewed 
nutrition strategy. Because the differences are so large, 
the potential benefits are easy to grasp.

Poverty, or low-income, whenever investigated, 
shows a strong relation with malnutrition. Examples 

TABLE 1.2. Differences seen in reported underweight prevalences, as ranges by gender, location, geographical area, 
income, and season

 A B C D E

 Gender Underweight prevalences in preschool children for most recent year (%)

 Female Male Location: urban, rural Geographic area Income band  Season

Bangladesh 71.0  65.6 55.9 (non-slum) 3.7–19.6 54.6–28.4 65.5–71.0
    72.9 (slum) Divisions, low (quintiles)

   69.8 (rural) arm circumference

India NR NR Urban 45.2, rural 55.9,  28.0–63.0  NR NR
   but Tamil Nadu
   slum 65, rural 35

Pakistan 40.5  39.8 Urban 34.5, rural 41.6 37.0–49.0   NR NR

Cambodia 49.5  55.4 Urban 45.0, rural 53.5 41.0–61.0  NR 49.3–55.6

Vietnam NR NR NR 33.0–58.0  69.0–29.0 42.0 –56.0
    (quintiles)

Sri Lanka 30.5  31.2 Urban 25.8, rural 34.6, 24.7–40.2  43.0–19.0 NR
   estate 51.5  (quartiles)

Philippines 32.4  31.8 NR  12.2–43.0  NR NR

China (same)  Urban 4.6, rural 17.8 Urban 1.7–7.5  10.5–5.9 NR
     Rural 6.9–26.7 (see note)

Sources and notes: 
Underweight defined as <–2SDs weight-for-age, NCHS. NR = not reported.
Column A, Bangladesh [1, p. 17]; Pakistan [4, p. 10]; Cambodia [2, p. 13]; Sri Lanka [7, p. 18]; Philippines [20, p. 8]; China [5, fig. 2]. 
Column B, Bangladesh [1, p. 20]; India [3, p. 115]; Pakistan [4, p. 10]; Cambodia [2, p. 13]; Sri Lanka [7, p. 18]; China [5, table 4].
Column C, Bangladesh, divisions, low arm circumference [21, 46–47]; India, states [3, p. 13]; Pakistan, provinces [22, p. 164]; Cambodia, 

provinces [2, p. 17]; Vietnam, provinces [8, p. 6]; Sri Lanka, provinces [7, p. 18]; Philippines, regions [20, p. 12–14]; China [5, table 4].
Column D, Bangladesh [1, p. 23]; Vietnam [8, p. 25]; Sri Lanka [7, p. 35]; China (no data given for children, women’s body mass index 

(BMI) is quoted here) [5, fig. 9].
Column E, Bangladesh [1, p. 17]; Cambodia [2, p. 16]; Vietnam [8, p. 8].
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drawn from the RETA reports are given in column 
D of table 1.2 and figure 1.6, where prevalences of 
underweight for the highest and lowest income bands 
have been extracted. These are graphed in figure 1.6. 
More than a doubling of prevalence is evident here 
too: 19% to 43% in Sri Lanka, for example.

Many other socioeconomic and environmental fac-
tors can be demonstrated to relate to malnutrition: 
housing, water, sanitation, assets, access to health 
services, and so on. Of particular importance is wom-
en’s status, and specifically education levels. This 
comes through as the strongest factor in analyzing 
nutritional change, and is illustrated in some of the 
country reports. Thus in Bangladesh the child stunt-
ing prevalences (which are highly correlated with 
underweight) are 18% for the group with highest 
mothers’ education, and 50% for the least educated 
group. In Sri Lanka, the analogous comparison in 
stunting is 13% versus 46%, in underweight 25% 
versus 58% [6].

Finally seasonal differences which are not often 
measured can be substantial—5 pp in Bangladesh and 
Cambodia, 14 pp reported in Vietnam (table 1.2, 
column E). First, this re-emphasizes caution in deriving 
trends from comparing surveys: a difference of 0.5 
pp/year is important, and many times this difference 
can occur between the good and bad seasons in one year. 
It is crucial to ensure that surveys compared are from 
the same time of year. For the purposes here, interven-
tions that reduce the stress on nutrition at the most 
vulnerable time may be indicated. These may address 
food insecurity and poverty, seasonal sickness, stresses 
of labor demands on child care, and other factors. The 
seasonal dimension tends to get overlooked, in part 
because as institutions and societies develop they 
smooth out seasonal differences; but specific interven-
tions may be indicated and need to be reviewed.

General child malnutrition is pervasive, improving 
too slowly. We can specify target rates of improve-
ment, and indicate factors that distinguish high and 
low prevalence groups. In chapter 2 we will examine 
the programs in place for addressing this problem, 
hence what more needs to be done. But general child 
malnutrition as marked by underweight or growth 
failure in preschool children is only one aspect of 
the problem. The cheapest foods—those that the 
poorest eat—have the lowest content of anything 
except energy; indeed, getting enough food energy by 
itself into the household is not necessarily the major 
part of the nutrition problem. It is no accident that as 
people get more money they tend to spend it on higher 
quality and more expensive calories, rather than on 
more of the same food. As Allen has pointed out [24], 
all those who are food-energy deficient are likely also 
to be micronutrient deficient; but so are many poor 
people on low quality diets with just enough food 

FIG. 1.4. Underweight prevalences in preschool children 
for most recent year by urban-rural location. Source: see 
table 1.2, column B. Data from various dates in the 1990s

FIG. 1.5. Underweight prevalences in preschool children for 
most recent year by best/worst province/state. Source: see 
table 1.2, column C. Data from various dates in the 1990s

FIG. 1.6. Underweight prevalences in preschool children for 
most recent year by income. Source: see table 1.2, column D. 
Data from various dates in the 1990s
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energy; thus there are bound to be even larger num-
bers of people suffering from micronutrient deficien-
cies than from overall lack of food. Micronutrient 
deficiencies are described later in terms of specific 
deficiencies. 

Food quality may be related also to differences 
between stunting and underweight. Underweight prev-
alences are highly correlated with stunting; much 
of the growth failure is, or leads to, short stature. 
Here underweight is used as the main measure, and 
generally similar conclusions on policy and program 
needs will be reached using either indicator. Moreover, 
underweight summarizes wasting as well, thus is the 
more general indicator. However, sometimes stunting 
and wasting do need to be distinguished, and the 
nutrition situation of China, in particular, may need 
to consider stunting as a separate problem. In rural 
China, underweight prevalences are less than 20% and 
falling at about 1 pp/year, but stunting is around 40% 
and improving slower. This distinction is not seen in 
the other countries. The overall food energy supply is 
now higher in China than in the other countries, at an 
average of 2,700 kcal/capita/day (1993–1995), and has 
increased substantially in recent years (e.g., from 2,280 
in 1978–1980) [25]. It is possible that this picture is 
of diet quality acting as a constraint on linear growth. 
Rickets is commonly reported and calcium intakes 
are known to be low [5, p. 14], only recently was salt 
iodization begun nationally, zinc may be deficient, 
and so on. Future research may elucidate the aspects 
of diet quality that should now be an emerging focus 
for nutrition policy in China—and indeed in other 
countries in Asia where access to food energy is becom-

ing less of an issue for some population groups.

Vitamin A deficiency 

Until quite recently, vitamin A deficiency (VAD) was 
assessed mainly by clinical signs, as symptoms of 
eye damage (xerophthalmia), which typically have a 
prevalence of 1% or less, but carry great risk. These eye 
changes reflect major damage to other organs, less vis-
ible, and research in the 1980s showed that a reduction 
in mortality amounting to 23% in populations with 
clinical deficiency was due to vitamin A repletion using 
periodic massive doses [26, 27]. Much of this mortality 
reduction had to be due to preventing sub-clinical 
deficiency. Since then, VAD has been determined using 
biochemical methods, of which the measurement of 
serum retinol levels of populations has become the 
most common. International goals have been agreed, 
envisaging ‘virtual elimination’ of VAD (by the year 
2000). This is taken to mean prevalences of low serum 
retinol (below 0.7 µm/l) of less than 5%, with clinical 
indicators of less than 1%.

Survey estimates of VAD, usually in preschool chil-
dren, are 0.5 to 1.4% using clinical signs, as shown 
in table 1.3, column A, and displayed in figure 1.7. 
Standardized estimates for each country for 1995, 
shown in table 1.3, column B, indicate that Bangladesh 
and Cambodia have clinical prevalences well over 1%, 
with India and Pakistan at 0.8%. The other countries 
are lower. The reduction in mortality averaging 23% 
probably applies to populations at around 1% clinical 
prevalence; thus around one-fourth of child deaths 

TABLE 1.3. Vitamin A deficiency (VAD): prevalences, trends, needs to meet goals

 A B C D E F G

  Prevalences serum retinol 
Capsule  Clinical prevalences (%) <0.7 µm/L (%) 

distribution 
 

     Proportional Years  coverage
 Survey Estimate Estimate Trend reduction to reach 5%  1994–1996 
 (yr) for 1995 for 1995 pp/yr (%/yr) prevalence (%)

Bangladesh NA 1.5 26.0 –1.09 3.0 19–54 92
India 1.4 (1988) 0.8 17.8 –0.78 3.0 16–42 90 (see note)
Pakistan  NA 0.8 17.6 –1.11 3.9 11–32  4
Cambodia 3–12 (1996)  1.3 23.9 –2.17 4.8   9–32 31
Vietnam 0.6 (1994)  0.3 10.5 –0.42 2.9 13–25 94
Sri Lanka 0.8 (1995) 0.2  7.7   –0.21 2.1 13–20  3
Philippines  0.5 (1993) 0.3  9.6 –0.28 2.3 16–28 62
China NA 0.2  7.6 –0.14 1.6 19–26 NA

Sources and notes:
NA = not available
Column A, prevalences of clinical VAD (Bitot’s spots and/or night-blindness) in preschool children: India [3, p. 17; 11, p. 4]; Cambodia [2, 

p. 10]; Vietnam [8, p. 10]; Sri Lanka (adult women) [7, p. 13]; Philippines [6, p. 38].
Column B through F, estimates as given in [11, p. 32], except column C, 1995 Government of Sri Lanka figures recently released shows 36% 

low serum retinol prevalence, hence trend unclear, [29, p. 31].
Column G, data for Bangladesh, India (reporting program coverage), Pakistan, Cambodia, Sri Lanka, Philippines, and China originating 

from UNICEF, [11, p. 34]; Vietnam, [8, p. 10].
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in South Asian countries and Cambodia might be 
expected to be prevented by eliminating vitamin A 
deficiency; around 10% is the expected reduction in 
the Southeast Asian countries—all potentially impor-
tant advances.

Indirect estimates of low serum retinol prevalences 
(<0.7 µm/l) in preschool children for the eight coun-
tries for 1995 are 8 to 26%, as shown in table 1.3, 
column C. (Direct estimates are only available for 
China, 1982, 18.5%; Pakistan, 1988, 50%; Philippines, 
1993, 10%). The prevalence defining a public health 
problem is set at 5% by WHO [29]. Thus all countries 
show a significant problem by this criterion. Sri Lanka 
recently reported the results of the first national survey 
of VAD done in 1995 [28], which estimated low serum 
retinol levels at 36%—substantially higher than the 
indirect values, and in fact the highest recently reported 
in the eight countries. Whatever the precise value for 
comparison, this finding certainly elevates VAD to a 
priority problem in Sri Lanka.

Socioeconomic development is known to favor 
vitamin A status, and improvements in health, not 
the least measles, to reduce VAD. In line with this, 
the prevalence of VAD is estimated to be falling sub-
stantially. Clinical prevalences of VAD have fallen for 
South Asia from 1.8% in 1985 to 0.95% in 1995 and 
for Southeast Asia from 0.43% in 1985 to 0.25% in 
1995 [14, p. 31, 76–7]. The estimated trend for low 
serum retinol levels in the eight countries is shown 
in columns D and E of table 1.3—there is as yet insuf-
ficient experience to know whether the trends should 
be extrapolated linearly or as a proportion (the latter 

gives a longer period), so each is given in columns D 
and E, and the resulting projected years to reach 5% 
prevalence shown in column F. Although the projected 
improvements are faster than for underweight, none-
theless for the next 20 years or so, maybe longer, many 
children will be at increased risk of dying because of 
VAD; and their health will suffer if they survive. 

Distribution of vitamin A capsules (VAC) has 
increased enormously in recent years, in large part as 
a result of UNICEF’s efforts, to the point that most 
of the vulnerable children in the eight countries now 
have potential access to the supplement. The hold-
outs, at least until recently, are Pakistan and Sri Lanka, 
which by 1997 had not fully acknowledged the extent 
of the problem, hence had not initiated VAD control 
programs. As will be discussed later, VAC distribution 
is not the only needed intervention (but an important 
start). A policy priority is quite clear: addressing VAD 
is economical, will bring important gains, and just 
needs to be done.

Iron deficiency 

Anemia (low hemoglobin in blood) is a major conse-
quence of iron deficiency, but not the only one, for 
example, cognitive development in children is held 
back. Equally, factors other than iron deficiency cause 
anemia, such as malaria. There are then four groups: 
anemic and iron deficient; iron deficient but not (yet) 
anemic; anemic but not due to iron deficiency; and 
adequate iron and hemoglobin status. Very roughly, 
the non-iron anemia and the deficient non-anemic 
groups cancel out—so anemia gives a reasonable 
estimate of total iron deficiency. This is important 
because prevalences of anemia are extraordinarily 
high, especially in the South Asian countries, and this 
implies very high levels of iron deficiency, much of 
which is reversible by better access to iron (and its 
absorption). 

Anemia prevalences as reported in the country 
studies are shown in table 1.4. Anemia, more than for 
other nutrient deficiencies, tends to be measured in 
many small surveys, usually of reproductive age, often 
pregnant, women. A global survey based primarily 
on these small-scale studies [14] shows no evidence 
of a trend through time, improving or deteriorating, 
in any region; but in South Asia, compared to other 
regions, there is a significantly higher prevalence in 
adult women, about 60%. The results for women in the 
eight countries shown in table 1.4 are in line with this 
overall estimate, reaching as much as 70% or more. 
The cutoffs for pregnant and non-pregnant women 
differ—11 versus 12 g/dl hemoglobin—so the results 
are not exactly comparable, but generally pregnant 
women are the most affected. Anemia contributes to 
maternal mortality, and may affect fetal development. 

FIG. 1.7. Prevalences of micronutrient deficiencies: iron-
deficiency anemia (IDA: in pregnant women, % <11 g/dl 
Hb); iodine-deficiency disorders: (IDD—goiter % in school 
age children); vitamin A deficiency, subclinical (VAD—pre-
schoolers, serum retinol, % <0.7 µm/L). Source: see tables 
1.3, 1.4, and 1.5. Data from various dates in the 1990s



13Situation analysis

Anemia in children tends to be overlooked, in the 
face of the huge problem affecting women. But anemia 
prevalences in infants and children, and adolescents, 
are high and represent a major cause for concern. 
Values for preschool children (table 1.4) are of the 
same order as for women. A recent WHO study esti-
mates the prevalence for children as ranging from 
53 to 64% in South Asia [31]. Thus over 200 million 
women, and nearly 500 million children (ages 0 to14 
years) are anemic, iron deficient, or both in Asia (and 
West Pacific for the children’s figure) [31].

Iodine-deficiency disorders (IDD) 

Iodine-deficiency disorders (IDD) are (with iron defi-
ciency) thought to be the most common nutrient 
deficiencies in the world. Clinical deficiency presents 
itself as goiter (enlargement of the thyroid gland in 
the neck), detected either visibly or by palpation. 
Iodine deficiency affects intellectual development and 
acuity. This can be irreversible if the damage occurs in 
utero or in early childhood; however, in older children 
and adults improved current performance has been 
demonstrated with iodine supplementation. Goiter 
rates are usually assessed in school-age children. In the 
Asian countries, surveys have indicated prevalences of 
goiter ranging from less than 10% (still quite a lot) to 
over 50%, the latter example in Bangaldesh in 1993 
[32]. Results given in the country reports are shown 
in table 1.5, columns A and B.

TABLE 1.4. Iron-deficiency anemia (IDA): anemia prevalences

 Anemia prevalence (yr)

 Preschool  Adult women

Bangladesh Not available 66%, pregnant 
  (Hb <8 g/dl))
 74%, not pregnant
  (1981)

India 50% (1993–95) 50–90% pregnant
  (several yr)

Pakistan 42% (1990–94) 55.3% (all)

Cambodia Not available 45.2% Hb (<10 g/dl)
  (1991–92)

Vietnam 45.3% (1995) 52.7%, pregnant (1995)
 40.2%, not pregnant

Sri Lanka Not available 39%, pregnant (1994)
 45%, not pregnant 
  (1994)

Philippines 49.3% (<1yr) 43.6%, pregnant (1994)
26.7% (1–6yr)  24.0%, not pregnant
  (1993) 

China 25% (1992) 35%, pregnant (1992)

Sources and notes:
Preschool children, cutoff for anemia prevalence is Hb <12 g/dl. 

India [3, p. 16]; Pakistan [4, p. 14]; Vietnam [8, p. 11]; Philippines 
[6, p. 36]; China [5, fig. 8].

Pregnant women, cutoff for anemia prevalence is Hb <11 g/dl. Not 
pregnant women, cutoff for anemia prevalence is Hb <12 g/dl. 
Bangladesh [13, p. 82]; India [3, p.17; 30, p 15]; Pakistan [4, p. 
14]; Cambodia [2, p. 11]; Vietnam [8, p. 11]; Sri Lanka [7, p. 13]; 
Philippines [6, p. 36]; China [5, p. 15].

TABLE 1.5. Iodine-deficiency disorders (IDDs): goiter prevalences and salt iodization

 A B C 

 Goiter 
Salt iodized

 

 % Age group % (year) Other 

Bangladesh 47.1 All (1993) 78 (1995/98) Range goiter: 27.2% (hills, male) 
 55.6 Women, 15–44 yr  to 59.8% (flood, female)

India 25 Endemic areas, all  70 (1995/98) Range goiter: 1.5% (Assam) 
    to 68.7% (Mizoram)

Pakistan 30  6–12 yr (<1993) all  19 (1995/98) Not reported

Cambodia 12 8–12 yr (1997)  7 (1995/98) Range goiter: 1–39% by area
 17 all  

Vietnam 9–40 8–12 yr (1993) 6 (1997)  Range goiter: 9–40%

Sri Lanka 62 Pregnant women (1987/89) 47 (1995/98) Not reported
 (see note) 

Philippines 21–27 Pregnant women (1993) 15 (1995/98) Not reported
 6 All ages

China 9 (1986) School age 76 (1995) Not reported

Sources and notes:
Column A, Bangladesh [32, p. 2, 5]; India [3, p. 17]; Pakistan [4, p. 14]; Cambodia [2, p. 9]; Vietnam [8, p. 9]; Sri Lanka [7, 

p. 13]; Philippines [6, p. 40]; China [13, p. 78].
Column B, all figures from [13, p. 106–7]; except China [5, p. 5].
Column C, Bangladesh [32]; India [3, p. 17];Cambodia [2, p. 9]; Vietnam [8, p. 9].
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In many countries there is considerable geographical 
clustering of IDDs, remote areas tending to be the 
most affected. In Cambodia, for example, a survey in 
1997 showed a range of total goiter from 1% to 39% 
by province, with a number of areas having a severe 
IDD problem (defined as greater than 30% goiter), 
even though the country overall would be defined 
as having a mild problem [2, p. 9–10]. It should also 
be considered that the presence of clinical signs in 
the population means that a larger part of the popula-
tion probably is mildly deficient. This is sometimes 
assessed using biochemical methods, such as urinary 
iodine or thyroid stimulating hormone (TSH) in 
blood, but these measurements are not used widely 
enough to allow assessment in the eight countries; 
nonetheless, abnormal TSH levels demonstrated in 
China contributed to an increased commitment to 
address IDDs there. In effect, the policy should be 
to assure adequate iodine intakes throughout the 
population, most of which is at some risk of IDD, with 
particular attention to the high goiter areas—which 
are often also the most difficult to cover.

While the consequences of severe deficiency are 
dramatic, as cretinism and severely stunted growth 
(dwarfism), the effects of sub-clinical deficiency are 
less well known. This is especially important for fetal 
growth, and indeed where goiter is less common it 
appears most obviously in pregnant women—in Sri 
Lanka this is now said to be the only group in which 
goiter is observed (Prof. H. de Silva, personal com-
munication, 1997). Research stemming from the cur-
rent studies has indicated in Bangladesh that access 
to iodized salt is related to child growth (J.B. Mason, 
preliminary results, 1999; R. Karim, personal com-
munication, 1999); and in Sri Lanka a possible link 
with birthweight was seen [19]. If this is confirmed 
the implications are extensive: if there is a birthweight 
response to iodine in populations with minimal goiter, 
then fetal growth (possibly including brain growth) is 
being held back by a mild deficiency, reversal of which 
can be expected to favor child development overall, 
and in fact itself reduce low birthweight and numbers 
of underweight children.

Recent research has stressed other benefits of reduc-
ing iodine deficiency. In Indonesia a dramatic drop 
in infant mortality was demonstrated with iodized 
oil supplements to the infant [33]. In China, iodizing 
the water supply not only reduced human mortality 
but increased livestock productivity at the same time 
[34]. Because iodine deficiency is so widespread, and 
its effects on normal physiology extensive, controlling 
the deficiency can be expected to bring major benefits 
not all of which may be predicted by conventional 
wisdom at this time.

The most crucial issue in reaching satisfactory iodine 
status appears to be ensuring that the salt supply is 
adequately iodized. In many countries programs for 

iodizing salt are underway, and in some legislation is 
in place, but the problem is quality control, especially 
where there are many manufacturers and supervision 
is weak. Addressing this issue has potential for invest-
ment, and will be discussed further later. 

Other micronutrient deficiencies 

Deficiencies of iron, vitamin A, and iodine all have 
clearly recognized clinical signs, have been studied for 
many years, and are given priority in part as a result. 
In all likelihood, a number of other deficiencies are 
widespread, but have less specific or easily recognizable 
signs [35, 36: type I and II nutrients]. Zinc is a classic 
example: it is involved in many metabolic processes, and 
its deficiency affects many functions including immu-
nity and growth; however, the deficiency is difficult to 
demonstrate, depending usually on finding a growth 
(or health) response to intervention on an experimen-
tal basis. Where looked for, the response is often found, 
and a consensus is developing that zinc deficiency may 
be serious and widespread. Similar considerations may 
apply to other vitamins and minerals [14].

The time may be coming when we should consider 
multiple micronutrient supplementation and fortifica-
tion, rather than continuing to address deficiencies one 
at a time. This may be especially pertinent in urban 
areas, where the prospect of a full range of needed 
micronutrients from the limited foods available to 
poor people is dim.

The country studies identified a number of concerns 
for control of multiple micronutrient deficiencies. 
Rickets has been reported as widespread among young 
children in China for some time. Clinical rickets is 
reported with prevalences of 6 to 44% in children 
under three, varying by area, and of 7 to 24% in 
adolescents in northern and central China [5, p.16]. 
Bone mass density measurements have confirmed 
differences between areas, and have shown a relation 
to dietary calcium which is estimated to be very inad-
equate especially in rural areas. Both vitamin D and 
calcium are implicated in the concern for poor bone 
health, which has consequences for child bearing 
and for the elderly. Other reports do not highlight 
calcium/vitamin D as potential problems, but they 
are likely to exist especially among the poor. While 
more research is needed, strengthening interventions 
in terms of vitamin D distribution (given to children 
under 3 years of age) and dietary calcium availability 
are likely to be needed and should be foreseen, certainly 
in China and quite possibly elsewhere. 

Zinc deficiency is noted as a possible problem 
in Vietnam, where earlier studies showed a growth 
response to zinc supplementation [7]. It is likely that 
the deficiency exists in other populations in Asia, 
although the reports have not gone into this.
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Folic acid deficiency, while not highlighted in the 
reports, almost certainly occurs and contributes to 
anemia. Folate has been implicated in neural tube 
defects in fetal development, and supplementation is 
recommended for women of child-bearing age in, for 
example, the United States [37]. Iron supplementation 
to combat anemia usually includes folate in the sup-
plement, and support for iron/folate tablet distribution 
can help insofar as this supplementation is effective. 
Possible initiatives for multiple nutrient supplementa-
tion might be another way to go for folic acid.

The other micronutrients specifically mentioned 
are vitamin C, thiamine, and riboflavin (in the Philip-
pines) [8]. In addition, selenium should be considered, 
having demonstrated effects on health in China and 
the United States (cancer incidence) [38], and no 
doubt others are significant.

Underlying and basic causes of 
malnutrition 

The conceptual framework for analyzing malnutrition 

for these studies is represented by the UNICEF model 
[39] reproduced in figure 1.8. This framework pro-
vides a common language, and a means of organizing 
thinking about problems of malnutrition and how to 
address them. In analyzing the nutrition situation in 
the eight country studies, the causes of malnutrition 
were viewed as ‘food, health, and care’ at the underly-
ing level, and more fundamental social, economic, and 
political factors at the basic level. Addressing these 
factors, and their interplay as they condition feasibility 
and effectiveness of interventions, is at the core of 
planning for investment in nutrition. 

‘Care’ refers to the behaviors and practices of car-
egivers (mothers, siblings, fathers, and child care 
providers) to provide the food, health care, stimula-
tion, and emotional support necessary for children’s 
healthy growth and development. These practices 
translate food security and health care resources into 
a child’s well-being. Not only the practices themselves, 
but also the ways they are performed—with affection 
and with responsiveness to children—are critical to 
children’s growth and development [40]. All three 
elements (food, health, and care) must be satisfactory 

FIG. 1.8. Conceptual framework for the causes of malnutrition in society. 
Source: redrawn from UNICEF, 1990 [39]
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for good nutrition. Even when poverty causes food 
insecurity and limited health care, enhanced caregiving 
can optimize the use of existing resources to promote 
good health and nutrition in women and children. 
Despite the recognition of the importance of care in 
the country reports, there is little systematic experi-
ence at the field level and the reports do not generally 
describe care as an integral part of community-based 
nutrition programming.

Selected indicators have been compiled, as far as pos-
sible from the country reports, relying on international 
statistics only when these are not available from the 
country documents. The aim is to review briefly the 
causes of malnutrition before examining the possible 
actions now needed to better address them. Certain of 
the causal factors are themselves actually programs, or 
lack of them—access to health care, for instance—so 
there is a close connection between this and the next 
section. Here the causal factors are briefly described.

Maternal care during pregnancy and delivery has a 
major influence on the health, well-being, and nutri-
tional status of both mothers and babies. Moreover, 
the assurance of adequate obstetric care is probably 
important in motivating mothers to take steps to 
ensure a good weight gain and an adequate birth-
weight. Access to antenatal care, shown in table 1.6, 
column A, is assured for almost all mothers in Sri 

Lanka, Vietnam, and China, while falling below 25% 
for rural mothers in Bangladesh and Pakistan. Urban 
access is usually substantially more than rural. Access 
itself does not identify quality and content of the serv-
ices. Attention to antenatal care will be stressed in the 
plans discussed later. Part of this can fit into existing 
coverage, but in the South Asian countries especially, 
extending this coverage is a priority, particularly in 
rural areas. 

Attendance by trained people at delivery is report-
edly very low in rural areas of the South Asian coun-
tries—less than 10% in Bangladesh and India—see 
column B of table 1.6. The divergence in India between 
antenatal care as estimated by tetanus immunization 
and care at delivery is presumably due in part to 
transport and access problems at the time of delivery. 
In contrast, China, Sri Lanka, and Vietnam have high 
coverage at birth. This introduces the prospect of 
high coverage of additional interventions, such as 
administering a high dose of vitamin A shortly after 
delivery, through the existing services.

Breastfeeding practices are of crucial importance 
in infant nutrition. There are at least three distinct 
problems. First, breastfeeding should be initiated soon 
after birth, especially to ensure that colostrum is fed. 
Second, breastfeeding should be exclusive for the first 
four to six months, and this rarely happens. Third, after 

TABLE 1.6. Factors affecting underlying causes of malnutrition

 A B C D

 Antenatal care  Delivery by   Measles immunization
 received trained personnel Breastfeeding coverage

Bangladesh Urban 59% (1996) Urban 35% (1996) Not reported Urban 80% (1996)
 Rural 23% Rural 6%  Rural 69%

India Urban 80.7% (1992) Urban 8.1% (1992) Not reported Urban 57.5 (1992)
 Rural 55.3% Rural 9.4%  Rural 37.7
 Total 61.1% Total 9.1%  Total 42.2%

Pakistan Urban 60.4% (1990/91) Urban 60.6% (1990/91) 94% at 1 yr Urban 64.6% (1990/91)
 Rural 17.0% Rural 24.1% Mean duration exclusive 0.5 mo Rural 43.6%
 Total 30.4% Total 35.4%  Total 50.2%

Cambodia (<40%) (1990) Not reported 90% at 1 yr 75% (1992–95)
   Mean duration exclusive 5.3 mo

Vietnam (>90%) (1990) (90%) Mean duration 16.9 mo 93% (1993)
   Exclusive at 3 mo 59%

Sri Lanka 99% (1993) (94%) Mean duration 23 mo 88% (1995)
   Mean duration exclusive 1.2 mo

Philippines (60–79%) (55%) Not reported 88% (1993)

China (80–89%) (95%) Mean duration 12 mo  75% (1995)

Sources and notes:
Column A, Bangladesh [1, p. 51]; India [3, p. 115 ]; Pakistan [4, p. 21]; Sri Lanka [7, p. 25]; ]; Cambodia (pre-natal care per 1,000 live births), 

Vietnam (from births attended), Philippines, China [41, p. 106–7].
Column B, Bangladesh [1, p. 51]; India [3, p. 115]; Pakistan [4, p. 22]; Vietnam, Sri Lanka, Philippines, China [41, p. 106]. 
Column C, Pakistan [4, p. 20–21]; Cambodia [2, p. 20, 23]; Vietnam, [8, p. 16]; Sri Lanka [7, p. 28]; China [5, p. 19].
Column D, Bangladesh [1, p. 51]; India [3, p. 11]; Pakistan [4, p. 22]; Cambodia [42, p. 84]; Vietnam, Philippines, [41, p. 106]; Sri Lanka 

[7, p. 34]; China [5, p. 19].
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four to six months, adequate complementary foods, 
including solids, must be introduced, and this practice 
is greatly delayed for many children in Asia. These 
three problems account for a substantial amount of the 
post-natal growth failure in the Asian child population. 
Indicators of these processes are discussed next.

In a number of countries, colostrum (the first milk 
secreted, rich in antibodies and nutrients) is discarded 
traditionally. This is reported in Bangladesh (47% do 
not feed it) [1, p. 26]; in Pakistan, only 25% of mothers 
are reported to initiate breastfeeding within 24 hours 
of delivery (in part because of beliefs about colostrum) 
[4, p. 19]; Cambodia [2, p. 20] and Vietnam [8, p.17] 
report late initiation of breastfeeding after delivery; a 
demographic and health survey (DHS) in Sri Lanka 
reported that colostrum is only fed to 55% of infants 
[7, p. 27]. A straightforward (in principle) change 
in infant caring practices for many of the mothers 
giving birth—to ensure that the new born receives 
the colostrum, which is precisely as nature intended—
could have a beneficial effect on infant growth and 
development.

The practice of exclusive breastfeeding—ideally, 
nothing except breastmilk is given, not even water—has 
been established as beneficial up to four to six months 
of age. But this is rarely practiced. For example, 
the average duration of exclusive breastfeeding is 
reported to be only 0.5 months in Pakistan (table 1.6, 
column C), and 1.2 months in Sri Lanka; in Cambodia 
and Vietnam the period is somewhat longer on aver-
age. Social factors like mothers’ labor demands, as well 
as tradition, act against exclusive breastfeeding. This 
practice needs to be promoted, particularly in view of 
the very high incidence of diarrheal disease in Asia.

Infants at four to six months of age need more 
energy and other nutrients than can be provided by 
breastmilk. The sudden fall in growth rates at this age, 
in all poor countries but particularly marked in Asia, 
is largely due to problems associated with this need 
for additional food. Thus by six months, any children 
not getting additional foods, including solids, are 
not getting enough food. Yet more than 50% of nine-
month-old infants in India [3, p. 26], and a similar 
number in Sri Lanka as illustrated in figure 1.9 [41], 
do not get any solid foods at all. This late introduction 
of complementary foods is associated with inadequate 
growth and the onset of nutritional deterioration [44, 
p. 12]. Data for other Asian countries can be found 
elsewhere [45, p. 37]. 

Coverage of measles immunization is a measure of 
the coverage of health services, as well as a crucial 
health intervention in its own right. It also tends to be 
well correlated with coverage of other vaccines, and 
so acts as a proxy for these. The increase in coverage 
of measles immunization in the last 15 years predicts 
part of the improvement of child nutritional status. 
Generally, a measles immunization coverage of around 
90% is considered necessary to halt transmission 
and prevent epidemics, and this is incorporated in 
international goals, like those of the World Summit 
for Children [16, p. 72]. Data available from the coun-
try reports (see table 1.6, column D, and fig. 1.10) 
show inadequate coverage in many areas, although 
the estimates vary—for example, differences between 
administrative reports and survey results are common, 
as seen in Cambodia. Coverages reportedly are high, 
up to 90%, in Vietnam, Sri Lanka, and Philippines, 
and in the urban areas of the South Asian countries. 
In rural areas of India, Pakistan, and Bangladesh there 
is still some distance to go in immunization coverage, 
with levels of 50% or less. This contributes to the 
higher levels of child malnutrition, both directly (as 
reduction in vaccine-preventable diseases) and in its 
reflection of poor access to health services. 

FIG. 1.9. Example of feeding practices for young children in 
Asia. Sri Lanka: Feeding practices by child’s age in 3-month 
groups. Source: ref. 41

FIG. 1.10. Measles immunization coverage. Source: see 
table 1.6, column D
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Access to safe water and adequate sanitary facilities 
have a major effect on malnutrition. The standard 
statistics as available from UNICEF or WHO (this 
source is used as the data are not given consistently 
in the country reports) are shown in table 1.7 and 
figures 1.11 and 1.12. In most of the countries, except 
Cambodia and Vietnam, urban areas are reported to 
have safe water supplies, although the reports may not 
be fully comparable between countries. Rural areas 
are always less well served, and there is clear priority 
for improved coverage in most countries. Sanitation is 
generally less adequate in all the countries, with very 
low access to adequate sanitation reported in all rural 
areas, especially China, Cambodia, India, and Pakistan. 
Both poor water supply and bad sanitation are almost 
always associated with growth failure in children. Such 
associations were not explicitly investigated in most 
country studies; results from Cambodia are likely to 
be typical, showing nearly 10 percentage points differ-
ence in child underweight prevalence between those 
with better and worse sanitation, somewhat less with 
water supply; similar results were seen in Sri Lanka 

[2, p.12, 40; 6, p. 37]. Interactions between water and 
sanitation are common, and need to be analyzed to 
indicate the mix of interventions likely to be most 
effective. Water supply in particular is usually seen as 
a high priority for households, and community based 
programs would often include improvements in water 
quality and availability.

There are many basic causes of malnutrition in Asian 
countries. Selection here is based on consideration of 
the most salient, bearing in mind that some prospect of 
intervention to alleviate them makes them operation-
ally relevant. In table 1.8 indicators of four such fac-
tors are summarized, taken largely from the country 
reports. 

Secondary school enrollment and literacy, notably 
as they refer to women, are both demonstrably associ-
ated with child nutrition in cross-country studies 
[16, p. 96, 111] and known to be influential within 
individual households and communities. The relative 
levels of school enrollment and literacy of women in 
comparison to men are commonly taken as a measure 

TABLE 1.7. Factors affecting underlying causes of malnutrition: access to water, sanitation, and health services

 % population with access % population with access % population with access 
 to safe water, 1990–95 to adequate sanitation, 1990–95 to health services, 1990–95

 Urban Rural  Total Urban  Rural Total Urban Rural Total

Bangladesh  99  97  97 75  34  30 NR NR 45
India  85  79  81 70  14   29  100  80  85
Pakistan  91  76  79  62  19  33 99  35  39
Cambodia 65  33  36 81  8  14 80  50  53
Vietnam 53  32  36 47  16  22 100  80  90
Sri Lanka 87  49 53 67  60  61 NR NR 93
Philippines 93  77  85 79  62   69 77  74  76
China 97  56 67 74 7  24 100  89   92

NR = not reported. 
Source: ref. 16, p. 84–5. 

FIG. 1.11. Percent population with access to adequate sanita-
tion, 1990–1999. Source: see table 1.7

FIG. 1.12. Percent population with access to safe water, 
1990–1996. Source: see table 1.7
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of gender equality [48, p. 72]. Where secondary school 
enrollment of girls is relatively high, it tends to be 
similar to that of boys—in other words there is little 
gender-based discrimination. This seems to be the case 
in Sri Lanka and the Philippines, with little discrimina-
tion also evident in Vietnam and China. In contrast, 
Bangladesh and Pakistan have very low secondary 
school enrollment of girls—less than 20%—and this 
is less than half the enrollment of boys (table 1.8; 
figure 1.13). The gender ratios for literacy are similar; 
Cambodia has data on literacy, indicating a picture 
like the South Asian countries, with less than half as 
many women literate as men. Undoubtedly increas-
ing school enrollment and literacy of women will 
have a direct effect on maternal and child nutrition. 
Policy measures and cultural changes that enhance the 
status of women—reflected in education, but going far 
beyond—are among the most crucial. Indeed, much 
of the higher than expected prevalence of malnutrition 
in the South Asian population has been ascribed to 
the suppression of women’s status and rights in this 
region [49].

Not all poor children are malnourished, but almost 
all malnourished children are poor. Reducing poverty 
benefits nutrition, although just waiting for poverty 
alleviation to solve the problem will take an unac-
ceptably long time (as discussed in the context of 
table 1.1). In any case, poverty is undoubtedly involved 

with malnutrition; it can be argued that malnutrition 
is one of the worst aspects of poverty. Household 
food insecurity is an important mechanism whereby 
poverty and malnutrition are intertwined. In most 
cases the solution to household food insecurity is 
much the same as poverty alleviation—either directly 
through social safety nets [50] or through employment 
and increased real income—which is logical as in poor 
families 70% or more of their expenditure is on food. 
Thus the real price of food (usually calculated as the 
ratio of the food price index (FPI) to the consumer 

FIG. 1.13. Relative percentages of girls and boys enrolled in 
secondary schools, 1990–1996. Source: see table 1.7

TABLE 1.8. Indicators of underlying and basic causes of malnutrition

 A B C D

 Secondary school   Household
 enrollment (1990–94) Literacy (1995) Poverty food security

  Female/   Female/  % spent FPI/CPI
 Female % male ratio Female % male ratio % below poverty line on food (1980 = 100)

Bangladesh  13 0.52 26 0.53 Urban 51%, rural 51% (1990) 59  91 (1993)

India  38 0.64 38 0.58 Urban 38%, rural 49% (1990) 52 102 (1993)

Pakistan 13 0.46 48 0.50 34% (1990/91); 37  101 (1990)
     urban 28%, rural 37%

Cambodia  NR  NR 22 0.46 NR 62 NR

Vietnam  41 0.93 91 0.94 NR 59 NR

Sri Lanka 78 1.10 87 0.94 Urban 15%, rural 36% (1995) 43 NR
     (20–40% by region)

Philippines 65 1.02 94 0.99 Urban 40%, rural 54% (1994) 51  90 (1993)
     (29–65% by region)

China 51 0.85 NR NR Rural 12% (1990) 61 103 (1990)

NR= not reported.
Sources and notes:
Column A, [42, p. 86–7].
Column B, [42, p. 86–7]. 
Column C, Bangladesh, India and China [46, p. 170–1]; Pakistan [4, p. 30]; Sri Lanka, regional data, [7, p. 39]; Philippines [6, p. 62].
Column D, percent of income spent on food: figures for Bangladesh, India, Pakistan, (also [4, p 19]), Sri Lanka, Philippines, China from 

[46, p. 80–5]; Cambodia, calculated from table 1.11 [2, p. 25]; Vietnam [8, p. 23].
Column D, food price index (FPI)/Consumer price index (CPI): Bangladesh [47, p. 11]; India [47, p. 33]; Pakistan [14, p. 22]; Philippines 

[47, p. 49]; China [47, p. 19]. 
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price index (CPI), i.e., FPI/CPI [17, p. 119] ) itself 
provides a useful indicator of changes in household 
food security.

Average values of certain of these indicators are 
given in table 1.8. Noting that poverty lines may not 
always be fully comparable between countries, the data 
nonetheless stress that poverty affects nearly half the 
households in much of the region, with considerable 
variation between areas and rural/urban location. On 
average, households in most of the countries spend 
over half their income, usually around 60%, on food. 
This must mean that many households, even if just 
getting enough food energy do so at the cost of most of 
their resources; these should legitimately be regarded 
as suffering from food-related problems [51]. These 
are especially vulnerable to changes in the relative 
price of food (as shown table 1.8 as an index of food 
prices as a proportion of general consumer prices 
(FPI/CPI)) which fortunately has been fairly stable 
in recent times. In the absence of better indicators 
of household food security for the populations, track-
ing the percentage spent on food—preferably disag-
gregated to sub-national groups—and the FPI/CPI 
should give some overview of progress in the future. 

Clear thinking is needed about the precise problem 
of food consumption, security, and poverty, in relation 
to child malnutrition. These are related in complex 
ways. For example, the additional quantity of food 

needed to feed a preschool child is a relatively small 
proportion of the household’s overall needs, and may 
be less of a constraint than time to nurture the child, 
for example. Since these are all related, disentangling 
the effects is tricky; but household food insecurity 
cannot be used interchangeably with malnutrition, nor 
indeed is it always highly related. Second, a static view 
is misleading; poor people may well be hungry some 
of the time, and will reduce activity as a result, but they 
cannot be in permanent energy deficit and survive. 
Hence the often-cited numbers of ‘hungry’ people 
(780 million at a recent count) cannot be continuously 
in deficit for years at a time, or there would be 780 
million famine deaths. 

A multi-factorial, holistic view is better in which 
problems of food access and poverty are seen to inter-
act with many others to cause malnutrition. This leads 
to designing programs that may address a number of 
causes of malnutrition, pragmatically prioritizing those 
feasible at the time, which may range from poverty 
alleviation to antenatal care. Common features of 
these are that often they are perceived as important by 
communities. A number of encouraging experiences 
exist, particularly that of Thailand [52, 53], where 
multi-faceted village-based programs covered much 
of the country starting in the 1980s, and contributed 
to the most rapid improvement in national nutrition 
ever reported.
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Chapter 2

Community-based programs and service delivery

Issues 

Much of the information for this chapter comes from 
the second chapters of the country reports [1–8]. 
Programs which bring individual families into contact 
with village-level workers can succeed in improving 
in child health and nutrition. While the evidence is 
not extensive—impact evaluations are not common 
enough—data from within Asia (e.g., Thailand) and 
elsewhere point firmly in this direction [9]. Programs 
that are developed to the point that individual vulner-
able children are identified and helped should be 
effective; in fact this is what happens in countries with 
fully developed social services.

A key feature of community-based programs is 
that they are owned largely by the community, with 
significant input from outside, often from govern-
ment services. Service delivery usually refers to the 
health system and is facility-based (clinic or health 
center); schools may also be involved. Occasionally 
new organizations are formed for this purpose, such as 
the Integrated Child Development Services (ICDS) in 
India (under the Dept. of Women and Child Develop-
ment). Some involvement of government services is 
usually essential for supporting community activities. 
The core of community actions is the village worker, 
often a volunteer, referred to as a ‘mobilizer;’ support, 
supervision, and training are provided by a ‘facilitator,’ 
generally a full time employee of the government (or 
non-governmental organization (NGO)). The ratios of 
mobilizers to households, and facilitators to mobiliz-
ers, is a crucial factor. In Thailand [10, 11] these were 
both 1:10–20; here, 1:20 at each link is taken as a 
benchmark; this implies one supervisor (facilitator) 
to 400 households. These ratios refer to part-time 
volunteer workers, and could be higher for full-time 
workers, especially with remuneration.

The content of community-based programs, and of 
facility-based activities aimed at nutrition, depends in 
part on the local causes of malnutrition. A question of 
scope arises too. In general, there is a core of activities 
likely to be included under most circumstances (which 

may be viewed in relation to the lifecycle [12]) in 
support of antenatal care, safe delivery, breastfeeding, 
immunization, growth-monitoring, management, 
and referral in sickness, micronutrients, weaning 
practices (some of these are described as caring prac-
tices [13]). For health facility-based service delivery, 
these generally fall within the scope of the Integrated 
Management of Childhood Illness (IMCI) [14]) initia-
tive. A number of more fundamental actions may be 
included, depending in part on what other programs 
are under way—water and sanitation, home gardens, 
and public food distribution are often regarded as 
within the scope; microcredit and social safety nets, 
while clearly relevant, may be supported by other 
organizations [9]. In Thailand, for example, nutrition 
policy encompassed, or linked with, poverty allevia-
tion and primary health care; and village programs 
included rural job creation, village infrastructure 
development, provision of basic services, and agricul-
tural production [15, 16]. 

Here, as in the country studies, nutrition activities 
while not rigidly defined are mostly viewed quite nar-
rowly in the sense of those over which the nutrition 
community has some direct influence [17, p.16]. In no 
way does this overlook the importance of basic causes, 
but is for a practical reason: resulting projects will 
need to be anchored in actions that are recognized as 
stemming from concerns about nutritional problems 
(as reviewed in chapter 1). In the context of ‘support-
ing policies’ (chapter 3) some broadening to address 
more basic causes is possible.

The guidelines for the country studies (given in 
Annex 1) suggested that current and planned programs 
relevant to nutrition should be analyzed first by indica-
tors of their coverage and targeting. That is, as percent 
of the at-risk population participating in the program; 
then by how far this coverage is oriented towards the 
most needy. A third criterion is described as ‘intensity’: 
how much resources are used per participant—which 
may be quantified as US$/participant/year, or by the 
number of children per mobilizer, facilitator/mobilizer 
ratios, and so on. Some levels of resource use for 
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comparison purposes can be suggested. Around US$5 
to $15/participant/year seems to be associated with 
effective programs, at least those that do not include 
provision of supplementary food, which could double 
the cost [9, ch. 5]. In principle, these three measures—
coverage, targeting, and intensity—can be obtained 
from program data. In many cases well-conceived 
programs may be ineffective simply because their 
coverage is too low to have a broad impact on the 
problem, or because they do not reach those most in 
need. In other cases, the principles may be correct but 
an unrealistically low level of resources is committed, 
so nothing much really happens. These indicators pick 
up such issues.

The next question in analyzing nutrition-relevant 
activities concerns the program content. If programs 
are reaching the needy, and are adequately resourced, 
they should be effective if they address real causes of 
malnutrition, ones that are open to modification, 
and if interactions with other conditioning factors 
are taken into account. Programs need to fit the local 
context. In the earlier study of about 20 successful 
programs in South Asia [18], factors were grouped 
as ‘contextual’ and ‘programmatic’—one point being 
that program activities can be successful under some 
conditions and not others—and both need to be 
taken into account. Examples of the contextual factors 
defined in the study are political commitment at all 
levels of society, literacy, and empowerment of women. 
Program factors, influenced by those responsible for 
the programs, included processes for participation, 
shared program ownership, identification of mobiliz-
ers and facilitators, good management, and others.

A further level of detail is necessary. For example, 
the actual changes in behavior aimed at need to be 
relevant and important. As seen in chapter 1 some 
common practices are not optimal for infant feeding 
(like late initiation of breastfeeding), but these are 
not always adequately addressed in programs. As 
another example, the misconception still persists that 
inadequate protein intake is a major issue; even though 
some 30 years have passed since it was realized that 
protein requirements had been overestimated, some 
programs still treat this as an issue. Further, program 
components must be recognized as a priority by the 
communities themselves. Water supply is a common 
concern, for instance, and village health/nutrition pro-
grams that fail to address this may be seen as of mar-
ginal relevance to real problems. On the other hand, 
growth-monitoring is remarkably popular, but all too 
often it is not linked to anything that actually promotes 
growth; it should form the basis for many community 
actions, but obviously without these actions it has no 
effect and can be a waste of resources.

In most of the programs reviewed in the country 
studies not much detail of the content of different 
activities is given. This may not be a major constraint 

in deciding how to strengthen them, because reori-
entation of programs that have good coverage and 
adequate resources may be feasible at a later stage. On 
the other hand, some details are crucial, for example, 
some programs specifically do not target the most 
vulnerable age groups. In other cases, such as public 
food distribution, some entrenched programs are 
not cost-effective in changing nutrition conditions, 
although perpetuated ostensibly for this reason, but are 
very difficult to change, largely for political reasons. 

A final introductory point: it is very striking that 
none of the country reports can rely on rigorous 
program evaluations. Most of the analysis and plan-
ning is based on supposition of what works. Hardly 
any evaluation results suitable for the planning needs 
actually exist—it is not the fault of those doing the 
country studies! It is urgent to set up some well-
designed evaluations, as soon as possible, to support 
the kind of conclusions we are trying to reach here. In 
the meanwhile, it should be recognized that much of 
this is (hopefully) educated best-guesswork.

Characteristics of current programs (aimed 
at general malnutrition) and gaps to be 
filled 

A large number of nutrition-oriented programs are 
underway in the eight countries in the study. Those 
discussed here are selected (about three per country) 
as large-scale with significant population coverage; or 
as providing particular insights for future program 
design. A summary of some of the program character-
istics is given, for general malnutrition, in table 2.1, 
which contains examples of the data discussed below. 
Micronutrient deficiencies are discussed in a later sec-
tion in this chapter. In table 2.1, selected programs are 
described in terms of type and content, then coverage 
and targeting, followed by resources used. The data are 
derived largely from the country reports.

Community-based nutrition-oriented 
programs 

All the countries have some experience with commu-
nity-based programs (summarized in table 2.1). Gener-
ally the geographical coverage is rather low, not much 
positive targeting exists (towards the most needy), 
and the intensity of application of resources, except 
in pilot exercises, is low and likely to be inadequate. 
The content of the programs needs to be revised and 
updated in many cases. Examples are discussed below. 

The first conclusion is that there is no one factor that 
if fixed would allow the present programs to suddenly 
accelerate nutritional improvement. Most aspects 
need development, and a major issue is inadequacy of 
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Public Distribution 
System (PDS)

Subsidized food and basics 
thru fair price shops (FPS)

Poor are targeted, but much 
leakage. Coverage 85% of 
areas

350,000 FPS, 1/2500. About 
20kg/capita/yr cereals 
distributed

Tamil Nadu Inte-
grated Nutrition 
Project (TNIP)

Thru paid community nutri-
tion workers (CNW). Feed-
ing for underweight, plus 
services

Children 6–36 mo, pregnant 
and lactating; selection of 
those with growth failure. 
40% of blocks, 20% children 
participated in 1990

TNIP II 0–6 yr children

US$9/capita/yr (1985) plus 
~US$3 on food.

TNIP II supervision ratio 1:10
1 CNW: 300 children

Prime Minister’s 
Program for 
Family Planning 
and Primary 
Health Care

Lady Health Workers (LHW) 
at village level, link with 
health, provide certain 
services including nutrition 
education

LHWs in 110 of 120 districts—
mothers and children 
targeted

Supervision 1:33, ~ 1 LHW:
500 children

Health and 
Nutrition Devel-
opment Society 
(HANDS)

Community-based, small-scale 
Social mobilization, improving 

women’s status are compo-
nents

50 villages, 35,000 children 
under 12

Not given 
Evaluations indicate significant 

impact

Bangladesh Inte-
grated Nutrition 
Project (BINP)

Community-based nutrition; 
includes supplementary food

Children < 2 yr, pregnant and 
lactating women.

8m people (7% of population)

1 mobilizer (community nutri-
tion promoter) per 1000 
population. US$14m/yr 
~US$18/capita/yr

Family welfare Family planning Pregnant and lactating women, 
49% of couples

1 family welfare assistant per 
7,000 population

Control of 
diarrheal disease

Diarrheal disease control Children in health centers with 
diarrhea; about 50% of areas 
covered

Oral rehydration therapy, 
~ 1 unit per 40,000 children

Overall: 10 large programs/service delivery systems are in the country study (mostly governmental); coverage usually 
<50%, especially rural areas; in area covered, resources of trained and supported staff low. Expansion of coverage and 
increased intensity needed.

India

Integrated Child 
Development 
Services (ICDS)

By Anganwadi worker (ANW) 
in village centers; include 
supplementary food, health, 
and education services

Children 0–3 and 3–6 yr, preg-
nant and lactating women. In 
3900 of 5300 blocks (74%). 
Less coverage of 0–3 yr olds.

1 ANW per 1000 people, i.e., 
200 children; 1 supervisor/20 
ANW. Supplementary food 
takes substantial resources. 
Non-food costs ~ US$2/yr

Others: many programs, e.g., poverty alleviation (Integrated Rural Development Program (IRDP), National Rural 
Employment Program (NREP)-employment guarantee-Jawahar Rozgar Yojana are relevant; coverage usually poor for 
worst-off, and US$/capita low.

Overall, in a country this size, state level analysis is needed. Generally there are a considerable number of relevant 
programs, with incomplete coverage (<50% often), usually targeted away from the most needy, and under-resourced. 
Some content issues arise, e.g., ensuring that youngest children and pregnant women are reached; food distribution, 
via ICDS as supplementary, or PDS, noon meals, etc., has not been evaluated for cost-effectiveness, and may not be 
optimal for nutrition.

Pakistan

Overall, not many large-scale programs, perhaps building on the LHW program may be promising. A number of 
smaller-scale projects can provide positive (and negative) experiences that can be drawn on.

continued

Table 2.1. Characteristics of selected current programs addressing general malnutrition

Project Type, content Coverage, target group Resources/intensity

Bangladesh
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resources. In some cases, current policies and resulting 
programs would be widely effective if more resources 
were made available—this is the easiest situation to 
invest in—and increased coverage and resources per 
capita are what is needed. In many others, changes 
in program concept, or additional activities, as well 
as increased resources are required. This depends on 
policy change to allow effective investment.

The operation of health services is usually different 
from the programs described as community-based, 
but frequently the village workers are supervised by 
government employees who are often health workers. 

In others (e.g., Pakistan) this is proposed as one of the 
ways to develop community-based programs in the 
future. Specific nutrition activities within the health 
services are considered later in this section.

In Bangladesh, the Ministry of Health and Family 
Welfare (MOHFW) has about one health worker per 
5,000 population, and one Family Welfare Assistant per 
7,000 (see table 2.1). The country study suggests, as one 
strategy, building on the MOHFW structure to support 
mobilizers in villages (1:500 population is proposed) 
with facilitators (1:10 mobilizers) [1, p. 73]. In the late 
1990s, the Bangladesh Integrated Nutrition Project 

Community 
Action for Social 
Development 
(CASD)

Supported by a range of 
agencies, especially UNICEF, 
thru Village Development 
Committees (VDCs); several 
hundred local programs; 
education, food, water, health, 
protection of women and 
children, credit, employment

400,000, especially women and 
children, 20%. 550 villages/ 
2000 villages.

US$4m/yr = US$11/capita/yr

NGO programs 534 projects in all, in agricul-
ture, capacity building, com-
munity organization, food 
security, health, water/
sanitation; ADB supports 
some

All provinces covered, but 
targeted to central areas

Not given

National Commit-
tee for Protection 
and Care of 
Children (CPCC)

Community-based with village 
collaborators (paid); no edu-
cation, growth-monitoring, 
rehabilitation, referral

Children <5yr and pregnant 
women. 

53 provinces; 2m children 
(15%) weighed in 
growth-monitoring

1 collaborator/450 children 
(1994); US$0.8/child/yr

Pilot Community-
based Child 
Nutrition Project

More intensive than CPCC, 
includng antenatal care, links 
to microcredit, commune 
steering committees

14 communes (out of 500); 
10,000 children covered

15–20 children/mobilizer; 
US$2.6/child/yr

Control of 
diarrheal disease, 
acute respiratory 
infection, food 
security, family 
planning, health 
education, envi-
ronmental san-
itation, poverty 
and hunger alle-
viation, credit, 
and other such 
programs

Many such focused programs exist or are planned. All may benefit from 
increased resources and coordination

continued

Table 2.1. Characteristics of selected current programs addressing general malnutrition (continued)

Project Type, content Coverage, target group Resources/intensity

Cambodia

Overall, many small-scale, often NGO-supported, activities are in place. Opportunity for increased resources and 
expanded coverage to have impact. Program content probably enlightened.

Vietnam
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(BINP) operated in a limited number of administrative 
areas (7% population coverage), with one Community 
Nutrition Promoter per 1,000 people (about 1:200 
children). The cost was estimated at US$18/capita/year, 
of which about half was supplementary food. This 
level of expenditure should be adequate for signifi-
cant impact. Evaluations of BINP, if they actually 
measure net effects, would be extremely valuable 
for future planning. Overall the coverage of large 
programs reaching into communities was about 50% 
or less, synthesizing from the country report. Thus 
Bangladesh had substantial experience to build on, but 
required much greater resources; recently a National 

Nutrition Program has begun which may bring the 
needed increased resources to bear on the problem.

In India the largest nutrition program in the world, 
the Integrated Child Development Services (ICDS), has 
operated for more than 20 years [3, 23]. Geographically 
some 70% of the administrative areas (blocks) are in 
the program. The program operates through Angan-
wadi centers, with an average of one Anganwadi nutri-
tion worker (ANW) per 200 children. Supplementary 
food is an important aspect of the program to the 
extent that it is said that without the food the program 
would hardly exist. Another issue concerns selection 
of participants, especially inclusion of children under 

Thriposha Supplementary food distri-
bution, fortified, through 
health system

Pregnant women (2+3 tri-
mester), 6–12mo, 12–48 mo 
children, meeting eligibility 
criteria; 32% covered

US$2/capita/yr; 200 kcal/
capita/day

Samurdhi Income support program, with 
eligibility, country-wide; also 
includes some nutrition 
work, and could be basis for 
wider nutrition program

Poor households, from income 
criteria; Samurdhi workers 
are in all areas

Not given, but income support 
can be around US$100/
household/mo 

Participatory 
Nutrition 
Improvement 
Project (PNIP)

Pilot community-based 
project, with local mobilizers 
and external facilitators 
(EFs); education, referral, 
community development

All households in pilot areas, 
with focus on preschoolers, 
pregnant and lactating 
women

1 EF per 300 children; 1 CF/30 
children; evaluations needed 
to see cost-effectiveness

BIDANI Pilot: supplementary feeding, 
no education, village devel-
opment

514 villages; households with 
emphasis on poor

~ US$2/child/year

LAKASS National nutrition/poverty 
program, community-based; 
policy top-down

Nutritionally depressed 
municipalities targeted

US$0.4/child/year in targeted 
municipalities

Baran gay nutrition scholars 
~ 1:300 children

National Food 
Authority (NFA)

Rice subsidy with public 
distribution

Mainly covers (40%) capital 
and nearby regions, 
<5% of poor

US$100m/yr, = ~ US$7/
capita/yr of those benefitting

Overall, supplementary feeding also quite extensive. Resource availability at local level, and support for village workers 
and activities, insufficient for impact. Structure exists that with more resources, and review and possible reorientation 
of activities in relation to causes, could have effect.

China

Information not available on current programs and gaps

Sources: Country studies [1–8]. Additional information for Bangladesh from [19]; India [20]; Philippines, [22, p. 81, 91]. Some additional 
details are taken from [9] and [21]. 

Table 2.1. Characteristics of selected current programs addressing general malnutrition (continued)

Project Type, content Coverage, target group Resources/intensity

Sri Lanka

Overall, extensive health infrastructure (e.g., 95% of babies delivered in health facilities) and poverty alleviation 
(Samurdhi) system give opportunity for effective nutrition work, which is still much needed even with good services. 
Pilot exercises need evaluation lessons to be drawn for strengthened program design.

Philippines
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3 years old; revisions to the services aim to reorient 
them in this way. The resources used are estimated 
at US$2/participant /year, not including food costs. 
Training, support, and supervision of the ANWs are 
all under-resourced. 

The Tamil Nadu Integrated Nutrition Project (TNIP), 
in some ways a forerunner of BINP in Bangladesh, has 
generated much useful experience relevant to other 
programs, including the ICDS. The Community Nutri-
tion Worker looks after about 300 children, similar to 
ICDS, but then with selection into feeding based on 
growth-monitoring which increases the intensity. The 
cost 10 years ago was estimated as US$9/participant/year 
(including all children, not just those being fed), plus 
an average of US$3 for food. The level of resources 
for TNIP was in the range needed to get impact, and 
evaluations have indicated a decrease in underweight 
prevalence (<75% NCHS) of 1 to 2 percentage points 
(pp)/year (av. –1.4 pp/yr) in participating districts, 
compared with 0.3 to 1 pp/yr decrease (av. –0.7 pp/yr) in 
non-participating ones [20]. Which of the components 
caused the improvement has not been determined.

Other relevant programs in India include food 
distribution, such as the nationwide Public Distribu-
tion System and the Noonday Meals program; employ-
ment guarantee and poverty alleviation schemes are 
also highly relevant. Most analyses (e.g., [24]) have 
concluded that food distribution is not an effective way 
to protect nutrition, indeed ICDS was calculated to be 
at least twice as efficient in terms of food (kcal) trans-
fer. A similar set of issues arises with most large-scale 
public food distribution systems, e.g., the National 
Food Authority in the Philippines. Arguments for 
reallocation of these extensive resources to nutrition 
activities are discussed in chapter 3. 

Coverage of village level activities in Pakistan is 
low, and the country report proposes to build on the 
Lady Health Workers (LHW) who are the core of the 
Prime Minister’s Program for Family Planning and 
Primary Health Care. At present there is one LHW per 
500 children. A number of small-scale programs exist, 
which may yield useful experience (both positive and 
negative), such as the Health and Nutrition Develop-
ment Society’s (‘HANDS’) program. Assessing the 
program content and intensity of such pilot projects 
could be useful for future planning.

Cambodia relies presently on many NGOs for com-
munity-based activities. The Community Action for 
Social Development (CASD) is widespread, involving a 
range of agencies, operating through Village Develop-
ment Committees (VDCs). Coverage is around 20% 
of the population, at about US$11/capita/year. The 
activities are broad, and likely to be relevant. Over 
500 other NGO-supported projects are reported. This 
appears to be a situation where infusion of additional 
resources at the local level, no doubt with need for 
coordination, would allow expansion of potentially 

effective activities.
In Vietnam the Committee for the Protection and 

Care of Children (CPCC) is a large community-based 
program, with a reported population coverage of 
15%, plus many others in different sectors. A pilot 
community-based program, like elsewhere, is more 
intensive than the national program.

Sri Lanka and China have extensive health infra-
structures. In Sri Lanka for example 95% of deliveries 
are attended by a trained midwife, most in health 
facilities. Here the possibility of extending support 
to community-based programs is good, needing the 
policy decision to move on this, then resources 
for local action. In Sri Lanka the Participatory Nutri-
tion Improvement Project (PNIP) is a potentially 
useful source of experience of community-based pro-
grams that could be applied more widely, when fully 
evaluated.

The Philippines has long supported national nutri-
tion programs, however, at the same time the nutri-
tion situation has improved only slowly [25]. The 
level of resources applied in the national livelihood 
and nutrition program (LAKASS) is estimated at 
only US$0.4/capita/year; and even the pilot inte-
grated development and nutrition program (BIDANI), 
which included supplementary feeding, is reported at 
US$2/capita/year (see table 2.1). The program contents 
appear well designed; the issue seems more to be get-
ting resources to flow to the periphery in a sustain-
able way, with enough coverage to make a significant 
dent in the problem. The National Food Authority 
subsidizes the price of rice, with a limited coverage, 
geographically and of the poor. The costs are extensive, 
around US$100m/year [17, p. 91]. Although part of 
the argument for this expenditure is for nutrition, it 
probably does not reach many of the malnourished, 
in terms of coverage or targeting, nor does it address 
efficiently local causes of malnutrition. Like other 
public distribution schemes, it can be argued that the 
resources, which are committed in part for nutritional 
improvement, could be re-allocated for more effective 
impact on malnutrition.

A number of issues can be summarized. Even if the 
program content is appropriate, in most countries the 
coverage and outreach is not adequate to bring about 
long-term change. Coverage data (given in table 2.1) 
are displayed in figure 2.1. Only India reports cover-
age greater than 20%, and most countries only reach 
about 10% of the children. This fact alone explains 
part of the slow progress in reducing malnutrition; 
and increasing the coverage is essential for more rapid 
progress. The first recommendation is to massively 
increase support for local programs.

Moreover, programs are not usually positively tar-
geted towards the most malnourished, except some-
times growth-faltering children are selected for special 
feeding. It is unclear whether the content of many 
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programs is best designed to address important causes 
of malnutrition. Related to this, the issue of using 
scarce resources for supplementary food versus other 
uses (e.g., behavioral change) remains unresolved—in 
practice often in favor of supplementary food.

The level of resources applied is strikingly low com-
pared with that shown to produce impact. In terms of 
ratios of community workers to mothers and children, 
the level suggested for impact is 1:20. This comes from 
Thai experience, but is also seen in some small-scale 
projects, such as in Vietnam and Sri Lanka (approx. 
1:30). The actual ratios (standardized as per child) 
reported are 1:200 (BINP and ICDS, INDIA), 1:500 
(LHW, Pakistan), 1:450 (CPCC, Vietnam), and 1:600 
in the Philippines. These are illustrated in figure 2.2. 
While it may be impractical to envisage 1:20 ratios eve-
rywhere—Thailand trained 1% of the population to be 
village health and nutrition workers in the 1980s—it 
seems certain that the ratios have to improve substan-
tially in the areas already covered, let alone the 50% 
or more unserved, to accelerate improvement. The 
required ratios differ depending on whether they apply 
to part-time volunteers or to paid workers—but still 
the current levels are far from adequate.

The supervision ratios (mobilizers/facilitator) are 
also suggested as 1:20; this is in line with small-scale 
program experience, e.g., Vietnam. Since there are too 
few mobilizers, fewer facilitators will do for now, and 
these ratios are better, e.g., 1:20 in India. But if the 
mobilizer numbers expand, more facilitators will be 
needed in proportion.

The expenditure per participant is another measure 
of the resources available for programs. One factor 
that stands out is whether supplementary food is part 
of the program, which could about double the cost. 
Whether, when, and how supplementary food should 
be used is thus a crucial policy issue; it also uses 
human resources, and changes the nature of the pro-
gram. For now, the non-food costs are considered 
(see fig. 2.3). The data from the reports tend to con-
firm the order of magnitude put forward earlier, that 
around US$5 to $15/participant/year appears to be 
associated with effective programs. In the Philippines, 
the figure was US$0.4 to $2/capita/year; in Cambodia 
US$11/capita/year; TNIP was US$9, BINP US$14, 
and ICDS US$2. It is reasonable to assume that the 
ICDS and Philippine programs are underfunded. Few 
evaluated programs (although not many are evaluated) 
have shown an impact at as little as US$2/capita/year. 
An exception is that estimated start up costs of the 
posyandu (weighing post) system in Indonesia were 
US$2 to $4 per child, then less than US$1/child/year 
recurrent costs in the 1980s [26]; here the nutrition 
impact was considered modest but worthwhile. The 
program activities faded away with increased empha-
sis on medical treatment, and plans are in hand to 
reactivate the system (Soekirman, personal communi-

FIG. 2.1. Coverage of current community-based nutrition-
oriented programs. Source: table 2.1

FIG. 2.2. Intensity of current community-based nutrition-
oriented programs in terms of mobilizers/child ratios within 
programs. Source: table 2.1

FIG. 2.3. Intensity of current community-based nutrition-
oriented programs in terms of US$/child/year within pro-
grams. Source: table 2.1
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cation, 2001).
The concepts of coverage and intensity are linked 

and both can be adjusted, within resource availabilities. 
For example, when resources are inadequate to cover 
a certain population, the coverage can be lowered 
(e.g., by targeting) to concentrate resources per capita 
to the point where impact is achieved; this increases 
the intensity. Choice of who is covered is a targeting 
decision. The measures of coverage and intensity can 
be combined to assess overall adequacy of resources. 
If a benchmark level of intensity is assumed, then the 
population that can be covered at that intensity level 
can be calculated. The indicator is then the percent 
of the population potentially covered, with the exist-
ing resources, at the set intensity level; which gives a 
measure of resource adequacy. 

This is done for the preceding data, as shown in 
figure 2.4. The resource calculated is the number of 
mobilizers (village workers), which may in fact be a 
better comparison across countries than funds, and 
also represents a critical factor. From figure 2.4 it can 
be seen that India has the highest reported potential 
resources in place, but only enough to adequately 
reach less than 10% of the child population. The other 
countries are much lower, around 1%, except Vietnam 
at 3%. Even if the ratios are too ambitious (i.e., fewer 
workers would do), these estimates are so low that it is 
clear that a massive expansion would be needed for a 
significant effect. Again, we do not need to look much 
further to understand the slow progress in reducing 
malnutrition.

Nutrition in health services 

Nutrition activities form an integral part of the work 
of many health staff, and the opportunity often exists 

for strengthening these. Much of this is of necessity 
facility-based, except where public health midwives 
or traditional birth attendants work in communities. 
Thus, for example, Sri Lanka has nearly complete cov-
erage of midwives, with most deliveries in health facili-
ties, who can be important in nutrition in strengthened 
programs, including administration of vitamin A 
capsules (VAC) to mothers shortly after delivery; and 
the Pakistan report sees linkage of future nutrition 
work with traditional birth attendants (TBA) locally 
known as dais. 

A number of interventions regarded as essential for 
nutrition—antenatal care, safe delivery, immunization, 
disease management, and others—are by their nature 
normally part of the regular health services. They 
cannot be substituted readily by community-based 
programs, but the latter have an important role in 
ensuring high and timely coverage: facilitating mothers 
to bring their children for immunization, for example. 
Equally, health services are essential for community 
programs, especially for referral of sick children and 
cases of growth failure that do not improve at home. 
Deworming is an intermediate example that is feasible 
in the community or through the health services. Some 
nutrition activities within health services are being 
promoted and codified in the Integrated Management 
of Childhood Illness (IMCI) program. This emphasizes 
feeding practices, including breastfeeding, and thus 
reinforces behavioral change for good practices at 
least for those children who are brought in because 
they are sick. Feeding during diarrhea, especially 
chronic diarrhea, is very important in this context. 
Health services may cover different populations than 
community-based programs. 

Community-based programs are different, and com-
plementary, in several important respects. They are 
primarily aimed at preventing malnutrition, although 
they need to facilitate referral for those who become 
malnourished. They usually include some develop-
mental activities, from infrastructure (water/sanitation, 
food storage, buildings) to income generation, safety 
nets, or credit. Community involvement and ownership 
is crucial, in contrast to the more vertical delivery of 
health care—part of which is necessary, like supplies, 
equipment, and trained personnel. The community 
within itself facilitates outreach. All this emphasizes 
that community programs and health services are 
complementary, and each needs the other for dealing 
with malnutrition (which in turn benefits health). 
Health services support community-based programs 
in most countries, as shown for a number of programs 
in table 2.1.

Another important connection between facility- 
and community-based work is that health (and other) 
services can provide supervision and support for 
community workers, who are often the crucial link 
with government and other more central resources. 

FIG. 2.4. Extent nationally of current community-based 
nutrition-oriented programs in terms of total numbers of 
mobilizers as % of that required at 1:20 children for the 
overall population. Source: calculated from data in table 2.1
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This has been described in some detail elsewhere [11]. 
Therefore strengthening nutrition-relevant activities 
in the health services provides a key opportunity for 
addressing malnutrition. It does not substitute for 
community programs, but is synergistic with them. 
This must be emphasized, in part because the incre-
mental nature of the costs of strengthening nutrition 
activities within the health services may make it an 
attractive option, but it will not work by itself.

In summary, the health services can directly benefit 
nutrition in at least the following ways:
» Maternal health and nutrition can be enhanced 

through antenatal care to benefit fetal growth and 
development (although there is a need to lay out 
precisely which interventions are effective); certainly 
micronutrient supplementation can be achieved (see 
below), which may emerge as particularly effective; 
birth spacing benefits nutrition of the current and 
future child.

» At delivery, the mother can be counselled on early 
initiation of breastfeeding, including colostrum, and 
on breastfeeding practices; vitamin A can be given 
as a single high dose.

» During infancy and early childhood, growth-moni-
toring can give timely warning of health and nutri-
tion problems; immunization contacts can be used 
for vitamin A supplementation and counselling on 
complementary feeding.

» Periodic deworming may be carried out.
» In management of disease, emphasis on the impor-

tance of continued feeding, including breastfeeding, 
on diet composition (energy density, micronutri-
ent content), and administration of vitamin A in 
endemic deficiency areas.

Urban programs 

Most thinking about nutrition-oriented programs 
defaults to considering rural areas, however, the popu-
lation growth in Asia is mainly urban. On average 
urban areas tend to have lower prevalences of under-
weight children than rural areas, however, when urban 
slum prevalences are broken out these are actually 
higher than rural areas, see table 1.2 col B. Some 
country strategies (e.g., Bangladesh) stress the need 
for urban programs; and international agencies are 
beginning to focus on urban needs. Further research 
is urgently needed on the specific issues of supporting 
urban ‘community’ programs.

School programs 

Although not a high priority focus of the country 
reports, the school system has some important com-
parative advantages in helping to overcome malnutri-

tion. Obviously this applies to those who attend school, 
but younger children and communities can benefit. It 
may be worth recalling the opportunities in general 
terms (as summarized elsewhere [9, p. 61]):
» Incorporating nutrition and health teaching within 

the regular curriculum, so that the next generation 
has a better knowledge of child rearing; through 
child-to-child activities, children can also promote 
improved care of their younger siblings.

» More effective nutrition interventions within the 
school population, e.g., micronutrients, school 
breakfasts, and snacks, to benefit the nutrition (and 
educability) of the current generation; promoting 
the development of school and community gardens, 
and related small-scale productive activities.

» Monitoring nutrition through schools - many 
schools already measure height and weight of pupils, 
and such data if compiled (e.g,. as a school nutrition 
census) provide uniquely valuable information for 
geographical and social targeting and long term 
monitoring.

Gaps 

This review of country programs was intended, in part, 
to lead to an estimate of gaps in resources. This must 
be viewed in the light of whether potentially effective 
policies and consequent programs are in operation 
in the country, so investment to expand these is the 
way to go; or whether it is known what to do, but 
the policies and programs may need revision to be 
in line with potentially effective known actions; or 
whether what to do is not known, in which case more 
research, and policy and program analysis is essential. 
The program review here suggests that some of all 
of these apply. Some programs seem well-founded 
and should be expanded: the gap is the resource gap 
to do this. Others need some revision, which itself 
may take some effort, hence resources. In others still, 
the way forward is less clear and research must con-
tinue—a considerable part of this can be resolved by 
competent evaluation. With this in mind, a rough cut 
at the resource gaps may set some scale for the next 
planning stages.

Around US$1.4 billion per year is the estimated 
cost of effective programs for the approximately 273 
million children in the eight countries (see table 2.2). 
This resource level could reduce the underweight 
prevalence by an additional 1.5 to 2 percentage points 
per year (pp/yr), thus broadly halving the prevalence 
on average over 10 years—see table 1.1 for the required 
rates. This figure is derived from standardized costs per 
child; in chapter 5 these are compared with estimates 
from the proposed startegies in the country reports, 
which turn out to be comparable overall. Existing 
resources should in principle be deducted to estimate 
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the gap, but these are not readily available. However, 
the present coverage and intensity of programs, as 
illustrated in figure 2.4, indicates that less than 10% of 
the required resources are currently being applied, so 
much of the estimated needs in fact represents the gap. 
These financial results are calculated from estimates of 
community-based programs. Micronutrient deficiency 
control programs are not yet included.

   These figures are in line with other existing 
estimates. For example, the World Bank committed 
US$1 billion to child nutrition in Bangladesh over a 10 
year period (about 15 million children at US$5 over 10 
years gives US$750 million). For India, an alternative 
estimate for child nutrition program needs was an 
additional US$300 million per year [23, p. 45], roughly 
doubling the current resources. By country, these 
calculations give the requirements shown in table 2.2, 
ranging from US$8 million for Cambodia to US$575 
million for India. These figures were calculated based 
on population, without allowing for malnutrition 
prevalences or targeting. Targeting would in theory 
bring them down, but in practice it is rare that target-
ing increases the focus on the malnourished by more 
than a factor of about 10% (estimated as the ratio of 
the prevalence in the participant group to the popula-
tion prevalence [29, p.153–5]). 

The estimates are also shown in relation to gross 
national product (GNP), and as a percentage of gov-
ernments’ health and education budgets, in table 2.2. 
The sums required are a small fraction of the GNP 
(and as discussed in chapter 5 would prevent consider-
able greater economic losses due to malnutrition), and 
are significant but still a relatively minor part—gener-
ally less than 5%—of the social sector budget repre-
sented by health and education. From these viewpoints 
the sums needed should be affordable.

Another calculation of resources can be based on the 

expected numbers of community workers (mobilizers) 
required. It was seen earlier that the present ratios 
of community-based or other village- or peripheral-
level workers needs to reach about 1:20 children for 
impact: in practice one-tenth of this, about 1:200, was 
the best reported in the country studies. We might 
conservatively calculate the needs at a lower ratio of 
1:50 for the purpose of this estimation. Thus about 
four times the present level is needed when the ratio 
is 1:200 or more. In round figures, this implies that 
nearly 5 million mobilizers are needed in Bangladesh, 
India, and Pakistan, with 250,000 facilitators (at 1:20); 
nearly 2 million mobilizers in Cambodia, Vietnam, Sri 
Lanka, and Philippines, with 100,000 facilitators; and 
8.5 million mobilizers in China, with 400,000 facilita-
tors. An effort of sufficient magnitude to halve the 
prevalence of malnutrition in the next 10 years would 
involve a massive recruitment and training exercise. 
However, in the 1980s Thailand trained about 1% of 
the population [10, 15]—it can be done.

So, in rough terms, accelerating nutrition improve-
ment by the 1.5 to 2 pp/year needed to halve the 
prevalence of underweight children in 10 years will 
require about US$1.4 billion per year, and some 15 
million people trained as community workers, with 
750,000 facilitators to support them. This is a prob-
ably a realistic estimate in order of magnitude terms, 
conservative if anything. 

Micronutrient deficiency control 
programs 

Micronutrient deficiencies affect more people than 
does overall food deficiency (see chapter 1), and as 
many or more children are likely to be micronutrient 
deficient than underweight, by similar arguments. In 

TABLE 2.2. Estimates of requirements for nutrition-oriented programs aimed at general malnutrition

   
Government

 Requirement for nutrition-oriented expenditure
   

health and    as %
   education    government Population, 1999  

GNP per budget,    health and (millions) 
capita US$/capita/yr US$/year US$/ as % education

Country Total Child (US$) (1995–96) (millions) population GNP budget

Bangladesh 126.9 15.1  370 15.2 76 0.6 0.16 3.9
India 998.1 115.0  450 18.5 575  0.6 0.15 3.1
Pakistan 152.3 23.8 470 17.9 119 0.8 0.17 4.4
Cambodia 10.9 1.6 260 9.4 8 0.7 0.28 7.8
Vietnam 78.7  8.5 370 13.7 43 0.5 0.14 3.9
Sri Lanka 18.6 1.6 820 39.4 8  0.4 0.05 1.1
Philippines 74.5 9.8 1,020 40.8 49 0.7 0.07 1.6
China 1,267 97.8 780 29.6 489 0.4 0.05 1.3

Total 2,727 273.2    1,367   

Sources: Population and gross national product (GNP), [27, p. 78–81, 94–7]; Government health and education budgets, and GNP 
percentages from [28, p. 188–90]. Requirements for nutrition expenditure are calculated as US$5/child/year.
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fact, the extent to which micronutrient deficiencies 
may contribute to growth failure has tended to be 
overlooked. They affect all stages of the life cycle. Fetal 
growth and development is affected, as is maternal 
health and indeed survival, by several deficiencies, 
including vitamin A, iodine, and iron. Many micro-
nutrient deficiencies cause anorexia, and the poor 
appetite usually associated with childhood illness may 
be worsened by incipient nutrient deficiencies. The 
repeated cycle of growth failure with frequent infection 
followed by catch-up, which is the typical growth pat-
tern in Asian countries, means that children may get 
depleted in a wide range of nutrients, as tissues waste, 
so that micronutrient intake could easily become 
limiting for rapid replacement of tissue [30, 31].

Effective interventions applicable in all the Asian 
countries are available for deficiencies of iodine and 
vitamin A. Iron is more of a problem, but must be 
addressed. The realization of how common and debili-
tating these deficiencies are, yet with inexpensive rem-
edies available, has begun an extraordinary process that 
is leading to rapid progress in micronutrient deficiency 
control [32]. This must offer a major opportunity for 
investment in nutrition.

The interventions that are proven effective for vita-
min A and iodine deficiencies are high and infrequent 
supplementary doses, coupled with fortification. The 
emphasis is more on fortification for iodine, and sup-
plementation for vitamin A. Both also apply to iron, 
but the problem here is that supplements are not effec-
tive unless frequent—daily or possibly weekly—and 
problems of logistics and compliance have prevented 
large-scale program effectiveness in most Asian popu-
lations. Dietary modification is theoretically applicable. 
In practice, very few attempts to improve micronutri-
ent status by such means have been demonstrated to 
be effective. The underlying trend of improvement 
in vitamin A deficiency (VAD) is likely to be due 
in part to improving diets—but this is a result of 
socioeconomic progress rather than from deliberate 

efforts aimed at dietary change. Public health measures 
are also relevant to improving micronutrient status; 
but these too will probably proceed from their own 
imperatives. Breastfeeding is crucial for all forms of 
nutritional well-being, and breastfeeding promotion 
and protection should be supported for this and other 
important reasons—bearing in mind that it is the 
mother’s nutrition that counts.

Micronutrient deficiency control programs have ver-
tical and horizontal elements. The top-down structure, 
usually controlled within one set of organizational 
linkages, is advantageous for this type of technical 
intervention. Nonetheless, creation of awareness and 
demand is important. Micronutrient supplementation 
needs to be supported by, indeed be a key part of, 
community-based programs and health services. For 
fortification, especially for iodine, monitoring of salt 
quality at the local level would be feasible and might 
be effective in overcoming the main constraint now 
in many places, which is the extreme variation in 
iodization levels of salt as sold.

The state of micronutrient deficiency control pro-
grams in the eight countries is briefly reviewed here. 
Data are given in table 2.3. Gaps and opportunities for 
investment are then summarized.

Control of vitamin A deficiency 

The major intervention for reducing vitamin A defi-
ciency (VAD) in young children is administration of 
high dose vitamin A capsules (VAC, usually 200,000 
IU vitamin A in oil solution) twice yearly. In India 
the dose is given as the vitamin A solution directly 
by dispenser. Several means of delivery have been 
tried. Universal coverage with door-to-door delivery 
was used for some time in Bangladesh, but coverage 
was never adequate. Alternatives now applied include 
distribution directly through the health system (e.g., 
India, with growth monitoring); with National Immu-
nization Days (e.g., Bangladesh, Cambodia, Philip-

continued

VAD: Nutritional 
Blindness Pre-
vention Program

VAC distribution with 
National Immunization Day 
and EPI; home gardens; 
education

85% coverage of children with 
VAC; postpartum supple-
mentation also, coverage 
not known

US$0.8m/yr for VAC for 
children

IDA: with antenatal 
care

Iron-folate given at antenatal 
care visits; no fortification yet

Antenatal care coverage 20% 
rural, 50% urban; compli-
ance not known

Not reported

IDD: Control of 
IDD program 
(CIDD)

Salt legislation enacted 1995; 
mass communication; iodized 
oil injections phased out

Highly variable iodine content 
in salt; 265 refineries 

Monitoring and quality control 
is issue

TABLE 2.3. Characteristics of selected current programs addressing micronutrient malnutrition

Project Type, content Coverage, target groups Resources

Bangladesh
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pines, Vietnam) and in National Vitamin A Weeks 
(Bangladesh); and with the Expanded Programme of 
Immunization (EPI), usually starting with the measles 
immunization contact at nine months of age. High 
levels of coverage are reported, which are in line with 
a massive increase in supply of capsules, notably by 

UNICEF, in the last few years [32, p.52, 95].
Supplementation with high doses of vitamin A 

during pregnancy is not recommended because of 
concern for possible resulting birth defects. Low dose 
supplementation during pregnancy (daily or weekly) is 
safe and highly recommended. The practice of giving 

VAD: massive dose; 
fortification

Vitamin A in oil dispensed; 
vegetable oil fortified but 
limited outreach

68% of 6–12 mo, 25% of 
12–60 mo reported covered; 
fortified oil reported not to 
reach poor

Not reported

IDA: National 
Nutritional 
Anemia Control 
Program

Iron-folate supplements; diet 
promotion; rehabilitation

Pregnant and lactating women 
targeted; supplements low 
coverage and variable supply

Not reported

IDD: Universal Salt 
Iodization 
Program (USI)

650 salt iodization plants 
established; mobile labs; 
quality still highly variable

In principle all areas should 
have access, but remote areas 
vulnerable

Quality control major issue

VAD

IDA

IDD: National 
Program

Cambodia

VAD control: HKI 
and UNICEF

VAC with National Immuni-
zation Day, changing to 
with EPI

99% of target children 
reported, survey shows 47%

Not reported

IDA No national program; iron-folate available in health centers, use probably low

IDD: control 
programs

Salt iodization programs 
beginning; salt production is 
mainly in one area; iodized 
capsules in interim, in badly 
affected areas; well water 
iodization also tried

Coverage low now; programs 
starting

US$0.50/capita/yr

Vietnam

VAD: National 
VAD Control 
Program

VAC distribution, nutrition 
education, dietary improve-
ment, VAC postpartum

VAC 6–60 mo. 98.5% coverage 
reported; mothers 53%

878 commune workers, 
940 district, 106 province; 
US$0.08/capita/yr

IDA: National IDA 
control program

Iron tablets, deworming, forti-
fication planned, diet diversity

Pregnant women, children 
<2yr, girls >15 yr; 425,000 
pregant women reached with 
tablets in 1995 (20%), now 
<25%; impact reported

200 commune workers 
(1/10,000) women; US$0.55/
capita/yr

continued

TABLE 2.3. Characteristics of selected current programs addressing micronutrient malnutrition (continued)

Project Type, content Coverage, target groups Resources

India

Pakistan

No national program; iron presumably in ANC

Social marketing to create 
demand; support to producers 
(600+); Iodized salt support 
facility

70% of producers iodizing 
(1996), 50% households with 
iodized salt; Endemic IDD 
areas in north targeted

~ US$1.5m/yr; US$0.04/
beneficiary

No national program

IDD: National IDD 
control program

Salt iodization Households using iodized salt: 
40-90% by area (1996); 86% 
salt produced iodized

US$0.05/capita/yr
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the mother a high dose within a month after delivery 
(when she cannot become pregnant) has spread rap-
idly, and been adopted as policy in Bangladesh, Cam-
bodia, Vietnam, and Philippines. This method covers 
the breastfed infant against deficiency at least to six 
months of age; the child should then get a further 
dose at nine months of age, through EPI, if not earlier 
through the health system.

Until recently Sri Lanka did not consider VAD a 
problem, and is beginning to develop programs. Paki-
stan has not regarded VAD as a priority problem, 
although surveys have shown that the deficiency is as 
prevalent as in neighboring countries.

As summarized in table 2.3 (from the country 
reports), coverage of vitamin A supplementation is 
extensive where there are programs—85% in Bangla-
desh, 68% in India, 50% or more in Cambodia, nearly 
100% in Vietnam and Philippines. These data are 
displayed in figure 2.5. Now that sub-clinical deficiency 
is considered to increase health and mortality risks, 
with a prevalence of around 10 to 20% in the Asian 
countries, even incomplete coverage is likely to have a 
benefit. It used to be held that less than 90% coverage 
would miss most of those at risk; while the worst-off 
are often the most difficult to reach, this new perspec-
tive reinforces the value of supplementation, even 
though outreach and high coverage remain important.

These coverage figures refer to children, and recent 

evidence shows that maternal mortality may be greatly 
reduced by supplementing women [34]. More atten-
tion to supplementation of women, with more fre-
quent low doses, will be appropriate in the future. As 
a new priority, this may be another suitable area for 
investing in nutrition.

The costs reported for VAC distribution programs 
are less than US$1/child/year—the VAC themselves are 
less than US$0.10. Probably around US$0.50/child/year 
is a reasonable estimate.

TABLE 2.3. Characteristics of selected current programs addressing micronutrient malnutrition (continued)

Project Type, content Coverage, target groups Resources

Sri Lanka

VAD No policy, but recent survey demonstrated problem; VAC postpartum to start; supplementary
food for poor mothers and children (Thriposha) fortified with VA and range of micronutrients.

IDA: in ANC Iron-folate given with ANC 
which has high participation; 
fortification of wheat flour 
being considered

ANC covers most pregnant 
women; wheat flour mainly 
in urban areas

Not reported

IDD: salt iodization Law enacted in 1995. Quality 
highly variable, only 30% 
adequately iodized

National program Not reported

Philippines

VAD control pro-
gram (ASAP)

VAC with National Immuniza-
tion Day; several foods forti-
fied with VA

Preschoolers, 100% reported, 
80% on survey

VAC US$0.40/capita/yr includ-
ing program costs

IDD control Iodized oil capsules, with VAC 
(ASAP); salt iodization

Capsules target selected groups; 
salt: whole population

Iodine capsules: US$0.1/
capita/yr

Iodized salt: US$0.3/capita/yr

China

Information not available on current programs and gaps; 76.3% coverage of iodized salt reported for 1995 

VAD = vitamin A deficiency; VAC = vitamin A capsules; EPI = expanded program of immunization; IDA =iron-deficiency anemia; 
ANC = antenatal care; IDD = iodine-deficiency disorders, HKI = Helen Keller International.

Sources: ref. 1–8, 33.

FIG. 2.5. Coverage of vitamin A supplementation programs. 
Source: table 2.2
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Fortification of suitable foods with vitamin A has 
been important in virtually eliminating VAD in indus-
trialized countries, and is likely to be a main part of the 
long-term solution in Asia. Fortification is progressing 
in several of the countries—dairy and vegetable fat 
are fortified in India, China, and Pakistan and sugar 
is being investigated in Bangladesh and Philippines. 
Promoting operational research and implementation 
of fortification is another opportunity for investment 
in nutrition.

Control of iron deficiency 

Most countries attempt to provide iron or iron-folate 
tablets as part of antenatal care (see table 2.3). With 
logistic and compliance problems [35], it seems 
unlikely that this approach will soon make a lasting 
impact on the widespread problem of iron deficiency. 
Recent research has suggested that weekly supple-
mentation may be adequate, but even that would 
have problems. It looks as though supplementation is 
feasible when oral doses are needed every six months 
or so (like for iodine and VAD), but other ways have to 
be found for those nutrients needing daily intakes. 

Of these, fortification is the most promising. Part 
of the difficulty is that iron is needed in milligram 
quantities, its absorption in low and easily inhibited, 
and it can be readily oxidized. Thus it may discolor 
or otherwise change the food used as a vehicle. Forti-
fication of wheat flour is common in industrialized 
countries and is being explored in Sri Lanka. Rice is 
the staple food for most of the people in the eight 
countries, moreover it is used as a grain rather than 
a flour. Rice is more difficult to fortify satisfactorily, 
in part because the iron fortificant tends to wash out 
during cooking. 

Controlling iron deficiency is an example of where 
the most effective policy is not yet clear, and vigorous 
research—much of it of a highly operational nature, 
like how to fortify which foods—needs to be pur-
sued. Here a priority for investment is to support 
this research since controlling iron deficiency and the 
related anemia would have a big economic payoff, 
as well as improving health, especially for women. 
It is not as if a great deal of expensive research has 
been undertaken and failed; it is now time to ensure 
that the necessary research is done, with a reasonable 
assurance of success, because fortification does work 
in some countries—with wheat (and many other 
manufactured products, like breakfast cereals) but 
unfortunately not yet with rice.

Control of iodine-deficiency disorders (IDDs) 

Efforts in Asia to promote IDD control (supplementa-
tion and fortification) received major stimulus from 
the international level in the early 1990s. From the 

World Summit for Children and the International 
Conference on Nutrition ambitious goals were agreed, 
in this case with clearly feasible interventions that 
might meet them: iodize the world’s salt supply. With 
UNICEF pushing, and following a technical confer-
ence on ‘Ending Hidden Hunger’ in 1991 where many 
national programs and opportunities were discussed, 
a worldwide effort began [36]. In 1994 around 30 
developing countries had salt iodization programs in 
place; this rose to around 80 in 1997. Time series data 
on IDD indicate a rapid fall in goiter prevalences as 
the salt supply becomes iodized (but not otherwise) 
[32, p. 23–26; 37, p. 9–27].

All eight of the countries have salt iodization pro-
grams in operation, as shown in table 2.3. The per-
centage of households with adequately iodized salt 
(>15 ppm) by country is shown in figure 2.6. One 
important issue is the quality control of the iodization 
levels in salt as available to households. Surveys in 
which the salt iodine content is assayed in the house-
hold have shown extreme variability. For example, 
recently in Bangladesh nationally less than half the 
households, and in Sri Lanka only about a third, were 
actually getting adequately iodized salt, although a 
majority were intentionally buying salt labelled as 
containing iodine. Surveys at the factory and retail level 
have shown similar variation, so the problem starts at 
the manufacturing level, although poor storage adds 
to the problem. 

Iodine intake during pregnancy is of particular 
importance, given the vulnerability to irreversible 
effects in utero. Supplementation—which is safe and 
used to be widely used, the oral dose lasting for six 
months or so—may need to considered when iodine 
from salt cannot be guaranteed, and is included in 
multiple micronutrient supplements designed for wide 
use during pregnancy. At the same time every effort is 
needed to ensure the quality of the salt supply. These 

FIG. 2.6. Coverage (% households) with adequate iodized 
salt. Source: table 2.2
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two thrusts do not necessarily compete. Stopping a gap 
with supplements while fortification is developed is a 
familiar approach for other micronutrients.

One prospect that would link the vertical fortifica-
tion process with community action might be to have 
community programs participate in testing salt in their 
own households and shops. The test kit is inexpensive 
and easy to use. This participatory approach to quality 
control seems worth a try. 

A major opportunity for investment in improving 
nutrition would thus seem to be to support the dis-
tribution of adequately iodized salt, through quality 
monitoring and control. Methods are well established, 
legislation and/or government programs are in place 
in most of the countries. At the same time, some 
innovative ways of increasing iodine intake, such as 
iodizing well water, may repay research.

Gaps 

The estimates in table 2.4A are based on standard 
costs per population [38, p. 65; 39, p. 23–4] which 
are summarized in table 2.4B. The overall costs for 
different interventions—supplementation targeted to 
children and/or pregnant women, and fortification 
which is usually not targeted—are shown by country 
in table 2.4A. 

Successful programs are expanding for both vitamin 
A and iodine. The well-established interventions of 
vitamin A capsule distribution and salt iodization 
require around US$140 million and US$270 million 
annually; for Bangladesh, Pakistan, Cambodia, Viet-
nam, and Sri Lanka these figures are US$25 million 

and US$39 million, respectively. However, part of this 
need is already being met. The current gaps, or unmet 
needs, can be estimated using available information 
on coverage (in table 2.3, and from [39, p. 34; 41, 
p. 90–1]). These are shown in table 2.5, amounting, 
for the group of Bangladesh, Pakistan, Cambodia, 
Vietnam, and Sri Lanka, to about US$16 million/year 
for vitamin A and US$20 million for iodized salt.

Sustaining these relatively new programs will be 
an issue, so estimating gaps alone could be risky. 
Investment will be needed for maintenance of momen-
tum, establishing permanent mechanisms, and so 
forth. The per capita costs of micronutrient programs 
are low—for any one micronutrient much less than 
US$1 per capita (of total population) per year. Even 
adding fortification to supplementation costs, as would 
make sense until fortification is effective enough 
to cover all vulnerable groups, amounts to about 
US$0.64/capita/year. The estimate for multiple forti-
fication (e.g., with a pre-mix) is less overall, around 
US$0.34/capita/year. Taking the figure of US$0.50/
capita/year, this amounts to US$1,364 million per 
year. This figure applies to the overall population 
that would benefit from fortification. (The estimate 
is thus not directly comparable to the similar figure 
for community-based programs aimed at improving 
the nutrition of the child population). Moreover, 
the promotion and monitoring of fortification, and 
delivery of supplements, would depend in part on local 
programs, so the figure for micronutrients should not 
be seen in isolation from other programs.  

The likely cost of around US$0.50 /capita/year for 
interventions with the prospect of having profound 
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Chapter 3

Context and supporting policies

The structure for the country studies [1– 8] was laid 
out in guidelines (included in Annex 1), and this in 
turn has led to the sequence used in this review. Thus 
after the problem assessment and analysis (chapter 1), 
program activities were analyzed (chapter 2), before 
moving on to examine the broader context for pro-
grams and related supporting policies. This was done 
to ensure that program activities received early atten-
tion, before the larger picture— unless the scope is 
carefully controlled, review of broad issues can expand 
and absorb much of the analytical resources available. 
However, context is crucial and program activities 
must not be seen in isolation. The issues here, as laid 
out in the guidelines for the country papers (Annex 1), 
concern:
» whether the policies that are in place would support 

implementation of a strengthened nutrition strategy, 
for example, if more resources were available; 

» whether there are contextual factors that importantly 
affect nutrition, and nutrition-relevant actions, that 
can be influenced by policy decisions, e.g., women’s 
status, political commitment, social exclusion, com-
munity organizations, and literacy; 

» whether there are large uses of resources (justified in 
part by nutritional concerns) that could be switched 
to have more effect on nutrition, e.g., food distribu-
tion and subsidy programs; 

» whether there are existing policies and programs that 
have important indirect effects on nutrition, e.g., 
poverty alleviation programs and safety nets, water 
and sanitation, that are synergistic with nutrition 
programs and which can be significantly influenced 
for nutrition improvement.
The distinction between contextual and program-

matic factors [9] is useful here— meaning that pro-
grams only work in the right environment or context. 
Some of these contextual factors can be influenced to 
some extent by high-level policy decisions, but these 
decisions are not usually possible within a program 
planning exercise. However, they may be more open 
in the situation of planning a long-term large-scale 
investment with significant development bank funds 

supporting it. Beyond that, it could be argued that 
nutrition-oriented programs should not be undertaken 
unless the contextual factors are appropriate—  either 
inherently, or by fixing them. This concept applies to a 
greater or lesser degree to all supporting policies.

Most of this chapter refers to supporting policies 
for community-based and service delivery programs 
aimed at general malnutrition. Much of this applies 
to micronutrient deficiency control programs as well, 
and some specific needs for these, beyond through 
local programs, are referred to in chapter 4. Finally, 
it is worth noting that micronutrient programs may 
have some effect on child growth, hence on the com-
monly used indicators of general malnutrition such 
as underweight prevalences— indeed, this is why it is 
necessary to have a concept of ‘general malnutrition’ 
that encompasses protein-energy and micronutrient 
deficiencies.

Policies to support (or enable) implement-
ation of a strengthened nutrition strategy

The eight countries in this study were involved with 
the World Summit for Children, the Convention on 
the Rights of the Child, the International Conference 
on Nutrition, and the World Food Summit. Most 
produced associated national plans of action. In this 
context, the National Plan of Action for Nutrition 
(NPAN) was commonly cited as a general justification 
for program proposals. However, in almost all of the 
NPANs the government resource allocations were 
essentially unchanged from those already in place, 
and did not involve commitment of any new funds. 
(In fact, in at least one case the follow-up was a set of 
project proposals prepared by an outside consultant 
for donor resources, none of which had been funded.) 
Nonetheless, the existence of the NPANs provided 
useful justification for extracting priorities for further 
examination by the national institutions conducting 
the country studies, and gave a starting point for their 
steering committees. To this extent all countries had a 
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written commitment to further action for nutrition, 
especially if funding could be identified; but also a 
need to prioritize and be more specific about who was 
to do what.

The present policies in all eight countries support 
nutrition activities through line ministries, with dif-
fering sectoral affiliations and balances between service 
delivery and community organization. In most cases 
the existing arrangements are built on in the proposed 
strengthened strategies. In Bangladesh and Pakistan, 
the leading ministry is health, and it is proposed that 
this ministry be the route for enhanced action in the 
future. In India the Integrated Child Development 
Services (ICDS, under the Department of Women 
and Child Development) is the focus. For Cambodia 
and Vietnam, however, community-based programs 
aimed at nutritional improvement are presently being 
implemented through local government organiza-
tions and non-governmental organizations (NGO). In 
China and Sri Lanka increased integration of nutrition 
activities with the poverty alleviation programs active 
in communities is the major part of the proposed 
programs. The contrast is quite striking. In the three 
large South Asian countries the health (or health-
oriented) line ministries are taking the lead; and 
in Southeast Asia (including China) and Sri Lanka 
the proposed focus is shifted towards those agencies 
concerned with poverty alleviation and community 
development.

Thus at the level of implementing authority, no 
potentially problematic shifts in responsibilities are 
envisaged if programs are strengthened, although the 
suggested increased responsibility for the poverty 
alleviation programs in Southeast Asia, Sri Lanka, and 
China might need some negotiation. On the other 
hand, whether more extensive changes might be ben-
eficial for future programs has not really been explored. 
In terms of objectives, these have long since been 
agreed in abstract (halving malnutrition prevalences, 
for instance); but the far-reaching policy changes 
that might be needed have largely not been analyzed 
or addressed, either for implementing adequate pro-
grams or for supporting policies. Some of these are 
discussed next.

Contextual factors 

Program activities, however appropriate in principle 
or in pilot studies for improving nutrition, succeed or 
fail in part depending on the social and environmental 
context—as was specifically studied for 20 programs in 
South Asia by UNICEF [9]. This can happen for many 
reasons—because those most in need cannot get access 
to the program; because they have so few resources 
they cannot benefit; because the behaviors needed 
cannot be adopted in practice; and many others. Some 
such factors could be changed, usually over the long 

term, by deliberate policy and political commitment, 
but generally planning a nutrition program itself 
would not be sufficient reason for the significant 
policy decisions needed to cause change. It may be 
that the 10-year investment plans considered under 
the present exercises have more influence than usual. 
Beyond that, it has to be understood that planning 
programs without taking account of context will tend 
to overestimate the effects, as these can be achieved 
only in a suitable social and political environment. 

In the absence of improvement in crucial contextual 
factors, it may need to be recognized that nutrition-
oriented programs will have to be deliberately targeted 
to areas or groups where these factors are favorable 
to success. This may exclude some of the most malnour-
ished. But a hard look at the prospects for effective use 
of resources is advisable before committing these to 
unfavorable situations where the effects will be minimal. 
This position is uncomfortable for some assistance agen-
cies—but this discomfort should lead to more intense 
efforts to improve the underlying situation. 

The country studies included policies and programs 
with indirect effects on nutrition. Interpretation in 
relation to context was not always systematically made, 
so part of what follows has been synthesized from 
other sources. Relating to context helps in prioritiz-
ing concerns and opportunities. The guidelines cau-
tioned that simply “providing a list…of potentially 
relevant programs (as is common in the NPANs) 
should be avoided” (Annex 1) and suggested that 
‘influencability’ of policies and programs in the light of 
nutrition objectives should be one criterion for choice. 
In view of the country studies’ focus on activities at 
the community level, this means policies in relation 
to the contextual factors needed for local programs 
to succeed.

The ‘contextual success factors’ identified in the 
UNICEF study are reproduced in table 3.1. The prior-
ity factors considered here (all of which are identified 
from the UNICEF study) are women’s status, social 
exclusion/inclusion, community organizations, politi-
cal commitment, and literacy. (Poverty alleviation 
programs are considered later.)

Women’s status 

The status of women is worse in the northern part 
of South Asia than elsewhere—Northern India and 
Pakistan, in particular. This is recognized in the India 
country report, where the northern states are com-
pared to Kerala, as an example, in terms of women’s 
status, and a ‘gender adjusted nutrition and social 
development index’ is derived [3, p. 108]. The Pakistan 
report states “…on most counts, the welfare and pro-
ductivity of women in Pakistan is almost the lowest in 
the world. On virtually every socioeconomic indica-
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tor, they are worse than their South Asian counter-
parts, including women in Bangladesh…and in India” 
[4, p. 24]. Many indicators discussed in chapter 1 
(e.g., table 1.8) support these conclusions: for example 
female/male secondary school enrollment ratios are 
around 0.5 in Bangladesh, India, and Pakistan; literacy 
ratios are similar. The specific situation of women’s 
health in India and Pakistan has been studied in detail 
by the World Bank [11, 12].

Elsewhere in these countries the situation is more 
favorable. The secondary school enrollment ratios by 
gender (female/male) range from 0.8 to 1.1 for the 
Southeast Asian countries plus Sri Lanka (Cambodia 
is not reported); literacy ratios are 0.9 to 1.0, with 
Cambodia similar to South Asia in this respect, with 
a ratio of 0.5.

Women’s status affects nutrition in many ways [13], 
especially through caring capacity, but the issues here 
are more specifically how it affects the success of 
programs aimed at improving nutrition, and particu-
larly how supporting policies can help. The Pakistan 
country report, in reviewing a range of projects aimed 
at improving women’s status, notes: “In most cases 
these projects have not met with any success mainly 
because they were designed without a proper assess-
ment of women’s needs, and constraints” [4, p. 88]. 

The report also notes that, for example, women’s access 
to credit is constrained, beyond being due to poverty, 
by limited mobility, illiteracy, and most importantly 
since women rarely have legal ownership of land they 
lack assets for collateral. These are all constraints that 
could be addressed through policy and legislation, 
and which are equally important from the viewpoint 
of nutrition.

Overall, when discrimination against women reduces 
their resources—time allocation, access to services and 
information, and so on—for caring for themselves and 
their children, trying to improve their caring capacity 
without addressing these constraints may have little 
effect. For example, advocating exclusive breastfeeding 
may increase a woman’s awareness of the issue, but 
if she works away from home and cannot take her 
baby with her, it may simply be impossible. In Asia 
the late introduction of complementary foods is a 
widespread problem, and similar arguments apply 
to correcting child feeding practices, and indeed to 
many aspects of care. Further, the very poor may not 
have the financial resources to provide for adequate 
food for young children, even being well aware of the 
needs—a consideration that led to the BINP trying 
to provide one meal a day for the children of the very 
poor. Since an important part of the programmatic 

TABLE 3.1. Contextual success  factors for community-based nutrition-oriented programs

Contextual
 » Political commitment at all levels of society
 » The presence of community organizations
 » A high level of literacy, especially among women
 » Infrastructure for the delivery of basic services, including committed and capable staff
 » Empowered women
 » A ‘local culture’ with a ‘first call for children,’ including favorable child care practices
 » Charismatic leaders in the community, who can mobilize and motivate people to do more for themselves in a 

genuinely self-reliant way
 » The parallel implementation of poverty-reducing programs, particularly where the nutrition-oriented program/

project is integrated with these

Program
 » The creation of awareness of the high prevalence, serious consequences, and available low-cost solutions of the 

nutrition problem
 » The initiation, promotion, and support of a process where individuals and communities participate in assessing 

the nutrition problem and decide on how to use their own and additional resources for actions
 » Clear identification and definition of time-bound goals (targets) at all levels of the program/project
 » Strengthening the awareness and understanding of the causes of malnutrition, including the hierarchy of 

immediate, underlying, and basic causes at all three levels
 » The identification and support of facilitators and community mobilizers
 » Community mobilization and participation
 » Community-based monitoring is essential 
 » Both the community and the government feel ownership of the program/project
 » Income-generating activities, supported by low-interest credit arrangements for the poor, particularly poor women
 » Capacity building through training and continuous education of facilitators, community mobilizers, and 

community members in general, particularly women
 » Good management of the program/project, including effective leadership, supervision, and coordination
 » Increased cost consciousness and capability to estimate resource requirements
 » The involvement of NGOs

Sources: ref. 9, 10.
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proposals in the country studies hinges on behavioral 
change, it is important to judge how far resources and 
behavior are constrained.

Are there adequate policies in place to improve 
the position of women, especially in the South Asian 
countries? Both India and Pakistan have government 
institutions with this responsibility—the Department 
of Women and Child Development (India) and the 
Ministry of Women’s Development (Pakistan). Some 
of the actions needed are specified, e.g., preferential 
employment of breastfeeding women in less strenu-
ous jobs, accelerated enrollment of girls in school, 
expanded training and access to credit, and legal 
protection. However, the resources applied to these 
are limited, in fact, minuscule in Pakistan [4, p. 87], 
and the strength of the political commitment to really 
bring about rapid change is in some doubt. In sum-
mary, there is no lack of laying out the needed changes 
in a frank way, including in the country reports; 
making these happen is the issue. Maybe the ADB with 
UNICEF should discuss policy lending for promoting 
gender equality. The efficiency of nutrition-oriented 
program support in northern South Asia would benefit 
greatly—it could be argued that it is a prerequisite for 
a strengthened nutrition strategy. 

The other countries experience fewer constraints in 
terms of women’s status, and of policies and legislation 
as prerequisites for effective nutrition activities. Of 
course, these factors are linked: better status for women 
can lead to more liberal policies, which in turn make 
policy reform less urgent; while enlightened policies 
positively feed back to further improve women’s status. 
Nonetheless, there is still some distance to go; for 
example, Vietnam has enacted legislation to protect 
women’s rights (in employment, reproduction, etc.), but 
this mostly applies to female civil servants [7, p.113–4]. 
Cambodia still lags, for example, in terms of female 
literacy; but it seems that current priorities, in prospect 
and implementation, stress women’s status, e.g., access 
to credit, protection during pregnancy, attention to 
children and adolescent girls, and so forth [2, p.59].

Social exclusion 

Significant numbers of the very poor are excluded 
from the mainstream of society in Asia. They do 
not have good access to services even when these 
are available, and they do not tend to participate in 
community-based programs. Reasons put forward* 
are that they lack the confidence and connections with 
broader society, that they have grown accustomed to, 
and depressed by, their destitution, as well as their 
deliberate marginalization by those more powerful. 

The socially excluded exist within most areas and 
communities; this was first drawn to our attention 
for Pakistan, where about 20% of the population were 
said to be in this situation. Within the ICDS in India, 
it is known that even within a village the anganwadi 
center** may not be within physical or social reach 
of the poorest segments. Thus the socially excluded 
are frequently unable to benefit from service delivery 
and community-based programs, even when these are 
successfully targeted to the most affected areas. 

This issue of social exclusion emerged during the 
course of these studies, and is not specifically addressed 
in the country reports. It is one of those silent issues 
which, like the people it refers to, somehow falls 
between the cracks of perception. Once raised, how-
ever, it has profound implications for successfully 
addressing nutrition problems, which are concentrated 
among those who are socially excluded, and in part 
caused by their exclusion.

There are well-established attempts to mitigate this 
situation in some places, for example, the attention 
to scheduled castes in India. However, even for these 
disadvantaged populations there are still some who are 
excluded within these groups. In China a huge group of 
migrant laborers is known to be at high risk, although 
this is not stressed in the country report. Many socie-
ties have ethnic sub-groups that benefit least from 
national progress. Some of these are descended from 
the earlier indigenous inhabitants, living in remote 
hilly areas and referred to as tribal or hill people. They 
tend to be particularly at risk of iodine deficiency. 
These groups exist often outside the general run of the 
political and social scene, and have less access to serv-
ices. Such peoples are in Vietnam and the Philippines; 
in Cambodia the society is fragmented by ethnicity 
and the recent conflicts, resulting in dislocated groups. 
In fact, no specific provision for any of these is made 
in the country reports and proposals for strengthened 
nutrition activities, and this will need further attention 
in the future.

This is a potentially important gap in the present 
analysis. The problems are no doubt difficult, which is 
in part why they are not always addressed. At this point 
the best we can do is to flag the issue that addressing 
the needs of the socially excluded is a gap that should 
be considered as projects are developed, and that unless 
this is done the impact on nutrition will be significantly 
less than it could be. Possibly this is an area in which 
further study is needed. 

Overall, analysis of this point raises the question 
as to how far community-based programs can suc-
ceed in societies severely fractured by caste, class, and 
gender; and whether it is necessary first to put the 
effort into supporting policies that can bring about 

*  This concern was first expressed by UNICEF representa-
tives in Pakistan and at the regional level. 

** The anganwadi is the village center for the ICDS pro-
gram.
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change in these factors. While this is something of a 
negative view when looking at the national level, it 
does direct attention towards identifying smaller-scale 
opportunities—like those, often NGO-run, that the 
UNICEF/ROSA study examined—where resources are 
likely to be better used at the community level.

Community organizations

The existence of suitable community organizations 
is a success factor for effective community-based 
programs. If they do not exist they may need to be 
created as part of the program, however, their presence 
at the outset is a sign of a situation where an influx of 
additional resources may be effective. It might well be 
that the existence of viable community organizations, 
involving the local poor, is an important indication 
that conditions exist for successful community-based 
programs.

The country studies proposed varying balances of 
community-based and service-based programs for the 
future, usually with service personnel acting as facilita-
tors for the community-based workers (mobilizers). 
This has stemmed mainly from the organizations pres-
ently operating, generally health services, or poverty 
alleviation programs. The organizational proposals are 
summarized in table 3.2.

Cambodia, Vietnam, Sri Lanka, and China all have 

local level organizations that are well established and 
functional for a range of development and poverty 
alleviation activities (Cambodia’s recently because of 
the conflict). In all these the proposed future nutri-
tion activities would work largely with and through 
these organizations. The issue seems to be getting 
their agreement and involvement in nutrition, and 
financing this.

In contrast, the larger South Asian countries (Bang-
ladesh, India, and Pakistan) have a poorer track record 
with local organizations, at least with state connections, 
and tend to rely more on non-governmental organiza-
tions (NGOs). The proposed nutrition activities are 
focused on line ministries related to health, with these 
envisaged to provide facilitators for village volunteers 
linked to village committees that generally need to be 
established. This may not be so easy. An alternative 
in some places might be to seek locally active NGOs 
to work with, as these may have the necessary grass 
roots organization.

In summary, Cambodia, Vietnam, Sri Lanka, and 
China seem to have the essentials of community organ-
ization in place, which augurs well for building up 
nutrition activities. Bangladesh, India, and Pakistan 
have less going for them overall in this respect; perhaps 
more consideration of NGO involvement might be 
examined as a complement to working with the line 
ministries, who conventionally have less of a role in 
fostering community-based work. Whichever way it 

TABLE 3.2  Proposed focus of future nutrition programs aimed at general malnutrition (PEM)—community- or service-
based; local and central organizations

Country Organization proposed (% budget)

Bangladesh Mainly through Maternal and Child Health and Nutrition (MCHN) services of the Ministry of 
Health and Family Welfare (MOHFW) (92%), with Village Nutrition Mobilizers (VNM) and Village 
Nutrition Committees (VNC); also a community-based nutrition component (CBNC) with the 
Bangladesh Integrated Nutrition Project (BINP) (8%)

India Strengthening of Integrated Child Development Services (ICDS) of the Dept. of Women and Child 
Development; and Supplementary Nutrition Program; through the Anganwadi center and workers 
in villages.

Pakistan Mainly through Lady Health Workers (LHWs), traditional birth attendants (dais), and Community 
Health and Nutrition Volunteers (CHNVs), under Prime Minister’s Family Planning and Primary 
Health Care Program (89%); also community nutrition promotion component (11%)

Cambodia Community-based through the Village Development Committee (CSD) structure (80%); with sup-
port to national coordination and sectoral programs (20%)

Vietnam Commune-based Nutrition Care (79%) linked to CPCC (Committee for Protection and Care of 
Children), through the Commune People’s Committee (CPC), Commune Steering Committee (CSC), 
etc; national coordination (21%)

Sri Lanka Primarily proposed as a community-based program (CBP) through Samurdhi, the poverty alleviation 
program, which has organization at the local (Grama Niladhari Division) level; also national compo-
nent through the Ministry of Health (MoH)

Philippines No proposal

China Integration of nutrition into poverty alleviation program; budget for training, staffing, and volun-
teers; organized at the county level, with central and provincial funding, targeting most needy counties

Sources: ref. 1–8. 
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goes, early effort will be needed to develop the local 
organization for these programs.

Political commitment 

Beyond the adoption of national plans of action for 
nutrition, child development, and related objectives 
there is no easy way to gauge political commitment 
to nutrition activities, and the country studies do not 
go into this. None of the studies reached the point of 
eliciting budgetary commitment to the plans being 
developed. The Steering Committees in most cases 
seemed to take the position that the government’s 
contribution would be determined following some 
initial commitment from the ADB (as sponsors of the 
studies) as to the level and type of external funds that 
would be available. The governmental political com-
mitment remains to be evaluated during the project 
preparation processes that were intended to follow the 
country studies.

Political commitment at the local level was not 
explored in the country studies. The likelihood is that 
this too will be related to resources made available 
through follow-up projects. Meanwhile, it is a reason-
able guess that where there are effective community-
based organizations in place, and where families are 
able to express their concerns, child health, nutrition, 
and development will have a certain priority. The 
commitment may be more variable at the intermedi-
ate level—between the community and the central 
government. This too will need to be examined as 
projects get developed as a follow-up to the studies.

Literacy

A high level of literacy, especially among women, was 
identified as one of the important contextual factors 
predisposing to success in the UNICEF/South Asian 
study of successful programs (table 3.1). This is related 
to the common observation that maternal education is 
associated with better child health and nutrition. The 
effect is probably both direct, with literacy contribut-
ing to successful programs, and indirect through 
literacy being a proxy for education, which in turn 
benefits program effectiveness by a variety of routes. 
An example would be that educated and literate moth-
ers are better able to understand and adopt improved 
child caring practices.

Women’s literacy rates were given earlier (table 1.7), 
and here again a fairly sharp divide is evident between 
the Southeast Asian countries plus Sri Lanka, and the 
larger South Asian countries, with Cambodia more 
similar to the South Asian countries. The former have 
female literacy rates of 73% to 93%, and the latter 
22% to 54%. All countries are reported to give prior-

ity to increasing female education enrollment, hence 
literacy. Again, it is a matter of allocating resources 
and implementing the policy, rather than absence of 
the perceived policy priority itself. But the observation 
is in line with others that tend to indicate a better 
combination of prerequisites for nutrition programs 
in the Southeast Asian countries.

These conclusions come from data averaged nation-
ally, and large variations must occur within the South 
Asian countries. Supporting policies fostering female 
literacy should be vigorously advocated for those areas 
with lower literacy rates, as it is likely that increased 
female literacy will contribute to development of the 
human capital of future generations through enhanced 
child health, nutrition, and development. 

At the same time some further quantification of the 
extent to which literacy modifies program effectiveness 
would be useful. At an extreme, if nutrition activities 
have very little impact when literacy is very low, this 
might argue for concentrating resources on areas, or 
households, where the literacy rate is such that an 
effect can be expected. More positively, it would argue 
for looking for alternative approaches that are effective 
in illiterate households, and thus for a more varied 
approach tailored to the conditions. This operational 
research has not (as far as is known) been done, but 
should perhaps be a priority as a basis for program 
design. There is no point in targeting programmatic 
actions towards people who are not able to benefit; 
and while the long-term solution may be to remove 
the constraint (e.g., illiteracy), the shorter-term policy 
would be to target those who can respond, and seek 
alternative approaches for others.

Food subsidy and distribution programs 
(whose resources might better benefit 
nutrition) 

South Asian countries (more than the South East Asian 
ones) have had large-scale ‘food transfer’ programs 
for a number of years—as public distribution systems, 
food stamps, feeding programs, and others. A recent 
major review by the World Bank [14, p. 47] concluded: 
“Food transfers have been by far the most popular 
in-kind transfer in developing countries. Evidence…
strongly suggests that universal food transfers are not 
financially sustainable, although they may be politically 
desirable” [14, p. 167]. The authors advocate instead 
for transfers directly to identifiable high risk groups, 
such as women and children, and argue that “…food 
transfers targeted to women and children, along with 
other services (such as immunization) can be a very 
effective means of supporting the poor with minimal 
distortions, provided communities are involved and 
the approach is demand-driven.” While we might ques-
tion whether the best form of the resources is necessar-
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ily food, we would certainly agree with the concept that 
resources inefficiently used as general food transfers 
should be reallocated to more directly address the 
nutritional problems of those most affected, moreover, 
through community level programs.

The policy issues concerning possible reallocation 
of resources used for public food distribution towards 
nutritional activities have been given in some detail 
by Subbarao et al., with a focus on India [14], and 
by Heaver and Hunt for the Philippines [15]. The 
project guidelines (Annex 1) encouraged study of this 
aspect, but in practice while the distribution schemes 
have been described, the difficult question of possible 
reallocation has not really been addressed. (This is 
not surprising, considering its highly political nature.) 
Some approximate inferences can be drawn from the 
data given, and from the literature, as briefly follows.

An estimate of the resources used for subsidized 
distribution of basic foods in Bangladesh, India, Sri 
Lanka, and the Philippines is given in table 3.3. Calcu-
lating in round numbers and relating the resource 
flows to the total numbers of children under-five years 
old (as a convenient means of standardizing the data) 
indicates that around US$10 to $25/child/year are 
spent nationally on subsidized food distribution in 
these four countries. The total annual amounts are 

about US$1,400 million in India to US$100 million 
in the Philippines. These are of the same order as 
the sums of money reckoned to be needed to signifi-
cantly reduce child malnutrition through local level 
programs, if they could be reallocated.

In India, studies [14] have further shown that funds 
spent on targeted nutrition programs (the ICDS in this 
case) are far more efficient in transferring resources 
to the intended target group than others. The esti-
mated transfer efficiencies for the Public Distribution 
Scheme (PDS), rural employment, and ICDS are 
shown in table 3.4—ICDS is estimated to cost Rs 1.8 
(1 US$—47.02 rupees) to transfer Rs 1 to the intended 
beneficiaries, compared with Rs 3.1 to 4.4 for rural 
employment schemes, and Rs 5.4 for the PDS. It could 
thus be said that the ICDS is three times more efficient 
(5.4/1.8) in this regard than the PDS.

In the early 1990s a number of large Public Food 
Distribution System programs in Bangladesh were 
abandoned due to high rates of leakage and high 
costs of transferring resources to the poor. Obvious 
examples were the Palli or Rural Rationing Scheme at 
US$60 million annually, with a 69% leakage and the 
net cost to Government of transferring one taka of 
income to an eligible recipient amounted to Tk6.52. 
The Food for Work Program, at US$180 million annu-
ally, entailed a transfer cost of more than two takas, 
because of a 30% to 35% leakage. Both programs have 
been disbanded. More reasonable programs were the 
Vulnerable Group Development Scheme and the Rural 
Maintenance Program, with much lower transaction 
costs, which have been retained in modified forms. The 
Food for Education Program, which combines food 
security measures with incentives to increase female 
child enrolment in primary school, costs Tk1.59 per 
taka delivered [19–21].

In the Philippines the food distribution was focused 
in the more central regions—40% going to areas with 
only 3.5% of the subsistence poor [15, p. 92]. Moreo-
ver, the amount of income transferred to the poor 
(when it was) amounted to only about US$0.09/kg of 
rice (i.e., about US$0.04/capita/day).

The conclusion is clear. For improving nutrition 

TABLE 3.3. Estimates of resources used for subsidized dis-
tribution of basic foods (public distribution systems)

 US$ US$/ 
Country, total/yr child/ Basis of
year, program (millions) yr estimate and sources

Bangladesh,  250 14 Country report [1, p. 60]
1990, PFDS    2 m MT/yr distributed;
    Subbarao et al. 
    [14, p. 52] table 4.3, 
    net cost/MT=US$125
    (rural rationing);
    averaged over 
    population

India,  1,400  9 Country study [3, p. 145]
1994–95,     Rs 48.6/year = US$1.39
PDS    billion; averaged 
    nationally

Sri Lanka,  60 26 Subbarao et al. [14, p. 50] 
1982, food     table 4.2 quotes food 
stamps    stamps as 1.3% GDP in
    1982, hence estimate

Philippines,  107  10 Heaver and Hunt [15, p. 
1990s, NFA    91] quote US$71–107
    million/yr; latter 
    figure taken for 
    estimate

PFDS = public food distribution system; PDS = Public distribution 
scheme; NFA = National Food Authority; MT = metric tons.

Sources: ref. 1, 3, 14, 15.

TABLE 3.4. Relative costs of income transfer by different 
programs in India

 Cost per Rupee 
 transferred,
Program in Rupees

Public Distribution Scheme  5.4
Jawahar Rozgar Yojana 4.4
Maharashtra Employment Guarantee  3.1

Scheme
Integrated Child Development Service 1.8

US$1 = 47.02 rupees.
Sources: ref. 14, 16–18.
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there are substantial resources potentially available for 
reallocation from the subsidized public food distribu-
tion systems. It is likely that these would be much 
more effective in improving nutrition, and otherwise 
benefitting the poor, than their current use. However, 
the decision to do this is highly political, in part 
because there are very large sums of money involved, 
and the programs have mixed (and not always clearly 
defined) objectives, for which others can claim the 
funds. Nonetheless, the trend is away from such waste-
ful programs, and those advocating for nutrition might 
do well to advocate for rationalization. The fact is that 
these resources are of the right size to really achieve 
the national commitments to child health and nutri-
tion goals—the money does exist—and a far-sighted 
decision on the part of governments could actually be 
made to reallocate these resources, that would make 
the whole achievement possible.

Policies and programs with indirect 
effects on nutrition

A wide range of policies and programs are likely to 
have important indirect effects on nutrition. This 
is recognized in the country reports. But the key 
step of proposing priorities has yet to be taken in 
most cases. Thus we mainly have a list of probable 
areas for attention, so far without a way of deciding 
which should be advocated for, or perhaps directly 
supported by funds earmarked for nutrition. While 
most factors considered in the country reports are 
no doubt relevant, their contribution, interactions, 
and priority as the focus of interventions is situation-
specific, and requires analysis most of which remains to 
be done. We can consider a number of types of factors 
causing malnutrition and their associated actions:
» Those likely to be important under most circum-

stances, thus almost always a priority: poverty allevi-
ation programs, and legislation for the international 
code of marketing of breastmilk substitutes, are 
two clear examples (and recognized as such in most 
reports);

» Those whose contribution to malnutrition can be 
important, but vary with circumstances—maternal 
education is an example;

» Those which interact with either direct nutrition 
programs, or with other indirect factors, in situa-
tion-specific ways—water and sanitation apply here, 
their relative and interactive effects being highly 
situation-specific; maternal education is also a key 
interactive factor.

Poverty alleviation programs 

The concurrent operation of poverty alleviation pro-
grams is widely seen as important for effective nutri-

tion interventions at the local level. The administrative 
synergism is essential to proposals for strengthened 
nutrition actions in Sri Lanka and China. Here, the 
village volunteers are to be supported by the local 
organization of the poverty alleviation program work-
ers. In the Southeast Asian countries a similar concept 
applies, where the nutrition program is part of the local 
government and/or NGO supported village develop-
ment effort. This mechanism was central to the suc-
cessful programs in Thailand, on which these proposals 
are partly modeled.

A second way in which poverty alleviation pro-
grams are important to success (as shown in the 
UNICEF South Asian study) is that they should pro-
vide resources and a momentum of change on which 
other improvements can build. Most simply, mothers 
who have more opportunity, economically and with 
their time allocation, can contribute this to child 
nurturing, and be able to adopt better practices when 
these are advocated through programs.

Effects of programs addressing basic 
causes of malnutrition   

Programs that affect basic causes of malnutrition—
water and sanitation, education, employment and 
wages, food safety and legislation, and so forth—are 
recognized as possibly being important and in need of 
support in most of the country reports. What are lack-
ing are situation-specific estimates of the sizes of the 
expected effects on malnutrition, better still in relation 
to costs, hence a rational basis for prioritizing.

This gap is partly due to the paucity of available data, 
but could be filled to some extent by further analysis of 
existing information. While very few rigorous evalua-
tions have been done of the impact of programs on 
nutritional outcomes—even of direct programs, let 
alone on more distal determinants operating through 
basic causes—quite a lot could still be done from 
a careful study of observational data, which is now 
plentiful with the demographic and health survey 
(DHS) data, the UNICEF multiple indicator cluster 
surveys (MICS), and numerous national and sub-
national studies carried out in recent years. Even 
without examining changes through time and their 
correlates, considerable guidance for program planning 
can be obtained from cross-sectional (at-one-time) 
associations. Some steps were taken in this direction 
in several of the case-studies (Cambodia, China, India, 
Vietnam), but these were usually at a highly aggregate 
level (although the original household level data exist), 
did not address alternative explanations (confounding, 
which is virtually always present), and were not used 
much to suggest intervention priorities. While associa-
tions of course do not prove causality, the weaker 
inference—that if there is a cause it should show up 
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as an association—is well worth having, especially 
with careful analysis of confounding and interactions. 
For example, if it was shown that better access to 
health services was associated with x% reduction in 
underweight, and better sanitation with y%, and that 
such associations differ between regions and other 
specifications of population groups, this at least starts 
to give a basis for comparing approaches. It is sug-
gested that the country studies at some stage—perhaps 
within project identification and planning—give more 
emphasis to using existing data in this way.

Most likely effects of basic causes on nutrition are 
modified by other factors, often differing between 
different population groups. This means that the size 
of the effects must in practice be seen in relation to 
interactions, requiring careful analysis along the lines 
introduced below.

Interactive or synergistic effects 

The concept of interaction is sufficiently important 
in this context that a brief diversion seems justified. 
Almost all single influences on human well-being, 
particularly where biology is concerned, are complex 
and depend on interaction with other influences. 
Pathogens interact with vectors, host vulnerability, and 
response; environment and behavior interact—bottle-
feeding is especially dangerous under unhygienic 
conditions, for instance; increased resources bring 
differential change depending on educational level; 
and so on. In biology, positive interactions are called 
synergisms. 

In policy and program planning, knowing the inter-
actions that are operating can lead to much more 
effective program designs; it can also avoid aiming 
programs at people and situations where they are 
going to have little effect. First, this is because the other 
factors needed to allow an action to have an effect must 
either be adequate, or put in place. Second, if this is not 
feasible, it means that an action should be deliberately 
targeted to those groups that can respond, because they 
already have the factor in place. As a common example, 
improving latrines often only improves health and 
nutrition if a minimum level of access to safe water is 
available (or vice versa). When so, this means either 

that water must be improved as a prerequisite for 
a sanitation intervention to be effective; or the inter-
vention must be targeted towards those who have a 
minimum access to safe water, who can then respond. 
Generally, reasonable indications as to whether such 
interactions are important can be obtained from analy-
sis of cross-sectional data (if that is all that is available, 
as is often the case). Examples are given below.

Analysis of data from a recent survey in Cambodia 
demonstrated an interactive effect of water supply and 
sanitation on stunting, as shown in table 3.5, which 
reformats results from the country report [2, p. 37]. 
The results, given in height-for-age Z-score, show that 
those children in households with unsafe water or 
with poor sanitation all have similar average stunting 
(Z-scores of –2.30, –2.38, and –2.17, respectively); 
only when both safe water and good sanitation are 
present does the Z-score improve greatly, to –1.75. 
The results can be seen more clearly in figure 3.1. 
This clearly implies, for this illustration, that both 
interventions need to be applied before much impact 
can be expected; and conversely, providing only one 
at a time would not reduce stunting (as a long-term 
measure of malnutrition) importantly.

Another illustration can be drawn from a data set 
from a UNICEF MICS survey in Bangladesh (table 3.6). 
The calculations were done for illustrative purposes, 
and would need to be taken further for application 
to planning. They show in table 3.6 (a) that there is 
a much greater effect of improved sanitation when 
literacy is high. Again, this is easier to interpret in 
graphical form (fig. 3.2). There is little relation of 
sanitation to improved nutrition when literacy is low, 
in contrast to a steeper slope for the higher literacy 
group, going from no toilet to water seal. The implica-
tions apply to targeting, indicating that twice the cost-
effectiveness might be expected if the more literate 
were targeted; to the need to address the contextual 
factor of literacy when undertaking a sanitation inter-

FIG. 3.1. Interaction of water supply and sanitation in rela-
tion to child stunting in Cambodia. Source: table 3.5

TABLE 3.5. Relation of water supply and sanitation to child 
stunting in Cambodia (height-for-age Z-score)

 Water supply
 Height-for-age Z-score

Sanitation Unsafe Safe

Poor –2.30 –2.17
Better –2.38 –1.75

Source: Data adapted from ref. 2, p. 37.
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vention; and to understanding better the interactions 
that underlie these findings.

The illustration can also be seen by comparing the 
effects of sanitation within literacy groups (table 3.6 
(b)) and the inferences are similar. Most of the differ-
ence from sanitation can be expected in the more liter-
ate group: a prevalence of 32.9% would be expected to 
fall to 19.3%. Clearly this is oversimplified: the group 

with better toilets may well be richer, better housed, 
and so forth, which stresses the need to further analyze 
such results to take account of such confounding fac-
tors. Nonetheless the point remains that knowing that 
these interactions have a substantial effect can lead to 
better designed programs with higher impact.

This leads to a summary recommendation, to move 
beyond extended wish lists of interventions likely in 
general terms to be beneficial for nutrition—any or 
all of which could move the child population towards 
the declared goals—to a prioritized plan, two types of 
estimates are needed, and should be obtained as any 
of the country reports proceed to investable plans. For 
specified situations and population groups:
» What are the predicted relative sizes of the effects of 

indirect programs on nutritional outcome?
» What are the interactions of these with direct pro-

gram activities, with other indirect programs, and 
with (other) contextual factors?
Put together and tailored to specific situations, these 

effects can be very substantial. This applies to sets 
of activities within programs, and to interaction of 
program activities with context. In-depth examination 

FIG. 3.2. Interaction of sanitation and literacy in relation to 
low arm circumference in children in Bangladesh. Source: 
table 3.6

TABLE 3.6. Interaction between sanitation and literacy in Bangladesh, on prevalence 
of low arm circumference (<13.5 cm) in preschool children, national data

(a) See fig. 3.1: regression gives following points: 

Prevalence of arm circumference < 13.5 cm 

 Literacy (district average)

Sanitation 20% 40%

No water seal 33.6% 32.6%
Water seal 28.3% 20.1%

Equation: Dependent variable = prevalence of low arm circumference (as propor-
tion).  n = 17,365.  R 2 = 0.005. F = 29.2. p = .000.

Variable Coefficient (B) t P

Constant 0.353 23.275 .000
Literacy (%) – 0.000683 –1.449 .147
Dummy for water seal (y =1) 0.00193 0.433 .665
Interaction: literacy * water seal – 0.00344 –2.627 .009

(b) Calculated for groups defined by band of literacy %: 
prevalences of low arm circumference

 Literacy range: prevalence low arm circumference (n)

Sanitation 0–25% 25–35% > 35% All

No water seal 35.8% 31.8% 32.9% 33.2%
 (3,920) (7,004) (4,479) (15,403)

Water seal 33.8% 23.5% 19.3% 23.6%
   (269) (1,054)   (639)  (1,962)

Both 35.6% 30.8% 31.2% 32.1%
 (4,189) (8,058) (5,118) (17,365)

Source: Computed from the 1994 Bangladesh MICS survey data [22] kindly provided by UNICEF 
and the Bangladesh Bureau of Statistics, Dhaka.
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of such important interactions remains to be done in 
adequate depth for all the country studies. It can be 
done with project planning, and adequate provision of 
time and resources must be made for this in order that 
investment plans actually lead to nutritional impact. 
Without correct supporting policies and combinations 
of program activities identified in this manner, direct 
interventions may not work as intended. 

Decentralized planning and accountability

Delivery of technical solutions through community 
involvement is the heart of the country studies’ recom-
mendation for improved nutrition strategies. But 
decentralization is more than letting communities “do 
their own thing.” Programs thrive when there is a clear 
commitment to change at all levels of government, 
and when local governments enter into partnership 
with communities for this purpose.

Building local partnerships requires both a greater 
sense of accountability by local governments to com-
munities, and a greater capacity to analyze problems 
and enact solutions by communities and families 
on behalf of children. All the country studies reflect 
at least the intent to shift planning and implementa-
tion of child nutrition programs to local levels, and 
several countries have gone a long way to managing the 
transition from top-down blue prints to bottom-up 
planning tailored to local needs.

Decentralization supports an ongoing process of 
irreversible change throughout Asia. The greater 
account a bility of local leaders (community and gov-
ernment) to families and children is a major thrust of 
decentralization. This includes accepting responsibility 
for monitoring child welfare and sharing the costs of 
tailored programs based on the Triple-A approach to 
planning and social mobilization. One risk of decen-
tralization is that national goals for improving child 
nutrition and reducing child mortality may slip if local 
governments are left to choose entirely on their own. 
Despite this risk, decentralization offers a powerful 
opportunity to reduce poverty and improve the nutri-
tion of children. Child nutrition programs that target 
the very young and very poor are investments in 
human development and attain social justice because 
they enhance the educability and productivity of a 
whole generation. 

Four factors contribute to successful decentraliza-
tion. First, planning must be based on a set of essen-
tial indicators, such as the basic minimum needs in 
Thailand [23], which allow common assessment and 
agreement on corrective action at all levels of govern-
ment and shared by the community. The use of core 
data for decision-making unites partners and provides 
a basis for evaluation.

Second, a mixture of top-down and bottom-up 
planning balances the roles and strengths of com-
munities and local governments. In Cambodia and 
the Philippines, social mobilization and planning 
merge when village action plans are aggregated into 
local government plans (commune and municipality, 
respectively) that define roles and allocate resources, 
including national support. Through shared design of 
local interventions, local leadership and communities 
can share management and ownership.

Third, targeted, interpersonal communications bridge 
information with the need for behavioral change by 
parents, other care givers, service providers, and politi-
cal leadership. This was one lesson learned from the 
Tamil Nadu Integrated Nutrition Project in India. 
Successful programs view message development as the 
cross-cutting theme that binds the communications 
strategy, the information system, the training and 
incentives plan, and the social mobilization scheme 
all at once. Programs that ignore these linkages do 
not induce behavioral change, or at least not on a 
sustainable basis. Unless caring practices are positively 
reinforced, positive outcomes for children will not be 
replicated on a substantial scale.

Fourth, programs that converge multi-sector activi-
ties (such as health, nutrition, and education) have 
a better chance of building strong ties among stake-
holders in civil society, rather than through any one 
sector alone. Linking child nutrition to national objec-
tives like poverty reduction, as happened in Thailand, 
raises issues of governance that enhances government 
at all levels.

The Philippine Early Child Development Project 
(1998–2003) provides an example of poverty tar-
geting, policy instruments for governance, and an 
experiment in social and fiscal accountability. Child 
development indicators on undernutrition, mortality, 
and primary school dropouts were used to rank about 
1,500 municipalities and chartered cities according 
to the number of children at developmental risk. 
One hundred and seventy local governments were 
initially selected for the project (in the Visayas and 
Mindanao), with five million children targeted, about 
half of those in need nationally. Local action programs, 
called investment subprojects, should be tailored to 
the needs of each group of children. The subprojects 
are negotiated between national government and 
local government units, based on cost-sharing rules 
reflecting the municipality’s ability to pay. The local 
government must meet minimum standards of provid-
ing essential health, nutrition, and early education 
services to all children in need or else national subsidies 
(including loan proceeds) are not available. National 
funds finance essential services and support to local 
governments for community mobilization, informa-
tion systems, and project management.
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Chapter 4

Strengthened nutrition strategies

The main focus of the nutrition strategies proposed in 
the country studies [1– 8] is to strengthen the local level 
programs, through a combination of community 
organizations and service delivery. This involves greatly 
increased coverage of programs, plus in some cases 
increasing the resources per child applied (intensity), 
and with stress on building local organizational capa-
bilities. Program content tends to continue current 
approaches, with some shift in emphasis. But the major 
resource requirements proposed are for massively 
increased population coverage, reflected in increased 
numbers of village level workers or volunteers (mobi-
lizers), supported by supervisory staff (facilitators). 
The common themes are reviewed in this chapter. 
Finance and implementation are discussed in chapter 5.

In this context it should be recalled that the success 
in Thailand in the 1980s and 1990s in rapidly reducing 
and almost eliminating general malnutrition provided 
some ideas throughout the country studies. A sum-
mary diagram based on the system in Thailand [9] is 
reproduced in figure 4.1. Although this stems from 
Thailand, it is of general application, where basic 
services interface with communities to help plan and 
implement programs. These are helped by a structure 
of facilitators/mobilizers— Thailand trained nearly 
1% of the population, 500,000 people, for voluntary 
village work in health and nutrition— and their ratios 
provide a point of reference in planning for other 
countries.

Here the content of the programs within the pro-
posed strategies is first examined. A summary check 
list, country-by-country, is shown in table 4.1. Then 
the suggested coverage and intensity of resource use is 
reviewed, as summarized in table 4.2, which compares 
the proposals with the current situation as reviewed 
in chapter 2 and its associated tables. This analysis fol-
lows that of the guidelines (Annex 1),which suggested 
addressing coverage, targeting, intensity, and content 
as the four factors that define successful programs. 
(Targeting has not been used much in the programs 
designed, but appears as phasing of geographic cover-
age in several proposals.)

Content of improved nutrition strategies: 
local-level programs

Consideration of factors in relation to the life cycle 
context provides a common approach. The basis for 
the proposed strategies is shifted to earlier in the life 
cycle than in many of the current programs. This 
represents a conceptual advance. As shown in chapter 1 
(e.g., fig. 1.1), birthweight is a major determinant 
of later child growth and development; and this in 
turn is influenced by maternal nutritional status, cur-
rently and in the mother’s own childhood. The recog-
nition of the importance of women’s nutrition and 
of fetal development underlies this shift in program 
emphasis.

Some of the interventions are usefully rationalized 
in this relationship to different stages of life. Those in 
the first half of table 4.1 are roughly ordered in this 

FIG. 4.1. General structure for community-based programs, 
based on Thailand. Source: adapted from K. Tontisirin, 
personal communication, 1996; and ref. 9, p. 50
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way. In this table, shift upwards in proposed emphasis 
is indicated by black squares (■ ), and continuation, but 
usually with much increased coverage proposed, by 
gray squares (■■ ). It should be emphasized that giving 
priority to a large number of components is not neces-
sarily a good thing. Concentration on the most relevant 
to specific conditions (causes and context) is needed, 
and this step of analysis remains to be done (see section 
on ‘outstanding issues’ below). The components in the 

highlighted areas in table 4.1 are generally accepted as 
part of most community-based nutrition programs.

Women’s health and nutrition, then antenatal care, 
feature in most programs. Some caution in expecta-
tions is needed here, as there are limits to how far 
antenatal care can increase birthweight when the 
mother is already stunted; but it should be a priority. 
Support for breastfeeding and good complementary 
feeding practices address crucial issues. In all eight 

TABLE 4.1. Major components proposed for nutrition strategies

Component Bangladesh India Pakistan Sri Lanka Cambodia Vietnam China

Women’s health and ■   ■■   ■■   ■   ■   ■   ■■

nutrition

Antenatal care ■■   ■■   ■   ■■   ■   ■   ■

Breastfeeding ■■   ■■   ■   ■■   ■   ■   ■■

Complementary ■■   ■■   ■   ■■   ■   ■   ■■

feeding

Growth-monitoring ■■   ■■   ■   ■■   ■■   ■■   ■■

B: specifically    B B  
including birthweight

Micronutrient ■  ■ , ■■  ■  ■ , ■■  ■■  ■   , ■  ■  ■ , ■■  ■  ■ , ■■  ■   , ■   
supplementation       Vitamin D,
(vitamin A, iron)       calcium

Micronutrients— ■■  ■■  × ■■  ■■  ■■  ■■

dietary change

Fortification ■  ■■  ■■   ■■   ■■   ■■   ■■

  (Iodine)  (Iodine)  (iodine, (Iodine) (Iodine) (Iodine) (Iodine)
   vitamin A)    New  iron
   New iron

Food security ■■  ■■  Later ■■  ■  ■■  ■

  Home     Home 
  gardens     gardens

Supplementary feeding— ? ■■  × × × × ×
external resources

Supplementary feeding— ■■  ■■  × ■■  × × ×
internal resources

Immunization, oral ■■  ■■  ■■  ■■  ■■  ■■  ■■

rehydration therapy

Health referral ■■  ■■  ■■  ■■  ■■  ■■  ■■

Day care New ■  Later × × × ■■

Water/sanitation × × Later ■■  ■  ■  ■■

Deworming ■■  ■■  New ? ■■  ■■  ?

Nutrition/microcredit New × × ? ■  ■■  ×
Adolescent girls New ■■  × ■■  × ■■  ?

Infant formula code ■■  ■■  ■■  ? ? ? ?

Nutrition information ■  ■■  ■■  ■  ■■  ■■  ■

system

National IEC ■■  ■■  ■■  ■  ■■  ■■  ■■

New: activity not widely included now, or only pilot tested so far,  proposed for strengthened program.
■  continued at about same or high priority.    ■■  included with increased priority.    ■■  included but not stressed, or low priority.  
×  not included.
Components common to most programs are in boldface.
Sources: ref. 1–7.

Strengthened nutrition strategies



54

countries, and especially in the South Asian ones, a 
substantial proportion of infants are not yet getting 
solid foods after six months, or even by 12 months 
of age (see fig. 1.9), and changing this represents an 
important opportunity for future programs. Growth-
monitoring programs provide useful support for local 
activities—it should be obvious but maybe needs 
repeating that growth-monitoring by itself is useless 
and must be part of programs that address causes of 
malnutrition. When it is, growth-monitoring provides 
a useful focus and starting point; more important, 
it is the means of identifying individual children 
for attention of community- and facility-based work-
ers, and thus helping to target their resources at the 
individual level.

As summarized in table 4.1, all seven proposals 
give some emphasis to women’s health and nutrition, 
antenatal care, breastfeeding, complementary feeding, 
and growth-monitoring. At least in Cambodia and Sri 
Lanka, growth-monitoring is taken to the next logical 
stage, to include birthweight, and this idea might well 
be adopted elsewhere. This group of activities is now 
often gathered together under the heading of ‘caring 
capacity.’

Enhanced micronutrient programs are recom-
mended in all the country proposals. Supplementation 
with high dose capsules of vitamin A is carried out 
for mothers immediately after delivery, with National 
Immunization Days, with the Expanded Programme 
of Immunization (EPI) contacts, and through com-
munity programs and the health care system. Support 
and expansion of this process is likely to be cost-
effective and sustainable. Supplementation with iron 
(or iron/folate), usually envisaged as part of antenatal 

care, is not that effective in combating iron-deficiency 
anemia, and while included in most programs (as it 
should be) is likely to be less effective in the long run 
than fortification. China’s proposals include concern 
for rickets, hence vitamin D and calcium; it is quite 
likely that rickets in early childhood, reported to 
be highly prevalent in many parts of China, occurs 
elsewhere in the region, and should be investigated.

Fortification is likely to be the longer-term solution 
to many micronutrient deficiencies, as it has been 
in industrialized countries. This will be discussed 
further in the section on ‘central programs.’ Means of 
fortification with vitamin A have been studied for a 
while, and are proceeding in a number of places. For 
iron the concept of fortification is gaining ground, 
although there are serious obstacles to be surmounted 
[10], e.g., rice is technically difficult to fortify. Invest-
ment in research in iron fortification is likely to be 
highly cost-effective.

Iodine-deficiency disorders (IDDs) are very preva-
lent, and the main intervention, iodization of salt, has 
been adopted as a policy by all the countries. The big-
gest issue now is implementation and quality control. 
Where surveys have been done, e.g., in Bangladesh 
[11], extremely variable salt iodization levels have been 
found. This lends itself well to community monitoring, 
as cheap and effective salt testing kits are available from 
UNICEF. Improvement of systems for salt iodization 
and distribution provides a good opportunity for 
investment in the future, and is highlighted as such 
by most of the country studies, which propose at least 
continuing priority for this intervention.

Overcoming micronutrient deficiencies by dietary 
change is of less proven effectiveness. Most studies 
propose continued support for this approach, often 
including home garden promotion.

Supplementary feeding is a crucial issue, largely 
because it can take up much of the resources available 
for nutrition. Using external supplies—food aid—does 
not solve the problem, as personnel are then occupied 
with administration; anyway, this source is phasing 
out. Internal resources can be used for complementary 
weaning foods as well as supplementing those at high 
risk of malnutrition; Thriposha in Sri Lanka is an 
example. Generally provision of supplementary food 
is not regarded as either a good use of funds, nor 
necessarily as very effective, in fact sometimes it can be 
counterproductive. The Integrated Child Development 
Services (ICDS) in India has come to be seen as a 
food distribution program, and people attend when 
there is food available, which was not its intent nor the 
best approach. An exception may be among extremely 
poor populations, as with the Bangladesh Integrated 
Nutrition Project (BINP), where the meager resources 
simply are not available to adequately feed young 
children. This question of the proper place (if any) of 
supplementary feeding remains to be fully resolved; it 

TABLE 4.2. Main requirements/features for some compo-
nents in local programs

 Counseling 
 (for  
 behavioral  Organi-
Component change) Supplies zation

Local organization   ■  
 (e.g., village 
 nutrition workers)
Antenatal care ■  ■  
Infant feeding ■   
Growth-monitoring ■  ■  ■

Micronutrient  ■  ■

 supplementation
Supplementary feeding  ■  ■

Immunization, oral ■  ■

 rehydration therapy
Deworming  ■

Health referral   ■

Day care   ■

Water/sanitation  ■

Microcredit  ■  ■

Sources: ref. 1–7.
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probably could be with research using existing data, 
as will be noted in the section on ‘outstanding issues.’ 
Meanwhile, the policy put forward in most of the 
country studies of preferring to use resources for other 
actions is likely to be correct.

Deciding the priority in practice of the other activi-
ties summarized in table 4.1 is situation specific. As 
noted, those in the highlighted areas are conventionally 
included in nutrition programs. But all need to be 
matched to both the local causes of malnutrition, and 
to the opportunities and organizational conditions. 
In general the activities put forward seem as solidly 
based as they could be, given the paucity of evaluation 
research, and would be judged to be in the mainstream 
of current knowledge. Indeed, it is how activities are 
adopted and supported within communities that is 
now the key question, rather than a need to radically 
redesign the activities themselves (even if some have 
updated designations, such as caring capacity).

The types of resources needed for these components 
of local programs are illustrated in table 4.2. While much 
depends on behavioral change, this is by no means all 
that is required. Supplies and organization, at a mini-
mum, are also needed in many cases. The counseling 
and other needs all apply to interaction between indi-
viduals, e.g., similar to health services or schools, which 
are very limited in most of the countries at present. 
This explains why the proposals are for such a major 
expansion, particularly of personnel to be involved. 
However, it is also the reason that local programs can 
be effective, if the content is correct and they have 
adequate organization, coverage, and intensity.

Organization, coverage, and intensity

The characteristics of country programs, now and 
as proposed in the improved nutrition strategies, are 
summarized from the country reports in table 4.3. 
This table expands on the data given in table 3.2. The 
proposals generally envisage a major expansion of 
programs for which some experience in the country 
already exists, rather than suggesting completely new 
programs. In Pakistan there is little community level 
work in this area at present, so the ideas are newer; 
in India the ICDS already has wide coverage, and 
expansion and intensification are proposed. Otherwise 
the proposals build on current programs with low 
coverage, with some organizational developments.

For China and Sri Lanka the suggestion is to work 
with the governments’ poverty alleviation programs 
to provide for activities aimed at preventing child 
malnutrition. These poverty alleviation programs have 
extensive coverage, so the issues are to do with accept-
ance by these organizations, training and provision of 
staff, and testing operating methods. In Cambodia and 
Vietnam the focus is on working with and through 

non-governmental organizations (NGO), whose out-
reach in general is presently quite extensive and can be 
enlarged for national coverage; however, they would 
need to be assisted and oriented in specific work 
on nutrition. In Pakistan the proposal is for a large-
scale training and support operation through current 
health personnel (including traditional birth attend-
ants—TBAs) and volunteers to be recruited; although 
the health services exist, much of this would be starting 
from scratch. The Bangladesh proposal would expand 
nationwide activities already underway in a limited 
number of districts (thanas) supported by a World 
Bank project, the Bangladesh Integrated Nutrition 
Project (BINP), modified by excluding supplementary 
feeding, but now primarily under the leadership and 
responsibility of the health ministry (Ministry of 
Health and Family Welfare). A national nutrition 
program has been started recently, along the lines 
envisaged here. In India the proposals would essentially 
channel more resources through the present structure 
of the ICDS.

The first four programs mentioned above (China, 
Sri Lanka, Cambodia, and Vietnam) appear to be 
related to grass roots organizations that link into 
community structures, and have some track record of 
success in this. From this viewpoint if the proposals 
attract the necessary resources they seem likely to be 
widely implemented. In contrast, making headway 
in Pakistan is going to pose a particular challenge. 
There is less tradition of community-based work, and 
the nutrition-oriented program would be breaking 
new ground. A somewhat similar challenge applies to 
the Bangladesh proposal—here it is the NGOs that 
have experience in community work, and some new 
ground will again have to be broken following the 
country study proposal. It is worth noting that some 
consideration has gone into phasing the expansion of 
these programs in all cases, and phased implementa-
tion plans are included.

The proposed expansion in coverage of programs 
is shown country-by-country in the third column 
of table 4.3, and displayed in figure 4.2. A massive 
expansion is proposed.

The other parameter is the resources per capita 
required (intensity), which can often be estimated in 
concrete terms as numbers of people to be trained, 
equipped, and otherwise supported. (These generally 
take a major share of the budget, so are a useful indica-
tion for financial needs also). The key personnel are 
referred to as ‘mobilizers’ and ‘facilitators,’ and ideal 
ratios for impact (based partly on work in Thailand as 
shown in fig. 4.1) are:
» mobilizers/population, approximately 1:100 (1:10–20 

households in Thailand)
» facilitators/mobilizer, approximately 1:10–20 

While these benchmarks originate from the Thai 
system, an informal review of their extent in South-
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Table 4.3. Organization, coverage, and resources proposed for country nutrition strategies: characteristics of local 
(community-based and service delivery) programs

  
Annual

 
 Intensity 

budget
 Local organization  Mobilizers/ US$/ (US$
 (major component) Coverage population child/yr millions)

Bangladesh

 Now Several, e.g., BINP Low (6 thanas, 40 planned) 1:1000 $18 (BINP) $14 

 Proposed Mainly through MOHFW National (380 thanas, 1:500 $3.8 $67.5
   additional to BINP)

India

 Now ICDS, thru Dept. of Women  About 74% of blocks 1:1000 $2  ~$200
   and Child Development   (non-food)

 Proposed ICDS, thru Dept. of Women  100% of blocks 1:300 $10.0 (non- $1,380
   and Child Development   food mainly)

Pakistan

 Now None Low 1:500 (LHWs) Low

 Proposed Through health system 75% after 5 yr  1:500 (dais+ $2.2 $45.5
   (LHWs, dais, CHNVs)  CHNVs)

Sri Lanka

 Now Small-scale, e.g., PNIP.  Low 1:750  ?

 Proposed Thru Samurdhi (poverty  At scale, national (12,000  1:150 $3.4 $9.1
   alleviation program)  GNDs in 238 divisions); (community
    first 25 divisions (10%) workers) 

Cambodia

 Now Both government (e.g., CASD) CASD, 20% ? $11 $4CASD
   and many NGOs   (CASD)

 Proposed Village Development National 1:500(mobili- $6.0 $9
   Committees (already  zers/facilitator
   exist widely)  1:10–15)

Vietnam

 Now CPCC  15% 1:450 $0.8 ~$1.6
  Pilot community-based Low 1:100 $2.6

 Proposed CPCC, CSC National, phasing 1:100 $0.44 $4.9
    over 10 yr (m/fac 20)  (average)

Philippines

 Now Lakass, thru BNS 15% of municipalities 1:300 $0.4 ~$5 

 Proposed

China

 Now UNICEF/ government pilot Low 1:50 

 Proposed Expansion, through poverty 200m people, in 600 counties,  1:200 $0.5  $14.8 
   alleviation program  12,000 townships, with  (costs for vol-
    500,000 mobilizers, in 10 yr  unteers only) 

Sources: ref. 1–8. For coverage and intensity data, Cambodia [2, p. 59, 72], India [3, p. 122], Pakistan [4, p. 93], Philippines [8, p. 132], 
Sri Lanka [6, p. 99, 112].

BINP = Bangladesh Integrated Nutrition Programme; MOHFW = Ministry of Health and Family Welfare; ICDS = Integrated Child 
Development Services; LHW = lady health workers; GND = Grama Niladhari divisions; CHNVs = community health and nutrition 
volunteers; PNIP = participatory nutrition improvement project;  CASD = Cambodia action for social development; CPCC = Committee 
for Protection and Care of Children; CSC = Commune Steering Committee; BNS = Barangay nutrition scholar. 
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east Asia in 1995, shown in table 4.4, indicates that, 
for example, in Indonesia similar ratios at the mobi-
lizer-population level were achieved; and that an 
adequate supervision ratio was customary in Vietnam 
(facilitators:mobilizers of 1:5—but of course there 
were far fewer mobilizers). For the present overview, 
the Thai mobilizer/population ratios (1:100) are used 
for comparison; the reports did not lend themselves to 
calculating the proposed facilitator/mobilizer ratios, 
but this should be done when more detailed planning 
proceeds. The estimates for mobilizers/population 
(m/p), now and in the proposed future programs, are 
shown in the fourth column of table 4.3, and displayed 
in figure 4.3. It should be noted that these ratios apply 
to part-time volunteers; fewer mobilizers per popula-
tion would be needed if they worked full-time and 
were remunerated and if village workers were trained 
and employed.

The pilot-scale activities on which certain of the 
proposals are based have m/p ratios around the ideal, 
e.g., in Vietnam and Sri Lanka (PNIP, not shown in 
table 4.3). In China, where the pilot programs are 
reported to have a measured impact on stunting, the 
m/p ratio was 1:10 households, approximately 1:50 
population. For large-scale operational programs the 
present ratios vary a lot but generally fall short of 
those expected to have an impact, of 1:100 population 
(10:1000 in figure 4.3); and although proposed to be 
improved in the future, usually remain substantially 
less than the ideal. This is presumably in part because 
of what is judged to be realistic in budgeting terms, 
as much as based on an assessment of likely impact. 
Thus it can be seen (from table 4.3) that m/p ratios of 
1:300 or 1:500 are commonly proposed (Bangladesh, 
India, Pakistan, Cambodia), and 1:300 is estimated 
for the current Philippines program. (Note that these 
estimates attempt to calculate the ratios in the areas 
where there are programs, and not to simply compare 
the total mobilizers to the national populations.) These 
ratios are likely to be too low for substantial impact, 
certainly for the impact later used for the cost-benefit 

FIG. 4.2. Proposed coverage of community-based nutrition-
oriented programs compared with current programs. Source: 
table 4.3

TABLE 4.4 Ratios of mobilizers to facilitators

 No. No. Facilitators: Mobilizers: Facilitators:
Country facilitators mobilizers moblilizers population   population

 Thailand 25,000 500,000 1:20 1:100 1:2,000
 Cambodia 3,000 0    0    0 1:2,500
 Indonesia 15,000 3,000,000 1:200 1:67 1:12,000
 Laos 0 1,000    0 1:5,000    0
 Vietnam 8,000 40,000 1:5 1:2,000 1:10,000
 Myanmar 14,000 0    0    0 1:2,100
 PNG 5,000 10,000 1:2 1:770 1:1,600

Note: facilitators are salaried field workers, usually at one level above village (e.g, district); mobilizers are village 
workers, who may be volunteers, earn wages, or have other remuneration.

Source: Participants in Mahidol/UNICEF regional meeting in Southeast Asia, Dec 1995.

FIG. 4.3. Proposed intensity of current community-based 
nutrition-oriented programs in terms of mobilizers/child 
ratio within programs. Source: table 4.3
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calculations of 50% reduction in underweight over 
10 years.

The intensity calculations are given in US$/child/
year in table 4.3 (column 5), and displayed in figure 4.4. 
In chapter 2 it was suggested that an expenditure level 
of US$5 to $15/child/year was likely to be needed for 
impact, and that at this level an accelerated decrease in 
the child underweight prevalence of around 1.5 to 2.0 
percentage points/year (pp/yr) might be expected. This 
estimate is consistent with the BINP in Bangladesh 
at US$18/child/year, which was carefully planned to 
produce an impact on nutrition; and with the Com-
munity Action for Social Development (CASD) in 
Cambodia at US$11/child/year, which is considered to 
be having a worthwhile impact. Other such estimates 
are needed and probably feasible from existing data, 
but these are probably in the right range to give some 
guidance.

The proposed budgets and implementation plans 
are thus probably over-optimistic and underfunded in 
most of the proposals. The levels of proposed expendi-
ture in Bangladesh, Pakistan, Sri Lanka, and Vietnam 
are less than US$5/child/year. In China, the estimate 
is not for the full budget, only for the training and 
volunteer support; but it is probably still too low. 
This is in line with the personnel estimates (e.g., m/p 
ratios), and gives a consistent picture of perhaps a 
too timid approach. It will cost a significant amount 
to improve nutrition but the benefits are likely to be 
worthwhile (although there is limited comparability 
between the costs and benefits, due in part to this cost 
underestimate, which is discussed in the next chapter); 
but the proposed level of effort may be too low.

The summary indicator used previously (fig. 2.4), 
combining coverage and intensity, is shown for the 
proposals in figure 4.5. This assesses the potential 
extent of community-based programs at a level of 
1 mobilizer to 20 children. While a considerable expan-
sion is envisaged, at this ratio the proposals still fall 

short of what is theoretically required. However, this 
also depends heavily on the specifics of program 
organization, particularly on whether village-level 
workers are volunteers or paid, and whether part- or 
full-time. The ratios of 1:20 come from part-time 
volunteers (e.g., as in Thailand and Indonesia, see 
table 4.4), and a better measure would be along the 
lines of person-days per child, full-time equivalents, 
or the like. Nonetheless, these calculations may at least 
give a starting point.

Whether the relatively low level of input proposed 
in some cases can actually have much impact is a very 
important question. Using either measure of intensity 
(m/p or US$/child/year) leads to similar conclusions. The 
impact-to-resources relationship is unlikely to be linear 
[12], and applying too little resources (especially indis-
criminately, without assessing context) may be wasteful. 
Either more resources have to be obtained and used, or 
those available should be focussed, by targeting, until the 
level is reached where impact is achieved. There is a risk 
that certain of the estimates in table 4.3 (columns 4 
and 5) are a warning sign that some proposals are just 
too under-resourced to be likely to have a worthwhile effect.

Central programs

The major efforts proposed are for local level pro-
grams, in line with the analyses of causes and interven-
tions likely to be effective. A number of additional and 
complementary activities operating from central levels 
are likely to have a direct impact on malnutrition, 
either by themselves or in support of local programs. 
These should be appealing as a basis for an investment 
having a lower cost than local programs, not depend-
ing on individual contacts, but they are not a substitute 

FIG. 4.4. Proposed intensity of community-based nutrition 
oriented programs in terms of US$/ child/year within pro-
grams. Source: table 4.3

FIG. 4.5. Proposed national extent of community-based 
nutrition-oriented programs in terms of total numbers of 
mobilizers as % of that required at 1:20 children for overall 
population. Source: calculated from data in table 4.3
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for these and should not be seen as a less costly option 
that can be undertaken isolated from direct actions 
through local organizations.

Three promising areas that form part of most pro-
posals concern fortification, nutrition information 
systems, and information, education, and communica-
tion, in this context particularly using mass media. 
The proposals are briefly reviewed next.

Fortification

For iodine legislation and salt fortification programs 
are underway in all the countries. But the battle to 
control iodine-deficiency disorders (IDD) is far from 
over. The current challenge and opportunity is to 
improve quality control at the points of consumption, 
retail, storage, and production. This can be approached 
in various ways, using cheap and reliable tests that are 
readily available, often supplied by UNICEF. These 
lend themselves to use by communities, and a system 
can be envisaged whereby community organizations, 
health facilities, schools, and other establishments 
regularly monitor the iodine content of the salt being 
consumed, and report findings to a controlling author-
ity. This would create awareness and mobilize public 
opinion to improve iodization standards. Other means 
of monitoring, involving inspection, for example, 
may also be supported. In any event, salt iodization 
would seem to provide an important opportunity for 
investment in a highly cost-effective intervention to 
prevent malnutrition and bring extensive benefits in 
terms of human capital and productivity.

Fortification with vitamin A is gradually expand-
ing, usually with oils and fats (e.g., cooking oil and 
margarine), and is likely to provide the long-term solu-
tion to vitamin A deficiency. In most of the countries 
research is still needed to determine suitable foods 
to fortify (‘vehicles’), and on the technical matters of 
stability, acceptability, and so forth. When a strategy 
is decided, testing, manufacturing, and marketing 
become the focus. Appropriate investments in research, 
testing, and implementation should be appealing, 
with a likely high degree of sustainability and cost-
effectiveness. 

For iron the stakes are even higher, because it is pos-
sible that fortification may provide the viable approach 
to controlling iron deficiency currently known and 
may be applicable to large population groups. Iron 
deficiency is extremely widespread and (unusually 
among the different types of malnutrition) shows no 
signs of general improvement. At the same time, none 
of the countries have got beyond the research stage in 
fortification, and there are formidable technical and 
social problems to overcome. Nonetheless, an invest-
ment in research, although perhaps higher risk than 
for other micronutrients, should be a high priority 
in a strategy to address malnutrition. Success would 

bring great benefits in terms of human capital and 
productivity.

Other needs are being uncovered as research pro-
ceeds. In China calcium and possibly vitamin D are 
problematic and supplementation and/or fortification 
may be indicated; this needs more research, but of a 
type that is within current knowledge and it need not 
take a long time. Zinc deficiency may be widespread—
some of the recent studies to establish its existence and 
effects were done in Vietnam—and fortification may 
be one answer. Additional deficiencies are all too likely 
to be demonstrated as extensive in the near future.

The costs of addressing deficiencies through cen-
trally operated fortification schemes are relatively 
minor compared with local nutrition programs. Some 
of the country studies provide estimates. For example, 
in Cambodia the cost of a national salt iodization 
program is estimated as US$0.5 million/year, about 
US$0.05/capita/year. Detailed costs, to include the 
critical research needs in many cases, have not been 
comprehensively determined in the studies, but it is 
sure that they will appear relatively low compared 
with other programs, and represent an extremely good 
value. Estimates of benefits in terms of preventing lost 
productivity are given in most of the reports, and are 
summarized in chapter 5. 

Nutrition information systems

A critical gap in the process of formulating the propos-
als emerging from the country studies has been that 
there is essentially no good data on program impacts 
on nutrition—the Tamil Nadu Integrated Nutrition 
Project (TNIP) may be one exception [13, p. 68)]. 
Thus it has not been possible to compare the effects, 
let alone the effects per cost, of any of the components 
discussed, from large-scale programs in the countries 
concerned (or from virtually anywhere). The program 
designs are based on a mixture of pilot level (efficacy) 
results, impressions from inadequate evaluations, 
rapid assessments, and acts of faith. This is such a 
worrying deficiency, due not to technical constraints 
but to the needed work simply not having been done, 
that it should come to the top of the list of functions 
for nutrition information systems. Less demanding 
information requirements, for monitoring and man-
agement information for instance, need to be met by 
building the systems into program activities.

A combination of methods, with stress on obtaining 
data through time, should be supported as programs 
develop—but not in isolation. Information seems 
cheap, but there are major opportunity costs, and 
investment in data must complement not substitute for 
local programs. The methods usually include capturing 
data from growth-monitoring, using clinic and health 
system records, and other administrative sources (e.g., 
schools). Representative sample surveys have expanded 
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in recent years, many within the demographic and 
health surveys (DHS) and UNICEF multiple indicator 
cluster surveys (MICS), and these provide both base-
line information for monitoring trends, and designs 
that can be built on. 

Much of these data remain to be fully analyzed, and 
a cost-effective early investment would be to sponsor 
more extensive analyses, in the first instance for the 
purpose of elaborating the plans coming from the 
country studies. More generally, support should be 
included for capacity building for information systems, 
at various levels of organization, in investment plans.

National information, education, and 
communication (IEC)

Most proposals recognize the opportunity for building 
up national information, education, and communica-
tion (IEC) in support of nutritional improvement, 
often using mass media in combination with the com-
ponents for behavioral change within local programs. 
The focus is generally on those causes of malnutri-
tion linked to caring practices. Thus breastfeeding 
promotion and protection, and encouragement of 
correct complementary feeding practices, are obvious 
targets. The latter is particularly important in the 
Asian countries—if successful a campaign to shift 
the age of introduction of solid foods to around six 
months could have large effects on preventing growth 
failure. In addition, the shift would be straightforward 
to monitor, e.g., by repeating the DHS surveys that 
have so clearly documented the problem.

As Asian countries rapidly adopt technology and 
capitalize on the information revolution, it should 
become easier to reach the poor and malnourished 
with useful information that can make a difference. 
Information on diet, on access to immunization and 
supplements, and to lower cost solutions to a range of 
problems could have far reaching effects.

Details of costs of enhancing national IEC capabili-
ties remain to be worked out, and indications only 
are given in the country reports—but these should 
be enough to make the case that they are likely to be 
a good value in the overall context of strengthened 
nutrition strategies.

Outstanding issues and opportunities

This overview of possible strategies raises a number 
of issues that apply generally and which will need to 
be resolved as progress is made towards effective and 
economic investment plans. Most of this can be done 
by research using existing data, although in some cases 
it may be better to design new studies. The issues and 
opportunities are discussed in the sequence in which 
they arise in this section.

Concentrate resources on relevant activities and 
target groups that can respond 

This policy seems obvious but is not stressed in the 
proposed strategies, in part because the analyses have 
not gone far enough to define the associated opportu-
nities. Some answers are generic, applicable in most 
countries—especially those involving human biology, 
such as the importance of birthweight or the contribu-
tion of micronutrient deficiencies to growth failure. 
Others are situation specific, particularly involving 
behavior like breastfeeding and complementary feed-
ing habits, or water/sanitation interactions, or factors 
interacting with women’s status. A one-size-fits-all 
approach accounts for many low impact interventions; 
but the proposed program contents tend to follow 
these lines.

The point has been well made [14] that the issue in 
defining target groups is not relative need, but relative 
ability to respond; if the target group, however needy, 
does not or cannot respond the intervention is inef-
fective. In part this is the same as correctly tailoring 
interventions to relevant causes, and taking account of 
contextual and other interactive factors. Developing 
better service delivery in Pakistan may not benefit 
the socially excluded who cannot get access; urging 
mothers, who cannot avoid travelling to work without 
their infants, to exclusively breastfeed is impractical; 
destitute mothers simply cannot feed nutrient dense-
foods frequently to six month old infants, whereas 
better-off mothers with no time face other constraints; 
several examples concerning women’s status, literacy, 
and other factors were given earlier. However, address-
ing the issue of targeting potentially effective interven-
tions to those who can respond constitutes a crucial 
gap that will fundamentally influence the actual poten-
tial for investment.

The gap can be closed partly by formulating some 
general principles to provide guidance for detailed 
country planning. The examples above can be ex-
panded and researched. There is a wealth of data 
relevant to nutrition now available for all the countries 
in the studies, secondary analysis of which could be 
brought to bear on these issues; what is needed is a 
deliberate decision to do this.

Identify critical contextual factors for supporting 
policies

This should lead to a decision on which factors can 
and should be modified. A start was made on this 
issue—and it was usefully clarified—by the UNICEF 
study discussed earlier [15], and a number of examples 
were given in chapter 3. This issue now needs to be 
investigated systematically and quantitatively. The aim 
should be to define which interventions are likely to be 
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effective in specific circumstances; to look into whether 
important contextual factors can be modified to make 
them more effective; and to consider if intervention 
designs should be adapted. Here again, some generic 
points could be established to provide guidance for 
planning country investment projects. 

Community-based programs compared with 
facility-based programs

The underlying assumption in all the country propos-
als is that building up community-based organizations 
and activities, often supported by government line 
ministry personnel as facilitators, that are usually 
based in health centers or other facilities, is likely to 
be a good option. This approach takes precedence 
over an alternative, which would put resources into 
existing or new facilities. These are not in conflict 
in principle, and indeed should complement each 
other. For example, the Integrated Management of 
Childhood Illness (IMCI) initiative envisages many 
interventions that are the same as those proposed 
here, but operated primarily through health facilities. 
They are in competition in the real sense that it is 
recommended that resources be focussed on the com-
munity-based approach, with village organization, 
village volunteers, high ratios of mobilizers to popula-
tion, and facilitators supporting these. However, none 
of the studies have compiled data to evaluate the 
relative effectiveness of the different organizational 
approaches, nor indeed has the more general experi-
ence been looked for and applied. 

Thus there is no solid basis for asserting that 
the recommended focus on the community is the 
more effective approach. Indeed, in the health field 
the question remains open as to whether focussing 
resources on health facilities might not be preferable 
(R. Knippenberg, personal communication, 1998). 
While there is good reason to suppose that the com-
munity-based route is promising, it remains an unre-
solved issue, hence a weakness in the proposals, that 
the relevant experience supporting this central deci-
sion—to go for the community as the top priority—in 
all the country studies has not been brought to bear. 
Again, this is a gap that can begin to be filled by exist-
ing information.

The effectiveness of village-level workers is essential 
to community-based programs, yet there is still no 
adequate knowledge of how to recruit, train, and 
particularly remunerate these key people. In the Philip-
pines with World Bank/Asian Development Bank 
(ADB) support the Early Childhood Development 
Project aims to test paid workers versus volunteers; 
and other programs, such as BINP (Bangladesh) and 
in India could provide experience. It is urgent to know 
more about this issue.

Supplementary feeding compared with 
behavioral change

The absence of evaluation research on the impact 
of large-scale nutrition-oriented programs has been 
highlighted often in this overview. However, one spe-
cific aspect of far-reaching consequences to the whole 
design and budgeting concerns the place, if any, of sup-
plementary feeding; and the comparison of using the 
same resources for other possible components, many of 
which are aimed at behavioral change. When adopted, 
supplementary feeding typically takes about half the 
budget in food costs, plus generally un-assessed quanti-
ties of staff time. In addition, the availability of the 
supplementary food may become the perceived reason 
for the program’s existence. Yet here again it is not 
possible to point to studies that have directly compared 
the relative cost-effectiveness of these two approaches. 
This is one case where it would probably be necessary 
to collect fresh data to address the issue. The country 
studies, as a result, while mostly opting not for sup-
plementary feeding (see table 4.1), have not been able 
to base this on more than educated guesswork.

The right decisions are probably being made—to go 
for behavioral change, caring practices, micronutri-
ent supplementation, and so on, rather that food 
per se—but it would be reassuring to have a firmer 
basis in fact, which research could establish. Presum-
ably this need for reassurance will also apply to poten-
tial donors of investment level funds.

Is nutrition impact directly proportional to 
the level of effort?

If one unit of effort (e.g., expenditure) produces one 
unit of impact, and two units of expenditure produce 
two units of impact, and so on up and down the scale 
of investment, then the cost-effectiveness (or -benefit) 
will not depend on the level of effort, but they will 
be in a simple ratio to each other. Thus applying too 
low a level of resources simply solves the problem 
more slowly, but keeping at it will work eventually. At 
the other extreme, using massive resources will make 
the problem go away very quickly. Unfortunately this 
is unlikely to be so. At a minimal level of resources, 
they just get absorbed in administration, small-scale 
work, information, and research, and no noticeable 
impact occurs. Almost certainly one needs to get above 
a certain level of input to reach a point of increasing 
returns, when the response/resource curve starts to 
rise. This is what a normal dose-response curve looks 
like. (There are many reasons why the curve will flat-
ten at a sufficiently high level of resources, including 
intergenerational effects; but these are unlikely to be 
of practical importance here.)
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This non-linearity is absolutely crucial here, and its 
consideration not a luxury. One way to put it is that it 
means that cost-effectiveness is not independent of the 
level of effort, and we need to know what level of effort 
leads to acceptable cost-effectiveness. Specifically, if 
too little resources are put in, they will be wasted; they 
will not have a useful, if small, effect and will simply 
disappear. As demonstrated earlier, the indications are 
that the proposed level of effort in some of the country 
studies may well be below the level at which we think 
that impact can be achieved. Aside from anything 
else, this would mean that some of the cost-benefit 
calculations (chapter 5) are an overestimate on these 
grounds alone.

There are several options for closing this gap, none 
mutually exclusive. One is to accept that the rough 
guide of US$5 to $15/child/year does get into the area 
where response occurs, as is likely, and increase or 
focus the resources to get into this range. Another is, 
to bring together the countries’ experience, and where 
this is inadequate to sponsor the needed research, to 
better estimate the characteristics of the input/response 
relationship. A third is to draw on results in related 
fields at least for the shape of the curve, and then try to 
scale this to the nutrition field. In any event, it seems 
essential to address this issue honestly, rather than 
hoping for the best where large-scale resources are 
potentially involved (and losing credibility if they fail 
to produce impact for reasons as inherently simple as 
not reaching the needed level of input). 

Fortification

Micronutrient deficiencies are the most common 
forms of malnutrition, affecting at least half the popu-
lation of the eight countries. Fortification is likely 
to be the long-term solution, and is at the stage that 
investment in research is a good bet to bring large 
returns. The position has some similarities to that 
of crop-breeding before the green revolution, when 
excellent gains to far-sighted investment in agricultural 
research—in part through the Consultative Group 
on Agricultural Research (CGIAR) system—were 
achieved. In the country studies supporting research 
and development in micronutrient fortification repre-
sents a promising investment. Probably research in iron 
and iodine fortification offer the best opportunities at 
the moment, and these are introduced below.

Iron fortification research is at the earliest stages of 
the three major micronutrients, certainly presenting 
challenges, but with enormous potential pay-offs. 
The issues are substantially technical: how to provide 
milligram quantities of iron in a bioavailable and 
acceptable form, with intakes within a fairly narrow 
range, through foodstuffs that are widely consumed 
on a regular basis. In most of these respects iron is 

a more difficult problem than vitamin A or iodine. 
Nonetheless, the resources and vigor of the research 
efforts have been small relative to the problem, 
and provide a ready made opportunity for new 
investment.

Iodine fortification of salt is well established and 
effective, but still the deficiency is common, and 
the effort remains not fully resourced. A number 
of incremental supporting actions—community-
based monitoring was highlighted earlier—offer good 
opportunities for effective investment.

Emerging problems: stunting, rickets, and 
birthweight

Several newly recognized nutritional problems and 
related opportunities have been highlighted by the 
country studies. These may have heightened signifi-
cance in representing topics that the follow-up to the 
country studies could take a lead in pursuing.

In China there are two unusual observations, which 
may or may not be related. While underweight preva-
lences in young children have declined, to the point 
of near elimination in urban areas, recently this has 
been due to reduction in the wasting component, 
and stunting has fallen much less. In contrast, the 
impact of nutrition programs is reported to be more 
on stunting. The reasons for these observations are 
not understood, although a number of theories (e.g., 
invoking impact of some micronutrient deficiencies 
on growth) are available. At the same time, China has 
reported extraordinarily high prevalences of rickets, 
up to around two years of age. Similar conditions 
are possible in other countries in the region. The 
significance goes well beyond growth itself: stunting 
is generally the measure most associated with survival 
and child development, and these are the important 
outcomes to benefit rather than growth per se. Where 
research in these areas would lead is unknown, but it is 
possible that these indications reflect some important 
underlying phenomena that should be pursued. For 
example, the relatively benign picture of malnutrition 
trends in China may not be so, if it is really the stunting 
and its link to child development that we should be 
considering. What may be happening is an emerging 
situation of other nutrient deficiencies which should 
be investigated.

The close link of birthweight and child nutrition, 
illustrated in figure 1.1, is becoming clearer as research 
progresses. Recent preliminary findings from Sri Lanka 
and Bangladesh have linked mild iodine deficiency 
to lowered birthweight and increased underweight 
prevalences in children under two years old (as men-
tioned in chapter 1). If this is confirmed by research 
now being planned, it has extensive implications for 
programs: if intrauterine growth is somewhat held 
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back by mild iodine deficiency (which would not 
be surprising, but has not hitherto been shown on 
a population basis), then it is possible that intel-
lectual development is also affected. If this is so, then 
iodine status becomes a crucial issue during pregnancy 
over much of Asia, to the point that supplementation 
during pregnancy (e.g., with multiple supplementa-

tion) may need to be considered until the adequacy of 
iodine in the salt supply can be guaranteed.

So far results suggest that a substantial impact on 
underweight prevalence (usually regarded as a measure 
of general malnutrition, and the prime indicator for 
nutritional goals) might be achieved by improving 
iodine status. If confirmed, this would be a further 
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Chapter 5

Financing and implementing programs

Financial requirements

The country studies from Bangladesh, India, Pakistan, 
Sri Lanka, Vietnam, Cambodia, and China put forward 
proposals for strengthened strategies for improving 
nutrition, usually over 10-year periods, with associated 
budget estimates [1– 7]. These proposed programs 
were described in chapter 4, and some characteristics 
were summarized in table 4.3. In chapter 2, gaps in 
current programs were outlined, with approximations 
to implied resource needs calculated from assumptions 
on US$child/year requirements for impact (see table 
2.2). Here these various estimates are brought together 
and judgements are made on the likely resource needs 
over the next decade for having a significant impact on 
child malnutrition. Additional details are in Annex 2.

Applying US$5/child/year to population estimates 
for the seven countries gives a requirement of around 
US$1300 million per year. Current expenditure figures 
are not available, but knowing the low coverage and/or 
intensity of existing programs (see fig. 2.1 and 2.2) 
it is reasonable to assume that no more than 20% of 
this sum is currently being applied (except perhaps 
for India, where it may be somewhat higher). Thus the 
estimates of overall needs here represent the major part 
of the requirements. The need estimates by country 
are given in table 5.1, column B. The calculation 
based on US$5/child/year is on the low side, but is 
probably enough to get into the responsive area of the 
dose-response curve for resources/effect on nutrition, 
and provides an ‘in-principle’ basis for estimating 
financial needs.

The budget estimates from the country studies—
based on specific program plans— can be compared 
with these in-principle estimates, as shown in column 
C of table 5.1. In Bangladesh the estimates are similar, 
the program designed to reach full coverage after 
several years, with an average intensity of US$5.9/
child/year (column D of table 5.1). The report from 
India proposes both near universal coverage and high 
intensity (US$12.0/child/year), thus the budget esti-
mate is considerably greater than one based on the 

assumptions in column B; an alternative estimate for 
the Integrated Child Development Services (ICDS) 
in India made recently by Measham and Chatterjee 
[9, p. 45– 47] gave a figure of an additional US$380 
million per year over 10 years, roughly doubling the 
existing expenditure, but less than the figure put 
forward in the country report. Both Pakistan and 
Vietnam seem considerably under-budgeted (US$1.9 
and $0.6 per child/year), and the plans and budgets 
may need to be reviewed with this in mind. Sri Lanka 
and Cambodia may have adequate budgets proposed, 
at US$5.6/child/year. 

The studies supported by the Asian Development 
Bank (ADB) and the United Nations Chidren’s Fund 
(UNICEF) had multiple objectives, which differed 
by country. The involvement of India and China was 
primarily for the policy studies themselves, rather 
than for funding proposals, neither being eligible for 
soft loans— with a substantial grant element— from 
the ADB. China’s plans and budget estimates mainly 
referred to training at the sub-national level, hence are 
not comparable with the other figures for this reason 
also. The Philippines study did not lead to proposals 
for programs and associated funding.

Thus for viewing the resource implications it makes 
sense to look at Bangladesh, Cambodia, Pakistan, Sri 
Lanka, and Vietnam, as given in the last row of table 5.1. 
From the proposals a total of around US$160 million 
per year is the estimated need for these five countries; 
calculated from population data this increases to 
around US$250 million per year, which may be more 
realistic. Micronutrient programs (discussed later) 
add about US$30 million per year, to give a total of 
US$190 million to $280 million per year. As noted 
earlier, the country proposals do not always distinguish 
new and add-on funding from that already in place or 
expected. Nonetheless, most of these financial needs 
undoubtedly represent new funds that would need to 
be found, from governmental or donor sources. The 
overall financial picture thus can be broadly sketched 
out, and should be enough to lead to more detailed 
country planning. The relation of proposed funding 
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to potential benefit (as in columns E–I of table 5.1) 
are discussed in the next section.

Micronutrient deficiency control programs should 
be added on to local programs, with some additional 
central functions. The approximate costs are shown 
in table 5.2. The financial needs were first assessed 
from standard per capita cost estimates, (see chapter 2, 
tables 2.4A and 2.4B). In contrast to the community-
based programs addressing general malnutrition, 
for micronutrients the current program coverages 
are substantial, so it was feasible to estimate gaps in 
resources (see table 2.5). Some country proposals gave 
direct estimates for micronutrient programs, in others 
this was budgeted as 20% of the overall budget. These 
figures are shown in the last column of table 5.3. By 
either calculation, the total for Bangladesh, Cambodia, 
Pakistan, Sri Lanka, and Vietnam is probably around 
US$30m/year. This level of funding is such that a very 
significant impact on iodine and vitamin A deficien-
cies would be expected with efficient implementation. 
International goals have been for near-elimination 
of both these deficiencies, and indeed this is feasible 
(over ~10 years) with vigorous implementation of 
well-established methods.

Micronutrient deficiency control should thus be 
an attractive proposition. Nonetheless, it should be 
understood that while the nature of micronutrient 
deficiency control provides for more immediate effects 
than for general malnutrition, the interventions need 
to be kept up to maintain the effect, usually by sup-

plementation, fortification, or both. This contrasts 
with general malnutrition, assessed as growth failure, 
which when prevented in early childhood maintains 
the benefit throughout the lifespan. 

None of the studies have got to the point that real-
istic assessments have been possible as to likely sources 
of finance. In most cases this relates directly to the 
ADB’s role: the financial negotiations will not get real 
and move beyond the present stage until the ADB 
and donors begin talks on possible financing. It is too 
early to consider efficiency questions, until it is known 
whether the sort of level of finance envisaged here 
is feasible. (Equity is likely to be adequate, as all the 
proposed programs are oriented towards the poor.) 

In terms of process, it is crucial to avoid the chicken-
and-egg position that began to emerge during prepara-
tion of the country studies. These studies went about 
as far as they could prior to serious discussion with 
donors. More detail on possible financing and financial 
sources would be generated in a vacuum before these 
discussions have begun. For now, the link between 
program costs and potential benefits is introduced 
below; more details specific to the country proposals 
are given in Annex 2.

Benefits and costs

Estimating costs and benefits of programs for improv-
ing nutrition involves the following steps:
» formulating a strategy that is expected to reach 

specified malnutrition reduction goals, and estimat-
ing its costs ; 

TABLE 5.2. Estimates of resource needs for national micro-
nutrient deficiency control programs

 Unmet needs,  From 
 from standard costs proposals
 (see table 2.5)  US$
 US$million/yr million/yr

   Vitamin A,
   iodine, 
Country Vitamin A Iodine  iron total 

Bangladesh  1.1  3.2 18
India 18.4 29.9 200
Pakistan 11.4 12.3 5
Cambodia  0.4   1.0  1.8
Vietnam  2.2   2.8  1.6
Sri Lanka  0.8   1.0  1.8
Philippines  1.0   6.3  NA
China NA 21.5 NA

Bangladesh,  15.9 20.3 28.2
Pakistan,
Cambodia, 
Vietnam,
Sri Lanka

Sources and notes. Unmet needs are as in table 2.5 (as ‘gap’), calcu-
lated from standard costs per population, as given in table 2.4B. The 
estimates from proposals are from [1–7], see also Annex table A2.1.

TABLE 5.3. Estimates of needs for facilitators and mobilizers 
for national community-based programs

 Population  No.  No. 
 (millions,  facilitators mobilizers 
Country 1999) (’000s) (’000s)

Bangladesh 127 64 1,280
India 998 499 9,980
Pakistan 152 76 1,520
Cambodia 11 6 120
Vietnam 79 40 800
Sri Lanka 19 10 200
Philippines 75 38 760
China 1,267 634 12,680

Total 2,609 1,367 27,340

Bangladesh,  363 196 3,920
Pakistan,
Cambodia, 
Vietnam,
Sri Lanka

Sources and notes: Population from ref. 14, p. 94. Facilitators and 
mobilizer data calculated from population data (facilitators:mobilizers 
1:20, mobilizers:families 1:20, i.e, moblizers:population 1:100).
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» estimating current and future losses (primarily in 
economic terms) from malnutrition; hence calculat-
ing the benefits (as losses avoided) from malnutri-
tion reduction; and 

» comparing the costs and benefits. 
In the country studies, these estimates were made 

in a variety of ways, with results that are insufficiently 
consistent to be brought together as they stand. They 
are given in Annex 2 and summarized in table A2.1. 
The link that precludes comparison is that, in most 
cases, the program proposals, with their associated 
budgets, were assumed to reduce underweight preva-
lences by 50% in 10 years, but in fact this impact 
was not related to the level of input in the proposed 
programs. The benefits were calculated, in all studies 
except Sri Lanka’s, from the default estimates in the 
PROFILES process [8]. The benefit:cost ratios calcu-
lated were around 3 to 6, except for Sri Lanka (for 
which independent calculations were done) which 
gave a value of 1.3 (see Annex 2). The values of 3 to 
6 are likely to be overestimates because the proposed 
levels of effort (leading to budgets) are generally not 
enough to suppose that they really would halve the 
prevalence of underweight in 10 years.

The estimates of benefit from the PROFILES routine 
are much the same as those in ‘The Economic Analysis 
of Nutrition Projects’ [10, p. 44–7, 87]. This uses 
standard estimates of the losses due to malnutrition 
(based on rather scarce data), with the same coef-
ficients applied to all countries. While an approxima-
tion, this approach has the advantage of giving some 
comparability between estimates of losses due to 
malnutrition.

Some alternative estimates are described here, sum-
marized in table 5.1, columns E to I. The losses from 
malnutrition given in the country studies (from PRO-
FILES and the World Bank method [10]) provide the 
starting point (column E) ; the reduction in malnutri-
tion is then calculated as 1.5 percentage points (pp) 
per year (column F). From these the accumulated 
savings, over 10 years, from reduction of the losses 
due to malnutrition is calculated (column G). The 
costs proposed in the country reports (column C, 
times 10 for 10 years) are then divided into the cumu-
lated savings, to give a ratio of the savings to the 
expenditure over the 10 year period (column G). An 
alternative estimate, to standardize the program costs 
at US$5/child/year, is given in column I. These ratios 
are similar to conventional benefit:cost ratios, without 
discounting. In fact, if both expenditures and benefits 
are discounted the ratios are not altered much—see 
Annex 2 for an example on Bangladesh, where the 
benefit:cost ratio becomes greater than 1 after the 
second year.

These calculations refer to budget and losses from 
protein-energy malnutrition (PEM). The calculation 
has many assumptions and is useful mainly to give 

some sense of how the numbers stack up. Put another 
way, it may show that both numbers—losses from 
malnutrition and costs of effective programs—are 
of the same order. This may support the argument 
that tackling malnutrition is likely to be a reasonable 
investment. The numerator and denominator come 
from independent calculations, not sharing assump-
tions, and the answers could have been far different. 
Given the enormous uncertainty of all the estimates 
involved (in numerator and denominator) that is 
probably as far as it is justifiable to go for general 
malnutrition assessed by growth failure.

Micronutrient interventions are less problematic to 
assess in this way, at least on the cost side. In terms 
of losses, the basis again depends on a very few esti-
mates and calculations, hence benefits are uncertain 
[for examples see 10, p. 68–9, 74–5]. Calculations in 
the reports from Pakistan, Cambodia, and Vietnam 
(Annex table A2.1) give high benefit:cost estimates (4 
to 34), and it is certainly credible and widely accepted 
that micronutrient programs do produce extensive 
benefits at low cost.

It is important nonetheless to keep the probable high 
benefit:cost ratio of micronutrients in perspective. 
They cannot substitute for broad interventions aimed 
at general malnutrition (or PEM). First, micronutri-
ent interventions are substantially local, and require 
community-based programs to work. Second, their 
effect is less persistent than for general malnutrition: a 
child who survives and reaches five years, healthy and 
well-nourished, will carry these benefits on through 
life. The same applies to a lesser extent for micronutri-
ents. While cognitive development requires adequate 
iodine, iron, and probably other micronutrients early 
in life whose benefit will persist, deficiencies of these, 
and others like vitamin A, will recur readily if access 
falls. The interventions need to be maintained. Thus 
a direct comparison of benefit:cost between general 
and micronutrient malnutrition can be misleading. 
This is referred to again in Annex 2 (table A2.3). 
Third, micronutrients are synergistic with other inter-
ventions—through appetite, resistance to infection, 
catch-up growth, and so on, and therefore interact 
with broader programs.

A combination of interventions is needed for an 
effective strategy, and thus single benefit:cost calcula-
tions would tend to underestimate value. This means 
addressing micronutrients and general malnutrition 
as part of the overall effort.

The point was made earlier that the relation of costs 
to benefits was likely to be non-linear, and that if this 
is so the benefit per cost is likely to be reduced if too 
few resources are applied (if it is linear the ratio will 
remain the same, even if the impact is small). Thus 
at present it is particularly important to establish 
whether the right level of resources is being suggested. 
The budget seems too low to expect much impact in 

Financing and implementing programs



68

the proposals from Vietnam and, probably, Pakistan, 
and these should be reviewed. The others (except 
India) are on the low side, but other aspects of design 
would probably warrant review prior to reassessing 
the budget.

In practice, investment projects for nutrition 
prepared in the region have recently given broad 
judgements on likely cost-benefit. For instance, 
the World Bank’s Bangladesh Integrated Nutrition 
Project Appraisal Report justifies the investment thus: 
“Improving nutritional status of women and children 
is a critical objective of national development, without 
which the investments made by GOB, IDA and other 
development partners, in health, family planning, 
education, and women’s development are unlikely 
to yield their full benefits” [11, p. 11]. Later, in the 
financial section, benefits are given qualitatively, costs 
in some detail (including the estimate of US$10.37 as 
the unit cost per beneficiary screened and counselled); 
but for the benefit to cost, the only number quoted is 
ascribed to UNICEF: “A recent estimation by UNICEF 
based on productivity gains and on savings due to 
reductions in morbidity and mortality puts the benefits 
of a successful nutrition program at US$6.92 for every 
dollar spent on it” [11, p. 34–35]. (Presumably this 
too is from PROFILES.) As another example, the Early 
Child Development Project in the Philippines does 
not estimate cost:benefit as such. Internal rates of 
return for education are assessed and found acceptable 
(more than 15%). Overall, “…for health and nutrition 
interventions, the net present value of wage gains for 
children benefitted by the project will increase from 
Pesos 9 billion to Pesos 30 billion” (1 US$ = 50.85 
pesos)[12, p. 17, 61]. 

In other words, even with full preparation of major 
investment projects use of benefit:cost ratios for nutri-
tion interventions is not a central feature, and softer 
criteria are used. All these types of calculations tend 
to show very large ratios—so much so that almost 
any modification is still going to come out well above 
one. For India the point was made simply by Measham 
and Chatterjee: “When one considers that the cost of 
malnutrition in lost productivity, illness, and death is 
at least US$10 billion annually, the cost-benefit ratio of 
these investments is readily apparent” [9, p. 47].

Other ways to measure benefit are available, and at 
some later stage may be worth pursuing. For example, 
nutrition as a general preventive public health measure 
has an extensive estimated benefit in terms of the 
global burden of disease estimates. Malnutrition as 
a risk factor for mortality and morbidity, both as 
growth (underweight) and micronutrient deficiency is 
beginning to be estimated in this way. Overall at least 
18% of the burden of disease in developing countries 
is attributed to malnutrition as a risk factor; for Asia a 
reduction of more than 25% in the burden of disease, 
calculated as loss of disability adjusted life years, 

(DALYs) would be likely to result from elimination of 
growth failure, with further additions from reducing 
micronutrient deficiencies.*

Steps to implement policies and programs 
for the next 10 years

The country studies have put forward two comple-
mentary types of approach, both needing support. 
First, local programs through community organiza-
tions, with input from facility-based resources, must be 
massively expanded. Second, micronutrient deficiency 
control programs must be sustained and new approaches 
(including multiple micronutrient fortification and sup-
plementation) researched and adopted; these are often 
linked to the local programs, but have central features as 
well. Making the decisions to undertake these actions, 
and to support the steps leading to their successful 
planning and implementation, thus constitute the 
major recommendations here.

Decide to massively increase support for local 
programs

Nutrition programs presently cover a fraction of those 
in need, thus a huge expansion is a pre-condition 
for making significant inroads into the problem. It is 
known that programs can have this impact under the 
right conditions. A decision-in-principle to support 
an expansion of this magnitude, with appropriate 
intensity of resource application and concern for the 
most effective program content and organization, 
is thus an early necessary step. This no doubt will 
take into account resource implications, within which 
finance and personnel and training needs will be 
central, and the investment will need to be phased in. 

Community-based programs require high propor-
tions of local workers (often village volunteers, with 
minimal remuneration, known as mobilizers), and 
of staff (known as facilitators), employed by govern-
ment line agencies or non-governmental organizations 
(NGO), to supervise and support these. The ratios 
used here are 1:20 of facilitators:mobilizers, and 1:20 
of mobilizers:families; this latter is taken to be 1:100 
population (1:120 would be more accurate on aver-
age). These ratios are for volunteer workers (based 
on Thai experience), and would be higher for full 
time workers; they would also depend on remunera-
tion and employment policies. Based on the ratios 
given, the numbers of people who would need to 
be trained, motivated, and supported as mobilizers 
totals 3.9 million for Bangladesh, Cambodia, Pakistan, 

* Overall data are given in [13], based on unpublished 
calculations by Mason, Habicht, Musgrove and Watson, 
1996, which also gave the estimate of 25% for Asia.
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Sri Lanka, and Vietnam (table 5.3). Bearing in mind 
that Thailand trained and recruited 500,000 people 
in this way, the number (1% of the population) has 
some precedent. Still, it is very substantial and the 
effort implied would indeed be unprecedented in 
these countries. For facilitators the overall numbers 
are also given in table 5.3, amounting to 196,000. A 
number of these are already working in the countries. 
An expansion in numbers, (re)training, and support 
are indicated. Their salaries constitute the major part 
of the estimated budgetary requirement. The question 
of remuneration of mobilizers—whether they should 
be volunteers or paid workers—remains open and 
needs to be resolved by trying out different approaches 
as programs develop. An attempt is under way to do 
this in the Early Child Development Project in the 
Philippines, supported by the ADB and World Bank. 

Supplies and organization at the local level are 
required for community-based programs (table 4.2), 
which need input from more central administration. 

The training of the village workers and their supervi-
sors (facilitators) would be a major effort, requiring 
capacity-building of national (and perhaps regional) 
institutions. Personnel, materials, and procedures, 
would need to be developed. Launching an effort of 
sufficient magnitude will require resources and careful 
planning. Identifying the appropriate institutions will 
be crucial. Commonly, the institutions that can plan, 
launch, and support such actions are different from 
the line agencies or ministries [15, p. 83] responsible 
for service delivery.

Sustain and increase support for micronutrient 
programs 

A balanced approach should address both micronutri-
ent and general malnutrition interventions, the latter 
mainly through community-based programs. Micro-
nutrient interventions should form an important part 
of the investments considered here. They are well 
within the category of those where the knowledge 
and decisions to proceed are in place, and additional 
resources can be successfully applied.

Most countries have policies decided, and programs 
under way, to address iodine deficiency through reach-
ing full coverage with iodized salt; and vitamin A 
deficiency through distributing capsules to preschool 
children and mothers within one month of delivery. 
These programs need to be sustained and brought to, 
or kept at, universal coverage. For iodine, this must be 
permanent. For vitamin A, the programs are needed 
until there is no further need with successful increase 
in vitamin A intakes from fortified commodities—and 
these two approaches need to be phased together 
carefully. Research and development of vitamin A 
fortification, then implementation, should be a high 
priority.

Research and development for iron fortification is 
urgently needed. Meanwhile, supplementation should 
be sustained, e.g., with antenatal care. Multiple micro-
nutrient supplementation during pregnancy, which 
includes iron, must be tested and established as rapidly 
as feasible.

These efforts will require adequate finances, capac-
ity-building in the countries concerned and possibly 
regionally, and momentum to build on the substantial 
progress made in most of the countries in the 1990s.

Analyze capacity to define gaps and needs 

The means of implementation must be to support 
and build the capacity of countries to carry out these 
programs, filling resource gaps as appropriate. This 
involves finding out where the difficulties in meeting 
the needs lie. This can be seen in a human rights 
or a governance perspective: the questions concern 
who can, may, and should take action, starting at the 
household level. UNICEF has put this forward in terms 
of analyzing capacity [16]. However formulated, the 
process is to decide who needs to be supported, and 
how, to bring about the needed changes. Concretely, 
the next steps in this process must build on the country 
reports and on considerations such as put forward 
here, to identify the key points of intervention. Support 
for local programs, and for micronutrient deficiency 
control measures, have been suggested as the main 
priorities. 

Policy dialogue and supporting policies to affect 
context

Programs can be effective under the right conditions, 
and these conditions relate to fundamental causes—
like social exclusion and women’s status. These can be 
affected by policy decisions and their implementation. 
In the process of negotiating investment from inter-
national financial institutions in nutritional improve-
ment, the basic requirements underpinning programs 
may prove feasible issues for modification. At the 
same time, the simple but crucial decisions to actu-
ally commit resources and implement the programs 
themselves must be made.

Beyond context, the concurrent existence of key 
programs must be fostered. Poverty alleviation facili-
tates nutrition improvements in two ways. First, the 
programs provide household resources for improving 
nutrition. Second, poverty alleviation program organi-
zation can provide the structure, outreach, and indi-
vidual contact that nutrition activities can build on: 
this is the case in China and Sri Lanka where the pov-
erty alleviation organizations provide the best prospect 
of extending and supporting local programs.

Direct effects of improvements, such as in education, 
particularly for women, and in water and sanitation, 

Financing and implementing programs



70

have far-reaching effects on nutrition—usually these 
factors are associated with child growth, although the 
precise relations vary and need to be seen in specific 
circumstances (for examples see chapter 3). Nutrition 
considerations may help to target these. More conten-
tious is the prospect of re-orienting resources currently 
used wastefully, ostensibly with nutrition aims, towards 
positive benefit. This refers primarily to the resources 
used for food subsidies and public food distribution 
programs. The resources spent on these are nearly 
enough, in some countries, to finance much of the 
local programs for nutrition, if they could be real-
located. This applies most clearly to the food subsidy 
programs in the Philippines, as well as to the public 
(food) distribution systems in South Asia.

Taking and implementing many of these decisions, 
by governments, international financial institutional, 
and agencies, are prerequisites for reducing malnutrition.

Meeting program needs

Implementing programs, when resources are com-
mitted, will take a number of practical steps. To sum-
marize, the needs will be:
» Organization: programs depend on local organiza-

tion and decentralization of resources and decision-
making; fostering community level organizations, 
by assigning budgets, legislation, and other means;

» Training: the effort envisaged for training village 
level workers, and their support, is extensive, and will 
require multilevel structures for training, materials, 
incentives, supervision;

» Bringing all this into being has requirements which 
can be specified as: advocacy and social mobiliza-
tion; information; education; training; and support 
for service delivery;

» Mobilizing resources: direct financial inputs will be 
required, especially for the large numbers of village 
workers and their facilitators who will need incen-
tives and remuneration, likely beyond the capacity of 
communities and governments; for external finance, 
negotiations as to type and level will be needed, 
in conjunction with reallocation of governmental 
resources.
This is discussed further in Box 1. 

Solve generic issues for planning and 
program design

A number of issues that affect all potential programs 
remain to be resolved, and being of general application 
can be approached generically. Most involve research 
that should be undertaken at an early stage, which 
would represent sensible investment in terms of more 
effective programs in the future. Some of the salient 

issues are outlined here, based on the discussion in 
chapter 4.

The criterion for applying resources to a problem 
is to do so in such a way that the population can 
respond and the problem is alleviated. In nutritional 
terms this means identifying better which population 
groups can respond to which type of intervention. For 
example, behavioral change—child feeding practices, 
for instance, may not be possible by some methods 
in some groups, and this needs to be better defined 
or ineffective programs will be designed. A similar 
issue concerns defining the contextual factors and how 
these can be changed by policy, in relation to possible 
programs. These issues can be researched and guidance 
provided for country program design.

More specifically, knowledge of the relative roles 
and cost-effectiveness of different community- versus 
facility-based activities is not well laid out. This could 
be improved from compilation and synthesis of cur-
rent knowledge. Of general application, such research 
would be most useful in advance of detailed program 
planning. In addition, the relative effects of using 
resources for supplementary feeding, compared with 
using the same resources for behavioral change, could 
also be worked out as a generic issue. 

The question of remuneration of village level vol-
unteers (mobilizers) is crucial, and needs study in a 
range of conditions. Some of this can be based on 
examining experience to date (e.g., in China, India, 
Indonesia, and Thailand). Interventions underway in 
Bangladesh and the Philippines (Early Child Develop-
ment) aim to provide new data to compare volunteers 
with waged workers.

Population growth in Asia is in the cities and towns. 
As a result, the malnourished are found increasingly in 
urban areas. Yet most planning for improving nutri-
tion refers to villages and rural communities. Research 
is needed on the most effective means to improve 
nutrition in urban areas, and to the extent that these 
have common features and problems, this research 
can be generic. We need to focus on nutrition-relevant 
programs and their evaluations from the cities, as 
well as understand the parallels with rural programs, 
especially regarding the appropriate forms of local 
organization.

The relationship of level of effort (for various activi-
ties) to impact needs to be understood better. This 
is likely to be non-linear, which as discussed earlier 
means that applying too low a level of resources is 
wasteful: the problem will not simply be solved more 
slowly, rather it will not be solved at all until a sufficient 
resource level is reached where change occurs. This 
has enormous implications for planning investments, 
and needs to be researched.

Finally, a number of technical issues need research, 
of which fortification is the clearest concern—most 
urgently iron fortification of staple foods. In more 
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Improving nutrition is not an isolated intervention, since 
the pivotal issue is how investments can produce better 
students and more productive citizens. Child nutrition 
is an essential element in human development, and 
is best improved in the context of coordinated invest-
ments in primary health care, early and basic education. 
Synergistic benefits include:
»  Nutrition impacts on health through immuno-com-

petence and stronger resistance to life-threatening 
infection; 

»  Health impacts on nutrition because reduced illness 
leads to weight and height gain;

»  Nutrition and health improve psychosocial develop-
ment and learning through better psychomotor skills 
and socialized vitality; and

»  Well-nourished children who attend preschool are 
better socialized as preschoolers, less likely to drop 
out of primary school, adjust better to the social 
and academic environment of school, and do better 
especially in the early grades. 
Two longitudinal studies in the INCAP villages in 

Guatemala (20 years) and Cebu, Philippines (15 years) 
provide evidence that the consequence of early childhood 
stunting is lower IQs, achievement scores, school attain-
ments as teenagers, adult literacy, and wages. There were 
also behavioral effects such as poor attention and school 
performance, and poor interaction with adults. Con-
versely, early complementary feeding for undernourished 
children under two years of age (for about a year) has 
long-lasting benefits which reverse the intergenerational 
cycle of growth failure to a positive outcome and a hope-
ful future for poor children. The INCAP study showed 
improvement in IQs, achievement scores, adolescent 
intellectual performance, adult literacy and wage effects.

Benefits from integrating nutrition into early 
childhood development programs

A Global Conference on Investing in Young Children held 
in Atlanta, Ga,USA in April 1996 concluded that invest-
ment in early childhood is sound and linked to improved 
educability of children and ultimately to improved 
productivity of the labor force. Through investments in 
early childhood, human development is enhanced and 
contributes substantially to sustainable economic growth. 
Early childhood development (ECD) programs focus on 
the preschool years and integrate interventions in child 
health, nutrition, and early education (addressing both 
cognitive and psychosocial needs).

The Conference concluded that there are five good 
reasons for investing in young children.
»  Well-developed children will be more productive and 

contributing citizens.
»  Early childhood investments can reduce costs and 

improve the efficiency of primary and secondary 
schooling.

»  Investments in ECD can modify inequalities rooted in 

poverty and social discrimination, including gender 
discrimination. Studies from diverse cultures show 
that girls who participate in early childhood programs 
are more likely to attend and continue in school.

»  Improvements designed to benefit children in terms 
of sanitation, health, nutrition, and education often 
benefit the whole community and allow mothers to 
pursue earning and educational goals.

»  Scientific research demonstrates that the early years 
are critical in the development of intelligence and 
most of the child’s potential is developed by age four. 
The impact of ECD investments on personality and 
behavior is long lasting.

Successful early childhood programs integrate the 
needs of mothers and preschoolers 

»  They support social mobilization at the community 
level, using variants on the Triple A process made 
famous globally by UNICEF, and sustained through 
partnerships with local governments. Countries that 
have applied the community model, like Thailand, 
have reduced underweight malnutrition sustainability. 
The best results come from linking service delivery 
providers, know as facilitators, to community nutri-
tion workers, know as mobilizers, and to community-
based organizations. 

»  They integrate nutrition with appropriate child care 
and primary health care for better results. Even better, 
programs for preschoolers that integrate child health, 
nutrition, psychosocial and cognitive development 
are very successful in reducing school dropouts and 
preparing children for life. These are among the most 
cost-effective interventions in public health, and the 
payoffs are healthier and better adjusted children, who 
grow into productive adults.

»  They design community programs to systematically 
focus on nutrition for mothers and children under two 
years of age to avert low birthweight, growth falter-
ing, and stunting. Interventions to support these two 
critical groups are antenatal care, safe delivery, breast-
feeding promotion and protection, growth-monitor-
ing and promotion, targeted nutrition education for 
mothers of at-risk infants, and targeted maternal and 
complementary feeding with age-appropriate, energy-
dense foods and interactive emotional and cognitive 
stimulation during frequent feedings.

»  They sustain health and nutrition status of 3- to 6-year-
old children, while providing early education through 
home-based care (and center-based services, if afford-
able) to enhance language acquisition, social skills, and 
communication, all of which predict the level of read-
ing achievement in the early primary grades; and

»  They provide an “ECD-enriched” curriculum in the 
early primary grades to ensure the child is ready for 
schooling and the school learning environment can 
adjust to the child with special needs.

Box 1. Synergies among nutrition, health, and education
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general terms, it was stressed earlier that there are 
situations where what to do is not clear, thus research 
is essential. Fortification with iron is one such issue. 
Multiple micronutrient supplementation in pregnancy 
is another, which can now build on recommendations 
from WHO and UNICEF [17].

Looking 10 years ahead

This review leads to extensive proposals for finance, 
and even more for recruitment and training of mil-
lions of people. Better nutrition and development 
for children is a powerful outcome objective, with 
implications for society and development overall. 
But the process proposed is important too. What 
will change and what will be in place in 10 years if 
these recommendations are adopted, financed, and 
implemented?

Most communities would have a structure of trained 
local workers—‘mobilizers’ in villages and urban 
areas—and supervisors in direct contact with families, 
helping to solve nutrition and health problems, rais-
ing better children, and assisting with community 
development, supporting women, and providing a 
range of benefits. Programs should be multi-faceted at 
the local level, and although the structure might start 
(at least here) with nutrition as a main concern, the 

benefits would be wider still. In particular, problems 
of social exclusion, discrimination by class and gender, 
would have some counteracting forces.

For individuals, specific nutritional problems would 
be well on the way to solution. Micronutrient deficien-
cies would become a thing of the past: goiter and 
iodine deficiency would vanish, vitamin A deficiency 
would no longer be visible and sub-clinically would 
be much reduced. Anemia would likely be in retreat 
with successful fortification. Pregnant women, in 
particular, would get regular multiple micronutrient 
supplements. Low birthweight and early child growth 
failure, and associated sickness and death, will be 
reduced—the next generation will be larger, healthier, 
benefit more from education, and become smarter 
and more productive.

The intergenerational perpetuation of malnutri-
tion will have been cut into, and a process of steadily 
improving pregnancies and child survival and develop-
ment promoted. Human capital, development, and 
rights will all benefit.

In fact, governments have committed themselves to 
this scenario already: the Convention on the Rights 
of the Child enshrines the agreement of governments 
to vigorously support such a process. Adopting these 
measures will be a significant contribution to meeting 
governments’ obligations to implement the Conven-
tion on the Rights of the Child.
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Annex 1

Guidelines for Regional Technical Assistance (RETA) 
project country studies

Summary of outline for RETA country 
papers*

1.Situation analysis

Current trends in nutritional status; assessment of 
basic causes in brief (i.e., food/health/care); specific 
causes that can be focused on (e.g., timing of comple-
mentary foods; maternal malnutrition).

2.Community-based programs and service delivery

Current assessment and future needs by, e.g., district: 
prevalence of malnutrition compared to indicators of 
key programs:
» coverage, targeting, intensity (e.g., US$/capita, 

facilitators/mobilizers) [see example dummy table 
for Sri Lanka, at end]

» content of programs (this is where cross-cutting 
issues like caring practices, position and status of 
women, etc., are considered in the context of local 
actions) 

» organization, e.g., existence of community organiza-
tions, top-bottom links, decentralization.
Hence first assessment of resource gaps, to be taken 

up in Chapter 4.

3.Supporting policies

This includes, in principle, those needed to make the 
programs in section 2 work; cross-cutting policies, e.g., 
affecting the position and status of women; additional 
policies and programs, e.g., safety nets, nutrition 
information systems; those that may require revision. 
Headings used below are:
» sectoral policies enabling direct programs;

» programs with indirect effects;
» possible modifications to programs whose resources 

might be better used for nutritional improvement;
» indirect policies.

4.An improved nutrition strategy

5.Financing child nutrition

Annotated outline for country papers

Chapter 1. Situation analysis

This chapter is usually straightforward since most 
countries have done this recently in the context of 
government planning, the International Conference on 
Nutrition (ICN) and its follow-up, for government-
UNICEF programming, and similar needs. Only lim-
ited amounts of the available resources should be 
spent on this. Attention should be on recent trends, 
disaggregating data by such factors as region and age 
group, and identifying specific causes to focus on.

An initial description of the malnutrition problem 
should come here. This is usually the most advanced 
aspect, and should not take up a lot of time and ana-
lytical resources. In most cases earlier work (e.g., for 
ICN follow-up— National Plan of Action for Nutri-
tion), and the country papers for the inception meet-
ing, have covered this well, although in some cases 
updating, if important new data become available 
(e.g., recent survey in India), may be very useful. 
The descriptions usually cover the characteristics of 
the problem (e.g., general malnutrition distribution, 
by area, group; specific nutrient deficiencies); one 
aspect that is sometimes missed and should be added 
is analysis by gender. Trends in indicators should be 
looked for (e.g., changes over time in underweight 
prevalences); attention is needed to the comparability 
of estimates at different points in time. Where estimat-
ing trends validly is likely to become time consuming, 
judgement will be needed on the time and resources 

* The summary and annotated outlines are reproduced 
here as issued for the country studies, with minor editing. 
The guidelines were first circulated in October 1996, revised 
in October 1997, and again in September 1998.
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put into this. Straightforward tabulations are usually 
what is needed to get moving, such as prevalence data 
by area, which can then be compared with program 
indicators, see chapter 2 below.

Chapter 2. Community-based programs and service 
delivery

This section (previously headed “Approach for pro-
gram assessment and analysis”) aims to give results of 
analysis of community-based and service delivery pro-
grams, to identify constraints in terms of factors such 
as coverage and targeting, needed changes in content, 
resource gaps, and hence investment opportunities for 
extending and increasing their effectiveness. These are 
closely related because community-based programs 
are often facilitated by the staff of line agencies, and 
nutrition activities can often be enhanced within local 
services (health, education, and agriculture). 

Some ideas on data and analytical needs are inserted 
below—see ‘Note on data sources’ at the end of this 
section. In most cases there is a considerable amount 
of program activity ongoing and planned; assessment 
must take this into account, as well as considering new 

needs. The criteria used here thus aim to combine 
considerations of current, planned, and new or modi-
fied programs. They start with coverage and targeting, 
then content and resources (including organizational), 
but in practice these will be studied together, or itera-
tively. It is particularly with reference to the content 
that the different themes (e.g., see theme papers) 
come in. Processes of consultation, and issues like 
decentralization, are here also. Consideration of a 
nutrition information strategy should begin at this 
stage. Specific sub-sections are as follows.
» Coverage and targeting. Data showing the distribu-

tion (and levels) of program resources are needed, 
such as numbers of staff (facilitator) and/or volun-
teers (mobilizers) per population; organizations 
(e.g., village committees); infrastructure (e.g., clin-
ics, nutrition centers) and/or supplies; and the like. 
These can then be tabulated against malnutrition 
indicators, usually by area.

       Distribution of resources should include recog-
nized nutrition programs such as Integrated Child 
Development Services (ICDS), Bangladesh Inte-
grated Nutrition Project (BINP), Participatory Nuri-
tion Improvement Programs (PNIP—Sri Lanka). It 

Example of tabulation for situation analysis: Dummy tables for Sri Lanka RETA program analysis

Data should be sought to fill out tables along the following lines, 
by province (there are 9) and if feasible by district (25)

A. Program indicators,  by program—e.g., Thriposha, Samurdhi 

 Prevalence
 underweight Coveragea Targetinga Intensitya

 1987 1993 1990 1995 1990 1995 1990 1995

Province I
 District 1.1
 District 1.2
Province 2
 District 2.1
  …
National

a.  Indicators might be: coverage, e.g., % children under 5 years old receiving Thriposha; % households receiving benefits from 
Samurdhi; targeting, e.g., prevalence underweight in group participating in program intensity, e.g., expenditure per program 
participant; number of people per staff, number per facility; etc.

B. Indicators of community organization

 % villages with No. facilitators No. mobilizers Ratio mobilizers:
 women’s groupsa /village or districtb /villageb facilitators

Province I
 District 1.1
 District 1.2 
  …

a.  and other organizations, e.g., credit/savings organizations; facilities for community organization; etc.; 
b.  facilitators refers to staff working for government agencies, NGOs, etc.; mobilizers refers to community-based workers, often 

volunteers 
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may also be important to include, where feasible, 
indicators of food distribution programs (e.g., noon-
day meals, public food distribution system (PFDS), 
food stamps; examples would be numbers of outlets.

       Conclusions can be drawn on adequacy of cover-
age, and on distribution with respect to need, i.e., 
targeting. Experience indicates that targeting is usu-
ally negative, that is the neediest population groups 
are the least covered, and this is well worth assessing. 
Overall adequacy assessment requires some norms 
(e.g., in terms of personnel per population, which 
will be suggested later).

» Content of programs. Program coverage assessment 
comes early, because often it is found that even if the 
program content were potentially highly effective, 
the coverage and outreach is low and thus no exten-
sive impact can be expected anyway. At the same 
time, the content of programs needs to be assessed 
for relevance and likely effectiveness (see also section 
on cost-effectiveness). The content of current pro-
grams was not covered as much as problem descrip-
tion in the country papers for the inception meeting, 
and in the proposals for country studies, so a first 
step will be to ascertain and assess this.

       Consideration of the themes or issues as described 
earlier will give important pointers to required 
content of community-based programs. This needs 
to be regarded in an iterative manner, considering 
causality and hence program needs; and then look-
ing at actual and planned program content with 
respect to relevance to causality. The issues and 
associated themes that fit in here especially concern 
caring practices, the position and role of women, 
poverty alleviation and household food security, and 
safety nets. This process involves conventional nutri-
tional assessment and analysis; this must be scientifi-
cally up to date (e.g., ensuring attention to maternal 
nutrition, 6 to 24 month old children, etc.).

» Resource needs—financial, organizational and 
human. Where there is program coverage, the 
resources per population should be estimated, and 
assessed for adequacy. Indicators such as US$/
population, facilitators/mobilizer ratios, mobilizers/
population, etc., at least by area, are needed. Here 
again they need some norms for assessment, e.g., 
US$3/capita/year; 1 facilitator/20 mobilizers; 1 
mobilizer/200 population, etc. These will need to be 
elaborated. We will compile data on programs 
thought to be effective, e.g., Thailand and make 
available the results. Cost-effectiveness relates closely 
to this point.

» Community organizations. Questions and data 
needs here concern the existence, suitability, extent, 
and distribution, of community-based organizations 
for carrying out nutrition (-relevant) programs. 
Where they exist, they may provide a focus for 
additional support; where they exist but are inad-

equate, can they be strengthened and extended; 
where these do not exist, the issue then relates to 
potential mechanisms for their development. In most 
cases there is experience which, if objectively ana-
lyzed, can address these questions. Micro-studies of 
success factors have a particular place here. Indica-
tors commonly available such as numbers and distri-
bution of village health communicators (VHC) and 
village health volunteers (VHV), etc., are a useful start.

» Human resources. In terms of numbers and distri-
bution of people available, human resources should 
be determined in the analyses discussed above. 
It will be crucial to consider their needs for train-
ing, supervision and other support, remuneration, 
information (see nutrition information strategy), 
and similar requirements.

» Community consultations. Simply assessing the 
distribution of community organizations is not 
the same as consulting communities. The country 
studies should ensure that such consultations (local 
assessment, analysis, action (AAA), participatory 
rural appraisal (PRA), village consultations like the 
World Bank is doing for ICDS, etc.) both take place, 
and are taken into account.

» Decentralization. Genuine devolvement of deci-
sion-making to local government levels needs to be 
assessed and analyzed. The indicators seem fairly 
obvious (e.g., % of budget actually controlled locally; 
who hires and fires; etc.; but we should get some 
specific advice). Beyond this, questions such as feed-
back between villages and districts, expertise avail-
able, proper combination of top-down/bottom-up, 
will need to be considered. This relates particularly 
to supporting policies (see chapter 3).

» Gaps in program coverage, content, intensity, 
organization. The analyses listed above will indicate 
gaps that could be filled by reallocation of existing 
resources, and by possible new resources, both inter-
nal and external. This needs to go well beyond the 
estimates sometimes given in the National Plan for 
Action (NPAN); but these can provide some entry 
point, where they specifically deal with programs 
directly aimed at nutrition improvement. Here again 
it is much clearer in concrete cases, and needs to be 
tailored to individual country studies.

Note on data sources for chapter 2 of country papers.

1. Existing nutritional and program data. Look for 
data on anthropometry, nutrient deficiency, food 
availability, access to services, program coverage; 
analyze as, for example:
(a) Differentials by area, age group, urban/rural, etc.
(b) Trends by area, age group, etc.
(c) Correlates of trends—indicates factors possibly 

related to improving trends (e.g., success factors) 
and to deteriorating trends.

   Lower priority should be given to correlates of 
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cross-sectional prevalences and nutrition fact sheets, 
such as those with many indicators listed but not 
interpreted.

2. Micro-studies. Something along the lines of the 
Regional Office for South Asia (ROSA) success fac-
tors study could very usefully be included among 
the country studies.

3. Community consultations. As noted above, these 
should be drawn upon heavily; or done if not already 
available. PRA and such techniques can be adapted.

4. Evaluations of major programs. Most of the countries 
have major programs that have been going on for 
some time; not so many have rigorous evaluations 
(although some, e.g., Tamil Nadu, do exist). An 
important decision will be how far existing data and 
evaluations can provide reasonable guidance—with 
if possible some assessment of cost-effectiveness, 
which requires an estimate of net effects. New large-
scale evaluations are going to be beyond the scope 
of the country studies in most cases, but in-depth 
small-scale studies might be worth considering. As 
a start, an overview of existing evaluations of major 
programs in each country should be tracked down, 
or done anew if necessary.

Chapter 3. Supporting policies

»  Sectoral policies enabling direct programs. Com-
munity-based programs and more action for nutri-
tion within services (especially health, education, 
agriculture), will depend in part on activities by 
line staff of sectoral agencies (e.g., acting as facilita-
tors); and this may often require policy decisions 
on deployment of staff, on their job descriptions, 
reporting lines and accountability, and so on. Such 
decisions will be in ministries of central and/or state 
governments, also often needing agreement and 
implementation at local government levels. These 
will need to be identified, justifications and trade-
offs assessed, and the cases made.

» Sectoral programs facilitating, and/or with indirect 
effects on nutrition. Careful judgement has to be 
exercised here, because practically anything that 
affects people can be argued to be related to nutri-
tion, hence bogging everything down. The concept 
of “influencability”—how far will considerations of 
nutrition actually make a difference—can be useful. 
Some programs can be argued to be prerequisites, 
or strongly interactive, with nutrition activities, e.g., 
literacy. Others have obvious important nutrition 
effects and should clearly be supported under many 
circumstances: improved water and sanitation, for 
instance.

       In principle, priority supporting programs would 
include women’s education and literacy, poverty 
alleviation programs and safety nets; efforts to 
increase the micronutrient supply and consump-

tion from agricultural production, household food 
security, water and sanitation, and primary health 
care. Each country study should provide a limited 
list of such programs to be considered, with reasons 
for focusing on them, how they may be affected, 
and what the “value-added” from considering them 
might be. Simply providing a (usually long) list of 
such potentially relevant programs (as is common 
in the NPANs) should be avoided.

» Food subsidy and distribution programs whose 
resources could be better used for nutrition. Most 
countries in the Regional Technical Assistance 
Project (RETA) have food distribution/subsidy pro-
grams that use major amounts of resources, in 
part justified by nutrition concerns, which may be 
outdated in concept, ineffective nutritionally, and 
conceivably could be tapped for resources. Examples 
included the public distribution system (PDS) and 
noonday meals in India, the public food distribu-
tion system (PFDS) in Bangladesh, the National 
Food Authority (NFA) in the Philippines, and food 
stamps in Sri Lanka. In most cases the fiscal cost is 
high (more than available for all of nutrition), the 
resource transfer to the malnourished negligible, 
and the targeting skewed towards urban, better-off, 
or favored areas (e.g., one region in the Philippines 
gets 20% of all NFA food). There may also be general 
food subsidies that have little nutrition effect. While 
other policies could be chosen for analysis, it seems 
that these subsidy/distribution programs are likely 
to be the most fruitful for analysis here.

       There is no doubt that attempts to look at possible 
salvaging of major resources in this way should 
not be lightly undertaken. Chances of having any 
actual influence may need to be considered early 
on. It is not only that the analyses would need to be 
rigorous and extensive to be taken seriously—hence 
risking using large parts of the limited resources 
available—but clearly vested interests come in. 

       School feeding and food-for-work programs are 
particular examples here. School feeding often has 
stated nutritional objectives, which may need to 
be reviewed. In both cases coverage and targeting 
(including timing) should be examined. School 
feeding in particular may provide opportunities for 
micronutrient interventions.

» Indirect policies positive for nutrition. Many poli-
cies are implemented with less programmatic (i.e., 
less on-the-ground) activities—price policies, taxa-
tion, insurance, pensions, women’s property rights, 
maternity leave, promotion and protection of breast-
feeding, food legislation, and so on. While some 
of these tend to be quite distant from nutrition 
in the minds of many policy-makers, some can 
be demonstrated to be of particular importance, 
moreover not necessarily involving great trade-offs. 
A number of these relate to caring capacity, and to 
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the role of women.
       In the country studies, it may be valuable to iden-

tify policies that could alleviate particular constraints 
in such areas as women’s rights, caring capacity, and 
poverty alleviation.

Chapter 4. An improved nutrition strategy

This chapter should summarize the implications of 
the analysis in the first three chapters, and outline the 
strategy, including programs, supporting structures, 
and policies, recommended for implementation. 

A. Recommended mix of interventions in response to 
the key nutrition problems and goals identified in the 
previous chapters.
» Program content— summarizes the community-

based programs (and service interventions) deter-
mined to be central to nutrition improvement, as an 
outcome of the analysis in chapter 1 of the report. 
Selection of stand alone versus integrated interven-
tions needs justification.

» Supporting structures—program management and 
strategic support to the community-based pro-
grams, also emerging from chapter 2.

» Policy environment—changes identified to sup-
port and facilitate the programs and supporting 
structures, as an outcome of chapters 2 and 3.

B. Programs—elements in the design of the recom-
mended community-based and other programs at the 
core of the plan.
» Targeting—what groups will be focused on, in terms 

of age structure, socioeconomic characteristics, 
geographic location.

» Coverage—expected coverage of the targeted popu-
lations (and of those outside the direct target 
groups), in terms of numbers and geographic 
coverage.

» Intensity—resources currently applied, and gaps, 
in terms of finance, organization, facilitators/
mobilizers, and related aspects. Assessment of 
workload requirements for new interventions is 
important, to assess the worker, supervision and 
management needs of carrying out the intervention 
(and also to face realistically the volunteer versus 
paid worker issue). 

» Phasing and time frame—how the program is to be 
introduced and scaled-up, in terms of the elements 
included and the scaling-up of coverage, with as 
clear a time frame as possible. This should preferably 
be over a 10-year period, and might include more 
than one scenario. If it appears difficult to introduce 
the entire investment package in the first five years, 
perhaps the improved nutrition scenario could be 
divided into two five year plans in succession, using 
operations research and other approaches to build 

bridges between the two phases.

C. Supporting structure—organizational elements of 
the program, and broader enabling environment from 
the analysis in chapter 2 and parts of chapter3. The 
way in which these topics are covered will vary between 
countries, but is likely to include the following:
» Supervision—recommendations for effective train-

ing and regular monitoring of the performance of 
community workers and local-level service staff.

» Community participation—the program elements 
needed to promote participation of families and 
households, and an effective interface between mobi-
lizers and facilitators, in the context of the country’s 
decentralization and participatory structures.

» Quality assurance—processes and tools to ensure 
that the program is implemented as planned, at an 
adequate standard of quality.

» Monitoring and evaluation—processes and tools 
to monitor the performance of the program at dif-
ferent levels, including through local assessment 
and analysis, and a strengthened management infor-
mation system to evaluate its impacts, costs, and 
coverage.

» Action/operations research—needs for operation 
research, and the design of a research component to 
the introduction of the program. 

» Training—drawing on the above, an outline of the 
courses, workshops and on-the-job training needed 
to build the capacity of actors in the program at 
all levels.

D. Policy environment—changes to policy, through 
legislation and other means, to achieve the aims of the 
recommended strategy.
» Food pricing policy—subsidies, distribution pro-

grams, and other schemes affecting access to food.
» Regulations—other policy changes needed, e.g., 

drug policy, infant formula regulation, enabling 
environment for food fortification.

» Institution building—apex institutions, national 
guidelines on nutrition programs and targets, sta-
bilization programs with priority funding from 
central government, advocacy roles and institutional 
support.

» Structural and procedural changes to foster coordi-
nation of nutrition interventions at national and 
local levels.

» Administrative decisions to enable facilitators and 
community-based workers to reach children more 
effectively—including relevant conditions of service 
(e.g., salaries, daily allowances) and incentives (both 
job- and career-related).

Chapter 5. Financing child nutrition

A. Why finance child nutrition?—a brief summary of 
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the economic case for action to reduce malnutrition 
may include the following: 
» Costs of malnutrition—an outline, to the extent 

possible, of the economic and social costs of mal-
nutrition in the country. PROFILES programs will 
be available for all countries based on current RETA 
Guidelines. These provide scenarios for a variety of 
mortality, productivity, and cognitive outcomes.

» The case for public financing of nutrition improve-
ments—this might follow and extend the arguments 
made for public financing of health improvements 
in the 1993 World Development Report and else-
where, e.g., a limited, specific public role to ‘cure’ 
malnutrition, mainly to facilitate private action; 
and large public roles in support of preventive and 
promotive efforts. The specific arguments made will 
depend in part on the current situation and policy 
environment of the country.

B. Current expenditure pattern—this section sum-
marizes current spending related to nutrition and 
uses it as a basis for comparison with the recom-
mended program. The analysis is intended to follow 
the basic model of public expenditure reviews (PER), 
at a considerably more general level.
» Rating the public sector versus comparison coun-

tries, e.g.:
(a) social allocation ratio
(b) social sectoral shares in public spending
(c) health and nutrition spending as % of GDP.

» Summary of current expenditures—drawing largely 
on existing PER and other sources, this analysis will 
attempt to estimate the total current spending by 
source for nutrition-related programs and policy 
measures, including subsidies.

» Efficiency analysis—assessment of the cost-effec-
tiveness of the current expenditure pattern, with a 
comparison to the (approximately) estimated cost-
effectiveness of the recommended strategy.

» Equity analysis—analysis of the distribution of 
benefits across the population from current expen-
ditures, and comparison with the benefit distribu-
tion implied by the recommended program.
The PER can identify priority regions for investment 

(greatest concentration of children in need), provide a 
trend analysis, indicate whether central government is 
playing a progressive role in effecting resource transfers 
to areas of greatest need, if not why not, and whether 
nutrition investment is built into national stabilization 
programs like EPI with the character of ‘governance’ 
commitment.

C. Expected resource availability—the extent to which 
different actors should and can be expected to finance 
portions of the recommended program. Issues sur-
rounding the current and desirable future financing of 
nutrition related actions would be raised, cost-sharing 

principle and discussed in the country context, and 
some estimate developed of what and how much the 
different groups might realistically be expected to 
support.

» Central government
» Local government—state provincial and local/

municipal levels
» Communities—cash and labor contributions, user 

charges
» Non-governmental organizations (NGO)
» Private sector
» External finance—the role of donors, in their cur-

rent support programs and as ‘financier of last 
resort’ for public programs.

D. Separating the financing gaps
» Domestic gap—this takes into account rational 

use of existing national resources, and models the 
reallocation of poorly used resources to more cost-
effective ends (e.g., food/cash/credit subsidies not 
reaching the target groups), or recommended shift 
of services to private sector to focus incremental 
public resources on the poor.

» Residual gap for external assistance—important 
to define the investment as opposed to routing 
costs suitable for external support (both capital and 
recurrent costs such as training and research are 
appropriate). If there is a structural build-up of the 
residual financing gap over 10 years, this should be 
identified for donor planning and commitment in 
the longer term.

E. Incremental financing of the improved strategy
—drawing on the above, an overview of the costs and 
possible financing scenarios, over time and from the 
different sources. The concept is national investment 
for a national program of action, in support of pledges 
made in international fora, with donors like ADB 
and UNICEF providing residual (possibly substantial) 
financial assistance in support of Governmental com-
mitment to child nutrition and health.
» Costs and coverage, by year—estimates of the costs 

and population coverage of the recommended strat-
egy over a 10 year period, and the proposed expan-
sion of program elements and phasing of coverage 
from chapter 4, section B. This would probably be 
presented in different scenarios, e.g., base-case sce-
nario; properly phased essential and comprehensive 
programs; evolution of community-based delivery 
systems, and how to finance them.

» Benefits from the program—analysis of how differ-
ent population target groups are expected to benefit 
from the program over the time frame.

» Investment issues—amounts of capital and recur-
rent costs required, and how these should be 
financed; spin-off (external) benefits from invest-
ments in other sectors/areas for nutrition, and from 
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nutrition to other areas.
»  Financing of the strategy—based on the analysis in 

section C, an outline of possible financing scenarios 
among public (central and local government), NGO, 
private, community and external sources, over the 
10-year time frame, including appropriate use of 

cost recovery and cross-subsidies to help the poor.

F. Policy summary—a ‘PROFILES’-type summary 
presentation of the costs and societal benefits for 
the improved strategy, in comparison to the current 
situation and expenditure pattern. Reinforcement 
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Annex 2

Calculations of costs and benefits from the 
country studies

Cost-benefit calculations were done in the country 
studies [1– 7], in most cases using the simulations from 
PROFILES*, as follows :
» the strategies, described in chapter 4, build on cur-

rent programs and are costed from the line items 
of proposed activities taking account of existing 
structures and considerations of expenditures likely 
to be considered reasonable;

» the likely impact in terms of reduction in general 
and micronutrient malnutrition is largely unknown 
(see discussion below); in some cases they are set 
to the goals (e.g., 50% reduction in underweight) 
but this is not linked to a known relation to the 
program activities;

» the benefits are calculated as saving a portion of the 
losses due to malnutrition predicted in the previ-
ous step, using the PROFILES default coefficients 
except for Sri Lanka (where independent estimates 
were made);

» with discounting, these two are compared to give a 
benefit:cost ratio.
Overall, these calculations appear to give attractive 

returns to the proposed investments in economic 
terms, and this is intuitively correct. However, the 
whole process is based on so many assumptions that, 
while detailed analysis is avoided here, some delving 
into the underlying calculations seems necessary to get 
a sense of their credibility. In summary, it is concluded 
that, on one hand, biases in the calculations may make 
the conclusions over-optimistic in the short-term, 
and particularly favorable to micronutrient programs; 
on the other hand altering the assumptions in the 
direction likely to nearer reflect reality increases the 
calculated returns in the long-run, in part because 
preventing general malnutrition in early childhood 
has a persistent effect through life.

The costs of malnutrition

The direct productivity effects of malnutrition are 
on the capacity to perform physical work and earn 
higher wages. Protein-energy malnutrition (PEM), 
stunting and iron-deficiency anemia (IDA) reduce 
both. Improvements in PEM improve wages through 
increases in weight-for-height, while improvements in 
iron increase the capacity to perform moderate to hard 
labor with related increases in wages. These effects 
have been demonstrated in Indonesia, Philippines, 
India, and other countries [10].

The indirect effects on productivity are on cognitive 
ability and achievement, through impacts on psycho-
motor skills, development quotients for infants, and 
intelligence quotients for both preschool and school-
age children. Iodine-deficiency disorders (IDD), pro-
tein-energy malnutrition, and iron deficiency have 
substantial negative impacts on developmental capaci-
ties of children, probably in that order of significance. 
In high-risk populations with a large goiter incidence, 
IDD depresses average intelligence by 13 IQ points 
[11]. Salt iodization programs throughout Asia are 
rapidly eliminating that gap, but much work remains 
to be done in terms of program coverage and product 
quality. Iron deficiency depresses psychomotor skills 
and intelligence, and only some of the effects are 
reversible [12]. On the other hand, appropriate com-
plementary feeding for children under two years of age 
has a remarkable effect on stunted children of impov-
erished background, especially when combined with 
early cognitive stimulation [13]. Additional effects are 
included in the calculations from effects of malnutri-
tion on health and survival.

Further evidence suggests that small children are 
usually born from small mothers, and both are caught 
up in an inter-generational cycle of poverty and mal-
nutrition. Underweight or very thin children are sus-
ceptible to much higher risk for developing chronic 
diseases in mid-life, including cardiovascular diseases, 
hypertension, and diabetes [14]; combined with poor 
adult diets the risk is likely to be even greater. Proper 

* PROFILES is a computer-based simulation package 
designed to illustrate the effects of malnutrition and the 
benefits of improving nutrition [8]; the methods are similar 
to those in the World Bank publication [9].
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nutrition for the mother and young infant could avert 
a substantial disease burden across the life cycle of the 
next generation. However, inter-generational effects are 
not presently captured in the loss estimates calculated 
by this method.

Program costs in relation to impact

As discussed earlier, there is some concern that the 
cost estimates (summarized in the second column of 
table A2.1) are too low to have a major impact in some 

of the proposals. If the relation between input and 
impact is non-linear, as is likely, then either further 
targeting of the same resources, or increasing the 
budget estimates, would be required. 

In two proposals, from Bangladesh and Sri Lanka, 
the estimates of the likely reduction in malnutrition 
(underweight prevalence) are in line with the present 
limited experience of program impacts, suggesting 
a reduction of 1 or 1.5 percentage points per year 
(pp/yr), added to an underlying trend of 0.5 to 1.0 
pp/yr reduction, to give a reduction of 20 pp over 
the 10 year term—a very worthwhile gain, and one 

TABLE A2.1. Estimated costs (US$) and benefits of proposed programs from the country reports

 Estimated   Reduction in Hence losses avoided,
 program budget Estimated total malnutrition which are equated to
 (US$ million/yr— annual losses due considered due to  benefits (B), compared
 usually 10 yr plan) to malnutrition program expenditure with costs (C)

Bangladesh GEN: BINP $5.4m Total $2.3 billion 65% underweight Calculated as $530m in
 rural $62.1m [1, p. 101]   prevalence reduced   yr 10 (B); e.g., yr 
 urban $21.8m    to 50% in 10 yr,   10–20, $5,300m,
 (tabs 4.9–4.11)    1.5 pp/yr (23% in    compared with $890m
Total $89.2 m/yr    10 yr)   total expenditure in 
  ($5/child/yr)      yr 1–10 (C) (ratio=6.0)

India Gen: $1,380m/yr Gen: $8.1b 25% reduction/yr in  Ratios calculated as
Vitamin A/iodine/ VAD:S$0.4b   prevalence B:C = 3.8, but basis
  iron $200m/yr IDD: $1.5b  unclear [13, p. 148)
  ($11/child/yr) IDA: $6.3b
 [3, tabs 14.10–13]
 Total $16.3b

Pakistan Gen: $46m/yr $166m/yr ($71m Gen: 50%/10yr in  B:C 3.2
Vitamin A + iron    underweight,   underweight + 
  $5m/yr   $94m stunting,   stunting 
  (tabs 5.5–5.8) [4, p. 4–10])  
($2/child/year) VAD: $26m 100% reduction B:C 33.6
 IDD: $68m 100% reduction B:C 4.1
 IDA: $28m 50% reduction B:C 3.5

Sri Lanka Total: $9m/yr $100m/yr [6, p. 126] Additional 1pp/yr At 30 yr, discounted
  ($3/child/yr)    underweight present value of benefit
  reduction, = $250m, cost =
  equivalent to 30% $190m, ratio = 1.3
  over 10 yr due to 
  program

Cambodia Total: $9m/yr NA In 10 yr B:C given as:
  ($6/child/yr)  PEM 50% PEM 5.5
  VAD 100% 
  IDD 100% IDD 11.5
  IDA 50% IDA 10.6

Vietnam Total: $5m/yr NA 100% reduction Default costs 
  ($0.4/child/yr)   B:C given as
   PEM 8.6
   IDD 12.0
   IDA 5.4

Note: Pakistan, Cambodia, and Vietnam estimates are directly from PROFILES [8]; Pakistan and Cambodia use costs from proposed 
program budget, with PROFILES default benefits; Vietnam also uses PROFILES costs.

GEN = general malnutrition (assessed as child underweight prevalence); PEM = protein-energy malnutrition; VAD = vitamin A deficiency; 
IDD = iodine-deficiency disorders; IDA = iron-deficiency anemia.

J. H. Humphrey and R. N. Ichord



83

that is credible with a highly effective program. This 
amounts to a 25 to 30% reduction in the prevalence 
of underweight in the 10 years: nearing the declared 
goals of 50% reduction. In the other proposals (except 
from India) the expected reduction is simply set to the 
goals of 50% reduction of underweight. For vitamin 
A and iodine deficiency the goal is elimination (100% 
reduction), and for iron deficiency 50% reduction. 
These data are summarized in the fourth column of 
table A2.1.

The key point here is that the projected reductions, 
from which the benefits are calculated, have to be 
related to the program proposals. In the cases of Bang-
ladesh and Sri Lanka they are optimistic guesses—
which is better than simply taking default values—but 
no relationship of input to output has been system-
atically used. In the others this relationship is not 
established. In the guidelines for the RETA project (see 
Annex 1) a rule-of-thumb, that US$5 to $15/child/year 
additional expenditure might be expected to lead to 
an additional 1 to 2 pp/yr reduction in underweight 
prevalence was suggested if no other basis for calcula-
tion existed. This is approximately what was used in 
the Sri Lanka and Bangladesh studies (at the optimistic 
end of this range), but not in the others. The conclu-
sion is that most estimates of the expected impact 
in terms of underweight prevalence reduction (see 
table A 2.1) are generally not based on any estab-
lished relationships; they seem likely to be consider-
able overestimates for the proposed level of effort; 
and therefore probably should not be used in the 
benefit:cost calculations.

Benefit calculations 

The issue of estimating benefits is quite separate from 
that of nutrition impact, involving ascribing economic 
(or other) losses to malnutrition, hence benefits gained 
when these losses are decreased by reducing malnutri-
tion. Moreover part of these losses and gains are in the 
future, through the calculated enhanced productivity 
of people who were better nourished in childhood, 
for example, so that some discounting calculation 
is applied—although this is a minor question with 
the others. 

The larger problem here is that the empirical rela-
tionship between malnutrition, productivity, and 
future income (adding in those who survive as well as 
those whose abilities are increased) is hardly known. 
The multi-step calculations multiply one average (and 
uncertain) value by others, ranges not being used, and 
give results whose error bands, if they were or could 
be estimated, would be very large. Added to this, there 
are conceptual issues, such as direction of causality. 
For instance, it is not clear that the observation that 
taller people earn more is because they are taller; it 
could also be that better-off parents are able to help 

their children get higher paying jobs, not least through 
education. 

This discussion is not intended to suggest that 
there are not great benefits, including economic, from 
improving nutrition. What is clear on close examina-
tion is that they are much more uncertain than indi-
cated in some of the reports. If confidence intervals 
in this alone were assessed, the B:C ratios shown in 
column 5 of table A2.1 would be large—at a guess a 
B:C quoted as 3.5 could be at least from 1 to 10.

The reason for this is in part that PROFILES was 
originally designed as an illustrative tool for advocacy 
purposes. It was intended to show vividly, to the non-
specialist, how malnutrition causes substantial losses, 
which it undoubtedly does, and illustrate some ‘what 
ifs,’ like what if malnutrition was halved. It was not 
intended as a direct input to benefit-cost analysis, 
but was used as such. Application of the methods 
of benefit calculation, and then introducing costs 
and impact (e.g., as described in [9]) is of doubtful 
value at least at this stage of the planning process. 
The conclusion is that the benefit estimates should be 
taken for what they were intended—as illustrations of 
possible benefit for advocacy purposes—but not then 
be multiplied/divided by other uncertain numbers to 
give a ratio of unknown accuracy. 

Benefit-cost ratios 

Given the uncertainties in the costs, in the likely 
program impacts hence proportion of losses that 
become benefits, and in the calculation of benefits 
themselves, the estimated benefit:cost ratios should 
be treated with great caution. This applies to the 
estimates for general and for micronutrient malnutri-
tion. The ratios as calculated in the country studies are 
shown in column 5 of table A2.1. Except for Sri Lanka, 
they derive from the PROFILES calculations, thus the 
apparent consistency of B:C ranging from 3 to 6 largely 
reflects the PROFILES assumptions. (If the actual 
reduction in malnutrition was a more realistic 25% 
rather than the 50% assumed, these B:C ratios would 
be 1.5 to 3, still a good investment (see chapter 5, 
table 5.1.) The case of Sri Lanka is interesting as it is 
based on a new independent calculation. The authors 
show some restraint in not giving actual ratios in the 
report—the figures in the Sri Lanka cell were chosen 
from several given, and the ratio of 1.3 was calculated 
for this overview, not by the Sri Lankan authors.

The figures relating benefits to savings in table 5.1 
are calculated simply by cumulating the annual sav-
ings, assuming that benefits persist, and comparing 
these with cumulated costs through time. This gives 
the ratios in columns H and I of table 5.1. The esti-
mates can be done discounting the costs and benefits, 
although this does not alter the overall conclusions (see 
table A2.2). Here the case of Bangladesh is recalculated 
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for a 5% discount rate. The ratios of benefit to cost are 
similar, around 3.0 cumulated over 10 years, and the 
estimated benefit:cost ratio can be seen to be better 
than one after the second year.

Other aspects of the cost-benefit relationship can 
be examined and have significant policy implications. 
One concerns the relative characteristics of investing in 
improved child growth, and in controlling micronutri-
ent deficiencies. If an intervention prevents growth 
failure and the associated developmental faltering 
at critical early stages in a child’s life, then the child 
after (say) five years of age is set and moves into the 
future with his/her potential intact. The interventions 
then benefit the next cohort. Even if the intervention 
ceases, the good is done and the benefit will persist 
into adulthood [15], as well as for the next generation. 
If the intervention continues for the next cohort, that 
benefit is accumulated with the first, again even if the 
intervention then stops. This contrasts with control 
of iron deficiency, for example, where the deficiency 
returns if the intervention stops, and the benefit is only 
seen with continuing expenditure. The benefits thus 
accumulate differently for the two situations. Interven-
tions for general child growth and development are 
more expensive than micronutrient deficiency control. 
Thus micronutrient deficiency control appears to have 
a higher benefit/cost when this is estimated in the 
short term—in fact the benefit/cost does not change 
year-to-year as estimated in the PROFILES model for 
the reason given above: the intervention is needed 
continuously to get the benefit. The result is that 
the benefit from general malnutrition interventions 
looks much better after 10 or 20 years, because of 
this different cumulative characteristic. This is in line 
with intuition that, after some time, a more costly but 
persistent intervention will be a better investment than 
a reversible one.

This can be illustrated with a rough simulation 
as shown in table A2.3, which is based on the calcu-
lations in several of the country studies, using the 
Bangladesh data for guidance. Nonetheless the figures 
are hypothetical and are meant only to illustrate the 

point; they are discounted at 5% per year. The simula-
tion assumes that interventions to improve general 
malnutrition (or PEM) assessed by growth failure 
may be more expensive, but that the effects persist 
from the time that growth failure is prevented (e.g., 
even if the intervention then ceased). The calculations 
are in the first rows of table A2.3. The benefit:cost 
ratio here is about 2.5 over 10 years of project imple-
mentation, quite similar to the values in table 5.1 
discussed earlier. 

In the second part of the simulation, a less-expensive 
micronutrient intervention (at 20% of the cost of 
the first one) is assumed to bring similar benefits to 
begin with, but these are taken to be reversible: if the 
intervention ceases the deficiency returns, as would 
happen in reality, although certain benefits would 
also persist (like preventing mental retardation from 
in utero iodine deficiency). Still the second scenario 
explores the case of reversible effects from cheaper 
interventions, similar in some ways to micronutrient 
programs. Here the benefit:cost ratio remains the same 
through time, becoming the same annually as for PEM 
by year five, and cumulating to a similar level through 
year 10; by year 10 the annual return is greater for the 
persistent effect. (The calculations in the second part 
are very much like PROFILES outputs.) 

The point made in this simulation is that with 
benefits accumulating with a persistent effect, like 
for PEM and growth (or general malnutrition), the 
cumulative benefit per cost increases through time. An 
investment in this aspect of malnutrition makes sense 
in a perspective of 10 years or more: precisely as an 
investment approach should. On the other hand, the 
micronutrient interventions are attractive from the 
start, not only as relatively low cost—much less than 
US$1/capita/year—but as having clear and measurable 
benefits. The benefit/cost remains similar through 
time, but they remain worthwhile at any time.

This argues for a mixed approach: both general 
malnutrition and micronutrient deficiencies should 
be addressed, albeit with different expectations in a 
time perspective.

TABLE A2.2. Values of expenditure on nutrition programs and benefit from reduced losses due to malnutrition, discounted 
at 5% per year, calculated for Bangladesh, in US$ millions

 US$ million per year 
Total over

 

 1 2 3 4 5 6 7 9 10 10 yr

Expenditure          
Annual 89.00 89.00 89.00 89.00 89.00 89.00 89.00 89.00 89.00 
Total 84.76 80.72 76.88 73.22 69.73 66.41 63.25 57.37 54.64 687.23

Benefit          
Annual 53.90 107.80 161.70 215.60 269.50 323.40 377.30 485.10 539.00 
Total 51.33 97.78 139.68 177.37 211.16 241.33 268.14 312.70 330.90 2,122.25

Benefits:expenditure ratio 0.61 1.21 1.82 2.42 3.03 3.63 4.24 5.45 6.06 3.08

Note: Expenditures and benefits discounted (at 5% per annum) according to the formula in [9, p. 58].
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TABLE A2.3. Simulation of costs and benefits if benefits accumulate from one-time input (persistent effect) compared 
with if they are reversible

  
Total over  Year: US$ millions 
10 years, 

 1 2 5  10 US$ millions

Persistent effect (e.g., PEM/growth) 
Benefit in year 50 100 250 500 
Benefit in year, present value discounted at 5% 47.6 90.7 195.9 307.0 1,968.7 
Expenditure in year  100 100 100 100 
Expenditure in year, present value discounted at 5% 95.2 90.7 78.4 61.4 772.2
Benefit:cost ratio 0.5 1.0 2.5 5.0 2.55

Reversible effect (e.g., micronutrient deficiencies)  
Benefit in year 50 50 50 50 
Benefit in year, present value discounted at 5% 47.6 45.4 39.2 30.7 386.1
Expenditure in year  20 20 20 20 
Expenditure in year, present value discounted at 5% 19.1 18.1 15.7 12.3 154.4
Benefit:cost ratio 2.5 2.5 2.5 2.5 2.5

Notes:
1.  Expenditures for persistent effect (e.g., PEM/growth) are set at US$100 million/yr, similar to the Bangladesh proposal (see table 5.1, 

US$89 million/yr); benefits from reduced losses are also based on Bangladesh calculations, starting at US$50 million in the first 
year and cumulating.

2.  Expenditures for reversible effect (e.g., micronutrient deficiencies) are taken as 20% of overall budget; benefits per year taken to 
be the same as for PEM, but not persistent.

3.  Discounting uses the formula in ref. 9, p. 58.
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