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Preface
Malnutrition is both a distinctive cause and a scarring consequence of
poverty. The malnourished child is poverty’s most telling aspect. Malnourished
Asian children have offered for generations a specter of despondency and also a
challenge to patterns of economic growth that bypass the poor. Three fourths of
the world’s malnourished children are Asian. If malnutrition were eliminated by
2020, and concerted efforts could make this happen, the global prospects for
human development and peace would be immeasurably brighter. The world would
be a very different place.
The consequences of chronic malnutrition, beginning with mothers and their
young children, are intergenerational and account for a large proportion of child
deaths, mental disability, and less productivity among earning citizens. In lowincome Asia, six million preschool children die each year, and more than half are
underweight. The surviving underweight children are likely to be stunted and
will suffer from frequent illness, have lower mental ability and achievement in
schooling, are more likely to drop out of primary school, and earn lower wages
as adults. As the East Asian financial crisis revealed, untreated malnutrition leaves
mental and psychosocial scars on a generation of young children even after crises
abate. This is how the intergenerational cycle of poverty and malnutrition
perpetuates itself.
Recent evidence also links the malnutrition of mothers and their young
children to a life-long susceptibility to diet-related chronic illnesses, including
diabetes, high blood pressure, coronary heart disease, and cancer. Therefore, the
poor suffer a “double burden” of disease arising from malnutrition in early life.
In the early 1990s, notably at the World Summit for Children (WSC), Asian
nations made bold promises to reduce maternal and child malnutrition through
adopting better policies and programs and increasing the level of -resource
commitments to solve the nutrition problem. Halving underweight malnutrition
among preschoolers and the virtual elimination of micronutrient malnutrition
(Vitamin A, iodine and iron deficiencies) were the specific WSC goals targeted
for 2000.
However, not enough has been done over the last decade to find affordable
and sustainable solutions to eliminate malnutrition in low-income Asia, not least
to raise resources commensurate to the problem. The economic costs of
malnutrition have been to depress economic growth rates and household incomes
substantially in most of Asia.

Over the last several years, the Asian Development Bank (ADB) and the
United Nations Children’s Fund (UNICEF) jointly undertook a regionwide
assessment of how nutrition of young women and children improves and how
additional resources should be used. The agencies acted together because Asian
governments were making slow progress in reaching the WSC goals.
This special double issue of the Review distills the lessons learned from
this unique collaboration between ADB and UNICEF and offers clear direction
to the Asian region on how to eliminate malnutrition in a cost-effective and
sustainable manner. The volume includes regional issues papers by leading experts
who were deeply involved as advisors to the countries involved in the study.
Seven countries, namely, Bangladesh, Cambodia, People’s Republic of
China, India, Pakistan, Sri Lanka, and Viet Nam, were involved in the assessment.
The eighth country, the Philippines, withdrew. Collectively, these countries cover
about two thirds of the world’s 150 million preschool children under five in the
developing world. The regional project set out to build capacity for policy analysis
and identification of investment priorities by the participating Asian countries.
Each country prepared a ten-year investment program for progressing toward the
WSC goals based on common investment guidelines. Each country study presents
a nutrition situation analysis; reviews the linkages between health and nutrition
service delivery programs and community-based interventions for children;
analyzes supportive policies for improving nutrition (including food security
measures, safety nets, employment and gender approaches); and lastly defines an
improved and costed nutrition strategy with financing roles for central and local
governments, private sector, and development partners. The country investment
plans have been endorsed in most cases by the governments themselves and are
being used as the basis for raising resource commitments from development
partners.
The lessons learned about how nutrition can improve rapidly in the Asian
region are striking.
First, the educated and socioenonomically empowered Asian woman is the
key to improving the nutrition and mental acuity of young children, and that
improvement sets in motion lifelong prospects for heightened learning and earning
with benefit streams to families, communities, and nations. Improving women’s
nutrition and their capacity to care for the young infant has a direct bearing on
reaching the educational goals of Asian nations. Mainstreaming gender concerns
is essential if nutrition programs are to succeed. Food availability and other
traditional measures of nutrition security are much less important.
Second, communities have a major role in supporting families to improve
the nutrition of their children, and partnerships between local governments and
communities are an emerging Asian trend that will determine whether the nutrition
and human potential of the poor will improve. Community-based programs are
successful when they involve communities in the analysis, assessment, and design

of locally tailored action programs to solve the nutrition problem. Decentralized
management of programs, with generous support for social mobilization and
nutrition information systems to aid prudent use of resources, supports
effectiveness. Serious national political commitment to poverty reduction, as in
Thailand where targets for improved child nutrition were published and evaluated
and local governments were held responsible under the national Poverty
Alleviation Program, help to link the macro-micro interface.
Third, there are clear priorities for programs. Focus public policies and
resources on preventing malnutrition during pregnancy and the nursing period
and for infants under two, otherwise a syndrome of developmental impairment
will persist across generations. Successful programs provide food, health, and
infant care, combining service delivery and community nutrition promotion in
centers and homes.
Fourth, conventional food subsidies are wasteful unless they are properly
targeted, stimulate employment, and support women’s empowerment including
microcredit programs targeted for women. Otherwise, countries and donors are
best advised to reallocate their funds to community-based programs that are gender-sensitive. Partnerships between the public and private sectors should be
welcomed.
Given the high economic and mortality costs of child malnutrition, the lowcost solutions that are well-tested and readily available, and the high returns on
nutrition investment demonstrated in this volume, why isn’t more being done to
eliminate this tiresome obstacle to human progress? In addition to well-known
political economy factors, there is a lack of understanding among governments
that malnutrition is much more than a health problem, that it undermines national
aspirations for sustained and equitable economic growth. Within most public
sectors, there is a fragmented policy environment for making nutrition a benchmark
of economic and social development.
It is however remarkable that the seven countries in the regional assessment
mobilized all relevant sectors and civil society to consider the short and longterm needs of their children and are now engaged in a vivid search to match
investment to need. This offers hope that the knowledge honed through this novel
policy process will form abiding partnerships that will retire the unseemly drama
of chronic undernutrition and poverty for good.

Joseph Hunt and M.G. Quibria
Asian Development Bank
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Abstract. Child malnutrition is pervasive and persistent in Asia, and at present rates
it will take decades to halve the prevalence— a goal common to many national plans.
Nutrition-oriented programs are familiar in most countries, but have far too low
coverage and resources, which is wasteful as well as ineffective. A massive expansion
of community-based programs is feasible, with well-established activities (usually
including support to: antenatal care, breastfeeding, caring practices including
complementary feeding, growth monitoring, access to health care). Networks of local
workers, ensuring individual contact with families, are the essential feature.
Requirements including costs are proposed. Micronutrient deficiency control
programs must also be expanded towards universal coverage. Context is crucial to
success, important examples being women’s status, social exclusion, political
commitment, community organizations, and literacy; policies should be directed to
improving these. Assessing and building local capacity, and resolving certain generic
issues, are early priorities.

bout half the preschool children in Asia are malnourished, ranging from
16 percent underweight in the People’s Republic of China (PRC) to
64 percent in Bangladesh, and a similar percentage are deficient in one or
more micronutrients. This burden of malnutrition exacts a huge toll in
sickness and premature mortality, in intellectual development and future productivity.
It is virtually all preventible.
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Approaches to malnutrition and micronutrient deficiencies that work are known
and can be applied. The most effective programs that have grown in Asia are community-based and deal with a range of local needs, as well as micronutrient deficiency control programs, which have both local and central aspects. These methods
are estimated to have good benefits related to costs, especially in the long term, when
prevention of child malnutrition leads to healthier, better educated, and more productive adults. Current programs are seen to have too low coverage and level of
resources for widespread impact, but in many cases these can be built on. Supporting
policies are required to provide a favorable context. Of crucial importance are
women’s status and education, social exclusion, political commitment, community
organizations, and literacy. The main costs of program expansion are in personnel
and training, and external finance will be needed to contribute in investing in people
to enhance human capital. The main recommendations that emerge from the ADBUNICEF Regional Technical Assistance Project on Reducing Child Malnutrition in
Eight Asian Countries (hereafter referred to as the Project) are the following:
(i)

increase support to local programs, as well as expand micronutrient
programs;

(ii) analyze capacity (at national and local levels) to define gaps and needs;
(iii) undertake policy dialogue and design supporting policies to induce a
favorable context for nutrition and for programs;
(iv) meet program needs in terms of organization, training, and resource mobilization; and
(v) solve generic issues for planning and program design through research.

The Nutrition Problem in Asia
Poor diet and infectious disease interact to cause growth failure in children,
physiological damage especially to the immune system, and specific clinical conditions like anemia, leading to impaired development and death. This interaction and
its biological results are called “malnutrition”, or the “malnutrition-infection complex”. Malnutrition is the largest risk factor in the world for disability and premature
mortality, especially in developing countries, and is entirely preventable. Eliminating
malnutrition would cut child mortality by more than 50 percent, and reduce the
burden of disease in developing countries by about 20 percent (Tomkins and Watson
1989, FAO/WHO 1992, Pelletier et al. 1993, Murray and Lopez 1997).
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Malnutrition in early childhood retards intellectual development, through both
general and specific nutrient deficiencies, notably iodine. Some of these effects are
irreversible, but all are preventable with current knowledge and technology. They
have serious impacts both on individuals’ capabilities, and on socioeconomic development overall (Grantham-McGregor 1995, Brown and Pollitt 1996).
Human development has emerged as a concept that focuses the overall aims
and aspirations of development efforts, and “weaves development around people, not
people around development”. Adequate nutrition is an integral part of human development. Indeed, nutritional criteria are used to measure human development; for
example the United Nations Development Programme’s (UNDP) “capability poverty
measure” uses nutritional status as one of three components. In concrete terms, good
nutrition leads to fitter and better educated people. Malnutrition in childhood, even if
later corrected, affects educability and eventual school achievements. Nutrition thus
improves human capital. This effect extends to future generations: much child
developmental failure is perpetuated because small baby girls grow up to become
small mothers, in turn having low birth weight infants. Breaking this intergenerational cycle requires ensuring better growth, health, and nutrition throughout
the lifecycle, particularly for women. This is urgent, especially in Asia, as nearly one
third of babies are underweight, and more than half the adult women in South Asia
weigh less than 45kg, the level at which risk in utero and on delivery increases
rapidly. The persistence of malnutrition is a waste of human potential, and reducing
it represents a great opportunity for bringing resources to bear on people-centered
development, alleviating suffering and increasing productivity—as an investment, in
other words (UNDP 1992, UNDP 1996, ACC/SCN 1992, Brown and Pollitt 1997).
Both economic growth and human development must proceed together for
either to be sustainable. Countries like Egypt, Mexico, and Brazil have achieved high
economic growth rates in the past, but because little was done for human development, this growth was not sustainable. Other countries, such as Tanzania, have
achieved high levels of human development, despite poverty; but because Tanzania
failed to grow economically, social services broke down, and the growth could not be
sustained. Only those countries that have combined investment in human development through public services and investment in production have achieved high
growth rates in both economic and human development; in other words, sustained
development. Japan, Korea, and Malaysia are examples of this achievement
(UNICEF 1999).
Everyone has a right to adequate nutritional status. Nutrition is a prerequisite
for human development, and therefore for development as a whole. This is recognized in many key conventions and international agreements, from the United
Nations’ (UN) Declaration of Human Rights to the Convention on the Rights of the
Child. Both the causes and the consequences of malnutrition impinge on human
rights. The deprivations that directly cause malnutrition—hunger, ill health, and
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neglect—must be prevented in any humane society. Their converse is food, health,
and care, which form the focus of the United Nations Children’s Fund’s (UNICEF)
strategy and are central to the improvement of nutrition in Asia. Recognizing children’s rights means that all parts of society are obligated to realize them (Jonsson
1996).
Reducing malnutrition brings multiple benefits. Mortality and disability (calculated as disability affected life years [DALYs] lost) would be reduced by eliminating
malnutrition by 20-30 percent in Asia. The economic benefits from preventing lost
production and ill health due to malnutrition are estimated to be substantial, certainly
greater than the investment required to reduce malnutrition (the benefit-cost ratios are
considerably greater than one). Improving intellectual and physical abilities—human
capital—is important in its own right, and will ensure sustainability. Many of these
economic benefits are long-term, being realized in adults following prevention of
malnutrition in childhood. They are thus a long-term investment, analogous to other
investments in people, like education (Mason et al. 1995, Phillips and Sanghvi 1996).
The immediate causes of malnutrition are poor diet and infectious disease, and
underlying these are inadequacies of food security (Bouis 1999), caring practices
(Engle 1999), and basic health services. This is shown as part of Figure 1, which
provides the conceptual framework for understanding the causes of nutrition problems in society. Interventions can also be seen in relation to the life cycle: specific
interventions are appropriate during pregnancy and lactation, for the infant and child,
through adolescence, adulthood, and into old age. Many of these are now seen to
involve care of children and women, stemming from the UNICEF (1990) framework,
and adopted by the International Conference on Nutrition (FAO/WHO 1992). These
concepts are elaborated in other papers in this issue.1
The present situation in the study countries—here synthesized from country reports2 commissioned from institutions in each country—can be described in terms of
indicators of malnutrition, and of causal factors that may then be addressed by
programs and supporting policies.
In Asian countries, about half the preschool children are underweight—the
usual measure of general malnutrition—and this is the highest level in the world.
With the large population share, some 120 million children are malnourished, three
quarters of the global total. The distribution of malnutrition among the eight Asian
1
See papers in this issue by Bouis (1999) on household food security; Engle (1999) on caring practices; Haddad (1999) on women’s status; Horton (1999) on opportunities for investment in nutrition; Mason, Mannar, and Mock
(1999) on micronutrients; Mock and Mason (1999) on information systems; Tontisirin and Gillespie (1999) on
community-based programs.
2
Information in this section is from the country reports, and from the overview paper chapters 2 & 3 (Mason,
Jonsson et al. 1999). Country report references are: ADB (1998) for People’s Republic of China; Administrative Staff
College of India (1997); Applied Economics Research Centre (1998); Government of Cambodia (1998); Government
of Sri Lanka (1997); Government of Viet Nam (1998); INFS and Department of Economics, University of Dhaka
(1998). Data for the Philippines (which eventually withdrew from the Project) is retained from a report prepared for
this purpose (Guillermo-Tuazon and Briones 1997).
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countries is displayed in Figure 2. Here the prevalences are on the vertical axis,
ranging from 16 percent in the PRC to 64 percent in Bangladesh, and the child
population is on the horizontal axis: this means that the area shown for each country
is proportional to the numbers underweight. The predominance of India, with an
estimated 62 million underweight children, is evident, as is the continued problem in
the PRC, with 17 million underweight. At the same time, high prevalences persist in
Bangladesh, Cambodia, and Pakistan, all above 40 percent (data from Mason,
Jonsson et al. 1999, ch. 1).

Figure 1: Conceptual Framework for the Causes of Malnutrition in Society
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Figure 2: Underweight Prevalences and Numbers in Preschool Children
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Note: Children aged 0-5 years, < -2 SDs by NCHS/WHO standards.

Trends in underweight prevalences can be estimated from recent observations,
and converted to likely projections into the future if similar changes continue (for
instance with economic growth, developments in education, and so forth). Targets
originally set at the World Summit for Children aimed at halving the prevalence of
underweight, and nearly eliminating vitamin A and iodine deficiencies by the year
2000 (UN 1990). We can estimate the years in which this halving is expected to
occur at the present rate, without significant additional actions. These are illustrated
in Figure 3, using linear estimates of the underlying trend, in percentage points per
year (proportional changes give longer estimates, but the same ranking); the expected
rates are shown, ranging from 0.3-0.8 percentage points per year reduction, with
0.5 percent per year typical. These estimates do not take into account recent evidence

Investing in Child Nutrition in Asia

7

of a slowdown in malnutrition improvement rates, as well as the impact of the Asian
financial crisis, so are likely to be optimistic. At one end of the scale, Bangladesh is
projected to halve the prevalence of underweight, at this rate, in around 70 years (by
2070); Cambodia might be similar, but trends are not known. Most countries are
projected to take 30-40 years. At the other end, the PRC is projected to reach this
target by 2008. Even the lower-prevalence countries will still see a considerable
number of children die and fail to develop as a result of malnutrition, and in the
higher prevalence countries the waste and suffering implicit should be quite unacceptable. A major acceleration in the improvement rate is needed, of around an
additional 1 to 2 percent per year, sustained over decades. An example of how this
would look is shown in Figure 3c, for Bangladesh, the prevalence of underweight
would be halved in about 15 years (at 2 percent per year improvement). How to
achieve this acceleration is what the country studies are about.

Figure 3a: Years to Halve Prevalences of Underweight Preschool Children
at Present Rates, South Asian Countries
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Figure 3b: Years to Halve Prevalences of Underweight Preschool
Children at Present Rates, Southeast Asian Countries
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Note: Rates of change are estimated from recent observed trends.

Figure 3c: Years to Halve Prevalences of Underweight Preschool
Children at Present Rates, Bangladesh
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Note: At present rates (0.5 percentage points/year) and at an accelerated rate expected with investment in local
programs (2.0 pp/year).
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One demonstration that malnutrition is far from inevitable is the wide variation
within countries. The underweight prevalence at least doubles between best-off and
worst-off areas. As examples, in India the best state is at 28 percent, the worst at
63 percent; in Viet Nam, underweight prevalence in different provinces range from
33 to 58 percent; in rural PRC from 7 to 27 percent. Differences are seen by income
group as well (quintiles here): 19 percent (lowest quintile) vs. 43 percent (highest) in
Sri Lanka; 29 vs. 69 percent in Viet Nam, as examples. Similar divergence is seen by
location (urban or rural), season, education level, and other factors. This emphasizes
that nutrition is in no way inherent in the population. Nutrition will improve with
socioeconomic development, but this will take decades and investments in deliberate
measures can be effective and are needed now (Mason, Jonsson et al. 1999,
Table 1.2).
Children are at risk even before birth, and birth weight has a strong effect on
subsequent development. The correspondence between reported levels of low birth
weight and underweight in these countries is striking—see Figure 4. Eliminating low
birth weight for a generation would probably eliminate underweight for all time.

Figure 4: Relation of Birthweight and Preschool Underweight in Asia
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Micronutrient deficiencies, measured by specific signs, are very widespread, in
fact more so than general malnutrition, in part because the poor first meet energy
needs, and the cheapest energy sources are the lowest in micronutrients (Allen 1994).
The three of most concern are vitamin A deficiency (VAD), iron deficiency, usually
assessed as anemia, and iodine deficiency disorders (IDDs). Each of these has
different characteristics. In general, deficiencies of vitamin A and iodine are
decreasing worldwide, while anemia appears to be showing no improvement. Recent
estimates of the extent of the main deficiencies are given in Table 1
(MI/UNICEF/Tulane 1998, IOM/NAS 1998, Mason, Sethuraman et al. 1999).
Vitamin A deficiency in clinical form is relatively rare and decreasing steadily,
but subclinical deficiency, as assessed by low serum retinol, affects from 10 to
30 percent of children. Subclinical deficiency is dangerous, and studies have demonstrated that vitamin A supplementation in populations with such levels of deficiency
can produce major reductions, by about one quarter in child mortality, and half in
maternal mortality. While current trends are improving, it will still take several
decades to eliminate the problem without renewed efforts (Mason, Jonsson et al.
1999, Table 1.3; Beaton et al. 1993; Underwood 1998; West et al. 1999).
In contrast, anemia resulting from iron deficiency is highly prevalent and
showing no signs of declining in Asia. More than half the women of reproductive
age are anemic, and children are similarly affected (Table 1). Iron deficiency also
causes impaired cognitive development. Iron deficiency presents a particular challenge because not only is it the most widespread deficiency, but also effective
interventions are not yet well established. There is no fundamental reason why these
should not be developed, but this will require determination and investment in
research (Mason, Jonsson et al. 1999, Table 1.4; Viteri 1998).
Iodine deficiency disorders, usually assessed by goiter, have a prevalence of 2050 percent in the population in Asia (Table 1); subclinical deficiencies are even more
common and carry a risk of disability, most worryingly to the unborn child. In
populations with high prevalences of goiter, it has been calculated that iodine deficiency depresses IQ by an average of 13 points. The deficiency is decreasing with the
expansion of iodization of the salt supply, now available to well over half the population. Quality control is now the key issue, and empowering communities to monitor
their salt supply with testing kits is a promising contribution to solving this problem
(Mason, Jonsson et al. 1999, Table 1.5; Bleichrodt et al. 1996; Stanbury 1998).
Many people undoubtedly suffer from multiple deficiencies. Estimates of the
numbers thus affected by region are suggested in Table 1. Few direct estimates of
multiple deficiencies have been made, and the range is based on assumptions: that for
the lower end that there is no correlation, and at the top end that there is complete
overlap. The truth should be within this range, probably nearer the higher end. Thus
estimates of 27-36 percent of children in South Asia (including Bangladesh, India,
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Notes: Underweight: Figures are based on ACC/SCN (1996), calculated for regions from country estimates.
Anemia: Data are from WHO (1997, Table 8). Some approximations were used for regional aggregation, including: South Asia is the approximation for the WHO
Southeast Asia; Eastern Mediterranean approximates to Near East/N Africa; East Asia /Pacific is approximated by WHO Western Pacific Nonindustrialized; Latin
America and Caribbean are approximated by WHO Americas nonindustrialized.
VAD: Prevalence of subclinical VAD as given above and in MI/UNICEF/Tulane (1998). For SSA: weighted the E. & S. Africa and W. & C. Africa figures to collapse into
SSA. E & S. Africa was 37.1 % VAD and 18.6 million affected, W & C. Africa was 33.5% VAD and 17.4 million affected, the combined region of SSA is 35.3 % VAD
and 36 million affected.
IDD: Prevalences calculated from the nationally representative data from MN-Net etc. (see annex table A3), as used for Figure 6 in this paper, by averaging all data points
by region. These results were for schoolage children, and have not been adjusted for age here, but differences with preschool children are relatively minor (WHO 1993,
49).
With 2 or more deficiencies: Lower figure assumes no correlation, so that in the highest prevalence group the prevalence of the second highest deficiency in the overall
preschool population is applied, i.e., the two highest prevalences are multiplied; the higher figure assumes complete overlap, so that all the second highest prevalence
group is taken as having the deficiency represented by the highest prevalence, i.e., this equals the second highest prevalence. These two estimates are likely to bound the
actual prevalence. Underweight is taken here as a deficiency, e.g., as PEM meaning protein-energy deficiency.
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Table 1: Prevalences of Nutritional Problems and Multiple Deficiencies in Preschool Children, by Region
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Pakistan, and Sri Lanka) and 4-18 percent of those in the East Asia/Pacific (WHO)
region (Cambodia, PRC, Philippines, Viet Nam) probably represent the range of
prevalences with at least two deficiencies, amounting to some 50-90 million children
(Mason, Mannar, and Mock 1999).
Nutrients often interact: for example both iron and vitamin A are needed to prevent anemia (Schultink and Gross 1996). Thus provision of micronutrients singly
may not be effective, and programmatically makes sense only in a few specific cases
(like massive vitamin A doses). Multiple micronutrient supplementation and fortification of staples and complementary foods is thus indicated on both biological and
operational grounds.
Underlying causes of malnutrition can be measured, and these both help to
explain the situation, and point to opportunities for intervention. Access to antenatal
care, birth delivery by trained staff, and immunization coverage, as examples,
indicate many unmet needs among the populations. Antenatal care is reportedly as
low as 17 percent in rural Pakistan, compared with 90 percent in PRC, Sri Lanka,
and Viet Nam. Measles immunization was still below 50 percent in rural India,
Pakistan, and Cambodia in the mid-90s. Rural areas in the South Asian countries
have very limited access to adequate sanitation (about 20 percent). While access to
safe water is better and has been rising, it is still only 30-50 percent in rural
Cambodia, PRC, and Viet Nam. Education itself is a crucial factor in improving
nutrition, particularly for women; and the ratio of female/male secondary school
enrollment is an indicator of women’s status. This ratio is about 0.5 in Bangladesh,
India, and Pakistan, and near 1.0 in the other countries, starkly reflecting differences
in women’s status with major importance for the context of nutrition programs
(Mason, Jonsson et al. 1999, Tables 1.6, 1.7).
Nutrition-relevant actions need to address the underlying causes, both because
they affect the success of programs, and because of their effects in their own right.
Successful nutrition policies and programs will thus tend to include components
having broader impact at the local level, on health, environment, and community
development. While such programs may not be undertaken solely for nutritional
reasons, there is a convergence toward multifaceted activities that should be attractive investments from several points of view.

Possibilities for Achieving Major Reductions in Malnutrition
Rapid rates of nutrition and health improvement have been achieved in certain
places and times, in Asia and elsewhere. Understanding these successes supports the
idea that major reductions in malnutrition could be realized more widely. These have
all come about with a combination of favorable context and deliberate local actions,
and are not primarily dependent on overcoming poverty. Kerala is as poor as other
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Indian states, but has half the malnutrition prevalence, and much higher levels of
women’s education, literacy, and access to services. In Thailand in the 1980s and
early 1990s, malnutrition was reduced from around 40 percent to less than
10 percent, and much of this preceded the economic take-off. Steady progress, from a
worse situation, took place in Indonesia. Experiences elsewhere confirm what can be
done: for instance in Costa Rica malnutrition has essentially been eliminated; and in
Tanzania, despite severe poverty, significant reductions were achieved (Gillespie,
Mason, and Martorell 1996; Munoz and Scrimshaw 1995).
The common feature of these successes is that the ratio of local workers to
families is high enough for individual contact to begin to solve the problems. This is
probably the single most important conclusion. It has been supported by smaller scale
studies within Asia, and is implicit in the country studies, because all the promising
programs reported (many at pilot scale) have this feature. It makes sense, too, since
the social services in industrialized countries (notably in Europe) essentially operate
in this way, through individual contact, supported by the state. From this premise, the
capacity to establish the required structure for major improvement can be worked
out. The ideas now use the terminology of “facilitators”, as the local level government or NGO employees, and “mobilizers”, as the village level workers, often
volunteers. Mobilizers function as part of community organizations, supported by
facilitators who act as the interface with the community leaders. This concept underpinned the Thai programs, and here is generalized, based on this, for the region in
Figure 5 (Jonsson 1995, Tontisirin and Gillespie 1999, Winichagoon et al. 1992).
Of particular importance are the ratios of facilitators and mobilizers to each
other and to population that are estimated to be required for programs to be effective.
These are: facilitators to mobilizers 1:10-20; mobilizers to families 1:10-20; thus
mobilizers to population 1:50 - 100; and facilitators to population 1:500-2000. These
ratios were reached in Thailand by the early 1990s, when nearly 1 percent of the
population (500,000 people) were trained as village health workers. A similar ratio of
mobilizers to families was reported from Indonesia, through the posyandu system
(village level health and nutrition posts). In other countries, such as Cambodia and
Viet Nam, substantial numbers of potential facilitators exist, and the gap is more of
workers at the village level. Reaching these ratios is likely to be a necessary,
although not alone sufficient, condition for attaining rapid reductions in malnutrition
(Tontisirin and Winichagoon 1999).
Results from national and regional community-based programs show a pattern
of rapid initial fall in overall underweight, with near elimination of severe cases. The
initial drop may be up to 10 percentage points within the first year or so. After this
initial fall (the precise cause of which is not known), the trend flattens out to give a
slower but sustained reduction of 1-3 pp/year. This pattern was seen in Thailand, in
Tanzania (Iringa and other program regions), India, and very recently with the
Bangladesh Integrated Nutrition Project (BINP) (unpublished results). The fall in
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underweight prevalences (severe and moderate) takes place at the same time as, or
sometimes just prior to, an increase in the proportion of normal weight children,
showing that the programs are benefiting the whole child population (Kachondham,
Winichagoon, and Tontisirin 1992; Winichagoon et al. 1992; Kavishe 1992; and
Measham and Chatterjee 1999, Tables 2 and 20).
Figure 5: Support Structure for Community-based Programs, based on Thailand’s

SERVICES: Government, NGO—health, education, agriculture, etc.

provide

facilitator

Interface
with

1:10-20
mobilizers

Supervision, training,
information, support for:

COMMUNITY: Plan, implement, monitor

provide

mobilizer

1:10-20
families

relate to

FAMILIES: Counselling, organization, supplies, referral, for: antenatal care,
child caring practices, growth monitoring, micronutrients
Source: Adapted from Tontisirin (1996).
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Most of this experience is from rural areas, and most thinking still defaults onto
the village as the focus of community-based programs. In the ideas from the country
studies themselves, rural areas predominate. However, urbanization is rapidly shifting the problems of malnutrition to towns and cities, and simply transferring some of
the concepts is not always feasible. For example, the community may be very differently perceived, and the organization of community-based programs quite distinct, in
urban compared to rural areas. The questions arise of how nutrition can be improved
in urban areas, and how approaches developed in rural settings can be transferred.
The second way in which major reductions in malnutrition have been achieved
is through micronutrient deficiency control programs. This applies particularly to
vitamin A and iodine deficiencies. In the early 1990s, distribution of high doses of
vitamin A, as capsules or dispensed in oil (India) for administration once every six
months, expanded dramatically to the point that by 1996 roughly enough were
available to cover the needs of all children in Asia. The exceptions were in Pakistan
and Sri Lanka, where the problem at that time had not been fully recognized. The
emerging importance of subclinical vitamin A deficiency, affecting many more
children (about one third), means that even if capsule coverage cannot be complete, it
will still reach a significant proportion of those at risk. Persisting with high-dose
capsule distribution and other means of supplementation, and pursuing opportunities
for fortification (which is how the deficiency has been overcome in the industrialized
world), can undoubtedly sustain progress toward the eventual elimination of vitamin
A deficiency. For iron, research is likely to lead to means of fortifying widelyconsumed foods such as rice, and this can be expanded without delay.
(MI/UNICEF/Tulane 1998).
The salt supply in Asia is becoming universally iodized, which will eventually
eliminate iodine deficiency disorders. But there is still a long way to go, and quality
control at the community and other levels is urgently needed. Nonetheless, there has
been much success, by 1997 on average 60 percent of the salt supply was iodized,
and a similar proportion of households was estimated to be using iodized salt. This is
a huge increase in coverage in just a few years—in fact many countries only started
salt iodization during the 1990s. Coverage continues to increase, and is bringing
about a transformation in the situation. Often this expansion is supported by external
finance to public–private sector partnerships; for example a World Bank loan has
helped the PRC reach 95 percent coverage with iodized salt (UNICEF 1998).
A move toward multiple micronutrient supplementation, on a daily or weekly
basis, while more difficult than infrequent massive vitamin A doses or iodization of
salt, is efficacious at pilot level and can be expected to bring populationwide results.
Similar considerations apply to multiple fortification.
The key to effective programs is the context in which they operate. We have
seen that the successful experiences were built on a favorable base, which depended
on factors such as women’s status and education, and the existence of suitable
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community organizations and structures. In other cases, the situation is less favorable—where groups are socially excluded, and societies are fractured by caste and
class. In some cases, policy decisions and their implementation can modify the
situation. There are many social environments in Asia where the context is already
favorable, and the ground is fertile for rapid expansion of programs: PRC, Sri Lanka,
and Viet Nam, for example. These provide readymade opportunities for investment
in programs. In others, some initial policy actions may be needed, and programs may
have to be tailored to the constraints while the environment changes. But there is no
doubt about the potential for effective local programs, plus some more centrally run
initiatives especially in the micronutrient field, to accelerate malnutrition reduction
(Mason, Jonsson et al. 1999, ch. 3).
Urban or rural environment is a particular example of context. Programs will
need to be adapted because of differing environmental and social factors, and organizational aspects. For example, the equivalent of the village and the health/nutrition
worker is not always clear; and the equivalent of the community may be better
defined in terms of people working together but not necessarily living in the same
place.
The level of effort required to accelerate nutritional improvement can be estimated in principle. In terms of numbers of trained people required, the facilitator and
mobilizer ratios discussed above provide some guidance. Financially, estimates are
that programs take somewhere in the range of US$5-15 per participant per year (if
supplementary food is not used, which roughly doubles the cost). Knowing the
population affected, and taking some account of current likely efforts (assessed in
more detail from the country reports later), we can estimate, for all the countries
considered in the Project, that around $1,000 million per year of additional investment over a ten-year period would be likely to bring substantial impact, getting on
for the target of halving the prevalence of malnutrition in this time. This would bring
expenditure per child per year up to US$5 from the estimated present levels (see next
section). In addition, support to micronutrient programs, notably vitamin A and
iodine, would need an estimated $110 million per year. For iron, prior research is
warranted, at lesser cost, before implementation of deficiency control programs.
In terms of people for implementing programs, a conservative calculation (at
1:20 mobilizers:families, and 1:20 facilitators:mobilizers) gives a figure of 26 million
people to be trained at community level, with more than 1 million facilitators.
These numbers are to give starting in-principle estimates and will be returned to
later in the light of the programs proposed by countries. Focusing on five countries
(Bangladesh, Cambodia, Pakistan, Sri Lanka, and Viet Nam) gives estimates, from
these population-based calculations, of $180 million per year, 3.6 million mobilizers,
and 180 million facilitators.

Investing in Child Nutrition in Asia

17

Current Policies and Programs and Future Opportunities
Programs aimed at reducing general malnutrition (usually measured as child
growth failure) are familiar and quite widespread in Asia, but usually not very
effective. This is partly due to inadequate resources, partly due to varying coverage
(which relates also to targeting), and in some cases to a need to rethink program
content. As a basis for identifying opportunities for future investment in nutrition,
current programs were chosen for review either as large-scale efforts that could be
built on, or as smaller-scale and pilot projects that might be particularly informative
for planning.
For example, in Bangladesh, the World Bank-supported Bangladesh Integrated
Nutrition Project (BINP) aimed to cover about 7 percent of the population in the first
few years at an intensity of about 1 mobilizer per 200 children (although this was not
reached), at US$18 per child per year. Potentially relevant national programs (for
family welfare, diarrheal disease control) have around 50 percent coverage but a
much lower intensity. In India, the Integrated Child Development Services (ICDS)
reached 74 percent of the blocks in the country, but with low intensity, whereas the
Tamil Nadu Integrated Nutrition project (TINP, also World Bank supported) was
much more focused, with 1 mobilizer per 300 children, and costing US$9 per head
per year. Similar patterns of coverage and intensity are seen in most of the countries.
For instance, the Community Action for Social Development in Cambodia covers
around 20 percent of villages; in Viet Nam the National Program for PEM Control
covered 15 percent of children. Expenditures in national (or wide-scale, primarily
government-supported) programs, was generally around US$0.5-2 per child per year,
which is probably too low to give a major impact (Mason, Jonsson et al. 1999, ch. 2).
While evaluation results are scarce, some principles can be applied here. One
important principle is that the response in terms of improved nutrition is probably not
linearly related to program inputs. A critical level of effort is likely to be needed
before useful results can be achieved, and if too low a level of resources is used, no
impact may be achieved. If this is so, it is not that the problem is simply solved more
slowly, but that resources may be wasted and not much gained. This is the risk at the
low levels of resources, as worker to child ratios or US$ per child per year, seen in
national programs. Theoretically, targeting may help. But, in practice, it seems that,
first, little effective targeting toward the most needy is achieved; and second, the
more common aim is to try to expand toward national coverage, and only when that
is being reached and improvements are established, to begin to concentrate resources
down by targeting. This may not be in line with common theory, but seems to
happen, and again Thailand is a good example where this was indeed the pattern
(Winichagoon et al. 1992)
The content of local nutrition programs is fairly stable and similar across countries. The main evolution recently is to focus more at an earlier stage in the life cycle,
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with increased attention to antenatal care, birth weight and infancy, and women’s
status, nutrition, and health. The more crucial shift is the realization that the key
factor is how local programs are run, typically by local community organizations,
often with local government. Common factors in most programs, at present and
proposed, tend to be the following: women’s health and nutrition; antenatal care;
support for breastfeeding (initiation, exclusive for four to six months, continuing into
the second year); complementary feeding practices (introduction of suitable foods at
four to six months—for a large proportion of babies in Asia this is delayed to nine
months or later); growth monitoring as feasible, including birth weight; micronutrient
supplementation (high-dose vitamin A capsules, iron/folate, now starting to move to
multiple micronutrient supplements); ensuring immunization, access to oral rehydration for acute diarrhea; and deworming. Support for the infant formula code, fortification, and nutrition information systems are important components more centrally.
These activities may also be undertaken in health facilities (sometimes supported by
the IMCI program), and in schools (WHO 1997).
Supporting policies are needed for several purposes, including to facilitate and
commit resources to programs; to affect context; to release funds that could be better
spent (e.g., instead of on inappropriate food subsidies); and to address the fundamental causes of malnutrition. In many cases, the policy decisions appear to have
been made but not implemented, often by not being funded. Policies addressing
women’s concerns in Pakistan are a case in point—they are on the books, but have
not been vigorously applied according to the country report. Much stress must be put
on inappropriate context, and the need for policies to change it where necessary.
Here, five factors emerged as particularly significant: women’s status, social exclusion, political commitment, community organizations, and literacy. Of these, social
exclusion was perhaps the newest concern. Significant parts of the populations in
Asia are so much out of the mainstream—for instance in remote areas (Cambodia,
Viet Nam), excluded by social discrimination (India, Pakistan), or as migrant workers (the PRC)—that even if services and programs are strengthened, they do not or
cannot make use of them or participate. This seems crucial, even though the practical
solutions are unclear, at least in the short term.
However, awareness of such issues may now be increasing, and it might be
possible to initiate a policy dialogue between the government concerned and the
potential lending agency that will promote an appropriate level of investment.
In strategic terms, regarding potential investment of internal and external resources, we can distinguish three types of situation in terms of program design and
supporting policies:
(i)

Lack of resources—when it is correctly understood what to do, decisions
have been made, but resources are inadequate: this is a clear opportunity
for investment (provided the likely return is attractive, which it is here).
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(ii) Lack of policies—when it is known what to do, but the policies needed
are not decided. Dialogue to move on policy decisions is the obvious
option for the agencies concerned, then this again becomes an investment
prospect. A subset of this is when some contextual factors cannot be
changed (or not soon enough) by policy, then programs may have to be
targeted to groups with a more favorable context, and/or programs redesigned to take account of negative contextual factors. The principle, clearly,
is to foster the participation of those who can respond, otherwise there will
be no effect.
(iii) Lack of knowledge—when it is not clear what to do, and research is indicated. Iron fortification is a case here, but there are broader examples—
social exclusion perhaps. These situations may co-exist in a country, and indeed do across the countries studied in the Project. Deciding which set of
conditions applies is itself an important early step.
Some country examples of this categorization are given in Mason, Jonsson, and
Csete (1995).
An issue that now arises concerns who should invest, and in what type of expenditure. Investment in human capital is likely to have an attractive benefit-cost
ratio, notably in the long term since interventions in early childhood (and in utero)
yield economic benefits during productive adult life. This is similar to investing in
education, and indeed has similar benefits for society beyond the individual involved.
Country reports put the benefit-cost ratios between 1 and 6 (Mason, Jonsson et al.
1999, ch. 5). Agency and government policies impinge on the level and type of
investment that can be made. The level of investment envisaged may be moderate in
relation to GDP (around 0.1-0.5 percent), but is more substantial when related to
governmental social sector budgets (e.g., 5-10 percent of health budgets, typically)
(Mason, Jonsson et al. 1999, Table 2.3, ch. 5). While some reallocation of national
resources may be applied, the country proposals generally envisage a significant
proportion to be provided by external finance.
The proposed projects focus on local programs, and most of the activities and
costs (perhaps two thirds) are for remuneration of people working at the local level.
The facilitators are employees, while the mobilizers may be primarily volunteers,
although some costs for incentives should be envisaged. This raises some issues for
those considering external financing, as the tendency among lenders is to avoid
recurrent costs such as those for personnel. This needs to be addressed: a program is
being considered which should generate economic returns acceptable in investment
terms, from increased productivity and decreased losses due to ill-health and premature mortality. From this standpoint, it is fairly comparable with other investments in
which much of the funds invested go to people’s wages. So the issue may be more
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the recurrent nature, which we should examine. A 20-year investment in nutrition
would tend to become self-sustaining in the sense that the benefits will begin to be
realized toward the end of this period, and thus the economic returns in theory would
support the continuation of the program. Better than that, the intergenerational effect
will begin to apply over this time, so malnutrition will begin to diminish
multiplicatively.
United Nations agencies and nongovernment organizations (NGOs) are more
familiar with support for recurrent personnel costs than IFIs, in part precisely because
they tend to work more with the social sector, and more at local levels. This was part
of the rationale for the collaboration between ADB and UNICEF in the development
of the Project. Further imaginative collaboration on these lines might help address
this issue. In any event, the issue of financing recurrent personnel costs needs to be
recognized as quite central, and resolved.
In sum, the proposed activities are likely to represent an economically justifiable long-term investment. In many cases, external finance will be needed; this may
be of a somewhat nontraditional nature for the ADB (or other international financial
institutions); so some innovative and far-sighted policy decisions may be required.

Some Key Issues in Nutrition and Development Strategy
Understanding of both nutrition and the broader development context has advanced in recent years, which improves the prospects for success. Here are some
issues pertinent to nutrition actions in Asia.
Attention has shifted to intrauterine growth and the development of the infant
and young child. The implications of impaired biological development go well
beyond growth (which may best be seen as a marker rather than as the objective
itself), since intellect and educability may be affected by malnutrition. This shift in
thinking stresses the need to ensure good nutrition from conception onwards, as
recent research suggests that malnutrition in utero may impair organ development,
predisposing to chronic noncommunicable diseases in later life (diabetes, hypertension, cardiovascular disease, and stroke). Diabetes is typically the first of these to
appear, and alarming levels of diabetes and impaired glucose tolerance are being
reported among adult populations (e.g., in Pakistan). Connected to this, the persistence of effects from parent to child is now recognized as contributing to malnutrition, so that the need to cut the intergenerational cycle is becoming a policy objective
(UNICEF 1998, Barker 1995, Jervell 1995, Shera et al. 1995.)
Concerns for biological damage, with new research on the role of specific nutrients in the diet, lead to a more complex view of nutrition. A preoccupation with
dietary energy intake is misleading. Dietary quality issues cannot be left to take care
of themselves if total food energy intake is adequate. For instance, most children in
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Asia grow in jumps, with periods of tissue loss from sickness followed by catch-up
growth. Tissue loss means nutrient loss which must be replaced from a better quality
diet. Interactions between nutrients must be taken into account, for example, preventing anemia needs both vitamin A and iron (Savage King and Burgess 1993,
Schultink and Gross 1996).
The care of children has emerged as crucial, both in the more obvious way, for
feeding and hygiene, but now also considering the direct effects of stimulation and
affection on growth and development. Equally, care for women, including alleviating
work loads and burdens on time, is of high priority. Support for caring practices is
now included in all effective nutrition programs (Engle 1999).
Political and social factors impinge on issues from the role of the state to that of
families. Many nutrition and health problems affect more than the individual concerned, so there is a gain to society from fixing them. Equally, without society
undertaking some responsibility, the poor have less chance—education is a wellknown parallel. Thus the effective involvement of the state is important. At the same
time, it is recognized that most of the resources for change are with families and
communities, and the policy should be to build on these resources through a synergy
of central and local efforts (“top-down” and “bottom-up”). Communication and
connectedness within and between communities is an engine for change (Kauffman
1995; Gillespie, Mason, and Martorell 1996, ch. 6; Jonsson 1997).
Policies for improving nutrition should strike a balance between the more technology-driven interventions (particularly for micronutrients) and those that depend
on local programs with individual contact, which focus on behavior and simple
interventions. Both the center and the local level have strengths to contribute: the
center for supporting policies, for supplies, training, etc; the local for implementation, motivation, and organization.
Programs are less differentiated at the local level, if they meet local needs.
Fragmentation into nutrition, health, or community development is not very helpful
to communities; and thus efforts must be made to minimize bureaucratic divisions as
they impinge on local organizations. The most effective programs that have grown up
in Asia are multi-faceted, dealing with a range of local needs.
Nonetheless, governments (and agencies) are organized by sectors. Where an
outcome, such as nutrition, is affected by the actions and priorities of a number of
sectors, issues of organization between the sectors arise and roles must be defined.
Similar considerations apply to gender, environmental, and population concerns.
Thus food security relates particularly to agriculture and to economic development
and employment; health services and environment relate to health and to public
works for water and sanitation. Influences on caring practices pervade many sectors,
and are particularly related to women’s status and education. Education has a key
role throughout. In specific country conditions the more precise roles can be determined, and this framework can provide a basis for discussion.
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In considering support for nutrition programs, external agencies need to decide
whether these should be self-standing or integrated into broader activities. In principle, linkage with other sectors is clearly better than going it alone in terms of sharing
of effort and sustainability. The main counter argument is that nutrition concerns may
tend to get submerged, and until the procedures are established and no longer need to
be innovative, they may flourish better as self-standing, narrower focus projects. This
may apply in some specific instances, but in the long run, multifaceted programs
have to be supported.

Recommendations on Policies and Programs for the Next Ten Years
The country studies have put forward two complementary types of approach.
Both these need support and better calculation of resource needs. Local programs
through community organizations must be massively expanded, with input from
facility-based resources. Micronutrient deficiency control programs, usually linked to
the local programs, must be sustained and new approaches (notably multiple micronutrient fortification and supplementation) researched and adopted. 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.
Massive Increases in Support for Local Programs
Nutrition programs presently cover a fraction of those in need, thus a huge
expansion is a precondition for making significant inroads into the problem. It is
known that programs can have this impact under the right conditions. A decisionin-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 must take into account the resource
implications of finance and personnel and training needs, and the investment will
need to be phased in over time.
An order-of-magnitude summary of financial resources required for local programs is given in Table 2. This combines the in-principle calculations discussed
earlier with the proposals in the country reports. The country studies had several
objectives which differed by country; the involvement of India and PRC was seen
primarily as policy studies; the PRC’s estimates were primarily for training at subnational level, hence are not compared with the other figures.
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Table 2: Estimates of Resource Needs for National Community-based Programs
Additional Funds Needed,
$ millions/year

Country
Bangladesh
India
Pakistan
Cambodia
Viet Nam
Sri Lanka
Philippines
PRC
Total
Bangladesh, Pakistan,
Cambodia, Viet Nam,
Sri Lanka

Population
(m, 1996)
120
945
140
10
75
18
69
1232
2609

Calculated from
populationa
$60 m
$478 m
$70 m
$4 m
$25 m
$5 m
$20 m
$250 m
$907 m

Proposed in
country reports
$89 m
$1380 m
$46 m
$9 m
$5 m
$9 m
NA
($15 m)
$1553 m

363

$164 m

$158 m

Intensity
Proposed in
Country Reports,
as $/child/year
$4
$10
$2
$6
$0.4
$3
NA
($0.5)

Notes:
a
Assumes: unmet needs for 50% of children in Bangladesh, India, Pakistan; 40% in Cambodia, Viet Nam, Sri Lanka;
30% in PRC; funds calculated as $5/child/year for those with unmet needs.
Thus for viewing the resource implications, it makes sense to look in most detail at Bangladesh, Cambodia,
Pakistan, Sri Lanka, and Viet Nam, as given at the bottom of Table 2. Around US$160 million per year is the
estimated funding required (calculated from population figures) for Bangladesh, Cambodia, Pakistan, Sri Lanka, and
Viet Nam. This becomes about US$180 million per year with micronutrient program needs. Similar estimates
emerge from the country report proposals. However, these envisage wider coverage, and the resource needs for
significant impact may be underestimated judging by the intensity figures (US$ per child per year) in the last
column. The proposed finances are generally less than needed in principle (based on US$5 per child per year),
except for Cambodia and India—although the proposals do not always distinguish between new and add-on funding
for that already in place or expected. Still, the overall picture can be broadly interpreted, which should be enough to
lead to more detailed country planning. It should be stressed that this may also be a low estimate, in that US$5 per
child per year is at the lowest end of the likely effective scale.
Sources: UNICEF (1998, table 1); Mason, Jonsson et al. (1999, tables 2.3, 4.3).

Community-based programs require high proportions of local workers (often
village volunteers, with minimal remuneration, the mobilizers), and of staff employed
by government line agencies, or NGOs, (facilitators) to supervise and support these.
The ratios used here (see Table 3) are 1:20 for facilitators:mobilizers, and 1:20
for mobilizers:families. The latter is taken to be 1:100 population (1:120 would be
more accurate on average). Based on these ratios, the numbers of people who would
need to be trained, motivated, and supported as mobilizers totals 3.6 million for
Bangladesh, Cambodia, Pakistan, Sri Lanka, and Viet Nam. Bearing in mind that
Thailand trained and recruited 500,000 people in this way, the number (1 percent 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 3, and amount to 181,500. A number of these are
already working in the countries. An expansion in numbers, (re)training, and support
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are indicated. Their salaries constitute the major part of the estimated budgetary
requirement.
Micronutrient deficiency control programs would add on to local programs,
with some additional central functions. The roughly estimated costs are shown in
Table 4, taken as 20 percent of the total budget where necessary. These costs tend to
be additional to those for local programs, on which they largely depend, and would
be higher in the absence of such programs to build on. Micronutrient deficiency
control should 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—by supplementation for example. This contrasts with general malnutrition, assessed as growth failure, which when prevented in early childhood maintains
the benefit throughout the life span.
Table 3: Estimates of Needs for Facilitators and Mobilizers for National
Community-based Programs

Country
Bangladesh
India
Pakistan
Cambodia
Viet Nam
Sri Lanka
Philippines
PRC
Total
Bangldesh, Pakistan,
Cambodia, Viet Nam,
Sri Lanka

Population
(m, 1996)
120
945
140
10
75
18
69
1,232
2,609

Number of
Facilitators
(‘000s)
60
473
70
5
37.5
9
34.5
616
1,304.5

Number of
Mobilizers
(‘000s)
1,200
9,450
1,400
100
750
180
690
12,320
26,090

363

181.5

3,630

Sources: UNICEF (1998, table 1). Calculated from population data (F:M 1:20, M:families 1:20, i.e., M:pop 1:100).

Benefit-cost ratios have not been calculated in any detail in the country reports,
largely due to uncertainty in the relation between expenditure on large-scale locally
based programs and the expected outcome in terms of reducing malnutrition. The
estimates use differing methods, and give results for the projected benefit-cost
ranging from 1.3 to more than 6 (Mason, Jonsson et al. 1999, ch. 5). The cost and
benefits are not directly comparable between community-based programs aimed at
general malnutrition marked by child growth failure, and micronutrient deficiencies.
For example, preventing growth failure in early childhood has effects decades later,
whereas while much of the effect of preventing micronutrient deficiencies is fairly
immediate, the intervention needs to be continued for this benefit to continue.
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Table 4: Estimates of Resource Needs for National Micronutrient
Deficiency Control Programs.
From Population Data

Country
Bangladesh
India
Pakistan
Cambodia
Viet Nam
Sri Lanka
Philippines
PRC
Total
Bangladesh, Pakistan,
Cambodia, Viet Nam,
Sri Lanka

Population
(m, 1996)
120
945
140
10
75
18
69
1232
2609

363

Vit. A
($m/yr)
2.1
16.6
2.5
0.2
1.3
0.3
1.2
21.7
45.9

6.4

Iodine
($m/yr)
3.0
23.6
3.5
0.3
1.9
0.5
1.7
30.8
65.3

9.2

From Proposal
Vit. A, I, Fe
(total, $m/yr)
18 (e)
200
5
1.8 (e)
1.6
1.8 (e)
NA
NA
NA

28.2

Note: Estimates calculated from population data do not include iron deficiency control, which is in the totals from
proposals.
Sources: UNICEF (1998, table 1); Mason, Jonsson et al. (1999, Table 2.3B and Table 5.1, or estimated [e] as 20% of
proposed total budget).

A balanced approach should address both micronutrient and general malnutrition interventions, the latter mainly through community-based programs. Micronutrient interventions should form an important part of the investments considered here,
as in many cases the knowledge and decisions to proceed are in place, and additional
resources can be successfully applied.
Analyze Capacity to Define Gaps and Needs
The principles are clear, and now need to be applied to specific countries. The
objective should be to support and build the capacity of countries to implement these
programs, filling resource gaps as appropriate. This involves finding out where the
difficulties in meeting 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.
However formulated, the process is to decide who needs to be supported, and how, to
bring about the needed changes. The next steps recommended in this process must
build on the country reports and on considerations such as put forward here and in
the overview paper, to identify the key points of intervention. Support for local
programs, and for micronutrient deficiency control measures, have been suggested as
the main priorities. Identifying exactly how to do this comes next, and the “capacity
analysis” approach is the way to go (UNICEF 1999).
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Policy Dialogue and Supporting Policies that Affect Context
Programs can be effective under the right conditions, and these tend to be related to fundamental causes of malnutrition, such as social exclusion and women’s
status. These conditions may be affected by policy decisions and implementation. In
the process of negotiating investment from international financial institutions in
nutritional improvement, the basic requirements underpinning programs may prove
feasible issues for modification. At the same time, the simple but crucial decisions to
actually commit resources and implement the programs themselves must be taken.
Beyond context, the coexistence of key programs must be fostered. Poverty
alleviation facilitates nutrition improvements in two ways. First, the programs
themselves provide household resources for improving nutrition. Second, poverty
alleviation program organization can provide for the structure, outreach, and individual contact that nutrition activities can build on. This is the case in PRC and Sri
Lanka where the poverty alleviation organizations provide the best prospect of
extending and supporting local programs.
The direct effects of improvements such as in education, particularly for
women, and in water and sanitation, have far-reaching effects on nutrition. Usually
these factors are strongly associated with child growth, although the precise relations
vary and need to be seen in specific circumstances (Mason, Jonsson et al. 1999,
ch. 3). Nutrition considerations may help to target these. More contentious is the
prospect of redirecting nutrition resources that are currently used wastefully. 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 reallocated.
Taking and implementing many of these decisions, by governments, international financial institutions, and agencies are prerequisites for reducing malnutrition.
Meeting Program Needs
Implementing programs, when resources are committed, will take a number of
practical steps. Gaps in capacity must be filled. The needs will be:
(i)

Organization: programs depend on local organization and decentralization
of resources and decision-making; including fostering community level
organizations, by assigning budgets, legislation, and other means;

(ii) Training: the effort envisaged for training village level workers, and their
support, is extensive, and will require multilevel structures for training,
materials, incentives, and supervision;
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(iii) Advocacy and social mobilization; information; education; training; and
support for service delivery as defined by UNICEF; and
(iv) Mobilization of resources: direct financial inputs will be required, especially for the large numbers of village workers and their facilitators who
will need incentives 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.
Solving Generic Issues for Planning and Program Design
A number of issues that affect all potential programs remain to be resolved.
Most involve research that should be undertaken at an early stage, and represent
sensible investment in terms of program effectiveness in the future. Some of the
salient issues are outlined here.
Resources should be applied to a problem in such a way that the population can
respond and the problem is alleviated. In nutritional terms, this means identifying
accurately 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 for 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 to improve program success. 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-based and facility-based activities is not yet well laid out. This
could be improved from compilation and synthesis of current knowledge. Such
research, although of general application, would be most useful in advance of detailed program planning. 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.
Population growth in Asia is in the cities and towns. As a result, the malnourished are increasingly in urban areas. Yet most planning for improving nutrition
refers to villages and rural communities. Research is needed on the most effective
means of improving nutrition in urban areas, and where these have common features
and problems, this research can be generic. We need to focus on nutrition-relevant
programs in cities and their evaluations, as well as understand better the parallels
with rural programs, especially regarding the appropriate forms of local organization.
The relationship of level of effort (for various activities) to impact needs to be
better understood. This is likely to be nonlinear, which is crucial as it means that
applying too low a level of resources is very wasteful. It does not mean that the
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problem will simply be solved more slowly, it means that it will not be solved at all
until the level of effort is sufficient to cause change. This has enormous implications
for planning investments, and needs to be researched.
Finally, a number of technical issues need research, of which the clearest concern fortification, most urgently iron fortification of staple foods.

Looking Ten Years Ahead
This review leads to extensive proposals for finance, and even more for
recruiting and training millions 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, what will
be in place, in ten years’ time if these recommendations are adopted, financed, and
implemented?
Most communities would have a structure of local workers and supervisors in
direct contact with families in villages and urban areas, not only helping them to
solve nutrition and health problems and raise healthier children, but also assisting
with community development, supporting women, and providing a range of benefits.
Programs would be multifaceted at the local level, and although the structure might
start with nutrition as a main concern, the benefits would be wider still. In particular,
problems of social exclusion, and discrimination by class and gender, would have
some counteracting forces.
For individuals, specific nutritional problems would be well on the way to solution. Micronutrient deficiencies would be becoming a thing of the past, with goiter
and iodine deficiency vanishing, and vitamin A deficiency no longer visible and subclinically much reduced. Anemia would likely be in retreat, with successful fortification. Pregnant women in particular, others too, would be getting regular multiple
micronutrient supplements. Low birth weight and early childhood growth failure, and
associated sickness and death, would be much reduced—the next generation would
be larger, healthier, benefit more from education, and be more productive.
The intergenerational perpetuation of malnutrition will have been cut into, and
a process of steadily improving pregnancies and child survival and development
promoted. Human capital, development, and rights will all benefit.
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 itself be a significant contribution to meeting governments’ obligations to implement the Convention
on the Rights of the Child.
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Abstract. Generic lessons from past experience with community-based nutrition
programming relate more to processes adopted than to specific actions implemented
— more “how” than “what”— with proactive community participation being a sine
qua non for success. Progress has been made where community-based programs are
linked operationally to service delivery structures. Government employees at such
levels may be oriented to act as facilitators of nutrition-relevant actions that are
coordinated by locally elected community-based mobilizers. This mobilizer-facilitator
nexus should be supported and managed by a series of organizational structures from
the grassroots to national levels. Community-government partnerships need to be
forged through broad-based social mobilization and communication strategies.
Policymakers should be more open to learning from community-based success so as
to know how best to enable and sustain it. This paper describes the ingredients and
dynamics of successful community-based nutrition programs including consideration
of social mobilization strategies, project planning and design, management
structures, implementation mechanisms, issues of monitoring, sustainability,
replicability, and the nature of supportive policy.

Introduction
hild malnutrition rates in Asia are the highest in the world. With Asia’s
population size, this translates into a massive human development problem,
with profound consequences at all levels, from the individual to the national
level. The United Nation’s (UN) Fourth World Nutrition Situation Report
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estimates that currently 72 percent of the world’s 150 million underweight children
live in Asia (ACC/SCN 2000).
Child underweight prevalence is strongly associated with low birth weight
prevalence, which in turn is correlated with chronic energy deficiency rates among
women. This paper argues that tackling such an intergenerational transmission of
malnutrition requires sustained community-based nutrition action, oriented toward
the prevention of malnutrition at critical phases in the life cycle.
The Intergenerational Transmission of Malnutrition
Small women give birth to small babies, who are more likely to become small
children, small adolescents, and ultimately small adults (see Figure 1). Smallness
may be genetically inherited, but the majority of small individuals in most poor,
developing countries are small because they have suffered, or are currently suffering,
from malnutrition.

Figure 1: The Intergenerational Cycle of Malnutrition
Child Growth Failure

Low Adolescent Weight
and Height

Low Birth Weight Baby

Small Adult Women
Source: ACC/SCN (1992).

Malnutrition that occurs during childhood, adolescence, and pregnancy has an
additive negative impact on the birth weight of the newborn (Gillespie 1997). A low
birth weight baby who has suffered intrauterine growth retardation as a fetus is
effectively born malnourished, and is at higher risk of dying in the neonatal period or
later infancy. If s/he survives, s/he is unlikely to significantly catch up this lost
growth later and will be more likely to experience a variety of developmental deficits. By age five, s/he is most likely to be stunted—a condition that will probably
persist through adolescence and adulthood (Martorell et al. 1994). The adolescent
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growth spurt offers a chance to compensate for earlier growth failure, although such
potential is limited. The stunted child is likely to become a stunted adolescent, and
later a stunted adult. Stunted pregnant women are more likely to give birth to low
birth weight babies. And so the cycle turns.
Preventive, Community-based Action
To combat the intergenerational transmission of malnutrition, issues of gender
equity and care will need particular emphasis (see Engle 1999 and Haddad 1999). As
Ramalingaswami et al. (1996) state, “the exceptionally high rates of malnutrition in
South Asia are rooted deep in the soil of inequality between men and women”.
Inadequacies in the capacity and practice of care (more so than the underlying food
security and health-related determinants of malnutrition), will need to be addressed
by preventive community and household-based action, with enabling support from
external sources.
Community-based programming for child nutrition thus lies at the heart of the
nutrition investment plans under the ADB-UNICEF Regional Technical Assistance
Project on Reducing Child Malnutrition in Eight Asian Countries (hereafter referred
to as the Project). Such programs, however, are not isolated, but linked to service
delivery systems and broader management structures. This partnership between
communities and government structures is considered, on the basis of past experience, to offer the best opportunity for accelerating progress toward malnutrition
reduction goals in Asia. The working partnership needs to be facilitated and
strengthened by enabling and supportive policies and programs.
This paper focuses on the ingredients and the dynamics of community-based
programming for nutrition, and the nature of effective linkages with service delivery.
The first two sections describe what we know from past experience, including
national success stories such as Thailand as well as multiprogram reviews such as
those carried out by the United Nations Sub-Committee on Nutrition (ACC/SCN) in
the early 1990s and United Nations Children’s Fund (UNICEF) South Asia in 1995
(Kachondham et al. 1992, Gillespie and Mason 1991, Jennings et al. 1991, Gillespie
et al. 1996, Jonsson 1997). Subsequent sections describe the key program “success
factors” that have emerged from past experience, and how they interrelate. For each
of these, best practices are described, along with examples of activities proposed
within the Project’s investment plans.

The Case of Thailand
During the nine years from 1982 to 1991, Thailand reduced malnutrition (underweight) rates among preschool children from over 50 percent to under 20 percent,
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Figure 2: Trends in Preschool Child Malnutrition (weight for age) in Thailand
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virtually eradicating severe and moderate malnutrition in the process (see Figure 2).
The latest 1996 figure of 10 percent underweight shows further progress. Moreover,
these gains have proved resilient to the recent shocks imposed by the severe financial
crisis in Thailand.
Such success was not achieved indirectly, as a by-product of another policy or
program change. Rather, it is a shining example of how prioritized, effective, and
explicit nutrition-relevant action on the part of governments can transform the
nutritional status of a nation within a decade. Political commitment, clear goals, good
strategic and program planning, sustained integrated action and systematic monitoring, fuelled by a process of social mobilization and growing community ownership,
were the driving forces.
Thailand recognized that strategies to prevent and control malnutrition in several developing countries had met with limited success. Programs were often relegated to merely service-driven initiatives, rather than integrated community-based
programs aimed at reaching and involving vulnerable groups.
Once malnutrition had been recognized as an outcome of a multitude of
interrelated factors, it was considered imperative to deliver essential services using a
more holistic approach. Self-reliance was emphasized at the community level by
developing need-based programs and strengthening the self-help capabilities of the
rural and urban disadvantaged. It was also recognized that such an approach would
lead to greater coverage of the target population. Thus nutrition interventions were
integrated not only with existing primary health care activities, but also with overall
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community development initiatives being planned and managed at both district and
community levels.
Four elements—planning, integration, social mobilization, and local actionoriented surveillance—were critical to Thailand’s success.
Planning
Planning was undertaken at both macro and micro levels. Difficulties and obstacles are often faced in implementing plans for decentralization and encouraging
community participation. The breakthrough in Thailand came with the adoption of
the basic minimum needs (BMN) approach in 1986, based on the use of simple
indicators for village-based social planning. BMN indicators included both outcome
indicators, e.g., child malnutrition rates, low birth weight, and micronutrient deficiency prevalences, as well as process indicators such as immunization coverage,
provision of antenatal care services, availability of potable water supply, and sanitary
services. These indicators served as a means of:
(i)
(ii)
(iii)
(iv)

setting locally valid program objectives;
empowering people to participate in community development activities;
balancing the respective roles of the community and government;
promoting better integration of multisectoral services at the community
level;
(v) targeting appropriate resources to areas of greatest need; and
(vi) providing a framework for evaluation.

Micro level planning was undertaken by a team that included community
leaders, nutrition and health professionals, middle level government officials, representatives from NGOs, and district/subdistrict chiefs of various sectors. This team
decided upon key BMN indicators according to the community’s priorities, which
were later transformed into locally valid goals and objectives to be monitored. The
community-based planning process thus enabled service providers (“facilitators”)
and community leaders to collectively set realistic goals and develop workable plans.
Based on the particular problems revealed by the local BMN indicators, a series (or
“menu”) of nutrition-relevant actions was initiated. Once the plan was in place, the
program was tested for its feasibility, process of operation, and application in
selected, most needy areas.
Macro level planning was geared to supporting these processes through
promoting closer collaboration with relevant sectors such as health, agriculture,
education, and rural development. Macro planning was undertaken by a core group
of nutrition and health professionals, government officials, policymakers, and, in
certain cases, senior representatives from international agencies. District chiefs were
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re-oriented through training seminars and workshops on community-based nutrition
programming, which were planned and implemented by multisectoral government
officials, academics, NGO representatives, and community leaders. Training was
later reinforced through field visits to the community where the program was in
operation. International agencies or private agencies were approached to sponsor
training workshops for the working team, or to provide support through seed money
at the district/community level. Thailand’s five-yearly National Economic and Social
Development Plans now include separate national plans for nutrition with specific
child malnutrition reduction goals.
Integration
Nutrition was seen as encompassing components from several sectors, not just
the health sector. In 1981, the Poverty Alleviation Plan was developed and adopted
in poor regions of the country. Households and communities were empowered by
several income generation schemes that converged in the areas of health, agriculture,
and education. This led to the close involvement of these different sectors and
enabled an integration of minimum basic services at national, regional, local, and
community levels.
The context necessary for systematically planning, selecting, and then implementing community-based actions was thus one that combined the provision of
multisectoral minimum basic services (in the health, agriculture, and education fields
in particular), with local efforts, whereby individuals, families, and communities
worked to provide for their own basic minimum needs. Health components focused
both on short-term and long-term program goals, while agricultural activities and
education aimed at long-term nutritional improvement through ensuring food security, income generation, and nutrition behavior change.
In health, service delivery focused particularly on prevention and promotion,
including antenatal care for pregnant women in order to promote adequate maternal
weight gain and ensure a healthy birth weight, control and prevent micronutrient
deficiencies, and reduce the risk of preventable maternal mortality. Growth monitoring and promotion (GMP) to ensure proper child growth and development, and the
protection, promotion and support of breastfeeding and appropriate complementary
feeding, was also emphasized. Other related health services such as immunization,
oral rehydration therapy, deworming, treatment of local endemic diseases, and provision of potable water and sanitary latrines, formed integral components of program
activities.
In education, service delivery was formal and/or nonformal. Formal education
programs in schools included incorporating nutrition modules in educational projects
aimed at improving children’s nutrition (school midday meals programs, micronutrient supplementation, and deworming), integrating nutrition/health education
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materials and methods and techniques into existing curricula, making capital and
other investments in school kitchens, and promoting the extension of school gardens
and related food production activities. In nonformal educational programs, the
service delivery approach centered on coordinating health and agriculture extension
services, especially where they intersect (e.g., school agricultural projects to support
lunch programs), developing an adequate information system to monitor communities in terms of the nutritional status of pregnant and lactating women, infants, young
children, and adolescent girls, and, finally, on consumer education for appropriate
food selection, purchase, preparation, and safe storage.
In agriculture, investments were made to strengthen service delivery approaches
with regard to subsistence food production in communities, households, and schools
via horticultural and animal husbandry activities, and to provide technical assistance
in practical home gardening and community agricultural research to identify appropriate food sources and encourage their suitable production. These served as indigenous sources for preparation of supplementary foods for pregnant women and
adolescent girls, and complementary weaning foods for young children.
Social Mobilization
Service providers worked as a team with community leaders and gradually
emerged as “facilitators” for community activities. The two groups of service providers and community leaders collectively set realistic goals and developed plans for
tackling malnutrition in the target populations. In addition to providing basic services, a supportive system provided appropriate training and supervision at various
levels for decisionmakers, field managers, service providers, and community
health/nutrition volunteers. Implementation of appropriate “menus” of activities, as
well as monitoring and evaluating the community-based program—all guided by the
BMN indicators—were joint responsibilities of community leaders and facilitators.
The system was strengthened through periodic review meetings at the grassroots level, and annual or biannual meetings at more central levels, to supervise and
monitor the program. A high degree of local level organization, through village
nutrition committees or women’s groups, was crucial for promoting interaction
between the community and the facilitators for management of activities and implementation of community-level initiatives.
Mobilizers and Facilitators
It was seen that a cluster of 10 to 20 households commonly depended on one or
two well-respected individuals for guidance or assistance in emergency situations.
Such individuals were selected by the communities themselves as community health
nutrition volunteers or mobilizers, and given appropriate training. Mobilizers served
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to link service delivery with the communities and to foster local community-based
nutrition initiatives. Mobilizers were individuals, preferably women, with qualities of
leadership and commitment who were capable of instilling confidence in community
members and encouraging their involvement. A ratio of one mobilizer to 10-20
households was considered optimal for maximizing program effectiveness.
While mobilizers did not receive any cash incentives or salary, they benefited
from free medical services for themselves and their families, and organized visits to
other communities. Recognition was also given in the form of volunteer badges,
uniforms, certificates, and awards for meritorious performance.
Training of mobilizers was a pivotal element of successful programming. An
initial training of about two weeks was given, covering theoretical and practical
aspects of basic nutrition and health facts, including emphasis on the importance of
antenatal and postnatal care, maternal and child care practices, birth spacing, breastfeeding, immunization, complementary feeding, growth monitoring and promotion,
etc. Communication skills were instilled to foster adequate care and nutrition of
women and children, and to motivate self-help activities among local community
members, particularly women’s groups.
On-the-spot refresher training and monitoring of specific activities was then
undertaken every one to two months, and the mobilizers were motivated to
strengthen supportive links between themselves and the community on nutrition
activities. Communities were encouraged over time to take increasing responsibility
for influencing growth of their own children using simple, attractive growth charts.
The success of the mobilizer system depended largely on supervision at all
levels, especially at the community level. Supervision was oriented toward support,
rather than policing, including on-the-spot training, problem-solving, motivation,
legitimization, and the sharing of technical and managerial information between
facilitators and mobilizers. Interpersonal supervision on a regular basis was found to
be most effective, along with periodic monthly or bimonthly review meetings of
mobilizers and facilitators. Additional methods of supervision included communication through meetings, social events, and distance supervision through printed media.
Based on the functions and tasks set, impact indicators were tracked and
evaluation collectively undertaken, leading to recommendations for improvement.
Evaluation was seen as an ongoing process that included both qualitative and quantitative indicators.
Local Surveillance for Action
Comprehensive nutritional surveillance was instituted through growth monitoring and promotion. All preschool children were weighed and their health checked
every three months at community weighing posts. This surveillance served as a
screening, educational, remedial, and integrative tool for both mobilizers and
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mothers. The fundamental approach was to move the responsibility from the health
service providers to the community and place greater emphasis on community
education and involvement. When mothers were able to visualize their children’s
growth, they took greater responsibility for their nutritional improvement. The
challenge was to introduce the concept of the rate of weight gain as an indicator of
healthy growth to the communities.
Other surveillance tools included the BMN indicators, described above, which
were used for community-based monitoring as well as planning. In Thailand, more
than 95 percent of villages are now using BMN indicators to guide their developmental activities. In rapidly improving areas, new indicators are being added and
success criteria are being raised (Tontisirin 1995, Gillespie et al. 1996).
Resilience of Community-based Nutrition
The economic crisis that engulfed much of Southeast Asia in the late 1990s has
impacted on various spheres of development. While information on the specific
impact on the nutritional status of the population in Thailand is not yet available, it is
known that effects on the food security status of the Thai population have been
mitigated by the existence of a food safety net—established through the long-term
efforts of the Royal Family, the Government, and various NGOs—along with
several remedial actions (Tontisirin and Bhattacharjee 1999). The Royal Family
has been closely promoting food self-sufficiency through improvement of agriculture
and food production programs throughout the country, with special efforts directed to
the vulnerable regions bordering Thailand. Subsistence food production has been
prioritized, and integrated farming systems introduced to optimize the use of available land.
Government support schemes have been set up in an effort to address the crisis,
(e.g., a “social investment fund”) which helps to link communities with NGOs for
community-based activities such as small-scale farming, food business enterprises,
fruit processing, and other self-help activities. Various food production, processing,
and marketing schemes for the unemployed are also available. Provision of training
and the establishment of credit co-operatives to both rural and urban groups at the
community level have helped to meet both nutrition and income needs of economically disadvantaged populations.
Nutritional gains in Thailand are likely to have proven resilient. Given the solid
community base to nutrition programming, along with food security-oriented efforts
designed to mitigate the effects of the crisis on the most nutritionally vulnerable
households and communities, it is considered unlikely that there will be any lasting
serious nutrition consequences.
In sum, Thailand is an enduring example of the successful integration of macro
level planning with micro level action. Strong political will at the governmental level,

42 Asian Development Review

in close coordination with various sectors and academic institutions, has enabled
much of the success in community-based programming. Specifically, the widespread
selection, training, mobilization and support of community health nutrition volunteers, backed up by enabling sectoral policies and programs, has been pivotal.

Syntheses and Reviews
Past experiences of attempts to initiate and implement community-based nutrition programs in Asian countries have been documented in various syntheses and
reviews, particularly during the 1990s. Three main reviews carried out by the United
Nations ACC/SCN have attempted to unravel the dynamics underpinning success in
nutrition—either at a national level or with regard to a specific program. NutritionRelevant Actions (1991) focused on national policy and its effect on nutrition outcomes, differentiating direct from indirect actions; Managing Successful Nutrition
Programmes (1991) comprised a synthesis of experiences from 17 nutrition programs in 12 countries that were discussed at the 1989 International Union of Nutritional Sciences (IUNS) Congress in Seoul; while How Nutrition Improves (1996)
synthesized the findings from 11 case studies of national-level approaches to improve
nutrition, presented at the 1993 IUNS Congress in Adelaide (Gillespie and Mason
1991, Jennings et al. 1991, Gillespie et al. 1996).
In the latter study, Asian case studies included those for Thailand, Indonesia,
Pakistan, India, and Malaysia. The following are some key findings from these
country case studies:
(i) Nutrition programs give constituency to nutrition and may even promote
a broader awareness of the problem of malnutrition. Those programs that
emphasize the process of nutrition programming (the “how”), and those
that are strongly rooted at the community level, tend to be more successful
and more sustainable. Decentralized decision-making power, not just responsibility,
is crucial. National-level impact of programs in the 1970s and 1980s,
however, remained limited by coverage. Program expenditures are around
$10 per beneficiary.
(ii) Additional important programmatic issues include problem definition and
analysis, design, infrastructure, coverage, intensity, management, and
ownership.
(iii) A mix of top-down and bottom-up nutrition planning is pragmatic and effective, with beneficial synergisms likely between the two.
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(iv) A duality of institutional support for nutrition (with the research/advocacy/
monitoring and planning institutions separated from the operational agencies) seems to be effective.
(v)

Nutrition considerations have influenced broader development policies,
generally through relevant functional information on the malnourished
catalyzing an awareness of malnutrition, and its linkages and indirect effects. Democratization and a freeing up of the media have supported this.

(vi) The process of developing a nutrition policy is at least as important as the
immediate outcome. If the formulation of a policy does not include the
time necessary to promote awareness and mobilize sectors, it may fail to
achieve a significant impact.
Model Programs
There are remarkably few well-documented evaluations of single large-scale
nutrition programs in the literature, but two stand out, although they are both quite
old now—the Tamil Nadu Integrated Nutrition program (TINP) in South India
(Shekar 1991, Gillespie and Measham 1998) and the Iringa Program in Tanzania
(Kavishe 1992).
The Tamil Nadu Integrated Nutrition Project (TINP-I) initiated in 1980 was a
forerunner of the Bangladesh Integrated Nutrition Project. TINP-I became well
known in international nutrition circles during the 1980s as a “success story”, having
achieved a highly significant reduction in severe early childhood malnutrition.
Evaluations indicated a decrease in underweight prevalence of about 1.5 percentage
points per year in participating districts, twice the rate of nonparticipating ones
(Shekar 1991). The success of TINP-I was founded on several factors, including
selective feeding (careful focus on supplementing the dietary intake of young children when their growth faltered and until their growth resumed), favorable workersupervisor ratios, clear job descriptions, and a well-focused monitoring system.
The Second Tamil Nadu Integrated Nutrition Project (TINP-II) launched in
1991 in 318 of Tamil Nadu’s 385 rural blocks, sought to move beyond reducing
severe malnutrition to making a significant dent in the high prevalences of children
suffering from moderate malnutrition, i.e., shifting toward a more preventive focus.
The core strategies were regular growth monitoring and promotion, nutrition education, and health checks for all children, with supplementary feeding of moderately
and severely malnourished and growth-faltering children, and high-risk pregnant and
lactating women.
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While the project was successful in achieving its objectives of reducing severe
malnutrition and infant mortality rates, moderate malnutrition and low birth weight
prevalences were not reduced significantly, although some progress was made
(Gillespie and Measham 1998).
The main lesson learned from TINP-II concerned the need to intensify the
focus on localized capacity-building, community mobilization, and targeted, interpersonal communications aimed at improving home-based care and feeding of 6-24
month-old children in order to prevent their becoming malnourished. Overall, supportive counseling of caregivers and high-quality service delivery, allied with a
concerted move toward social mobilization and participatory planning, should be the
pillars of future nutrition improvement strategy.
Most of these substantive lessons are relevant beyond Tamil Nadu. TINP-I has
shown that nutrition interventions that are targeted using nutritional criteria, integrated within a broader health system, and effectively supervised and managed can
significantly reduce severe malnutrition. TINP-II has also shown that to go further
and prevent children from becoming moderately malnourished is in many ways a
harder task and one that requires a significant shift in emphasis. Nutrition programming in Tamil Nadu is still evolving toward an approach that stresses human capacity-building for home-based action, a proactive integration with the health system,
and the mobilization of communities to sustain the process beyond the project.
UNICEF South Asia Multi-program Review of Community-based
Nutrition Programs
The most directly relevant study focusing on success in community-based
nutrition in South Asia was commissioned in 1995 by UNICEF’s Regional Office for
South Asia. The study appraised 21 community-based nutrition programs or projects
from five countries: Bangladesh, India, Nepal, Pakistan, and Sri Lanka, in order to
distil common reasons behind their success (Jonsson 1997). A carefully drawn up
protocol was used to structure the appraisals, which divided success factors into
those that were contextual or pre-existing, and those that were programmed, i.e.,
brought about by the program or project.
These factors, outlined below, also provide guidance in what to consider in
designing and evaluating a community-based nutrition project. Not all these factors
are relevant in every situation, nor are they all necessary simultaneously to reduce
malnutrition. Yet it is likely to be difficult to design effective nutrition programs in
situations where few of the indicated contextual success factors exist.
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Key Contextual Success Factors
(i)

Political commitment at all levels of society was considered essential for
social mobilization at the start of the program or project and for future
sustainability. The integration of nutritional goals in development programs in general is a clear manifestation of genuine awareness and political commitment.

(ii) A culture where people, particularly women, are involved in decision
making was a prerequisite for people’s participation and the creation of
articulate bottom-up demands. A high level of literacy, especially among
women, was also associated strongly with participation and organizational
capabilities.
(iii) The presence of community organization, (e.g., women’s groups, people’s
NGOs, credit associations, youth clubs, peasant associations) along with
good infrastructure for the delivery of basic services, including committed
and capable staff.
(iv) The presence of charismatic community leaders, who can mobilize and
motivate people to do more for themselves in a genuinely self-reliant way.
(v)

The parallel implementation of poverty-reducing programs, particularly
those integrated with nutrition-oriented programs or projects.

Key Program Success Factors
(i)

The creation of awareness of the high prevalence, serious consequences,
and causes of malnutrition, including the hierarchy of immediate, underlying, and basic causes, and the need to address causes at all three levels.

(ii) The initiation, promotion and support of a process whereby individuals
and communities participate in assessing the nutrition problem and decide
on how to use their own and additional outside resources for actions (see
discussion below of the “Triple A process”).
(iii) Clear identification and definition of time-bound goals (targets) at all levels of the program/project. Young children from birth up to two to three
years of age, pregnant and lactating women, and adolescent girls were
normally the focus.
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(iv) The identification and support of facilitators and community mobilizers,
providing a sense of joint ownership of the program/project by the community and government.
(v)

Good management of the program/project, including effective leadership,
training and supervision of facilitators and mobilizers, an appropriate balance between top-down and bottom-up actions, and effective communitybased monitoring.

(vi) The involvement of local NGOs, who often provided excellent facilitators
as well as culture-relevant training. They were usually accountable to the
community, which facilitated sustainability.
It is interesting to compare the result of the UNICEF South Asia multiprogram
review with the earlier studies on factors/elements associated with successful nutrition programs and projects. The recommendations from all these studies are very
similar, implying the existence of a broad consensus on what determines a successful
community-based nutrition program or project.
The main programmatic success factors that have emerged from these reviews
will now be discussed in detail in the remainder of this paper, interspersed with
examples of actual or proposed activities within the Project’s country nutrition
investment plans. The contextual factors are dealt with elsewhere, e.g., Mason et al.
(1999) and Haddad (1999) on gender.

Linking Outcomes with Processes
Past experience strongly supports the notion that success in nutrition requires
the achievement of certain desirable outcomes by means of an adequate process.
During this decade, a number of desirable outcomes have been specified in the form
of time-bound malnutrition reduction goals, e.g., those that emerged from the World
Summit for Children in 1990 and the International Conference on Nutrition in 1992.
Process, on the other hand, has been increasingly specified with regard to participation, local ownership, and empowerment. A focus on process thus aligns with
the human rights rationale for action whereby “beneficiaries” are considered as
subjects of their own growth and development, rather than passive recipients of
welfare-oriented transfers.
Top-down, outcome-focused service delivery or nutrition interventions have
tended to dominate the field of nutrition in the past. With limited community ownership and little attention, if any, to the strengthening of local nutrition-improving
processes, long-term effectiveness is consequently weak and sustainability dubious.
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Process-focused development projects, on the other hand, are more bottom-up
in their emphasis on participation and empowerment, and often supported by NGOs.
While they may be sustainable and effective, their impact may nonetheless be constrained by their limited coverage.
How can the outcome and process orientations be effectively integrated?
Effective processes clearly already exist, in the form of coping and survival
strategies that have evolved over generations. In these internal processes, nutritionally vulnerable individuals themselves are the prime movers or key actors. When an
individual becomes aware of the nature and causes of malnutrition, she or he normally changes decisions on how available resources are used so as to improve
nutritional outcomes.
An ideal process would consist of a correct assessment of the problem, followed by an appropriate analysis of the causes of the problem and the resources
available to combat it. Based on these causal and resource analyses, actions would
then be taken and the result, including the achievement of a particular desirable
outcome, measured. This would in turn provide an opportunity for further analysis
and better action. As this “Triple A” process of Assessment-Analysis-Action iterates,
outcomes progressively improve (see Figure 3).

Figure 3: The Triple A Cycle
Assessment of the problem

Action

Analysis of causes
and resources

Source: UNICEF (1990).

The use of a conceptual framework showing the causes of malnutrition and how
they relate to each other (see Figure 4), is essential for the problem analysis within
the Triple A process. In this framework, causal factors and their interactions are
shown at three main societal levels—immediate, underlying, and basic. The synergistic interaction between the two immediate causes, inadequate dietary intake and
disease, fuels a vicious cycle that accounts for much of the high morbidity and
mortality in developing countries. Three groups of underlying factors contribute to
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Figure 4: Conceptual Framework of the Causes of Child Malnutrition
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status of women, limit the utilization of potential resources

Potential Resources: environment, technology, people

Source: Adapted from UNICEF (1998).

Basic Causes in Society
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inadequate dietary intake and infectious disease: household food insecurity, inadequate maternal and child care and poor health services, and an unhealthy environment. These underlying causes are in turn underpinned by basic causes that relate to
the amount, quality, control, and use of various resources (UNICEF 1998).
In order to strengthen nutrition-improving processes, outsiders may be effective
in a catalytic, facilitating role, but not as implementers, which precludes the imposition of externally designed, prepackaged interventions. As argued in the next section,
services can be implemented with a high degree of social mobilization and participation such that communities are empowered, processes strengthened, and outcomes
progressively achieved through building and strengthening linkages between servicedelivery structures and their frontline workers on the one hand, and communitybased programs and local mobilizers on the other.
A central challenge for nutrition programs is finding a balance of approaches
that work. While a shift toward a more bottom-up approach to nutrition programming
is usually required, there are nonetheless some nutrition-relevant actions that can be
appropriately formulated at higher levels, using wider and more top-down application
of appropriate strategies and technologies based on the best scientific knowledge,
e.g., iodization of salt or immunization. It is thus not an “either/or” question as both
top-down and bottom-up approaches are potentially relevant and appropriate. The
main consideration is how to integrate these two approaches for maximal long-term
impact on nutrition. Service delivery programs, which tend to focus on the immediate
causes of malnutrition, should be designed and implemented in such a way that they
create opportunities for capacity-building and empowerment—which will in turn
impact on the underlying and basic causes (see Figure 4).
Thus outcome and processes should be viewed as dual objectives. In a sense,
the process should not merely be seen as a means to an end, but as part of the end
itself. The Triple A cycle provides guidance in strengthening or facilitating nutritionimproving decision-making processes in communities, while the conceptual framework—as a hierarchical structure of causes and outcomes—provides another tool to
guide and focus problem analysis and choice of appropriate actions.

Forging a Community–Government Partnership
Given such a focus on processes, what type of human infrastructure is most
appropriate for implementation and management?
The operational nexus of many successful community-based nutrition projects
is a fully functional link between service delivery outlets and the communities
themselves. This link tends to be forged through a partnership between frontline
government employees as facilitators and community-level workers as mobilizers,
although names will differ.
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Mobilizers and Facilitators
The community mobilizers are usually respected members of the community,
most often volunteers or at least not remunerated from outside. As described above,
the success in Thailand was crucially dependent on the use of such village-based
volunteers, who were well-respected women chosen from within and by the communities, who then mobilized support and developed self-help systems within these
communities.
Facilitators, on the other hand, are usually paid frontline primary health care
workers, NGO employees, or even staff from universities or other institutions of
learning, who may support, supervise, and train mobilizers. They normally do not
live in the community but visit the community frequently; they know the local
language, and are familiar with and positive toward the local culture.
The ratios of mobilizers to households and facilitators to mobilizers are important factors. Drawing on the Thai experience, 1:20 at each link is taken as a benchmark. Figure 5 portrays the nature of the linkage between service delivery structures
and the community, mediated by the facilitators and mobilizers, and the type of work
done at the interface.
Figure 5: Community-based Nutrition Operational Nexus

Service delivery/supportive system
Minimum Basic Services (health, education, agricultural extension)
Financing, training, supervision

FACILITATORS

Interface
Planning, using basic minimum needs goals/indicators
Implementation
Monitoring and evaluation

MOBILIZERS

Community
Community leaders, households, individuals
Selection of Basic Minimum Needs goals/ indicators
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In drawing up their nutrition investment plans, the study countries drew on past
experience of what has worked elsewhere in Asia, and why, and considered the
nature and causes of child malnutrition and the relevance and feasibility of different
remedial strategies. Table 1 shows the different tasks of the mobilizers and facilitators as proposed by selected countries in their investment plans.

Table 1: Roles and Responsibilities of Mobilizers and Facilitators in Proposed
Nutrition Investment Plans
Country
Bangladesh

Cambodia

India

Pakistan

Sri Lanka

Mobilizer
Conduct monthly growth monitoring and promotion;
micronutrient supplementation (iron, vitamin A);
nutrition and health counseling and referral.
Promote home-based care; utilization of health
services including growth monitoring, promotion of
food safety and hygiene; promotion of appropriate
feeding practices; deworming and micronutrient
supplementation; IMCI.
Village-based anganwadi workers (AWWs) of the
ICDS program are the closest existing
approximation of a mobilizer, but at 1 per 200
households, they are overstretched. Community
volunteers are thus proposed as additional resources
in the investment plan. AWWs provide five services
to 0-6 year-old children and mothers: supplementary
feeding; immunization; health check-ups and
referral; health and nutrition education to adult
women; and preschool education to 3-6 year-olds.
Community health nutrition volunteers (CHNVs)
and dais (traditional birth attendants) aim to provide
the missing link between health care outlets and the
users of such services. They will undertake tasks
relating to maternal care, child growth monitoring
and promotion, and counseling mothers on infant
feeding and care, birth spacing, hygiene and
sanitation etc.
Social mobilization through women’s group
formation; nutrition and health counseling;
promotion of health service utilization; participation
in community development plan preparation;
quarterly evaluation meetings; integration of
nutrition-relevant activities within poverty
alleviation program.

Facilitator
Support and supervise
mobilizers.
To ensure that mobilizers
have adequate capacity to
promote household-level
activities.
ICDS supervisors at blocklevel supervise AWWs
through regular on-site
support and monthly review
meetings. AWWs also link
with auxiliary nurse midwives
for health-related activities.

Lady health workers deliver
primary health care and
nutrition services including
community organization,
disease control and
prevention, maternal and
child nutrition and health
care, and personal and family
hygiene.
External facilitators are staff
of the Divisional Secretariat
offices, including managers
of the poverty alleviation
program (Samurdhi). MOH
staff provide additional
technical support.
continued next page.
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Table 1. (cont’d.)
Country
Mobilizer
Viet Nam
Register young children and pregnant women;
mobilize pregnant women for ANC; undertake
nutrition counseling; growth monitoring and
promotion; compile monthly report; participate in
monthly meetings.

Facilitator
Draft commune Plan of
Action; act as a secretary to
Commune Steering
Committee; assist in work of
mobilizers; organize monthly
review meetings with
mobilizers; report regularly to
district level.

It is the relationship between facilitators and community mobilizers that determines the extent to which outside support can become catalytic and empowering,
rather than creating a new dependency that cannot be sustained. The facilitator
channels the outside support to the community through community mobilizers, while
the mobilizer in turn internalizes this support in such a way that community processes are strengthened and accelerated (Jonsson 1997).
The selection and training of facilitators and community mobilizers is key. Facilitators should not train mobilizers in what to do, but rather strive to empower
them. This requires both participatory training methods and a power-shift from the
outside supporter to the facilitators and the mobilizers. Outside support channeled
through facilitators includes advocacy, information, education, training, and direct
service delivery.
The empowerment of community mobilizers is strongly facilitated by the existence of community organizations, an important contextual success factor identified
in the UNICEF South Asia study (and discussed in detail in Mason et al. 1999). If
such organizations do not exist, they need to be created. It is important that these
organizations represent the nutritionally vulnerable people in the community.
Women’s groups or organizations are often the most committed and efficient organizations for addressing nutrition problems. Indeed, the involvement of women is
another prevalent contextual success factor, though it is important to combat the
perception that solving the nutrition problem is the sole responsibility of women.
Successful programs are thus “gender-focused” not “women-focused” (as discussed
in Haddad 1999).
Management Structures and Systems
Examples of the different types of organizational structures and implementation
and management systems of community-based programs in the study countries—
from community to national levels—are shown in Table 2.
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Table 2: Examples of Management Structures and Systems
Country
Bangladesh

Cambodia

PRC

Pakistan

Management Structures
The proposed Community-based Nutrition Component of the National Nutrition
Program in Bangladesh operates through Community Nutrition Centers, which are
each staffed by one volunteer community nutrition promoter (CNP). CNPs report to
community nutrition organizers (CNOs) who each oversee ten CNPs. CNOs in turn
report to the thana manager, who coordinates all Bangladesh Integrated Nutrition
Project activities within the thana. At the central level, the project is administered
through a project director and deputy project directors for MIS and program, training,
IEC, and administration. At the village, union, thana, and national levels, nutrition
management committees, comprising community leaders and representatives of
related sectors (e.g., health, agriculture), provide inputs to project activities.
The existing Community Action for Social Development (CASD) program in
Cambodia supports the establishment of village development committees (VDCs) as
instruments for community development, through a gender-sensitive, free and fair
election of VDC members. The CASD is a cross-sectoral program implemented with
support from several ministries, notably the Ministries of Planning, Rural
Development, Women Affairs, Agriculture, Education, Health, and Interior (in charge
of local government). This process of “building from below” is supported by national,
provincial, district, and commune structures of government in the relevant ministries.
For the community-based strategy, family members will be the main implementers at
the household level, while the VDC will be the main implementers at the village level.
Village action plans would then be compiled into commune action plans whose
implementation will be supported by multisectoral commune-district-provincial
working groups. At the national level, the Ministry of Planning will coordinate
through the National Food and Nutrition Committee, which has a ministerial subcommittee backed up by an interministerial technical committee. Nutrition focal
points in relevant ministries will be appointed to incorporate the national level
strategies into their specific sectoral plans and support the community-based
strategies from their particular sectoral vantage points.
The management structure for the investment program builds interdisciplinary and
cross-sectoral teams at all levels of the system. There will be three distinct
organizational structures with different roles. The national-level supervisory policy
group, comprising intersectoral policy leaders, will formulate plans, develop
legislation, and oversee financing. The management group, comprising
representatives of organizations involved in operations management, will coordinate
and implement project activities. Finally, the technical group, comprising experts
from national and international agencies, will provide technical guidance.
The implementation of the community-based component of the nutrition investment
plan will be the responsibility of the Ministry of Health. From province to village
levels, functional committees will be organized for management, coordination,
monitoring, and evaluation. The Director General of Health will act as the secretary
of the National Implementation Committee, and also as the project director. The
functional committees will be directly involved in management and the selection,
training, and supervision of dais, community health nutrition volunteers and lady
health workers.
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Social Mobilization
Social mobilization is the process of bringing together all feasible intersectoral
social partners to determine felt need, and raise demand for and sustain progress
toward a particular development objective, in this case, child malnutrition reduction.
It involves enlisting the participation of such actors as institutions, communities, and
social and religious groups in identifying, raising, and managing human, economic,
and organizational resources to increase and strengthen participation in nutritionrelevant activities. Through social mobilization, the pursuit of common goals and
objectives becomes progressively rooted in the community’s conscience, thus ensuring sustainability.
While the emphasis in community-based programming will be on community
mobilization to foster a growing sense of ownership, social mobilization does not
only apply to communities. The mobilization of strategic allies also is a very important tool in creating a supportive environment for change.
The social mobilization component of the Bangladesh program is one example.
This involves various nutrition committees at village, ward, union, and thana levels,
who follow the Triple A approach at each level as they focus attention on malnutrition, its causes, and its local solutions. Through local government-community
partnerships, mobilization and participation is promoted and supported at each level.
A continuous interaction and feedback operates between the service providers and
recipients through mobilizers. The social mobilization also strengthens local organization and enrolls the broader community to work for nutrition.
Community Participation and Community Ownership
Active community participation leads to community ownership. Yet the concept
has been abused in the past where “community participation” has been covertly
viewed as a way of co-opting local people to undertake certain tasks cheaply, so as to
further goals set by external programmers. In such approaches, community participation in implementation was usually not matched with power over decision-making or
control over the use of resources. Consequently, there was little sustainability. Active
(or proactive) community participation should thus be differentiated from passive (or
coerced) participation.
In addressing malnutrition, there is no substitute for assessment and analysis
done with the full and active participation of the families most threatened by nutritional problems and most familiar with their effects and causes. Not only does this
make sense with regard to efficiency, effectiveness, and long-term sustainability
(Bamberger 1988), it is also an imperative from a human rights perspective. Children’s rights give them valid claims on society. In order for households and commu-
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nities to carry out their duties toward children, they must be recognized as key actors
rather than as passive beneficiaries.
Community participation has been defined as having three main elements: the
sharing of power and resources, deliberate efforts by social groups to control their
own destinies, and the opening up of opportunities from below (Dillon and Steifel
1987, Ghai 1988). In the long run, active community participation, almost by definition, is essential for real community-based nutrition programming to succeed and
sustain itself. It routinely emerges as a key success factor in many reviews of nutrition programs (e.g., Gillespie et al. 1996, Jennings et al. 1991).
Participation may also be measured. Shrimpton (1995) has provided an analytical framework that enables the following ingredients of participation at different
stages of program planning, implementation, and monitoring to be graded according
to the degree to which the community actively participate: needs assessment and
choice of action, organization, leadership, training, resource mobilization, management, orientation of actions, and monitoring evaluation/information exchange.
Communication
Communication plays a special role in social mobilization through arming parents, educators and other caregivers, not only with basic nutrition information but
also with the ability to make informed decisions and the skills and knowledge needed
to take action to strengthen nutrition-improving processes in their communities.
Communication should be carried out simultaneously at various levels to
include parents, other family members, teachers, volunteers, and community leaders,
who can in turn teach and support good practices. In addition, personnel of provincial and district health offices, staff in agriculture, rural development, and education,
media representatives, researchers, and persons in positions of power of any kind
must be reached and their help enlisted.
In order to fulfil their obligations and duties with regard to the protection of
child rights, it is necessary for all actors, from governments down to individuals
within households, to become aware of the nutrition problem, its causes and consequences, and the possible solutions (what to do and how to do it). Advocacy, information, education, and training are all important communication strategies to create
or increase this awareness.
Governments and international agencies can set conditions in place that will
help foster public participation and facilitate bottom-up approaches, through empowering individuals with accessible and relevant information so that they can in turn
mobilize communities; through establishing mechanisms for recognizing and gathering the views of all nutritionally vulnerable people, particularly those whose voices
often go unheard; and through strengthening democracy and encouraging political
participation at all levels. Processes for the public to be consulted on and to have an
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input into the policy making process are needed, including free elections, freedom of
speech, and a vigilant free press. Finally, governments and international agencies
should support NGOs as effective interfaces between the interlocking top-down and
bottom-up approaches.

Project Design
Scope and Content
There are numerous options for relevant community-based action to address
problems of malnutrition which depend on the actual nature and distribution of the
malnutrition problem, its causes, and the type of resources that are available or can be
mobilized. There is no blueprint design, as no one intervention or mix of interventions should ever be prescribed in isolation from a participatory Triple A process.
Because malnutrition is usually the result of many factors, it is not surprising
that it has been attacked most effectively in situations in which several sectors and
strategies have been brought to bear. Combining improved infant feeding, better
household access to food, and improved and more accessible health services and
sanitation is clearly more effective in reducing malnutrition where food, health, and
care are all problems than any of these measures taken alone. Given the welldocumented synergies between many such actions, the combined effects are often not
merely additive, but multiplicative. Actions can be initiated to impact on different
levels of the problem—immediate, underlying, or basic. The scope and content of
community-based programs has been further discussed in Mason et al. (1999).
Community-based programs within the proposed country nutrition investment
plans included a range of activities. For children, these may include growth promotion (comprising growth monitoring, protection and promotion of breastfeeding, and
the promotion of appropriate complementary feeding practices), disease management, including feeding during and after diarrhea and oral rehydration therapy;
micronutrient supplementation including vitamin A megadoses for children from 6
months, and possibly iron supplements where anemia is prevalent; the promotion of
consumption of iodized salt; deworming; and food supplementation, if found to be
relevant, feasible, and cost-effective.
For women, activities within antenatal and postnatal care strategies may include
tetanus toxoid immunization, micronutrient supplementation (including iron and folic
acid tablets for pregnant women and possibly postpartum vitamin A megadoses
where vitamin A deficiency is known to be a problem), iodized salt consumption,
food supplementation during pregnancy (if found to be relevant and feasible),
malaria chemoprophylaxis in endemic areas, and reproductive health education
including the need to ensure safe birth intervals.
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Prioritizing and Phasing
What comes first when initiating community-based nutrition programs and
linking them with service-delivery systems? Which components are essential and
which are desirable? How should the program be phased over time with respect to
both geographical coverage and targeting as well as in terms of the sequence in
which things are actually done? These are all important considerations in any planning process.
The answers are to a large extent situation-specific. Participatory Triple A
processes will reveal the main causes of malnutrition and the type and amount of
resources available to combat it. Some prioritizing will be required initially with
regard to the target groups and the actions actually chosen on the basis of this situation analysis. Target groups may need to be narrowly defined to focus on those who
are most needy and most responsive. For example, despite evidence to suggest
malnutrition is a problem throughout the life cycle, only 6-24 month-old children
may initially be targeted, or 6-36 month-olds if resources permit, as these are both the
most responsive and the most vulnerable age groups. Pregnant women will also
usually be included, given their relative nutritional vulnerability, the known links
between their nutritional status and birth weight, and the fact that they may be more
accessible during pregnancy. Adolescent girls, albeit often at nutritional risk, may
only be targeted later in the evolution of a program.
The type of actions chosen and the tasks of community mobilizers need to be
decided so as to avoid overload and maximize effectiveness. Of the array of potential
activities, as described in the previous section, the key ones need to be selected on
the basis of their relevance to the problem, their feasibility, potential effectiveness,
and efficiency. Additional or different activities may be initiated at later stages
depending on the results obtained in the first phase.

Coverage, Targeting, and Intensity
Both current and proposed community-based programs in the study countries
were analyzed with regard to their coverage, targeting, and intensity. Coverage
relates to the percent of the at-risk population participating in the program, while
targeting concerns the degree to which this coverage is oriented toward the most
needy among those who are able to respond. The issue of intensity concerns the
resources used per participant, either expressed financially as dollars per participant
per year, or with regard to population and worker ratios, e.g., number of children per
mobilizer, number of facilitators per mobilizer. Past experience has suggested that
around US$5-15 per participant per year seems to be associated with effective
programs, at least those that do not include provision of additional food, which about
doubles the cost. In many cases, well-conceived programs may be ineffective simply
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because their coverage is too low to have a broad impact on the problem, or 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.
Issues of coverage, intensity, and targeting of proposed community-based programs within investment plans and what it would take financially to expand relevant
community-based programs to fully cover areas of need with appropriate intensity,
are discussed more fully in Mason et al. (1999). In most cases, this calls for a massive recruitment, training, and mobilization of frontline workers in these countries.

Monitoring
Good nutrition fundamentally relates to the availability, control, and utilization
of resources. As parents provide most of the resources needed to ensure the survival
and development of their children, it is most important that they have a good monitoring system to track the development of their children, so they can identify the need
for immediate action when problems emerge. Growth monitoring and promotion is
one example of such a monitoring system.
At the next level, it is important that the community has a monitoring system
that will enable it to identify households with problems of malnutrition. These
households will need additional support in order to ensure the well-being of their
children. At community level, local leaders can then decide to what extent targeted
support to specific families or more general actions that support large groups of
families are required. Community-level monitoring may be effectively carried out
through the use of a community growth chart and regular feedback sessions with
community leaders and community mobilizers. Such systems, however, should be
demand-driven, i.e., designed to provide information that will improve local
decision making. Thailand’s system of basic minimum needs monitoring, described
above, is exemplary in the way it links key, locally relevant information to participatory planning and monitoring processes. If the community-based monitoring
system is linked to higher level monitoring, it is essential that the demand from the
higher levels does not disturb the community system, particularly with regard
to growth monitoring-based surveillance systems. Growth monitoring and promotion data should primarily be used where they are collected, not merely sent to
higher levels.
At district and higher levels, the monitoring system should help to identify
communities that are not able to control child malnutrition successfully, and guide
the authorities in setting priorities for resource allocations. Monitoring systems
should not only identify problem households or communities, but also provide a
means for reassessment, i.e., to measure the effect of control actions that have been
implemented.
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In sum, a monitoring system should be built up from below to provide the necessary information for analysis and action to all those who can contribute to improving the situation. Key basic principles for the use of information for action include
the requirements to: only collect data that will be used; maximize the use of data at
the level they are collected; and to collect the minimum, feasible amount of data
required to inform and improve decisions leading to action.
Growth Monitoring and Promotion
Growth monitoring and promotion (more appropriately referred to as “growth
promotion” or GMP) is a specific communications approach aimed at behavioral
change through making the impact of preventive actions visible to families and to
others in the community and health services. Through monthly weighing of a child
and plotting the weight on a growth chart, adequate or inadequate changes in weight
can be revealed, discussed, and used to reinforce positive practices, motivate changes
in harmful ones, reward and sustain new behaviors, and target nutrition and health
advice and services to particular individuals, households, and communities.
Growth monitoring is effective only when the information is actually used in
this way, hence the switch to the term “growth promotion”, which is the ultimate
objective. It is usually only effective when carried out at the community level by
community mobilizers (e.g., trained mothers, adolescent girls) who can weigh
accurately, understand and interpret growth, and use the information in counseling or
in advocating for more community resources for nutrition. Its raison d’etre is one of
prevention, through identifying growth faltering early on.
In 1990, UNICEF conducted a multicountry evaluation using a common protocol that viewed GMP programs as an effort to incorporate a Triple A cycle into
existing decision-making processes at household and community levels (Pearson
1995). The main findings were as follows:
(i)

GMP has been viewed as an objective in its own right, rather than an important tool to facilitate a process. Weighing and plotting technologies
have often been disseminated (for assessment) without proper attention or
support to the other components of the GMP-based Triple A cycle (analysis of causes, communication with decisionmakers, linkage to action).

(ii) The weakest stages of GMP have been analysis and action. Analysis has
been impaired by the lack of a well-understood conceptual framework to
guide the search for causes and solutions, and often by the lack of time for
the health worker to conduct the analysis with the child’s care-taker. This
problem is particularly acute in clinic settings, where time is short and action is limited to what can be done in the clinic (e.g., supplementary feed-
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ing), actions that may not be appropriate for the causes of malnutrition in
every child.
(iii) Most GMP programs have not forged effective links with the individuals
and institutions that control resources for action. The separation of clinics
from relevant community institutions and decisionmakers is a particularly
acute problem.
(iv) The successful introduction of a “new” Triple A cycle—in the form of
GMP—requires a significant effort to sensitize household or community
decisionmakers to the existence of a broad social problem, to relate it to
familiar aspects of life that concern them (including consequences of illness and death), and, finally, to mobilize a demand for the information and
action that can be derived from GMP.
(v)

Transmitting data from GMP to higher administrative levels often has a
negative impact on their use at lower levels. This is partly because of the
time required to make use of the data, but also, and equally importantly,
because transmitting data elsewhere gives the impression that the data—
indeed, the entire exercise—is for “someone else” at the higher levels that
receive the data. In any event, GMP data are seldom used at higher levels,
except for monitoring attendance, and are seldom communicated back to
the communities.

A comprehensive discussion of the role of nutrition information systems, including GMP, within country nutrition investment plans is provided in Mock and
Mason (1999).

Operational Research
Operational research needs should be determined on the basis of the problems
with project implementation that are identified over time by the management information system. Qualitative monitoring in particular should reveal priority research
needs. Research should be simple, timely and participatory.
The absence of evaluation research on the impact of large-scale nutritionoriented programs has been highlighted in the overview (Mason et al. 1999), as has
the need to address one recurring question: what is the role, if any, of supplementary
feeding in community-based nutrition programs? This is particularly important given
the highly political aspect of food distribution and its high economic and opportunity
costs. Supplementary feeding typically takes about half the budget in food costs, plus
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large amounts of staff time. The availability of the supplementary food may crowd
out other crucial aspects of the program such as counseling. Even if it is effective in
closing nutrient gaps in nutritionally vulnerable individuals, there remains a question
of its cost-effectiveness and sustainability relative to other interventions. Many other
operational research questions will emerge. A proportion of the project budget
should be set aside for these investigations.

Sustainability
Sustainability is conventionally defined as the durability of positive results. But
it is more than this. For nutrition programs to make a difference in the long term,
sustainability of positive outcomes and positive processes is crucial. Emphasis is
increasingly being placed on the ability of the program to strengthen the capacity of a
person, household, or community to adapt to changes in their surrounding developmental environment. Programs may deliver services that improve nutrition, and it
will be important that such services and benefits continue—at least so long as they
represent an effective and efficient use of resources as compared to other options.
But the long-term aim is to facilitate or strengthen community-based nutritionimproving processes.
It is thus ultimately the sustainability of the process, not the program per se, that
is most important, with the link between the two being community ownership.
Program sustainability, considered in this way, is merely a milestone along the road to
process sustainability.
Sustainability must be built in from the planning stage when nutritional interventions are designed. Building on local nutrition-improving processes helps to
assure support, and promote commitment and the mobilization of local resources.
Sustainability analyses need to be long-term, as the objectives for such programs
involve changes in community and household decision making which require time to
take hold. Both external and locally mobilized support will need to match these
long-term objectives.
Sustainability relates to: the stability and strength of support for a program from
key stakeholders (including the community, local and national government, and other
external agencies); the coverage, intensity, targeting, quality, and effectiveness of
actions; the status and condition of program infrastructure, the systems for its maintenance, and the adequacy of the operating budget; and long-term institutional capacity, including the capacity and mandate of operating agencies, the stability of staff
and budget of operating agency, adequacy of coordination between agencies and
between community organizations and beneficiaries, and the flexibility and capacity
to adapt the project to changing circumstances (Valdez and Bamberger 1994).
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Replicability
Replicability is conventionally considered as the condition that a program can
be applied in another geographic setting (regional, national, and/or international).
The issue is usually raised by donors who would like to copy certain positive aspects
of a program or project elsewhere, with the common caveat that such a copy be
implemented at a substantially lower cost.
Just as the initial choice of action in any situation is very much linked to that
situation or context, so replicability should not be seen as the transfer of a prepackaged set of inputs. Rather it should relate to a process that identifies and supports the technical interventions, with the choice of action always deriving from an
understanding of the nature and causes of the problem and the resources available.
Processes are thus more replicable than projects. In this sense, for improved
nutrition the most important element to adapt is the approach to the Triple A cycle
and support for it. Early community and district level involvement helps to assure
replicability.
Thus, the enduring question—“how to go to scale?”—may be missing the point
to some degree. Where successful community-based nutrition projects have accelerated nationwide, governments have usually changed their policies in ways that have
triggered the emergence of similar community-based initiatives elsewhere. This is a
truly bottom-up approach to policy, where the micro informs the macro, where policy
levers are used to create conditions—i.e., the essential contextual factors—for
community-based initiatives to emerge and grow. International agencies in turn
should be prepared to learn from and to support such processes. The study countries
have assimilated such lessons in considering essential supportive or enabling policies
and programs.
Another aspect of replicability concerns the way success is communicated, internalized, and ultimately used to generate more success. This is often a gap in
evaluation planning, which results in many evaluation reports gathering dust on
bureaucrats’shelves. In any evaluation, it is thus simply not enough to carry out a
survey, measure changes in a few indicators, and draw conclusions on the degree of
programmatic success. The use of evaluations should not be separated from their
actual implementation. This requires consideration of a variety of communication
strategies and methods for disseminating lessons to those who can best apply them
—from the communities involved to national-level policymakers.

Conclusions
While the particular ingredients of success in community-based nutrition programming appear to be well recognized, the specific mix of these ingredients to be
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selected in any one situation, and the way in which they are to be operationalized are
context-specific issues.
The type of generic lessons to be learned from past experiences with
community-based nutrition programming relate more to the approaches adopted than
to what was actually done—more “how” than “what”. Both process and outcome
orientations have merit over different time spans, but they need to be integrated for
maximal long-term sustainable impact. Participation is fundamental to success, with
respect to both means and ends. Tools such as the Triple A cycle and the conceptual
framework are extremely useful in making the process and outcomes explicit to all
stakeholders, thus improving communication and fostering ownership.
In practice, progress in nutrition programming has been made where
community-based programs are linked operationally to service delivery structures,
often village-based primary health care outlets. Government employees at such
levels may be oriented to act as facilitators of nutrition-relevant actions that are
coordinated and managed by community-based mobilizers, who are often volunteers
selected by local communities. This mobilizer-facilitator nexus should be supported
and managed by a series of organizational structures from the grassroots to national
levels. Community-government partnerships need to be forged through broad-based
social mobilization and communication strategies.
The menu of relevant actions for young children normally includes the following: growth monitoring and promotion, promotion of breastfeeding and appropriate
complementary feeding practices, disease management, micronutrient supplementation, deworming, and possibly targeted food supplementation. For women, actions
include: antenatal and postnatal care for women including tetanus toxoid immunization, micronutrient supplementation, food supplementation during pregnancy,
malaria chemoprophylaxis in endemic areas, and reproductive health education. The
choice of the appropriate mix of actions and how they are to be implemented and
phased over time will depend on the nature of the problems and their causes, and the
feasibility of different strategies. Locally selected indicators may be used by mobilizers and facilitators, both for planning and monitoring.
At the national or state levels, enabling policies and programs are needed that
explicitly consider the nature and causes of the malnutrition problem and thus the
type of fine-tuning that may result in improved outcomes (or at the very least will not
exacerbate the problem.). Policy making should be more bottom-up than it has been,
with a greater emphasis on what can be learned from community-based success and
how best to enable and accelerate it. This does not imply the exclusion of top-down
solutions, which may have a role in certain situations.
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Controlling Micronutrient
Deficiencies in Asia
     
Abstract. Vitamin A deficiency (VAD), iodine deficiency disorders (IDDs), and iron
deficiency anemia (IDA) affect large numbers of the populations in Asia, often
overlapping. Clinical VAD is probably declining, but subclinical VAD is common and
carries significant mortality risk. IDDs fall when there are effective iodized salt
programs. IDA persists unchanged at high levels, particularly affecting women and
children. Deficiency control programs— notably high-dose vitamin A capsules sixmonthly for children and iodized salt— are under way in many areas, and need to be
sustained and made universal. Fortification is a key long-run solution, and multiple
fortification and supplementation need to be researched and implemented. Better
information is needed on programs and their impact; even baseline data are scarce.
Public–private coalitions should be fostered with the food industry and others
concerned. Capacity-building for the range of actions for controlling deficiencies
should be an early next priority.

Current Deficiencies and Control Programs

M

icronutrient deficiencies affect a majority of the population in the
eight Asian countries covered by the ADB-UNICEF Regional Technical Assistance Project on Reducing Child Malnutrition in Eight Asian
Countries (hereafter referred to as the Project). Usually several
deficiencies are present at a time. Iron and iodine deficiencies are the most common
currently known. About half the reproductive age women in most of the countries
have iron deficiency anemia (IDA), and preschool children and other groups are
extensively involved. Iodine deficiency disorders (IDDs, assessed as goiter in schoolage children) strike from 20-60 percent of the population in different areas. Vitamin
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lences (around 1 percent in preschool children). However, serum retinol assays
indicate that the subclinical prevalence, associated with increased mortality risk in
children and pregnant women, may be around 10-25 percent. Other deficiencies are
certainly widespread but far less well described. Rickets in young children, associated with calcium and vitamin D deficiencies, is probably widespread in the PRC and
possibly elsewhere. Indirect evidence points to zinc deficiency as common. Selenium
and a number of other micronutrients with effects on chronic disease (e.g., cancers)
are emerging as problem areas. A brief review follows of the current situation, much
of which draws on the country reports, summarized in Mason et al. (1999).
The consequences of micronutrient deficiencies can be devastating, and not
only when they are clinically apparent. Iodine deficiency is the commonest cause of
mental retardation (and is completely preventable), and has other far-reaching effects
on cognitive and neuromotor function, reproduction, and on the development of the
individual and of society (WHO 1993, Stanbury 1998). Vitamin A deficiency not
only causes blindness (which is relatively rare today), but more importantly subclinical deficiency appears to be a major risk factor for both child and maternal mortality.
The reduction in mortality from providing vitamin A supplements in large-scale
experimental studies is impressive—about 25 percent reduction in children in deficient areas (Beaton et al. 1993), and recently shown as nearly half among pregnant
women in Nepal (West et al. 1999). Iron deficiency, of which anemia is only one
consequence (itself a risk for mortality, especially maternal), also has extensive
effects on cognitive development and educability (Gillespie 1998, Viteri 1998).
Given how widespread the deficiency is, the cumulative effects on society are
enormous, and (like iodine) some of these are irreversible within the lifetime of the
individual and can affect the next generation.
Effective policies for controlling malnutrition depend on whether the problem
is perceived as a priority, and how easy it is to deal with. So far, those problems with
the most dramatic presentation have been those most easily addressed, and vice
versa, as illustrated in Table 1. Thus iodine deficiency disorders and vitamin A
deficiency (VAD) are being tackled effectively, but iron deficiency (usually measured as iron deficiency anemia, IDA) remains highly problematic, and other possible
deficiencies, like zinc, vitamin D, and calcium, have only recently begun to be taken
seriously. Iodine deficiency disorders and VAD present dramatically and have
straightforward technical solutions. Iron and other deficiencies are subtle and the
solutions are not clear, partly because they are more difficult, and partly for lack of
adequate research.
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Table 1: Perceptions and Relative Priorities of Interventions
Problem
Vitamin A deficiency

Presentation
Striking: blindness, increased child
and maternal mortality risk

Intervention
Easy in children: infrequent high
dose capsules

Iodine deficiency

Striking: cretinism, dwarfism, goiter

Easy: iodized salt

Iron deficiency

Subtle: anemia, reduced cognitive
development

Difficult: e.g., frequent
supplementation

General malnutrition–
growth failure

Subtle: smaller children

Difficult: community-based
programs

General malnutrition–
starvation in emergencies

Striking: emaciated and dying
children and adults

Easy (in principle): emergency
food aid and other assistance

Source: Mason (1999).

Prevalences and numbers affected by general and micronutrient malnutrition
among priority groups by region are shown in Table 2 (taken from Mason et al.
1999). For all except IDDs, South Asia has the highest prevalences in the world, and
IDDs are of similar prevalences for most developing regions. But significant progress
is being made in most of the deficiencies and regions.
The progress among interventions to control IDDs and VAD is encouraging,
with major acceleration in recent years, whereas control of iron and other less wellknown deficiencies is not yet apparent. This can be related to the inherent nature of
the deficiencies. Iodine and vitamin A are needed in minute (microgram) quantities
daily, and the effects of one intervention last for several months: thus they are the
most open to rapid attack. In contrast, the other minerals of immediate concern are
needed in much larger daily amounts (milligrams), should be ingested more frequently, and have complex biological mechanisms. Current evidence is that IDA is
persisting at high levels throughout Asia, with no sign of improvement. Trends in
other deficiencies are unknown. In addition, the metabolism of iron, calcium, and
zinc can be readily inhibited by other dietary constituents, and traditional eating
patterns may make it almost impossible for some populations to get enough iron from
their diet. Rapidly changing diets may pose other risks. The position for VAD, IDDs,
and IDA is reasonably well known, as discussed below.
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Table 2: Regional Prevalences and Numbers Affected by Micronutrient Deficiencies
Underweight
(preschool)
1995
Region

South Asia

Anemia
(nonpregnant women
15-49 years)
1975-98
1995

Subclinical
Vitamin A Deficiency
(preschool)
1995

Prevalence Est. No. Prevalence Est. No. Prevalence Est. No.
(%)
Affected
(%)
Affected
(%)
Affected
(millions)
(millions)
(millions)
52
87.4
59
149.0
35.6
59.5

Iodine Deficiency TGR
(all ages)
1985-1996

1995

Prevalence
(%)
17

Est. No.
Affected
(millions)
203

Sub-Saharan
Africa

30

30.9

38

41.5

35.3

36.0

18

91

East Asia
Pacific

23

39.3

42

140.4

18.2

29.6

21

329

Middle East &
North Africa

16

7.4

33

20.3

9.8

4.2

20

42

Latin America
and Caribbean

11

6.2

24

27.2

19.6

10.2

11

41

Total
31
171.2
43
378.4
26.5
139.5
18
706
Notes and Sources:
Data assembled for “Progress in Controlling Micronutrient Deficiencies” (Mason et al. 2000).
Underweight: Figures are from UNICEF (1997) for the % children suffering from moderate or severe underweight,
based on 1997 SCN using 1995 as base year.
Anemia: Prevalence data is from Progress in Controlling Iron Deficiency, Tulane University and Micronutrient
Initiative June 1998. For Latin America and Caribbean: the regional prevalence was determined by weighting
the prevalence figures of 27% and 17% with 0.675 and 0.325 for South America and Middle America/ Caribbean respectively. Anemia estimated numbers affected were estimated by calculating the percent pregnant in
each region using WHO estimations 1995 and applying these percentages to the 1995 population figures for
the
regions from UN Population Division 1995 (SOWC 1997). These estimations of non-pregnant women were
multiplied by the prevalence of anemia in the region to determine the number of affected women. Adjustments
to the age structure from 15-59 used by WHO to 15-49 used in this presentation were made using 1995 population estimations for women (UN 1996).
VAD: Prevalence data is from MI/UNICEF/Tulane (1998). VAD Sub-clinical for SSA: weighted the E. & S. Africa
and W. & C. Africa figures to collapse into SSA. E & S. Africa was 37.1 % VAD and 18.6 million affected, W
& C. Africa was 33.5% VAD and 17.4 million affected, whereas the combined region of SSA is 35.3 % VAD
and 36 million affected.
IDD: Prevalence data is from Mason et al. (2000). IDD for East Asia/Pacific: weighted the PRC and SE Asia figures
to collapse into East Asia /Pacific. The PRC was 20.4% TGR and 236 mill affected, SE Asia was 21% TGR
and 93 million affected, thus the combined region is 20.6% TGR and 329 million affected. IDD for Latin
America/Caribbean: weighted Middle America and South America figures to collapse into Latin
Am./Caribbean. Middle America was 6% TGR and 8 million affected, South America was 13% TGR and
33 million affected, thus the combined region is 10.6% TGR and 41 million affected.
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Clinical Vitamin A Deficiency
Clinical VAD assessed by eye damage (xerophthalmia) is considered a public
health problem at more than 1 percent prevalence, which is low compared to other
deficiencies (MI/UNICEF/Tulane 1998). However, by the time clinical signs appear,
the deficiency is dangerously advanced. Subclinical deficiency, assessed by levels of
vitamin A in the blood (serum retinol) is much more widespread, and considered to
be responsible for much of the risk associated with VAD. Prevalences of low serum
retinol (<0.7 µmol/l) are in the range of 10-30 percent in the study countries. The
estimated prevalences for clinical VAD for 1995 are 0.95 percent for South Asia, and
0.25 percent for East Asia and the Pacific, affecting some two million preschool
children in these regions (which include the study countries). The prevalence in
South Asia is higher than anywhere else in the world except Sub-Saharan Africa, and
compares with an estimated developing country average of 0.6 percent. The estimates
for subclinical deficiency are around 10-20 percent, with nearly 50 million children
affected.
The trend in clinical VAD prevalences can be assessed from certain countries
where surveys have been repeated. On average, these indicate that the clinical
prevalence has roughly halved over 1985-1995. As examples (from MI/UNICEF/
Tulane 1998, Table 2): India from 1.4 percent in 1976 to 0.7 percent in 1989;
Sri Lanka from 1.1 percent in 1976 to 0.3 percent in 1987; Indonesia from 1.0
percent in 1977-1978 to 0.3 percent in 1992; Philippines from 3.2 percent in 1982 to
0.5 percent in 1993. These changes between successive surveys at country level are
similar to the global estimates. Thus it does appear that there is a strong underlying
trend of improvement in clinical VAD. The estimates from large-scale surveys
(n>1000) since 1980 for Asia, and Africa for comparison, are shown in Figure 1a.
Asian results are in Figure 1b. While the scatter is large, the improving trend is
apparent here (and is significant for the combined data).
Attention is turning to subclinical VAD, catalyzed by the finding that child
mortality is greatly reduced by prevention of VAD, and that this must operate
through preventing subclinical forms (Beaton et al. 1993). Recently, supplementation
to prevent subclinical VAD has also been shown to dramatically reduce maternal
mortality (West et al. 1999). It is likely that subclinical VAD is declining in general,
but nonetheless it will be at least 20 years before the average subclinical prevalence
is down to 5 percent, and meanwhile many preventable deaths will have occurred,
and many highly vulnerable groups will still be affected. The country-specific VAD
prevalence and trend estimates, largely from the country reports, are given in Mason,
Jonsson, and Hunt (1999). All this argues for building on the presently favorable
underlying trend, to maintain supplementation programs, and to develop effective
fortification in the interim.
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Figure 1a: Clinical Vitamin A Deficiency (xerophthalmia): Prevalence Trends
in Preschool Children from Surveys since 1980
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Figure 1b: Clinical Vitamin A Deficiency Prevalance (xerophthalmia):
Prevalance Trends in Preschool Children from Surveys since 1980
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Supplementation with high-dose vitamin A capsules has reached high coverage
in most of the study countries in the last few years. Data from the country reports is
summarized in Mason, Jonsson, and Hunt (1999), and is attached here as Table 3.
Estimates of program coverage for 1994-1996, from UNICEF supply data and
country office reports (MI/UNICEF/Tulane 1998), indicated that Bangladesh,
Philippines, and Viet Nam had around 90 percent capsule coverage; reports from
India vary from 25-90 percent; whereas Sri Lanka had virtually no program at all
during that time.
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Table 3: Characteristics of Selected Current Programs Addressing
Micronutrient Malnutrition
Project
Bangladesh

Type, Content

Coverage, Target Groups

Resources

VAD: Nutritional
Blindness Prevention
Programme

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

85% coverage of children
with VAC; postpartum
supplementation also,
coverage not known

$0.8 m/yr for VAC
for children

IDA: with ANC

Fe-folate given at ANC visits;
fortification: not yet

ANC coverage 20% (R)–
50% (U); compliance
not known

NR

IDD: Control of IDD
program (CIDD)

Salt legislation enacted 1995;
mass communication; iod-oil
injections phased out

Highly variable iodine
content in salt;
265 refineries

Monitoring and
quality control
is issue

VAD control:
HKI & UNICEF

VAC with National
Immunization Day, changing
to with EPI

99% of target children
reported, survey shows 47%

IDA: no national
Programe

Fe-folate available in health
centers, use probably low

IDD: control
programs

Salt iodization programs
Coverage low now,
beginning; salt production
programs starting
is mainly in one area; iodized
capsules in interim bad areas;
Well water iodization also tried

Cambodia
NR

$0.5/hd/yr

PRC. Report not yet available on current programs and gaps.
76.3% coverage of iodized salt reported for ‘95.
India
VAD: massive dose;
fortification

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

68% of 6-12 mos., 25% of
12-60 mos. reported covered;
fortified oil reported
not to reach poor

NR

IDA: National
Nutritional Anaemia
Control Programme

Fe-folate supplements;
diet promotion;
rehabilitation

P&l women targeted;
supplements low coverage
and variable supply

NR

IDD: Universal Salt
Iodization
Programme (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
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Table 3. (cont’d.)
Project
Pakistan

Type, Content

VAD

No national program

IDA

No national program;
Fe presumably in ANC

IDD: National
Programme

Social marketing to create
demand; support to producers
(600+); Iodized Salt Support
Facility

Coverage, Target Groups

70% of producers iodizing
(1996), 50% hhs with iodized
salt; endemic IDD areas in
north targeted.

Resources

Approx $1.5 m/yr;
4 cents/
beneficiary

Sri Lanka
VAD: no policy, but recent survey demonstrated problem; VAC postpartum to start; supplement food for poor
mothers and children (Thriposha) fortified, with VA and range of micronutrients.
IDA: in ANC

Fe-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

NR

IDD: salt iodization

Law enacted in 1995. Quality
highly variable, only 30%
adequately iodized.

National program.

NR

VAD control
program (ASAP)

VAC with National Immn
Day. Several foods fortified
with VA

Pre-schoolers,
100% reported,
80% on survey.

VAC $0.4/hd/yr
incl program
costs

IDD control

1. Iodized oil capsules,
withVAC (ASAP)
2. Salt iodization

Capsule targets ?
Salt: whole population

Iod capsules:
calculates at
$0.1/hd/yr
Iod salt:
$0.3/hd/yr

VAD: National VAD
Control Programme

VAC distribution; education;
dietary improvement;
VAC postpartum.

VAC 6-60 mos., 98.5%
coverage reported;
mothers 53%.

878 commune
workers,
940 district,
106 province.
$0.08/hd/yr

IDA: National IDA
control program

Iron tablets, deworming,
fortification planned,
diet diversity.

Pregnant women, children
<2 yrs, girls >15 yrs. 425,000
pregnant women reached
with tablets in 1995 (20%?),
now <25. Impact reported.

200 commune
workers
(1/10,000)
women.
$0.55/hd/yr

IDD: National IDD
control program

Salt iodization.

Hhs using iodized salt:
40-90% by area (‘96).
86% salt produced iodized.

$0.05/hd/yr

Philippines

Viet Nam

Note: NR means not reported.
Sources: Country studies, with additional information from MI/UNICEF/Tulane (1998); Mason et al. (1999, tables 1.5
and 2.2).
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Iron Deficiency
Iron deficiency is usually assessed as iron deficiency anemia (IDA). Data are
mostly available from small-scale surveys, national coverage is rare. The prevalences
shown in Table 2 for non-pregnant women, taken from WHO compilations, indicate
that between half and two-thirds of women of reproductive age in Asia are anemic,
totaling some 250 million women. Trends are hard to assess because there are no
comparable repeated surveys with any significant coverage (e.g. sample size more
than 100). Putting together the point estimates over 1970-1995 (Figure 2) showed no
significant trend (Mason et al. 1999); the data for the two Asian sub-regions are
reproduced in Figure 1b. The average level in South Asia is seen as around
60 percent prevalence among reproductive age women, and around 40 percent in the
South East Asian countries (only those covered by the Project, plus Thailand, are
labeled). But the variation in the data is so great that, even if there were an underlying trend, it would be hard to find. The best we can say is that there is no sign of
improvement (compare with the VAD scatterplot and repeated surveys), and that a
priority should be to get representative data so that any change from current levels
can be assessed in the future.
Information on coverage of supplementation programs is patchy. Where reported, indications are that around 50 percent of women receive iron/folate as part of
antenatal care (Mason et al. 2000). Programs are reported in Bangladesh, India, Sri
Lanka, and Viet Nam (see Table 3). The coverage assessment probably substantially
overestimates the percentage of pregnant women taking iron supplements daily.
However, the existence of programs aiming to provide these supplements gives a
basis to build on. One way ahead is to examine what the real situation is in selected
areas, and what it would take to overcome the constraints. Nonetheless, it remains
improbable that this method of providing iron will ever become more than a secondary method for reducing anemia, even if weekly supplementation is shown to be
efficacious. Medical use of iron preparations could be improved, and a suitable
pediatric preparation for young children needs to be developed and used.
Fortification is again likely to be the most important approach to dealing with
iron deficiency. Work has begun on fortifying wheat in India, Indonesia, and
Sri Lanka, but while useful, the overall effect will be limited as the staple for the
majority of the population is rice. The PRC and Viet Nam have recently starting
exploring the use of condiments such as soy sauce and fish sauce as vehicles for iron.
Bioavailability and consumer acceptability studies are under way. In sum, not a great
deal is happening to address iron deficiency at present, and it should be a much
higher priority.
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Figure 2: Anemia Prevalences (<12g/dl Hb),
Nonpregnant Women 15-49 Years
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Iodine Deficiency Disorders
Iodine deficiency disorders are very widespread in Asia, but prevalences are
likely to be declining as salt iodization spreads. However, as with other deficiencies,
the significance of mild, subclinical deficiency has probably been underestimated.
The situation as reported by the country studies is summarized in Table 4, which is
taken from Mason, Jonsson, and Hunt (1999).
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Table 4: Iodine Deficiency Disorders: Goiter Prevalences and Salt Iodization

Bangladesh

Prevalences of Goiter(%), in
Specified Population Groups
(Year)
A
47.1%
All (1993)
55.6%
Women, 15-44y

% Households with
Adequately Iodized Salt

Range Reported in Goiter
Prevalences

B
44% (1993)

C
27.2% (hills, M)
to 59.8% (flood, F)

7% (1995-98)

1-39% by area

Cambodia

12%
17%

8-12 years (1997)
all

PRC

20%

Adults, year not specified 76% (1995)

India

25%

Endemic areas,
Age, year not specified

50-75% (1995)

1.5% (Assam)
to 68.7% (Mizoram)

Pakistan

30%
40%

6-12 years, (<1993)
all

23% , year not
specified

14-82%

Sri Lanka

7-30%

All (1980s)

47% (1995-98)

Philippines

21-27%
6%

Pregnant women (1993)
All ages

15% (1995-98)

Viet Nam

9-40%

8-12 years (1993)

6% (1997)

9-40%

Source: Mason et al. (1999, table 1.5).

The prevalence of goiter ranges widely, varies between areas, and is not
consistent through time. For example, three surveys in Bangladesh reported goiter
rates of 29 percent in 1962-1964, 11 percent in 1981-1982, and 56 percent in 1993;
however, the latter figure included palpable, not just visible, goiter and more extensive training of investigators, and the comparability of samples is uncertain (Yusuf et
al. 1993). In any event, it is clear that IDD, as assessed by goiter, is widespread. It is
likely that salt iodization will result in a major improvement, if quality control can be
strengthened.
Better data are available on the extent of salt iodization, as manufactured and at
the household level. Country reports are shown in Table 4, column B, with a range of
23 percent to 76 percent in the countries providing data. An average of 60 percent of
households in Asia were reported by UNICEF to be consuming iodized salt in 1997.
However, some household surveys directly assayed the iodine content of salt, and
found it to vary considerably. Anecdotal reports indicate that iodine content can bear
little relation to package labeling. While there is no doubt that promotion of iodization of salt has had enormous impact, the urgency now is to assure quality control.
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Multiple Deficiencies and Interactions
Multiple deficiencies and interactions must be very common, although seldom
assessed. Interactions may mean that reducing only one deficiency when there are
several affecting the same individual may have no effect. We have calculated from
the simple assumption that the worst off are those likely to have multiple deficiencies, to try to get an order of magnitude estimate of the extent of two or more deficiencies concurrently in the same children; results are shown in Table 5 (Mason,
1999). In South Asia, over one-third of children may have at least two deficiencies,
and around 20 percent is the estimate for East Asia and the Pacific, which includes
the PRC. Getting on for 100 million children would thus be affected.
Table 5: Illustration of Possible Overlap of Micronutrient Deficiencies
in Preschool Children, Approximately 1995
Region

Anemia

Vitamin A Deficiency
(subclinical)

IDD Affected

Percent with 2 or more
Micronutrient Deficiencies

Preva- Estimated
lence Number

Preva- Estimated
lence Number

Preva- Estimated
lence Number

Preva- Estimated
Number
lence

(%)

Affected

(%)

(millions)
South Asia
Sub-Saharan
Africa

Affected

(%)

(millions)

Affected

(%)

(millions)

Affected

(millions)

52.7

93.8

35.6

59.5

17

28.4

35.6

59.5

35.2*

63.6

35.3

36.0

18

18.4

35.2

35.9

9.8

4.2

20

8.6

20.0

8.6

Middle East/
North Africa
East Asia/Pacific

14.1

20.0

18.2

29.6

21

34.2

18.2

29.6

Latin America
and Caribbean

22.9

13.0

19.6

10.2

11

5.7

19.6

10.2

Total
34.2
190.4
26.5
139.5
18
95.3
27.3
143.8
Notes and Sources:
Data assembled for MN-Net update and Mason et al. (2000).
Anemia: Prevalence and number affected data is from WHO (1993, Table 8). Prevalence of anemia among different
populations based on 1996 national data. Some approximations were used for anemia by region including:
South Asia is the approximation for the WHO Southeast Asia; Sub-Saharan Africa and Middle East/ North
Africa are weighted and combined into one region including the WHO Africa and Eastern Mediterranean; East
Asia /Pacific is the approximation for the WHO Western Pacific Non-industrialized; Latin America and
Caribbean are the approximation for the WHO Americas non-industrialized.
VAD: Prevalence and number affected data is from MI/UNICEF/Tulane (1998).
IDD: Prevalence data is from data assembled in Mason et al. (2000). All IDD data is just an illustrative example that
sets the prevalence of iodine deficiency in preschool children to the same prevalence of that found in 6-11year-olds. Although the prevalence of iodine deficiency is likely lower in preschool children than that in
school-age children, no adjustment factor was used due to assumed vulnerability of the children in utero from
the mother’s iodine status.
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A number of important interactions are indeed emerging. Both iron and vitamin
A deficiencies cause anemia (Schultink and Gross 1996); most micronutrient deficiencies (e.g., zinc, iron) affect the immune system; both iron and iodine affect
cognitive development; protein/energy, calcium, and vitamin D affect longitudinal
growth; and so on. If any of these relate to consecutive steps along a metabolic
pathway (and this is likely) then fixing one deficiency alone will not improve the
situation. This is in line with work by Golden (pers. comm.), who showed much
increased recovery rates in severe malnutrition when a complete range of micronutrients was provided. It is argued that this is relevant because children’s growth patterns
in poor countries are typically of successive episodes of growth failure (with infectious disease) and catch-up growth. Wasting involves loss of tissue and its contents,
which need to be replaced for adequate catch-up; inadequate catch-up is the proximal
cause of much of the growth failure in Asia.
Multiple micronutrient supplementation and fortification, discussed in the next
section, is thus indicated not only on the grounds of operational advantage, but may
actually be essential for biological impact in many circumstances.

Strategies for Controlling Micronutrient Deficiencies
The principles for effective control of micronutrient deficiencies are covered
authoritatively and in detail in a number of recent publications. The Institute of
Medicine of the US National Academy of Sciences (NAS) recently published the
results of extensive consultations and the associated background papers (IOM/NAS
1998). The volume contains an important synthesizing chapter on program design by
Howson, Kennedy, and Horwitz (1998). What follows is in line with these views,
focused on the specific needs of Asia. Papers by Viteri (1998) on iron deficiency,
Underwood (1998) on vitamin A deficiency, and Stanbury (1998) on iodine deficiency provide much of the general background and justification, and this paper does
not attempt to duplicate this definitive material. Specifically on iron, a recent publication by Gillespie (1998) for the Micronutrient Initiative (MI) goes into more detail
than the NAS document in examining issues of supplementation and fortification.
Recently, an expert consultation on “Strategies to Accelerate Programs to Reduce
Iron Deficiency” was convened and provided broad consensus on key issues
(UNICEF/UNU/WHO/MI 1999).
The conventional framework of “supplementation, fortification, food-based approaches, and public health control measures”, is laid out in these and other documents—for example it is clearly explained in the NAS report (see IOM/NAS 1998,
Table 1-1 for a summary). Within the framework, supplementation and fortification
can be universal or targeted; and “food-based approaches” refer to nutrition education, food production, and “food-to-food fortification”, meaning mixing of staple
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foodstuffs, like mango with gruel, at the household level. The “public health control
measures” (as formulated in the NAS report) are immunization, parasite control,
water and sanitation, control of diarrheal diseases and acute respiratory infections,
and personal sanitation/hygiene. These undoubtedly account for much of the recent
reduction in deficiency diseases (notably of VAD). These programs are covered more
usually in health sector reviews and policies, and are not greatly influenced by
consideration of micronutrient deficiency control. They will thus not be a focus here.
In the long run, fortification is likely to play a central role in the control of most
micronutrient deficiencies in Asia, as it has already in the industrialized world. But a
mix of strategies will be needed to reach this stage. Here we lay out the steps and
their linkage as they appear appropriate for the next 10-20 years, bearing in mind that
new research in both the deficiencies and the technology for their control may
change this perspective—indeed supporting such research is likely to be an excellent
investment. A summary is given in Table 6.
Table 6: Priorities for Controlling Micronutrient Deficiencies in Asia
Method
Nutrient
Vitamin A

Supplementation
VAC high dose for
children.
Research: VA low
dose, in multinutrients,
especially for ANC

Fortification
Situation-specific research,
then applied
(e.g. in vegetable oil).

Food/nutrition education
Education of doubtful wide
effectiveness.

Iron (/folate)

Tablets in ANC, as part
of multinutrients; also
population groups.

Nonrice staples: situationspecific research, apply in
cereals and other foods.
Rice staples: general
research is high priority.

Possibly try to reverse trend
in falling production and
consumption of pulses.
Education largely inapplicable
in vegetarian cultures.

Iodine

Not current, but might
apply as part of
multinutrients in ANC.

Quality control main issue; Raising awareness about
try community-based testing iodized salt.
and enforcement.

VitD/Ca/P
rickets/stunting

Research needed into epidemiology, causality, and significance of rickets,
stunting (and whether related) especially in China (and Mongolia).

Water-soluble
vitamins
(B-vitamins, C)

Likely benefit as part of multiple nutrient supplementation and fortification.

Ca, Zn, other
minerals

Research is indicating possible generally important role, notably for Zn.
Probably indicated for supplementation and fortification; watch for interactions
e.g. with iron.

Other-fat-soluble Research needed. Are they a problem of public nutrition significance?
vitamins (E,K)
Note: See tables 1-1 and 2-1 of IOM/NAS (1998), based on levels 2 and 3 of deficiency (mild–moderate).
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A medium-term strategy should build on current programs and experience in
supplementation, fortification, and food-based approaches. It should include research
in a number of areas, including the effects of the deficiencies and their extent, and
effective control. Only for iron is efficacy of programs an issue, and this is more
social than biological—supplements or fortification can improve iron status if there is
accessibility and compliance. New research into basic mechanisms will almost
certainly establish a wider range of important micronutrient deficiencies, and,
crucially, the interactions between them. This may be one key to progress. For
example, as mentioned earlier, if both VAD and iron deficiency cause anemia then
trying to control one deficiency at a time will not be effective in reducing anemia.
Thus the usual approach of tackling one micronutrient at a time no longer
makes sense. Vitamin A may be a partial exception as high doses for children and for
mothers just after delivery give a unique opportunity to reduce deficiencies, but this
cannot work for most reproductive-aged women, who are emerging as a key target
group and need more frequent low doses. Nor should the aim be restricted necessarily to the three high priority deficiencies of iron, iodine, and vitamin A. The better
focus will be on multiple micronutrient fortification and supplementation, and this
should be a central feature of a new strategy.
Vitamin A Deficiency Control
The number of children given high-dose vitamin A capsules or solution (India)
twice yearly is already large. Data from the country reports is based on estimates of
program coverage, and assessments can also be made from the numbers of capsules
distributed (MI/UNICEF/Tulane 1998). Essentially, those countries that officially
recognize the problem have access to and are distributing about enough capsules to
reach all children under five years of age, and those that do not recognize the problem have minimal coverage. Thus in 1994-1996, Bangladesh, Cambodia, Philippines,
and Viet Nam reported around 90-100 percent program coverage (although
Cambodia and Philippines reported lower supplies of capsules at 31 percent and
62 percent). In India, erratic supply of vitamin A syrup and distribution logistics are
reported to have depressed coverage to below 30 percent of all children under three
years of age. Pakistan and Sri Lanka reported no coverage and less than 5 percent
potential coverage from capsule supply, and had not at that time recognized the
problem (this may have now changed for Sri Lanka, but not yet in Pakistan). Recognizing and giving continuing priority to the problem is a prerequisite, and steps are
needed to ensure this. These may start with an assessment: a recent survey in
Sri Lanka (Government of Sri Lanka 1997) showed around 30 percent prevalence of
low serum retinol and was instrumental in creating the awareness that is now leading
to VAD control programs.
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High-dose vitamin A capsules are delivered as a blanket approach for children
through National Immunization Days (NIDs) (e.g., Bangladesh, Cambodia), through
Vitamin A days (or weeks), and otherwise with immunization contacts and through
the health services. Through a combination of NIDs and a specially organized annual
Vitamin A week, Bangladesh is achieving coverage rates of over 90 percent. Medical
use of vitamin A, when children present with infections, is common. Providing a
vitamin A capsule to mothers within one or two months of delivery is also catching
on—policies exist in Bangladesh, Cambodia, Philippines, and Viet Nam. These
methods are becoming well tried and tested. The policy should be to sustain and
expand them to full coverage for at least the next 10-20 years, even though clinical
VAD is disappearing, because subclinical VAD is dangerous and is likely to
continue to affect children for this period. Monitoring of programs and periodic
assessment of impact should be an additional priority (Mock and Mason 1999).
The next steps are to shift toward fortification, and to include vitamin A in low
doses in multiple nutrient supplementation. In most of the study countries, fortification of various foodstuffs with vitamin A is under active investigation. The country
reports and information from a UNICEF survey in 1997 (MI/UNICEF/Tulane 1998)
indicate that the Philippines, India, and Pakistan (AERC 1998) have current vitamin
A fortification programs—the latter two of limited outreach. The common vehicles
used or under study are vegetable oil and hydrogenated fats, margarine, sugar, wheat
flour, and milk. Soft drinks and convenience foods (e.g., instant noodles) are fortified
in the Philippines. In Thailand, a triple-fortified spice package is widely marketed
with several instant foods (such as noodles) and is reported to be commercially viable
(Chavasit and Tontisirin 1998).
Investment in research and development now could ensure that all the study
countries have national vitamin A fortification programs providing for much of the
needed dietary intake over the next five to ten years. At the same time, dietary
promotion should be supported, extending beyond the conventional focus on fruits
and vegetables to include other dietary sources whose efficacy has been demonstrated, such as red palm oil and eggs. Malaysia and Indonesia are among the world’s
largest producers and exporters of palm oil, mostly refined. The refining process
removes most of the betacarotene present. However, a process has been developed
recently by the Palm Oil Research Institute of Malaysia that removes the characteristic odor and taste of red palm oil without losing the betacarotene. If this refined red
palm oil can be offered at prices competitive with normal refined palm oil, it could
be a major dietary strategy to improve vitamin A status in several Asian countries.
Iodine Deficiency Control
Iodine deficiency control is being tackled effectively in some areas in the region
through salt iodization. All the countries in the Project have salt iodization programs
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supported by legislation. The major issues are that the iodine content varies very
widely between manufacturers, wholesalers, and retailers, and that remoter areas,
which are often also the most affected, may not have access to the iodized salt. These
may simply be rectified with time and vigorous support to the programs.
Some innovations are possible. The iodine content of salt can be tested semiquantitatively, with kits produced in India, Bangladesh, Thailand, and Indonesia,
(also available through UNICEF), at the local level, in community-based programs,
and through health facilities and schools. Awareness of whether the salt they are
currently eating is actually iodized (as it is supposed to be, according to the label),
plus knowing the consequences of deficiency, could do a lot to produce pressure
leading to better quality control. This approach seems ready for pilot-testing, and
could lead to an appealing program design. Salt-testing kits could be considered not
only as the critical tool for alerting people to the absence of iodine in their salt, but
also as the center piece of an education effort to teach children the basic facts about
IDD and the practice of using iodized salt. School health education is one of the best
ways to establish the universal norm of using iodized salt. There should also be
discussion on how to get the mass media involved in periodically reminding the
public of the danger of IDD and the proper use of iodized salt. Norms need reinforcement from time to time if they are to be sustained.
Iodized salt is not the only way to supply iodine. Blended foods, for example,
can be fortified, like Thriposha in Sri Lanka, which provides significant amounts to
the poorer 30 percent of households who have access. At least until the iodine
content of the salt supply can be better assured, it may be worth including iodine
when there are suitable opportunities in both multiple fortification and multiple
supplementation.
In many Asian countries, salt iodization is the first large-scale experience in
national fortification of a commodity. This has provided valuable lessons in collaboration between government, industry, NGOs, the media, and other sectors. It has also
offered insights into building and sustaining an intervention politically, technically,
financially, and culturally. Success with salt iodization is generating the confidence
to address other more complex micronutrient problems. But sustaining iodine programs calls for continued political commitment and the motivation of industry.
Producer compliance, quality assurance, logistics problems, and bottlenecks need to
be addressed through effective advocacy, social communications, monitoring of salt
iodine levels, regulation, and enforcement.
Iron Deficiency Control
Iron deficiency control is far more difficult. One underlying problem is that the
iron content of the Asian diet has been falling since about 1970, not only the overall
supply, but also the concentration of iron in the diet has fallen (e.g., as iron per
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kilocalorie). This is probably partly due to the substitution of pulses (e.g., beans and
peas) by cereals associated with the green revolution (ACC/SCN 1987,1992; World
Bank 1994). Moreover, most of the iron is from vegetable sources and thus is of low
bioavailability. The most available source, haem iron from meat, is excluded from
the vegetarian diets of large sections of the population. In fact, Viteri (1998) estimates that it is difficult to obtain enough bioavailable iron at all on vegetarian diets.
Most countries have some form of iron supplement distribution, often with
antenatal care. But problems include poor compliance with taking tablets daily, and
inadequate distribution, logistics, and counseling. It has been reported that, in India,
an adequate procurement of millions of iron tablets at state level became a meager
and quite inadequate supply in clinics (Gillespie, Kevany, and Mason 1991). Weekly
supplementation has some effect, although it is less effective than daily supplementation, but even a weekly regime will pose major problems in reaching those that
need it. While undoubtedly iron (or usually iron/folate) supplementation should form
a regular part of antenatal care, clinic attendance and adherence are likely to remain
sporadic.
Iron fortification of cereals, especially wheat and corn flour, is rapidly gaining
ground in parts of the world where these are staple foods. Indeed, in these areas,
which include Pakistan and northern India, this approach may have the potential for a
coverage and impact comparable with salt iodization. An important factor determining the absorption of the iron in milled flour is the level of extraction. High
extraction flours (with extraction rates above 82 percent) have high phytate contents,
which restrict the bioavailability of the nutrients in the flour. For this reason, a recent
assessment of flour fortification in India indicated that fortifying whole wheat flour
with the traditional iron compounds would not be worthwhile. Concern regarding
absorption has prompted renewed interest in the use of newer iron compounds:
specifically sodium iron ethylenediaminetetraacetic acid (NaFeEDTA) and aminochelated iron. In diets containing inhibitors, the iron in NaFeEDTA is two to three
times more available than from ferrous salts and an absorption of 8-10 percent can be
expected. Studies to test the use of NaFeEDTA are currently in progress in India
(wheat flour), PRC (soy sauce), and Viet Nam and Thailand (fish sauce) (Sinawat
1998).
There is also an urgent need to ensure that young children obtain enough iron in
their diets through commercial or household levels, and to fortify complementary
foods. However, many of those who most need increased intake of bioavailable iron
have rice as their staple food. Fortification of rice with iron-containing products is
not easy, it washes out with cooking, discolors the rice thus reducing acceptability,
and is processed by many small-scale producers, among other problems (Gillespie
1998). Research is being done in a number of centers, and more support for such
research can be expected to yield dividends. Widespread fortification with iron will
eventually be possible. The issue is to invest now to hasten that process.
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No single intervention will solve the iron problem, although fortification should
play a central role. Deciding what to do should not be seen as “either-or”, but as
“and-and”. Supplementation of at-risk groups (including young children), fortification, dietary modification, parasitic disease control, and the overall education of
policymakers, professionals, and the public, all have their place. The relative prerequisites, costs, constraints, and opportunities all need to be explored in each situation
to determine the appropriate mix of interventions. These should be integrated and
mutually reinforcing—for instance, the focus on supplementation can benefit from
being reinforced by greater attention to fortification or dietary promotion.
In the wider picture, technological problems are not nearly as serious as the
operational issues related to making programs work and reach their targets. Supply
and logistics, communications and community participation, and partnership building
across a wide range of players, public and private, are all important to ensure the
effectiveness of efforts to reduce anemia and iron deficiency in large populations.
Many of these needs interact, and many of the interventions are mutually reinforcing.
Developing a new and medium-term strategy for investment support provides
an opportunity for considering emerging needs and problems. A number of other
issues can be considered as indicated in Table 6.
Rickets
The persistent reports of very high prevalences of rickets in the more northern
parts of the PRC are very striking (PRC 1999), and rickets has also recently been
reported in Mongolia (D. Fraser, pers. comm.). In the PRC, prevalences as high as
44 percent are observed, and while young children are the most affected, rickets is
also reported in adolescents. The existence of rickets may be linked to the slow
progress in reducing stunting in the PRC, in contrast to the more rapid reduction of
underweight. If so, this has major implications for general nutrition programs. But
rickets must also be addressed as a problem itself, and here a better understanding of
the etiology is needed—it is almost certainly not as simple as a straightforward lack
of vitamin D due to limited exposure to sunlight, although seasonal changes in
incidence are suggestive. Dietary calcium and phosphorus are likely to be involved,
as are dietary factors that inhibit their absorption, as well as other possible growth
factors. Nonetheless, the problem may respond to increasing dietary vitamin D
intakes. As this can be approached relatively easily through fortification, it should be
investigated as a matter of priority. If low intakes of calcium are responsible, then
there are important implications for food policy.
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Zinc Deficiency
There are no specific signs for zinc deficiency (Golden 1994, 1995), so its
detection depends on measuring responses to changing intake, usually in supplementation trials. These have only been done in sufficient numbers recently, and,
while the results are not always consistent—as might be expected as the deficiency is
likely to interact with other factors—it is likely that zinc deficiency is widespread
and contributing to childhood illness (Gibson, Ferguson, and Lehrfeld 1998).
Diarrhea in particular has been studied (Mehta and Blecker 1998).
The policy for addressing additional possible micronutrient deficiencies, once it
is accepted that tackling one at a time may no longer be appropriate, is based on a
different set of considerations. The better approach, as argued above, is going to be:
(i)

to promote fortification widely, often multiply in the same commodity or
processed food, otherwise by fortifying a range of suitable vehicles; and

(ii) to promote multiple nutrient supplementation, with some variation
between different target groups (e.g., iron especially for women and
children).
This being so, the question of whether to include a wide range of nutrients,
such as zinc, or the water-soluble vitamins (Bs and C), turns more on the possible
cost-effectiveness in terms of health and nutritional outcome, than on the extent,
consequences, and presentation of the deficiency. The argument may be the reverse
of the usual—do we have reason not to include a micronutrient that may be limiting?
For example, a cheap vitamin (say thiamine) might be included even if the evidence
for deficiency is sparse. Indeed, this is what happens with blended foods like
Thriposha, commercial weaning foods, and breakfast cereals. Hence the undramatic
deficiencies (like zinc, folate, and perhaps other water-soluble vitamins) may finally
get attention through a policy of multiple fortification and supplementation. Table 7
sets out the costs of addition of several micronutrients and demonstrates that the
actual additive costs are quite small and possibly affordable in many Asian countries.
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Table 7: Cost of Food Fortification with Micronutrients
(additive cost only)
Vitamin
A (250 CWS)
D (100 CWS)
E (50% CWS)
B1
B2
B6
Niacin
Folic Acid
B12
C
Total

1/3 RDA
1111 IU
133 IU
5 IU
0.47 mg
0.57 mg
0.73 mg
6.3 mg
66.7 mcg
1 mcg
20 mg

Cost/Person/Year ($)
0.073
0.016
0.139
0.004
0.013
0.006
0.019
0.001
0.014
0.055
$0.339

Note: Hoffman Laroche prices in November 1997.

Multiple Fortification and Supplementation
Multiple fortification is common in commercial products, breakfast cereals
being a good example. Double fortification with specific nutrients, notably iron and
iodine in salt, has been investigated for some time; here there are a number of
problems of interaction and acceptability. The effectiveness of doubly fortified salt in
improving iron and iodine status among women and children in Ghana has been
demonstrated only recently (Assibey-Berko 1999). But, as the scope of possible
products to fortify expands, this will become easier technically, and the issue will
increasingly be to implement feasible solutions. Thus in the context of the Project,
support for the necessary research, promotion, pilot testing, and policy commitment
for multiple fortification, in close cooperation with the food industry, represents an
important opportunity to make a real difference.
There has been a growing consensus on the need to provide a multiple micronutrient supplement to women on a daily basis during pregnancy and on a weekly
basis ahead of pregnancy. The minimum suggested contents for such a supplement
are vitamins A, B6, B12, and D, with iron, folic acid, riboflavin, zinc, and possibly
thiamine and vitamin C (Huffman 1998). There is clear evidence that these nutrients
are strongly related to safe motherhood (reducing anemia and other maternal health
concerns) and pregnancy outcomes. Thailand has already been providing multiple
micronutrient supplements (containing vitamins A, D, thiamine, niacin, and B6) to
pregnant women since 1980. The cost is estimated at less than US$1 per pregnancy.
The feasibility of multiple supplementation as pills or tablets is not very different from that of single nutrient supplementation, but the main issue is that they would
need to be taken regularly and frequently. One parallel is iron supplementation for
women, which is not widely successful. While the side effects of taking iron tablets
may be a constraint, there are many others, including distribution, counseling, and
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the simple difficulty of taking tablets every day. Test marketing and promotion of
multiple supplements may be practical in some societies, perhaps those that are more
urbanized and developed, but other means of providing multiple supplements also
need to be looked into.
The use of a spice or condiment mixture containing multiple nutrients looks
very promising. In Thailand, a small packet of tasty spice-nutrient mix is marketed
(e.g., with instant noodles), and appears widely accepted. Engaging the food industry
in developing such approaches is clearly a way ahead.
Finally, we should keep in mind that there are many other food constituents that
may have an important impact on health. Some are now being shown to have large
effects on chronic disease, such as the impact of selenium on cancer initiation (Clark
et al. 1996, Nelson et al. 1999). More generally, certain foods, of which fruits and
vegetables are the most obvious, appear to have a surprisingly large protective effect
against cancers (Miller 1990, 1995); and dietary links to circulatory diseases are well
established (e.g., Lichtenstein et al. 1998, Suter 1999). In view of the likely emergence of chronic diseases, such as diabetes and heart disease, as a critical health
problem in midlife—perhaps triggered by a combination of intrauterine growth
retardation and inappropriate diet in early life—it may be wise to take a closer look at
how these protective factors can be promoted, including possible fortification.
Information
Setting policies and designing programs for addressing micronutrient deficiencies requires detailed and extensive information, but the current information situation
in the study countries is very inadequate, all the way from basic research, through
evaluation, to monitoring interventions and trends in deficiency. Moreover, misunderstandings and even misinformation are common. The NAS highlighted that “there
are a number of widely held beliefs among designers and implementers of micronutrient interventions that have not been empirically tested and that require such
testing” (IOM/NAS 1998). Two examples of this conventional wisdom are quoted.
The first refers to the belief that social marketing and education of recipients are
essential—in fact the one example quoted to support this idea, the Thai ivy gourd
experiment, showed little biological impact, although production and dietary habits
changed (Smitasiri and Dhanamitta 1996); and this, as the NAS report states, is one
of very few such examples. We had earlier noted the absence of evidence for impact
of dietary change efforts on VAD (Gillespie and Mason 1994), and this does not
seem to have improved much. The second is “the belief that community-level
involvement is critical to high-coverage and sustainability of progress achieved by
programs”. Again, this points to the urgent need for rigorous and clear-sighted
evaluation.
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Monitoring of trends in the deficiencies is still at an early stage. Only recently
were data assembled to demonstrate the rapidly improving trends in clinical VAD
(MI/UNICEF/Tulane 1998). This has important policy implications, for instance for
the timing of interventions, but needs more confirmation and continued assessment.
Equally, subclinical deficiencies are emerging in importance, but we have much less
idea of the current situation, let alone the trends. More investment in assessments
would pay off in terms of better planned and evaluated programs.
Because some of the important interventions are of known effectiveness, notably salt iodization and high-dose vitamin A capsule distribution, much is to be gained
by the relatively easy monitoring of these interventions. If this were done systematically, fewer impact evaluations would be necessary.
Technical and sociological research, as has been stressed, is urgent for progress
in tackling iron deficiency in particular, as well as for better fortification with other
nutrients like vitamin A. The growing acceptance of multiple nutrient interventions,
for example using condiment mixes containing several nutrients, is calling for both
general and situation-specific research on practical ways of proceeding on a large
scale.
Finally, focused research is indicated for problems whose significance is only
now becoming clear. The most prominent of these are rickets in the PRC, and zinc
deficiency probably throughout the region. For these we need to understand everything better: the extent, severity, causes and consequences of the deficiencies;
feasible interventions and their priority; and the expected benefits to justify the
investment. All of this is within the scope of applying present knowledge and research methods, as has been described for the progress in applying science to policy
formation and program design in relation to vitamin A (Bouis and Mason 1996).
Public–private Partnerships to Address Micronutrient Malnutrition
The food industry is playing an increasingly critical and complex role throughout the world. In developed countries, changes in living and marketplace patterns
have stimulated changes in food industry practices, the result being a diversity of
food processing technologies bringing ever-changing numbers and types of foods
onto the market shelves. Food fortification has played a major role in the health of
these populations over the last 40 years, and most of the known nutritional deficiencies have been eliminated. In several Asian countries, fortification is increasingly
recognized as the best long-term measure to improve the micronutrient status of large
populations. Simple technological solutions to the problems of micronutrient deficiencies exist but are often complicated by economic, social, and political factors.
Intervention strategies must take these factors into account. This is the challenge as
well as the opportunity for the food industry—both multinational and domestic, small
and large-scale—and active support from the other sectors should be sought. What is
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urgently needed is to identify a set of priority actions and initiate a continuous
dialogue between the various sectors so that the implementation of schemes that will
permanently eliminate malnutrition moves quickly. Specifically, a multisectoral
partnership needs to be built between industry, national governments, international
agencies, expert groups, and other players to work closely on specific issues relating
to technology development, food processing and marketing, free market approaches
with minimum price support mechanisms, standards, quality assurance, product
certification, social communications and demand creation, monitoring, and evaluation. Guidelines on these issues should then gain acceptance and be implemented at
the country level. A multisectoral group within each country should define a feasible
affordable strategy designed for the target population, identify opportunities for the
involvement of the food industry, and assist in promotional and educational efforts to
reach the target population.
This coalition will benefit private sector partners, not just as a lever to improve
performance in the marketplace, but also to show that the private sector has social as
well as economic interests. It will benefit governments, which have a mandate to
improve the lives of their peoples. And it will allow national and international
development agencies to provide technical support and seed money in an efficient
and economic way.
The basic challenge is to bridge the communication gap between the public and
private sectors in understanding their needs and respective roles and responsibilities.
While constraints and shortcomings do exist, there is no need to delay immediate
action in the following areas:
(i)

Opening channels of communication. Providing communication to all
partners regarding the distribution and impact of macronutrient and micronutrient malnutrition, public and private resources that potentially can
be brought to bear, and benefits accruing to each sector.

(ii)

Creating public awareness. Making consumers aware that malnutrition
diminishes the quality of their lives and that nutritious foods can play a
role in a more prosperous future. How this promotion will be handled
collaboratively by the public and private sectors will be one of the first
issues to address in the public–private collaboration.

(iii) Developing consumer demand. Informed consumers choosing to purchase nutritious products will determine the success of food enrichment
and promotion both as a public health strategy and as a private investment. Developing consumer demand entails not simply targeting populations and promoting nutritious products, but also developing the right
product, price, and packaging.
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(iv) Defining coverage and market segments. While the public health community seeks high coverage of large populations, the private sector segments the market to identify niches of opportunity. How large must a
market segment be before it can be recognized as contributing to a public
health goal, and therefore eligible for public recognition or support? Each
national dialogue will determine its own approach to this issue.
(v)

Identifying food vehicles. Food vehicles should be selected through a
process of market research that demonstrates that they are consumed by a
vast majority of the population, are affordable to those most in need, and
respect both political sensitivities and consumer preferences. A number
of food products can play complementary roles in a national food and
nutrition strategy.

(vi) Marketing campaigns. With broad agreement that public awareness and
consumer demand are high priorities, collaborative public–private marketing campaigns are important issues for national dialogue. While public
agencies have the credibility to market the health benefits of good nutrition in general, private companies can effectively promote consumer
benefits of specific products.
(vii) Keeping products affordable. Consumer prices and producer costs must
be balanced so as not to discourage demand or supply. With strong communication between public and private sectors, purchasing, processing,
marketing, and distribution activities can be coordinated across market
segments to keep cost increases to a minimum.
(viii) Assuring quality. Complementary public–private roles need to be defined
in developing legislation and regulations, providing resources for laboratories and technical personnel, and establishing quality assurance and
monitoring methodologies at the producer and retail levels.

Specific Opportunities for the Immediate Future
There are many opportunities to improve child nutrition in the study countries
through micronutrient deficiency control programs. As the calculations of costbenefit indicate (Mason, Jonsson, and Hunt, 1999, chapter 5), they are likely to be
among the most attractive for investment, whether compared to other nutrition, or
health, or indeed other development policies. From the range of possible opportunities, we highlight some broad and some focused actions below:
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(i)

Promote sustained awareness-building of all those concerned, from policymakers, through health and nutrition professionals and ultimately to the consumer, regarding the consequences of micronutrient deficiencies, the ready
availability of cost-effective solutions, and the urgent need to take action.

(ii)

Create multisectoral partnerships that draw on the active participation of the
private sector, NGOs, the education sector, and the agricultural sector to
eliminate micronutrient malnutrition.

(iii)

Create the capacity to assess micronutrient status and to plan, implement, and
monitor interventions through information dissemination and by updating the
medical/health training curricula.

(iv)

Improve quality control of iodized salt, using testing kits, possibly included in
community-based programs.

(v)

Support vigorous research into the technical and sociological issues of fortification through a wide variety of foodstuffs, giving top priority to iron, but also
considering all other nutrients in short supply.

(vi)

Continue support for massive vitamin A dosing campaigns.

(vii) Test and promote multinutrient supplementation.
(viii) Solve the queries about rickets, calcium, and vitamin D where prevalent, and
design interventions.
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Women’s Status: Levels,
Determinants, Consequences
for Malnutrition,
Interventions, and Policy
  
Abstract. This paper uses a gendered conceptual framework of the determinants of
child survival, growth, and development to organize a review of the latest evidence on
the strength of causal linkages between child nutrition outcomes and the relative
status of women in seven Asian countries. Using a variety of indicators, the paper
demonstrates the considerable variation in the status of women relative to men in the
seven countries. Of the seven study countries, the status of women relative to men is
lowest in Pakistan, India, and Bangladesh. The paper also reaffirms that equality in
women’s status relative to men’s, controlling for a host of socioeconomic factors, has
a positive impact on child growth and discourages the intergenerational perpetuation
of gender-based discrimination. The paper explores some of the economic and
cultural explanations for the relatively poor status of women in the countries in
question and draws out implications for policy and project design. Efforts to modify
policy and project design to counter gender discrimination will rely on the effective
monitoring of the status of women and the supportiveness of the enabling legal
environment.

Introduction

W

omen are key in generating good nutrition and household food security. They have the greatest potential to make decisions that positively
affect child survival. However, the position and status of women
strongly influences their ability to make decisions to realize that
potential. Women’s position and status is formed around a series of cultural and
economic factors such as resource use, ownership, control, legal and ideological
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structures, and education and information. The status and position of women is
reflected by their ability to take decisions in the spending of household income, the
quantity and quality of child care they are able to provide, and health-seeking behaviors (including family planning decisions). The outcomes of decisions based on
women’s status and position also inform us about their status and position. How food
is allocated within the household, differences in the treatment of boys and girls in
terms of their psychosocial security, differences in morbidity between boys and girls,
differences in standardized anthropometric measures between boys and girls, and
differences in sex-specific mortality rates are all informative in this regard.
This paper summarizes the literature on these topics. The following section
provides a gendered version of the standard United Nations Children’s Fund
(UNICEF) conceptual model for child growth and nutrition. Later sections review the
evidence on women’s status (including gender and poverty), the consequences of
women’s status for child growth and malnutrition, household food security, income
generation, and intrahousehold resource allocation (toward infant females in
particular), and the determinants of women’s status—both economic and sociological. The final sections present broad types of policy and program changes that could
improve the status of women, and hence of infants, and conclude with some suggestions of actions to improve women’s status.

Conceptual Framework
The importance of the status and position of women in child survival is summarized in Figure 1, which is a “gendered” version of the UNICEF framework
(UNICEF 1998). The conceptual framework begins with the basic factors underlying
nutrition status. If women are over-represented in poor households, this is a strike
against nutrition. Poor women are likely to be poorly nourished, which has serious
implications for the nutrition status of their yet-to-be born children, and the birth
weight of newly born children. Adult female undernutrition also constrains the ability
of women to earn income, which tends to impair the nutrition status of their existing
children. Women with control over resources tend to have a larger say in how the
household allocates resources, and women are typically more likely to skew resources to the production of nutrition. If, however, the legal, political, and ideological structures in society do not reinforce women’s rights to, say, own land, or get
access to credit and family planning, then this control can be usurped. Education is
crucial for income generation and behavioral change. If girls do not receive the same
educational opportunities as boys, this has important negative consequences for their
total fertility rate, their labor force participation, and their ability to provide child
welfare.
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Figure 1: A Gendered Conceptual Framework of the Determinants of Nutrition Outcomes
Adult Development
Differential Ability to Earn
Income and to Learn
Child Malnutrition, Death,
and Disability
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Immediate
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Different male-female access or control over resources such as land
Potential Resources
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Source: Adapted from UNICEF (1998).
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In terms of underlying factors, women’s control of income is a key promoter of
household food security and nutrition. Women are more likely than men to spend
extra income on nutrition inputs such as food. Women with more control over
resources are also in a better position to provide care to children. Care is the provision in the household and the community of time, attention, and support to meet the
physical, mental, and social needs of the growing child and other household members
(ICN 1992). Care is manifest in six types of activities practiced by caregivers (typically women): (i) care for women, such as providing appropriate rest time or
increased food intake during pregnancy; (ii) breastfeeding and feeding of young
children; (iii) psychosocial stimulation of children and support for their development;
(iv) food preparation and food storage practices; (v) hygiene practices; and (vi) care
for children during illness, including diagnosis of illness, seeking care, and home
treatment (Engle, Menon, and Haddad, 1999). Poor water/sanitation and health
services represent the last set of underlying factors. In the event of an income or
health shock, do women and men reduce their care time to girls more than to boys?
Will they require girls to miss school more often than boys by using girls’ labor as a
complement to their own? When children get ill, do boys receive treatment before
girls do? Do boys receive higher quality health care than girls?
As we will see, the evidence suggests that women with higher status in terms of
decision making ability will be better able to generate and direct resources such as
food, care, clean water, and preventive and curative health care to young children
and, possibly, to redress any gender disparities. The papers by Engle (1999) on care
and Bouis and Hunt (1999) on food security, appearing elsewhere in this journal,
reinforce this conclusion.
In terms of immediate factors, what is the evidence on intrahousehold food
allocation? Are boys favored in terms of quantity or quality? Are there boy-girl
differences in the prevalence, incidence, and severity of specific illnesses? The net
effect of differences and asymmetries in the basic, underlying, and immediate causes
of child survival and nutrition are manifest in nutrition outcomes. Are there differences in boy-girl nutrition outcomes measured by anthropometric indicators? Finally,
differences in nutrition outcomes for young children will have implications for their
cognitive development and for their labor capacity and productivity as adults, and
thus nutritional status feeds back into the stock of potential resources in terms of the
quality of human resources.

What is the Status of Women in Selected Asian Countries?
There are many indicators of women’s status in the literature. They all rank
women in the countries of South Asia low in status compared to other countries in
Asia, Africa, and Latin America and the Caribbean. Several of these indices are
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presented in Tables 1 and 2. The indices are derived from the UNDP’s (1997)
Human Development Report. The indices and data in these tables indicate that
women in Pakistan, India, and Bangladesh have a considerably lower status than
those in the Philippines, People’s Republic of China (PRC), Sri Lanka, and Viet
Nam. Comparable data from Cambodia are not available.
Table 1 shows that the ratio of female to male life expectancy is lowest in India,
Pakistan, and Bangladesh. These three countries also have the highest ratio of male
to female literacy rates and school enrollment. The percent of income earned by
women is also lowest for these three countries. The UNDP’s gender-related development index is also by far the worst for these countries. Table 2 presents additional
indicators, which again demonstrate the low status of women relative to men in India,
Bangladesh, and Pakistan1 (interestingly Sri Lanka is more similar to the other South
Asian countries in terms of the indicators in Table 2 than the indicators in Table 1).

Table 1: UNDP’s Gender-related Development Index for Selected Asian Countries

Country
Sri Lanka
Philippines
PRC
Viet Nam
India
Pakistan
Bangladesh

GDI Rank
(Out of 146
Countries,
1=best)
70
81
90
101
118
120
128

Ratio of
Ratio of
Ratio of
Male to Female
Earned
Human
Female to
Male to
Combined Primary, Income Development
Male Life Female Adult
Secondary,
Share Index Rank
Expectancy
Literacy
Tertiary School
(%),
Minus
at Birth
Rate (%)
Enrollment Rate
Female GDI Rank
1.066
1.072
0.956
34.5
7
1.048
1.009
0.938
30.7
2
1.063
1.264
1.109
38.1
3
1.071
1.065
1.096
42.3
4
1.005
1.787
1.340
25.7
0
1.033
2.103
2.00
20.8
-1
1.004
1.992
1.323
23.1
-5

Notes: Data for Cambodia are not available.
The gender-related development index (GDI) is a gender disaggregated version of the Human Development
Index and is based on the relative differences between men and women’s life expectancy, educational attainment, labor force share, and relative wages (see Technical Note 2 in UNDP 1998).
Source: Numbers derived from UNDP (1997).

Another indicator of the status of women is individual income level. This kind
of information is quite difficult to collect and is typically only done for specific
research purposes (although this could change, see below). Nevertheless, it is frequently asserted that 70 percent of the world’s poor are women (UNDP 1995, United
Nations 1996). This distribution implies that globally there are 900 million poor
females and 400 million poor males. This “excess” of 500 million poor females is
considered implausible by some (Marcoux 1998). Surprisingly, robust evidence
1

Gillespie, Mason, and Martorell (1996) come to similar conclusions about Pakistan and India.
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supporting this distributional assumption is scarce.2 Much of the literature on gender
and poverty is impressionistic and anecdotal, due in large part to the failure of many
surveys to disaggregate and present information by gender (McGuire and Popkin
1990). Moreover, a focus on male-headed and female-headed households has perhaps distracted policymakers from a more general concern about the link between
gender and poverty. As a result, two basic questions have not been addressed. First,
do women contribute disproportionately to overall poverty? Second, do femaleheaded households contribute disproportionately to overall poverty? A related
question is implied by the answers to these two questions: does a focus on maleheaded and female-headed households serve as a good proxy for the poverty suffered
by individuals within households?

Table 2: UNDP’s Gender-empowerment Index for Selected Asian Countries

Country
Sri Lanka
Philippines
PRC
India
Pakistan
Bangladesh

GEM Rank
(out of 94 countries, 1=best)
70
35
28
86
92
76

Seats Held
in Parliament
(% women)
5.3
11.5
21
7.3
3.4
9.1

Administrators
and Managers
(% women)
16.9
33.7
11.6
2.3
3.4
5.1

Professional and
Technical Workers
(% women)
24.5
62.7
45.1
20.5
20.1
23.1

Notes: Data for Cambodia and Viet Nam are not available.
The gender empowerment measure (GEM) is based on the percentage shares of male and female participation in administrative and managerial positions, professional and technical jobs and their share of parliamentary seats (see Technical Note 3 in UNDP 1998).
Source: UNDP (1997).

A recent study by Quisumbing, Haddad, and Pena (1999) examining survey
data from ten developing countries (Bangladesh is the only study country in their
sample of surveys) concludes that there is weak evidence that females, as well as
households headed by females, are mildly overrepresented among the poor, but
nowhere near the 70:30 ratio that is often quoted. While female-headed households
are worse off in terms of a number of poverty measures, these differences are statistically significant in about a fifth to one half of the data sets, depending on the poverty
measure used. Poverty measures are also higher for females than males, with the
differences being significant in a smaller proportion of the data sets (about a fifth to a
third). In only two of ten datasets were gender differences strong: Bangladesh and
Ghana.

2

Visaria (1980a, b) are exceptions.
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Given that their analysis did not control for other individual and household
characteristics, these results should not be taken to argue that policy interventions
should not be targeted by gender. Even if there are no strong income poverty differences between men and women, in many countries women have lower levels of
education, assets, and social indicators than men—inequalities which, in many
societies, are directly or indirectly caused by gender relations. It is therefore quite
remarkable that poverty differences are not large, despite the massive discrimination
against women in terms of access to and control of resources.
The status of women may be low in the South Asian countries, but is it catching
up to the other countries? As Table 3 indicates, there is some tendency towards
convergence in the data, but the gap is still large. The data in Table 3 are taken from
various sources, including several World Development Reports (World Bank 19921996). Note the relatively low levels of female to male life expectancy in India,
Pakistan, and Bangladesh compared to the other countries, but also note the
improvements in the ratio in India and Pakistan between 1982 and 1991. Also, note
the differences between female and male literacy rates. Such differences are much
smaller in Sri Lanka, Philippines, and Viet Nam than in the other countries, albeit
still in favor of men. In the four countries where women fare worst—Bangladesh,
PRC, India, and Pakistan—the gender difference reduces somewhat between 1980
and 1995. In Pakistan and Bangladesh in 1995, however, the proportion of women
who were literate was still only half that of men.

Consequences of the Low Status of Women
The low status of women has many consequences for child health. The low
status of women lowers their influence on resource allocation and decision making
within the household. They are less able to influence decisions on desired family
size, health care-seeking behavior for children, the amounts and types of food fed to
children, and the amount of time to spend on child-rearing. Moreover, the discrimination the women faced as girls affects the nutrition status of their children through
their own smaller size as adults. Small women have a greater risk of having low birth
weight children and—some would argue—of obstetric complications due to smaller
pelvic size. The intergenerational patterns are particularly strong for girls. The low
status of women leads to an undervaluation of their time and to underinvestment in
their education. This in turn leads to wide gender differentials in wage rates for the
same activity. There is strong evidence from India that this adult wage male-female
differential is partly responsible for the relative underinvestment in girls (Rosenzweig
and Schultz 1982). Girl’s education is described by Ramalingaswami et al. (1997,
16) as the “key of keys” to reducing gender inequalities. They conclude that these
inequalities are particularly important for child nutrition: “the exceptionally high
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rates of malnutrition in South Asia are rooted deep in the soil of inequality between
men and women”.

Table 3: Trends in Some Indicators of Women’s Status in Selected Asian Countries,
1975-1995
Bangladesh

PRC

India

Pakistan

1,085
1,298
1,474

972
1,326
1,378

882
1,204
1,251

1,110
1,371
1,394

1,879
1,676
1,699

1,635
2,028
2,186

...
...
...

102
100

106
106

98
100

96
100

106
106

106
107

106
--

Female Illiteracy (%)
1985
1990
1995

78
78
74

45
38
27

71
66
62

81
79
76

15
11
6

17
17
13

...
16
9

Ratio of Female to Male
Literacy (%)
1980
1995

41
53

67
81

45
58

39
48

98
99

88
94

87
94

Female Share of Labor Force (%)
1980
1992
1994

43
7
42

44
43
46

34
25
32

23
12
...

35
31
36

27
27
35

48
47
50

Real GDP (constant dollars,
base year 1985)
1980
1988
1991
Ratio of Female to Male
Life Expectancy (%)
1982
1991

Philippines Sri Lanka Viet Nam

Note: Data from Cambodia are not available.
… means not available.
Sources:
Real GDP per capita for 1980, 1988, 1991 from the Penn World Tables (1999).
Female life expectancy from the World Bank’s World Development Report: 1984 (for 1982), 1990 (for 1988), and
1993 (for 1991).
Female illiteracy from the World Bank’s World Development Report: 1990 (for 1985), 1995 (for 1990), 1996 (for
1995).
Female and male literacy from UNICEF’s State of the World’s Children (1998).
Female share of the labor force from the World Bank’s World Development Report: 1996 (for 1980), 1994 (for
1992), and 1996 (for 1994).
All others from Mirko (1997).
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Poverty
A number of studies of the determinants of poverty have shown women’s education to be the strongest determinant of poverty reduction. Simulations from comparable studies using nationally representative samples from Egypt (1997) and
Mozambique (1996) have shown that mothers’ education is crucial to poverty
reduction (Datt et al. 1999, Datt and Jolliffe 1998). For example, from Egypt, Datt
and Jolliffe (1998) find that increasing mothers’ schooling from “none” or “less than
primary” to “completed primary schooling” reduces the proportion of the population
below the poverty line by 33.7 percent. Similarly in Mozambique, Datt et al. (1999)
find that increasing the number of adult females in the household that have completed primary school by one leads to a 23.2 percent decrease in the proportion of the
population living below the poverty line. In both of these country studies, female
education had a much larger impact on poverty than other factors, including male
education. The country case studies, and the India case in particular, also maintain
that improved education for girls and an improved vocational education for adolescent girls are top priorities in terms of actions for nutrition improvement.
But it is not just women’s human capital that appears to be important in preventing poverty. A study of social capital by Cross (1999) in KwaZulu-Natal Province, South Africa, identifies two types of networks that are important for household
welfare: bound and achieved. Bound networks consist of close relatives, and are
primarily cultivated by women. Achieved networks are networks that are developed
more at the discretion of the individual, and these tend to be cultivated more by men.
The study indicates that male networks tend to be more important for moving the
household out of poverty, and female networks are more important in preventing the
household from falling further into poverty in the aftermath of a negative shock.
Whatever can be done to promote women’s status will further enhance their ability to
develop these networks of social capital—networks that, it has been argued, contribute very significantly to overall household income (Narayan and Pritchett 1997,
Knack and Keefer 1997).
Child Nutrition
Multivariate evidence at the cross-country level that links women’s status and
child undernutrition is growing. In a recent paper, Osmani (1997) attempts to use
cross-sectional data to explain the very high rates of child undernutrition in South
Asia. Osmani notes that the dummy variable for South Asia is very significant in the
regression explaining child underweight. When he adds low birth weight prevalence
to the equation, both it and the South Asian dummy become insignificant. When he
replaces the South Asian dummy with the birth weight variable, the latter is significant, but does not lift the R-squared much above the model with just the South Asia
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dummy. Osmani (1997, 18) thus concludes that “the exceptionally high incidence of
low birth weight is what lies behind the exceptionally high rate of child undernutrition in south Asia”. This conclusion is a reasonable one, but there may be other
reasonable conclusions too: perhaps there are other variables strongly affecting child
undernutrition and having very different values in South Asia that cannot, as yet, be
measured, such as levels of care, weak immune response due to heavy bacterial loads
exacerbated by overcrowding, etc. Osmani suggests that if low birth weight is the
missing link in explaining the differences in underweight prevalence between south
Asia and the rest of the developing world, then it has a lot to do with maternal
mortality and morbidity and, hence, women’s status. He concludes by stating,
“[P]erhaps there is something in South Asian culture an aspect of its culture that
bears on the treatment of women, especially in their reproductive age that is not fully
captured by our existing explanatory frameworks. If we want to know more about
our nutrition and what to do about it, we must learn more about our women and their
deprivation” (Osmani 1997, 21).
Frongillo et al. (1997) also use cross-country data in an attempt to explain
stunting and wasting of young children. They find that an increased female literacy
rate is associated with a decline in stunting (but not wasting). From a program point
of view, this suggests that improvements in girl’s education will have an impact on
their own infants’ chronic nutritional status, but will not be important in ameliorating
short-term fluctuations in infant nutrition status.
Smith and Haddad (1998) strengthen this line of work in several ways. First,
they pool cross-section and time series data, which means that they only use countries for which there is more than one observation in time. This allows for countryspecific factors that affect nutrition status, but for which no data exist, to be accounted for. Second, they use a wider set of explanatory variables, covering both the
underlying and the basic causes of undernutrition; and, third, they utilize a wide
range of econometric models and diagnostic tests to examine the robustness of the
results. They find that improvement in women’s status relative to men has a large
positive impact on child nutrition status. At the global level, reductions in child
underweight (low weight for age) can be attributed to increases in food availability
(26.10%), improvements in the health environment (proxied by access to clean
water) (19.27%), improvements in women’s status (proxied by the ratio of female to
male life expectancy) (11.61%), and improvement’s in women’s education secondary
enrollments (43.01%). Taken together, women’s relative status and women’s education account for over half of the reductions in child underweight in the 1970-1995
period.
A number of recent meta-studies in the nutrition literature have tried to shed
more light on the biological mechanisms between women’s status and child malnutrition. In particular, they focus on intrauterine growth retardation and low birth
weight. Bangladesh (50%), India (28%), and Pakistan (25%) have higher rates of low
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birth weight than other countries in the region: PRC (6%), Cambodia (18.4%),
Philippines (11%), Sri Lanka (18.7%), and Viet Nam (10.8%). The rates for intrauterine growth follow a similar pattern (de Onis, Villar, and Gulmezoglu 1998).
Perpetuation of Discrimination against Female Infants and Children
The recent increase in the number of Demographic and Health Surveys (DHS)
produced by Macro International with USAID support has provided the international
research community with a tremendous source of information on health outcomes
and inputs. Much of the evidence in this section draws on those surveys.
Preferences for Male Children
A recent paper by Arnold (1997) uses the DHS data to confirm the preference
for boys in Bangladesh, Pakistan, and India relative to the other study countries and
to countries in other regions. The preferences reveal themselves most clearly in
Table 4 for households with three living sons and no daughters as compared to those
with three living daughters and no living sons. When comparing the percentage of
women who would like an extra child in each of these types of households, we find
that the three-daughter households have a much stronger preference for another child
as compared to the three-son households. In Bangladesh, the ratio is 48:20, or 2.4.
For India and Pakistan, the ratios are 4.54 and 2.4, respectively. For the Philippines
and Sri Lanka (there are no comparable data for PRC and Viet Nam), the ratios are
0.8 and 1.125, respectively. Arnold (1997) concludes that “a strong preference for
sons is exhibited by parents in all of the countries of South Asia and in the Near East
and North Africa.”
Male-female Mortality Differentials
Using the same DHS data source, Hill and Upchurch (1995) seek to answer the
question: is there a mortality disadvantage among girls in the developing world? As
Table 5 indicates, they calculate an “index of female mortality disadvantage”, which
is simply the difference between the observed ratio of female to male mortality from
the DHS data and the expected ratio derived for each country using historical data
from Europe. This differencing is done to take into account genetic factors that lead
to lower female mortality rates at all ages. Without the differencing, the authors
argue, differences in female and male mortality rates due to behavioral factors are
obscured. For the two study countries for which the data are available, Pakistan
shows higher than expected differences in female to male mortality, while Sri Lanka
shows actual differentials that are close to expected differentials.
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Table 4: Percentage of Currently Married, Nonpregnant Women Aged 15-49
Who Want Another Child, by Number and Sex Composition of Living Children
Number and Sex of Living Children
One Child

Country
Bangladesh
(1993-94)

Two Children

Three Children

One
Two
One
No
One
One Two Daughter, Two
Three Daughters, Daughter, Three
Children Daughter Son Daughters One Son Sons Daughters One Son Two Sons Sons
94

88

88

65

25

39

48

15

8

20

India
(1992-93)

85

79

74

57

27

22

50

19

6

11

Pakistan
(1990-91)

89

85

81

77

60

61

79

56

28

33

Philippines
(1993)

84

74

79

44

34

46

24

12

12

30

Sri Lanka
(1987)

94

80

80

47

26

36

18

11

6

16

Source: Arnold (1997).

Table 5: Indexes of Female Mortality Disadvantage and Other DHS
Indicators by Country
Index of Female
Mortality Disadvantage

Country Infant Young Under-5
Pakistan .037 .751
.142

Female percent - Male percent
With
Treated
Acute
Treated for Acute
With Respiratory
for
Respiratory
Immunized Stunted Wasted Diarrhea Infection Diarrhea Infection
7.8
-2.1
-2.0
-0.9
0.4
-10.2
2.3

Sri Lanka -.153 .139
-.095
...
2.4
1.1
-1.1
...
6.7
...
Note: The index of female mortality disadvantage is the difference between the observed ratio of female-to-male
mortality and the expected ratios that take into account the genetic advantages that females have in terms of
lower mortality rates.
… means not available.
Source: Hill and Upchurch (1995).
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Differentials in Boy-girl Anthropometry
Table 6 presents differences in boy-girl anthropometry for the study countries
from WHO’s Global database (WHO 1997). Few differences emerge. Why is this the
case when differences are noted in the inputs to nutrition? A number of hypotheses
exist for this lack of difference. First, any excess girl mortality will remove female
infants from appearing in the anthropometry data. Second, because female births are
less of an “event” in societies where there is discrimination against females, there
may be an inaccurate reporting of female infant ages. If this is the case, and if female
ages are underreported, this would make female infants appear better nourished
according to height for age and weight for age indicators than is in fact the case.
Third, the reference standards themselves may not be gender-neutral. It will be
informative to do some comparative boy-girl anthropometry comparisons using the
same data, but with the existing NCHS standards and the new ones that are currently
under construction (Garza and de Onis 1999). More work needs to be undertaken to
explain why the difference in inputs does not more fully manifest itself in anthropometric outcomes.

Table 6: Boy-Girl Prevalence of Stunting and Underweight
for Countries in the Region
% Boys < -2SD
ZHA
Country
Comments
(stunting)
Bangladesh 0-4.99 years, 1996-7, national 54.2
Cambodia no sex disaggregated data
available in WHO (1997)
PRC
0-4.99 years, 1992, national
32.0
India
0-3.99 years, 1992-3, national 52.3
Pakistan
0-4.99 years, 1990-1, national 50.4
40.6
39.8
Philippines 0-4.99 years, 1993, national
33.9
Sri Lanka
0.25-4.99 years, 1993, national 22.7
Viet Nam
0-4.99 years, 1994, national
46.9

% Girls < - 2SD
ZHA
(stunting)
55.0

% Boys < -2SD
ZWA
(underweight)
54.6

% Girls < - 2SD
ZWA
(underweight)
58.0

30.7
51.7
48.7

16.7
53.3

18.1
53.4

31.3
25.1
46.8

30.5
34.8
43.8

28.6
40.9
46.0

Differential Investment in Girls and Boys
Can these differences in female and male mortality be explained by differences
in morbidity rates, differences in child care behaviors (for example, immunization
rates and treatment for diarrhea and acute respiratory infection), differences in
education, or differences in food allocation?
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Nonfood Resource Allocation
Arnold (1992) and Hill and Upchurch (1995) do not find strong associations
between excess female mortality and male-female differences in morbidity or treatment for illness. As Table 5 indicates for Pakistan, a higher percentage of girls are
immunized and they are less likely to be stunted or wasted or have diarrhea (although
the significance or otherwise of the differences is not reported). One striking difference is in the treatment of diarrhea. The percent of boys who have diarrhea and
receive treatment is 10.2 percentage points higher than the treatment rate for girls
with diarrhea.
Filmer et al. (1997) also utilize the DHS data sets to explore similar issues as
Arnold (1992, 1997) and Hill and Upchurch (1995). In addition to the DHS data,
they utilize the National Family Health Surveys (NFHS) carried out in 26 Indian
states in 1992-1993 with a similar format to the DHS surveys. In addition, Filmer
et al. (1997) disaggregate the national Pakistan DHS data down to the four Province
levels, supplementing the DHS data for Baluchistan with additional information (see
their Appendix 1 for details).
The disaggregation proves to be very revealing. Whereas the Hill and Upchurch
analysis did not reveal a large difference in the female and male treatment for acute
respiratory infection (ARI), the Filmer et al. analysis does (although the comparison
is not exact, since Filmer et al. combine ARI and fever in terms of treatment rates), at
least for Baluchistan and Northwest Frontier (NWFP) Provinces (as indicated in
Table 7).
Filmer et al. (1997) also extend the DHS data analysis of factors contributing to
excess mortality into the area of school enrollment. As Table 8 shows, the ratios of
female to male enrollment rates are particularly low in India overall (and very low in
some of the northern States) and in Pakistan.
Food Allocation
Food intake is a crucial input for child development. The interaction of an
inadequate diet with infection is the principal cause of undernutrition. One of the
most comprehensive reviews of studies of gender and age differences in food allocation was completed by Haddad et al. (1996). The accurate measurement of a child’s
representative food intake is a much tougher proposition than the assessment of
immunization status, treatment for diarrhea or ARI, measures of stunting and
wasting, or school enrollment (Haddad et al. 1996). Sorting the studies into those that
have taken activity patterns and body weight into account and those that have not
(this is particularly important for adults), the results of the review are summarized
in Table 9.
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Table 7: Ratio of Girls to Boys who Received No Treatment
for Episodes of Fever or Acute Respiratory Infection

N Median
Non-South
Asian
countries

Standard
Deviation Highest Range

Lowest Range

34

1.02

.29

Columbia (1990) 2.04
Togo (1988)
1.58
Ondo State (1986) 1.44

Paraguay (1990)
Northeast Brazil (1991)
Ghana (1988)

.57
.66
.71

Pakistan

4

1.28

.55

Baluchistan
NWFP
Punjab

Sindh

.68

South Asia

3

1.19

.11

India (1992)
1.27
Bangladesh (1993) 1.19

2.01
1.38
1.18

Pakistan (1990)

1.05

Note: A higher ratio indicates that girls are LESS likely to get treatment than boys.
NWFP = Northwest Frontier Province
Source: Filmer, King, and Pritchett (1997).

Table 8: Ratio of Female to Male School Enrollment, Children Aged 11-14
Standard
Deviation

N

Median

Non-South
Asian countries

Highest Range

Lowest Range

36

.91

.19

Zambia (1992)
NE Brazil (1991)
Dom. Rep. (1991)

1.09
1.09
1.05

Jordan (1990)
Yemen (1991)
Niger (1992)

.33
.37
.50

India

25

.86

.14

Nagaland
Kerala
Delhi

1.01
1.00
1.00

Rajasthan
Bihar
Uttar Pradesh

.49
.55
.60

Pakistan

4

.52

.19

Punjab
Sindh
NWFP

Baluchistan

.34

South Asia

3

.73

.16

India (1992)

.72

.69
.66
.37

Bangladesh (1993)
.93
Pakistan (1990)
.64
Note: A higher ratio indicates that females are more likely to be enrolled than are males.
NWFP = Northwest Frontier Province
Source: Filmer, King, and Pritchett (1997).
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From Table 9, we can see that for the 35 male-female comparisons from South
Asia with no adjustment for activity and body weight, 11 are in favor of males, 5 are
in favor of females, and 19 favor neither sex. The corresponding South Asia figures
for the studies that do make these adjustments are 5, 1, and 16, respectively. Of the
two adult-preschooler comparisons in the no-adjustment category, one is pro-adult,
and one favors neither age group. The two adult-preschooler comparisons in the
adjusted calories category show one pro-adult result and one pro-child result.

Table 9: Totaling the Bias Reported by Specific Studies on Food Distribution
within the Household (number of cases favored)
Comparisons when Energy Requirements NOT Adjusted for Activity and Body Weight
Region
South
Asia

Preschoolers:
Male versus
Female
males: 7
females: 1
neither: 6

Children:
Male versus
Female
males: 2
females: 1
neither: 5

Adolescents:
Male versus
Female
males: 0
females: 1
neither: 5

Adults:
Male versus
Female
males: 2
females: 2
neither: 3

Adults versus
Children/
Preschoolers
adults: 1
preschoolers: 0
neither: 1

Southeast
Asia

males: 2
males: 1
males: 1
males: 4
adults: 4
females: 0
females: 0
females: 0
females: 0
preschoolers: 2
neither: 2
neither: 2
neither: 2
neither: 2
neither: 0
Comparisons when Energy Requirements ARE Adjusted for Activity and Body Weight

South
Asia

males: 2
females: 0
neither: 4

males: 1
females: 0
neither: 5

males: 0
females: 0
neither: 4

males: 2
females: 1
neither: 3

adults: 1
preschoolers: 0
children: 1
neither: 0

Southeast
Asia

males: 0
females: 0
neither: 1

males: 0
females: 0
neither: 1

males: 0
females: 0
neither: 1

males: 0
females: 0
neither: 1

adults: 0
preschoolers: 0
children: 1
neither: 1

Source: Haddad et al. (1996).

For Southeast Asia, all the intrahousehold studies in the region are from the
Philippines. In the unadjusted category, of the 16 male-female comparisons, 8 are in
favor of males, none are in favor of females, and 8 are in favor of neither sex. The
corresponding figures for the studies that adjust for food requirements are 0, 0, and 4,
respectively. Of the six adult-preschooler comparisons in the no-adjustment category,
four are pro-adult and two are pro-preschooler. Of the two adult-child/preschooler
comparisons in the adjusted category, one is pro-child/preschooler, while the other
shows no favoritism by age.
The adjustment barely affects the pattern of results in South Asia, but it does
seem to reduce the number of sex differences found in the Southeast Asia group.
Like Filmer et al. (1997), the results differ widely within region and within country.
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For instance, Miller (1981) notes the differences between north (pro-male) and south
(no sex preference) India. She also notes difference in food discrimination by family
composition, echoing the results from Arnold on stated preferences for family size.
Again, Miller’s (1981) study notes that the first born child is usually treated well,
irrespective of its sex. It is later-born girls that are likely to face discrimination
relative to brothers and also relative to older sisters (Ware 1984). Finally, the studies
reviewed indicate that boy-girl discrimination in food allocation is not necessarily a
feature of the poorest of the poor (see, for example, Cowan and Dhanoa 1983).
Especially direct evidence on the status of women and their child’s nutritional
well-being is provided by Rao and Bloch (1993). From a survey of 149 households in
rural south India, they conclude that there is a statistically negative association
between wife-beating and the caloric consumption of the children in the household.
“...wife-beating not only reduces the well-being of women but also adversely affects
the caloric allocation within the family to children whose mothers are being beaten”
(Rao and Bloch 1993, 25).
In summary, the evidence on food distribution within the household suggests
that while there is some pro-male and pro-adult bias in terms of the quantity of food
intake, it seems to be strongest in South Asia, with considerable variation within that
region. These conclusions do not differ very much from Lipton’s in 1983 (Lipton
1983).

Determinants of the Low Status of Women
What are some of the factors that shape discrimination against women within
the household and community? The literature tends to fall into two broad sets of
factors: economic and sociocultural, although there is a great deal of interaction and
overlap between them .
First, the economic factors. Using the DHS and NFHS data, Filmer et al. (1997)
explore the relationship between per capita income and gender disparity in terms of
child mortality, school enrollments (between the ages of 11 and 14), and whether
treatment was given for fever or ARI. They find no relationship between per capita
income and any of the three measures of gender disparity in either their South Asian
or non-South Asian groups. From a review of Indian case studies, Miller (1992, 9)
comes to similar conclusions for India: “daughter discrimination does not most
characterize the poor, anywhere in India. If anything, greater disparities and malnutrition (and perhaps malnutrition-caused mortalities) are found among propertied
groups, and among the more educated”.
It is gender differences in adults’ access to economic resources that seem more
relevant as an explanation of gender discrimination at the child level, which, in turn,
reinforces gender discrimination at the adult level. In an important study,
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Rosenzweig and Schultz (1982, 809) find that for India, “...a rise in the expected
adult male employment rate exacerbates the survival differential in favor of boys,
other things equal....”. They conclude that the differential in expected earnings that
males deliver is an important determinant of differential child survival. It is not only
the labor market that reinforces discrimination against young females, there is much
evidence that dowry does too. Miller (1992) stresses that daughters put additional
financial stress on families as a result of marriage and dowry costs. Indeed, Basu
(1997) finds that dowry is, in effect, “negative collateral.” Lenders are able to charge
differential rates of interest to families with a preponderance of girls, holding all
other factors constant, this is an indication that they are considered a credit risk.
Other economic factors identified by Miller as a possible basis for discrimination against girls in South Asia include low demand for female labor in subsistence
agriculture, underestimation by census takers of the value of female nonmarket
activities (inside and outside the household), and females being thought to be less
likely to be able to provide for parents in old age.
Sociocultural factors include the inability of females to carry on the lineage; the
perceived inability of females to physically protect their families in areas of endemic
violence and in local power struggles (Oldenburg 1992); the value of children for
religious rituals and as comfort and companionship (thus raising the opportunity cost
for women who seek to work away from home); the inability of women to return to
their natal homes; prohibitions on women working outside the home; for urban
women, nonenforcement of laws concerning alimony and child support; restrictions
on female ownership/control of land and/or assets; poor access for women to communal resources (such as the village commons and other so-called common property
resources); poor access to external social support systems (such as natal family); and
poor access to external economic support (such as government programs, extension,
credit clubs). These factors are described further in Haddad et al. (1996).
In a 1997 postscript to her 1981 book on the endangered sex, Miller (1997)
analyzes data that have emerged in the last 15 years. She concludes that “evidence
through the 1980s and into the 1990s, scattered and spotty though it is, together
provides a picture of continued health and survival disadvantages to girls in the
Northwest and indications of both regional and social spread of son preference and
lethal discrimination against daughters” (Miller 1997, 208).
The persistence of such discrimination is not inevitable. There is now a fairly
large set of evidence that demonstrates that the provision of equal opportunities for
women in economic activities can lead to a net increase in economic gains for all
household members, and, in particular, can lead to more resources directed to
children. Some of the clearest evidence on the loss of economic productivity due to
gender asymmetries in access to resources is found in the agriculture literature.
Bamberger et al. (1994) state that the potential gains could add significantly to
overall agricultural productivity in many regions, and could improve the viability of
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countless agricultural project investments. Also, Tibaijuka (1994) claims that, for a
sample of Tanzanian farmers, a liberalization of sex roles would increase the overall
productivity of labor and capital for all farmers by 15 percent and 44 percent,
respectively. More studies are needed to test the hypothesis that women’s productivity growth potential is less than men’s, because the current evidence tends to address
the relative productivity of women and men, but not for the same crops and technology (although for exceptions, see Quisumbing 1996).
If there are gains to all household members from reducing gender asymmetries,
the greatest gains are likely to accrue to children and women (Haddad et al. 1997). In
particular, there is now some empirical regularity in the result that marginal income
under women’s control tends to result in increased food consumption of children and
better child nutrition, although Schultz (1999) encourages caution in terms of overselling this result. Examples of specific studies include Thomas (1990, 1992) and
Hoddinott and Haddad (1995). Thomas (1990, 1992) finds that increased (nonlabor)
income held by women leads to a greater share of the household budget devoted to
expenditures on human capital and a higher level of nutrient intake. Hoddinott and
Haddad (1995) use traditional cropping patterns in Cote d’Ivoire to identify income
sources and also reject income pooling. A higher share of cash income to wives in
Côte d’Ivoire leads to higher expenditures on food and lower expenditures on alcohol
and cigarettes.
Whether improving women’s control of resources leads to a greater say in other
areas of decision making such as fertility and human capital is a less well studied
issue. Studies are beginning to make inroads as to the second-round effects of
improving women’s control of resources, with qualitative studies ahead of the
quantitative (Kabeer 1998).

Policies and Programs to Improve Women’s Status
The previous section suggests that economic growth in the absence of policies
to reduce gender asymmetries will not improve women’s status relative to men in the
short to medium term. Rather, policies need to be put in place to redress their relative
status. These policies are important for the long-term battle for greater equality of
rights. It is difficult, however, to argue that these policies are either necessary or
sufficient for gender-sensitive projects to work. As the section below will indicate,
the existence of these policies certainly helps projects to improve women’s status, but
does not guarantee they will. Similarly, we argue that the absence of these policies
does not preclude effective project initiatives for improving women’s status.
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Designing a Policy Environment to Improve the Status of Women

Monitoring the Enabling Environment
The effective monitoring of the levels and changes in the enabling environment
is likely to be a powerful force for reforming the enabling environment. This kind of
monitoring and consciousness-raising is important because there is often a tacit
assumption that policymakers are able to abstract themselves from societal biases.
Public policy in most countries, but especially in the developing world, tends to
reinforce intrahousehold and intrafamily inequality (Folbre 1995).
Human Rights Monitoring
Monitoring the gender dimensions of human rights may well be a promising
first step on the road to describing the environment in which nutrition and food
projects must operate. Food insecurity and malnutrition have increasingly come
under the human rights lens in the past decade (Oshaug et al. 1994, Jonsson 1995,
Food Policy 1996). Food as a human right was laid down in the Universal Declaration of Human Rights of 1948, and further specified in the International Covenant on
Economic, Social and Cultural Rights of 1966. Approximately 200 additional UN
instruments address the right to adequate food and nutrition within civil-political,
economic-social-cultural, development, and indigenous rights constructs. Commitments made by the UN member nations at the World Food Summit of 1996 that
recognized the realization of human rights as an important way of achieving food
security further signaled improved international openness to the human rights perspective (World Alliance for Nutrition and Human Rights 1998).
Inherent in the promotion of human rights is a promotion of gender equity in
access to information, in the ability to participate in governance processes, in the
access to government benefits, and in the right to hold access to property. Organizations such as Freedom House that collect and publicize human rights information
need to disaggregate their data collection efforts and publicize intergender differences in the upholding of human rights by governments and NGOs.
Gender-based Budget Allocations
Another way of monitoring the enabling environment is to track the different
implications of public budgetary allocations for men and women. Budlender (1997)
describes the Women’s Budget Initiative (WBI)—an ambitious and seemingly
successful attempt to do just that in South Africa. The WBI is a collaboration between the parliamentary Joint Standing Committee on Finance and several South
African NGOs, and was launched in the mid-1990s. Examples include education (if
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much of the education budget goes to tertiary education, does this short-change
women because they are underrepresented at this level?), service provision (if
services are available only at certain outlets, what are the implications for women
who tend to have less access to transport than men?), public sector employment (will
affirmative action be extended to women?), childcare provision (will government
services target women who spend the highest amount of time in these activities?),
and employment benefits (what happens to informal sector employers—mostly
women—when they become unemployed or ill?). The WBI has also gained commitments from the Minister of Finance to disaggregate state expenditure by gender
although, to date, this has not occurred.
Changes in the Enabling Environment
Folbre’s (1995) review of the literature on the United States, Northwest Europe,
Latin America and the Caribbean, and Sub-Saharan Africa reveals distinct patterns of
gender bias in public policy, particularly in the area of child support and social
entitlements, such as pensions. She underlines the importance of the influence of law,
social legislation, and cultural norms on the distribution of income and other resources among family. She notes that maternity benefits and child care costs are
often stipulated by public regulation to be the responsibility of the employer, despite
the International Labour Organization’s (ILO) Maternity Prevention Convention.
Folbre’s research shows that some employers are therefore discouraged from hiring
women and some require a certificate that they are not pregnant. Second, she cites
research that demonstrates the bias against women in formal employment in relation
to benefits such as social security. Women are less likely to be employed in jobs with
benefits (full time, formal sector). When they are, they pay the same taxes as men,
but the receipt of survivor benefits for widows of employed men is much easier to
obtain than benefits for widowers of employed women. Retirement benefits are lower
for women. Family allowances give benefits to employed men with dependent wives,
but not benefits to employed women with dependent children. Moreover, sex discrimination laws, if they exist, may be enforced in the public sector, but typically
they are not in the private sector (Folbre 1995).
Some of the legislation that is discussed above may seem far removed from nutrition programs. If these laws were to change, what would be the effect on women
and their children? Unfortunately we get few chances to assess such changes in a
rigorous way. One of these glimpses is afforded in a paper by Hoddinott and Adam
(1998), which capitalizes on a change in state law regarding the dispensation of
income and assets upon divorce. The law change improved the likelihood of women
receiving a larger share of such resources. Using female suicide rates as the welfare
outcome, the study found a significant drop in female suicide rates immediately after
the change, holding all other factors constant. Female suicide is the tip of the iceberg
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that is poor mental health. We know that a mother’s state of mental health is a crucial
resource for care provision to infants. Similar work has been undertaken regarding a
welfare program in the United Kingdom, called Child Benefit. Work by Lundberg
et al. (1997) and Ward-Batts (1996) use data from the United Kingdom for two
periods (1973-1976 and 1980-1982) and attempts to assess the impact of a policy
shift in UK child benefit allocation on the budget shares of 23 goods. The legislative
change in the late 1970s resulted in income transfers being directed specifically to
women in the form of cash, as opposed to a deduction from the household’s income
tax. The Ward-Batts study found that the legislative change had a strong negative
impact on household budget shares to tobacco, housing, and men’s clothing, and a
strong positive impact on children’s clothing, fuel, and food purchased for home
consumption. Lundberg et al. (1997) find similar results in that expenditures on
women’s and children’s clothing increased relative to men’s clothing expenditures.
In the developing world, South Africa is again at the cutting edge with new
proposals for its Child Maintenance Grant. In addition to the introduction of means
testing for the grant, the transfer of the grant no longer has to be to the parent—now
it can go to whomever the household nominates as the child’s primary caregiver. The
relaxation of the definition of primary caregiver is important in South Africa given
the large number of infants for whom one or both parents are absent from the household (Maluccio et al. 1999). The proposed reform is intended to be a child-friendly
change in policy—the child should not be deprived of resources if the parent is not
coresident—but the policy change may well provide unexpected incentives to parents
of young infants to seek work away from their infant.
Women, Work, and Child Care
The country case studies all highlight the tradeoffs women face in working and
caring for children, and all propose solutions based around child care. The Sri Lanka
case study notes that “the Sri Lankan social ideology based on Buddhist values has
been less discriminatory of women than many other south Asian societies.” The
importance of the educational attainment of women is cited, although there are fairly
low rates of female participation in the labor force. Women in poor households are
more likely to be paid in the labor force, however, and the implications for child care
and breastfeeding are discussed. The attempts of some income initiatives targeted to
women (on the premise that more of the extra income would go to child welfare
enhancing activities) have foundered due to women’s lack of time and knowledge,
which, in turn, hinders their ability to seize income-generating opportunities. There
are still legal reforms to undertake, the report informs us, for example, the
Sri Lankan Women’s Charter has still to attain legal validity.
The Bangladesh case study notes that “traditionally women are subordinate to
men and deprived socially and economically.” It is noted that NGOs channel more

118 Asian Development Review

resources to women in rural areas than the State does. The report challenges the State
by citing the policy gaps in the areas of maternal leave for pregnant mothers, crèche
facilities at workplaces, the treatment of pregnant women in hospitals, information
and education campaigns to support women and the rights of women, which must be
protected in the area of pregnancy choice, and access to resources for taking care of
their children.
The Viet Nam case study emphasizes that “by far the biggest vacuum in policy
terms exists in the area of caring practices for women and children.” The report
acknowledges that the situation of women in Viet Nam is better than in some other
Asian countries, but that there is also room for improvement. Women explicitly
emerge in the supporting policies under the credit program section. Concerns are
aired about the ability of these programs to reach women and children, about the
impact of credit on income, consumption, and nutrition, especially given tradeoffs in
the areas of child care and time in income-generating activities. The Viet Nam case
study also discusses the existence and enforcement of various laws that affect the
status of women. The report concludes that the laws are satisfactory as far as they go,
but they are mostly applied in the formal employment sector, they do not always
cover certain groups of women (e.g., the elderly), and they are not always well
enforced. The improved nutrition strategy emphasizes the expansion of focus beyond
under-5s to include adolescent girls, young women, and mothers (vitamin A supplementation and iron deficiency anemia prevention). The strategy also includes proposals to provide access to home-based day care for working mothers with under-3s.
The PRC case study notes that, in areas where women are involved in laborintensive work, lack of child care facilities is thought to be an especially important
constraint on improving child nutrition. To address these concerns, the report
suggests the formation of day care centers in rural areas during harvest time, with the
provision of a supplementary meal to the mother and the production of local and,
hence, affordable weaning foods.
Changes to Food and Nutrition Policies and Programs
The policies described in the previous sections are not explicitly geared towards
food security and child nutrition. Are there examples of such policies that are designed to improve women’s status relative to men?
In Mexico, a large new program called PROGRESA, aimed at fighting “extreme poverty” in Mexico’s rural areas, began operation in August 1997. This
multisectoral program provides an integrated package of health, nutrition, and
educational services to poor families. Originally serving 400,000 families (Gomez de
Leon et al. 1997), it aimed to expand its coverage to approximately 1-1.5 million
families by the end of 1998, with an approximate budget of 500 million dollars.
PROGRESA is one of the Mexican government’s primary weapons against poverty.
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The program aims to provide a series of interventions, including monetary assistance,
nutritional supplements, educational grants, and a basic health package, to its beneficiaries for at least three consecutive years. One of the innovative aspects of the
program is its attempt to transfer the monetary assistance to women. The literature on
the differential impacts of male and female income was influential in this aspect of
the program’s design. It is hoped that if the female receives income, it will empower
her ability to make decisions that directly affect child nutrition and household food
security. On the other hand, there are concerns that this new source of income may
lead to increases in domestic violence. The gender impacts of this large initiative are
currently being assessed by an IFPRI team (Quisumbing et al. 1999).
The Food For Education Program (FFE) in Bangladesh is designed to address
household food insecurity and low female education. The Bangladesh government
launched the FFE program in July 1993 on a large-scale pilot basis, covering about
5,000 primary schools spread all over the country. Most children from the poorest
families in Bangladesh do not attend school because they cannot be spared from
contributing to their family livelihood. The FFE food ration (wheat) becomes the
income entitlement that enables a poor family to release children from household
obligations so that they can go to school. IFPRI conducted an assessment of the FFE
program based on a survey of primary schools and households in April 1994 (Ahmed
1999).
Ahmed (1999) estimates the cost of delivering 1 taka of income to a household
through the following schemes: Rural Rationing (6.55), Food For Work (2.56), and
Food For Education (1.59). The FFE certainly seems to be an effective income (food)
transfer mechanism. In terms of its education impact, Ahmed found that the FFE did
not simply draw students from neighboring non-FFE schools, but it also drew in
children from the catchment area that were not currently in school—perhaps building
on the nonformal education efforts of several Bangladesh NGOs. The new children
were from households that were slightly poorer than currently enrolled FFE recipients. Children who were not enticed into school were from families that were
30 percent poorer than the currently enrolled FFE students. Attendance increased for
boys and girls, but increases in attendance were about 10-15 percent higher for girls.
The benefits from such a program could be far-reaching in terms of the status of
women and desired family size. It would be important to conduct a follow-up study
to determine the sustainability of the initial enrollment impacts on girls’ education,
and whether this did in fact lead to delayed marriage (there is some evidence it did—
see Arends-Kuenning and Amin 1998) and permanent improvements in women’s
status.
A number of NGOs in Bangladesh have attempted to improve women’s status
and the status of children in their households by directing credit to women. How well
have these programs worked? The study by Pitt and Khandker (1998) on the differential impacts of NGO microcredit directed to men and women is particularly illumi-
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nating because it is well designed and the data are carefully analyzed. Specifically,
they test for the differential impact of male and female borrowing from three NGOs
on eight outcomes: boy’s and girl’s schooling; women’s and men’s labor supply;
total household expenditure; contraception use; fertility; and value of women’s nonland assets. They find that “the set of female credit variables is statistically significant in 7 of 8 cases at the 0.05 percent level. By contrast, the set of male credit
variables is significant in 3 out of 8 cases” (p. 41). One of the implications of their
results is that household consumption increases by 18 taka for every 100 taka lent to
a woman and by 11 taka for every 100 taka lent to a man (Morduch 1997).
Kabeer (1998) reviews the conclusions of the econometric studies of credit to
women in Bangladesh and compares the results with her own participatory evaluation. She is more interested in the perspective of the women themselves as to whether
they feel empowered by the receipt of credit. Despite increased workloads, the
loanees clearly felt more self-fulfilled and valued by the other household members
and the community. The following quote from a loanee illustrates the point:
Ideas of the mind is everything. If you have money in your hand, you feel
joy. If you have no money, you feel pain. My labour has increased, but I
don’t feel it because the money is also coming in. It doesn’t feel like hard
work (Kabeer 1998, 31).
It is important to note that food and nutrition programs do not have to set out to
improve the status of girls or women in order to do so. Rubalcava and Thomas
(1997) use interstate and intertemporal variation in the levels of benefits delivered
under the Aid to Families with Dependent Children (AFDC) in the USA to test
whether the variation in the generosity of AFDC transfers, controlling for overall
household income, affects the share of expenditures on food. As AFDC benefits
increase, the assumption is that this improves the bargaining position of women in
the household and makes them better able to separate from the household if they are
unable to negotiate what they consider a fair share of resources. Rubalcava and
Thomas (1997) find that AFDC benefits do affect food expenditure shares.
Several, but not all, of the country case studies suggest ways of making nutrition programs and systems more gender-sensitive. The Pakistan case study identifies
a series of gender issues that effectively constrain the Pakistan Health Care System.
Suggestions are made to relax these constraints, such as to increase the number of
staff with reproductive health care training and to give women an increased voice in
the community-based organizations that are involved in overseeing the quality of
health care provision. The cultural traditions that encourage female exclusion, or
“Purdah”, are discussed and identified as an important constraint to greater female
economic empowerment. Even where Purdah is less strictly observed, women are not
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educated enough, do not have access to enough resources, and are often in poor
health; hence, strong barriers to the seizing of economic opportunities remain.
In Bangladesh, the Campaign for Promotion and Protection of Breast-Feeding
seeks to influence social norms that are not regulated by the state by motivating the
factories, offices, and industries that employ women to provide breastfeeding
facilities.
In the India case study, a Delphi study of academics rated female literacy as the
most important determinant of child nutrition, with women’s employment being rated
sixth. However, important caveats to the general recommendation that “women
should be encouraged to engage in more income earning activities” are made. Child
care provision, maternity leave, part-time employment, flexible work times, and
home-based income generation, were all seen as important strategies to avoid the
complete delinking of employment and child care.
The Tamil Nadu Integrated Nutrition Program (TINP) and the Bangladesh
Integrated Nutrition Program (BINP) are two examples of large-scale nutrition
programs in the region that are attempting to formulate responses to these concerns
and to internalize them at all stages of design and implementation. The BINP, for
example, is based on a partnership between community nutrition promoters and
women from the community who help mothers identify the causes of malnutrition in
their children. There is a focus on care practices, and the prevention of malnutrition
before, during, and after pregnancy. The nutrition promoters work with the women to
help them recognize and overcome gender asymmetries such as intrahousehold
allocations of food that mean women get served last and least (UNICEF 1998). In
addition, Village Women’s Groups prepare food that is sold to nutrition centers for
malnourished women, thus supporting the women’s groups, building social capital
among women, and empowering the decision making of women via small but
important sources of cash. Similarly, the TINP utilizes women for implementation,
primarily through the support of local women’s groups.
Changes in Project Design
Designing projects that are sensitive to gender relations is another way of improving women’s status. However, designing projects along these lines requires
resources. This section asks two questions: (i) does it make sense in terms of overall
project success to pay attention to gender relations in project design? and (ii) what is
the best way to pay attention to gender relations in designing projects?
Does it pay off to pay attention to gender issues in project design? Until now
we have not been able to find multi-project level data to answer this question. The
World Bank has made data available on all 271 of its projects in the agricultural and
human resource sectors (education, population, health, nutrition, and social sectors)
that were approved during or after fiscal year 1987, and were completed and evalu-
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ated by calender year 1997. For each project, the World Bank has assessed the
success of the project in terms of its overall outcome and its sustainability. For the
271 projects in the sample, 68 percent were classified as satisfactory in terms of
overall outcome and 44 percent were classified as sustainable. In addition to these
outcome indicators, a number of gender indicators are available. First, there is an
indicator of whether or not there was a gender objective in the project design.
Second, there is an indicator of whether or not the project achieved a gender objective (the evaluators did not know if a gender objective had been stated in the project
design). Third, for a small subset of the projects we know whether or not a gender
analysis was undertaken.
Regression results (not presented here but available from the author) describe
the association between project sustainability and gender achievement, controlling
for location of project, fiscal year in which it was approved, the per capita GNP of
the project country (not in PPP), the sector it is in, projected project costs at approval, the credit canceled when the project was closed, whether there was an IDA
component to the project, and the value of the World Bank loan committed at project
approval. For more details of the variables and projects see Murphy (1997). Controlling for a wide range of project specific factors, achieving gender goals is positively
associated with a 16 percent increase in the probability of project sustainability. This
positive association is no different for projects in South Asia nor for population,
health, and nutrition projects (interaction terms were not significantly different from
zero, results not shown). Note that gender achievements are significantly correlated
with having gender objectives (correlation coefficient of 0.58), but having gender
objectives is not statistically significantly associated with project sustainability (result
not shown here).
It is easy to oversell these results. While gender achievement is not a built-in
component of project sustainability (i.e., there is no forced correlation), the factors
that lead to gender achievements may also lead to project sustainability. Hence some
of the 16 percent increase in project sustainability from a gender achievement
implied by the regression results may well be due to other factors that are not
captured in the other explanatory variables. More work needs to be done to collect
and analyze data such as these, from the development banks, governments, and
NGOs, to isolate the impact on project success of attention to gender relations in
project design.
Many agencies have taken the positive impact of attention to gender relations
on project success as a given. But increasingly in the past 20 years, attention has
been paid to the key question of how to design development projects that engage
women and provide them with opportunities to share in the benefits of project
implementation. Three main approaches have been tried: (i) women-only projects;
(ii) projects in which women are allocated particular resources through women in
development components of larger projects; and (iii) integrated projects in which
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gender issues are incorporated or “mainstreamed” from the beginning of the project
(Carloni 1987, Anderson 1990).
There is a widespread feeling among development agencies that while they
have been useful activities, the time of women-only income generation projects (as
opposed to welfare or nutrition projects) is past. Women’s projects have served to
raise awareness of the spheres of activity controlled by women and men within the
same household, and some projects were successful in reaching their defined goals.
Nevertheless, if well-designed women-only projects and women’s components have
demonstrated certain advantages in offering opportunities to rural women, such
projects are generally unsustainable if they are not tied into mainstream development
plans and activities. Table 10 summarizes the advantages and disadvantages of each
intervention type.
Experiences of the past 15 years suggest that gender-sensitive mainstream projects are the most effective way to address women’s needs while, at the same time,
enhancing their socioeconomic status. Women should be seen not just as “isolated
beneficiaries,” but also as active participants together with men in the development
process. This calls for the designing of projects that directly benefit women by
simultaneously enhancing their productivity and earnings alongside those of men.
Women’s special needs and economic growth can best be addressed by raising
women’s access to project inputs and outputs alongside, and in equal proportion to,
men’s. For acceleration of “mainstreaming” to occur, project planners and policymakers need to shift their attention from how to help women to the central question
of how to help men and women through the formulation of more effective projects
through a better understanding of local gender asymmetries and relations.
The previous discussion in this subsection has implied top-down design. What
about the bottom-up participatory approaches to designing projects that are sensitive
to gender relations? The underlying premise of participatory approaches is that the
reality of the poor is what counts. Few would argue with this. One example of the
different priorities that planners and communities have comes from a review of
public works programs in Ethiopia by Webb et al. (1994). The study concludes that,
while most public works type projects are based on soil conservation or reforestation
objectives, the activities are among the least desired by the participants themselves.
The study finds that the participants most desire public works projects that are related
to health and sanitation such as health clinic construction, piped water, and latrine
building.
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Table 10: Summary of Advantages and Disadvantages of Three Main Project Types
Project Type
Women-only

Womencomponent

Advantages
Good starting point in reaching women,
especially in cultures where their economic
opportunities are often limited; could be
effectively used as pilot projects for bigger
projects

Disadvantages
Generally not as successful in increasing
productivity and incomes due to tendency
to involve women in traditional/domestic
“welfare-oriented” activities that often
yield low economic returns

Have been found to be particularly
successful in delivering training, health/
nutrition benefits, and family planning
services
Part of a bigger project from which women
could gain access to more resources and
technical expertise; could be effective and
possibly sustainable if well-integrated with
other project components

Tend to be underfunded
Work with women in “isolation”
Tend to have small share of budget relative
to other project components
Often focus on women’s domestic roles,
not their economic ones
Components often remain separate from
other project activities—they do not
establish needed linkages

Integrated or
Mainstream

Gender sensitive integrated/mainstream
projects are designed to deal with gender
differences and complementarities; they do
not deal solely with women, but with women
in relation to men, the community, and society

Tendency to overlook gender issues in
other nonwomen-components that could
result in unintended/negative outcomes such
as increasing time demands on women
Could be ineffective if they simply assume
that women will benefit as part of project
population without taking into consideration
gender-specific potentials and limitations
in program design and execution

If integrated well into mainstream structures,
could ensure sustainability

May also concentrate only on women’s
domestic roles although they have a better
record of also considering women’s
More likely to enhance women’s socioeconomic economic roles than women-only projects
status than women-only projects and womenand women-components
components
Integration of gender concerns makes it
more difficult to isolate and identify genderdifferentiated impacts due to the project
Source: Pena, Webb, and Haddad (1996).

Irrespective of whether more community participation leads to more appropriate
choices for the community, does increased community participation in project design
improve project performance? In general, the payoff to beneficiary participation has
been poorly measured. One of the first studies to address the question as to whether
participation improves performance was by Isham et al. (1995). Using a range of
performance indicators for 121 rural water projects from 49 countries, Isham et al.
found econometric evidence that participation of beneficiaries (based on indicators
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from consultation and shared decision making to exclusive participant decision
making) was strongly correlated with performance. In conclusion, they note that this
result may not hold outside of the water sector, nor is it clear how policy can provide
incentives to stimulate participation, and whether the benefits of participation outweigh the costs.
However, participation at the community level may well reinforce existing gender asymmetries that are loaded against women. In selecting individuals for employment on public works projects in South Africa, community-based project steering
communities and street committees were heavily involved, but the values and attitudes of the individuals on those committees proved crucial to the selection of
women. When a woman’s name was drawn out of a hat by a committee member,
often her name was discarded and another name drawn because the committee
members determined that the work was not suitable for a woman, perhaps because it
was construction-related. Support from the implementing agent, typically an NGO, to
women was important in allowing women the right to choose whether or not they
take up the job. A factor making their decision much easier was the presence of a
creche (Adato et al. 1999).
The projects covered in this section have been, for the most part, nonbiological. Two recent review papers focus on the effectiveness of specific interventions in reducing intrauterine growth retardation (de Onis, Blossner, and Villar
1998) and maternal morbidity (Kuiler et al. 1998). The review by de Onis et al.
(1998) of 136 randomized controlled trials evaluating 36 prenatal interventions
aimed at reducing intrauterine growth retardation is discouraging in that it identifies
only balanced protein/energy supplementation as increasing birth weight and then
only marginally. Data and evidence on other interventions such as nutrition advice
and a range of micronutrient supplementations are too weak to recommend for
routine supplementation programs. de Onis and her coauthors raise questions about
whether we should expect one-shot nutrition interventions to be able to overcome
the effects of long standing social and nutritional deprivation. The authors also call
for more and better designed studies on interventions that target women during
pregnancy.
Kulier et al. (1998) find more positive evidence with regard to nutrition interventions for the prevention of maternal morbidity. They conclude that, for populations with a high incidence of nutritional anemia, iron and folate supplementation
should be routine during antenatal care. Pregnant women in low calcium areas
should be encouraged to increase their consumption of this element via their diet.
The effectiveness of other micronutrient interventions such as zinc and magnesium is
less conclusive.
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Conclusions
Women in Bangladesh, India, and Pakistan have a lower status than in the other
countries of South and East Asia, and a lower status than in most other countries in
the world. Low female education levels are associated with higher levels of household poverty. Put more positively, increases in female status and female education
have been estimated to account for 50 percent of the reduction in child malnutrition
rates over the past 25 years. Low women’s status is perpetuated from one generation
to the next, via preferences for boys, higher rates of female infant mortality, less
health seeking behavior for girls, less food given to girls, and lower educational
investments in girls. Interestingly, these differences do not manifest themselves in
anthropometric measures, but we speculate that this might be due to the fact that the
missing girls are not counted in the anthropometric indicators. This discrimination
against women is deeply rooted in culture and traditions in these three countries,
particularly in their northern and western regions, and is reinforced by economic
incentives that favor boys over girls, even controlling for their different levels of
human capital.
What can development actors, including the Asian Development Bank and
UNICEF, do to reverse this discrimination?
First, awareness of women’s status relative to men needs to be increased among
men and women. At all levels, the importance of improving women’s status for
development and nutrition needs to be repeatedly reinforced: what are the current
levels, the consequences and determinants of those levels, and which interventions
can improve them? The best way to achieve this is to do a better job of monitoring
women’s status and the women-friendliness of public policy. This can be done in a
number of straightforward ways: sex-disaggregated human rights measures; scorecards on the discrimination embedded in formal sector policies; gender-sensitive
public sector budgets; the percentage of women in decision-making positions at all
levels of society; the percentage of women living in households below the poverty
line; the education ratios of girls and boys; and the ratio of life expectancy of men
and women.
Second, policies and programs that build upon the positive behaviors of women
should designed. For example, if women spend more of their incremental income on
children than men do, target women in income transfer programs, particularly if such
transfers can be tied to other behaviors that are good for children, such as health
clinic visits and school attendance. Third, work with NGOs that target women. The
large credit programs in Bangladesh demonstrate that it does make a difference to
target women: they spend more on children and they feel more empowered in other
decision making areas. Fourth, design projects, both from the top down and from the
bottom up, that are sensitive to asymmetries in resource access, responsibilities, and
rights. Evidence presented from World Bank projects in a number of sectors shows
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that projects that pay attention to gender asymmetries are 16 percent more likely to
be sustainable.
Gender sensitivity needs to be woven into the project at all stages: design, implementation, monitoring, and evaluation. A strong and recurring theme in the
broader literature and the country case studies was the need to provide child care
facilities for working women. Note that participation at the community level should
not be equated with gender sensitivity. Gender asymmetries at the community level
can easily be reinforced by projects that work with community elites.
Finally, nutrition interventions need to be found that directly address maternal
morbidity, intrauterine growth retardation, and low birth weight. This is a daunting
challenge given that these interventions would need to counteract years of discrimination against women. Nevertheless, approaches have to be found and evaluated in a
systematic manner.
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The Role of Caring Practices
and Resources for Care
in Child Survival, Growth,
and Development:
South and Southeast Asia




Abstract. This paper evaluates the extent to which programs for improving nutrition
in seven Asian countries evaluate care practices and resources for care, and how this
understanding is incorporated into their plans. Care practices and resources for care
are defined according to the UNICEF framework, and the more unfamiliar care
practices are described. The value of including care in nutrition programs is shown
through several model programs. The significance of care not only for nutrition, but
also for child development is highlighted. The most commonly mentioned care
practice in the seven countries was breastfeeding, and the most widely recognized
resource for care was maternal education. Care practices such as psychosocial care
and care for women received less attention, as did the autonomy or decision-making
power of the caregiver. Although the importance of care practices and resources for
care is recognized, recommendations are general and lack specificity. Program
planners will need training in scientific disciplines such as psychology or
anthropology in order to develop strategies for incorporating care into nutrition and
child development programs.

Introduction

T

he care that children receive has powerful effects on their survival, growth,
and development. In the 1950s and 1960s, Bowlby (1969) described the
significance of a child’s attachment to a single caregiver for normal emotional, cognitive, and physical development. About the same time, Dennis
(1973) observed infants raised in orphanages who could barely sit up at two years of
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age, and could not speak. They had little emotional contact with the child-care
workers in the facility, although all of their physical needs were met. As an experiment, he selected a group of infants for special treatment and assigned each child to
one particular caregiver, who was asked to pick the child up, and hug and talk to the
child on a daily basis. Children with this treatment changed radically; they began to
talk, developed rapidly in terms of their motor behavior, and grew well. The treatment was caring. Since these early studies, much research has illustrated the importance of attachment between child and caregiver, described as a “unique and
enduring bond”, and of psychosocial care in general for all aspects of a child’s
survival, growth, and development (e.g., Creuzinger 1997, Holden 1996, Morison et
al. 1995, Sloutsky 1997).
Care has received more attention since the relation between income per capita
and child nutritional status was recognized as less significant than might have been
expected. Food security or inadequate health care services were not defined as the
key issue in any of the seven countries. However, in every country report under this
ADB-UNICEF Regional Technical Assistance Project on Reducing Child Malnutrition in Eight Asian Countries (hereafter referred to as the Project), the importance of
care practices or behaviors and resources in the etiology of nutrition difficulties were
recognized. The need to focus on children below two years of age and pregnant
women in order to improve nutritional status seems to be generally acknowledged.

Defining Care Practices and Resources for Care
Care refers to the behaviors and practices of caregivers (mothers, siblings,
fathers, and childcare providers) to provide the food, health care, stimulation, and
emotional support necessary for children’s healthy survival, 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
—in terms of affection and responsiveness to the child—are critical to a child’s
survival, growth and development (Engle, Lhotska, and Armstrong 1997).
Food, health, and care are all necessary for healthy survival, growth, and development, according to the UNICEF conceptual framework (1990). All three elements
must be satisfactory 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. Breastfeeding
is an example of a practice that provides food, health, and care simultaneously.
One way of categorizing influences on children is to divide the environment
into a continuum ranging from proximal (close) to distal (distant) (Freidman and
Amadeo, in press). Proximal aspects of the environment are directly experienced by
the child, and include both physical and social dimensions. Distal aspects of the

134 Asian Development Review

environment are concerned with resources, such as availability of a water source
inside the house, amount of food available on a daily basis, or the energy and knowledge of a primary caregiver, and affect child nutrition indirectly.
Care practices or behaviors are proximal aspects of the environment that are
primarily social, and influence children’s growth and their development. This is a
wide net, and captures many behaviors that have long been recognized as important
for child nutrition, such as breastfeeding, home health care, and hygiene practices,
and brings in less recognized behaviors such as a family’s care for women and
psychosocial care. Using a single term to encompass these behaviors has the advantage of highlighting their interrelationship within the household. However, it also has
the possible disadvantage of including so many behaviors that the term becomes
meaningless. In order to avoid the latter problem, care practices defined here are
those relevant to nutrition and growth, and have been specified as most important for
child survival, growth, and development. These are: care for women, including care
for pregnant and lactating women; breastfeeding and complementary feeding;
psychosocial care; food preparation and food hygiene; hygiene practices; and home
health practices. Some care practices have been investigated extensively, such as
breastfeeding and hygiene practices, whereas others have rarely been studied, such as
family support for young women to delay childbearing. Three care practices are
described in greater depth below since they are less recognized: care for women, care
during complementary feeding, and psychosocial care.
Specific practices for each category are shown in Table 1. For each specific
care practice or resource for care, Table 1 indicates whether the country report listed
it as a problem (noted as neg), suggested that it was positive and needed to be
supported (pos), or made a recommendation to change it (rec). At the end of each
row is the percentage of countries that mentioned the care practice or resource for
care in any way. Even a rapid perusal of the table will show that some care practices
are much more widely known than others.
Care practices cannot occur without resources to provide the care. Focusing on
care practices without a concern for resources may lead to the unfortunate result of
blaming the mother for inadequate care, rather than recognizing a lack of resources.
The distal aspects of the environment that provide resources for care can be either
human, economic, or organizational. Human resources at the family level include the
caregivers’ knowledge, beliefs, and education, and the physical and mental health
and confidence to put that knowledge into practice. Economic resources include the
caregivers’ autonomy and control of resources, economic support, and time (plus
control of that time) in order to provide care. Organizational resources include
alternate caregivers and community care arrangements, and emotional support from
family members and community networks (Jonsson 1995). These same three kinds of
resources also occur at the community, district, national, and international levels.

Breastfeeding into second year
Adequate complementary foods
Frequent feeding
Adaptation of psychomotor abilities for feeding
Feeding responsively

Care Practice: Breastfeeding and
Complementary Feeding
Exclusive breastfeeding for about 6 mos
Initiate breastfeeding within hour after birth
Breastfeeding on demand
Protection from artificial feeding
Timely introduction of complementary foods

Care Practice or Resource
Care Practice: Care for Women
Provision of extra foods during pregnancy
Reduce workload during pregnancy
Family supports prenatal care and safe birthing
Family supports postpartum rest
Family encourages delayed age at first birth
Support for birth spacing
Provision of fair share of family food for females
Protection of females from abuse
Family supports stress reduction
Enhanced self-confidence and esteem
Protection from emotional abuse for females
Adequate decision-making power for women
Access to family income, assets and credit
Workload is shared within family
Support for equal access to school for girls
Support for women’s access to information

Pos Rec
Rec

Rec
Rec

Mixed
Negearly
Pos
Neg
Neg

Neg Rec*

Neg*

Neg
Neg

Cambodia

Bangladesh

Neg

Neg*

Rec

Neglate
Pos

Neg
Neg

Rec
Neg*

Neg*

Neg*
Rec

Neg*
Neg*

Neg*

Pakistan

India

Neglate
Pos
Neg Rec Neg

Rec
Negearly

Neg Rec

PRC

Pos
Neglate
Pos
Neg

Neg
Neg

Pos*

Neg*

Sri Lanka

Table 1: Care Practices and Resources for Care in Seven Country Reports

85
85
0
57
85

57
42
0
0
14
14
42
0
0
0
0
14
0
28
28
0

Percent that
Discussed Item

57
85
42
0
14
continued next page.
Neg Rec
Neg Rec

Rec
Neg –too
early Rec

Neg Rec
Neg

Rec

Rec*
Neg,Rec

Vietnam
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Care Practice: Hygiene Practices
Hand washing
Bathing and cleaning child
Cleaning house and children’s play area
Adequate disposal of child’s wastes
Use of sanitary facilities
Making water safe, and choosing safe water
Neg

Neg

Rec
Rec
Rec
Rec
Rec

Rec
Neg

Neg

Neg

India
Pos

Rec

Pakistan

Neg

Sri Lanka
Neg

Rec

Vietnam
Rec

Rec

Neg

Rec
Rec
Rec
Rec
Rec
Rec

Neg Rec

Neg Rec

57
28
28
28
28
28

28
0
14
0

0

0

14
0

Percent that
Discussed Item
42

71
0
42

PRC

Care Practice: Food Preparation
Food preparation, cooking, and processing
Food storage
Food hygiene

Rec

Cambodia

0

Pos

Bangladesh

Care Practice: Psycho-Social Care
Adapting behavior to child’s developmental cues
Attention to low activity levels and slow
development of child
Frequent positive interactions (touching,
holding, talking)
Maintenance of valuable traditional practices
Encouragement of playing, exploration, talking
Adoption of a teaching or guiding role
Prevention and protection from child abuse
and violence

Care Practice or Resource
Adequate feeding situation
Ensuring adequate intra-household food
distribution for children
Appropriate response to poor appetite

Table 1. (cont’d.)
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Neg

Neg

Neg

Pos

Neg

Neg

Neg-Rec Neg
Neg
Rec
Rec

Neg

Rec

Neg

Neg
Neg

Neg

Neg

Neg

Neg

Neg Rec
Neg Rec
Rec Rec

Rec

Neg
Rec

Rec
Rec
Rec
Rec
Rec
Rec
Rec

Codes: Neg = Lack of practice or resource is a determining factor in nutrition problem.
Pos = Presence of practice or resource is a determining factor in nutrition.
Rec = A recommendation to improve this care practice or resource is made.
* Indicates that the rating refers to health services rather than family support. Probably refers to lack of services rather than lack of family support.

Resources for Care: Caregiver supply of:
Knowledge, beliefs, schooling
Physical health and nutritional status
Mental health, stress, and self-confidence
Fathers have significant role
Control of family resources for childrearing
Sufficient time, not too much workload
Existence of alternate caregivers
Community support for care

Care Practice: Home Health Practices
Prevention of illnesses
Diagnosing illnesses
Providing home treatment, feeding during illnesses
Using preventative and promotive health services
Timely seeking of curative health services
Control of pests
Avoidance of accidents
Prevention of abuse/violence

100
14
14
28
0
57
42
42

14
28
57
14
28
14
14
9
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To define “resources for care” adequately, one must first assess who is providing the care, where young children are cared for, and who provides the economic
support. Second, one must assess the roles of various family members in the provision of care, particularly the father. Third, decision-making processes should be
examined. Finally, the language should use the word “caregiver” rather than
“mother”. The notion that a child is the combined responsibility of both parents
needs to be reinforced continually and at all levels.
Resources for care must be considered whenever care practices are evaluated.
Most of the country reports considered these issues, but not to a satisfactory depth.
All recognized the importance of maternal or parental education for child nutrition.
The mother’s workload was recognized as a problem by half of the countries. Maternal physical and mental health was recognized only by one program, with none
noting the importance of control of family resources for caregiving. The role of the
father was ignored by many of the countries, which is surprising given the importance of his role as food purchaser and arbiter of medical care decisions, and even
breastfeeding in many of these countries. Children are products of a family, not just
the mother, and this perspective must be kept clearly in mind.
Caring practices and resources vary tremendously by culture; yet there is some
evidence that the variations among families within one culture may be greater than
those between cultures (Engle, Menon, and Haddad 1997). Children’s basic needs
for food, health care, protection, shelter, and love are the same in all cultures. Differences may be seen in how each culture and each family within that culture attempts
to meet these needs. Traditional knowledge may be valuable, but widespread changes
in families due to urbanization, women’s increased economic role, expansion of
primary education, and population increase may require changes and adaptations in
care practices for which families may be ill prepared. These changes may undermine
positive traditional practices.
Not only culture, but also economic conditions, governmental policies, and the
ecological environment can influence care practices and resources for care (Engle,
Menon, and Haddad 1997). One major influence discussed in a companion paper is
the status of women (Haddad 1999).
Role of Child Characteristics
Not only the behaviors of parents, but also the characteristics of a child will influence outcomes for that child. Anorexic children require more persistent feeding
than children with strong appetites. Temperament, a biologically based tendency
such as the ease or difficulty with which a child approaches routine and novel
situations, also influences care. A difficult or irritable child will probably evoke
different and perhaps less patient caregiving than a sunny, easy-to-manage child.
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These individual differences in temperament and condition have major effects on
caregiving.
Some groups, such as low birth weight infants, should have an immediate claim
on resources. A review of 80 studies of low birth weight infants, mostly in developing countries, showed that low birth weight children generally have poorer levels of
development than normal birth weight children (Aylward et al. 1989). GranthamMcGregor et al. (1999) summarized the literature regarding effects of being small for
gestational age (SGA) on children’s survival, growth, and development. These
children are born at term, but are low weight, suggesting that they were malnourished
in utero. The literature suggests that, whereas not all SGA children are lower in
cognitive ability in the first two years, there are likely to be negative effects in middle
childhood, and on behavioral measures. These effects are less evident later in life.
The negative effects of SGA are particularly marked when combined with an impoverished home environment.
Other child characteristics represent risks for children due to parental perceptions or cultural values. Haddad (1999) documents the significant negative effects on
children of being born female. In many of the South Asian countries, girls are less
preferred, less likely to receive health care, and have higher mortality rates. These
effects operate through differential care practices and allocations of resources within
the household.
Care for Women
The practices listed in Table 1 under Care for Women contain many that are
delivered in health programs, such as antenatal care and birth spacing. However, it is
the family’s support for the woman in each area that is crucial. For example, care for
women with respect to antenatal care is the interest and support of the family to make
sure that she obtains this care. Surprisingly little information exists about the family’s
or community’s role in supporting or ignoring women’s needs, particularly during
adolescence, pregnancy, childbirth, and lactation.
The Care Initiative (Engle, Lhotska, and Armstrong 1997) lists six categories of
care for women.
(i)

During pregnancy and lactation, the family should support the women in
obtaining extra and higher quality foods, reducing workloads, attending
antenatal clinics and obtaining safe birthing, and receiving adequate postpartum rest. There is evidence that factors such as workload have a significant effect on outcomes such as birth weight (Launer et al. 1990). How
much a family’s support influences the woman’s behavior during pregnancy and lactation is not known, although it seems likely that a family
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that supports women’s rights and needs for these services will be more
likely to obtain them.
(ii) Family support in reproductive health should include helping the adolescent girl delay bearing children, and supporting women in their use of
family planning.
(iii) Physical health, includes provision of a fair share of the family food, and
protection of women from abuse.
(iv) Mental health, stress, and self-confidence are domains which families can
support or undermine depending on their attitudes and behavior.
(v) Autonomy in decision making when needed is important for women, and
access to the family’s income and assets. Support in sharing the workload
is also part of care for women.
(vi) Assuring girls’ equal access to school and women’s access to continuing
education is extremely important both for the current and for subsequent
generation.
In Table 1, the most frequently mentioned Care for Women was the provision
of extra foods during pregnancy, noted by 57 percent of the countries. However,
many other important issues during pregnancy, such as work reduction or postpartum
rest, do not appear as interventions in any of the programs summarized. This area in
particular offers tremendous promise for interventions. A creative approach to
improving family support for women is the “newly married parents” intervention
described in Bangladesh. In this intervention, the importance of good nutrition during
pregnancy, workload reduction, and rest for healthy children and for a healthy
mother are discussed when the couple marries.
Care during Complementary Feeding
Appropriate feeding for children includes characteristics of breastfeeding, such
as initiation in first hour, exclusive breastfeeding for about six months, and sustained
breastfeeding to the second year. Table 1 shows that most program planners are
aware of the need to improve complementary feeding and breastfeeding. These care
practices received more attention than any others did. For example, 85 percent
recognized the importance of encouraging exclusive breastfeeding, feeding the
infant within the first hour after birth, and initiating complementary feeding at about
six months.
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High quality complementary food, provided from about the sixth month
onward, is a key component of good nutrition (WHO 1998). However, whereas
nutrition recommendations were previously only concerned with food quantity and,
to some extent, food quality, many practices related to how food is actually provided
to children and fed to them have also been found to influence nutrient intake (e.g.,
Gittelsohn et al. 1998).
Four aspects of proximal behaviors that are part of complementary feeding and
that affect intake can be defined. These are: (i) adapting the feeding method to the
child’s psychomotor abilities (e.g., spoon handling); (ii) feeding responsively,
including encouraging a child to eat, attending to possible low appetite, balancing
child versus caregiver control of eating, and being affectionate or warm toward the
child during feeding; (iii) creating a satisfactory feeding situation by reducing
distractions, developing a consistent feeding schedule, and supervising and protecting children during eating; and (iv) timing of feeding, including feeding frequently
and feeding when children are hungry.
Adaptation to Psychomotor Abilities for Feeding
Children’s motor skills change rapidly during the first two years of life, requiring close attention by the caregiver. For example, by seven months of age, the gag
reflex moves to the posterior third of the tongue, permitting the child to ingest solids
more easily than before (Milla 1991). The time required for a child to eat a certain
amount decreases with age for solid and viscous foods, but not for thinner purees.
Children’s abilities to hold a spoon, handle a cup, or grasp a piece of solid food
increase with age and practise (Connolly and Dalgleish 1988). Self-feeding with a
spoon requires a number of steps which can take several months to master (Connolly
and Dalgleish 1988).
Feeding Responsively
This behavior can be particularly important for young children. Mothers and
other caregivers that show or model for children how to eat healthy foods will
encourage children’s eating, especially when food quality is low. The amount of food
that children consume may depend as much on the caregivers’ active encouragement
of eating as the amount offered (Gittelsohn et al. 1998, Bentley et al. 1991), especially when one has an infant with a difficult temperament.
Caregiver understanding of and response to children’s hunger cues may be
critical for adequate food intake. For example, if caregivers perceive a child’s typical
mouthing actions in response to new food sensations as a food refusal and cease to
feed, a child will receive less food (Kotchabhakdi et al. 1987). When children are fed
from a common pot, the amount eaten is not easy to determine. Having a separate
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bowl for each child can help determine quantities eaten and protect the slow eater,
although the person with whom the plate is shared makes a difference (Shankar et al.
1998).
Control of eating varies enormously. At one extreme, the caregiver has total
control and children are force-fed, whereas at the other extreme, control is given
entirely to the child. Neither extreme is good for children. When too much control is
in the hands of the caregiver, force feeding, or continued and even intrusive pressure
on children to eat is seen, which may lead eventually to inability to monitor food
intake and to obesity (Brown et al. 1988). Passive feeding, particularly if a child has
anorexia or poor appetite, may result in inadequate intake (Dettwyler 1986). Caregivers have been observed to encourage feeding only after seeing that the child is
refusing to eat, which may simply result in fruitless battles.
The Feeding Situation
Where and how feeding takes place may also influence the food intake of
young children. Some children are fed on a regular basis each day, sitting in a
prescribed place with food easily accessible, whereas others are fed while wandering
around or at a time that the caregiver finds convenient (Guldan 1993). If the main
meal is prepared late at night, children may have fallen asleep before it is time to eat.
Children can be easily distracted, particularly if food is difficult to eat (e.g., soup
with a spoon the child is unable to use) or they don’t like the taste. If supervision of
feeding is not adequate, other siblings or even animals may take advantage of a
young child’s vulnerability and take food away, or food may be spilled on the
ground.
Finally, feeding frequently has been shown to influence child nutritional status
(La Montagne et al. 1998). Less than half (42 percent) of the country reports mentioned frequent feeding, and none described how to deal with children’s poor appetite. The importance of the feeding style and responsive feeding was rarely noted.
Strategies are needed to make parents aware of feeding styles, support positive
practices, and help them to change if necessary. Most of the program interventions
recommended to improve complementary feeding practices in the country reports
involved a community mobilizer with the support of a facilitator or trained leader.
This model is consistent with findings from other investigations that complementary
feeding practices are difficult to change without interpersonal contact (AED 1996).
Several countries focus on developing locally produced complementary foods
to supplement interventions to improve feeding practices. However, as many studies
have shown, simply making higher quality foods available will not in itself change
patterns of child intake and growth.
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Psychosocial Care
A third set of care practices that influence survival, growth, and development of
children are the social, emotional, and cognitive interactions between caregivers and
children (Engle, Lhotska, and Armstrong 1997; Engle and Riccuiti 1995). These
practices include responsiveness of the caregiver to the child, the attention, affection
and involvement that the caregiver shows, and encouragement of autonomy, exploration, and learning.
Responsiveness includes the extent to which caregivers are aware of their children’s signals and needs, interpret them accurately, and respond to them promptly,
appropriately, and consistently (Engle and Riccuiti 1995). Responsiveness can be
illustrated by the caregiver’s behavior when a child cries or fusses. If the caregiver
does not have time to respond, or misinterprets the reason for the crying, they may
miss an opportunity to feed the child when the child is hungry. Responsiveness is
also important for developing language. Caregivers who talk to their children in
simple language, and respond to children’s verbal play, will help their children learn
language earlier.
The most appropriate response by a caregiver changes with the child’s developmental stage. For a very young child, the response to fussing may be touching and
holding, whereas at an older age, it could involve talking or demonstrating appropriate behaviors.
Parents’ expectations of the age at which children learn important skills like
walking or speaking their first word (developmental milestones) also affects their
children’s development; parents who expect earlier development are likely to have
children who develop earlier. Sensitivity or responsiveness is known to improve
children’s learning and cognitive development (Murray and Hornbacker 1997). For
example, Baumwell et al. (1997) found that maternal sensitivity coded during
mother/child interactions at 9 months uniquely predicted 13-month children’s
language comprehension—more than child’s comprehension at 9 months. The
mother’s excessive directiveness or intrusiveness was unrelated to language development, also found in other studies (Murray and Hornbacker 1997).
Attention, affection, and involvement shown by caregivers also influences children’s survival, growth, and development. The most important factor in a child’s
healthy development is to have at least one strong relationship or attachment with a
caring adult who values the well being of the child. Lack of a consistent caregiver
can create risks for children. The child needs frequent positive interactions. Valuable
traditional practices should be identified and sustained as much as possible. Examples are infant massage in India, postpartum rest of mother and child in many Muslim
countries, and responsiveness to child’s desires in Bali. These customs may be
undermined by an encroachment of Western values and urbanization.
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Caregivers can also improve children’s intellectual development and nutritional
status by encouraging autonomy, exploration, and learning. Young children are born
with the ability to learn, but they need encouragement and freedom to develop that
ability. Caregivers need to provide safe conditions for play, encourage exploration,
and provide learning opportunities in addition to good nutrition. These conditions
may even affect growth (Super et al. 1990).
According to Table 1, psychosocial care received relatively little attention in the
country reports. Only two country reports (28 percent) discussed supporting the
improved interactions of caregiver and child, although others recommended the
development of day care centers for children of working mothers. But there appears
to be an emerging recognition that not only nutritional status, but also the development of the child are important goals for nutrition programs.
Early childhood care for survival, growth, and development (ECC-SGD) programs provide psychosocial care through a variety of interventions, including early
education and socialization activities for children, education for parents, and social
support for families. These programs enhance cognitive development, motivation for
learning, and readiness for school (Myers 1992, Young 1997), and improve parentchild interaction and family functioning (Olds and Kitzman 1993, Benasich et al.
1992).

Significance of Child Development for Later Functioning
Psychosocial development refers to the emergence of skills and competencies
that help a child adapt and function in his or her environment. These skills and
competencies become more complex as the child ages and matures. Development
tends to be categorized into the following domains:
(i)

Cognitive (or mental) development, including memory, problem-solving,
and numerical understanding (and, for some authors, language development);

(ii) Language development, the ability to communicate with others, to comprehend speech and express thoughts (receptive and expressive language);
(iii) Social-emotional development, including an understanding of the relationship of self to other, ability to regulate oneself and one’s emotions, development of social skills; and
(iv) Fine and gross motor development, including child’s ability to sit, walk,
run, and handle small objects.
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Although the ability of measures of cognitive development prior to 18 months
to predict functional outcomes is disputed, pre-school measured abilities have been
shown to be associated with age at school entry, school performance, and school
retention in a variety of developing cultures (Pollitt and Triana 1999). As Pollitt and
Triana conclude, “pre-school tests of cognitive test performance have the power to
predict school enrolment and achievement and are helpful instruments to evaluate the
success of early childhood development programs in fostering educational competence”(p. 52).
Programs to improve children’s development (ECCD programs) have been
shown to have long-term impacts on functioning, as summarized in Pelto, Dickin,
and Engle (in press). Although benefits are difficult to quantify, calculations provide
a good indication of the value of investing in early childhood. Benefits have been
shown in areas such as:
(i)

increased human resource development (via better school achievement);

(ii) cost savings and increased efficiency of primary schooling (lower rates of
grade repetition and remedial education);
(iii) higher educational attainment;
(iv) increased earning potential;
(v) reductions in juvenile delinquency and its associated costs;
(vi) increased commitment to marriage; and
(vii) increased social mobilization and community involvement, and reduced
social and economic inequalities in developing countries (Zigler et al.
1992, Barnett 1995, Myers 1992).
One early childhood care and development program in the United States, the
Perry Preschool Project, is a concrete example of the economic value of such programs. A cost-benefit assessment conducted when the project participants reached
young adulthood concluded that the benefits to society outweighed the project costs
more than five fold (Barnett 1985, 1995). When participants turned 27 years of age,
an even greater benefit was found—an estimated US$7 for each dollar invested
(using constant dollars).
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Evidence for the Effectiveness of Care in Interventions
Research indicates that care practices are associated with improved survival,
growth, and development (see Pelto, Dickin, and Engle 1999). Specific interventions
to improve care practices, such as breastfeeding, have shown significant impacts on
child growth. But much work remains to be done; many care practices have not been
systematically investigated, and we do not yet have universally accepted agreements
on the measurement of care practices, or some of the resources for care (Engle,
Menon, and Haddad 1999).
Correlational Studies
A number of studies have found correlations between care practices and child
growth and development, even controlling for household economic resources. For
example, Galler et al. (1998) examined the relationships between feeding practices
and child growth in Barbados, and found that reported feeding practices such as
breastfeeding preference and feeding intensity predicted later growth. Range, Naved,
and Bhattarai (1997) identified a number of care practices in Bangladesh that were
associated with better growth. Several recent reviews have summarized the correlational data showing effects of these variables on growth and on development (Engle,
Menon, and Haddad 1997; Engle and Riccuiti 1995; Zeiltin 1996; De Andraca et al.
1998).
Ruel et al. (1999) examined the relative importance of care practices and maternal education in child growth in Accra, Ghana. The data reveal that the less
educated the mother, the more important adequate care practices were for explaining
child nutrition. In the best-educated group, care practices were relatively insignificant
in predicting child nutrition. Thus, when the circumstances are most difficult for
caregivers, care may be most important.
Linkages Between the Status of Women
and Care Practices/Resources for Care
As described in the Asian Enigma (Ramalingaswamy, Jonsson, and Rodhe
1996), the status of women may be the underlying variable explaining the relatively
poorer nutritional status of children in South Asia. Low status of women may influence their access to resources for care, as well as care practices. Many of the resources for care depend on the status of women: autonomy in decision-making,
control over time and resources, access to resources. Women’s education is a key
indicator of women’s status, and is both a cause and consequence of the status of
women in society. Care for women is likely to be improved when the status of
women improves. Gender preferences early in life can affect the survival, growth,
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and development of girls, which in turn impacts the next generation. These preferences are reflected in less effort in caring for girls. Therefore, actions to improve the
status of women as described by Haddad (1999) should have positive impacts on
resources for care and care practices.
Effects of Care for Child Development:
Experimental Studies or Efficacy Studies
Several recent reviews of the experimental literature on the effects of various
forms of early intervention on children’s cognitive development provide evidence
that a psychosocial intervention can have significant effects on children’s development. Small-scale experimental designs that ask parents to change their behavior to
facilitate development have shown effects on children’s language and cognitive
development using a carefully controlled experimental design (see Pelto et al. 1999).
Two major types of programs exist: child-focused programs that provide
services directly to children through day care or center care, and parent-focused
programs, which aim to improve the parents’ abilities to provide care, either through
teaching specific skills or improving their life skills. Home visiting programs, often
combined with group sessions, provide caregivers with new activities and materials
to use with their children, with new skills for child management, information about
child development and nutrition, and personal support to improve the ability of the
caregiver to provide care. Some programs provide job and literacy training for
caregivers.
Child-focused, high-quality child development activities implemented to acceptable standards in childcare centers have consistently shown a positive impact on
cognitive function and IQ scores in the US and in other developed and developing
countries (Consortium for Longitudinal Studies 1983, Haskins 1989, Gomby et al.
1995, Hertzman and Wiens 1996, Grantham-McGregor et al. 1991). Most of these
programs have been with children of preschool age, but some included infants. There
are questions about the possible risks of infant day care, particularly when it is not
high quality (NICHD 1997).
Parent-focused programs have also been shown to be effective. In the US, programs promoting improved parenting skills through home visits have shown modest
effects on cognitive outcomes (Gomby et al. 1995). Home-visiting has been found to
be an effective component of programs targeting low birth weight and premature
infants (Olds and Kitzman 1993, Hertzman and Wiens 1996), nonorganic failure-tothrive children (Black et al. 1995), and undernourished children in developing
countries (Grantham-McGregor et al. 1991, Waber et al. 1981). Olds and Kitzman
(1993) reviewed four randomized trials of home visiting interventions that were
designed to work with parents to improve the cognitive development of preterm and
low birth weight newborns. All of the trials found consistent evidence of increased
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mental test performance. In programs that are aimed at parents and children who are
at social and economic risk, the results are more mixed than for those interventions
directed to families of preterm and low birth weight infants (Olds and Kitzman
1993).
A home visiting intervention to train mothers was also found to be effective in
Turkey. The home visiting program for mothers was designed to help them foster
cognitive development using the Home Intervention Program for Preschool Youngsters curriculum, and become sensitized to their child’s needs. The effects of this
program were assessed in combination with three different childcare arrangements in
a crossed condition design with three levels of type of preschool program (attending
preschool programs with educational aims vs. custodial day care programs vs.
staying at home) and two levels of mother participation in home training (participated
or not). Mothers’ participation in the home training program was associated with
better scores on cognitive tests and school performance four years later, particularly
when combined with an educationally oriented program (Kagitcibasi et al. 1988).
Children who had been more deprived initially profited more. At a follow-up when
the children were between 13 and 15 years of age, the home visiting intervention
continued to be significant, whereas the educational day care intervention was not.
Most notably, children in the home visiting group were significantly more likely to
remain in school than those without the home visiting (87 percent vs. 67 percent).
Effects were also seen for vocabulary scores, self-perception, family interaction
patterns, and the mother’s status in the family (Kagitcibasi 1996).
Powell et al. (1999) reported on a 12-year follow-up of a home-visiting program working with stunted children in Jamaica. The original design compared the
effects of food supplementation with cognitive stimulation delivered through home
visiting in a four cell design, with children either supplemented only, supplemented
and stimulated, stimulated only, or neither (Grantham-McGregor et al. 1991). Initially, both interventions were found to be effective for children’s cognitive development, and these effects were still seen several years later (Grantham-McGregor et
al. 1997). In the most recent follow-up, only the home visiting intervention continued
to have a significant effect on cognitive development; no effect of the food supplementation remained. Evaluations of home visiting or parent teaching interventions
for children’s survival, growth, and development should include follow-up.
Child-focused programs have been shown to be slightly more effective than
parent-focused programs in developed countries such as the US (Barnett 1995,
Ramey and Ramey 1998), but in developing countries, where the family may have
greater impact, parent-oriented programs have been shown to have long-term impacts. Kagitcibasi (1996) proposed that in family or collectively oriented cultures,
which are common in many parts of the developing world, a program that improves
home interaction is likely to be relatively more significant than one which provides
services directly to children.
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The cost-effectiveness of these programs is difficult to assess, given the many
assumptions required (Barnett 1985). However, there is considerable evidence for the
cost-effectiveness of targeted programs, such as home visiting for premature
infants, that has lead leading researchers in the US to recommend universal postnatal
home visiting programs (Gomby et al. 1993; see also Evans and Stanbery 1998).
Effects of Care for Child Growth:
Experimental Studies or Efficacy Studies
There is considerable evidence that growth is affected by some care practices
such as exclusive breastfeeding and appropriate disposal of wastes and excreta. More
surprisingly, there is some evidence that changes in psychosocial care can have
effects on physical growth. In a controlled efficacy trial in Bogota, Colombia,
malnourished children provided with “maternal education” visits twice weekly from
six months through three years of age were significantly taller at three years (Waber
et al. 1981), and maintained that difference three years after program completion
(Super et al. 1990). The presumed mechanism was that the parents were more aware
of children’s needs for food, and were more likely to give them food. It is possible
that parents who were alerted to children’s cognitive needs were also more responsive to nutritional needs.
Relatively few programs investigate whether and how specific care practices
changed as a result of an intervention. These assessments could be useful for process
evaluation. For example, in two studies, changes in parent behavior such as responsiveness, teaching behavior, and encouragement were found even when child outcomes did not change (Olds and Kitzman 1993).

Incorporating Care in Program Design
How does programming change if care is involved? Three changes can be
identified. They reflect many recommendations currently being made to increase the
effectiveness and sustainability of programs. These are:
(i)

to assess and support or change care behaviors in addition to distal factors
such as food or heath care;

(ii) to evaluate care practices and resources from the household, or integrated,
perspective; and
(iii) to plan for additive or combined effects on care practices and resources for
care through programming that considers multiple routes to change.
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First, in addition to distal strategies such as increasing education or providing
better services, actual care practices or behaviors should be assessed and targeted for
change or reinforcement where needed. The provision of care is a critical link
between food and health resources, and the child’s physical and psychosocial development. For example, a health delivery system might not only provide a strategy for
diagnosing illnesses, but also adapt that information to the caregivers’ beliefs and
knowledge about illness and illness terms used in home treatment. A program to
improve complementary feeding should assess, analyze, and take action to improve
not only foods, but also feeding practices such as frequency of feeding, responsiveness to children’s cues of hunger, or the feeding situation.
Second, the care focus requires the program planner to evaluate household
practices in support of children as an integrated whole. The same individuals are
performing multiple tasks to support child heath and development. An intervention
might affect several care practices or resources for care, since it could result in
multiple demands on time, energy, and knowledge. Costs of a program should be
evaluated in terms of care. For example, a program that provides additional income
generation opportunities for women should evaluate consequences of changed
behaviors for care practices, such as food preparation, home health care, or care for
women. Benefits of a program can also be evaluated in terms of care. A family
planning program that results in longer birth spacing may provide mothers with
increased available time. Teaching a caregiver to be more responsive to children’s
indications of hunger may also increase their tendency to respond to a child’s attempts to communicate, and therefore increase speed of language development.
Increasing resources for care, such as increasing help provided by fathers, may have
positive effects on several aspects of care.
Third, there may be additive or interactive effects on child outcomes of changes
in care practices that programs can capitalize on. Improving several aspects of care at
the same time will have greater effects on child growth, or child survival, growth and
development than improving only one aspect of care. Interventions to improve child
nutrition or child health as well as child development may have additional impacts on
child development. A child who is healthy may be more responsive to improved
environmental inputs, and therefore will develop more rapidly. A more active and
verbal child may also stimulate more care from busy caregivers. There is an intimate
relationship between physical and psychological growth, particularly in the first years
of life. Programming that includes several of these care needs simultaneously may be
more able to reach families and provide the impetus for significant change in child
outcomes than single-focus programs.
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Examples of Programs that Involve Care
To illustrate how programs change when care is taken into account, examples
of four kinds of programs for children under three years and that involve care are
presented: a nutrition education project, interventions for low birth weight infants, a
parent education program including both early child development and nutrition, and a
child care/ day care program. In each case, program effectiveness and which component might be labeled “care” are described. These program models and others are
summarized in Table 2.

Table 2: Incorporating Care into Health, Nutrition, and Integrated Programs:
The Care Component and Research Evidence for its Effectiveness by Program Type

Type of Program
Primary
Health Care

Maternity Care

Nutrition

Care Component
(Practice or Resource)
Curative: Encourage active feeding
and stimulation of sick children
Preventative and Promotive:
Screening for delays, provide
information on care for development
Provide social support during
pregnancy to reduce stress;
Providing information on
caregiving skills prenatally
and immediately postnatally

Education: Include messages on
supervision of eating, need for a
separate bowl, increased monitoring
of child intake, offering additional
foods
Education: Increase resources for
food by increasing the value of feeding
women and children by men

Research Evidence1
Several studies are unde rway

Randomized controlled trial of prenatal
home visits resulted in decreased
incidence of abuse, more positive
childrearing attitudes
(Olds et al. 1997) (+)
Multicentric trial of social support
during pregnancy showed no effects
on birthweight or complications
(Kitzman et al. 1997) (0)
AED project in Mali showed significant
increases in child nutritional status, and
feeding behaviors, as a result of the
communication strategy (AED 1996)
(+)
AED project in Mali was able to increase
fathers’ role in food purchasing (AED,
1996) (+);
Iringa project in Tanzania increased
men’s labor to free women’s labor (+)
continued next page.
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Table 2. (cont’d.)
Type of Program

At-risk
Children

Care Component
(Practice or Resource)
Education: Combine teaching about
parenting skills and interactions
regarding food with food
recommendations for toddlers in lowincome families.

Growth monitoring and promotion:
Teach caregivers about developmental
norms as well as improved diets for
young children in regular assessments,
and for counseling parents with
problems
Breastfeeding Promotion:
Include information on specific
aspects of development during the
postnatal counseling visit and during
support groups
Low Birth Weight Infants
Increase opportunities for tactile
stimulation
Provide opportunities for early
skin-to-skin contact

LBW: Home visiting for parent
instruction

HIV Infected children: Increase
cognitive stimulation; increase
caregivers’ awareness of feeding
problems
Malnutrition: Increase maternal
motivation to change feeding practices
by seeing change in children over the
two-week period.

Research Evidence1
Building Blocks for Toddlers Program
(Cornell University Extension) combined
home visits and small groups enrolled in
WIC programs. Significant differences in
nutrition knowledge, food variety, and
self-reported parenting strategies were
found (Brink et al. 1996) (+).
“KKA” project in Indonesia: mothers
were given monthly developmental
norms and techniques for working with
their children. No effects on nutritional
status were seen (0) but feeding
behaviors improved (+) (Satoto 1996)

(LBW) early skin-to-skin contact and
rooming in → more rapid feeding
initiation, higher cognitive development
at 18 months (de Roiste and Bushnell
1996); (LBW) Skin-to-skin contact →
increased rates of breastfeeding
(Blaymore et al. 1996) (+);
Infant Health and Development Program
for LBW infants combined home-based
activities for the first year, then centerbased activities. → Significant increase
in IQ (IHDP 1990)
Behavioral consequences of HIV may
affect care. Correlational studies reported
language deficit (Coplan et al. 1998)
and feeding difficulties
(Melvin et al. 1997)
HEARTH Model of two-week feeding
and group sessions resulted in significant
changes in proportion of moderately and
severely malnourished children in
Viet Nam and Haiti (Wollinka et al.
1997). (+)
.
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Table 2. (cont’d.)
Type of Program
Integrated
Programs

Care Component
(Practice or Resource)
Home visiting programs for lowincome families: Include direct
services for children
Parent support provided to help with
literacy, jobs, etc.

Community development and/or
income generation: Day care
programs or feeding centers may
be included; community mobilization
for the improved growth and
development of children.
Parenting programs with health and
nutrition component: Provide
information on growth and
development of children as well as
role plays and materials on responsible
parenting (husband/wife relationship
and rights and obligations)

Childcare programs for working
mothers: Strong components of both
nutrition and early child stimulation
are needed.
Models include preschool centers and
family-based care.

School-based
programs

Research Evidence1
Results of randomized trials in US show
only short-term effects on cognitive
development, few effects on parents
(St. Pierre et al. 1995) (0). Programs in
Turkey (Kagitcibasi 1996) and Jamaica
(Powell et al. 1999) show long-term and
significant effects on cognitive
development (+)

In the Parent Effectiveness System in
Philippines, when parents met in groups
on a weekly basis to learn and role-play
in 13 topics including child growth and
development, health and nutrition, and
husband/wife relations, they reported
significant changes in their and their
children’s behavior. (+? – no other
impact data)
Some of the centers reviewed by
International Center for Research on
Women also showed positive effects on
growth (Mehra et al. 1992) (+);
Colombia home day care program
(ICBF) has shown some positive effects
particularly on psychosocial
development, less on nutrition
(ICBF 1997) (+)

Curriculum materials for older
siblings on growth and development

1

(+) Indicates that it was shown to be effective in an intervention trial; (0) indicates that it was not effective; blank
indicates that no trial was located.

Nutrition Education Project
The Academy for Educational Development’s (AED) Nutrition Communication
Project (1996) used the principles of nutrition education and social marketing to
create, implement, and evaluate strategies to improve maternal and child nutrition
without increasing income. Over an eight-year period, projects took place in Mali,
Niger, Burkina Faso, and Honduras. In each country, the strategy involved a five-step
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process of (i) assessment through formative evaluation and surveys, (ii) planning,
(iii) preparation of materials, (iv) implementation of the intervention, and (v) evaluation. These projects are defined as involving care because specific feeding practices
in the home, and resources for care, were included in assessment, intervention, and
evaluation. Other components of the project focused on increasing the supply of
vitamin A (e.g., make sauces with green leafy vegetables), and these did not involve
care.
The Mali project provides a good example of how care can be part of a nutrition education project (AED 1995). The nutrition problems identified in the region
were wasting (11 percent), stunting (25 percent), low birth weight (15 percent), and
night blindness. Formative evaluation and surveys led to the identification of problems, some of which were caring practices. Problems identified were: delayed
introduction of complementary foods to nine months; 80 percent of young children’s
meals were not supervised, and 66 percent of children were given prelacteal feeds.
Some problems identified fell under the category of care for women within the
family. A family should be sure that women are allocated sufficient supplies of the
family food, and that they have the autonomy and decision-making power to obtain
it. In Mali, neither men nor women were aware of children and women’s dietary
needs, and men were responsible for many food purchases.
Based on the assessment phase, behavioral messages and targets were defined.
In addition to food messages, some messages involved the process of feeding, a care
practice: “Promote more appropriate active feeding behaviors; specifically, three
supervised meals a day, use a separate bowl for children 6-24 months; and make sure
child finishes the bowl and give more if child is still hungry” (AED 1996).
One involved resources for care and care for women: “Emphasize men’s responsibility for women and children’s nutrition; men can keep children happy by
buying healthy food at the market” (AED 1996).
These messages were communicated through community mobilization. Some of
the techniques were:
(i)

story pictures showing local women succeeding at tasks;

(ii) interpersonal communication (mother’s card, counseling cards);
(iii) placing stickers on the mother’s card to reinforce counseling messages;
and
(iv) showing men in the pictures on the mother’s card (health record card).
An evaluation of the program from 1991 through 1994 indicated significant
changes from pretest to posttest in the trial villages. The number who were low
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weight for height dropped from 38 percent to 28 percent in trial villages, whereas in
a comparison group of villages it increased by 1 percent. Stunting was reduced from
46 percent to 31 percent without an increase in household income. Some behavioral
changes were also noted. Fathers were more likely to bring food home for their
families, and mothers were more likely to eat what the men brought.
In Burkina Faso, similar key target behaviors were defined. However, results
were less impressive in Burkina Faso than Mali, probably because the intensity of the
program was lower. In Mali, NGOs and local workers presented the message in the
community and the homes, whereas in Burkina Faso, the health care workers communicated the message during health care visits.
Among the lessons learned were the following: workers dedicated to the project
in order are needed for it to be effective; specific messages need to be given to
specific audiences; social support for women needs to be strengthened; and different
behavior changes require different methods. The authors concluded that of the
problems they had identified, complementary feeding was the most difficult to
change, and required intensive interpersonal communication. On the other hand,
increasing intake of vitamin A required a media-based approach focused on increasing intake of specific foods.
High-risk Infants: Low Birth Weight Children
A second type of program that incorporates care into a medical facility is the
treatment of low birth weight infants. A number of efficacy studies have shown in
carefully controlled designs that the care practice of tactile stimulation or gentle
massage will result in greater weight gain for low birth weight or very low birth
weight babies (Field and Schanberg 1990, Scafidi et al. 1986, Field 1998). The
authors suggest that the mechanism for the effects on growth may be that the massage increases catecholamine and vagal activity, which leads to increased food
absorption. More rapid initiation of breastfeeding when combined with rooming-in
was also found for low birth weight babies who received tactile stimulation (Blaymore et al. 1996). One study even reported higher cognitive development in children
(DeRoiste and Bushnell 1996) as a result of postnatal tactile stimulation. The skin-toskin contact method of handling low birth weight infants called “Kangaroo care” has
been developed over the past decade. Results suggest that this care-intensive technique for handling low birth weight infants is as effective, and in some cases more
effective, than incubators for both growth (Kambarami et al. 1998) and development
(Feldman and Eidelman 1998). Infant massage is a traditional care practice in a
number of societies and has been shown to have positive effects on growth in observational studies (Landers 1990).
In the US, a large effectiveness trial to assess the possibility of avoiding longterm deficits among low birth weight, and very low birth weight infants was
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conducted. This program, the Infant Health and Development Program for low birth
weight infants, combined home-based activities for the first year, then intensive
center-based activities for the next two years, plus parent support groups. In a randomized trial, children receiving the home visits and center-based program showed a
significant increase in IQ (IHDP 1990). The intervention was to improve the quality
of the psychosocial care parents could provide, and enhance their human resources
for care through home visits and support groups. The greatest impact was observed
with families who were most involved, although this relationship was not necessarily
causal.
Among the lessons learned from this and other programs was that these home
visiting programs were most effective when the families perceived the need for the
visits, which tended to be the case when families had low birth weight infants. Visits
to low income families with term infants had more mixed results, perhaps because
they felt less need for the intervention.
Integrated Programs: Providing Parenting Skills in Health and Nutrition,
and Early Childhood Development Information Combined
The previous two examples illustrate how specific care practices can be either
the main focus of a project, or can complement other interventions. The third example combines interventions to improve several care practices into an integrated
program for increased effectiveness.
In the Philippines, the Parent Effectiveness Service provides low income and
disadvantaged families with an opportunity to increase their knowledge and skills in
13 areas, including health and nutrition, child survival, growth, and development,
and responsible parenthood (UP Social Action 1997). Families are recommended
to the neighborhood parent effectiveness assembly for the sessions. About ten
families (almost always represented by women) meet weekly with a social worker or
a parent volunteer, to discuss the material and use role-plays and activities to learn
the concepts.
Two evaluations were reported, one in 1989, the other conducted in 1993. Both
were one-time surveys of parents in the program and the program leaders (posttest
only, no control groups). These evaluations suggest that parents are generally pleased
with the program. They report positive changes in their own behavior, and in their
interactions with their children. In both evaluations, most parents did not attend all of
the sessions. No objective measure of impact was taken
A number of lessons were learned. When parents in the evaluation sample were
asked to identify their child care activities, 81 percent mentioned feeding, and
56 percent mentioned grooming. Very few mentioned psychosocial care for child
development. Evidently, psychosocial care was a less salient care practice than
feeding and cleaning. Not surprisingly, parents found the sessions on child develop-
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ment less useful than those on health and nutrition. The most valuable sessions from
the perspective of the parents and the social workers were on husband/wife relationships and responsibilities and duties of parents, including rules of the household and
child management techniques. There was very little interest in the sessions on games
and children with disabilities. As in the previous program model, perception of the
need for the program seemed to be an important component of success.
The group leaders, who were social workers and volunteers, had only five days
of training on the methods and no follow-up training. Some felt that they had not
mastered the technical information in the health and family planing sessions; they
recommended asking representatives from the Ministry of Health or Family Planning
to present these sessions. Lessons learned included to cut down on workload of the
implementers or increase their training.
Day Care Centers, Crèches, Alternate Childcare Strategies
Childcare for working mothers, particularly for children under three years of
age, is an increasing need in many parts of the world, particularly in the growing
mega-cities of the South. A variety of alternate care systems are used: institutional
day care, home day care (a non-relative caring for several children in her home for
payment), informal arrangements with family members, and paid workers in the
home. Each of these arrangements involves food, health, and care of several types.
Mehra, Kurz, and Paolisso (1992) evaluated nine well-known day care center
programs for children under three in developing countries. The authors examined the
effects of these childcare programs on children’s nutritional status. Programs reviewed included India’s Mobile Crèches, Senegal’s seasonal day care centers, and
Ghana’s Accra Market Women’s Association. All programs were closely connected
to the women’s workplace.
According to the institutions’ reports, significant increases in nutritional status
as a function of the interventions were found in over half of the projects. Children in
day care homes or preschools had lower rates of mortality and morbidity than their
nonschooled mates. The authors conclude that the amount of food served, the cleanliness of the locations, and the protection of the space results in these significant
effects of the parent program on children’s heath.
The psychoeducational component of these programs was not specifically
evaluated in the report. However, Mehra et al. (1992) concluded that this component
of the institutional programs was not nearly as strong as the health and nutrition
component. The ratio of caregiver to child was about 1 to 15 or 20 in both institutional and home day care. This ratio contrasts with the recommendation in the US of
1 to 3 for children under three years of age (NICHD 1997). Kits for educational
instruction were sometimes available but not always used due to lack of knowledge
of how to use them, or fear that the children would harm the materials.
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The lessons from this review were that: easy access to these centers was a key
determinant in the use of the day care program; there is a need for quality control and
training of caregivers in child development, nutrition, health, and hygiene; and
nutrition can be improved with these programs. Finally, since less is known about
providing psychosocial care to children, research on the best models or techniques
for care is needed.
An extensive investigation of day care quality for children under three years old
in the US concluded that there are only three factors that consistently influence
children’s development: low ratio of caregiver to child; small size of the group of
children; and absence of authoritative, or rule-based, attitudes by the childcare
providers (NICHD 1997).
The number of children in these formal care programs was very small compared
to those in informal alternate care, particularly those below three years of age. These
alternate care arrangements may be less than optimal, and caregivers may be too
young, or not trained, to be capable of providing care. To help clarify the extent of
the problem, an assessment of where children are cared for when the primary caregiver is out of the home for an extended period, and who is providing the care,
should be an essential part of demographic and census reports. This question has
already been included in several of the Demographic and Health Surveys, such as
Zimbabwe (Engle et al. 1997).

Current Work on Care
Interest in combined nutrition, heath, and child development or psychosocial
care programs has increased dramatically recently. Several major efforts by the
World Health Organization’s Child and Adolescent Health and Development
Department; the Pan American Heath Organization (PAHO), World Bank, and
Tropical Metabolism Research Unit (1998); and the World Bank (Young 1997) to
compile research and define “best practices” is providing a basis for building programs for care.
Because the interest in the integrated approach to care has been relatively recent, programming has had to rely on accumulated wisdom rather than research
findings. Numerous experts have been concerned about the content and delivery of
integrated programs (e.g., Myers 1992). Within the next five years, we should have
much more information on the effectiveness of incorporating care into health and
nutrition programs, particularly psychosocial care.
In Bangladesh, the BINP program uses care as a central concept. The World
Bank and the Asian Development Bank are sponsoring integrated programs in
Bolivia, Indonesia, Philippines, and Uganda that include nutrition, health, and
psychosocial development. The Department of Child and Adolescent Health and
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Development at the World Health Organization has incorporated nutrition counseling
related to problems in the process of feeding (issues of care) into their new Integrated
Management of Childhood Illness program. The program is also currently incorporating a section on Care for Development as well. These materials for the health care
worker link the developmental changes from birth to two years with nutrition and
health recommendations. Eventually, these materials will be supported by family and
community actions that promote survival, growth, and development.
UNICEF has made considerable effort to incorporate care into its programming.
In a review of the annual reports from 1996, 40 countries mentioned programs
involving care, most involving psychosocial care to improve early child development. Many mentioned training materials and courses. The Nutrition Section has
been providing training and workshops for policy makers and planners in a number
of countries. A training manual for teaching program planners and managers how to
use the concept of care in programming is being field-tested in a number of countries. As a next step, UNICEF has identified its top priority as integrated programming for children from gestation through three years of age, including health,
nutrition, and early child development. This approach has been labeled Early Childhood Care for Survival, Growth and Development.
These efforts should help us move from research studies to programmatic
efforts. At this point, however, there is a need for more research to provide specific
guidelines for programs, particularly those that focus on psychosocial care, and
active complementary feeding behaviors. Do we have the appropriate materials to
guide these efforts? How can the psychosocial component be most effectively
integrated? Who has the resources to present this information; what should the
delivery mechanism be?
Current programs provide a few clues regarding delivery. Programs that relied
on health care workers incorporating care messages into their daily work were much
less effective than those which took the message into the homes, either through home
visits, community actions like dramas, or parent support groups. Community-based
programs in which parents reflected on their own child care methods and changes
that they would like to make have resulted in significant changes in behavior in
Bangladesh (Caroline Arnold, Save the Children, Nepal, personal communication).
Frequency of contact seems to be a key element for program effectiveness. In one
study in Jamaica, weekly home visits were found to be highly effective, whereas
monthly visits were ineffective (Powell and Grantham-McGregor 1989).
Training a single person to be a facilitator for child development, health, and
nutrition may be difficult. In the Philippines Parent Effectiveness Service, the social
workers felt that they could not handle all of the information, and would have
preferred a team approach. The Indian ICDS workers are unable to provide home
visits for the younger children, because of time constraints and also because of
perceived knowledge limitations regarding health and nutrition (Levinson 1998).
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These delivery issues will require carefully evaluated studies. In the World Bank
project in the Philippines, a new “child development” community worker is being
created to provide these skills. A similar approach was followed in the PANDAI in
Indonesia. The Philippines PES program trained parents to be group facilitators, and
they were as effective as the paid implementers. As experience with the integrated
programs grows, the relative benefits of these approaches will be better understood.
Ten different kinds of programs were recommended for implementation across
the seven study countries. In five of the seven countries, information about complementary feeding and exclusive breastfeeding was to be delivered by a community
health worker, using interpersonal communication methods. The second most frequent recommendation, by half of the programs, was to develop a system of day care
centers for working women. Three reports encouraged the local development and
sale of complementary foods, three recommended nutrition rehabilitation centers, and
three described procedures for encouraging other family members to become involved in children’s nutrition.
One of the consistent problems in the country plans was failure to examine how
care practices related to malnutrition in a particular care context. For example, if
malnourished children are identified in homes where mothers work for earnings, the
recommendation was to develop childcare centers. However, an analysis of who the
alternate caregivers are, and how they are actually providing childcare is necessary in
order to design an appropriate program. Center-based childcare for children under
three years old is expensive to do adequately, and, if done poorly, may be more
damaging than the somewhat adequate home care. Often building on existing systems is more appropriate than designing a new one. Further, national level determinants, such as maternity leave policies, need to be included in the analysis.
Other strategies were also suggested: improving access to education for girls
(1 country), reducing women’s workloads (1), empowering women through increased decision-making power and schooling (2), and focusing on nutrition during
adolescence (2) or pregnancy (1). One novel strategy was to convince newly married
spouses that the woman will need special assistance when pregnant and lactating.
Others introduced school curriculum changes, and targeted low birth weight babies
for follow-up with a special monitoring system.
Despite the range of proposed programs, they represent less than half of the
17 types of program models outlined in Table 2 as strategies for incorporating care
into existing health and nutrition programs. There is room for more innovation. Also,
targeting a program to specific income groups, or specific kinds of children (e.g., low
birth weight), will increase the likelihood of having an impact.
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Conclusions Regarding Care for Survival,
Growth, and Development

The importance of care practices and resources, particularly the linkages
between health, nutrition, psychosocial care, and psychosocial development,
seems to justify the inclusion of care in programming. Some conclusions are now
evident from the literature. These are:
(i)

Early nutrition and care interventions have long-term consequences on
development and functioning. Programs that include care are likely to be
effective in increasing nutrient intake and improving survival, growth, and
development of children, particularly if they begin prior to three years of
age.

(ii) A key element in psychosocial care is the sensitivity or responsivity of the
caregiver to the child’s emerging abilities.
(iii) In developed countries, effects on children are most likely to be seen with
high intensity interventions directly with children. However, in developing
countries with more collective cultures, the effectiveness of interventions
directly with caregivers is likely to be greater.
(iv) Several kinds of care have received relatively little attention, and offer
promise for further strengthening. For example, care for pregnant women
has the potential for long-term benefits for the woman and for her child.

Recommendations for Research and Programming

Care should be an essential element of programs designed to improve survival, growth, and development of children. Although the importance of care and
resources for care may be generally recognized, there is much to learn about the
best approaches to improving care.
(i)

Resources for care must always be evaluated along with care practices,
and roles of all family members should be considered together with
their capabilities of fulfilling these roles.

(ii) More attention needs to be given to the cost to the child of lack of
responsivity, which in its extreme form is manifested in abuse and
neglect.
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(iii) Interventions should be targeted not only to the most needy areas, but
also to the most needy children, such as low birth weight infants.
(iv) Assessment instruments and outcome indicators for care need to be
developed further. Methods for community-level analyses to select
priorities and strategies and to define goals also need to be developed.
(v) Care practices and resources may be particularly important for improving nutrition in countries in which food security and health care
services are reasonably satisfactory, but malnutrition rates remain
high. They may also be important when rapid changes in living conditions undermine traditional positive practices, leading to a need to
develop new care practices.
(vi) More program models that combine improvements in psychosocial
care with improvements in health and nutrition need to be explored,
and their relative effectiveness needs to be evaluated. Possible benefits
to parents of combined programs should also be documented.
(vii) Care is a relatively new concept, and much of the theoretical basis is
derived from the combination of social sciences with epidemiology,
medicine, and nutrition. Many countries that recognize the importance
of care for programming do not yet have the skills to assess, analyze,
and take action regarding care. Training and information will need to
be provided for leaders and practitioners on the theories and techniques of care. This training should include the social sciences as well
as nutrition.
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Linking Food and Nutrition
Security: Past Lessons
and Future Opportunities
 

   

Abstract. Traditional food security strategies are reviewed and generally found to
have a weak impact on lowering child malnutrition. Unless these programs are
properly targeted and linked to employment and micro-credit opportunities for
women, they are unlikely to be effective or sustainable. The links between food policy
and nutrition security require greater attention to dietary quality through agricultural
research and technology, directed to reducing both undernutrition and overnutrition;
social security policies that protect poor women and children; and food aid policies
that are developmental in intent and impact.
One element in the final solution to malnutrition is to provide increased
consumption of a range of nonstaple foods. To reach the poor, this will require a
relatively large investment in agricultural research and other public and on-farm
infrastructure over several decades. In the medium run, a much smaller investment in
improving the nutrient content of food staples through plant breeding can make a
major contribution to reducing deficiencies in selected micronutrients. The role of
women is central to nutrition outcomes through child care, so that policies and
programs must consider how to enhance women’s decision-making power in the
household, how they affect time demands on women, and how to increase women's
education and nutritional knowledge. Finally, community-based programs, which are
central to the RETA strategy for improved nutrition, should be used to monitor the
nutrition effects of agricultural policies and programs and to provide feedback to
agricultural policymakers as to how to enhance the positive effects and minimize the
negative effects of agricultural policies and programs.

Introduction

A

household is food-secure when all of its members have, at all times,
access to food of a quantity and quality consistent with an active and
healthy life. Household food security on its own cannot guarantee good
nutrition status. The standard food–care–health conceptual model
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(FAO/WHO 1992) makes it clear that the provision of adequate care to women and
children, together with adequate water, sanitation, and health care systems is needed
to ensure good growth and development.
The generation of household food security is dependent on the physical availability of food at the market or community level, the ability of the household to
access the available food, the ability of individuals—particularly those especially
susceptible to food deficits such as women, infants, and children—to eat the food,
and finally the body’s ability to process the nutrients consumed.
The physical availability of food is a function of productive agriculture, effective trade infrastructure, and efficient food aid logistics, if necessary. Agriculture,
trade, and aid policies are important in influencing the availability of staple and
nonstaple foods. The promotion of staple crops that are high in micronutrient status
can increase calorie and micronutrient availability simultaneously. Economic access
is a function of prices (food and others) and incomes (not only the level of income,
but who earns it). Economic growth and social security policies (i.e., social insurance
and social safety net initiatives) are important in generating and preserving the
entitlements to food (and other nutrition inputs such as health, sanitation, and water).
The quantity and quality of the consumption of foods by individuals depends on the
mother’s decision-making status, her access to information, her time burdens, and her
education (Engle 1999; Engle, Menon, and Haddad 1999).
Policies that promote the status of women, provide formal and informal education, and reduce time burdens do much to ensure that women, infants, and children
get their fair share of food and nonfood inputs into nutrition. When women control
income, a higher proportion of that income is spent on food and other inputs that
improve nutrition and health. These policies also promote food production, because
they avoid the underutilization of entreprenurial talent. Finally, diet modification
policies can do much to ensure the bioavailability of micronutritents contained in the
consumed foods. These policies include the promotion of micronutrient enriched
food staples and nonstaple food production, and nutrition education/behavior change,
preferably in combination with each other.
The status of women has an important influence on all these four areas. Women
occupy a key role because they have food production and child production responsibilities. To undertake these responsibilities effectively, they need to maintain their
own nutrition status. In addition, women have claims on multiple duty-bearers to
guarantee their own right to food. The dependence of household food security on the
nutrition status of women when set against their low status relative to men creates
difficult tradeoffs for women. In South Asia these tradeoffs are particularly acute and
result in much higher rates of child undernutrition than would be expected based on
GDP per capita and national food availability (Haddad 1999).
Malnutrition is the most serious consequence of food insecurity. Adult malnutrition results in lower productivity on farms and in the labor market. In women, it
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also results in fetal malnutrition and low birth weights. Fetal and infant undernutrition lead to lower cognitive development and schooling performance. For school-age
children, nutritional deficiencies are responsible in part for poor school enrollment,
absenteeism, early dropout, and poor classroom performance with consequent losses
in productivity during adulthood (ACC/SCN 1999).
Not only does food insecurity in itself have deleterious effects on households
and individuals, but efforts at achieving food security may also exact a heavy toll on
households if households must spend most of their income on obtaining food.
Households may achieve temporary food security at the cost of substantial asset
disposal and future indebtedness. In the extreme case, a household that uses almost
all of its resources to achieve food security in the present time renders itself highly
vulnerable to becoming food-insecure in the future, compared to a household that
uses a smaller share of its resources to achieve current food security (Owens and
Hoddinott 1998).
The search for food security may also have important implications for a
region’s demographic situation, especially if it leads to migration (short-term or longterm) by the food-insecure to other areas in search of employment and income and,
in the extreme case, of relief food. This out-migration may result in an increase in the
number of female-headed households and in the dependency ratio in the sending area
as well as changes in the dynamics of the labor market. The receiving areas, mostly
urban slums, experience considerable food security strain from the influx of migrants
(Ruel et al. 1999).
This paper aims to describe the food security of several countries in the Asian
region, analyze the causes, discuss the ongoing program and policy and efforts to
combat food insecurity, and identify changes in the program and policy response that
are likely to promote food security at all levels. The second section begins with a
broad-brush approach and describes national food availability for the countries in the
region. What has happened to the composition of available food over the past
25 years? Guaranteeing food security is a much more complex affair than meeting a
national per capita food availability target. The third section lays out the conceptual
framework behind the promotion of food security. It highlights the links between
agriculture, nonfarm income generation, food prices, stock of social insurance and
safety nets, household decision making, and community nutrition activities in the
generation of food security and nutrition. The fourth section identifies the major
causes of food insecurity in the region and describes current efforts to promote food
security. It also highlights changes to the program and policy portfolio that would
further promote food security at all levels. The fifth section concludes.
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Food Availability Patterns in the Study Countries
As indicated above, food security may be defined as access by all people at all
times to the food needed for a healthy life. The concept of food security includes the
risk of not having access to needed food. These risks can be associated with variability in household income and food production. Thus, at the household level, food
security is the ability of the household to secure enough food to ensure adequate
dietary intake for all of its members. Two types of household food insecurity, chronic
and transitory, can be distinguished, which are closely intertwined (Chung et al.
1997). It is typically the chronically food-insecure (the absolute poor) who are hit
hardest by transitory food insecurity problems (crises, shocks).
The financial crisis in East Asia conforms to this general observation, although
the impacts on Indonesia have been complex. A general point that emerges from the
Indonesian case study—and one that has been observed in other countries in the
region—is that the crisis had widespread, but not universal, effects. For example,
some regions within the country were hit much harder than others. Moreover, the
middle-income groups were hit harder than the poorest in absolute terms, but because
the poor have to make more difficult choices, they may suffer more permanent
effects than the middle class. But the data show that the hardest hit is a heterogeneous group: poor and nonpoor, consumers and producers, rural and urban, and from
many different areas. While a significant percent of the chronically poor were hit
hardest by the crisis, a large number of nonpoor households were also hard-hit
(ACC/SCN 1999).
Given the multiple dimensions (i.e., chronic, temporary, short-term, and longterm) of food insecurity, there can be no single indicator for measuring it (Haddad,
Kennedy, and Sullivan 1994; Khan and Riely 1995). Different indicators are needed
to capture the various dimensions of food insecurity.
Food security at country levels can, to some extent, be monitored in terms of
demand and supply indicators, that is, in terms of quantities of available food versus
needs, and net import needs versus import capacity (foreign exchange earnings net of
debt service obligations and other necessary foreign exchange expenditures). In this
section we describe these data for the study countries.
Ideally, we would like to have a number of additional data sources:
(i)

Direct surveys of dietary intake (in comparison with appropriate adequacy
norms) are important but they measure existing situations and not the
downside risks that may occur.

(ii) The level of, and changes in, socioeconomic and demographic variables
such as income, real wage rates, employment, price ratios, and migration
rates. When properly analyzed, these can serve as proxies to indicate the
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status of, and changes in, household food security. Indicators and their risk
patterns need to be continually measured and interpreted to monitor food
security status at the household level.
(iii) Micronutrient status, which may be measured through the prevalence of
clinical signs such as nightblindness or Bitot’s spots for vitamin A. Subclinical mesures, which are more useful and involve less subjective interpretations than clinical signs but are more expensive and require a high
degree of respondent cooperation, may be obtained through blood
samples, e.g., serum retinol, serum ferritin, and hemoglobin.
(iv) Anthropometric information, which can be useful complements because
they are measured at the individual level; yet, they are the outcome of
changes in the above indicators, as well as the health and sanitation environment and other factors, and—most importantly—they indicate food
insecurity after the fact.
Unfortunately, data are unavailable on a systematic basis in the study countries
that would have allowed for an analysis that links food intakes to household income,
wages, employment, and micronutrient status. In a few cases where they have been
collected, they are of low quality, or not nationally representative.
Nevertheless, in the analysis of food security in the study countries it is useful
to have some sense of relative levels of energy consumption and dietary quality
across countries and how trends in food consumption relate to conditioning factors
(income and food prices) and outcomes (anthropometric status). Per capita food
availability data from the Food and Agricultural Organization (FAO) are the only
source of information that allows a cross-country treatment. A more detailed discussion of the various factors (in addition to food) which affect nutrition outcomes is
provided by Mason et al. (1999) in this volume.
FAO maintains a database that allows analysis of energy availability over time
(1961-1995) by food group and by country. These data are based on food balance
sheet calculations (domestic production adjusted for net international trade and
change in domestic stocks divided by total population). Detailed tables are provided
in the Appendix from which Figures 1 through 10 have been constructed. Only these
figures are discussed here.
In the discussion of the FAO data, foods are disaggregrated into three broad
groups: (i) cereals, (ii) nonstaple plant foods, and (iii) animal and fish products.
Cereals are the primary source of energy in the diet but are not dense in micronutrients. Dietary quality is driven by consumption of nonstaple plant foods and
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animal and fish products.1 Specific nonstaple plant foods can be rich sources of
micronutrients. Animal and fish products, although by far the most expensive source
of energy in the diet, are the richest sources of bioavailable vitamins and minerals in
the diet. In addition, consumption of animal and fish products increases the bioavailability of micronutrients contained in cereals and nonstaple plant foods.
Figure 1 shows the percentage of total energy provided by nonstaple plant
foods. Countries fall into two easily discernable groups. For India, Pakistan,
Philippines, and Sri Lanka, nonstaple plant foods provide between 25-35% of total
energy. For Bangladesh, Cambodia, People’s Republic of China (PRC), and
Viet Nam, nonstaple plant foods provide 10-20 percent of total energy. There is
some indication of increases in this percentage over time in PRC, Pakistan, and
Philippines.
Figure 1: Percent Calories from Nonstaple Plant Foods
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Figure 2 shows the percentage of total energy provided by animal and fish
products. Again, two groups are discernable—those above and below 10 percent of
the total energy. PRC, Pakistan, and Philippines have high percentages of animal
product availability. The PRC, in particular, has witnessed a remarkable increase—
from among the lowest percentages at the beginning of the 1960s to the highest by
the mid-1990s. Otherwise, percentages have remained fairly stable.
1

In urban areas of some Asian countries, overconsumption of animal products and obesity has become a
serious problem.

174 Asian Development Review
Figure 2: Percent Calories from Animal and Fish Products
0.18
0.16

Calories (percent)

0.14
0.12
0.1
0.08
0.06
0.04
0.02
0
1955

1960

1965

1970

1975

1980

1985

1990

1995

Year
Pakistan
Philippines
Sri Lanka
Viet Nam

Bangladesh
Cambodia
PRC
India

Figure 3 shows the percentage of total energy provided by cereals, which is of
course the mirror image of nonstaple and animal and fish product percentages. Here,
over time the PRC has moved from the group with low dietary quality to join India,
Pakistan, Philippines, Sri Lanka, in the high dietary quality group. Otherwise,
percentages have remained fairly stable. Lowest dietary quality is observed in
Bangladesh, Cambodia, and Viet Nam, the countries with the lowest per capita
incomes.
Figure 3: Percent of Calories from Food Staples
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With this as background, Figures 4 and 5 show the trends in absolute availability of nonstaple plant foods and animal and fish products, respectively. Availability of nonstaple plant foods is rising in three countries—PRC, Pakistan, and
Philippines—and remains about constant in the remaining five countries. Animal and
fish availability has risen in most countries, most spectacularly in the PRC. The
exceptions to these increases are Bangladesh and Sri Lanka.
Figure 4: Calories from Nonstaple Plant Foods
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Figure 5: Calories from Animal and Fish Products
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Except for Bangladesh and Sri Lanka, then, there have been improvements in
some aspect of dietary quality over time in six of the eight study countries. How are
levels of dietary quality correlated with anthropometry? Information is available
from the World Health Organization (1999) on percentage of preschoolers below two
standard deviations of weight-for-age in seven of the countries for various years from
1991-1995. These are graphed in Figure 6 against energy availability in 1993-1995
for staple, nonstaple plant, animal and fish products, total nonstaple, and all foods.
The highest correlations are found for animal and fish products and for total energy
availability.
Figure 6: Percentage of Preschoolers (below 2 Standard Deviations Weight-for-Age)
and Average Energy Intake
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These relationships are merely suggestive because of the low number of observations and lack of control for other variables. From much more rigorous work by
Smith and Haddad (1999) it is clear that increases in food availability have been
responsible for much of the reduction in child underweight rates over the past
25 years. This contribution would be likely larger if dietary quality had been taken
into account by Smith and Haddad. From the tables provided in the Appendix,
although staple foods provide from two thirds to more than four fifths of total calorie
availability across the study countries, more than half of the increase in calorie
availability over the 30 years from 1963-1965 to 1993-1995 has come from nonstaple
foods.
Figure 7 shows an interesting dichotomy in food demand preferences. This
figure graphs the ratio of energy availability from nonstaple plant foods over animal
and fish products. A well-established pattern of food demand behavior is that spending on nonstaple foods is much higher at the margin as income increases than for
staple foods. Intuitively, at a given level of income, how consumers allocate their
food budget between nonstaple plant foods and animal and fish products (after
hunger is satiated through staple food consumption) demonstrates the strength of
their preferences for either nonstaple plant foods or animal and fish products.
Figure 7: Ratio of Nonstaple Plant Calories over Animal and Fish Calories
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A priori, one might expect this ratio to decline with increases in income. This is
because nonstaple plant foods tend to be cheaper sources of energy than animal and
fish products. Thus, poor consumers might spend relatively large amounts on nonstaple plant foods with the share of animal and fish products then increasing at higher
incomes.
Figure 7 shows that Bangladesh, India, and Sri Lanka have ratios above four
(relatively strong demand for nonstaple plant foods), while the remaining five
countries have ratios between 1 and 2 (relatively strong preference for animal and
fish products). Although the graph does not control income, the dichotomy is quite
stark—the differences in demand preferences are quite substantial.
Interestingly, by 1985 these ratios were quite similar for Cambodia, PRC, and
Viet Nam even though income levels are much higher in the PRC. Also, Bangladesh
has a high and stable ratio, similar to India, even though availability of meat and fish
is acceptable and desired in Bangladesh while it generally is not in India. The implication is that there should be strong demand for animal and fish products as income
increases in Cambodia, PRC, Pakistan, Philippines, and Viet Nam, but much weaker
demand in Bangladesh, India, and Sri Lanka.
Figures 8 through 11 present background information on trends in factors that
influence demand for food and dietary quality. Figures 8 and 9 show indices of real
rice, wheat, chicken, and milk prices. Note that real cereal prices have declined
substantially since 1973-1975 in all countries except the PRC. The pattern for
chicken and milk prices is a mix of price increases and price declines. These two
figures suggest that, in general, nonstaple food prices have gotten to be more expensive relative to cereal prices. However, overall real food prices may have declined
due to the high weight assigned to cereals. Lower cereal prices free up money in food
budgets for purchase of more nonstaple foods, which has occurred in most of the
study countries.
Figure 10 shows trends in real per capita GDP. In general, per capita GDP has
increased, which is also consistent with generally rising intakes of nonstaple foods.
Note that the increase in GDP for the PRC is quite substantial and can explain how
animal and fish intakes increased so rapidly despite apparently large increases in real
food prices.
Lower food prices and increases in income are generated in part through rapid
domestic agricultural production. Figure 11 shows trends in per capita domestic
agricultural production. In general, since 1973-1975 agricultural production has
grown faster than population in the eight study countries. The only exception is
Bangladesh.
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Figure 8: Indices of Real Rice and Wheat Prices
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Figure 9: Indices of Real Chicken and Milk Prices
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Figure 10: Index of Real GNP Per Capita
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Figure 11: Index of Per Capita Total Agricultural Production
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The overall picture at the aggregate national level, then, is one of gradual
improvement in the quality of diets in the study countries as incomes have increased,
cereal prices have fallen, and agricultural production has kept pace with population
growth. Trends are headed in the right direction. However, dietary quality is still
quite poor, especially for low-income groups and malnutrition rates remain high.

A Conceptual Framework for Analysis of Food Security
We begin the description of the conceptual framework (see Figure 12), in line
with the UNICEF model of food security (FAO/WHO 1992, UNICEF 1998) with
the three basic inputs to better nutrition, which are food, care, and health. Food is
disaggregated here into two components, the energy provided by food and vitamins
and minerals, or dietary quality. The key role of dietary quality will be emphasized.
Nutritional status is divided into mother’s nutrition and child nutrition to
emphasize the importance to child nutrition of maternal nutritional status during
pregnancy and lactation. Feedback loops are depicted at the bottom of the diagram.
Better nutrition leads to improved immunocompetence, which means better health.
In the short run, better nutrition results in improved work productivity for adults. In
the long run, better nutrition during childhood means improved cognitive abilities for
the present generation throughout their lives. The benefits of improved maternal
nutrition are passed on to future generations through better nutrition and health of
newborns (Barker 1998).
In the top half of Figure 12 are the policies and programs to be discussed in the
paper, which could lead to improved nutrition outcomes. These policies and
programs affect six mediating factors that determine food intake, care, and health.
These factors are: (i) food prices, (ii) incomes of the poor, (iii) time demands on
women, (iv) nutrition education, (v) women-centered empowerment, and (vi) health
and sanitation environment.
Food prices, incomes of the poor, nutrition education, and the degree of control
of women over household resource allocation decisions all affect the level and
quality of food intake. Time demands on women, nutrition education, and women’s
empowerment affect the amount and type of care given. Finally, the health and
sanitation environment affects health outcomes.
There are important differences in household food security issues in the rural
and urban contexts. In urban areas, household food security is primarily a function of
the real wage rate (that is, relative to food prices) and the level of employment. The
unsanitary health environment in poor urban areas and high population densities
makes the urban food security situation sometimes qualitatively different as compared with the rural situation. Asia will be the home of several of the world’s largest
cities in the decades ahead.
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Figure 12: Food Security Conceptual Framework
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In addition, informal safety nets are weaker in the more recently settled urban
areas and women’s work is more likely to be dislocated from their homes, making
child care much less compatible with female unemployment. Although the prevalence rates of the food-insecure are, so far, lower in urban areas than in rural areas,
this does not mean that the numbers of the urban food-insecure will not grow. On the
contrary, urban poverty, chronic food insecurity, and undernutrition are becoming
increasingly important problems due to higher rates of urbanization (Haddad et al.
1999, Ruel et al. 1999, UNICEF 1994).
Community-based nutrition and health programs (including surveillance) and
agricultural production programs are emphasized in this paper. Community-based
programs serve three essential functions in this framework: (i) they lead to improvements in the health and sanitation environment; (ii) they increase nutritional knowledge among women; and (iii) they monitor any adverse consequences of agricultural
production strategies on the health and sanitation environment (e.g., contamination
and amount of potable water for family use).
Agricultural production strategies recommended in this paper will emphasize
the increased availability of minerals and vitamins in the diet through increased
production of nonstaple food crops and breeding for micronutrient-dense staple food
crops. Increased production of both staple and nonstaple foods will lower food prices
(in general if production growth rates exceed population growth and the effects on
demand of increased incomes). Depending on the specific agricultural strategy
followed (specific foods which are emphasized and the particular investment policies
undertaken), various agricultural growth strategies will differentially affect the
incomes of the poor, time demands on women, and the health and sanitation environment. Thus, agricultural production is a powerful but complex tool (with some
potential negative consequences) for affecting nutrition outcomes.
One specific food-based strategy is breeding for micronutrient-dense staple
food crops (Graham and Welch 1996, Welch and Graham 1999). Note that in one
respect this strategy bypasses all six mediating factors. To the extent that consumer
characteristics remain unchanged (e.g., increased trace mineral content goes undetected by the consumer), getting the plants to fortify themselves relies on existing
behaviors—a profit motive for farmers and high daily consumption of food staples
by poor consumers.
In a second respect, however, this strategy also has direct impacts on agricultural productivity. Loading more trace minerals into seeds is good for plant
nutrition as well. Productivity on trace mineral deficient soils is enhanced (adapting
the plant to the soil rather than the soil to the plant). This targets poor farmers (those
with less than optimal soils) and is good for the environment (greater root development and so less soil erosion, more drought tolerance, and more efficient use of
fertilizers and water).
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Other policies to be discussed are (i) untargeted food subsidies and trade–
storage–food aid programs, policies that affect food prices; (2) macroeconomic
policies, labor-intensive public works programs, and targeted food subsidy programs,
all of which directly affect the incomes of the poor; and (3) micro credit programs
directed at women, which increase incomes and may enhance nutritional knowledge
and the control of women over household resource allocation decisions. These
policies all serve to improve the access of the poor to food.
The policies discussed below focus on the rural poor and on undernutrition.
Nevertheless, it is recognized that the study countries are rapidly urbanizing and that
overnutrition, for example, obesity, is becoming a significant problem in some of the
countries. In fact, economic growth, urbanization, shifts in food tastes, and overnutrition are closely intertwined.
In Asia as a whole, during 2000-2025 the urban population is projected to
increase from 1.39 billion to 2.51 billion, while the rural population will remain
constant at 2.30 billion (United Nations 1998). The absolute number of poor and
undernourished individuals living in urban areas has increased, as has the share of
overall poverty and undernourishment coming from urban areas (Haddad, Ruel, and
Garrett 1999).
Urban diets show, among other trends, consumption of food higher in fat, of
more animal products, and of more sugar, which are shifts in eating habits independent of price and income differentials between urban and rural areas (Popkin 1999,
Huang and Bouis 1996). In general, obesity is far higher in urban areas than in rural
areas. For example, in the PRC in 1992, 23 percent of the urban population and only
10 percent of the rural population had body mass indices greater than 25, the cutoff
point indicating obesity (Popkin and Doak 1998).
Chronic health problems accompany the nutrition transition in urban areas. The
most immediate is diabetes mellitus. Cardiovascular conditions are also on the rise.
Recent literature indicates a strong correlation between reduced activity patterns
(common to urban lifestyles), dietary changes such as those described above, and
increased risk for cancer (Popkin 1999).
While these important trends related to urbanization must be kept in mind,
most of the poor and malnourished in the eight study countries still reside in the
rural areas.

Efforts to Overcome Food Insecurity in the Region
Various private and public actors ranging from the food-insecure households
themselves to communities, nongovernmental organizations, local governments,
national governments, international agencies, and bilateral donors take actions for
household food security improvement. However, governments play a key role in
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food security policy in terms of strategy formulation, policy design and implementation, monitoring, and evaluation of progress.
Food security improvement must consider the linkages between food insecurity,
disease, poor sanitation, and inadequate education. Otherwise, food security measures on their own will have a limited impact on nutritional improvement.
Agricultural Policies
Recommended agricultural policies encompass both strategies for increasing
the supply of nonstaple foods and improving the mineral and vitamin density of
staple food crops.
Agricultural Production Strategies
Production-oriented programs that aim to increase food production and/or production of crops for sale can have favorable impacts on food security if they increase
and/or stabilize the real incomes of the people facing food insecurity. The impact of
these policies is mediated through changes in food prices and incomes and is influenced by trade policies. Growth in food supplies can have a dual effect on food
security by reducing food prices, which benefits food-purchasing households in rural
and urban areas, and, depending on the nature of growth, by promoting employment.
As incomes of poor households increase, their absolute expenditure on food consumption also increases, although the relative share tends to decrease.
Technological innovation and commercialization in agriculture induce economic gains through stimulating agricultural growth, improving employment opportunities, and expanding food supplies, which involve and benefit the poor and help to
alleviate poverty (Lipton and Longhurst 1989, Binswanger and von Braun 1991). A
policy of self-sufficiency in food production or adoption of a “food first” policy that
emphasizes food crops to the exclusion of cash crops is not necessarily desirable nor
crucial for alleviating hunger and undernutrition, when market infrastructure and
policies do not impair trade. The “green revolution”— irrigation, seed, fertilizer, and
pest control package for rice and wheat, in particular—has expanded farm and
nonfarm output, employment, and wages, and stimulated migration. Hence, it has
contributed to both household and regional food security, especially in high-potential
production areas, such as the Punjab of India (Bhalla 1983); the Muda Irrigation
Scheme in Malaysia (Bell, Hazell, and Slade 1982); and Laguna province in the
Philippines (Herdt and Ranade 1976). Of course, technological innovation and
commercialization are not restricted to crops, but may also encompass livestock.
Commercialization of agriculture frequently contributes to improving household food security when the poor benefit from the increased income and employment
generated by such activities (von Braun and Kennedy 1994). Gains in real income
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from technological change or commercialization translate into gains in food consumption and nutritional welfare. In some instances, however, the poor have failed to
reap the benefits, or have even lost, from technological change or commercialization.
These adverse effects, where they have occurred, are mostly attributable to inelastic
demand for the promoted commodities or to adverse institutional developments such
as eviction of tenants,2 coerced production, or forced procurement (Bouis and
Haddad 1990, Binswanger and von Braun 1991).
The food-insecure who are subsistence farmers will benefit from their own
increased food production for home consumption, which insures them against market
risks. When subsistence-oriented farm households are given the option of adopting
cash crops that offer higher returns, they tend to adopt these crops quickly, yet they
also tend to maintain substantial resources in food production for home consumption
as an insurance mechanism (von Braun and Kennedy 1994). Thus, in environments
with risky markets, the joint promotion of food crops and cash crops is required in
support of food security enhancement.
The employment effects for the poor that result from technological change and
agricultural commercialization are a function of the local labor market and of cropspecific technologies that are newly introduced. The cultivation and capital-intensive
processing of crops such as sugarcane may not result in much incremental employment and may even have an adverse effect on employment for smallholder households if field labor is reduced. However, in general, the commercialization of
agriculture often entails a substantial expansion in demand for hired labor, and to the
extent that wage-labor households rank among the food-insecure, this employment
generation effect is of particular benefit to them.
In terms of women’s role in agricultural production, there is now a fairly large
set of evidence that demonstrates that the provision of equal opportunities for women
in economic activities can lead to a net increase in economic gains for all household
members, and, in particular, can lead to more resources directed to children. Some of
the clearest evidence on the loss of economic productivity due to gender asymmetries
in access to resources is found in the agriculture literature. Bamberger, Blackden, and
Taddese (1994) state that the potential gains could add significantly to overall
agricultural productivity in many regions and could improve the viability of countless agricultural project investments.
There are other, somewhat more indirect, effects of growth in agricultural production on food security that are noteworthy. First, off-farm nonagricultural activities
often contribute a significant proportion of total household income. Much of this
nonagricultural employment and income is derived from increased demand for local
goods and services, which, in turn, is partly the consequence of multiplier effects of
2

For example, it was observed in an area of the Philippines in which contracts for sugarcane growing were
given only to landowners and not to tenants, landlessness increased and the status of tenants around the sugar mill
deteriorated (Bouis and Haddad 1990).
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agricultural growth due to commercialization and technological change (Mellor
1986, Hazell and Roell 1983). Second, poor households build up their asset base out
of incremental income. Agricultural growth permits an expanded asset base, which
makes households less vulnerable to short-term disruptions in their income streams,
as discussed earlier.
Sociocultural situations determine quite different effects of technological
change and commercialization on women’s work in agriculture, which can consequently have different implications for their household food security status. Scope for
targeting technology toward specific groups is limited. The topic of technological
change in agriculture and women’s workload is much debated. A synthesis of case
studies finds that women’s work in agriculture is generally reduced not only relatively but also absolutely with rising incomes, which correlate with increased farm
size (Leslie and Paolisso 1989). Increases in household income associated with
increased commercialization can lead to a substitution of hired labor for family
female labor (Bouis and Haddad 1990). When increased workload results in increased returns to women’s labor, this may translate into improved household and
child welfare, despite the increased work of women, when incremental income is
spent, for instance, on child health and nutrition (Haddad 1992).
To fully tap the potentials of production-oriented programs for food security,
rapid development of rural financial markets needs to parallel agricultural growth
promotion. This will enable households to increase their ability to save and build up
productive asset bases, and will help them to avoid investments and savings in the
form of nonproductive assets. Rural financial markets are particularly needed in
environments where commercialization of agriculture leads to payments in the form
of large lumpy sums of cash a few times a year, to facilitate smoothing of consumption. Moreover, banking facilities should expressly be open to individuals and not
just to (male) heads of households that are enrolled in a particular production
scheme, so that the benefits of commercialization can be spread more widely across
the community and not restricted solely to direct participants in a production scheme.
While landowning households benefit most from the direct income effects of
agricultural growth, landless and small food-deficit farmers benefit most from the
indirect effects on off-farm employment generation (Hossain 1988). These indirect
employment effects of helping the poorest households are further facilitated by
infrastructural development (Ahmed and Hossain 1990).
Breeding for Micronutrient-dense Staple Food Crops
Because trace minerals are important not only for human nutrition but for plant
nutrition as well, plant breeding holds great promise for making a significant, lowcost, and sustainable contribution to reducing micronutrient, particularly mineral
deficiencies in humans, and may have important spinoff effects for increasing farm
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productivity in developing countries in a way that is environmentally beneficial
(Ruel and Bouis 1998).
The strategy of breeding for mineral and vitamin enhancement of staple foods
has several complementary advantages. No behavioral change on the part of consumers is required. Indeed the strategy seeks to take advantage of the consistent daily
consumption of large amounts of food staples by all family members. Nevertheless,
any intervention to improve micronutrient status targets women and children because
of their elevated needs for minerals and vitamins.
Mineral-packed seeds sell themselves to farmers because, as recent research has
shown, these trace minerals are essential in helping plants resist disease. More
seedlings survive and initial growth is more rapid. Ultimately, yields are higher,
particularly in trace mineral “deficient” soils in arid regions. Because roots extend
more deeply into the soil and so can tap more subsoil moisture and nutrients, the
mineral-efficient varieties are more drought-resistant and so require less irrigation.
And because of their more efficient uptake of existing trace minerals, these varieties
require fewer chemical inputs. Thus, the new seeds can be expected to be environmentally beneficial as well. After the onetime investment is made to develop seeds
that fortify themselves, there are low recurrent costs—costs for supplementation,
fortification, and nutrition education that remain constant year after year.
Results so far obtained under the CGIAR Micronutrient Project (Graham et al.
1999) indicate that breeding objectives are not difficult to meet and are likely to be
low-cost as indicated by the following research findings:
(i) adequate genetic variation in concentrations of b-carotene, other functional
carotenoids, iron, zinc, and other minerals exists in the major germplasm
banks to justify selection;
(ii) micronutrient-density traits are stable across environments;
(iii) in all crops studied, it is possible to combine the high micronutrient-density
trait with high yield, unlike protein content and yield that are negatively
correlated;
(iv) genetic control is simple enough to make breeding economic;
(v) it will be possible to improve the content of several limiting micronutrients
together, thus pushing populations towards nutritional balance; and
(vi) bioavailability of the extra nutrient in elite breeding lines is high for rats
and where the density is high enough for the test, also to human colon cell
lines. Tests on human populations are now a high priority.
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Moreover, from a broader food–human nutrition systems perspective, the combination of benefits for human nutrition and agricultural productivity resulting from
breeding staple food crops that are more efficient in soil trace mineral uptake and
seed deposit of trace minerals has resulted in extremely high ex ante estimates of
benefit-cost ratios for investments in agricultural research. This finding derives from
the confluence of several complementary factors:
(i) Rates of micronutrient malnutrition are high in developing countries, as are
the consequent costs to human welfare and economic productivity.
(ii) High trace mineral density in seeds produces more viable and vigorous
seedlings in the next generation, while efficiency in trace mineral uptake
improves disease resistance and agronomic characteristics that improve
plant nutrition and productivity in trace mineral-“deficient” soils.
(iii) A significant percentage of the soils in which staple foods are grown are
“deficient” in these trace minerals, which has kept crop yields low. In general, these soils in fact contain high amounts of trace minerals. However,
because of chemical binding to other compounds, these trace minerals are
“unavailable” to staple crop varieties presently used.
(iv) Adoption and spread of nutritionally improved varieties by farmers can
rely on profit incentives, either because of agronomic advantages on trace
mineral-deficient soils or incorporation of nutritional improvements in the
most profitable varieties being released.
(v) Because staple foods are eaten in large quantities every day by the malnourished poor, delivery of enriched staple foods (fortified by the plants
themselves during growth) can rely on existing consumer behavior.
(vi) Benefits to relatively small investments in agricultural research may
be disseminated widely, potentially accruing to hundreds of millions of
people and millions of acres of crop lands.
(vii) Breeding advances are derived from initial fixed costs with low recurring
costs, and thus tend to be highly sustainable as long as an effective
domestic agricultural research infrastructure is maintained.
The findings in the rice component of the project are particularly encouraging.
Iron density in rice varied from 7-24 mg kg-1 and zinc density from 16-58 mg kg-1. A
benchmark was established in that nearly all the widely grown “green revolution”
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varieties were similar, about 12 and 22mg kg-1 for iron and zinc respectively. The
best lines discovered in the survey of the germplasm collection were therefore twice
as high in iron and 1.5 times as high in zinc as the most widely grown varieties
today. High iron and to a lesser extent, high zinc concentration, were subsequently
shown to be linked to the trait of aromaticity. Most aromatic rices such as jasmine
and basmati types are high in both iron and zinc, and as before, generally in most
minerals (Senadhira and Graham1999; Graham et al. 1997, 1999). The close linkage
to aroma suggests iron density in rice expresses as a single gene trait since aroma is
itself controlled at a single locus. In addition to genetic variation in nutrient density
in rice grains, there are genotypic differences in the relative loss of iron and zinc in
the milling process.
As in other crops, these micronutrient density traits have been combined with
high yield. A high-yielding, disease-resistant, aromatic variety with twice the iron
density of standard IRRI releases (after milling), designated IR68-144, has been
identified. Bioavailability tests of IR68-144 using rats are encouraging. A human
feeding trial is being planned and further agronomic tests are being pursued.
In treating iron deficiency in developing countries, Yip (1994) argues that if
prevalence rates are above 25 percent, the best approach is to develop programs to
improve the iron status of the entire population. In such situations, which for preschoolers and women in developing countries are the rule rather than the exception,
this is cheaper than screening for iron-deficient individuals. By increasing the iron
content of food staples through plant breeding, the entire iron status distribution
curve can be shifted to the right, so that targeting a subsequently smaller group of
iron-deficient persons could become feasible.
Unfortunately, much less is known about the prevalence of zinc deficiency in
developing countries, or about the distribution curve for biochemical indicators of
zinc status. Even less is known about the cost of interventions for the prevention and
control of zinc deficiency simply because wide-scale testing of possible interventions
awaits conclusion of the debate over whether zinc deficiency should be regarded as a
major public health problem. Certainly, plant breeding is an option that should be
exploited as quickly as possible to reduce zinc deficiency.
A plant breeding strategy, if successful, will not eliminate the need for supplementation, fortification, dietary diversification, and disease reduction programs in the
future to combat micronutrient malnutrition. Nevertheless, this strategy does hold
great promise for significantly reducing recurrent expenditures required for these
higher-cost, short-run programs by significantly reducing the numbers of people
requiring treatment. Cost is not a key issue in the decision to pursue a plant breeding
strategy to improve human nutrition. A relatively modest level of resources is
required and the potential payoff is quite high (Bouis 1999).
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Social Security Policies
The term “social security” encompasses a wide variety of social insurance and
social assistance policies, programs, and strategies in both the public and private
sectors. Table 1 outlines the dimensions of social security and characterizes these
policies, programs, and strategies in terms of their main objective (insurance or
assistance) and the nature of the institutions providing them (public or private).
Social insurance initiatives typically include pensions, health and education services,
various insurance markets, and unemployment benefits. In the more developed
countries these are available in both the private and public sectors. In less developed
countries these insurance schemes tend to be restricted to those employed in the
formal sector—whether private or public—typically excluding households and
individuals at the bottom end of the income distribution. Individuals unable to access
formal sector insurance rely on a range of coping strategies to pool and manage risk.
Social assistance programs in the public sector range from the relatively untargeted and long-term (general food price subsidies) to the highly targeted and shortterm (feeding in emergency relief situations). Private strategies include interfamily
and intrafamily transfers and the formation of new community organizations.
This section will focus on the policies that are most relevant for household food
security: food subsidies, labor-intensive public works, and microfinance schemes.

Table 1: Dimensions of Social Security

Insurance

Assistance

Private Sector
Pensions
Health care
Insurance
Unemployment
Diversification
Migration
Interfamily transfers
Intrafamily transfers
Interfamily transfers
Intrafamily transfers
Voluntary contributions

Public Sector
Pensions
Health care
Insurance
Unemployment

Child allowance
General subsidies
(producer/consumer)
Public works
Microfinance schemes
Cash transfers
Social funds
Relief programs
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Food Subsidies
Food income transfers are a widely used means of alleviating food insecurity.
There are several favorable characteristics of food subsidy programs. In countries
and regions that are frequently subject to serious food shortages, (subsidized) public
distribution helps to move emergency supplies into them such as to improve the food
security of the poorest groups. Availability of such food distribution programs is
credited with maintaining food security and nutrition levels for the poorest population segments during droughts in India (Drèze 1988). Food subsidies increase the
real incomes of households with access to the subsidies. In a number of programs
surveyed, food subsidies accounted for 15-25 percent of the total real incomes of
low-income households that received subsidies (Pinstrup-Andersen and Alderman
1988).
However, food price subsidies have come under attack for their potential adverse effects on markets and for their high fiscal costs. In implementing structural
adjustment, there is additional pressure to eliminate these programs except for those
that can be justified on strong humanitarian and/or developmental grounds. Food
subsidies have existed for more than four decades in some Asian countries. Four
broad types of programs are used: general subsidies open to everyone, quantity
rationing, food stamps, and programs that address the nutritional deficiencies of
specific groups, in particular pregnant and nursing mothers and preschool children.
Table 2 shows the types of food transfer programs implemented in South and
Southeast Asia during the 1970s-1990s.

Table 2: Food Transfer Programs in Asia (1970s-1990s)
Country

General Price
Subsidy

Food
Stamps

Feeding
Programs

✔

Bangladesh
India
Pakistan

Quantity
Rationing

✔

✔

✔
✔

✔

Philippines

✔

Indonesia
Source: Subbarao et al. (1997, 47).

✔

✔

Sri Lanka

Food With Work
Requirement
✔

✔
✔
✔

As seen in Table 2, quantity rationing is the most frequent form of intervention,
but is often quite inefficient. Generally, price subsidies and quantity rationing result
in the highest leakage to the nonpoor. For example, the Public Distribution System
(PDS) is the major food subsidy program in India. The PDS provides cereals, sugar,
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and kerosene to poor households at subsidized rates. The PDS covers 85% of the
population. Problems with the program are that the following. One, it is not welltargeted within regions; a considerable proportion of the population benefitting from
it belongs to the nonpoor category. Two, it is not well-targeted across regions; some
of the poorer states do not get their due share. Three, there is considerable leakage
from the system, and four, it has become a high-cost operation due to inefficiency
and high storage and transportation costs (India country report).
Food stamps are the least distortionary of these programs in that they allow the
consumer the widest choice of commodities without affecting relative food prices.
Food stamp programs are expected to retain the higher food consumption effects of
food-based income, as well as to reduce the administrative burden and costs imposed
by food handling and transport. Experience with food stamp programs is mixed; they
have not been as easy to administer as supposed. In Sri Lanka, the income verification procedure for food stamps has excluded wage-earning workers on tea plantations, although they appear to be a nutritionally needy group (Kennedy and
Alderman 1987). These problems are not unique to food stamps, but are also encountered with in-kind transfers. However, little empirical information is available
on food stamp programs in the developing world, even from Sri Lanka, which in
1979 replaced its decades-old food subsidy scheme with food stamps.
When the food stamp subsidy scheme began in 1979 in Sri Lanka, its benefits
constituted 83 percent of the benefits from the price subsidies, but by 1981/1982, this
share had been reduced to 43 percent by the diminishing real value of the stamps due
to inflation (Edirisinghe 1987). The food stamp scheme was not successful in helping
the bottom 20 percent of households whose per capita calorie consumption declined
by about 8 percent between 1978/1979 and 1981/1982. The drawback to fixed,
nominal-value food stamps is that they do not protect the consumer from short-term
price fluctuations, even when periodically adjusted for inflation (Pinstrup-Andersen
1988).
Food stamps were also difficult to target. In the 1980-1982 consumption
survey, nearly 30 percent of the poorest quintile did not participate in the program,
while 45 percent of the fourth and 20 percent of the fifth quintiles were participating
in the program. Food stamps are no panacea: only 20-25 percent of food needs of a
family of four was provided in Sri Lanka. But the shift from general food subsidies to
selective food stamps reduced the fiscal commitment by two thirds and buffered the
government against macroeconomic imbalances.
A recent global review of food stamp programs (Castañeda 1999) concluded
that food stamp programs are superior to cash transfers because they increase food
consumption, generate significant savings compared to other price subsidy programs,
and are an “efficient means to transfer support income to poor and vulnerable
groups,” and are efficient mechanisms in social safety net programs to minimize
leakage. The most impactful programs on nutrition outcomes combine food stamps
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with nutrition education, designed for women and children and other vulnerable
groups, often with conditionality that eligible families ensure school attendance by
poor children to lower repetition rates and improve school performance.
Because they require less administrative effort, maternal and child feeding programs are relatively well-targeted (Subbarao et al. 1997, 49). In general, targeted
nutrition programs aimed at mothers and children, and which include nutrition
education and growth monitoring, have been highly cost-effective. Clinic-based
programs that combine health inputs with nutrition supplements have lower administrative costs than school-based programs (Subbarao et al. 1997, 50).
For example, in Sri Lanka the Thriposha Supplementary Feeding Programme
was introduced in 1973. Thriposha is a precooked food fortified with vitamins and
minerals. The supplement is expected to help pregnant mothers to attain an essential
body weight and to maintain full breastfeeding, and to prevent malnutrition in infants
and preschool children. Preschoolers less than five years of age and pregnant and
lactating mothers are eligible for the program. Criteria for selection of beneficiaries
include underweight, anemia, inadequate birth spacing and multiple pregnancy, low
income, unsanitary location, and dependence on food stamps.
Past evaluations have been positive on the whole and indicated that those
participating in the program have benefitted significantly. The program serves
approximately 600,000 persons at any given time, or 32 percent of those in the
relevant age groups (Sri Lanka country report).
India also has some innovative and better-targeted programs such as the Integrated Child Development Services (ICDS) and the Tamil Nadu Integrated Nutrition
Program (TINP).The ICDS reaches about 1.7 million preschool children and 0.6
million women 15-45 years of age, two thirds of whom are pregnant and lactating.
Supplementary food, immunization, health checkups, and health and nutrition
education are provided. The TINP provides short-term supplementary feeding to atrisk children (India country report).
Labor-intensive Public Works
Labor-intensive public works programs can address, simultaneously, three
central problems facing many low-income countries: food insecurity, growing
unemployment, and poor infrastructure. Public works activities are, in general, public
programs that provide employment and generate public goods, such as physical and
social infrastructure. Labor-intensive public works go a long way toward direct and
sustainable poverty alleviation and strengthening of self-help capacities. Food aid
can be, directly or indirectly (monetized), a component of the wage payments.
The household food security effects of labor-intensive public works programs
are a function of program design. For instance, a short-term project may result in
expenditure patterns by the poor that treat project income as “windfall profits.” Such
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an explanation may be attributed to the small food consumption benefits observed
during the short work season of the Bangladesh food-for-work program (Kumar and
Chowdhury 1985, Osmani and Chowdhury 1983). In contrast, long-term benefits
from improved rural infrastructure produce more secure income flows and substantial
consumption improvements for the lowest-income households.3
Good public investment through public works programs and, thus, the creation
of productive and sustainable assets need to be emphasized in policy. It is important
to note, however, that income effects derived from public works programs for the
poor also have favorable private savings and investments effects that improve
household food security, as observed from experiences in Bangladesh (Kumar 1988).
Strengthening financial institutions for the poor in tandem with public works programs is suggested in order to foster these positive effects. Public works programs
can be a viable instrument for famine prevention as demonstrated by the Employment
Guarantee Scheme (EGS) from Maharashtra, India. The employment guarantee
feature of the EGS4 also triggers “relief works” automatically at local levels.5 A
program such as the EGS that includes an employment guarantee as well as favorable
employment stabilization and insurance effects stands out as a model.
The target group of labor-intensive public works programs, the food-insecure
poor, are successfully reached through a variety of mechanisms and design features
that include wage rate policy, regional targeting, and specific selection of households
(displaced) and household members (women). Properly designed public works
programs have a unique feature in favor of poverty alleviation with low administrative costs and effects: self-targeting. At properly defined wage rates, the working
poor identify themselves by turning up at public works schemes. However, the selftargeting feature of public works programs only operates effectively with an appropriate (low) wage rate policy and a flexible absorption of applicants without rationing
workplaces (Ravallion, Datt, and Chaudhuri 1993). Note that public works programs
are not able to directly address the needs of food-insecure individuals who, for
whatever reason, are unable to participate in the schemes. Women participate frequently to a high extent in public works programs.

3

For example, rural Bangladesh villages with better infrastructure development (gauged by a number of criteria) had 12 percent of their households that were food-insecure (that is, consuming less than 80 percent of caloric
requirements) compared to 20 percent in villages with poor infrastructure (Kumar 1988). This difference is explained
by higher incomes (18 percent more employment was available for the landless) and lower prices of marketed items in
villages with better developed infrastructure.
4
The scheme provides an unlimited guarantee of employment to all adults in rural Maharashtra who are willing
and able to work at the given wage.
5
Between 1972 to 1987, Maharashtra, as a whole, suffered from a serious crisis in only one year, 1979-1980,
although different districts suffered from local crises at different times. The EGS responded automatically to crisis
situations in affected districts, even when the overall situation in the state was above average (Ezekiel and Stuyt 1989).
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The issue of payment in cash or (partly) in kind is related to the wider problem
of wage rate determination and to the question of risk of food market failure.6 Regularity of payments may be another critical requirement for workers. When increased
demand for food is induced through a large public works scheme, food must be
forthcoming locally or inflation may result, which also hits nonparticipating households. Food aid can play a role in mitigating such effects if it enables food supply to
be expanded according to the demand induced by public works programs.
The institutional link between food security-related institutions and public
works-related institutions has to be strengthened. Food security issues (for example,
their regional and seasonal dimensions) do not fully enter policy formulation in many
countries.
Microfinance Policies to Relax Credit and Savings Constraints
Food-insecure households tend to have poor access to formal financial institutions. This lack of access is only partially compensated for by informal institutions,
because these institutions, relying importantly on personal networks, tend not to be
sufficiently diversified by region (but also by sector). Hence they leave individuals
vulnerable to shocks that affect entire regions. Formal services do not reach the foodinsecure, because the food-insecure (i) are seen as poor credit risks in terms of
conventional collateral (such as assets) and (ii) tend to be in remote locations and
transact small amounts of cash, thereby increasing the unit cost of transacting. Many
NGOs have overcome these obstacles via group-based microfinance schemes that
introduce group liability, reputation, and peer pressure as a substitute for physical
collateral, while establishing many branches and mobile banks to overcome transaction costs problems. The performance of these institutions is encouraging. While no
panacea for poverty, they have high repayment rates, reach the poor, and allow the
poor to smooth consumption and minimize disruption of income generation due to
production shocks (Zeller and Sharma 1998).
In particular, they seem to be well-suited to women, given that the access
problems they face tend to be worse than men and given a higher propensity for
repayment. A number of NGOs in Bangladesh such as Grameen Bank, BRAC, and
PROSHIKA have attempted to improve women’s status and the status of children in
their households by directing credit to women. How well have these programs
worked? Pitt and Khandker’s (1998) study on the differential impacts of NGO
microcredit directed to men and women is particularly illuminating because it is
well-designed and the data are carefully analyzed. Specifically, they test for the
6

In the Bangladesh Food-for-Work Programme, 37 percent of workers surveyed wanted only food payments
and 8 percent wanted only cash payments, with the remainder wanting a combination of food and cash (Osmani and
Chowdhury 1983). In a cash-for-work scheme in Ethiopia, a majority of the participants preferred to be paid in food as
they observed an escalation of food prices just prior to the food payments.
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differential impact of male and female borrowing from three NGOs on eight outcomes—boy’s and girl’s schooling, women’s and men’s labor supply, total household expenditure, contraception use, fertility, and value of women’s nonland assets.
They find that “the set of female credit variables is statistically significant in
7 of 8 cases at the 0.05 percent level. By contrast, the set of male credit variables is
significant in 3 out of 8 cases” (p. 41). One of the implications of their results is that
household consumption increases by 18 taka for every 100 taka lent to a woman and
11 taka for a man (Morduch 1997). Kabeer (1998) reviews the conclusions of the
econometric studies of credit to women in Bangladesh and compares the results with
her own participatory evaluation. She is more interested in the perspective of the
women themselves as to whether they feel empowered by the receipt of credit.
Despite increased workloads, the loanees clearly felt more self-fulfilled and valued
by the other household members and the community.
Community-based Nutrition and Health Programs
for Monitoring the Effects of Agricultural Programs and Policies
Community-based programming for child nutrition lies at the heart of the
country nutrition investment plans in Asia. As parents provide most of the resources
needed to ensure the survival and development of their children, it is most important
that they have a good monitoring system to track the development of their children,
in order to identify the need for immediate actions when problems emerge. At the
next level, it is important that the community has a monitoring system that will
enable it to identify households with problems of malnutrition. These households will
need some additional support in order to ensure the well-being of their children. At
the community level, local leaders can then decide to what extent targeted support to
specific families or more general actions that support large groups of families is
required.
Through the use of a community growth chart and regular feedback sessions
with community leaders and community mobilizers, community-level monitoring
may be effectively carried out. At the district and higher levels, the monitoring
system should help to identify communities that are not able to successfully control
child malnutrition and to guide the authorities in setting priorities for resource
allocations. Monitoring systems should not only identify problem households or
communities, but also provide a means for reassessment, i.e., to measure the effect of
various control actions that have been implemented.
In this context, community-based monitoring systems may be used to detect
unwanted and unintended effects of agricultural programs and policies that may be
detrimental to nutrtion and health. For example, establishment of tubewells for
irrigation may lower the level of the water table. This, in turn, may release harmful
compounds into drinking water, such as arsenic in Bangladesh, or the incursion of
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salt water in some coastal areas of Indonesia. Agricultural planners may be quite
content with interventions that meet agricultural objectives. They need to be made
aware, however, of their programs on the nutrition and health of the community.
Policies to Lower Food Prices: Storage, Trade, and Food Aid Policies
Rapid growth in agricultural production, already discussed above, will serve to
lower food prices. However, other strategies are available as well. There is a strong
feeling among some policymakers—not only in low-income countries—that storage
under public control is essential for food security. Stabilization needs to be attuned to
a country’s specific production risks (for example, whether it is prone to droughts or
floods) and trade risks (for example, whether it is landlocked) (FAO 1983, Sarris
1985). The response of local-level and farm-level storage to public policies is an
important consideration, especially in circumstances where postharvest losses are
significant and where local market disruptions occur frequently. Upgrading of
storage facilities to cut storage losses remains of high relevance in many countries.
There are benefits (including in terms of food security) and costs of price stabilization. Price stabilization is an expensive proposition and increasingly so the more
stability is attempted. Frequently, low-income countries cannot afford it financially
or administratively. Administrative and opportunity costs of the resources devoted to
stabilization need to be accounted for. Benefits include a more stable investment
climate and a reduced short-term stress on households to adjust.
Countries that operate under severe foreign exchange constraints find it difficult
to increase commercial food imports in order to cope with food shortages. Having to
allocate scarce foreign exchange to food imports (over and above their normal
allocation) destabilizes their imports of investment goods, with consequent adverse
effects on the economy.
Recent reviews of food aid’s impact on improving nutrition have not been encouraging (Clay, Pillai, and Benson 1998). Globally, food aid has dropped in recent
years to just 3-4 percent of overseas development assistance though higher in South
Asia. Lack of donor coordination, weak attempts to conduct impact evaluations of
programs, and a loss of confidence in all forms of food aid except emergency relief
were the conclusions of the Overseas Development Institute study. While the detailed
arrangements for reformulating the structure and character of food aid are beyond the
scope of this paper, the inevitable conclusion is that both generic food subsidies in
Asian countries and untargeted food aid poorly aligned to measurable nutrition
outcomes carry with them a high opportunity cost when resources can be more
effectively used by community-based and gender-based linkages of food and nutrition security.
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Conclusion
Ultimately, good nutrition depends, among other things, on adequate intakes of
a range of nutrients and other compounds in combinations and levels that are not yet
completely understood. Thus, one element in the final solution to malnutrition is to
provide increased consumption of a range of nonstaple foods. To reach the poor, this
will require informed government policies and a relatively large investment in
agricultural research and other public and on-farm infrastructure over several decades. In the medium run, a much smaller investment in improving the nutrient
content of food staples through plant breeding can make a major contribution to
reducing deficiencies in selected micronutrients. The role of women is central to
nutrition outcomes through child care, so that policies and programs must consider
how to enhance women’s decision-making power in the household, how they affect
time demands on women, and how to increase women’s education and nutritional
knowledge. Finally, community-based programs are central to the Project strategy for
improved nutrition. Community-based programs should be used to monitor the
nutrition effects of agricultural policies and programs and to provide feedback to
agricultural policymakers as to how to enhance the positive effects and minimize the
negative effects of agricultural policies and programs.
Production-oriented programs that aim to increase food production and/or production of crops for sale can have favorable impacts on food security if they increase
and/or stabilize the real incomes of the people facing food insecurity. The impact of
these policies is mediated through changes in food prices and incomes and is influenced by trade policies. Growth in food supplies can have a dual effect on food
security by reducing food prices, which benefits food-purchasing households in rural
and urban areas, and, depending on the nature of growth, by promoting employment.
As incomes of poor households increase, their absolute expenditure on food consumption also increases.
Technological innovation and commercialization in agriculture induce economic gains through stimulating agricultural growth, improving employment opportunities, and expanding food supplies, which involve and benefit the poor and help to
alleviate poverty. The food-insecure who are subsistence farmers will benefit from
their own increased food production for home consumption, which insures them
against market risks. When subsistence-oriented farm households are given the
option of adopting cash crops that offer higher returns, they tend to adopt these crops
quickly, yet they also tend to maintain substantial resources in food production for
home consumption as an insurance mechanism.
In terms of women’s role in agricultural production, there is now a fairly large
set of evidence that demonstrates that the provision of equal opportunities for women
in economic activities can lead to a net increase in economic gains for all household
members, and, in particular, can lead to more resources directed to children. Micro-
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finance programs, in particular, seem to be well-suited to women, given that the
access problems they face tend to be worse than men and given a higher propensity
for repayment.
In treating iron deficiency in developing countries, Yip (1994) argues that if
prevalence rates are above 25%, the best approach is to develop programs to improve
the iron status of the entire population. In such situations, which for preschoolers and
women in developing countries are the rule rather than the exception, this is cheaper
than screening for iron-deficient individuals. By increasing the iron content of food
staples through plant breeding, the entire iron status distribution curve can be shifted
to the right, so that targeting a subsequently smaller group of iron-deficient persons
could become feasible.
The strategy of breeding for mineral and vitamin enhancement of staple foods
has several complementary advantages. No behavioral change on the part of consumers is required. Indeed the strategy seeks to take advantage of the consistent daily
consumption of large amounts of food staples by all family members. Nevertheless,
any intervention to improve micronutrient status targets women and children because
of their elevated needs for minerals and vitamins.
Mineral-packed seeds sell themselves to farmers because, as recent research has
shown, these trace minerals are essential in helping plants resist disease. More
seedlings survive and initial growth is more rapid. Ultimately, yields are higher,
particularly in trace mineral “deficient” soils in arid regions. Because roots extend
more deeply into the soil and so can tap more subsoil moisture and nutrients, the
mineral-efficient varieties are more drought resistant and so require less irrigation.
And because of their more efficient uptake of existing trace minerals, these varieties
require fewer chemical inputs. Thus, the new seeds can be expected to be environmentally beneficial as well. After the one-time investment is made to develop seeds
that fortify themselves, there are low recurrent costs; costs for supplementation,
fortification, and nutrition education remain constant year after year.
A high-yielding, disease-resistant, aromatic variety with twice the iron density
of standard IRRI releases (after milling), designated IR68-144, has been identified.
An intensified effort to further test this variety and adapt it to various growing
environments, has the potential for reducing the incidence of iron deficiency anemia
in low-income countries in Asia in the next five years.
Community-based programming for child nutrition lies at the heart of the
country nutrition investment plans in Asia. In that parents provide most of the
resources needed to ensure the survival and development of their children, it is most
important that they have a good monitoring system to track the development of their
children, in order to identify the need for immediate actions when problems emerge.
At the next level, it is important that the community has a monitoring system that
will enable it to identify households with problems of malnutrition.
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At district and higher levels, the monitoring system should help to identify
communities that are not able to successfully control child malnutrition and guide the
authorities in setting priorities for resource allocations.
In this context, community-based monitoring systems may be used to detect
unwanted and unintended effects of agricultural programs and policies that may be
detrimental to nutrition and health. For example, establishment of tubewells for
irrigation may lower the level of the water table. This, in turn, may release harmful
compounds into drinking water, such as arsenic in Bangladesh, or the incursion of
salt water in some coastal areas of Indonesia. Agricultural planners may be quite
content with interventions that meet agricultural objectives. They need to be made
aware, however, of any detrimental effects of their programs on the nutrition and
health of the community.
Food income transfers are a widely used means of alleviating food insecurity.
However, food prices have come under attack for their high fiscal costs and for their
potential adverse effects on efficient functioning of markets. Generally, price subsidies and quantity rationing result in the highest leakage to the nonpoor. In general,
therefore, such price subsidies and quantity rationing should be abandoned. Food
stamps are the least distortionary of these programs in that they allow the consumer
the widest choice of commodities without affecting relative prices. In general,
targeted nutrition programs aimed at mothers and children and which include nutrition education and growth monitoring have been highly cost-effective.
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Appendix: Detailed Tables of Trends in Food Availability in the Eight Study Countries

Appendix Table 1: Per Capita Calorie Availability by Calorie Source
Calorie Source
Country

Year

Staple
Foods

Nonstaple
Plant Foods

Animal
Foods

Total
Calories

Bangladesh

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

1752
1765
1668
1750
1588
1548
1624
1620
1680
1718
1768
1711

269
280
311
300
253
265
242
236
245
271
248
264

74
76
74
70
68
62
63
55
57
59
61
65

2093
2119
2054
2119
1908
1876
1928
1910
1982
2049
2078
2040

Sri Lanka

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

1230
1315
1388
1334
1415
1499
1380
1414
1391
1380
1333
1392

750
770
805
811
680
606
820
768
799
756
766
781

99
112
113
102
93
88
108
107
111
118
120
118

2076
2198
2307
2248
2189
2195
2308
2289
2302
2255
2219
2291

India

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

1369
1349
1290
1377
1373
1303
1407
1422
1448
1511
1543
1535

600
571
524
557
529
556
565
565
616
617
648
686

112
107
104
104
106
111
114
132
149
151
160
168

2081
2026
1919
2038
2008
1970
2086
2120
2214
2279
2351
2390
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Appendix Table 1. (cont’d).
Calorie Source
Country

Year

Staple
Foods

Nonstaple
Plant Foods

Animal
Foods

Total
Calories

Pakistan

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

1094
1183
1173
1409
1424
1316
1365
1296
1276
1284
1413
1444

423
494
507
508
501
545
585
608
642
680
663
700

264
265
259
257
257
259
261
257
273
298
317
345

1782
1944
1941
2176
2182
2119
2212
2162
2191
2262
2394
2490

Philippines

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

1070
1108
1067
1041
1117
1230
1296
1308
1317
1345
1377
1330

418
448
479
471
490
564
653
623
614
660
678
703

192
207
237
254
243
227
240
248
229
259
291
344

1682
1764
1786
1766
1851
2022
2190
2181
2160
2264
2346
2378

Cambodia

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

1662
1673
1612
1689
1737
1239
1383
1566
1495
1588
1602
1571

277
306
323
275
219
211
158
164
164
158
166
200

46
67
76
85
86
61
40
67
93
111
123
129

1986
2046
2010
2050
2043
1511
1582
1797
1751
1856
1890
1900
continued next page.
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Appendix Table 1. (cont’d).
Calorie Source
Country

Year

Staple
Foods

Viet Nam

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

1668
1774
1719
1757
1777
1754
1717
1847
1881
1772
1816
1897

184
198
224
243
241
203
209
220
246
251
264
298

141
149
155
145
136
115
119
142
162
175
185
218

1993
2122
2098
2147
2155
2074
2045
2211
2288
2199
2266
2414

PRC

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

1270
1489
1611
1640
1681
1713
1856
1963
2010
1931
1913
1792

272
273
250
229
229
229
267
320
368
408
421
469

58
103
122
115
131
131
156
183
229
273
332
448

1600
1864
1984
1987
2042
2072
2280
2466
2609
2614
2666
2708

Source: http://faostat.fao.org/cgi-bin/nph-db.pl?subset=nutrition

Nonstaple
Plant Foods

Animal
Foods

Total
Calories
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Appendix Table 2: Per Capita Calorie Availability by Calorie Source
Calorie Source
Year

Country

Staple
Foods

1963-65

Bangladesh
Sri Lanka
India
Pakistan
Philippines
Cambodia
Viet Nam
PRC

1765
1315
1349
1183
1108
1673
1774
1489

280
770
571
494
448
306
198
273

76
112
107
265
207
67
149
103

119
198
2026
1944
1764
2046
2122
1864

1993-95

Bangladesh
Sri Lanka
India
Pakistan
Philippines
Cambodia
Viet Nam
PRC

1711
1392
1535
1444
1330
1571
1897
1792

264
781
686
700
703
200
298
469

65
118
168
345
344
129
218
448

2040
2291
2390
2490
2378
1900
2414
2708

Change 1993-95
minus 1963-65

Bangladesh
Sri Lanka
India
Pakistan
Philippines
Cambodia
Viet Nam
PRC

-54
76
186
261
223
-102
122
303

-16
12
115
206
255
-107
100
197

-11
5
61
80
136
62
69
345

-80
93
364
546
614
-146
292
844

Source: http://faostat.fao.org/cgi-bin/nph-db.pl?subset=nutrition

Nonstaple
Plant Foods

Animal
Foods

Total
Calories
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Appendix Table 3: Percentage Distribution of Calorie Availability
Source of Total Calories (%)
Country

Nonstaple
Plant Foods

Animal
Foods

Ratio of
Nonstaple Plant
Foods over
Animal Foods

Year

Staple
Foods

Bangladesh

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

.84
.83
.81
.83
.83
.83
.84
.85
.85
.84
.85
.84

.13
.13
.15
.14
.13
.14
.13
.12
.12
.13
.12
.13

.04
.04
.04
.03
.04
.03
.03
.03
.03
.03
.03
.03

3.66
3.70
4.23
4.26
3.74
4.30
3.84
4.32
4.32
4.60
4.08
4.08

Sri Lanka

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

.59
.60
.60
.59
.65
.68
.60
.62
.60
.61
.60
.61

.36
.35
.35
.36
.31
.28
.36
.34
.35
.34
.34
.34

.05
.05
.05
.05
.04
.04
.05
.05
.05
.05
.05
.05

7.61
6.85
7.10
7.95
7.32
6.88
7.62
7.20
7.20
6.39
6.36
6.64

India

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

.66
.67
.67
.68
.68
.66
.67
.67
.65
.66
.66
.64

.29
.28
.27
.27
.26
.28
.27
.27
.28
.27
.28
.29

.05
.05
.05
.05
.05
.06
.05
.06
.07
.07
.07
.07

5.35
5.34
5.06
5.34
5.01
5.01
4.97
4.28
4.12
4.08
4.04
4.09
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Appendix Table 3. (cont’d.)
Source of Total Calories (%)
Nonstaple
Plant Foods

Animal
Foods

Ratio of
Nonstaple Plant
Foods over
Animal Foods

Country

Year

Staple
Foods

Pakistan

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

.61
.61
.60
.65
.65
.62
.62
.60
.58
.57
.59
.58

.24
.25
.26
.23
.23
.26
.26
.28
.29
.30
.28
.28

.15
.14
.13
.12
.12
.12
.12
.12
.12
.13
.13
.14

1.61
1.86
1.95
1.98
1.95
2.11
2.24
2.36
2.35
2.28
2.09
2.03

Philippines

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

.64
.63
.60
.59
.60
.61
.59
.60
.61
.59
.59
.56

.25
.25
.27
.27
.26
.28
.30
.29
.28
.29
.29
.30

.11
.12
.13
.14
.13
.11
.11
.11
.11
.11
.12
.14

2.17
2.16
2.02
1.85
2.01
2.48
2.73
2.51
2.69
2.54
2.33
2.05

Cambodia

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

.84
.82
.80
.82
.85
.82
.87
.87
.85
.86
.85
.83

.14
.15
.16
.13
.11
.14
.10
.09
.09
.09
.09
.11

.02
.03
.04
.04
.04
.04
.03
.04
.05
.06
.07
.07

6.01
4.57
4.23
3.24
2.55
3.44
3.93
2.45
1.76
1.43
1.35
1.54

continued next page.
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Appendix Table 3. (cont’d.)
Source of Total Calories (%)
Nonstaple
Plant Foods

Animal
Foods

Ratio of
Nonstaple Plant
Foods over
Animal Foods

Country

Year

Staple
Foods

Viet Nam

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

.84
.84
.82
.82
.82
.85
.84
.84
.82
.81
.80
.79

.09
.09
.11
.11
.11
.10
.10
.10
.11
.11
.12
.12

.07
.07
.07
.07
.06
.06
.06
.06
.07
.08
.08
.09

1.30
1.33
1.45
1.67
1.77
1.76
1.76
1.55
1.52
1.43
1.43
1.37

PRC

1961-62
1963-65
1966-68
1969-71
1972-74
1975-77
1978-80
1981-83
1984-86
1987-89
1990-92
1993-95

.79
.80
.81
.83
.82
.83
.81
.80
.77
.74
.72
.66

.17
.15
.13
.12
.11
.11
.12
.13
.14
.16
.16
.17

.04
.06
.06
.06
.06
.06
.07
.07
.09
.10
.12
.17

4.72
2.66
2.06
1.99
1.75
1.75
1.71
1.75
1.60
1.49
1.27
1.05

Source: http://faostat.fao.org/cgi-bin/nph-db.pl?subset=nutrition

Appendix Table 4: Per Capita Calorie Availability with Selected Staple Foods
(1993-1995)

Country

Rice

Wheat

Bangladesh
Sri Lanka
India
Pakistan
Philippines
Cambodia
Viet Nam
PRC

1505
945
781
174
873
1489
1632
914

173
363
480
1178
232
11
41
586

Maize
0
28
62
51
138
38
83
93

Source: http://faostat.fao.org/cgi-bin/nph-db.pl?subset=nutrition

Cereals
28
46
41
19
87
32
140
153

Tubers
5
9
172
22
0
1
0
47

Other Roots
and Total
Staple Calories
1711
1392
1535
1444
1330
1571
1897
1792
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Appendix Table 5: Per Capita Calorie Availability with Selected Nonstaple Plant Foods
(1993-1995)

Country
Bangladesh
Sri Lanka
India
Pakistan
Philippines
Cambodia
Viet Nam
PRC

Plant
Pulses
43
53
126
48
11
13
23
14

Oils

Sugar

110
402
206
300
155
77
70
189

74
198
240
266
283
35
86
59

Vegetables
8
23
40
18
48
26
31
89

Fruits

Spices

Other
Nonstaple
Plant
Foods

11
27
16
10
3
9
7
2

2
7
12
7
96
5
11
81

15
71
46
52
107
34
70
36

Total
Nonstaple
Plant
Calories
264
781
686
700
703
200
298
469

Source: http://faostat.fao.org/cgi-bin/nph-db.pl?subset=nutrition

Appendix Table 6: Per Capita Calorie Availability with Selected Animal and Fish Foods
(1993-1995)

Country
Bangladesh
Sri Lanka
India
Pakistan
Philippines
Cambodia
Viet Nam
PRC

Fresh
Water
Fish

Marine
Fish

13
2
4
2
9
13
7
12

3
31
3
2
69
4
18
15

Animal
Flesh
15
20
21
65
190
87
154
328

Source: http://faostat.fao.org/cgi-bin/nph-db.pl?subset=nutrition

Animal
Fats

Milk and
Dairy

6
5
32
84
32
12
23
34

25
50
103
186
24
8
6
14

Eggs
3
9
5
7
20
5
10
45

Total Animal
Calories
65
118
168
345
344
129
218
448
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Nutrition Information
Systems for Implementing
Child Nutrition Programs
     
Abstract. Nutrition information systems (NIS) provide the information needed for
planning and implementing nutrition investment programs. This paper develops a
framework to analyze NIS in the study countries. Existing NIS elements in the study
countries are reviewed, making recommendations for improvements. Key findings
include the need for national household probability surveys that are synchronized
among countries and repetitive over time, including information related to both
general and micronutrient malnutrition; simplified, routine program information
systems that include information use from the household level up, and that take
advantage of emerging information technologies; operations research and training
for effective growth monitoring and promotion programs; and evaluation research,
especially within the first five years, to guide the development of cost-effective
country programs. Advocacy and substantial investments in capacity building will be
required to ensure that staff from the community level up are able to function
effectively in an information culture.

The Role of Information in Improving Nutrition
utrition information systems are an essential component of national
investment programs aimed at reducing the incidence and prevalence of
malnutrition in Asia. Yet the status of nutrition information in Asia
remains problematic at the regional, national, subnational, and community
levels. In this Project, information will be needed to support the overall strategy and
programs, as presented in the country reports and summarized by Mason et al.
(1999). It is therefore crucial to clearly identify the information required to support
effective design and management of country programs, and to build the capability
needed for generating and using this information. The basic approach of the country
programs is to implement large-scale community-based nutrition programs, while at

N
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the same time expanding micronutrient deficiency control programs (Mason et al.
1999). The policy environment will be addressed when possible, and policy constraints identified, so that program designs take these constraints into account.
Information is the critical link in the assessment–analysis–action (Triple A)
cycle that the United Nations Children’s Fund (UNICEF) advocates as the basis for
programs (Jonsson et al. 1998). Information should support decisions at all organizational levels of country programs, from the household/individual to the national level.
The UNICEF Information Strategy has laid out a typology of systems and analyses
for generating action, stressing that progress requires reliable information, actual
decisions, and their implementation on this basis (Jonsson et al. 1998). The analysis
presented below uses the UNICEF Information Strategy to develop a framework for
studying NIS across regions. In the present context of the seven study countries and
their strategies, we consider the information, data, and decision needs for program
design, program management, policy making, and crisis management.
Program Design
Program design, as assessed in the country reports and by Mason et al. (1999),
involves consideration of coverage, intensity (i.e., level of application of resources),
targeting, and program content (Mason et al. 1999, Tables 2.1, 4.1, 4.3). The first
three require straightforward results from a few measurements, although they usually
require a large sample. Deciding on program content requires more advanced analysis, including small-scale but in-depth studies. The latter information explores
relationships, especially between underlying causes and malnutrition as presented in
the UNICEF framework (UNICEF 1990), and takes context into account. The
sources of data currently used in relation to key policy and program decision needs
for country programs are summarized in Table 1. In general, the approach suggested
here is to strengthen these data sources where possible, while building capacity for
more applicable analysis and consumption of information. Most of the study countries have intermittent national surveys, although these have limitations for which
recommendations are made below. Similarly, most existing country programs have
some form of on-going data collection, and many are collecting growth monitoring
data. Enhancing the quality and use of this information is crucial. The absence of
adequate data for evaluation research, including formative research related to nutrition and community-based programs, is a major constraint to the design of country
programs. This is true in the areas of low birth weight reduction, anemia, and care of
young children. Addressing this information gap should be a high priority.
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Table 1: Potential Data Sources for Different Decision Making Purposes

Program Design
Program Management
Policy Making
Crisis Management

National
Sample
Surveys

Data Derived
from Growth
Monitoring

Program-derived
Monitoring
data

Evaluation
Research

Sentinel
sites

✔✔

✖

✔

✔✔

✖

✖

✔✔

✔✔

✖

✖

✔✔

✖

✖

✔✔

✔

✖

✖

✔

✖

✔

1

1

Notes: In the social lab sense.
 = Limited utility
 = Useful
 = Very useful

The types of indicators appropriate to program design are illustrated in Table 2.
These indicators are grouped into three categories: outcomes, process, and context.
Outcomes refer to population level changes in behavior and health/nutrition status,
usually the immediate causes and consequences within the UNICEF conceptual
framework. While most of the outcome indicators are commonly included in data
collection systems, one indicator, low birth weight, deserves particular attention.
Poor maternal nutrition, as reflected by low birth weight, represents a major
constraint to child nutrition and development in this region. In many areas of Asia,
the prevalence of low birth weight is in excess of 30 percent, and highly correlated
with the prevalence of underweight among under-fives (ACC/SCN 1992). Therefore,
strategies to address intrauterine development are a prominent feature of the country
programs, and low birth weight should be included as a key outcome indicator within
the NIS framework.
Processes refer to the host of program-related activities such as targeting, intensity of services, coverage, quality of services, etc. These indicators track the efficacy
and efficiency of transforming inputs to outputs. Finally, context indicators reflect
basic and underlying causes which may not be directly targeted by country programs,
but which represent either important constraints or mediating influences on the
results of country programs. Thus, program design decisions require analysis of
outcome variables in relation to causal factors, whose change can be the aim of
intervention. This must be seen in the light of contextual factors—for example, many
interventions that interact with context, such as education or women’s status, only
have an impact on certain groups (e.g., the educated) or under certain conditions,
such as when women are empowered (Jonsson 1995). In order to be effective,
interventions must be targeted to take this into account, the context itself must be
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changed by other policy measures, or strategies must be designed in light of the
contextual constraint. Often the latter two approaches are used together. In the short
run, interventions are designed around the problem, while policy measures are under
development.

Table 2: Illustration of Indicators for Different Purposes, with Potential Sources

Program
Design

National
Sample
Surveys
Outcome
Process
Context

Program
Management
Policy
Making

Data Derived
from Growth
Monitoring
(Outcome)

Outcome

Outcome
Process
Context

Crisis
Management

Program-derived
Monitoring Data
Process

Evaluation
Research
Outcome
Process
Context

Sentinel
Sites

Process

Outcome
Process
Context
Outcome

Outcome

Notes:
Outcome: anthropometry (low birth weight; underweight, stunting, wasting, usually in preschool children), hemoglobin, night blindness, serum retinol, goiter, urinary iodine (TSH), sometimes mortality rates behavioral/care:
breastfeeding practices, complementary feeding, immunization, use of health services.
Process: numbers/ratios of mobilizers to facilitators, distribution of supplies (e.g., VAC), number of visits, training,
budgetary data, targeting, access to services, environmental factors like water and sanitation.
Context: education/literacy, women’s status, participation, decentralization, urban/rural, ecology.

Program Management
Program management requires regular data on program implementation, and
this is usually derived from routine program data collection. Measuring outcomes
over time using growth monitoring data is a high priority, but should only be
promoted if it is useful in supporting community-based actions. It should be feasible
to build on growth monitoring by capturing selected growth monitoring results.
Program management information does not itself show the net effect attributable to
program activities. Impact evaluation, including cost-effectiveness analysis, entails
more complex and less common evaluation research, typically involving probability
surveys and comparison groups. For this reason, evaluation research is treated
separately here.
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Policy Making
Policy making requires information that addresses causality, and that demonstrates the consequences of various policy options to policymakers. Information
needed for policy making is broader in terms of time and space than that required for
program design. Large-scale surveys that are national in coverage and can be disaggregated are frequently used. Survey programs that permit analysis of trends through
time are especially useful. This information is often complemented with smallerscale, in-depth studies, focusing on the causal analysis of particular issues, for
example, potential impact of changes in agricultural policy on the nutritional status of
children. Another information element that is central to policy analysis is evaluation
research, although policymakers may often ignore this requirement.
Policies may address important contextual factors directly. Priorities identified
from reviewing the country studies were women’s status, social exclusion, community organizations, political commitment, and literacy/education (Mason et al. 1999,
ch. 3). These must be assessed, analyzed, and acted upon. Common policy concerns
in the study countries relevant to nutrition were food subsidies and poverty alleviation programs. The needs here are also referred to in Tables 1 and 2.
Crisis Management
Crisis management in this analysis refers to economic crises (e.g., similar to
Indonesia), natural disasters, such as droughts or floods, which are common in many
of the study countries. Near real-time information is critical for preparedness and
adequate response. Timely warning of threats to child nutrition and development that
emerge during a crisis, together with adequate preparedness and supply management,
will enable Asian countries to protect the gains achieved by country investment strategies. In addition, this type of information is often useful for identifying vulnerable
groups for targeting purposes. Additional information that can rapidly be drawn upon
to monitor these emerging problems may also be needed, such as sentinel site
surveillance—gathering selected data in specified at-risk locations. For example, in
Bangladesh, food prices and nutritional status (underweight) are collected on a
sample of vulnerable areas that are more likely to show nutritional deterioration
before others. It should be noted that this differs from “sentinel community surveillance”, as used in some Asian countries (e.g., Nepal, Pakistan), where selected
villages implement in-depth and longitudinal data collection with close local participation to foster village decisions. This latter technique is not specific to crisis
management.

Nutrition Information Systems 219

Another concern is that these emerging problems may not be governed by
national boundaries, but may take on a regional character. Therefore, regional food
security mapping and early warning systems may need to be strengthened. The Food
and Agriculture Organization (FAO) Food Insecurity and Vulnerability Information
and Mapping Systems (FIVIMS) program is a global program that includes a
national information-strengthening component. The possibility of collaboration with
FIVIMS to develop a regional crisis monitoring program should be explored.
In the next section, the data sources and related indicators are described in more
detail, with suggestions as to how these may be developed. Different sources vary in
their usefulness for the four categories of information needs. In addition, data sources
have different characteristics, such as timeliness, suitability for targeting, and data
quality, which suit them to particular needs for planning (see Annex 1).
One feature of the Project’s investment plans is the integration of micronutrient
considerations with those concerning general malnutrition. This approach is relatively new, and for this reason, data needed for planning and monitoring large-scale
micronutrient interventions are sparse. For example, there are virtually no national
surveys estimating hemoglobin levels at more than one point in time, let alone
comparable repeated surveys. Potential data sources are well established (Table 3,
Annex 2), illustrating another area where applying known methods should yield
important dividends.

Table 3: Some Nutrition Information Components in the Study Countries
Country
DHS
Bangladesh 1996
(district
level )

MICS
Annually

Cambodia

MICS merged
with socioeconomic status
(key provinces)
1995
(urban/ rural)

PRC

LSMS

Other
Salt surveys
Goiter surveys

Numerous
special
studies
combining
ses and
nutritional
data

MIS

GM
BNIP
communitybased,
partial
coverage
Communitybased models
only on smallscale basis

Sentinel
HKI

Seven
Province
repetitive
survey
program
(collects
anthropometry
and dietary
consumption)
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Table 3. (cont’d.)
Country
India

DHS
1992-93
(state
level)

MICS
State level
annually

LSMS

1995
(province)

1991-95
(province)

1997-98

Pakistan

1990-91
(province)

Sri Lanka

1987,1993
(province)

Viet Nam

1996
(province)

1994
(region)

Other
Numerous
surveys,
but not
including
ses and
nutritional
data
Numerous
small
scale and
household
budget
surveys
Nutrition
and health
surveys
(1993,
1995)
Serum
retinol
Blindness/
PEM 1994
(province)
Anemia 1995
(province)
Food
consumption,
1988

Notes:
DHS
MICS
LSMS
MIS
GM

MIS
ICDS
program
MIS
(extensive
data
system)

Growth
and birth
weight
surveillance

PEM
reduction
program
tracks
underweight
status of
beneficiaries

GM
Villagebased
service
delivery
model

Sentinel

Facility-based,
small scale
communitybased
(HANDS, Aga
Khan, etc)
Facility-based,
UNICEF and
small scale
communitybased (PNIP)

Facility-based,
small scale
communitybased

Food and
nutrition
surveillance
program
tracks
nutrition
and diet in
selected
areas

= Demographic and Health Surveys
= Multiple Indicator Cluster Surveys
= Living Standards Measurement Surveys
= Management Information System
= Growth Monitoring

Status and Opportunities for Development of Nutrition Information Systems
The Asian region is relatively rich in nutrition relevant data that can be used to
build nutrition information systems in support of country programs; a notable exception being the area of evaluation research. Among the areas providing opportunity for
improvement, the following were identified: data quality; appropriateness and
adequacy of indicators; depth and relevance of analysis; and presentation, dissemination, and use of information. In each of the sections below, these issues are illustrated
and suggestions are made for improving them within country information strategies.
Table 4 summarizes priority indicators that should be considered in country
programs.
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Table 4: List of Suggested Indicators at the National Level
Outcome

Process

Context

Anthropometry

– % stuntinga
– % wastinga
– % underweighta
– % low maternal BMI
(< 18.5)
– % LBW (< 2500 g)

Micronutrient Status
– % anemiab
– % low serum retinolc
– % low urinary iodined
– % hh consuming adequately
iodized salt (as determined
by test kits)

Caring practices
– % exclusive breastfeeding
(0-6 mos)
– % initiating breastfeeding
within first hour
– % timely complementary
feeding (6-9 mos)
– % 6+ mos. receiving
more than 3 meals/day
– % adequate illness
management skillse
– % women consuming
100 iron tabs during
last pregnancy

– % women receiving
antenatal care
– % pregnant women
receiving prenatal care
(> 1 visit)
– % vit A coverage
(0.5 - 6 years)
– % vit A coverage
(breastfeeding mothers)
– % TT2 coverage, women

– % females literate
– % female headed househol
– % adult females completed
primary school
– % women working outside
home
– % families owning land

– % measles immunization
coverage
– % safe water coveragef
– % latrine coveragef
– % target women attending
program
– % regularly attending
programg
– mobilizer/facilitator ratio
by region

– % families functionally
landless (< 0.5 ha)
– ecological zone
– urban/rural status
– food prices by region
– % women in elected
government

– mobilizer/population ratio
–
by region
– % workers who successfully –
growth monitorh
– % communities experiencing –
micronutrient stock-outsI
– % communities experiencing
vaccines/drugs stock-outs
– % births assisted by trained
attendants
– % salt labeled as iodized which
is found to be iodized at levels
 between 20 and 40 ppm

% communities with
development budget
% communities with active
development committees
% communities with
females on development
committees

(through market testing)
a

Stunting, wasting, and underweight refer to moderate and severe forms of malnutrition in children under 5 (below
-2 SD of the NCHS/WHO reference).
b
Iron Deficiency Anemia (IDA): hemoglobin levels below 12 g/dl for nonpregnant women and children 6-14 years,
11 g/dl for pregnant women and children 0.5-5 years.
c
Vitamin A Deficiency (VAD): serum retinol levels below 0.70 um/l.
d
Iodine Deficiency Disorder (IDD): urinary iodine levels below 50 ug/l.
e
Illness management defined as: ORT use during diarrheal episode; continued feeding during illness; treatment
seeking during ARI.
f
These are either process or context measures, depending on whether they are being addressed by the program.
g
Attending > 80% of recommended visits.
h
Workers are able to identify and communicate information related to child growth.
i
Refers to stock-outs of individual micronutrients (vitamin A, iron, iodine).
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Information Derived from National Household Probability Surveys
Throughout the region, a variety of household survey programs collect nationally representative data on nutrition outcomes and contextual factors. The multidonor supported Demographic and Health Surveys (DHS), UNICEF-supported
Multiple Indicator Cluster Surveys (MICS), and the World Bank-supported Living
Standards Measurement Surveys (LSMS) are illustrative (see Annex 3). The DHS
and LSMS tend to collect detailed information on population and health, and socioeconomic status and household food access, respectively. The MICS surveys were
originally designed primarily to measure outcomes reflecting the goals of the World
Summit on Children. Most countries also have some form of income and expenditure
survey program, which is implemented in an ad hoc or routine manner. These
surveys are useful for analyzing household food security and its determinants, and for
assessing resource control by women.
Referring to Table 3, one or more DHS surveys have been conducted in four
countries, and MICS have been conducted in all but Sri Lanka. Pakistan and
Viet Nam have each undertaken LSMS during the past five years. In India,
Sri Lanka, and Bangladesh, some repetitions of DHS or MICS have been established.
The UNICEF office in India is planning to conduct state-level MICS annually
through its current programming cycle.
Most countries have also undertaken nationally representative special surveys,
or have instituted nutrition survey programs (Sri Lanka). These surveys have typically focused on general undernutrition, although in Sri Lanka, a survey of vitamin A
deficiency (serum retinol) was recently conducted, and in Viet Nam, large-scale
surveys on blindness and anemia that can be disaggregated to the provincial level
have been done. Localized goiter studies are common, and data on household salt
iodization is becoming increasingly available at the national level (DHS and MICS).
Bangladesh has undertaken three nationally representative goiter surveys. However,
methodological differences mean that these survey estimates cannot be compared
over time. Most countries also have some form of a budget and expenditure survey
program. Only in the case of Cambodia was this survey (one round) linked to health
and nutrition data (MICS).
Several constraints limit the usefulness of existing results for planning and
evaluating country programs. First, no countries are yet able to regularly and reliably
monitor trends in nutritional status and other nutritional outcomes (Mason et al.
1999, Table 1.1). Where attempts have been made to collect two or three surveys
over time, survey quality and noncomparability of survey design limit comparisons,
as illustrated in the case of Sri Lanka, whereby three survey rounds showed a pattern
of anthropometric change that was difficult to interpret. Also, systems of surveys like
MICS and DHS have not yet been institutionalized.
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Demographic and Health Surveys tend to be of high quality and comparability,
although the nutritional elements of DHS are not always as rigorously assessed as
demographic and health data. In MICS surveys, the data quality is variable, in part
due to the decentralized nature of MICS design and implementation. In several cases,
substantial errors in age reporting and noncredible distributions of behavioral variables have been noted. These problems could be solved with improved capability,
perhaps initiated with increased technical assistance and training.
Micronutrient outcomes are currently only measured as a part of special
purpose surveys in a few countries. The addition of the basic biochemical indicators
of micronutrient status could be included as part of the DHS or MICS in the study
countries. The use of blood spots to estimate certain micronutrient deficiency indicators may be applicable to whole samples; in other cases, additional modules (blood
or urine samples) may be used for a subset of the sample. Other information gaps
include the lack of large-scale surveys that include any measures of household food
security/consumption, especially those linked to nutritional outcomes. This severely
limits the extent to which household food security and consumption patterns can be
analyzed in relation to child nutrition. As a result, the relative importance of household food access, caring practices, and access to environmental/health services is
not known.
Similarly, in-depth policy and program relevant analyses of large-scale surveys
are rarely available, and hardly used in either policy making or the country reports
(Mason et al. 1999, Ch. 3). One illustrative exception is the People’s Republic of
China (PRC), where multiple variable analysis and stratified regressions of a large
health and nutrition survey were used to identify local risk factors for nutrition
(CAPM/ERI/SPC 1998). One of the more useful elements of an in-depth analysis is
the assessment of interactions to identify those who might or might not benefit from
nutritional interventions, which is a key aspect of developing targeting strategies
(Mason et al. 1999, Table 3.6). Assessment of interactions helps to identify the
minimum package of interventions needed in order to effect significant nutritional
change. For example, multivariable modeling of the PRC data suggest that, without
sanitation improvements, the result of direct investments in nutrition may be modest.
In summary, national sample surveys are a critical element of the Project’s nutrition information strategy. While all country programs may not require a budget line
in support of these, it is critical that the Project’s partners advocate for collection of
nationally representative data that include maternal and child anthropometry, biochemical indicators (vitamin A, iodine, and anemia), and intermediate outcome and
key contextual factors, preferably within five-year intervals. As much as possible,
these efforts should be synchronized across countries to permit comparability.
Capacity building is one of the key ways to proceed.
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Data Derived from Growth Monitoring and Promotion
and Community-based Monitoring Programs
Growth monitoring and promotion (GMP) programs can provide data for
monitoring at the household, community, and subnational levels. Table 5 describes
the role of GMP in the Triple A process relating to the individual child’s growth,
identifying discrete steps in the assessment–analysis–action cycle, and illustrating
common problems encountered in achieving each step. The literature evaluating the
effectiveness of GMP as a strategy to enhance nutrition shows mixed results
(Pearson 1994, Ruel 1995, Pelletier 1995, Griffiths et al. 1996). However, there is
general agreement that, while growth monitoring as part of facility-based health
services may often be ineffective, community-based GMP can work when mobilizers
are adequately resourced, trained, and supported. Again this depends on context—in
areas of high illiteracy for example, growth monitoring may not be effective. Operational research is needed to identify appropriate strategies for monitoring at the local
level, and continued development of appropriate technologies is needed.

Table 5: Assessment of Growth Monitoring and Promotion as a Triple A Process
Stage
1a. Decide what to assess

Assessment of GMP
All GMP programs assess child growth.

1b. Assessment

Child growth is measured by weighing the child more than
once. Intervals between two weighings often too long; accuracy
of scales questionable; difficult to weigh a young child.

1c. Communicate information
to analyst

Often the health workers did not explain the growth chart;
did not believe that the mother could be the analyst.

2a. Obtain information
by analyst

Health worker normally the analyst.

2b. Analysis

Many health workers have limited knowledge about the causes
of malnutrition, therefore weak or no analysis.

2c. Communicate information
to user

Very little explanation, most often standard messages to the
mother about diet, breastfeeding and control of diseases.

3a. Obtain and understand
information, by user

Few mothers understand growth retardation and how to
interpret the growth chart.

3b. Decide on action

Mothers’ actions are results of traditional practices more than
a result of the advice of the health worker.

3c. Produce information for re- In some cases mothers do not return to the next GMP session,
assessment
which delays any reassessment.
Source: Jonsson et al (1998).
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Growth monitoring and promotion is widely practiced in the region through the
health service system, although the most impressive examples of large-scale growth
monitoring, in India and Viet Nam, are implemented by ministries other than health.
In Viet Nam, growth monitoring is a component of primary health care, as well as the
National Protein Energy Malnutrition (PEM) Control Program, where it is used to
target supplementary food and nutrition counseling. In India, a national network of
community centers, constituting the service delivery structure of the Integrated Child
Development Services (ICDS) program, also uses growth monitoring to target
additional food and counseling to severely malnourished children. Staff GMP skills
are stronger in southern India, where educational levels are high, and in the catchment areas of ICDS programs that are supported by Private Voluntary Organizations
(PVOs). In these areas, program providers receive adequate supplies and support.
However, beyond targeting special care to severely malnourished children, growth
monitoring data is not widely used for ICDS program management. In Pakistan,
despite the provision of GMP through an extensive community-based network of
“lady health workers”, GMP coverage remains less than 20 percent. By and large
throughout the region, growth monitoring has problems typically noted in the literature, such as variable data quality, inability of workers to properly interpret growth
curves, and limited analysis, animation, and counseling skills (Pearson 1994, Ruel
1995, Pelletier 1995). These problems are often due to the related issues of poor
motivation and capacity, and inadequate access to resources and services.
Community-based GMP, on the other hand, is mainly used by smaller scale
UNICEF-supported programs, those supported by international PVOs, and a few
pilot or regional studies supported by the World Bank or the Asian Development
Bank. Of note among the PVO programs is the use of growth monitoring within the
Hearth Model (Government of Viet Nam 1998). Save the Children Foundation (SCF)
USA developed a high impact community-based nutrition program that relied on
growth monitoring for program management. At the local level, mothers of children
who grew well (positive deviants) were recruited (rewarded) for their performance,
and were utilized as mobilizers. They conducted growth monitoring, counseling, and
nutrition demonstrations. Performance, in terms of good growth, was a key element
in the management strategy of the program at both village and program levels. This
program seemed to achieve dramatic reductions in moderate and severe malnutrition,
although the cost per beneficiary was quite high due to the high cost of maintaining a
revolving fund for hens. However, SCF/USA advocates the use of positive deviants,
together with regular growth monitoring, as a strategy to successfully link assessment, analysis, and action.
UNICEF supports GMP in the region in a variety of ways. In India, UNICEF
provides equipment and training inputs to the ICDS system. In Sri Lanka and PRC,
UNICEF is supporting integrated nutrition programs, using growth monitoring data
to monitor nutrition improvement. The Community Action and Social Development
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program in Cambodia attempts to incorporate growth outcomes into the decision
framework of community development committees by training newly formed village
development committees in the use of growth data. However, this program is too new
to be evaluated.
Growth monitoring is also a key element of effective pilot and regional programs supported by the World Bank and the Asian Development Bank in India and
Bangladesh. The Tamil Nadu Integrated Nutrition Project (TINP) was one of the first
growth monitoring activities to emphasize growth faltering, as opposed to attained
nutrition, as a strategy to target interventions. This program, and its various expanded
successors, has been associated with reductions in the level of severe undernutrition.
Aside from these smaller-scale donor supported activities, there is little systematic summarization and use of growth monitoring data beyond the local level. District
and provincial officers are either not systematically summarizing or using this
information for monitoring and performance evaluation. Most of the large-scale
national programs collect and summarize growth data, but these data are rarely
utilized for decision making at any level of organization, and feedback from supervisors to their program staff is uncommon.
Mobilizers need adequate resources to support GMP components if growth
monitoring is to be effective. Growth monitoring data can be successively summarized and used for performance monitoring by program managers at the national
and subnational levels, guiding program corrective actions and management
decisions. Growth monitoring provides a convenient source of outcome information
that should be incorporated with other information elements to form the basis of a
strong management information system that can be used from the household to the
national level.
Finally, operational research is required to determine cost-effective approaches
to GMP in areas where literacy levels are low, or where access to support and
supervision are difficult.
Because growth monitoring provides only limited information about nutritional
outcomes, and little about specific deficiencies and causes, some carefully selected
additional information should be collected as a part of community monitoring.
Outside of the study countries, the most successful programs that link growth monitoring to the larger array of community development inputs are supported by broader
community-based monitoring systems (ACC/SCN 1992). In Asia, Thailand’s experience with Basic Minimum Needs Indicator monitoring (see Annex 4) illustrates how
communities used a series of simple questions to measure the developmental
progress of households. These covered eight basic areas, ranging from survival
inputs to measures of community participation and spiritual development. UNICEF
supported integrated development strategies in Iringa, Tanzania (Yambi et al. 1989)
that also relied on the collection and use of basic development information at the
village level. This model is being piloted in Cambodia and Viet Nam. Table 6
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illustrates some of the types of information that can be collected at the community
level as part of the country programs.
Table 6: List of Suggested Indicators at the Community Level
Outcome
Anthropometry
– number of children with low
weight for agea
– # children falteringb
– # pregnant women without
adequate arm circumference
– (MUAC < 22.5 cm)
– # nonpregnant women with
low BMI (BMI < 18.5)
– # newborns LBW (< 2500 g)
Micronutrient Status
– Night blindness present in
community
– Goiter present in community
– # HH without iodized salt
– # pregnant women not
consuming at least 1 Iron/
Folate tablet/week

Caring Practices
– % mothers not exclusively
breastfeeding
– % children 6+ months not
receiving complementary foods
– % children 6+ months not
receiving more than 3 meals/day
– % mothers not adequately
managing childhood illnesses

Process

Context

– # children without VAC
– # children not completely
immunized
– # women and children served
– # eligible households not
reached
– # women not attending
GMP sessions
– # children not attending
GMP sessions

–
–
–
–

village committee active
village committee has budget
women on village committee
village committee has
development plan
– village has primary school
– #school age girls not
attending school
– village has adequate
access to water

– # women who cannot
implement GMP /nutrition
education messages, i.e.,
women taught to add meat
to the diet, but who cannot
afford to do so.
– # days without VAC supplies
– # days without Fe/Folate
supplies

– # HH without latrinesc
– # HH without safe water
within one half hourc
– #HH with no land access
who have no major source
of incomec
– #HH living below
poverty line

– # months no immunizations
available
– materials or equipment not
adequate
– # days no iodized salt available
– any cases of measles in
community
– any cases of diarrheal disease in
children less than six months

Notes:
HH = Households
a
Refers to moderate and severe underweight status in children under 5 (below -2 SD of the NCHS/WHO reference).
b
Refers to child not gaining weight in two or more successive weighings.
c
These are either process or context measures, depending on whether they are being addressed by the program.

Program-derived and Community-based Monitoring Data
In most large-scale programs, monitoring of coverage and program intensity
uses information mainly in the form of process data such as budgets, expenditures,
and staffing. However, the information collected is not analyzed adequately or used
for management decision making at the national and, particularly, the subnational
levels. Moreover, even when extensive data is collected and reported upward, data
quality is often variable and little feedback is provided to program managers. A
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recent review found these problems to be widespread throughout the region (see
Annex 5, Wysocki et al. 1990). In most cases, managers at various levels of the
organization have discretionary resources, but not an information culture. Although
information technology could enhance the analysis and use of information at the subnational level, it is not widely used in the region. An example from the Philippines
shows how monitoring information, combined with information technology, could
support management decisions both vertically and horizontally within country
programs (see Annex 6).
Usually, NIS does not feature monitoring program outcomes such as nutrition
and behavior changes because relevant data either are not collected or not used. For
example, the ICDS program collects and summarizes data from growth monitoring as
discussed above, but this information is not yet widely used by the management
system. Use of growth monitoring data is not a feature of large-scale programs in the
study countries, although other Asian countries, such as the Philippines, Thailand,
and Indonesia, have effectively monitored and used outcome data.
While quality of care is a major focus of management information systems in
the population and health sectors, it is underemphasized in the nutrition sector. Even
at the international level, nutrition lags behind the population and health sectors in
developing and disseminating methods and tools for program quality assurance and
quality monitoring. One exception is the area of breastfeeding promotion, where
tools have been developed for monitoring national breastfeeding promotion programs
(Griffiths and Anderson 1993). Tools such as the Situation Analysis (Miller et al.
1997) and Lot Quality Assurance Sampling could play a role in monitoring the
quality of nutrition programs.
Cost accounting that permits efficiency analyses to be undertaken is very
uncommon, except among some small-scale, donor-supported programs. An absence
of cost data is a major obstacle to developing effective country strategies (Horton
1998).
Monitoring systems should be a key feature of country programs. Simple indicators of coverage, intensity, and quality of program implementation should be
included, together with basic outcome indicators. Information use and feedback
should be encouraged by the incorporation of performance incentives within the
management structure of the program. Program staff should receive continuing inservice training in the analysis and use of information, so that an information culture
is fostered. Finally, microcomputers and software tools should be used at the subnational level, at least at the regional and provincial levels (for example, Viet Nam,
Cambodia, Sri Lanka, Pakistan, Philippines). In India, PRC, and Bangladesh,
depending on state capacity, lower level use can be envisioned.
The strategy to accelerate nutrition improvement that emerges from the country
reports is summarized by Mason et al. (1999). This envisages massively increased
numbers of locally recruited field workers (mobilizers) and supervisors (facilitators),
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greatly enhanced coverage of community-based and micronutrient programs, and
often related application of substantially more resources per head (intensity). These
factors will need to be monitored as the programs are implemented, with an early and
continuing feature being training. These systems and their development will need to
be explicitly included in country plans, including budgets. Training, staffing, suitable
equipment, and judicious operational research must be provided. For the most part,
this work builds upon existing experience in the countries.
Micronutrient programs will, in part, be integrated with community-based programs, but others, especially fortification, will have a different structure and distinct
monitoring needs (Mason et al. 1999). These are quite well understood, and should
be applied as an integrated part of programs as developed. A particular case is the
assessment of iodine content of iodized salt, which can be readily done at the community and household levels.
Evaluation Research
Evaluation research should be a feature of the early phase (first five years) of
implementation of the country programs. Sample surveys that assess population
needs and establish baseline measures, together with some form of comparison
groups, will be required. This research can be used to identify cost-effective strategies that can feasibly be scaled up to national coverage. At that point, adequacy
evaluation resulting from routine monitoring will be sufficient for many policy and
management purposes.
The evaluation of impact is technically demanding, time-consuming, and expensive. It requires some form of before and after measures on groups having varying and known levels of program exposure. Ideally, impact and cost-effectiveness
evaluations should be undertaken as a first stage in the design of a large-scale program, and should be carefully selected, adequately resourced (separately from the
program budget), and scientifically rigorous. However, evaluation research is the
weakest element of nutrition information strategies in Asia and elsewhere. There are
virtually no rigorous impact/cost-effectiveness evaluations of community-based
nutrition programs. Impact evaluations of large-scale nutrition programs in the study
countries are not sufficiently rigorous to demonstrate attribution. Even adequacy
evaluation, through outcome monitoring, has not been a key feature of large-scale
programs. Exceptions are to be found in Universal Salt Iodization (USI) programs,
where systematic assessments over time have contributed to perhaps the most successful nutrition initiative in the region. While UNICEF and other donor-supported
programs typically allow for some form of baseline and follow-up survey, comparison groups are rarely included, and even valid before-after comparisons are unusual.
In addition, survey questionnaires tend to exclude nonprogram factors, which limits
the ability to control for confounding factors and assess interactions. Outcome
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information should include biochemical markers of micronutrient status, as well as
anthropometric measures.
At the regional level, several important policy questions that affect the design
of country programs need urgent attention. Examples are (as noted earlier): the role,
if any, of supplementary food in community-based programs, and the relative roles
(and effectiveness) of community-based vs. facility-based programs. Regional studies
are needed to address these issues as soon as possible.
Finally, impact evaluations of micronutrient programs should be planned. Much
of the required information can be pulled from process data (VAC distribution, salt
iodization levels), because the mechanisms and links to biological effects are relatively clear. Nonetheless, some evaluation relating the interventions causally to
biological outcome (i.e., impact evaluation) should be included. It is unwise to
assume that well-established interventions are always contributing to reducing
deficiency, especially as circumstances change, and in light of the growing knowledge of interactions among nutritional deficiencies and the complexity of human
biochemistry. Evaluation designs can be crafted from DHS or MICS survey programs where the area of coverage is large.
Sentinel Surveillance
Sentinel surveillance refers to a data collection strategy using a purposive sample of communities or service delivery sites in order to detect changes in context,
program, and/or outcome variables. Typically, sentinel strategies are used to obtain
continuous data on populations of particular interest. For example, they may be
groups that are particularly sensitive to innovation, such as early adopters of family
planning innovations, or they may be of interest because they are the least likely to
benefit from an innovation, such as remote, illiterate populations. However, sentinel
surveillance is often used loosely to denote strategies that employ some form of
purposive sampling.
Among the study countries, sentinel surveillance has been used only in Bangladesh, PRC, and Viet Nam (INFS and University of Dhaka 1998, CAPM/ERI/SPC
1998, Government of Viet Nam 1998). In these countries, surveillance systems have
been designed to collect food and nutrition-related data in selected regions of the
country, using repetitive sample surveys. It is not clear if the information generated
by these programs is being used. This may reflect concerns about the representativeness of the areas selected, data quality, analysis that does not address policy and
program decision needs, and lack of a dissemination strategy. Perhaps more importantly, information needs for national level decision making were not assessed when
designing these programs.
Sentinel Community Surveillance (SCS) is a particular application of the
approach piloted by UNICEF in several countries, including Nepal and Pakistan.
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Sentinel Community Surveillance involves longitudinal monitoring in a large number
of villages, combining quantitative and qualitative data-gathering techniques. Qualitative techniques are used to gain an in-depth knowledge of community needs and
causes of undernutrition. The potential of SCS in making community actions to
improve child nutrition possible is not yet clear. In addition, SCS is resourceintensive and remains largely externally funded, raising serious questions about the
sustainability of this approach.
Sentinel surveillance approaches have been used most effectively in the Asian
region and elsewhere for two purposes. First, when there are no other data collection
strategies available, such as in countries affected by complex emergencies, sentinel
surveillance may provide the only in-depth information about the status and determinants of child health and nutrition. Secondly, sentinel site approaches have proven
effective for monitoring and responding to problems that emerge after calamities
such as drought, other natural disasters, and economic collapse (Tucker et al. 1989).
Sentinel surveillance is not a significant component of the nutrition information
strategy, as put forward in the country reports, nor do we suggest increasing that
priority. In selected areas that are prone to natural disasters, countries should adapt
their monitoring systems to include the contextual information needed to address
natural or economic threats. As discussed earlier, regional food security monitoring
also should be pursued.

Constraints Analysis
Many of the key elements of nutrition information systems to support country
nutrition investment plans are already in place. However, there are no examples of
NIS that effectively cover the range of information needs identified in the first
section of the paper. In addition, various problems already noted limit the effective
use of nutrition-related information in the region. While the previous sections note
many specific problems, this section focuses on analyses of environmental factors
affecting the efficacy of NIS. Within the UNICEF Nutrition Information Strategy,
“environmental success factors for nutrition information strategies” include: perception of the problem (malnutrition); demand for information: capacity building;
resources for action; and resources for information strategies (Jonnson et al. 1998).
Throughout much of the region, these factors are actually constraints to the effective
development of NIS.
Perception of the Problem
Overall, perceptions of the problem and demand for nutritional outcome information are relatively weak in the region. At all levels of organization, outcome
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information is not consistently available and nutrition objectives are usually not part
of performance criteria for policymakers, program managers, or mothers. This is
partly due to the fact that in much of Asia, in contrast to regions such as Sub-Saharan
Africa, undernutrition remains an invisible threat. Many Asian leaders are unaware
of the magnitude of nutritional deficiencies and their impacts. In fact, even within the
nutrition sector, many leaders believe that undernutrition is more prevalent in SubSaharan Africa than it is in Asian countries. Another reason for the perception
problem is the absence of an “information culture” among nutrition sector personnel
and the communities they serve.
Demand for Information
Changing management incentive structures, advocacy activities, and training
will all be required to achieve adequate levels of concern and demand for information. In order to mainstream nutritional considerations at the national level, advocacy
activities utilizing presentation tools such as PROFILES should be used to raise
awareness of the socioeconomic importance of nutrition among finance and planning
ministries. In Bangladesh, for example, PROFILES was effectively used to convince
national planners and finance executives to commit to a large national nutrition
program.
Opportunities to incorporate nutritional indicators into national development
plans should be taken wherever possible. Cambodia, PRC, and Viet Nam are examples of countries where host country institutions and donors have catalyzed this
process. In these countries, the prominence of the nutrition problem, as well as the
clear need to systematically assess and monitor nutrition and its causes, is more
generally understood and is being addressed.
At the program and community level too, management incentive systems
should be designed to enhance information demand. As has been discussed earlier,
positive and negative incentives can be built in to program management, based upon
changes in general and micronutrient nutrition outcomes. This enhances the linkage
between assessment, analysis, and action.
Capacity Building
Capacity building for information management also needs to be strengthened in
all countries of the region, even those that are recognized as having strong research
capabilities. However, the types of institution building and training needs vary
considerably among countries. Several countries, including Bangladesh, PRC, India,
Philippines, and Sri Lanka have strong survey research capabilities, however, few are
experienced in the collection and analysis of information related to micronutrient
status. More importantly, few institutions have the multidisciplinary training required
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to analyze the surveys in sufficient depth to inform program planning and design, and
policy analysis. Evaluation research skills are similarly lacking in all countries and in
need of strengthening through training.
Most public institutions are weak in the area of management information systems. Indeed, approaches are frequently dated and little advantage is taken of the
array of communication and information technology tools now available. Enhanced
use of information technologies for NIS has particular potential at the sub-national
(not community) level.
Another information technology tool that is particularly important to improved
information use is Geographic Information Systems (GIS), which can be used for
food security mapping, mapping of program implementation and coverage, and
analysis of the determinants of malnutrition. Geographic Information Systems skills
should be enhanced at the national level in most countries. Cambodia provides an
exceptional example of how GIS can be used for program targeting and evaluation.
The United Nations interim government actually established a digitized georeferenced database that permits information to be mapped down to the village level.
Donors and Ministry personnel are now using mapping and resulting analytical
products regularly for program design and management purposes. The success in
Cambodia, a country with limited public infrastructure, demonstrates the appropriateness of this technology across the region.
In most countries, large-scale training will be needed in the area of communitybased monitoring. Most often, this will require a fresh approach, as traditional GMP
methods have placed little importance on analysis and information use. Also, as
GMP will focus on preventive and early identification of growth faltering, community workers and their supervisors will require different interpretive and analytical
skills.
Finally, it is important that focal point institutions be identified to support NIS
in each country. These institutions will have widely varying needs for capacity
enhancement. For example, in PRC, multisectoral analysis and decentralization of
information technology skills should receive priority. Cambodia, at the other
extreme, remains a postwar reconstruction country, with limited national level
capability, and thus larger investments in institutional development, combined with
creative public-private sector partnerships, will be needed.
Resources for Action
Discretionary resource control is one of the most important motivational tools
for the use of information. The most successful community-based nutrition programs
in the world are those for which budgetary decentralization (of national program or
project) is combined with nutrition information. The Iringa regional program in
Tanzania and the national socioeconomic development program of Thailand provide
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excellent examples of how information made effective use of resources at the local
level possible. In most cases, nutrition programs are not linked closely to funded
community development programs, resulting in lost opportunities to effectively
mobilize community resources for nutritional improvement.
However, most Asian countries are undergoing the process of budget decentralization at various paces and in various forms. In fact, the decentralization process
remains a confusing mosaic in many countries. In some cases, national development
programs are being decentralized, while in others, specific programs such as poverty
alleviation initiatives are being managed at the community level. Where possible,
donor resources can facilitate this process (for example, the UNICEF area development programs in some countries, and the multidonor supported village development
councils program in Cambodia). In addition, training activities to enhance resource
utilization through assessment and analysis can be synchronized with the process of
decentralization to both guide this process and to simultaneously leverage development resources in support of nutritional improvement. One example of an opportunity is to provide training in the use of growth monitoring data to the panchyats
(local government) in India. These bodies are now being tasked with increasing
responsibility in managing the ICDS program resources.
Resources for Information Strategies
Nutrition information systems must be adequately financed. Many country investment plans did not include line items corresponding with needed inputs. Across
the region, adequate financial resources for NIS are not provided for. Equipment,
supplies, logistic support costs, training, and supervision should all be budgeted.
Evaluation research, MICS, GMP/community monitoring, and national probability
surveys are important elements of NIS. However, in many cases, resources currently
dedicated to information collection activities could be used more efficiently and
could greatly reduce the costs to country investment plans. A careful review of data
sources, information flows, and information needs should be conducted in each
country as more detailed country programs are designed.

Recommendations for Improved NIS in Asia
At the regional level, there are several needs that, if addressed, could increase
the power of NIS as a management tool to improve nutrition. These needs include
cross-national comparative research, the support of regional information systems,
advocacy activities related to the cost-effectiveness of nutrition investments, and
capacity-building to promote an information culture throughout the region. Partnerships among donors, such as UNICEF and the Asian Development Bank in the case
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of this Project, are an innovative approach to developing a regional NIS dimension.
UNICEF’s field presence, together with its well-articulated Information Strategy,
provides continuity of support to countries. The ADB provides an important regional
policy dimension, together with the potential to adequately fund programs.
At the regional level, policy and program research addressing key questions
related to the design of community-based programs is critical. It is also important that
national household survey programs, frequently financed by donors, are used more
effectively to examine regional dimensions to food security problems and comparative progress of countries in reducing nutrition problems. For example, regional
interventions might focus on advocating or supporting the addition of micronutrient
indicators and maternal nutrition, synchronizing data collection across countries,
linking socioeconomic and nutrition-related surveys, and ensuring adequate timing of
data collection rounds. Regional crisis monitoring might also be supported, possibly
in conjunction with on-going global programs. Regional initiatives to support capacity-building related to NIS are also recommended, especially in the area of information technologies.
At the country level, systematic assessment of information needs and information status should be undertaken, using the framework outlined in this paper. Data
sources in relation to decision needs should be evaluated at the national, subnational,
and local levels, identifying areas that require strengthening and strategies to improve
them. In this way, more effective linkages between the various survey programs,
management information systems, GMP programs, and evaluation research initiatives
can be achieved. This is essential in order to develop an effective NIS component in
country investment plans. National planning authorities, such as National Planning
Commissions or Ministries of Planning, should work with line ministries to undertake such an assessment, together with resource institutions that may have particular
strengths in NIS. This process might be facilitated through or linked to the UN-led
Common Country Assessment and the UN Development Assistance Framework.
In conclusion, while NIS is a key element of a nutrition investment program,
most country studies undertaken by the Project undervalued the importance of this
component. This is consistent with a general finding in the region that the nutritionrelated sectors do not have a mature information culture. There are significant
opportunities for improving the quality, effectiveness, and efficiency of existing data
sources; for leveraging information technologies; and for filling information gaps in
a cost-effective fashion.
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Annex 1: Data Sources in Relation to Certain Characteristics of
Required Information
Routine Reporting Systems
Source/
Characteristics
Timeliness
(Delay Approximation)

Large-scale
Programs
1-3 m

Sentinel
Site
1m

School
(Census)
6-12 m

Growth
Monitoring
Varies

National
Probability
Surveys
1 year

Associations/Causality

(+)

+

+

–

+++

Med
(e.g., district)

Med
(e.g., district)

High
(e.g., village)

High

Low–Med
(e.g., province)
(depends on sampling)

Low

Med

Med

Low - Med

High

Comprehensiveness of
Variables/Factors Considered Low

Low

Low

Low

Med–High

Low–High

Med

Low

High

Fineness of
(Geographical) Targeting

External Validity

Data Quality

Low

Source: Adapted from Mason (1992).
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Annex 2: Data Sources for Assessing Micronutrient Deficiencies
Data Source/Type
Food Balance Sheet

Iodine
Not available

Food Consumption/
Food Frequency Surveys

Not very important;
Estimate goitrogens,
especially casava
Goiter existence, from
casual reports useful
first step
Goiter classifications and
rates essential (often
from schools)
Casual urine samples for
iodine concentration

Clinical Signs
-preliminary
assessment
-prevalence surveys

Biochemical Tests

Clinic Records
Schools
Control Programs
-examples

Vitamin A
Iron
Useful for national trends Useful for national trends;
look at animal source iron
(as bioavailability varies
greatly by source)
Useful; include frequency Useful; include absorption
in diet of e.g., dark green inhibitors (e.g., phytate) &
leafy vegetables
enhancers (e.g., vit C)
Case-finding, needs
Not really necessary
expert scouting
Eye signs important;
large sample needed

Serum retinol estimates
in blood samples;
distributions;
dose responses
Goiter reports if available Eye lesions may be noted,
but not very specific
Survey point for goiter
Not most sensitive age
surveys
group
Salt iodization: quality
control and surveillance

Source: Adapted from Mason (1992).

Supplement distribution,
through PHC,
immunization,may be
monitored

Not very reliable

Hemoglobin and /or
hematocrit in capillary
blood samples
Anemia if recorded may
usefully be complied
Not usual (not most at-risk
group)
Ferrous sulphate tablet
distribution through health
system: monitor as for
essential drugs
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Annex 3: Internationally Supported National Probability Surveys
Relevant to the Project
Type of Information
DHS
Nutrition and Health Anthropomorphic
Status
(child- weight/height,
height/age, and motherBMI) infant/child
mortality, vitamin A
capsule coverage,
sometimes household
salt iodization, rarely
anemia

MICS
Child anthropometry(weight/age, height/age,
weight/height, MUAC),
vitamin A capsule coverage,
household salt iodization

LSMS
Sometimes
anthropometry of all
household members

Care Factors

Breastfeeding,
complementary feeding,
illness management

Breastfeeding,
complementary feeding,
some illness management

Maternal time allocation

Accessibility
of Services

Coverage-prenatal care,
immunization, FP, water
and sanitation

Immunization, water
and sanitation, FP

Household Food
Security
Contextual Factors

Household consumption
Maternal literacy,
basic socio demographics

Notes:
DHS = Demographic and Health Surveys
MICS = Multiple Indicator Cluster Surveys
LSMS = Living Standards Measurement Surveys

Maternal literacy

Detailed socioeconomic
data
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Annex 4: Basic Minimum Needs (BMN)
Eight groups of BMN indicators were originally developed to be used by villagers themselves as well as local government officials as tools for problem identification, analysis, goal
setting, and action program implementation. The indicators below were developed into checklists
as a way to determine problems and their priorities as a basis for planning intervention activities as
well as to monitor and evaluate their results.
I.

Adequate Food and Nutrition
1. Proper nutrition surveillance from birth to five years and no moderate and severe
PEM
2. School children receive adequate food for nutritional requirements
3. Pregnant women receive adequate and proper food, and delivery of newborn babies
with birth weight not less than 3,000 g

II.

Proper Housing and Environment
4. The house will last at least five years
5. Housing and the environment are hygienic and in order
6. The household possesses a hygienic latrine
7. Adequate clean drinking water is available all year round

III.

Adequate Basic Health and Education Services
8. Full vaccination with BCG, DPT, OPV, and measles for infants under one year
9. Primary education for all children
10. Immunization with BCG, DPT and typhoid vaccine for primary school children
11. Literacy among 14-50 year old citizens
12. Monthly education and information in health care, occupation, and other important
areas for the family
13. Adequate antenatal services
14. Adequate delivery and postpartum services

IV.

Security and Safety of Life and Properties
15. Security of people and properties

V.

Efficiency in Food Production by the Family
16. Growing alternative crops or soil production crops
17. Utilization of fertilizers to increase yields
18. Pest prevention and control in plants
19. Prevention and control of animal diseases
20. Use of proper genetic plants and animals

VI.

Family Planning
21. Not more than two children per family and adequate family planning services
continued next page.

240 Asian Development Review

Annex 4. (cont’d.)
VII.
People Participation in Community Development
22. Each family is a member of self-help activities
23. The village is involved in self-development activities
24. Care of public properties
25. Care and promotion of culture
26. Preservation of natural resources
27. People are active in voting
28. The village committee is able to plan and implement projects
VIII.

Spiritual or Ethical Development
29. Being cooperative and helpful in the village
30. Family members are involved in religious practices once per month
31. Neither gambling nor addiction to alcohol or other drugs by family
members
32. Modest living and expenses

Source: Kachondham et al. (1992).
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Annex 5: Weaknesses in Information Support Systems for Monitoring
and Evaluation of Health and Nutrition Strategies

Identified Weakness
1. Importance accorded to
information support is more
nominal than substantive

Brief Annotation on Existing Situation
Contributing to the Weakness
– Although information support systems exist
in most countries, they are not invested with
sufficient resources.
– Information support systems are still thought
of in a vertical and detached manner even by
health program managers.
– No systematic review is done by decisionmakers, program managers and health
personnel at different levels, to identify
the set of information items needed by them.

2. Weakness in organizing,
coordinating, presenting,
and using information

Multiplicity of systems of data collection
and dissemination of information exist even
in the same program areas, with no clear-cut
and identified demarcation of responsibilities.
This has led to the following situations:
– duplication of information collection and
dissemination,
– dissemination of conflicting information on
same items from different official sources, and
– noncomparability of information on the same
items over a period of time, making it impractical to assess changing health situations.

3. Difficulties in identifying
and collecting information
of a dispersed nature
needed for construction
of indicators

This weakness applies particularly to specific
indicators such as health expenditure, local
health care, etc. Health budgeting or expenditure
occurs at so many levels and at so many
locations that the problem of identifying and
enumerating the instances becomes a stupendous
task in itself. Similarly, in the absence of a clear
understanding and definition of what constitutes
“local” health care, the construction of this
indicator in a uniform and comparable manner
becomes difficult.
continued next page.
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Annex 5. (cont’d.)
4. Too “central” a connotation
attached to the problem of
information support

5. Conventional methods of
collating and presenting
information do not help in
identifying areas for
collective action

6. Technical and operational
difficulties in collection of
information including lack of
adequate resources
Source: Wysocki et al. (1990).

The question of weaknesses in information
support is so well recognized and so often
repeated that it has become somewhat rhetorical.
Also, solutions for improvements to and
strengthening of information support systems
are too often attempted at the central level,
notwithstanding the actual need for information
support systems to be built from the most
peripheral level in a “bottom up” approach.
The two most important factors contri buting
to this weakness are:
– Most information collection and dissemination
is done in a retrospective rather than
prospective fashion
– Most information collation and dissemination
is done in a highly aggregated fashion,
shutting out the possibility of identifying
trouble-giving areas or components.

Nutrition Information Systems 243

Annex 6: Data for Decision Making in the Philippines’ Early Childhood
Development Project
Information systems can be used to identify populations to be targeted for assistance, assist
in decision making about the nature of services required, support advocacy to create demand and
local ownership for nutrition programs, and provide the basis for assessing impact and
sustainability of the program.
The Philippine Early Childhood Development Program provides an excellent example of an
integrated information system that effectively uses microcomputer-based information technologies
at the subnational level. Enabling conditions include decentralized resource management to local
governments and a ten-year investment program for childhood development that mandated the
development of local programs.
Census data and agency service statistics were combined to rank municipalities according to
the severity of the problems facing children (e.g., high population ratios for each school, health
facility, or day care center, or high rates of malnutrition and school dropout) and the number of
children needing targeted services in health, nutrition, and early education. Some 170 municipalities (11%) were targeted in three regions in southern Philippines. These areas represented over half
of the nation’s at-risk children.
Local cost sharing was an element of the national program, and fiscal data on municipalities
was used to develop a set of sliding scale cost-sharing rules. Each municipal plan is tailored to the
children’s health, nutrition, and educational profile. Unless the mayor and municipal council agree
to balance all the needs of children and provide appropriate integrated services, national subsidies
will not be forthcoming and the municipality will not participate.
The third important use of information is for advocacy, social mobilization and local
empowerment. Several methods of data analysis and presentation link nutrition, health and
developmental indicators. These include community data boards relating minimum basic needs to
child development; creation of community plans for accessing child development funding; and
integrated planning and budgeting that links resource use to development outcomes.
The vertically integrated system permits the Council for the Welfare of Children (CWC), to
identify problem areas in reaching program goals. From the barangay (village) captain to the CWC
Director and the President’s Cabinet Office, data is the key to planning, managing, and sustaining a
highly devolved program that is viewed as a model for accountable governance for children.
Microcomputer-based software enhances the decision-support qualities of the information system
by permitting easy integration of outcome, process, and context data and easy-to-interpret graphical
output.
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Opportunities for Investments
in Nutrition
in Low-income Asia
 
Abstract. This paper examines the opportunities for nutritional investments in nine
low-income Asian countries, where current levels of malnutrition are high and
declining only slowly. Income growth alone is not sufficient to reduce malnutrition.
The economic costs of malnutrition in the region are high, accounting for as many as
2.8 million child deaths and 65,000 maternal deaths annually. Productivity losses
can be conservatively estimated to be at least 2-3 percent of GDP annually. Nutrition
investments are very cost-effective. Micronutrient interventions and breastfeeding
promotion are as cost-effective as basic child survival initiatives, and education/
supplementation programs are as cost-effective as antenatal care. Priority interventions in the region include: strengthening monitoring of salt iodization (and
extension of the program to Cambodia); extension of coverage of vitamin A mass
dose, establishing vitamin A fortification programs, and enforcing existing
legislation; establishing iron fortification and intensifying coverage of iron
supplementation to pregnant women; promotion of best practice in breastfeeding;
water and sanitation investments in selected regions; and building on successful
community-based nutrition programs.

Introduction

L

ow-income Asia contains three quarters of the world’s malnourished
children, or 125 million of the estimated 167 million malnourished in 1995,
using weight-for-age (ACC-SCN 1996). South Asia alone is home to half
of the world’s malnourished children, and another quarter of them are in
Southeast Asia and the People’s Republic of China (PRC). From the experience of
other countries, we know that malnutrition will tend to decline if incomes rise, but
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that much faster progress can be made if there are investments in nutrition programs.
There is also sufficient experience from existing programs to know how to make
cost-effective investments.
There are strong reasons why governments should invest in nutrition, rather
than leaving it solely to households and parents. First, nutrition, like education, is a
very long-term investment. Capital markets are imperfect and do not finance this type
of investment, particularly since there is no collateral. Hence investments by the poor
in nutrition are likely to be too low, even if the households know that the returns are
high. Second, parents are likely to underinvest in nutrition of girls, particularly in
those countries in Asia where sons and daughters-in-law (but not daughters) take
responsibility for their parents in old age. Lack of investment in girls’ nutrition helps
to transmit poverty intergenerationally, since stunted women have smaller babies.
Finally, there are information gaps. The academic community only recently became
fully aware of the importance of several micronutrients, and parents in developing
countries may not have this information. Although the last problem can be overcome
with public education policies, the first two represent market failures requiring
government intervention.
This paper focuses on low-income Asia. The countries included are those in
South Asia (Bangladesh, India, Nepal, Pakistan, and Sri Lanka), plus the PRC and
the group of countries formerly included in Indochina (Cambodia, Laos, and
Viet Nam). Myanmar and Bhutan are excluded due to lack of data, and we do not
cover the low-income former Soviet Union countries. The nine countries included
represent 86 percent of the total population of Asia (excluding central Asia). The
eight middle-income economies, which are not covered, include the four “tigers” and
the four “baby tigers” (Indonesia, Malaysia, Philippines, and Thailand). The following section discusses some of the human and economic costs of malnutrition in lowincome Asia. General guidelines on cost-effectiveness of nutrition investments are
then examined, and existing nutrition programs in low-income Asia are surveyed.
The final sections discuss how to strengthen and complement existing investments in
nutrition, and present conclusions. Throughout, we draw heavily on the country
studies prepared for the ADB/UNICEF Regional Technical Assistance (RETA)
Project (AERC 1998, Administrative Staff College of India 1998, Cambodia 1998,
Chinese Academy of Preventive Medicine 1997, Institute of Nutrition and Food
Science et al. 1998, Marga Institute 1998, National Institute of Nutrition 1998),
hereafter referred to as the country studies.

The Existing Nutrition Situation in Low-income Asia
South Asia and Southeast Asia have the highest rates of child malnutrition in
the world (ACC-SCN 1996). Although the rates have been slowly declining, in South
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Asia this decline halted in the first half of the 1990s. The rates of decline in South
and Southeast Asia are insufficient to reach the World Summit goals of halving child
malnutrition by the year 2005. (Only the PRC, where nutritional status is already
better, is likely to achieve this goal). In South Asia, malnutrition rates are higher than
would be expected given food availability and per capita GNP, a phenomenon
sometimes termed the “Asian enigma” (Ramalingaswami et al. 1994). In the seven
low-income Asian countries included in the Project, there are some 120 million
malnourished children, or 75 percent of the world’s total (Mason et al. 1999a,
Figure 2).
Rates of micronutrient malnutrition in low-income Asia are also very high.
In South Asia, around 60 percent of pregnant women are anemic, and the rate is not
much lower for infants and children (Mason et al. 1999a, Table 4). Clinical signs of
vitamin A deficiency are evident in 0.5-1.4 percent of the population surveyed
(usually school-age children), and subclinical deficiency (based on low serum
retinol) was found in 8-26 percent of preschool children (Mason et al. 1999a, Table
3). Iodine deficiency is also a serious problem, and country surveys indicate prevalence rates ranging from below 10 percent to over 50 percent (Mason et al. 1999b,
Table 5).
These levels of malnutrition entail very high human and economic costs. One
indicator of the human costs is elevated death rates. Studies suggest that proteinenergy malnutrition (PEM) and vitamin A and iron deficiency are all associated with
higher infant and child death rates. We know that the relative risks of mortality for
children increase exponentially with protein-energy malnutrition. Compared to
normal children, the relative risks are 2.5 for children who are 70-79 percent of
median weight-for-age, 4.6 for children who are 60-69 percent of the median, and 8.4
for children who are less than 60 percent of the median (Pelletier et al. 1994). Using
these relative risks, malnutrition is associated with 2.8 million child deaths per year
in low-income Asia (51 percent of child deaths). If PRC is excluded from the comparison, then malnutrition is associated with 56 percent of child deaths in the region
(Table 1). Note that in these calculations, we assume that the relative risks of malnutrition below six months are the same as for the 6-59 month age group, since data on
child nutritional status and mortality rates by country are not readily available for the
0-5 and 6-59 month age groups separately. Iron deficiency anemia is estimated to be
associated with 23 percent of maternal deaths (Ross and Thomas 1996). Thus of the
estimated 286,000 maternal deaths per year in the region, an estimated 65,000 are
attributable to iron deficiency anemia (Table 1).
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Table 1: Estimates of Excess Mortality Attributable to Malnutrition

Country

# Child Deaths # Due to Moderate/
/yr, ‘000
Severe Malnutrition

# Maternal Deaths/ # Due to
yr, ‘000
Anemia

Bangladesh

327

215

24.3

5.6

Cambodia

63

39

33.0

7.6

PRC

970

287

19.6

4.5

India

2,810

1,730

139.3

32.0

Laos

30

17

1.5

0.3

Nepal

95

51

12.5

2.9

687

367

17.1

3.9

Sri Lanka

6

3

4.0

0.9

Viet Nam

92

53

33.0

7.6

5,080

2,762

286.2

65.3

Pakistan

Total

Sources: Author’s calculations, using data in appendix tables 1 and 2, and information on
relative risks from Pelletier et al. (1994) and Ross and Thomas (1996).

Recent meta-analyses have concluded that subclinical vitamin A deficiency is a
far more important factor in child mortality than was previously realized. (Metaanalysis is a technique used to pool the information from several clinical studies,
since these studies frequently have small sample sizes). It is estimated that the
relative risk of mortality for a child with subclinical deficiency is 1.75 times that for a
nondeficient child (Ross 1996). If subclinical deficiency is 10 percent throughout the
entire region, then 0.36 million child deaths per year could be averted with a successful program of vitamin A supplementation. Ten percent is likely to be a conservative
estimate of the extent of subclinical deficiency.
The economic costs associated with malnutrition are also very high. Studies
suggest that protein-energy malnutrition and iron and iodine deficiency entail productivity losses. Malnutrition is associated with lost productivity in adults. Adults
who are stunted or anemic have lower productivity, most noticeably in (but not
restricted to) manual work. Cognitive losses associated with protein-energy malnutrition in childhood, with childhood iron-deficiency anemia, and with being born to a
mother with goiter, are more or less irreversible by the time a child reaches school.
These cognitive losses are associated with lower productivity in adulthood. Malnutrition also entails wasted resources in the health and education systems. Children

250 Asian Development Review

who are malnourished have greater needs for health care, and are more likely to
repeat school years or to drop out of school.
Even with conservative assumptions, the productivity losses associated with
protein-energy malnutrition are very high (Table 2). A 1 percent deficit in adult
height was found to be associated with a 1.38 percent reduction in agricultural wages
in the Philippines (Haddad and Bouis 1991), and with a 0.3 percent decrease in rural
wages in Pakistan (Alderman et al. 1996). This implies that adults who were moderately malnourished as children would be 2-6 percent less productive, and those who
were severely malnourished 2-9 percent less productive, than their counterparts who
were not malnourished. Studies suggest that iron deficiency anemia is associated
with a 17 percent loss of productivity in heavy manual labour, and 5 percent in light
blue-collar work (studies cited in Ross and Horton 1998).
The losses due to cognitive impairments resulting from childhood malnutrition
are more pervasive but more difficult to quantify (Table 2). Estimates suggest that
protein energy malnutrition in childhood is associated with a 15 point decrease in IQ,
which in turn is associated with a 10 percent drop in earnings and hence productivity
(Selowsky and Taylor 1973). Similarly, childhood anemia is associated with a
decrease in score on cognitive tests of about one half of one standard deviation,
which in turn is associated with a 4 percent decrease in hourly earnings (Ross and
Horton 1998). The average productivity loss per child born to a mother with goiter
is estimated as 10 percent (Ross 1997, based on a 3.4 percent chance that the child
is a cretin with zero economic productivity, a 10.2 percent chance that the child has
a severe cognitive impairment, associated with a 25 percent loss of productivity,
and an 86.4 percent chance of mild cognitive impairment with a 5 percent loss of
productivity).

Table 2: Summary of Productivity Losses Associated with Malnutrition
(percent)

Type of Malnutrition

Current Losses
(Manual Labor)

Losses based on Childhood
Malnutrition (Cognitive)

Protein-energy malnutrition

2-6 (moderate stunting)
2-9 (severe stunting)

10

Iron deficiency

17 (heavy labor)
5 (blue-collar)

4

Iodine deficiency

n/a

10

Vitamin A deficiency

n/a

n/a

Sources: See discussion in text; Appendix Table 2.
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Making estimates of the overall economic costs of malnutrition is difficult. One
has to take different prevalences of anemia in men and women into account, for
example, and their different levels of participation in market economic activity and in
heavy manual labor. Economic calculations are based only on market economic
activity and exclude nonmarket losses although these may be socially very valuable.
The calculations also require estimating the degree to which different conditions
overlap, for example the degree of overlap between those adults who are currently
anemic and hence less productive in manual labour, and adults who are stunted and
therefore less productive in manual labour. Similarly there is undoubtedly an overlap
between children who are currently deficient in iron and those who are stunted. It is
even harder to estimate the overlap between those adults who are currently anemic,
and adults who suffered either protein-energy malnutrition or iron-deficiency anemia
as children that affected their cognitive development and hence adult productivity.
(We would expect a high degree of overlap between stunting in adults and childhood
stunting in those same individuals). The usual bias is to be as conservative as possible and assume the maximum amount of overlap, such that the estimates of productivity losses are lower bounds.
Table 3 provides some estimates of the costs of malnutrition (based on lost productivity) estimated as a percentage of GDP for selected countries in the region.
Even with conservative assumptions, the losses may exceed 2 or 3 percent of GDP,
and substantially more if longer duration cognitive effects are included. Tables 1-3
show that the human and economic costs of malnutrition in low-income Asia are so
high that investments in nutrition are a very important priority.

Table 3: Estimates of Productivity Costs of Malnutrition,
Selected Countries, as Percent of GDP
Losses of Adult Productivity
Country

Stunting

Iodine Deficiency

Iron Deficiency

India

1.4

0.3

1.25

Pakistan

0.15

3.3

0.6

Viet Nam
Country

0.3
1.0
1.1
Losses Including Childhood Cognitive Impairment Associated with Iron Deficiency
Cognitive Only

Cognitive plus Manual Work

Bangladesh

1.1

1.9

India

0.8

0.9

Pakistan

1.1

1.3

Sources: Calculations for adult productivity from Administrative Staff College (1998), AERC (1998) and Horton
(1998); cognitive impairments from Ross and Horton (1998). The data for India from Administrative Staff
College are the “low scenario” and are about half the size of the “moderate scenario” losses, and only onethird the size of the “high scenario” losses.
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Cost-effectiveness of Investments in Nutrition
Studies suggest that nutrition investments can be quite inexpensive and replicable on a national scale. Table 4 presents the unit costs of various nutrition interventions, which suggest that, with the exception of feeding and food subsidy programs,
the costs are modest. However, unit cost information alone is not enough for policy
analysis. Impact data is also necessary. The most comprehensive recent study of costeffectiveness of health interventions in developing countries (Jamison et al. 1994,
summarized in World Bank 1993) analyzed 52 health interventions, including nine
with a main focus on nutrition. Six of the nutrition interventions ranked among the
22 most cost-effective interventions (breastfeeding promotion, salt iodization, sugar
fortification with vitamin A, semiannual mass dose of vitamin A, iodine injections
for pregnant women, and daily oral iron for pregnant women), costing less than $25
per Disability Adjusted Life Year (DALY) saved. The other three nutrition interventions ranked in the six next most cost-effective interventions (costing $25-75 per
DALY: these included improved weaning practices for children, food supplements
for children, and food supplements for pregnant women).

Table 4: Approximate Unit Costs of Interventions with Effects on Malnutrition
Intervention
Micronutrient fortification
Iodine
Iron
Vitamin A
Micronutrient supplementation
Iodine
Iron (per pregnancy)
Vitamin A
Mass media education programs
Breastfeeding promotion
Education programs (home gardening,
growth monitoring, etc.)
Community-based nutrition programs
Less intensive
More intensive
Feeding programs (per ‘000 cals/day)
Food subsidy programs (per ‘000 cals/day)

Cost/Beneficiary/Year (US$)
0.05
0.09
0.05-0.15
0.50
1.70
0.20
0.20-2.00
2.00-3.00
5.00-10.00
2.00-5.00
5.00-10.00 and up
70.00-100.00
36.00-170.00

Sources: This table is table 6 in Horton (1999). Breastfeeding promotion: Horton et al. (1996).
Less intensive community-based programs: Horton (1999). More intensive community-based programs: Mason (1998). Other programs: Horton (1992). Examples of
less intensive programs with some reported effectiveness include BIDANI (Philippines: $2/child), PANP operated by Save the Children in Viet Nam ($4/child), and a
UNICEF pilot project in Viet Nam ($2.60/child). See Horton (1999) for references
and examples of more intensive programs that are reported as effective including
TINP ($12/child: see Ho 1985).
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These data suggest that micronutrient programs rank very high in costeffectiveness, since they have low unit costs and their effects can be dramatic.
Education programs to change behavior (for example education of mothers accompanying growth monitoring, or to promote breastfeeding) can be equally costeffective, if well designed. Feeding programs are in the next most cost-effective
group of programs, as long as they are highly targeted and accompanied by strong
complementary investments in nutrition education. Finally, credit programs or other
programs that improve the access of poor households to resources can improve
nutrition, although the effects may take some time. However, since the nutrition
effects are more indirect, there are few, if any, good studies of the cost-effectiveness
for nutritional outcomes of these complementary investments.
More detailed studies give guidance as to how to design the most cost-effective
programs. Studies of micronutrient interventions suggest that supplementation
programs for micronutrients are around ten times more costly than fortification
programs (for iron and iodine see Levin et al. 1990). Hence fortification would be the
program of choice unless the target group is small (i.e., less than 10 percent of the
population) and deficiencies in the nontarget population were not important. Supplementation would be the program of choice, for example, for supplying folic acid
to pregnant women.
There are also practical and logistical issues in micronutrient programs. For example, in Asia, iron fortification of cereals (one of the most important methods used
in developed countries) is feasible for wheat-based diets but not cost-effective for
rice-based diets. Fortification of vegetable oil with vitamin A is cost-effective in
South Asia, but not in Southeast Asia and PRC, where purchases of vegetable oil are
much lower. In all countries, there are remote regions that are not tied in to national
food markets and are very hard to reach through national-level fortification programs. Here, supplementation might be a viable alternative.
Studies suggest that interventions for protein-energy malnutrition are more costeffective at early ages (e.g., Taylor et al. 1984 for Narangwal, India). Feeding programs for school-age children do not feature as a cost-effective intervention in the
World Bank study (Jamison et al. 1994), although feeding integrated with micronutrient supplements and deworming is cost-effective for this age group (del Rosso and
Marek 1996). One finding emphasized in the country studies is that low birth weight
is critically important in child malnutrition, particularly in South Asia and Viet Nam.
Programs aimed at preschool children have to be complemented with programs
aimed at pregnant women, and maybe even at female adolescents. This is a particularly difficult issue, given the weakness of primary health care and antenatal care in
many low-income countries in Asia. Primary health care systems are relatively good
in Sri Lanka, Viet Nam, and PRC (as reflected in the lower maternal and child death
rates in Appendix Table 1), but they are weak in the other countries in South Asia
and in Cambodia and Laos. The patterns in antenatal care are similar. Whereas
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90 percent of women in Sri Lanka receive antenatal care, and 60 percent in
Viet Nam, the figure is only 24 percent in Bangladesh and even lower in Pakistan
(country studies). Good primary health care systems alone are not sufficient to reduce
malnutrition, which remains high in Sri Lanka and Viet Nam. However, the absence
of good primary health care systems in the other countries makes it more difficult—
and probably more expensive—to improve nutrition. This suggests that different
kinds of nutrition strategies may be required in the two groups of countries.

Existing Nutrition Investments in Low-income Asia
In most countries in low-income Asia, nutrition is an important component of
national development plans. In some countries, there are separate National Plans of
Action on Nutrition (Viet Nam, Sri Lanka, Cambodia, India), and these are
frequently in place in middle-income Asian countries (Philippines, Thailand). In
other cases, there may be a separate nutrition unit within the Ministry of Planning
(Pakistan). Nevertheless, given the intersectoral nature of nutrition problems, progress has been less rapid than desired and most countries other than PRC are unlikely
to reach the goal of halving childhood malnutrition by the year 2005.
Tables 2.1 and 2.2 in Mason et al. (1999b) provide information on existing investments in programs to address general malnutrition and micronutrient malnutrition, respectively. Tables 5 and 6 here provide information on the coverage of
breastfeeding promotion programs and complementary efforts to reduce poverty and
improve water and sanitation.
Table 5: Breastfeeding Promotion Initiatives as of 1997 in Low-income Asia
Country
Bangladesh
Cambodia
PRC
India
Laos
Nepal
Pakistan
Sri Lanka
Viet Nam
Note:

Interventions
Medium compliance with BM code, legislation 1984, 1993; 20% of targeted hospitals
and maternity centers are baby-friendly (139 hospitals)
Weak compliance with BM code; no baby-friendly hospitals
Medium compliance with BM code; 6312 hospitals baby-friendly in 1995
Good compliance with BM code, legislation 1992, 1993; 1017 hospitals baby-friendly
Medium compliance with BM code, legislation 1993; 4 hospitals baby-friendly
Good compliance with BM code, legislation 1992, 1994; 7 hospitals baby-friendly
Weak compliance with BM code. 35 hospitals baby-friendly (out of 62 district and
22 divisional hospitals): however vast majority of births occur outside hospitals
Good compliance with BM code; 97 hospitals baby-friendly; 85% of births occur in
government institutions
Medium compliance with BM code, legislation 1994; 23 hospitals baby-friendly,
another 70 have received training (out of 63 provincial and 583 district hospitals)

Countries with good compliance with the code have enacted legislation as suggested in the international
code; countries with medium compliance have enacted weaker or partial legislation; countries with weak
compliance may have voluntary measures or measures still in draft.
BM = Breastmilk
Sources: RETA country studies; additional information from UNICEF (1997a, 1997b). Ratings by UNICEF.
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Table 6: Selected Investments Complementary to Nutrition in Low-income Asia
Country
Bangladesh

Cambodia

PRC

India

Laos
Nepal
Pakistan
Sri Lanka

Viet Nam

Investments
97% of households have safe water, 48% have sanitary latrines
Poverty alleviation efforts include rural development (including food for work),
vulnerable group development projects, microcredit
36% of households have safe water, 14% have sanitary latrines
Village development is a high priority (UNICEF, UNDP, WFP, World Bank Integrated
Social Fund, NGOs involved); half of Public Investment Program is allotted to water,
sanitation, education; 20% of households are headed by women; 47% of women are
illiterate
67% of households have safe water, 24% have sanitary latrines
Existing provincial and municipal/commune level development plans often include
nutrition; government safety nets include urban food subsidies
81% of households have safe water, 29% have sanitary latrines
Public Distribution Scheme for food, not well targeted to improving nutrition; midday
meal program for schoolchildren; many integrated development schemes; food for work
programs are important (particularly in selected states)
52% of households have safe water, 28% have sanitary latrines
63% of households have safe water, 18% have sanitary latrines
74% of households have safe water, 47% have sanitary latrines
NGOs involved in poverty alleviation projects
53% of households have safe water, 61% have sanitary latrines
70% of population covered by oral rehydration treatment; transfers to poor account for
6.7% of GDP; programs include Samurdhi (foods stamps, kerosene stamps, midday
meal), Janasivaya (gives cash and loans to very poor)
43% of households have safe water 22% have sanitary latrines; VAC program
(animal/fish husbandry and gardening) strong but small-scale; Women’s Union strong
and of potential value in improving women’s status

Sources: RETA country studies, except UNICEF (1997c) for data on water and sanitation, which is derived from
Table 7.

Community-based interventions are the most expensive and involve the most
administrative effort, in terms of replication on a national scale. India, Sri Lanka, and
Viet Nam have the largest existing national programs in low income Asia. India’s
Integrated Child Development Services (ICDS) program covers approximately
80 percent of all blocks (administrative units), but a lower proportion of the target
population. It includes growth monitoring and a massive supplementary feeding
component, and costs $150 million per year (Administrative Staff College 1998).
Sri Lanka has nutrition-promotion activities (growth promotion, targeted supplementary feeding and some nutrition education) linked into its Maternal and Child
Health services, and apparently succeeds in weighing over 80 percent of infants (but
only about 20 percent of preschool children). Likewise, the targeted supplementary
feeding program covers about half of pregnant women, one third of lactating mothers
and two thirds of infants 7-12 months, and past internal evaluations and rapid
appraisals suggest there is evidence of improvements in nutritional status after
participation in these programs although no formal evaluations are available (Marga
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Institute 1998). Finally, the program of the Committee for the Protection and Care of
Children (CPCC) in Viet Nam currently covers 20 percent of the population, and
includes growth monitoring, supplementary feeding, micronutrients (a limited
amount of iron supplements for pregnant women and a vitamin A mass dose program
that is not part of CPCC), and nutrition education. The program costs $2.2 million
per year, or $0.83 per child, or $12.30 per malnourished child (National Institute of
Nutrition 1998). The PRC also has province level programs for nutrition improvement. Community-level programs in these four countries provide a foundation for
strengthening, improvement, and an increase in coverage to 100 percent of the target
group. These countries (with the exception of India) have well-functioning primary
health care systems, as evidenced by their superior performance on child and maternal mortality rates (Appendix Table 1).
The other low-income countries in Asia have much more limited existing community-level nutrition programming, and suffer from the additional disadvantage that
they also lack well-developed primary health care systems (Bangladesh, Cambodia,
Laos, Nepal, and Pakistan). Establishing national-scale community-level nutrition
programs will be much more challenging in this environment. Antenatal care is also
lacking in those countries with insufficient primary health care. Addressing the
problems of low birth weight is very hard in the absence of an antenatal care
network.
Seven of the nine low-income countries have existing legislation on breastmilk
substitutes (Pakistan and Cambodia being the exceptions). All except Cambodia have
some baby-friendly hospitals promotion, and have made an encouraging amount of
progress (20 percent of targeted hospitals in Bangladesh, 44 percent in Pakistan, and
3 percent in Viet Nam are already baby-friendly, and many more have commenced
training; see Table 5). The main issue here, however, is that, except in Sri Lanka, the
vast majority of births in low-income Asia occur outside hospitals. Thus babyfriendly hospital initiatives need to be complemented by education initiatives at the
community level. One advantage in the region is that levels of breastfeeding are high
(although the duration for exclusive breastfeeding tends to be too short, and other
practices, such as withholding colostrum, are not ideal).
Despite the problems, there are a number of examples of successful and costeffective community-based programs at pilot scale in the countries lacking existing
national programs, as described in the country studies. These could be used as a basis
for scaling up, at costs ranging from $2 to $10 per child per year. Although these
expenditures are modest, it should be borne in mind that the average per capita health
expenditure in the PRC is only about $11 and about $21 in India (public and private
expenditures combined; World Bank 1993). Hence these programs need to be
targeted, whether geographically or by other means, unless significant local resources
can be mobilized. Thailand provides an excellent example of the success possible
when communities are mobilized (Tontisirin and Gillespie 1999).
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In the area of micronutrients, much remains to be done. Programs on iodine are
furthest ahead, in that salt iodization is mandatory in almost all countries in the
region (with the exception of Cambodia), however, monitoring capability needs
strengthening. Even though the technical requirements are modest, governments do
not have the capability to monitor food fortification at the local level. In Pakistan for
example, local-level testing of iodized salt by the public was encouraged with the
distribution of testing kits. However, salt iodization in Pakistan is the responsibility
of a nongovernment organization. Another issue is the provision of additional iodine
in areas where iodine deficiency is endemic and iodized salt is not available. In the
PRC, UNICEF has experimented with iodine drips in irrigation systems.
Progress has been more limited with vitamin A. Some of the South Asian
countries require fortification of vegetable oil with vitamin A (mandatory in India
and Pakistan, and some oil is fortified in Bangladesh), but monitoring and hence
compliance are weak. Vegetable oil is not as suitable a fortification vehicle in
Southeast Asia and PRC due to different consumption patterns. Bangladesh and
India have national semiannual mass dose programs, but in Bangladesh these programs reach mainly children one year and younger (through the EPI), and in India
reach 25 percent of the target group. Nepal also has a mass dose program. In Cambodia, there is a vertical program, but it only delivers one dose per year instead of the
recommended two. In Viet Nam, the mass dose program is still only at pilot scale,
and such a program does not exist in the other countries.
There has been least progress on iron fortification and supplementation, despite
the very high levels of anemia. National-level fortification does not exist in the
region, although India is currently testing iron-fortified salt. Several countries (including Bangladesh, Cambodia, and Pakistan) make some attempts at supplementation for pregnant women, but coverage is low (only 1 percent of the target population
in Bangladesh).
We used the PROFILES model (described in detail in the Appendix) to estimate the benefit-cost ratios for hypothetical nutrition intervention programs in seven
low-income Asian countries (Table 7), and the cost per death-averted (Table 8). The
underlying parameters for the countries are given in Appendix Table 3, and the
program costs in Appendix Table 4. The program analyzed is a hypothetical one, the
same across all countries, incorporating intensive education and breastfeeding
promotion, salt iodization, vitamin A mass dose and (for pregnant women) iron
supplementation, which is phased in gradually over nine years in order to achieve the
World Summit for Children goals by the tenth year. Current and future costs and
benefits are analyzed (discounting the future at 3 percent, which is the usual rate for
investments in the social sector). We do not attempt to analyze the benefit-cost ratio
for iron fortification (which would be feasible in some countries for a portion of their
population). We also do not consider variation in unit costs of interventions by
country due to lack of data. However it is the author’s judgment that unit costs would
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likely be higher in the countries without preexisting primary health care systems
(Bangladesh, Cambodia, parts of India, Pakistan, Laos, and Nepal).
Table 7: Benefit-cost Ratios for Nutrition Investments using PROFILES Methodology
Deficiency

Bangladesh

Cambodia

PRC

India

Pakistan

Sri Lanka

Viet Nam

Iodine

13.48

12.43

7.50

2.70

28.67

6.88

11.98

PEM

3.65

5.46

2.37

4.72

5.01

1.58

8.57

Iron

3.94

5.28

3.59

4.10

0.87

10.25

6.12

Total

7.16

7.23

4.53

3.98

8.32

5.45

8.89

Source: Author’s calculations using PROFILES software as described in Ross (1997). Calculations were done using
common (default) values of costs of nutrition interventions, and country data on prevalences, death rates, and
economic variables (see Appendix Table 3). The benefit-cost ratio is calculated for an intervention, phased in
over nine years, which aims to halve the prevalence of selected nutritional deficiencies.

Table 8: Cost per Death Averted for Nutrition Investments,
Using PROFILES Methodology in US$
Deficiency
PEM
Iron
Vitamin A

Bangladesh

Cambodia

PRC

India

Pakistan

Sri Lanka

Viet Nam

150

103

591

149

175

1,112

298

4,971

9,659

48,445

7,467

14,820

93,714

48,862

116

161

229

237

76

493

282

Source: Author’s calculations using PROFILES software as described in Ross (1997).

In interpreting the results, it is important to bear in mind that two of the interventions (intensive education to reduce stunting and iron supplementation) each have
two outcomes (productivity gains and deaths-averted), and two have only one outcome modelled (productivity losses in the case of iodine fortification, and deathsaverted in the case of vitamin A supplementation). We have not attempted to assign a
dollar value to deaths-averted, and hence it is not possible to compare different
interventions with different outcomes.
The calculations suggest that nutrition interventions have benefits that exceed
costs (Table 7), with the one exception of iron supplementation in Pakistan (where
women’s labor force participation is very low, and hence effects on marketed output
are small; this is not to suggest that iron fortification in Pakistan is not socially
valuable, simply that its effects are not captured by market-based indicators). Iodine
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fortification has the highest benefit-cost ratio of all interventions in all countries
except India (where the goiter figures are suspiciously low).
The benefit-cost ratios vary quite widely. It should be borne in mind that the
prevalence of goiter varies by a factor of 6 across the countries included, that the
prevalence of anemia varies by a factor of 2, and stunting is twice as prevalent in
some countries as in others. Moreover, women’s participation in agriculture in
Cambodia and Vietnam is 7 times higher than in Pakistan. Child mortality rates are
almost 9 times higher in Cambodia than in Sri Lanka, and maternal mortality rates
are almost 9 times higher in Cambodia than in PRC. These enormous variations in
the underlying parameters account for the observed variation in benefit-cost ratios.
Nutrition interventions also appear to be very cost-effective as public health
interventions, when examining costs per death-averted (Table 8). Costs per deathaverted by breastfeeding promotion/IEC are estimated as $100-$300 in the poorest
countries (Bangladesh, Cambodia, India, and Viet Nam) and are also in the same
range in Pakistan, which has surprisingly high levels of malnutrition given its higher
per capita income. Estimated costs per death-averted for vitamin A mass dose are in
the same range for all countries except for Sri Lanka, which has by far the lowest
infant mortality rate in this group of countries. The estimated costs per death-averted
for iron supplementation are markedly higher than for other interventions, because
maternal death rates are lower than infant mortality rates (but note that iron supplementation also has effects on productivity). Comparing across countries, costs per
death-averted are inversely related to levels of mortality.
The results again suggest that nutrition interventions in low-income Asia are a
high priority in terms of high benefit-cost ratios, and low costs per death-averted. If
program costs are identical across countries, then the countries where interventions
are highest priority are those with highest current death rates and prevalences of
nutritional deficiency (Bangladesh, Cambodia and Viet Nam, the poorest countries,
and Pakistan, which has surprisingly poor human resource indicators given its level
of income). India is also a high priority, although the prevalence figures for micronutrient deficiencies appear to be underestimates.
If costs for nutrition intervention programs are lower in countries with better
primary health care systems, this would tend to improve the benefit-cost and costeffectiveness ranking of PRC, Sri Lanka, and Viet Nam. However, we do not have
good data on the variation of program costs across countries.
Nutrition improvements also require complementary investments (refer back to
Table 6). Without investments in water and sanitation, children may lose the benefits
of additional food intake due to parasite infestation and diarrhea. However, the costs
of these investments per household are high. Water jars in areas where these are
feasible can cost $10 per household, and latrines may cost $15 for the ceramic
fixtures but closer to $100 per household if the cost of a structure is included (these
figures are approximate, and based on experience in Thailand and Viet Nam). Safe
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water is available to 64 percent of households in Sri Lanka, 45 percent of households
in Viet Nam, and 70 percent of urban (but only 20 percent of rural) households in
Pakistan. The case of Bangladesh, however, indicates that safe water supply alone is
not enough. Although safe water is almost universally available in Bangladesh,
substantial education efforts are necessary to ensure that everyone uses it (especially
children). Investments in sanitation lag. Fewer than half of all households in the nine
countries have sanitary latrines (Sri Lanka is the only exception), and in six of the
nine countries, fewer than one third of all households have sanitary latrines.
Poverty alleviation programs can also have important indirect effects on nutrition (refer back to Table 6). South Asia has in the past focused on public food
distribution/ration schemes, which have been phased out in Bangladesh, Pakistan,
and Sri Lanka (in Sri Lanka they were replaced by food stamps). There has been a
growth in poverty alleviation efforts. Sri Lanka has fairly comprehensive national
programs and Bangladesh has a heavy emphasis on credit, following several successful NGO-run schemes. Bangladesh and India have important food-for-work schemes.
Integrated rural development schemes are a focus in Cambodia due to the overall
deficiencies in infrastructure. One successful pilot program in Viet Nam is the VAC
scheme (an acronym that stands for the Vietnamese words for animal and fish
husbandry and gardening). Food subsidies remain important in urban PRC. All the
countries have regions of particularly high need. In rural areas, these tend to be more
remote and inaccessible and lacking in infrastructure, although other factors may also
intervene. In Sri Lanka, the estate sector performs poorly with respect to nutrition.
All of the countries (although to a lesser extent the PRC) also have urban slums,
which are a high priority for intervention.
With respect to the status of women, the gap between education of women and
men tends to be largest in the poorest countries, and there are cultural and religious
factors (including inheritance and support in old age) which increase discrimination
against women, particularly in parts of South Asia and PRC. In the Southeast Asian
countries and parts of southern PRC, the issue is perhaps less the status of women,
and more that women have very heavy responsibilities in agriculture that are associated with lower weight gain during pregnancy and with substitute childcare during
busy agricultural seasons. Investments in poverty alleviation and in improving the
status of women are long-term investments that will enhance the effectiveness of
specific investments in improving nutrition; they are not substitutes for direct nutritional investments.
Thus countries in low-income Asia have begun to make the important investments necessary for nutrition improvement. Obstacles include: the costs (particularly
for community nutrition programs and investments in water and sanitation), which
are large relative to per capita income; administrative and technical capability (especially for micronutrients, where costs are less of an obstacle); and, in several countries, the weak primary health and antenatal care systems, without which encouraging
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community nutrition interventions will be more difficult and more costly. Some of
the countries have existing nutrition investments which are not highly effective, such
as large-scale public distribution systems, growth monitoring programs with limited
impact, or programs focusing on older children rather than those under three years of
age. These resources could be redirected to more effective programs.

Opportunities for Additional Investments
The previous section discussed existing investments and some of the gaps. This
section focuses on the opportunities for investments, using also the information on
costs and cost-effectiveness from above. We commence first with micronutrients and
then move to investments that affect malnutrition more generally.
All countries in the group could use technical assistance and financial support
to set up monitoring capability for micronutrients. Several countries have units, often
with the Ministry of Industry, to monitor product standards (for example the Pakistan
Standards Control Authority), but these units do not usually have the capability to
monitor micronutrient fortification. The level of technical capability need not be very
high (in Pakistan the NGO involved in salt iodization spent only modest amounts to
distribute testing kits to the public), but some monitoring is essential. Similarly,
investments in “social marketing” of fortification do not have to be very high (again,
in Pakistan the amount involved was around $1.5m), but the benefits in terms of
sustainability are important.
Initial investments involved in equipment for fortification can be relatively
large, and here external support might be desirable. These costs were estimated for
Pakistan as close to $1m for vitamin A (based on a cost of $7,000 per plant), and
$9m for iron (based on a cost of $15,000 per plant, AERC 1998). However, it would
probably be possible to reduce these costs substantially if the fortification machinery
were made locally rather than imported. Once installed, however, as long as there is
public acceptance, the consumer can bear the modest costs implied. For Pakistan, the
annual costs were estimated as $0.09 per person per year for iron, $0.05 for vitamin
A and $0.06 for iodine (AERC 1998).
Logistical considerations are also important for micronutrient fortification, the
identification of an appropriate vehicle being one prime issue (see Lotfi et al. 1996
for further discussion). In cases where wheat flour is a staple (Pakistan, parts of
Bangladesh and India, and urban areas in other countries) fortification of wheat flour
with iron would be an obvious step. In other countries, investigation of suitable
vehicles for iron fortification is necessary. Possible candidates include double
fortification of salt (iron/iodine), soy sauce, etc. Even with iron fortification, supplementation for pregnant women will remain necessary, and should form one component of antenatal care. Legislation is also necessary to mandate levels of fortification.
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In the case of iodine, salt iodization should be made mandatory in all remaining
countries as soon as possible, and monitoring and enforcement improved. Special
projects should continue in goiter-endemic areas not reached by iodized salt from the
national market.
For vitamin A, a three-pronged approach is recommended. The first component
is mass doses (semiannual), which can be integrated into maternal and child health
care programs, and given to children below three years of age and to women immediately postpartum. (Given the risks of mass dose of vitamin A in women with
undetected pregnancy, this is the safest way to reach women). Reaching infants at six
months and one year is feasible in combination with EPI, and could be integrated
with growth monitoring for children below three years of age. A second component
of the approach would be fortification. In South Asia, establishing monitoring of
existing fortification of vegetable oil would be helpful (this may require assistance
with provision of fortification equipment), and possibly some small technical studies
on optimal storage and packaging to maintain quality of the fortificant. Finally, a
long-term solution is to promote the growth and consumption of foods rich in vitamin
A, particularly among pregnant and lactating women, and small children. (We do not
include here treatment of measles cases with vitamin A, since this is more a component of primary health care than a nutritional concern.) If successful programs for
iron, iodine, and vitamin A can be established, other micronutrients may be included,
particularly zinc, and in some areas of the PRC, vitamin D.
Turning now to programs with more general effects on nutrition, baby friendly
hospital initiatives should continue and be extended to cover all hospitals. Although
these only reach a minority of women in many countries, they are an important
complement to initiatives at the community level. If richer, urban women are those
who give birth in hospital, their behavior should act as a positive role model for other
women in the country. Enacting legislation on breastmilk substitutes should be a
priority in those countries without such legislation (Cambodia and Pakistan), as
should be improving compliance in those countries with partially successful existing
legislation (Bangladesh, PRC, and Laos).
Community-level initiatives require the most financial and administrative
resources. As discussed above, countries in the region fall into two groups: those
with strong primary health care/antenatal care, and those with weaker systems. In the
former case, it is feasible to consider extending the system and intensifying nutrition
activities, which could be achieved by training existing health workers, and recruiting nutrition workers and/or nutrition volunteers as for example in Thailand. The
advantage is that existing health workers can provide support and supervision. This
in turn requires investments in training, training materials, and initial equipment
(scales), as well as recurrent expenditures (micronutrient supplements, deworming
tablets in endemic areas, growth charts etc). Although the cost of supplies is very
modest per child, nonetheless costs become very substantial at anything approaching
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national scale. Countries may wish to follow the approach adopted by Thailand (and
also the PRC in the 100 counties model), and begin with the highest priority areas.
Programs also necessarily differ between urban and rural areas. In urban areas, slums
are a high priority, but it may be very hard to use volunteers in such areas. By definition, high priority rural areas are most likely to be remote or difficult to access,
have dispersed populations, and lack basic facilities such as a local doctor, clinic,
or school.
In countries without adequate primary health care and antenatal care, it is
harder to imagine implementing community nutrition programs on a stand-alone
basis. Cost-effectiveness data suggest that some primary health interventions (immunization against DPT, measles, TB, rotavirus and hepatitis B, treatment of measles
with vitamin A, use of antibiotics for acute respiratory infection and ophthalmic
ointment at birth), as well as micronutrient interventions have very high priority.
Once these programs have been implemented, then interventions aimed at proteinenergy malnutrition should be added, along with antenatal care. However, investing
in primary health care, antenatal care, and community nutrition is relatively costly. In
Bangladesh where primary health care is weak, the Bangladesh Nutrition Intervention Program costs $18/child (Mason et al. 1999a), likely in part because supervision
and support from the primary health care system is not available. In countries without
existing primary health care, nutrition interventions would have to be targeted to the
most vulnerable population, rather than aiming for populationwide coverage.
In terms of complementary investments, additional investments in water and
sanitation are vital in all countries. Some countries have identified regions where
these are a particular bottleneck, for example in selected regions in the PRC (using
factor analysis, Chen 1996), and in Viet Nam, often related to the use of human feces
in agriculture. Cost-effective methods can be adapted from existing pilot projects.
Viet Nam has innovative water tank and water jar schemes, wherein villages are
provided with a rotating fund and with technical assistance to construct demonstration projects. Thailand also has similar experience.
These nutrition investments need to be complemented with poverty alleviation
policies and with improvements in women’s status. Smith and Haddad (1999) find
that status of women (as measured by female education relative to male, and female
life expectancy at birth relative to male) are two significant underlying determinants
of malnutrition. Poverty alleviation and improvements in women’s status are desired
for other reasons and not only for their effects on nutrition. These policies are
complements to—and not substitutes for—specific nutrition programs.
The literature provides some guidance on the size and duration of investments
required. Since the investments have greatest effect on infants and young children,
the main payoffs in productivity benefits will take 15-20 years to appear, although
the benefits in decreased mortality should be seen within the first few years. The Thai
experience suggests that such efforts over a 10-year period can achieve remarkable
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results. Note, however, that Thailand’s economy was growing at almost 8 percent per
annum in the 1980s, and that its per capita income even in 1980 was more than twice
that of the richest of the nine low-income countries examined here. In slower growing countries, starting from a lower level of income, the nutritional investments might
need to continue over a longer time (albeit perhaps targeted geographically rather
than being national in scale).
Investments of the scale required are feasible. For comparison purposes, the
World Bank (1993) estimates that EPI costs about $15 per “fully immunized child”.
Micronutrient interventions are of the order of $1-2 per person, and may be passed
on to consumers in the case of fortification. Costs of community nutrition interventions vary. There are some programs in the range of $2-$5 which are thought to be
effective (but for which no formal evaluation exists), and some in the $5-$10 per
child range with demonstrated cost-effectiveness (Table 4). This suggests that if
these programs are focused on children below two years of age (or possibly below
three), and carefully targeted (for example geographically), they are affordable.
Are there existing expenditures on nutrition which can be reallocated? Some
existing projects are not well designed and not as efficient at reaching their goals,
and here some effort at assessing outcomes and redesigning interventions is desirable. Feeding programs overall need much work. Unless they are well targeted and
combined with nutrition education (the Tamil Nadu Intervention Program is a
success story), they are not sustainable. These programs need to target education to
parents, and to train primary caregivers to improve caring practices. Sometimes food
is used as an incentive to improve attendance at health clinics. It might be more
sustainable to use the food as payment in kind to train and maintain a network of
community volunteers. In other cases, the motivation for a feeding program is clearly
not nutrition but something else, for example, programs that provide lunch for girls
to encourage their school attendance. These projects can be valid, although their
primary rationale is not a nutritional one. However, it is apparent that additional
resources need to be directed towards the improvement of nutrition, and the discussion above has demonstrated that such investments are highly cost-effective.

Conclusion
The “Asian enigma” need not remain an enigma. Much has been learned about
how nutrition interventions can help the 125 million malnourished children in lowincome Asia. It is not enough to rely on the growth of income to reduce malnutrition.
The social costs of malnutrition are enormous. In low-income Asia, 2.6 million child
deaths per year are associated with protein-energy malnutrition, 0.36 million child
deaths per year with vitamin A deficiency, and 65,000 maternal deaths per year with
iron deficiency anemia. We do not attempt to measure the economic costs of these
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deaths. The economic costs of reduced productivity are at a minimum 1-2 percent of
GDP and likely more, since the most pervasive effects (associated with poor cognitive development of children) are hardest to quantify.
Nutrition interventions are highly cost-effective. Micronutrient fortification and
supplementation are as urgent as primary health care. Once countries have implemented these minimal interventions, the next highest priority, along with basic antenatal care, is community-based interventions to reduce protein-energy malnutrition.
Low-income countries in Asia have begun to act on micronutrients, with the
most progress on iodine, followed by vitamin A, and very little progress on iron.
There are opportunities for investments in this area with very high pay-offs, both
economic and social. All the countries have commenced baby-friendly hospital
initiatives, which may be important for their demonstration effects since urban, more
affluent women are the main group who give birth in hospitals. All but two of the
countries have some legislation in place on breastmilk substitutes, with varying
degrees of enforcement. At least three countries have begun to develop large-scale
community-based nutrition initiatives (these three, with the partial exception of India
and the addition of PRC, also have the best-developed primary health care systems).
Other countries have successful pilot-scale projects that can be used for replication,
but face the bigger challenge that their primary health care systems are weak and
antenatal care scarcely exists. Investments in water and sanitation are key to improving nutrition in some specific regions. Long-term efforts in poverty alleviation, as
well as improving the status of women, have important indirect benefits for nutrition.
Intensification of all these efforts will be necessary if the World Summit for Children’s goal of halving childhood malnutrition within ten years is to be reached.
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Appendix
PROFILES: Calculating the Effects of Malnutrition
on Economic Productivity, Health, and Survival
by Jay Ross, Academy for Educational Development
General Approach
PROFILES is a process and a set of software tools designed to quantify the effects of malnutrition on a variety of outcomes of importance to policymakers. The development and use of
PROFILES has been described recently elsewhere (Burkhalter et al. 1999). PROFILES requires the
user to provide data on the prevalence of protein-energy malnutrition, vitamin A deficiency, goiter,
and anemia in a variety of severity categories and demographic groupings. These data are usually
obtained from representative national surveys, where available, or are estimated from other sources
such as smaller surveys, scientific studies, or surveys in adjacent countries. A variety of other data
such as employment rates, wages, baseline morbidity and mortality rates, costs of health care,
exchange rates, etc. are also required. Coefficients used in the computational models (derived from
the scientific literature) and demographic estimates (derived from current UN population projections) are provided in the spreadsheets.
The demographic, nutrition and other data for a particular country comprise a scenario, computed in this application over the 9-year period from 1997 to 2005. PROFILES estimates the
benefits of a policy or program by comparing a scenario in which the rates of malnutrition remain
unchanged over the course of the projection with another in which the proposed program or policy
is implemented and malnutrition is reduced over the same period. These benefits are summed over
the scenario and compared with the costs of the program to permit calculation of benefit-cost and
cost-effectiveness ratios as presented in Tables 7 and 8. The PROFILES models used to generate
these estimates are described below. Key assumptions regarding malnutrition prevalence and
intervention costs are given in Appendix Tables 3 and 4, respectively.
Effects of Malnutrition on Productivity
PEM. Evidence for the relationship between protein-energy malnutrition (PEM) and productivity comes from an extensive literature spanning several fields including nutrition, physiology,
economics, and history, reviewed by Martorell (1996). The underlying mechanism for the relationship between nutrition and productivity is not well-understood, but may be due to effects on
internal organ systems and physiological functions, with height serving only as a marker for these
less visible effects.
The model is derived from one first suggested by Pinstrup-Andersen et al. (1993). It predicts
the productivity effects of moderate and severe stunting in the current two-year old population
assuming that the percentage reduction in adult height is 4.375 percent and 6.25 percent for
moderate and severe stunting, respectively, and for each percentage point reduction in adult height
there is a 1.38 percent reduction in wages (Haddad and Bouis 1991). Since not all children will
work in affected occupations (manual labor), the “effective employment rate” for this model is
defined as the percentage of the population actually working in manual labor sectors (agriculture,
forestry, and fisheries). This “effective employment rate” is intended to capture the labor force
participation rate, the employment rate and the proportion of the labor force that is engaged in
manual labor. This rate is further reduced by two thirds, since not all tasks within manual labor are
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assumed to be affected. Future wages are discounted at 3 percent per year, after adjusting for
normal mortality at each year of life. Any effects due to mild stunting are not counted.
IDD. Iodine deficiency during pregnancy is known to hinder the development of the fetus,
resulting in a broad spectrum of mental and physical impairments. Evidence from seven countries
suggests that approximately 3.4 percent of all births to iodine deficient women are cretins and
another 10.2 percent are mentally impaired (Clugston et al. 1987).
Although no studies have measured the productivity losses resulting from mental impairment
due to iodine deficiency during pregnancy, Levin et al. (1993) estimate that cretins have no
productivity and that the other severely mentally impaired persons (due to iodine deficiency) are
25 percent less productive relative to unaffected individuals. There is evidence that virtually all
infants born to mothers with goiter suffer some intellectual handicap due to brain damage. The
meta-analysis of Bleichrodt and Born (1994) suggests that there is an average 13.5 point reduction
in IQ in iodine deficient communities. This is a communitywide impairment in intellectual
functioning that must have serious productivity consequences for all but the least intellectually
demanding tasks. For purposes of calculations here, we estimate that children born to mothers with
goiter who are neither cretins nor severely impaired are 5 percent less productive than normal
children. Considering that 13.5 points is a communitywide average, that it is equal to almost a full
standard deviation in the distribution of normal IQ, and that we are applying this reduction only
to children born to mothers with palpable goiters, the 5 percent reduction is probably a conservative estimate of the total impact of iodine deficiency on the productivity of children in affected
communities.
The IDD-productivity model uses the total goiter rate as the proportion of newborn affected
and divides these between cretins (3.4 percent), severely impaired (10.2 percent) and the rest (86.4
percent). For each of these groups of infants, the model assumes productivity losses of 100 percent,
25 percent and 5 percent, respectively. As for the PEM-productivity model, future wages are
discounted at 3 percent per year, after adjusting for normal mortality at each year of life.
Anemia. Iron is a component of hemoglobin, the oxygen-carrying component of the blood.
Low hemoglobin is therefore both an indicator of poor iron status and of low oxygen carrying
capacity. Because of the importance of adequate blood oxygen levels for mental function, fetal
development, and physical activity, iron deficiency anemia has a range of consequences on health,
performance, and survival.
The model used here only estimates the effect of anemia on productivity in the adult female
agricultural labor force. Levin et al. (1993) report that workers with iron deficiency anemia are less
productive at physical labor than non-anemic workers, producing 1.5 percent less output for every
1.0 percent their hemoglobin is below standard. This conclusion is based primarily on a study in
Indonesia by Basta et al. (1979) but is supported by an extensive literature (Levin et al. 1993). In
the model used here, we use a more conservative estimate of the elasticity of productivity with
respect to hemoglobin of 1.0, in acknowledgment of the methodological concerns of Behrman
(1992).
To estimate the average severity of anemia, we assume that half of all anemic subjects have
mild anemia, a third have moderate anemia and a sixth have severe anemia. This yields an average
hemoglobin deficit (as a percent of the sex-specific standard) of about 11 percent. If the distribution of hemoglobin values in a particular country is known then this value can be calculated more
precisely.
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Effects of Malnutrition on Mortality
PEM. A meta-analysis of the findings of eight studies from five countries (Bangladesh,
India, Malawi, Papua New Guinea, and Tanzania) by Pelletier et al. (1994) reveals that in children
under five years of age, the risk of death increases exponentially as protein-energy malnutrition (as
assessed by low weight-for-age) becomes more severe. Even though malnutrition prevalence,
morbidity patterns, and mortality rates vary across countries, the same exponential relationship is
consistently observed, suggesting an underlying biological relationship between malnutrition and
mortality. Based on these findings, the model assumes that children with mild, moderate and severe
malnutrition face, respectively, 2.5, 4.6 and 8.4 times the risk of dying as children with no malnutrition (Pelletier et al. 1994). The population attributable risk (PAR) for each severity category is
calculated as a function of these relative risks and the prevalence of underweight in each severity
category. To calculate the number of deaths attributable to malnutrition the spreadsheet multiplies
the total PAR, summed across severity categories, by the number of deaths in children 6-59 months
of age.
Vitamin A Deficiency. A meta-analysis of vitamin A supplementation trials concluded that
children aged 6-59 months living in vitamin A deficient areas who received vitamin A supplements
were, on average, 23 percent less likely to die than children not receiving supplements (Beaton et
al. 1993). The model calculates vitamin A related deaths as a function of the relative risk of death
for a child with vitamin A deficiency taken as 1.75 (Ross 1995), the prevalence of vitamin A
deficiency, and the number of deaths in children 6-59 months old.
Anemia and Maternal Mortality. In their review of five Asian studies, Ross and Thomas
(1996) estimate that about 23 percent of maternal deaths are attributable to anemia, either directly,
or by contributing to the risk of death due to hemorrhage and other causes. In the spreadsheet
model, maternal deaths due to anemia are calculated as a function of the number of births in a given
year, the maternal mortality ratio, and the proportion of maternal deaths attributable to anemia
(with 0.20 as the suggested default value for Asia). Not all anemia is due to iron deficiency.
Therefore to estimate cost-effectiveness, assumptions must also be made at the program level about
the expected impact of iron interventions on the prevalence of maternal anemia.
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Appendix Table 1: Selected Macro Indicators, Low-income Asia
Country

GDP/Capita, 1995 US $

Population (million)

CBR per ‘000

Bangladesh

240

120

23.7

Cambodia

270

10

35.4

PRC

620

1,200

17.2

India

340

929

26.3

Laos

350

5

45.2

Nepal

200

21

39.6

Pakistan

460

130

38.6

Sri Lanka

700

18

17.8

Viet Nam

240

73

28.0

Sources: GDP, population from World Bank (1997); crude birth rate from UNDP (1997).

Appendix Table 2: Protein-energy Malnutrition (Children <5)
and Selected Mortality Rates, Low Income Asia

Country
Bangladesh

Moderate
Malnutrition
(%)
35

Severe
Malnutrition
(%)

Maternal MR
(per ‘00,000)

Under 5 MR
(per ‘000)

21

850

115

Cambodia

33

7

900

174

PRC

16

–

95

47

India

32

21

570

115

Laos

28

12

650

134

Nepal

31

16

1,500

114

Pakistan

25

13

340

137

Sri Lanka

31

7

140

19

Viet Nam

34

11

160

45

Note: Severely malnourished is defined here as more than 3 standard deviations below the median weight for age,
and moderately malnourished is between 2 and 3 standard deviations below the median.
Sources: Nutritional data from UNICEF (1997c); mortality rates (MR) from UNDP (1997).
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Appendix Table 3: Key Assumptions: PROFILES Calculations
Variable
Bangladesh Cambodia
Prevalences (%)
PEM mild
48.9a
35
PEM moderate
18.5a
16.6
PEM severe
6.5a
5.2
Stunting moderate
28a
26.2
Stunting severe
32a
29.8
Subclinical VAD
17
40
Goiter
47
20
Anemia
(pregnant women)
74
60
Anemia
(nonpregnant women) 75
55
Rates
MMR per ‘00,000
IMR per ‘000
Child DR per ‘000

850b
85b
115b

Economic variables
Employed population
in agriculture (%) 38.0c
Employed population
(%)
64.5c
Females employed
in agriculture (%) 26.6c
Annual wage (US$)
264c

PRC

India

Pakistan Sri Lanka

20.4
4.3
0.8
17.7
12.7
27.4
20.4

48.6
18.4
6.4
27.1
35.8
7f
5f

36.3
11.5
3.5
21.9
30.3
30
30e

34.2
7.2
1.0
15.3
5.1
30
18.4

41.4
11.2
2.6
29.5
17.4
10
20

35

50

41

39

52.7

22.7

50

30

45

52.7

452
115
181

82.1
45.7
55.2

570b
74b
115b

300
90.5
117.4

42.5
17
22.2

90
38
68

53.7c

42.6

37.5c

19.2

37.7

53

72.5c

49.6

60.5c

40.4

88.4

73

53.7c
300

40.2
289

19.2c
374d

7.3
788

37.7
339

53
263

Note: For definition of variables see Ross (1997).
Sources: Country studies, except:
a total (moderate+severe) from country study, allocated in same proportion as India.
b UNDP (1997).
c Labor force participation from World Bank (1997), agriculture share from UNDP (1997).
d Used 1.1 X per capita GDP (country data not readily available).
e Country PROFILES work uses 3% but this is likely to be visible goiter only.
f Figures from country study appear to be underestimates.

Viet Nam
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Appendix Table 4: Costs for Hypothetical Nutrition Interventions,
for PROFILES Calculations
Type of Undernutrition/Intervention

Cost

Protein-energy malnutrition
Breastfeeding promotion

$2.50/newborn/year

Intensive targeted growth promotion

$5/infant/year

Percentage of population needing
intensive education campaign

20%

Iodine
Fortification (whole population)

$0.04/capita/year

Capsules for pregnant women

$0.50/pregnancy/year

Intensive education campaign for iodized salt

$1million (whole country)

Iron
Iron supplement (pregnant women)

$2.50/pregnancy

Vitamin A
Twice-annual mass dose (children 3 and under)
and women postpartum

$0.10/dose, i.e. $0.20/child/year and $0.10/birth

Sources: Costs are estimates, described in Ross (1997) and using Horton (1992). Costs of vitamin A mass dose were
inflated to current dollar terms. Note that current costs in Viet Nam (supplement only but not distribution)
are only $0.08/year (National Institute of Nutrition 1998).
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