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Foreword

In recent years third world countries, international donor agencies, aud the
nutrition community at large have begun to focus greater attention on weaning-
age malnutrition. New program concepts have been developed and tested, old
approaches critically examined, and leadership has begun to be sensitized to
the need to mobilize resources to attack the problem.

A variety of activities have been undertaken, including donation feeding
programs, community-based weaning foods, growth monitoring and evalua-
tion, and many other important aspects of prevention and treatment of malnu-
trition in children. While the work is far from complete, a substantial body of
information has already been developed that can be drawn on by policy makers,
program planners, and ficld workers in their efforts to improve the nutritional
status of children during the weaning period.

This manual provides a summary of the current state of the art that should
provide useful guidance to all who are committed to work in thisarea. The US
Ageney For International Development and the US Department of Agricul-
ture are pleased to have assisted in the preparation of the manual and hope it
will contribute to renewed efforts to reduce childhood malnutrition in develop-
ing countries.

Martin J. Forman

Director, Office of Nutrition

US Agency For International
Development

vii



Preface

This manual has been prepared by the HOVIPREP (Home- and Village-
Prepared Weaning Foods) Project of the MIT-Harvard [nternational Food and
Nutrition Program. and the US Department of Agriculture, Office of Inter-
national Cooperation and Development, with support from the US Agencey for
International Development, Office of Nutrition,

Originally, the manual was intended 1o focus solelv on projects that were
targeted at the home, village, and community levels and that used only locally
availuble foods. However, because weaning-lood strategics complement and
overlap cach other at the national. regional, and local levels, we broadened
the scope of the munual to include the use of manuatactured and packaged foods
distributed via the marketand via natic nal and international subsidy programs,
Often in a developing country. strategies involving marketed. subsidized, and
locally made foods must be meshed to maxinize the chances of reaching the
entire population of weaning-age childrer,

The manual had its origin when a aroup experienced in nutrition field
programs was invited o mect at the Massachuserts Institute of Technology
from Junc the 20th 1o the 24th, 1982, The group prepared background papers
that w ere discussed and modificd at the workshop. An editorial commitiee was
subsequently chosen o put these maerials into manual form., and the commit-
torconsulted with aowriter-editor who preparedacoherent ext for publication,
While all of these people have contributed to the manual. the editorial commit-
tee takes responsibiliny for the form and substance of this publication as it now
appears. The manaai does not represent the exaer positions of a', the people
who comributed it nor does it represent the policies and posttions of the US
Lovernment or other bodies,

Weaning-period malnutrition ceting together with infectious diseases s a
major cause of death in the world today. The strategies and techniques for
weaning-food projects deseribed in this manual can help improve the nutriconal
status of small children and reduce the high levels of morbidity and mortality
associated with malnutrition. 1'he manual provides a state-of-the-art review of
the kinds of weaning project strategies and techniques that are in use in the
developing world. The strategies in most cases have been tailored to specilic
countries and are still largely experimental in nature.

We believe that this manual, which is the first ofits kind. is urgently needed.
Itis intended 1o complement the excellent volume by Margaret Cameron and
Yngve Hotvander, Manual on Feeding Injunts and Young Children. published
by the United Nations and now in its third edition. Cameron and Hofvander's
book focuses on physiological and clinical processes. the chemical properties
of foads, and child-feeding practices. whereas this manual provides guidelines
for implementing and maintaining three Kinds of weaning projeets: the prepa-
ration of foods in the home and the village, the commeretal processing and
packaging of weaning foods. and the use of food aid and subsidized feeding
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programs as crisis interventions. Special emphasis is placed on home- and
village-level projects.

This manual is intended for people with some academic and/or professional
training, although not necessarily as nutritionists, who will take part in weaning-
food projects at the policy level, as program planners, and in the field. We have
tried to provide information useful o a very broad audience, which we hope
will include people in government, members of research organizations, com-
munity development teams, medical and agricultural extension workers, and
teachers. International agencies. such as the United States Agencey for Interna-
tional Develepment and the United Nations International Children's Endow-
ment Fund, and the many staff members of private voluntary organizations
around the world should be able 1o make use of this publication.

The members of the Working Group of Experts, who convened at the
Massachusetts Institute of Technology from June 20th to the 24th, 1982, were as
follows:

Gretehen Gl Berggren  James M. Pines

Abraham Besrat Jon Rohde

Ricardo Bressani David Sahn

Susan Colgate Tina Sanghvi
Hossein Ghassemi Nevin S, Serimshaw
Judson M. Harper Hope Sukin

Ron Israel Charles Sykes
Richard Lockwood Juliet Tuakli
Reynaldo Martorell Aree Valyasevi
Robert W, Morgan Bo Wickstrom

The members of the Editorial Committee were as follows:

Richard Lockwood
Karen B, Mitzner
Robert W. Morgan
James M. Pines
Tina Sanghvi

Nevin S, Serimshaw
Heidi Van Arsdell



Chapter I

Overview: Scope, Purpose, and Methodology

Purpose of this Manual

In developing countries children under five years of age suffer the highest
mortality rate. Qver half of all deaths in the devetoping world occur in this age
group. Malnutrition, acting concurrently with infectious diseases, is a major
cause of mortality among postneonatal infants and preschool children.!

Studies of Central and South American children less than five years old,
excluding newborns, showed nutritional deficiency to be a significant con-
tributing factor in over 60% of deaths caused by infectious diseases.? Other
studies have indicated that malnutrition and infectious diseases, most notably
diarrheal discase and common comnunicable diseases of childhood, have a
synergistic effect: cach contributes to the precipitation and the severity of the
other. Mahourished children have less resistance to infection than well-
nourished ones. Conseaunently they fall ill more often and their illnesses tend to
be more prolonged and severe. Morcover, the eycle of poor nutritional status
and discasc is self-perpetuating: infections further weaken a malnourished
child by reducing appetite and contributing to a loss of protein and other
essential nutrients. .

The nutritional deficiencies endured in early childhood can have debilitating
mental and physical consequences that ar= carried into adulthood. The existence
of such conditions in any population clearly has a negative impact on the
growth and production of a nation. This manual’s purpose is o make a

*Kathryn Kolasa and Alanna Mozar were the primary contributors to the methodology section
of this chapter. Robert Morgan -nd Karen Mitzner prepared the remainder of the text.
A neonate is a child who is newborn to 28 days old: an infant is from 28 days to one year old; and a
preschool child is from 1.0 to 3.9 years old.
* Ruth Rice Puffer and Carlos V. Serrano, Patterns of Moradity in Childhood {Washington, DC:
%an American Health Organization, 1973), p. 184,



contribution toward improving the nutritional status of weaning-age children
in developing countries. The manual promotes three kinds of weaning-food
strategies: the preparation of foods in the home and village: indigenous
commercial processing and packaging of weaning loods; and the use of food
aid and subsidized leeding programs as temporary measures, which can play a
role in initiating and supporting the other two strategies.

The manual's strategies are focused on improving nutrition during the
weaning period. because itis the time of a child's life when it is most vulnerable
to malnutrition, morbidity, and mortality. Ideally, weaning should be a gradual
process, during which breast milk is increasingly complemented with other
foods that fully meet the growing child's needs. This transitional phase can
extend from about four months to as much as 36 months of age in some
children. ending when a child is fed entirely with foods other than breast milk.
The primary threats to a child's health during the weaning period come from
nutritionally inadeqguate complements to or substitutes for breast mitk and
infections attributable primarily to poor environmental sanitation and personal
hygicne.

The Problem of Weaning-Age Malnutrition

In the developed countries. Toremaost among the improvements that have led
to better health have been nutritional advances and progress in sanitation,
particularly the provision of pure food and water.' In contrast, the developing
countries have inadequate food, impure water, unsanitary living conditions,
and a high incidence of infectious discases. Debilitating poverty, grave
maldistribution of land and income., widespread illiteracy, especially among
women. and technological underdevelopment are at the root of these problems,
which are aggravated by periodic droughts and other natural disasters.

One promising fact stands out in contrast to the eyvele of malnutrition and
disease that takes its greatest toll among weaning-age children. In most
developing countries. the diet includes one or more legume sources of protein
that can be suitably prepared for consumption by voung children. These
protein sources, combined with common energy-dense foods like sugar, fats,
and oils, could provide the basis for adequate weaning diets. Animal sources of
protein and commercially manufactured baby foods are usually too expensive
for the majority of families in developing countries or unavailable 1o them.
However, even when nutritious foods are casily obtained, they are most often
not used to make weaning mixtures for children.

Why are vegetable sources of calories and protein not sufficiently used to
meet the food needs of weaning-age children” The reasons vary from culture to

" Thomas McKeown, in The Role of Modicine: Drvam, Mirage. or Nemesis? iPrinceton: Princeton
University Press, 1979), examines the interplay of various factors that have brought about longer
lifespans for people in the developed countries during the past three centuries.
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A NEPALESE MOTHER breast-feeds two children. Breast-feeding should continue
as long as possible.



culture. One set of explanations has its basis in social beliefs and practices.
Mothers usually are unaware of the value of high protein and energy-dense
foods and of the measures necessary (o prevent contamination of food and
water. Moreover, the use of some protein sources in weaning dicts may be
restricted because they are consumed entirely by adults, or because they are
believed to be harmful to children.

‘Technological and economice factors also affeet the feeding of youny children.
Weaning foods must be carefully prepared to be soft cnough to be consumed
by a child whose teeth have not come in. They must also be relatively dense in
nutrients and must be fed o a child several times a day in small quantities
because a child’s stomach cannot accommodate a large amount at a single
feeding. Often mo hers must work away from home during the day and do not
have time to feed their children a specially prepared weaning food at frequent
and regular intervals. Many mothers do not have sufficient income to purchase
expensive firewood or other fuel necessary for preparing uncontaminated
weaning foeds. Such small amounts of food are required for babies who are
also receiving breast milk that most families could afford nutritious weaning
foods.

Problem Solution

The provision of basic human requirements. such as housing, nutritious
food, clean water, and health care, are prerequisites to the attainment of
ceconomie growth. Until the past decade, governments in developing countries
had been extremely slow in enacting programs providing for these basic needs.
The development of educational institutions was the first major step taken by
some governments toward building the social infrastructures necessary to
meet these needs. The provision of health-care services and improvements in
housing. water supplies. and sanitation were undertaken later in some countries.
1o date most governments have neglected to provide their people with sufficient
lood and nutritional and health education,

Chapter X in this manual discusses bech direet and indirect approaches by
which governments can affect the two principel factors limiting appropriate
feeding of the young child: madequate knowledge of sound nutrition and
hygiene practices and lack of purchasing power. A separate chapter is devoted
to the implementation of cach of the direct measures discussed in Chapter X:
projects for developing home- and village-prepared weaning foods, for increasing
the availability of indigenous centrally processed foods, and for distributing
donated and locally produced foods.

In evaluating whether to implement the weaning-food projects or other
measures discussed in this manual, planners must keep in mind that the costs to
asociety of children who are permanently crippled mentally or physically are
not human costs alone, nor is the loss of many children’s lives a great tragedy
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only for their families. Weaning-period malnuirition results in incalculable
economic losses to nations. Although economic analysts have had difficulty
assigning precise monetary costs to weaning period malnutrition, the relative
costs of providing adequate nutrition are far less than those of combating the
effects o malnutrition. These effects include: the loss of productivity and
resources devoted o a enild who dies or is sceverely impaired and the large
expenditures for medical care to children who are frequently ill or who become
severely melnourished. As we have already pointed out, in many countries the
ingredients for nutritious weaning foods are readily available. The costs of the
strategies fostered by this manual for preventing malnutrition include those for
complementary feeding programs. for subsidiz’ ~ the manufacture and
distribution of commercially processed and packi .. o foods, and for nutrition
measures indegrated into primary health-care services.

Principles and Viethodelogy of Fieldwork

This manual depicts weaning-age malnutrition in the matrix of social and
economic factors that have caused it. The solutions the manual proposes have
been devised to address malnutrdion rot as an isolated medical problem to be
solved in a clinic but as part of a larger cluster of causes and effects in the
community. The following sections are addressed primarily to lieldworkers in
heme- and village-tevel projects. (The terms “fieldworkers™ and “project
workers™ are tsed interchangeably in this manual.) The purposce of the sections
rthat tollow is to provide @ general view of the complex interrelationships
amony weaning behaviors and other aspects of a culture,

The Interdependence of Weaniag Practices and Other Aspects of Culture

To develop an adeqguate perspective on infant feeding and weaning practices,
the fieldworker must take time to study and understand them and their
interactions with other factors in their natural and cultural environments. The
most important culturad factors influencing infant feeding and weaning practices
are dictary and sex-related taboos and restrictions, economic concerns, kinship
and other social networks, and religion. The project worker must also learn
about the environmental factors that affect sanitation, the spread of disease,
and the availability of adequate food resources. In addition, the psychosocial
needs of the child, the child's parents, and other involved individuals must be
evaluated. An example in many societies of a psychosocial need would ke to
have a male child: an example ol a grandmother’s psychosocial need would be
to relay the culture’s weaning rules to new mothers.

Anthropologists have developed an approach useful for studying the complex
aspects of a community — the ecosystems approach. An ccosystem is a complex
composed of a biological population and its environment, functioning as an
integrated whole. An ccosystem includes many interdependent subsystems,
such as human and other life forms, technologies, culture, and the natural
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environment. A change in one subsystem affects the others and, thus, the
entire ecosystem. Since people and their communities change, maintaining a
system that will function smoothly requires constant spontancous or planned
adjustments. However, a natural or an externally introduced change in a given
subsystem will make adjustments necessary in other subsystems. The ficldworker
must understand and carefully weigh the relative benefits and risks of a
behavior change before mtroducing a change in weaning behavior threieh an
intervention campaign. For example. a change in the age of weaning may have
financial implications for a family. If limited funds are spent on a relatively
expensive commercial baby food., often family members may = deprived of
goads or services essential to their well-being.

The Weaning Process
The weaning process, the transition from a diet of breast milk to a diet that

mcludes breast milk and other foods. and finally to a family diet. is depicted
graphically in Figure 1 of Chapter IV. The patterns assumed by this process
vary greatly around the world because they are affected by many factors,
including cultural and individual belicls, taboos. traditions, recommendations
of family and friends, lifestyle . local resources, and economic concerns. These
principal variations are determined by three decisions women must make:

® the ages at which weaning will begin and end:

® the length of the weaning period;

® the types of weaning foods provided to the baby.

The age of weaning Complementation®, or the adding of food to a child's diet
of mother's milk. may beginas carly as the day of birth or be delayed until many
months later. In most cases. the weaning process is completed by two years
after birth or sooner in many socicties. In general, social scientists and
anthropologists view weaning practices as tearned behaviors or part of a
culture’s tradition. However, the weaning practices of the nomadic 'Kung,
who live in the Kalahari Desert. can be understood in large part as a direct
response to their physical environment, They have no soft foods available, and
itis reported that they breast-feed exclusively until their ehildren are three to
four years old. The following are examples of other weaning practices. In some
rural Thai villages, prechewed rice is sometimes given an infant at birth. Other
premasticated foods— primarily banana and snack foods—may be given to
Thai infants younger than six months of age: foods that have not been
premasticated tend to be given in small amounts and not until the infant is five
to six months old; weaning is generally completed when the baby is thirty-six

* The term “complementary foods™ is used in this minual o express the idea that weaning foods
are complements to, rather than replacements for. breast milk. The terms “weaning foods™ and
“complementary foods™ are used interchangeably throughout this manual instead of the term
“supplementary foods.”



months old. Nigerian mothers in Benin City begin to complement breast milk
with bottle-feedings one month after birth; they offer their infants other foods
at four to six months: and they stop breast-feeding at fifteen months. In many
cultures food is given as a complement to breast milk before the infant is three
to four months of age. In others it is not given until the baby is six months old;
and in still others, not until the baby is one year old. There is no simple answer
to the question, “Is there a "best” age for infants to reccive complementary
feedings?”” Complementation may be advisable as carly as two to four months
after birth, depending upen the quantity of the mother's breast milk, which is
related to many factors, including natural variations, the baby’s ability to suck,
the mother's health, and the mother's activities or her availability to breast
feed.” A weight-for-age chart, evaluated with information about infant illness,
is a practical indicator of the adequacy of breast-milk consumption.®

Length of weaning  Weaning may occur abruptly or gradually. In some
cultures, women report weaning their children by sending them away (o
relatives or smearing repellent substances on the breast. However., in such
cases generally the child has been introduced o other foods before this
complete severance oceurs. In most cultures mothers shift their infants gradually
from a predominantdy milk diet to a predominantly adult food diet.

Types of food  Rescarchers have been very interested in the targe variety of
foods provided to weanlings because of their signilicance 1o a child's growth
and health. Some cultures provide watery carbohydrate gruels; others provide
animal milk: and some use portions of adult foods.

Harmful and beneficial aspects of traditional feeding practices  From the
points of view of nutrition and maternal and child health, some feeding
practices and beliefs common throughout the developing world are harmful or
scientifically unsound. For example, colostrum. which is the yellowish early
milk, is rich in antibodies and vitamins, is thought in many cultures, including
some i Africa, South America, and Indonesia, to be bad for a baby. Another
example is the belief that sexual relations during lactation will spoil a mother's
milk and make a baby sick. While both of these beliefs may have negative
cffects, they may have potentially beneficial functions as well. Breast-feeding
of a child by a neighbor woman in the period until a mother's mature milk
comes in may set up the culturally important relationship of milk brother to the
neighbor’s child. Similarly, postpartum sexual abstinence may be beneficial
becausce itis an effective birth-spacing method.”

The community context  The project worker must identify the weaning
practices prevalent in a community and understand the relationships of the

* See Chapter IV for more detaited information on carly complementation of breast milk.

" See Chapter V.

" See Study 1L Nugric - Fdweation. pp. 63-67 by Marian Zeitlin and Candelaria Formacion in
Nuwrition Interventiv:  Developing Countries. ed. James Austin (Boston: O.G. & H.. 1981) for
an extensive treatment of both harmful and beneficial aspects of feeding practices.



weaning age, the length of the weaning period, and feeding practices to one
another and to other aspects of the culture. For example, the length of the
weaning period may be influenced by several factors, It is generally related to
the availability of appropriate weaning foods and to the traditions and beliefs in
a comntunity. However, the iength of the breast-feeding period often may be
shortened for economic reasons, such as the need for a woman to be employed.
A mother might also stop breast-feeding because she pereeives the alternative
of a formula to be an indicator of social status.

Assessing the Need for an Intervention

Assessing the need for an intervention is the first step in the development of a
program. Manv of the research methods commonly used for this assessment,
however, provide very limited and narrowly focused data. For example,
anthropometry, the science of measuring the human body to determinc
differences between individuals and among groups, can provide information
about the current physical status of a population, but cannot identify the
causes of characteristics such as below-average weight or height-for-age. These
single measurements will not provide sufficient data to establisk the need foran
mtervention since children who are below average in weight- or height-for-age
may have been malnourished in the past but may be adequately rourished in
the present. Furthermore, most food-consumption surveys are inherently limited
because they do not provide data about the distribution patterns of various
foodstuffs among or within tamilies, and because the data are on per capita
food consumption within a community, and, therefore, they say nothing about
the availability and use of the foodstuffs as weaning loods,

Traditional nutrition field research methods must be combined critically
with strategies developed in other disciplines. For example, if a project has
sufficient resources. fieldworkers may want to use participant observation, a
major anthropologic research technique for obtaining firsthand knowledge of
the environment and lifestyle of families in a community. The observer interacts
informally with many individuals and participates in the community and/or
family event. After the ficldworker has gained knowledge of significant aspects
of community and individual lifestyles as a participant observer, techniques
such as informal interviews and recording the child feeding practices in these
families may be used.

Information gathered by observational techniques and informal interviews
may be used effectively to complement quantitative data obtained from nutrition
studies. Anthropometric data, such as heights and weights, and sometimes
red-blood-cell volume (hematocrit) are particularly useful. By combining
rescarch methods focusing on different aspects of the local ecosystem, a
broader data base can be obained. With this information ficldworkers can
realistically appraise the target population's needs, provide justifications for or
against a particular program to be implemented, and give indications of
potential risks and benefiis of proposed interventions.

8



The Cultural Rules

Through observation, the project worker will be able to identify weaning
practices common to a large number of mothers and those limited to only a
few. Mothers are usually able to state the cultural rules for their weaning
practices. For example, a widespread rule in Nigeria and the Soviet Union is
that a child must not be given breast milk if he or she has net sucked at the
breast for the previous 24 hours. The rationale is that milk spoiisif it remains in
the breast for this period of time.

The ficldworker must identify both the rutes and their ratonales. Even if
mothers cannot reeite a listof them, the fieldworker can derive this information
from observation, using the information provided by the mothers and other
community people. In a village in eentral Mesico fieldworkers combined
information front many wonen’s conversations wad compiled alist of rules and
rationales that included the following:

A child should be weaned when its first tooth comes in:

Weaning should not be gradual because a combination of breast milk and
food will poison a child:

No animal milk can be given to a child.

Cultural rules enforce weaning patterns. in Sunta Maria Cauque. Guatemala,
women pereeive breast-feeding o be the only aceeptable way to feed a baby.
Mothers who deviated from this pattern of feeding jeopardized social position
and aceeptance.

The social importance of a given set of weaning behaviors is intensified when
it has a sipnificance beyond child nurturance. In some cultures, the sex of the
child is a factor in weaning practices. and weaning interventions must be
designed not to interfere with the enculturation of a child’s sexual identity. in
addition, a comprehensive knowledge of the cultural and physical settings for
weaning behaviors will provide clues o alternative behaviors that will be
acceptable because they are based in local traditions and lifestyle.

Once the fieldworker understands the context within which a weaning
behavior is embedded, he or she can more readily identify problem areas and
approach them with a greater appreciation of their interrelationships with
other aspects of the system. Behaviors should be targeted for change only if
altering them will not cause harmful disruption of the social system.

Enlisting Community Support

It is essential that home- and village-based weaning-food projects have the
understanding and support of the community. Unless the community becomes
intimately involved and eventually takes over the major responsibility, such
projecis will be ineffective and short-lived. While there is no single formula for
achieving this goal, there are certain common principles and procedures to be
followed.



The first of these is {0 take the steps necessary to obtain the support of both
official leaders and prestigious individuals in a community. Community leaders
include the mayor and town council or their equivalents, school teachers,
public-health and other government workers: respected individuals may include
religious leaders, midwives, native healers, and highly esteemed elders.
Systematic efforts must be made 10 meet these individuals and discuss the
project with them in terms that solicit their input and make clear its benefits for
their community.

The second principle is to invite discussion with the whole comnwnity and
assure their understanding of and commitment 1o the project to the greatest
extent possible. While information on the projectis likely to have been already
widely disseminated by the leaders previously reached. this step must not be
omitted. Although the approach will vary with the community, an entertaining
outdoor eveninig movie is often successtul in bringing most of the community
together and giving an opportunity (o discuss the project. House-to-house
visiting or meeting with informal groups in various neighborhoods are traditional
approaches that should not be neglected.

A third principle is that a single explanation or session is never enough,
Project workers must bhe prepared o explain and discuss repeatedly and to
reiterate answers to the same questions with great patience, They must realize
that & community has its own system of beliefs about illness and growth, diet
and feeding practices. Above all, project workers must listen to the comments
and suggestions of the people and be prepared to modify their own precon-
ceptions accordingly, Neglecting 1o learn from the community is the most
SCHIOUS OMission in the approach of many communiry projects and the cause of
their ultimate tailure.

The direct benefits of a program may be its primary objective, but chere may
also be secondary benefits of equal importance to the community. H increased
medical and dental benefits are part of a program, they always add to its
attractiveness. There may be other felt needs of the community that the
project can help meet. Even the collection of information may be well aceepted
if the participants are convineed that this may help them to get more government
assistance or improve government policies affecting them. However, such
possibilitics should always be presented realistically. In fact, honesty in dealing
with the community and scrupulousness in meeting all commitments are
absolute requirements for success.

The Outeome of an Intervention

The project worker should attempt to predict the effects of the proposed
intervention hefore beginning to implement it. A program for change may have
both primary desired impacts and sccondary, sometimes harmful effects. For
example, in many parts of the world the diet of pregnant mothers is restricted
so that the infant docs not grow too large. Providing a more generous diet to
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expectant mothers in locations where hospital delivery is not possible could
increase the risk of difficult labor.

Choosing the best intervention or alternative behavior is not the only challenge
facing tae planner and fieldworker. Involving community residents in planning
strategies provides an irside perspective that can lead to a more appropriate
and acceptable weaning program. In addition to providing information and
ideas, community residents may also participate in testing the proposed
strategies and make recommendations regarding the best options.

When mothers are asked to participate in finding the solutions to their
children’s nutrition problems, the fieldworker can adopt a variety of roles:
facilitator, materials developer, o anizer, trainer, problem-poser, and
colearner. The extent of mothers” participation can vary with the weaning
project, but the greater the involvement of mothers and other community
people in the entire process, the greater the chances for the community and
fieldworkers to identify and adopt realistic and beneficial weaning practices.

Change does not come casily, and the means by which a weaning intervention
is presented to the target population is critical. A pilot study undertaken in
Mexico illustrates this point. An infant-feeding educational program was tested
in six rural and urban communities. Several of these communities had a history
of resistance to government health-intervention programs. The rescarchers
chosc as educators Mexican medical showmen who are well known participants
in Mexican folklife. The researchers carefully designed an educational messiage
that included information such as the value of breast-feeding in the child's first
year, the use of carly complementary feedings, a unique method of cleansing
the breast with chamomile tea, and the functions of several vitamins. The
medicine men were effective in producing changes in knowledge, attitudes,
and behaviors in both rural and urban communities.

Alternative information Networks

Women's networks, based in work activities or social functions, may be
utilized for the spread of weaning information. Kinship structures, that is,
hierarchical social patterns based on blood relationships, can also be valuable
to a weaning program because individuals with power and influence (for
example, grandmothers. aunts, or uncles) may not be in the immediate nuclear
family. By iacntifying key individuals and cultivating them as special contacts,
thewr runge of influence may be used to the advantage of the program.

Pilot Programs

Before major investments of resources are made. testing strategies with
small-scale pilot programs is essential for identifying and coping with obstacles
to behavioral change. Resistance may stem from individual prioritics, mis-
understanding of the motives of the project worker, or fundamental conflicts
between modern, cosmopolitan approaches to weaning and traditional weaning

11



(Source: WHO)
GROUP ACTIVITIES MAY BE REQUIRED TO TEACH NEW BEHAVIORS. In the
photo above, Mexican housewives learn about nutrition and
canning and food production as part of a comprehensive rural development project.

receive instruction in fruit
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beliefs and practices. The fieldworker must note not only thece barriers (o
change, but also more practical constraints, such as lack of resources, and
devise program strategies to counteract them

The Inclination to Change

The most effective means for change are strutegies designed to appeal to a
target population’s intrinsic motives and priorities. Communications researchers
have found that when change oceurs it tends to be in the direction of previous
inelinations and that the reinforcement of desirable preexisting behaviors is
more feasible than actual change. Thus, interventions intended to produce
weaning-behavior change must be based on the inclinations or predispositions
of the target population. Incentives for change that appeal to the people’s
needs end beliefs may also be provided. For example, mothers may not relate
food-intake to health, but may wish to delay their next pregnancy. Prolonged
breast-feeding promoted for child health may not be as well accepted as if
presented as a means of increasing the interval between pregnancies.

Broad-Based Evaluation Strategies

Once a program has been designed, pretested, and implemented, evaluation
becomes a major concern for the policy maker, planner, and ficldworker. As
with other aspects of a program, its evaluation must encompass a broad range
of possible effects—physical, social, and economic—and a combination of
strategies must be used. To provide the basis for improving a project, the
effectiveness of its strategies must undergo frequent evaluation, After an
appropriate period of operation, a project should produce evidence to support
its continuance, expansion, or termination.”

Conclusion

Developing a program to effect changes in weaning behaviors is a complex
task. The weaning phenomenon is one that involves many aspects of life—both
individual and community. The ficldworker must discover and understand the
factors that determine the choices of weaning age, length of weaning, and
weaning foods. These factors must be understood as interrelated. The
implications of changing any aspect of this system of factors must be evaluated
and communicated to planners and policymakers before an intervention is
undertaken. The chapters that follow attempt to provide guidelines for problem
identification, program development, and project implementation.

¢ Chapter V1 lists other obstacles to change that may be encountered once a project is underway.
* See Chapter 1X.
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{Photo by Ruth Angove)
FF community members in weaning projects,

THE GREATER THE INVOLVEMENT O
the greater the chances the community will adopt beneficial new weaning practices.
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Chapter I1

Recognizing the Problem: Assessing
Nutritional Status in Weaning-Age Pepulations

How to Evaluate the Prevalence of Undernutrition

To plan and budget for weaning-food interventions, nutritional and health
planners must be able to determine the prevalence of undernutrition in weaning-
age children in a given population and focation. The team assigned to work in
the field also needs this information. In addition, both planners and the field
team will find it useful to understand the major contributing factors to
malnutrition in a community, such as inappropriate child-rearing practices,
underfeeding of available weaning foods, frequent episodes of disease combined
with food withdrawal, or the many contlicting responsibilities of moihers,
including work outside the home. This chapter illustrates briefly how planners
can use thisinformation in relation to other indicators of malnutrition. Chapter
I provides a discussion of how project workers can evaluate the major
contributing factors to malnutrition,

Approaches to Obtaining Data

The following three approaches are most commonly used to assess the
extent of malnutrition cither in a community or a larger population group:

1. Clinical records, usually retrospective from hospital and outpatient clinics,
which give clinical and biochemical evidence of malnutrition.

2. Cross-sectional nutrition surveys of anthropometric and clinical measure-
ments, which, il ageis reliably obtained, can be analyzed to show the proportion
of undernourished children by age group and by 'sex.

J. Longitudinal surveys of weight changes in weaning-age children carried
out prospectively by growth-monitoring programs or by mothers themselves.
These surveys are primarily useful for collecting data on weight-for-age but can

*The primary cortributors to this chapter were Gretchen Berggren, Juliet Tuakli, Nevin Serim-
shaw, and Heidi Van Arsdell.
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also be used to obtain information on morbidity and mortality.'

Of these three approaches to obtaining data, longitudinal surveys of weight
changes in children provide the most accurate evidence of nutritional status of
aweaning-age population. However, if cost, time, and manpower are paramount
considerations in choosing among the possible approaches, a cross-sectional
survey of anthropometric indicators for a representative sample, such as those
listed in Table 1. is the best option. In theory, assessing nutritional status
through a clinical examination should provide a record that would offer an
initial step in a field-team evaluation of a project site or region. Such records,
however, provide a biased sample, and frequently information on nutritional
status is found to be incomplete and inadequate.

Each of these three approaches can be used to assess the nutritional status of
both local and lareer populations, and also lend themselves to different
specialized purposes, such as using cross-sectional surveys to assess prevalence
of various grades of malnutrition and surveillanees extracting data from clinical
records to evaluate the need for clinical intervention: and analyzing growth
monitoring data to evaluaie the effect of a project. A detailed discussion of
cach approach follows,

Clinical Records

An evaluation of nutritional status based on health records from dispensary
or outpatient clinics usually underestimates malnutrition because frequently
only the most severe cases are seen in clinies and because coverage is generally
incomplete. Programs that utilize outpatient clinies or dispensaries without a
community outreach progranmi commonly cover only from one-fifth to one-
third of preschool children: for the purposes of evaluation, such a sample is
biased. In generai, the greater the distance between a health unit and a
houschold, the less likely that ic will be reached with preventive services,
including nutrition programs.

A sccond bias in records s related to the consisteney with which healthworkers
look for, and reliably diagnose, malnutrition in various degrees of severity.
Unless a protocol is in effect that requires consistentanthropometric, clinical,
and lab®ratory measurements ol all chitdren who enter a clinical unit. milder
forms of malnutrition will be underreported. Often in developing countries,
malnutrition is diagnosed and reported only for children who are severely ill.
Only the following diagnoses are commonly recorded: kwashiorkor: marasmus;
failure to thrive: anemia; and, in francophone countries, hypodevelopment. If
aprotocol for sereening children for less severe malnutrition is instituted, such
as weight-for-age measurements, the number of cases reported is dramatically
higher,

' See Chapter V.,
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Table |
Direct Indicators*

28]

o

0.

Anthropometric*

. Birth weight

. Weight-for-age

. Longitudinal growth faltering
. Weight-for-height

. Head circumference

Arm circumference

Biochemical*

- Hematocerit or hemoglobin

. Serum albumin

. Delayed cutancous hypersensitivity
. Other immunological tests

- Analysis of nutrients in blood or urine

Clinical*

. Protein-calorie deficiency

i Protein deficiency relative to calories:
Kwashiorkor

b. Protein and calorie deficiency:
Marasmus

. Iron deficiency, folic acid deficiency:

Nutritional anemias

. lodine deficiency: Goiter, cretinism,

mental retardation

- Vitamin A deficiency: Night blindness,

xerosis, xerophthalmia

- Vitamin D deficiency: Rickets, bow-

legging, wrist-swelling, rachitic rosary,
tetany

. Thiamine deficiency: Beriberi**

- Thiamine-niacin deficiency: Character-

istic dermatosis, diarrhea**

. Vitamin C deficiency: Swollen gums and

subperiosteal hemorrhages, skin pete-
chiae, and mucosal bleeding,

**Now rare.

*In approximate order of usefulness: for the strengths and limit
tors 2 through 6 in the list below, see Chapter V.

Cross-Sectional Nutrition Surveys

Local surveys  Some simple techniques for
of the children of a village have been outlin
based on their research in Nigeria. Their
one-hundred-percent coverage, and
The results are interpre

acteristically biased by self-selection.

* David Morley and M. Woodland, How They
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Health Care in Developing Countries. New York: Oxford University Press, 1979,

ations of anthropometric indica-

assessing the nutritional status
ed by Morley and Woodland?,
approach maps a village to assure
all the children in the village are weighed.
ted to indicate the severity and prevalence of
malnutrition. Weight surveys of this type done by commurity-based health

projects are far better than surveys of clinic populations, which are char-



Nationai surveys The preliminary steps for a national nutrition survey,
which collects data on anthropometric and clinical measuremems, include:
obtaining existing data on population distribution and demographic composition
of the population; and, based on these data, determination of the sample size
needed to obtain representative information. The determination of sample size
is influenced by (a) the resources available, (b) time and logistical constraints,
(¢) the pature of sample distribution assumed applicable, (d) the extent and
depth of information required, and (e) the preasion desired for statistical
estimates.

National nutiition surveys will be costly and may contribute very little
information useful in improving the nutritional status of mothers and children
unless:

a. Competent health workers experienced with local views and customs

participate in developing the survey protocol;

b. A statistically reliable sample is obtained:

¢. Fieldworkers undergo standardized training (standardization exercises
should be repeated at regular intervals if data collection is prolonged);

d. Equipment is accurate and peecise and standardized at [east daily;

e. Manpower and cquipment are available to check data for errors, to
process data, and to carry out statistical analysis;

f. Findings are interpreted with a multisectoral view (agronomists, econo-
mists, physicians, and educators should be available to help evaluate the
significance of the data within the context of the population from which it
was obtained);

g. National agencies and local individuals are motivated to utilize survey
findings in devising more appropriate nutrition messages and developing
cost-effective programs,

National nutrition surveys conducted in the past have usually had cross-
sectional rescarch designs, that is, individuals of many ages are measured at
one calendar time. These studies have tended to show that the effects of
malnutrition peak in the second or third vear of life. This finding may be
wrongly interpreted sinee longitudinal surveys, which are designed to measure
individuals several times at a series of ages, reveal that growth faltering begins
much carlier, often wiihin the first six months of life. The most reliable survey
data are longitudinal weight measurements of individual children, combined
with less frequent length measurements, but this approach is seldom feasible in
national surveys.

L ongitudinal Surveys: Growth Monitoring
Advantages Growth monitoring is preferable to cross-sectional nutritional
surveys as a method for detecting malnutrition.” The growth monitoring method

¥ Growth monitoring is described in detail in Chapter V.
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can detect a malnourished child who may be overlooked by a point-prevalence
nutritional survey. A glance at a longitudinal growth record will reveal whether
a child is currently undernourished, and information about the pattern of
weight over time together with morbidity information can reveal a child on the
road to malnutrition.

Weight measurements can also be analyzed together with less frequent
measurements of length, both in growth charts for changes over age spans and
also for specific ages, according to Waterlow's method of cross-tabulation.

Sometimes weights at specific ages—data that can be recorded in Cross-
sectional nutrition surveys—are analyzed according to a method devised by
Gomez that relates weight-for-age to a reference population; thismethod does
notdifferentiate between wasring and stunting (see Glossary) as do the Waterlow
tables, but this distinetion is not important during the first two years of a child’s
life. The Gomez weight classification has been used most frequently with the
Harvard reference standards. Now, this classification system should be used
with World Health Organization reference values, which are equivalent to the
preferred standards: the United States National Center for Health Statistics
standards.”

The interpretation of longitudinal weight datais helped by accompanying
data on the occurrence of acute and chronie diseases because these influ-nce
weight gain. Also useful for interpreting growth curve data is information on
critical variables that affect carly growth, such as, birth weight, season of birth,
child feeding practices with respect to mother's activities, and socioeconomic
status,

Disadvantages  The major disadvantage of this approach to collecting data
is that growth monitoring cannot be done so quickly as a cross-sectional
survey. Growth monitoring requires the long-term cooperation of a family and
repeat visits to a houschold, which may be logistically difficult. It has been
demonstrated in several parts of the world that, when weighing scales are made
available, mothers™ groups can maintain weight-for-age charts themselves,
whichlessens the logistical burden. However. some continuing external advice
and encouragement is required, and mothers’ cooperation may vary. A project
must plan for mothers to have long-term access to a neighborhood scale, and
they will need guidance so that they can understand the meaning of the charts,
Another problem with mothers™ using growth charts for making decisions
aboutinfant feeding is that interpreting them for the onset of growth faltering is
somewhat subjective. Methodologies have been proposed that assess precisely
this change in the weight curve in an objective and consistent manner, but
these methods are too complex for use by most mothers in developing countries.

Y Waterlow's method is deseribed in Chapter IX and in the Glossary.
* See Chapter V,

* See Chapter 1X for a discussion of standards,
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Kinds of Indicators

Clinical records, cross-sectional surveys, and longitudinal surveys, can all be
used to obtain data on a variety of either direct or indirect indicators of
nutritional status.

Direct Indicators

Direct indicators include anthropometric measurements, such as weight,
height, and head circumference; clinical evidence, such as edema, scaly skin,
or apathy; and biochemical measurements, such as hemoglobin and serum
albumin. Table 1 lists a number of direct indicators.

Indirect Indicators

Indirect indicators include food consumption survevs and observations on
infant feeding practices, including what the infant consumes, as well as how the
.oo0d is prepared and fed. Morbidity and mortality rates from infectious diseases,
such as diarrhea and measles, are also indirect indicators. Age-specific mortality
rates of infants and preschool children, particularly the rate for one-to-four-
year olds, are useful for determining the consequences of improper weaning,
The importance of the relationships between death in the second year of life
and malnutrition, infection, and inappropriate weaning practices has been
well described.’

How to Interpret Clinical Indicators of Malnutrition

Clinical signs arc most important for diagnosis of protein and energy
malnutrition, anemia, cretinism from severe maternal iodine deficiency, and
for vitamin A deficiency. Protein-energy malnutrition of carly childhood is a
designation that includes a spectrum of nutritional disorders ranging from
acute protein deficiency. known as kwashiorkor, at one end of the spectrum,
and acute energy deficiency or nutritional marasmus at the other. Marasmus is
a disease of weaning-age children who have received grossly insufficient food,
either in association with inadequate breast-milk intake or as inadequate
replacement of breast-feeding. Kwashiorkor occurs in association with abrupt
lowering of the protein content of the diet: the dietary protein content can fall
when breast-milk intake is dramatically lessened and typically replaced by a
starchy gruel.

Kwashiorkor
Edema is the most obvious and consistent sign of kwashiorkor. Edema is
readily diagnosed by applying thumb pressure to the lower leg for three

7 John E. Gordon, John B. Wyon, and Werner Ascoli, "The Second Year Death Rate in Less
Developed Countries,” The American Journal of the Medical Sciences 254(1967):357-380,
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seconds. If an indentation persists after pressure is removed, then edema is
present, and a clinical diagnosis of protein deficieney can be considered
positive. Other causes of edema in young children, such as kidney disease, are
too rare to be of public health significance. When edena is present. the fluid
accumulation increases the child's weight beyond that of the true body mass, so
that weight measurements are unreliable indicators of nutritional status.

.o ';_- ey,
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(Photo by Kirsti Kormu)
BABY SUFFERING FROM KWASHIORKOR.
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In addition to being edematous, the child with kwashiorkor is character-
istically emotionally unresponsive unless provoked., anorexic, and wretehed in
appearance. Some individuals also exhibit the following signs: a so-called
moon face, and skin lesions in which there is dyspigmentation of sharp-edged
patches or a flaky-paint dermatosis. Alterations in the hair include changes in
texture, lightening of color, casy pluckability, and thinning. If periods of
depletion and rehabilitation atternate. bands of lighter and darker hair may be
seen {the flag sign),

Marasmus

The most noticeable feature of marasmus, which primarily affects infants
(children in the first year of lifer, is marked wasting of fat and muscle and
retarded growth. Aninfant suffering from this syndrome may have a char-
acteristically wizened face and a prematurely old appearance.

The Continuum of Signs of Malnatrition

[tisimportantto recognize thatadvaneed hwashiorkor and marked marasmus
areextremes ina continuum of intermediate signs. A child may be on the road
to malnutrition without these dramatic signs.

Vitamin A Deficiency

Clinical vitamin A deficiency cinalso be diagnosed through direct exam-
inction. Damage to the exe ranges irom Tunctional changes in dim lignt vision
(night blindness) to otk irreversible blindness. Surveys that seek information
on how achild sees asunsetor when coming indeors after playing in the bright

{Institute of Child Health, University of London)
BABY SUFFERING FROM SEVERE MARASMUS.
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sun are helpful. Field staff should be trained to use standard procedures and
local terminology to identify varying degrees of vitamin A deficiency, such as
night blindness. Bitot’s spots, drying of the cornea, and nutrition-related
blindness.

Anemia

Anemia is common in underdeveloped populations and is most often due to
iron deficiency. Its functional consequences lead to reduced resistance 1o
infection, lowered physical capacity. and impairment of some types of cognition,
Anemia can be readily detected from a fingertip blood sample even un ier field
conditions. Anemia cannot be reliably diagnosed by physical examination, The
easiest reliable method is collection of blood in a smatl heparinized capillary
tube and determination of packed cell volume thematocrit) in a battery-operated
microcentrifuge that can be held in the hand and can handle eight samples at
one time inonly two minutes. Alternatively, hemoglobin may be estimated with
the same size sample and a Sahli hemoglobinometer for obtaining color-
comparison readings. Where samples can be brought back to a nearby
laboratory. there are convenient photometric methods. Fortunately, for public-
health purposes itis not necessary to obtain the larger blood sample and carry
out the complex and costly battery of tests required to distinguish among the
various other nutritional causes of anemia.

Goiter

If endemic goiter is detected in the mother of an infant, this finding can be
taken as presumptive evidence of at least borderline iodine status in the infant.
Endemic goiters due to iodine deficiency can be readily detected by palpation
and visual examination of the front of the neck. A thyroid gland is judged as
goitrous if cach of its lima-bean-shaped Lateral lobes is determined to be three
to four times the size of the outline of the thumb nail of the individual
examined. (The lateral lobes of a normal thyroid gland are relatively flat) If
visible upon inspection with the head in a normal position, the goiteris rated as
Grade two or. if visible ata distance. as Grade three. Field staff can be readily
trained in the examinatior: procedures.

How to Interpret Indirect Indicators of Nutritional Status

Mortality Rates

Infant mortality rates  Scveral kinds of mortality rates routinely caleulated
for children can serve as indirect indicators of malnutrition during the weaning
process. A high rate of fatalities from infectious discases. especially diarrhea
and measles. suggests undernutrition as a complicating factor. While many
deaths in the first few months of life, such as those due to neonatal tetanus, are
notdirectly related to nutrition, infant mortality is still a good reflection of the
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Tabie 2
Comparison of Mortality Rates in Some Developing and Developed
Countries for Infants and One-to-Four-Year Olds

Country IMR 0-12 months Death rates ages 1-4 years
(circa 1980) (per 1000 live births) (per 1000 same age)
Benin 154 M0
Mauritaia 143 RINI]

India 12} 17.0
Guatemala 70 6.0

Mexico 560 4.0

United States I2 0.7

Denmark 8 0.5

SOURCE: World Bank. World Development Report tWashington, DC: World Bank. 1982),

nutritional status in a population.® Excess mortality in the one-to-four- year
age-range is an even more specific indicator. The postneonatal infant mortality
rate is a still better indicator, but is seldom available.

Fortunately, infantile beriberi due to thiamine deficiency in the mother's
milk is now rare. Where it oceurs, however. it contributes (o mort: tlity three to
four months postpartum.

One-to-four-year mortality-rate  The one-to-lour-year mortality-rate in many
developing countriesis as high as 20 (o 40 per 1000 and is a sensitive indicator of
the extent ol a nutrition problem during the weaning period. The one-to-four-
year mortality-rate in developed countries is tess than one per 1000, or 20 to 40
times less than that in most developing countries (Table 2). On a vlobal basis
deaths in this age group toial 3.4 million per vear and studies suggest that at
least two-thirds of these deaths are associated direetly or indirectly with
malnutrition,

The six-to-24-month mortality-rate  Probably the most sensitive indirect
indicator ol nutritional deficiencies during the weaning processis the mortality
rate between the ages of six and 24 months. In this period the synergistic
mteraction of malnuatrition and infection is responsible for most of the deaths
regardless of whether the cause listed is due to one or the other. Mortali ty data
are generally avaitable, however. only for the first year tinfant mort: tlity), and
then for one to four years, unless specially colleeted for research or surveillance
purposes.

Cause of Death
The cause of death in children in developing countries is usually listed cither
as diarrhea or respiratory infection. Deaths are also often attributed to parasites.

* Infant mortality is defined as death in the fiest year of a child's life.



Table 3
Causes of Death by Age in Children under 15 Years of Age
in Four Highland Villages in Guatemala, 1956 and 1957*

Official vital INCAP
Cause statistics investigation
Congenital malformations and
diseases peculiar to carly
infancy 43 49
Discases of the respiratory
system 35 42
Diseases of the digestive
system 21 R
Infective and parasitic
diseases:
Whooping cough 12 17
Intestinal parasites 58 0
Other 9 10
Other specified causes:
Kwashiorkor 0 40
Other deficieney diseases 1*e K}
Other 2 0
Hl-defined or unknown 4 17
Not investigated 0 7
Total 22 222

*This table was adapted from one appearing in "An Investigation into the Causes of Death in
Children in Four Rural Communities in Guatemala,™ by M. Behar, W, Ascoli, and N. Serimshaw,
Bulletin of the Workd Health Organiztion, 19:(1958), p. 1099,

**Died ina hospital in Antigua, Guatemala,

However. the Latter two are most often associated with malnutrition and are
commonly complications in malnourished children of infectious diseases like
measles, tuberculosis. and whooping cough. Behar and co-workers have
tabulated the major causes of deaths of children in four Guatemalan villages as
determined by investigation of cach compared with the cause renorted by the
town clerk in the official records (Table 3)." Nearly one-fifth of the deaths
occurred with signs of kwashiorkor and most of the remainder were caused by
infections that would not have been fatal to well-nourished children. These

* Moises Behar, Werner Ascoli, and Nevin Serimshaw, “An Investigation into the Causes of
Death of Children in Four Rural Communities in Guatemala,” Bulletin of the World Health
Organization, 1901938):1093-1102.
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findings would not have been apparent from the town records that are used in
national and international vital statistics for a given country. In Table 3 the first
column shows causes of death classified according to the national vital statistics.
It should be emphasized that, with the exception of one child who died in a
hospital in Antigua, none of these deaths was certified by a physician. The
town clerk wrote down his owir interpretation of the cause of death, based on
the opinion of a relative or a family friend. The second column in Table 3 lists
the deaths as classified in the investigation by Behar and co-workers (the
INCAP investigation) in which the findings were markedly different from the
first in several important categories, especially kwashiorkor and also diseases
of the respiratory and digestive systems and whooping cough. Similarly, Puffer
and co-workers analyzed the cause of death excluding neonatal deaths in
children under five years old from death records in Latin American populations
and calculated that over 60% of the deaths from infectious discases were
related to nutritional deficiencies. This figure may be low." When postneonatal
deaths under 15 years of age in four Guatemalan villages were investigated by
home visits immediately after death, it was concluded that over 80% would not
have died had they not been malnourished.!

Indirect Indicators Other 'Than Mortality and Morbidity

Factors other than morbidity, which are associated with the evolution of
malnutrition, are uscful indireet indicators. In developing countries, in com-
munities in which breast-feeding is not the rule during at least the first six
months of an infant’s life, rates of infant v .nutrition are usually higher than in
communities where breast-feeding is more common. Unavailability of weaning
foods or obviously poor child care may also be useful indirect indicators of
maloutrition. The presence of a cluster of indirect indicators is a more reliable
predictor of the magnitude of malnutrition in a community than a single
indicator,

Groups of indirectindicators can be evaluated by organizing them in a table
that shows the association with problems diagnosed in a population. Table 4 is
an illustration of this technigue.

What to Do in the Absence of Large-Scale Survey Data

When it is not possible to use existing survey data or to set up surveys to
measure indicators of the nutritional status of mothers and children, time and
effort must be spent examining any previous studies and extracting other
evidence of malnutrition, such as data from hospital and clinic records. (See

" Ruth Rice Pulfer and Carlos V. Serrano, Patierns of Mortality in Childhood (Washington, DC:
Pan American Health Organization, 1973, p. 184,

' Behar, Ascoli, and Scrimshaw, “An [nvestigation into the Causes of Death of Children in Four
Rural Communities in Guatemala,” pp. 1100-1102,
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the beginning of this chapter.) An appraisal of resources available for solving
nutrition problems should also be made.

Studying the Determinants of Malnutrition

A health planner should go beyond a simple assessment of the extent of
malnutrizion in a popualation. The primary determinants of malnutrition must
also be studied. Table 3 provides i framework for understanding the evolution
of fatal malnutrition. Sociocultural and ceonomie factors related to weining-

age malnuatrition, such as those listed in the first two columiss in Table 5, are
discussed in detail in the nest chapter in this manual,

lable |

Problem Evaiaation Using Indicator Clusters

Problem Presented
to Heaith Planners

High mortality
associated with
diarrhea

Malnutrition

High mortality
associated with
measles

Factors
Contributing to
the Problem

Indicator
Fxanples

* High dearh * Contaminared

rates i weaning foods

second vear and water

of life o Withdrawal of
lood during
illess

* Dehydration
¢ Poor personal
SUNIANY priactices

* Cross-see- * Inadequate
tional weight, food consumption
length, and together with in-
arm circomlier- fection

ence data and
individual growth — milh production
curves indicating — or feeding sehed-
growth faliering ule

between siv and

2 months

* Diarrhen e Malnunition

with during weaning
meisles period
e Lack of immu-
nization

s Inadequante breast-

Some Information
Needed

* Microbiological
evaluation of wean-
ing food as prepared
and fed and water
contimination

* Serial records of
weight gain and mor-
bidity

* Observations of
I'L'L'dinlu and other
care during illness

* Culural views of
illness and treat-
ment

e 24 hr diet recall

* Intrafuamilial food
distribution

* Vaceination coverage
and morbidire rates

¢ Assessment of breast-
milk intake (feed-

ing practicest

* Nutrition assess-
ment studies

e breast-feeding
prevalence study

e Vaccination cover-
ape




Tuble 5

Information Useful in Assessing the Evolutio of Malnutrition

Risk Factors
Low birth-weight

Single parent
family

Low sociocco-

nonuic stiatus

Contamination of
environment

Lachk of running
witer or limited
supply of water

Detrimental
cultural views
regarding value
of children,
appropriate foods
and feeding prac-
tices for infants
Seasonal varia-
tons in availa-
bility of foods

Heavy work sched-

ule of mother

Witeracy of
mother

Large Tamily size

Inadequate
Nutrient
Intake

Breast-feed-
ing practices

Age of intro-
duction of
complementary
food

Frequency of
feeding and
type of foad

Anorexia due
to illness

Feeding prac-
tices during
illness

Who feeds baby

Inadequate
Rate of
Weight Gain

Growth charts

Morbidity
record

Dictary intake

Frank
Mlnutrition

Anthropo-
metric data

Death

Age-specific
and ciuse-
specific mor-
tality rates
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Chapter III*

How to Collect Information on Child Diet
and Feeding Practices

Introduction

In ncarly all developing countries, relatively low-cost vegetuble sources
of protein and energy suitable for weaning-food mixtures can be
identified.” However, the weaning foods actually in use are often
imadequate in caloric density, protein concentration and quality, and
sanitary characteristics. thadequate weaning foods may lead to growth
faltering, increased morbidity from infections, and high mortality. This
chapter discusses th the Kinds of information that should be collected in
acommunity inorder to evaluate dietary adequacy and feeding practices
for infants and young children during the weaning period, (2) data
collection techniques, and (3) a step-by-step procedure for obtaining
data.

To evaluate weaning diets and feeding practices, information is
needed on: (1) the Kinds of feeding practices and the composition of
weaning diets: (2) the foods available in the home and community
suitable for feeding young children: and (3) the environmental, eco-
nomic, and sociocultural factors that influence the choice of weaning
foods, the way they are fed, and by whom and under what circumstances
they are prepared and given to the young child.

*Contributoss to this chapter were Tina Sanghivi, Shubh Kumar, Gretel Pelto, Mary Serimshaw,
and Karen Mitzner Heidi Van Arsdell and Ellen Messer provided valuable suggestions.

The weaning period is the time during which a child receives liquid, semi-solid, or solid foods in
addition to breast milk, Chapter IV contains @ more thorough treatment of this subject and
provides information concerning nutritious weaning diets and sanitary food preparation and
storage techniques. The terms “weaning foods™ and “complementary foods™ are used inter-
changeably in this manual.
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Child Feeding Practices

A task of the highest priority for project workers is identifying the feeding
patterns and practices in a community that contribute to good health and
nutrition. Some children may be healthy and adequately nourished because
their mothers have been able o overcome potentially hazardous conditions,
beliefs, and practices characteristic of their community. For example, they
may provide their babies with sanitary preparations of nigh protein, energy-
dense. easily digested weaning foods such as those deseribed in Chapter 1V,
Much can be learned by the project team from such mothers, and they may be
extremely important in effecting changes in weaning diets and practices in a
community.

Table 1 lists practices frequently tinked with malnutrition. In conjunction
with identifving beneficial feeding patterns and practices, an carly task should
be to determine which practices- those listed in the table or others—may be
associated with weaning-age malutrition in the project area. For example, a
very prevalent weaning problem leading to diarrhea and other discases is fecal
contamination of weaning foods, mainly due 1o poor personal hygiene of food
handlers.” A possible seenario resulting in contamination would be a mother's
defecating. nor vashing her hands sulficiently, and then preparing food for her
baby. In addition. a diet madequaie in quantity and quality. particularly if the
child is ill. contributes 1o the syiergism between malnutrition and disease
deseribed in Chapter 1.

Factors Affecting Diet and Feeding Practices

[t is eritical that the team realize. as was emphasized in Chapter 1 in this
manual, that the factors responsible for weaning-age malnutrition are only a
part of a much larger cluster of causes and effects of ill health in a community.
Feeding practices are directly related 10 cconomie. social, technological, and
biological factors in the community. Some examples include cultural beliefs
about acceptable foods, availability or distribution of houschold income. and
the amount of time a mother has available 1o prepare food. Before proposing
changes in existing feeding practices, fieldworkers must matke thorongh efforts
to understand the bases for them. Figure 1 provides an overview of nijor
factors related o weaning problems. The sections that follow give detailed
miormation on some of the most important of these lactors.

" Fieldworkers should be aware that diaerheal discases are primarily spread by contaet, not
primarily by contaminared water. In many conmanities. even where bisie sanitation fucilities
existand are used by adulis, soung children are permitted o defecate indiscriminately. Feeal
contamination can alo result from animal feees, The organisims present in feees and responsible
for most acute disrrheal episodes in young children are introduced into weaning foods by
unhygienic food handling and from contammated utensils and contminated water.



Food Availability and Usage

Weaning diets used ina community will, of course, be directly influenced by
the food available. Both to understand a community’s choices from available
foods and also to formulate recommendations for new complementary feeding
patterns, the project team needs the following information on food availability
and usage: what protein- and energy-rich sources are available to families from
their own production and from markets and stores: what seasonal variations
occur in the availability of foods:; what foods are used in family diets; and what
are the resources available for cooking and storing foods? For many rural
housceholds, home food-production is a major source of dictary intake, but
when ahousehold has no cash income., a proportion of the foods produced may
be used o barter, In arcas where family food-production is a major source of
food. project workers should determine what proportion of the foods they
produce @ family usually consumes. The availability and usage of foods from
complementary feeding programs (Chapter VITD should also be documented.
Gathering information on foad availability and usage is treated in detail in the
present chapter in the section, "Data Collection Procedure.”

Knowledge and Beliefs

The knowledge, attitades, and beliels of a child’s caretaker may be the most
important determinants of whether the child will be well-nourished. A morher’s
beliefs about the nutritional content of foods ind her understanding of the
causal factors of disease may have very powerlul effects on a child’s well-being.
For example, children may be fed food that is inadequate in quantity and
quality because a community believes that feedings of sugary liquids are
appropriate Tor habies. Another example of a common detrimental practice is
starving children during ilhness. o practice that can seriously reduce a child’s
chunces of recovery.”

On the other hand, itis also critically important to consider the usefulness of
attitudes or beliets that appear to be mere superstitions. For example, mothers
in the South Pacific do not give babies fish because they believe it will make
their offspring wanderers in life. like fish. In fact. some fish in the region
contain a nerve toxin that could cause illness.

Acceptahility and Avoidance of Foods

Even if nutritious foods. such as sovbeans and cowpeas, are available, food
customs may prevent their etilization for weaning-age children. Such a custom
may have developed because these vegetable sources of protein are digested
poorly by a voung child if they are not adequatety cooked.!

The project team should pay very careful attention to the preparation of
foods that are already acceptable to a community. Making minor alterations in

" See Chapter 1V,

* See Chapter 1V and Appendix 2,
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Table |

Examples of Detrimental Feeding Practices

Type of
Detrimental
Feeding Practices

Feeding Infants
Contaminated Foods

Insufficient
Quantity

Inadequate
Quality

Inappropriate Age
for Introducing
Supplements

Starving Sick
Children

34

Specific Example

Feeding liquid or solid foods that have been fecally contaminated,
made with contaminated water, or madequately cooked or stored
under conditions that allow the growth of viruses, bacteria, and/or
parasites.

Giving child nutriticus food in 0o small amounts.

(1) Overly diluted or nonnutritious starchy foods, such as starchy
rool, tuber, or cereal preparations {widely reported in African
countries),

(2) Bottle-feeding of starch water, sugar water, oy diluted milk-based
preparations (common in urbanizing communities around the world,
and more widespread in Central.and South American and Carib-
bean countries).

(1} Delayed complementary feeding, sometimes until 12 months of
age (common in many parts of Africa, India, Pakistan, Sri Lanka
and other Asian countries, especially in rural communities).

(2) Too early feeding of prechewed rice preparation in Thailand.

Children with diarrhea are often not given food (common in Asian
countries and elsewhere),



Table | (continued)

Effects of Harmful
Feeding Practices

Diarrheal and other diseases
commonly caused by infectious
agents and parasites.

Marasmus, failure to thrive

Both (1) and (2) in the Specific
Example column are associa. 2d
with kwashiorkor and growth
retardation that begin around six
months of age. They are also
associated with diarrheal discase
and growth retardation, some-
times as carly as three months of
age, and with an carly end to
breast-feeding.

{1) Results in growth retardation
that begins around four months
and usually peaks between six to
24 months.

(2) Results in reduction in the
amount of breast milk produced
by mother.

Results in delayed recuperation,
severe growth retardation, and
increased susceptibility to bouts
of infectious discases.

Comments

This is perhaps the most widespread of all problems. The
unhygienic conditions mentioned in the Spzcific Example
column may be due either to inadequate maternal care or
to the child’s being cared for by an older sibling, grand-
parent or another member of the extended family.

Parents sometimes have incorrect beliefs concerning

a young child's capacity or needs for food or sometimes
do not feed an infant frequently enough. Insufficient
quantity is also linked to seasons of high workload in
households or communities.

Foods do not provide either adequate protein or

adequate energy in quantities that can be accommo-
dated by the stomach of a small child.

Parents often determine schedule of regular feeding
of supplements by developmental milestones (e.g., ap-
pearance of teeth, learning to walk, or learning to say
the words “food"” or "bread”) because they are unaware
of the nutritional requirements of the growing child.

We are not reierring to not giving children food when
they are anorexic or unable to tolerate any food by
mouth. We are concerned with the denial of all or some
foods because of such beliefs as that iliness and foods
have “hot™ and “cold™ attributes or that feeding will hurt
the digestive system.
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Figure 1
Sociocultural, Economic, and Other Determinants of Weaning Problems

¢ Unsanitary practices leading to fecal ¢ Unavailability or excessive cost of
and other forms of contamination fuel®
® Lack of education and knowledge about ® Inadequate family food production
nutrition and health I .
* Insufficient cash incomes and food
® Avoidance of nutritious foods, such as budgets
soybeans .
yhe ® Lack of maternal employment, income,
e Customary use of nonnutritious and time
complementary foods, such as sugary . . . .
om s SRy * Economic devaluation of chitd and
liquids
carctakers
* Harmfu! traditional food preparation . . .
. . ® Scarcity or lack of nutritious
methods, such as using unsanitary RN .
. d weaning-food alternatives
utensils
o Failure 1o feed infants nutritious ‘Technological Variables
food available o other household
members ® Unsunitary waste disposal
* Limitations on women's role in * Impure water supply
houschold decision-making, so that )
. . . . * Inadequate food-storage and
infants” and nursing mothers’ needs are P
preservation facilities
not adequanely mer
. . N _ A * Absence of or inadequate food processing
¢ Disruption of breast-feeding because of
migration or urbanization and employment o Lack of feeding wtensils
® Inadequate communication system
Biological Variables * Lack of time/labor-saving devices for women
¢ Infectious discases Health Care Variables
® Low birth weight . L
e Lack of immunization
® Low birth order . :
® Absence of feeding or oral rehydration
* Sexof infant: female programs

Sociocultural Variables

Economic Variables

Female babies in some cultures receive wee

male babies.

wing diets of poorer quality and/or quantity than

cooking is necessary for all the
and VI: the cost of fuel can be a

Fuel cost and availability is particularly important because
weaning preparations described in this manual (Chapters 1V
major obstacle in developing countries,
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how these are prepared or fed to improve them nutritionally is more likely to be
accepted than introducing new foods. However, new family foods, for example,
pasta in Guatemala, have been readily accepted, especially convenience foods.
In the context of new weaning foods, particularly convenience foods, it is
important to stress that nutrition education is crucial to: (1) assure that such
preparations are not used as replacements for breast milk and 2) that they are
prepared, fed, and stored appropriately and hygienically as deseribed in
Chapter 1V.

Influenee of Family or Community Members on Weaning Diets

A broad range ol influences, other than the mother’s, may affect what kinds
of complementary foods are used and how much of them are given to a child.
Fieldworkers may find, for example, that a young sibling or a grandmother
prepares most of the complementary food for a weaning-age child.

Fuel Availability

Fuel availability can be eritical to the success of recommendations for new
weaning diets. Obtaining traditional cooking fuel, such as firewood or dung
pattics. may require excessive time, while purchased fuel, such as charcoul or
kerosene, can require cash that is difficult for rural houscholds to carn. In
addition, the appropriate fuel may vary with the kinds of Tood preparation.
Fuel availability may influence the following:

o The frequency of food preparation:
e The amount and variety of cooked food:
o The feasibility of boiling water and sterilizing utensils: and

o The amount of time available for food preparation.

Maternal Employment, Income, and Availability of Time

In many houscholds two factors determine a mother's capacity to give
improved complementary foods to her child: her access to cash and other
family resources and the time she has to prepare and feed complementary
foods. Most women in developing countries do time-consuming labor outside
the home. such as planting and harvesting crops, or in urban areas, service and
factory labor. Unfortunately, increasing a mother’s income by nondomestic
employment may decrease the time available for food preparation and
childrearing. In this case, the alternative child caretakers should be directly
involved in the weaning-food project.

When people own land, self-employment is more common than wage labor.
Regardless of the kind of employment or whether it is paid, there are great
seasonal variations in the time women require for work outside the home. This
variation should be taken into account in assessing the feasibility of weaning-
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THE PHOTOGRAPHS ON THIS PAGE AND THE

NEXT ILLUSTRATE TWO
ASPECTS OF THE CRITICAL ROLE OF WATER IN W

EANING-FOOD PROJIECTS.
The factors responsible for weaning-age malnutrition are only
cluster of causes and effects of ill health in a community. fee
related to economice, social, technological, and biologi

a part of a much larger
ding practices are directly
cal tactors,

iSource: AID)
SEASONAL DROUGHTS AND WATER SHORTAGES MAY AFFECT WEANING
PRACTICES. In this photo an Indian farmer starts the pump that raises water more than
S0 feet to irrigate his rice paddies.
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food recommendations. Furthermore, independent of scason, women may
move in and out of the work force more than men, especially women in
developing ceuntries who tend to have fittle training and are employed at lower
income levels il their labor is reimbursed at all. Women with several young
children are more likely o withdraw from the paid work force until other
houschold members can assist in childeare.

Cash Incomes and Food Budgets

In most rural arcas. the proportion of housceholds with a steady cash income
is extremeiy small. I a weaning-food project tsee Chapter VI requires a cash
outlay from participants. houscholds with littde or no regular income will
automatically be excluded from participation, will drop out very soon, or
participate only sporadically. In addition, who brings in the cash can determine
whether money is spent on complementary food. If income is carned by the
weaning-age child's parents, it may be more available for the child's needs than
i the carnerisarelative. A mother's carned cash may more often be used foran
mlant’s foods than a father's income.

Project workers necd o fearn how the food budget is allocated to determine
how it may be modified for securing w caning foods, Recommended alterations
i the allocation of the food budget muast be based on the necds of the entire
houschold. not just those of the weaning-iaee child.

Degree of Food Sharing

Another variable affecting child feeding s unequal food sharing. Unequal
food sharing that is not the resubt of differences in appetite or food preferences
is more likelv o oceur in houscholds where overall dicts are deficient.
Observations of order of cating. such as adult males cating first, can provide
valuable clues 1o patterns of unequat food sharing. A pattern of unequal food
distribation in which adult males are most favored and female infants mosl
deprived can result from the economic and social status of adult miles who
may be the sole or primary providers of income and or food.

Guidelines and Techniques for Data Colleetion

This seetion provides bachground information on principles and techniques
for collecting data. How o use these techniques inasystematic investigation of
a community’s dict and feeding practices is discussed in the section,
“Data Collection Procedure

Interview Attitudes

Fieldworkers need o be aware that practices Ieading to weaning-period
malnutrition. such as those indicated in Table 1. are common in many
communities. Fieldworkers also need o have an understanding of sound
nutrition, health, and sanitation practices as discussed in Chapter V.
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Fieldworkers must be extremely careful. however, not to try to impose their
understanding on a community in a didactic. overbearing, impersonal, or
arrogant manner. Understanding the principles of good health and nutrition is
important for ficldworkers. bat this knowledge must be keptin reserve when
Seldworkers are interacting with people in a community with the intention of
gathering information. When collecting dati, fieldworkers need to approach
people i an open-minded manner because their paraimount aim is o {earn
fromt a connmunity, To obtain complete and accurate imformation, they must
hold firmiy in cheek their negative attitudes toward what they may view as
detrimental practices and dicts and try 1o be objective. thatis as nonjudgmental
as a blank page.

A spirit of humility and respectis necessary it fieldworkers are to fearn from
a community the answers to such compley questions as how existing weaning
diets and practices may have been influenced by cultaral. cconomie. and
technotogical factors: how the people understand and explain their weaning
choices and feeding practices: and whether dictary variations and practices
that promote cood health and nutrinon cxist i a communitys.

Fieldworkers who are unable to be sensitive. open-nninded, and compas-
stonate are unlihelv o succeed in gathering complete and accurate information
or in implementing a project’s goals, People are more willing to give mformation
to. and receive it from. people with whom they hive warm and trusting
feetings. In this conteat tieldworkers must be aware that s extremely important
to accommaodate interview leneth and scheduling o the time and work
constraints of those they interview, especially mothers with very voung children.

In general, o team’s attitudes toward o given weaning behavior and their
ideas about changing it must be firmly grounded i b i understanding of the
bases for the behavior, €20 an appreciation for the obstacles to change and ()
an awareness that a change may bring about harmful effects as well as beneficial
ones.”

Infors:ation-Gathering ‘Techniques

Table 2 contains brief descriptions of severad basic information-gathering
techniques. OFf these. comversations, informal interviews, and observation will
prebably be the most useful o the project team. Formal interviews and
participant observation may also be used it a project has sulficient resources.
The appendix to this chapter cAppendix Treontains additional information on
technigues for interviews and observation as well as some interesting examples
of interview situations and diddogues. The following sections focus on
techniques for data collection.

© See Chapter V1L

" See Chapter 1
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Table 2
Information Gathering Techniques

- Conversations: Important data can be obtained through very informal conversations with indi-
viduals or with small groups. In some cases people are more at case in informal settings and talk
maore frecly.

[S%)

Informal interviewing: Compared with formal interviewing (no. 4 in this list}, informal interviewing
is open-ended in structure. A general outline is followed by the interviewer, but additional sub-
jeets can be casily incorporated into the outline as they arise from the exchange between the
interviewer and the respondent. Several kinds of notes may be recorded, but they are usually fess
detailed than those from a formal interview.

-

Observation: The project team should observe events and the behavior of people in the commuy-
nity carefully. Observation provides valuable nonverbal clues as to whattis actually occurring,
4. Formal interviewing: A written series of questions concerning specific tapics are asked of one
mdividual trespondent and recorded in detai,

o

- Participant observation: This technique involves both participating in and observing household
or community activities. Through participant observation ficldworkers can gain important
insights into the evervday life of community members,

Interview Format

A general guideline for the length of an informal interview is that it should
not last longer than an hour. Interviewers must be sensitive to other demands
on & maother's time.

Interviewers™ should familiarize themselves thoroughly with the questions
they will ask and with the overall goals of the interview ahead of time. They
should strive as much as possible to conduet their interviews with spontaneily.

The interviewers should explain their project carefully to cach respondent
SO as not to arouse fear, hostility, or a desire to fabricate information. The
project team should be aware that people sometimes answer questions in a
manner consistent with their values or those of the questioner instead of their
actual practices. For example, mothers may say or believe a food is acceptable
for a weaning-age child, when in practice it is routinely caten only by aduht
males. Such a statement by a mother reflects what is desirable, not what is
actually practiced. Mothers tand others responsible for the care of a child) may
also try to provide an answer they believe the interviewer wants to hear.

The interview should be informal so as not 1o raise the fears or doubts of a
child’s caretaker. Note-taking should be unobtrusive. The structure of the

s generally advisable that the person who interviews mothers be o woman and that local
residents be involved inthe team's efforts. However, if a local interviewer is an intimidating
authority figure, as is sometimes true of a school teacher or a health worker, mothers
responses may be influenced. As an example of one kind of distortion. mothers may emphasize
only what they think the interviewer may see in a positive light.
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interview should be open-ended, that is, if a mother's response inspires a
question that was not planned in advance, the interviewer should ask the
question anyway.

Recording Interview Results

Detailed results of each interview should be recorded by the interviewers as
soon as possible in an office away from the interview site. When ten to twelve
interviews have been completed, the results should be reviewed for emergent
patterns.

General Questions on Dict and Feeding Practices

To identify the weaning diets and practices prevalent in a community and
the individuals responsible for decisions affecting babies' diets, the project
team must find answers to the general questions listed in Table 3.

Probing to Answer the General Questions

Before conducting an interview the interviewers should understand that to
obtain complete answers to the general questions on diet and feeding practices
listed in Table 3, information from observations as well as from additionai
questions will probably be necessary. The information presented in the section
“Factors Affecting Diet and Feeding Practices™ provides a framework for
understanding various implications of the general questions, for developing
questioning priorities, and for determining what kind of detailed information

Tuble 3
General Questions on Diet and Feeding Practices

1. What are the foods used for babies in a community and at what ages are they introduced?!
2. What are the ingredients? used in foods for babies and how are they prepared and stored?
3. What cquipment is used in food preparation?

4. Who prepares compiementary foods?

5. Who gives complementary foods to baby?

6. What techniques are used to feed baby?

7. Who decides the age at which complementation begins; what baby is getting now; and why baby is
being fed particular foods?

"These guestions must be answered whether breast milk or a human milk substitute is the principal
food for children, The age of introduction of each complementary food must be recorded to
determine any range of variation in the community. See Chapter IV for a definition of complemen-
tary foods.

HInterviewers should ask initially for all ingredients in weaning foods. After an answer is given,
interviewers may want to probe for specific food additives people tend to forget, such as sugar
{refined or unrefined), salt, coffee, tea (sometimes added 10 milk or milk substitute), flavorings,
cumin, clove, and chocolate.
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is needed. In some communities fieldworkers may find people reluctant to
answer direet questions about their children because of a belief that such
questions can have a bad effect on the health and future of a child, Field-
workers should then try a pattern of indirect questioning and rely more on
observation,

The purpose of the present section is to expose the reader to the coneept of
probing. which may be defined as a technique of asking direet and semetimes
minutely detailed guestions ina pleasant and unobtrusive manner. The purpose
of probing is to obiain data needed as background information for objective
eviluation and corrective responses 1o detrimental weaning practices.

For example. to answer the general question, Who gives complementary
foods to a child? the following questions may be useful:

Is the child taken by the mother o her place of work tformal or informal) or
to the fields to breast-feed or bottle-feed”? How often s the baby offered food
and drink?

IT the mother does not feed the baby. who does: for example, grandmother,
grandlather. sibling, father, or other carctaker? Does the caretaker leed the
childona regular bsis or only when the mother is sick or busy”? How often does
the carctaker teed the ehild? Where does feeding take place: in the parent's
home or elsewhere?

Toanswer the general question, What technigues are used to feed baby?
interviewers might ask the mother or other carctaker the following questions:

Are liquid foods given by botde, cup., feeding tubes, or by another means?
Does the caretaker give solid Toods by hand. by spoon. chopstick. or by
another means? Does the baby feed itself by hand? Is food masticated before
being Ted to babv? Is o plate or bowl or cquivalent used?

Is the child urged o cat. and il so. how persistently?™ Is food simply placed in
front of the child?

Observation may be necessary to round out the picture of complementary
feeding, including a baby's SCINVENZING On its own.

Diet History

The firscof the general questions listed in Table 3. What are the foods used
for babies in a community and at what ages are they introduced? is the most
difficult to geta fult and detailed answer o, This section, therefore, focuses on
important considerations for interviewers when asking a mother 1o recount
what complementary foods have been given to her baby and at what age, that
is.ahistory of the child's diet. This question indicates awhole area of concern.
A procedure to follow in obtaining information on this broad arca is suggested
Later in this chapter. Both current intake and past diet histories are implied
by this question. Becaose calendar-time and clock-tme are not universally
used 1o account for passage of time, especially in rural communities in

* See Chapter IV for the importanee of feeding a child persisiently.
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developing countries, it may be better to ask about periods of time or events
rather than a particular hour or 24 hours. To construet a complete history
of a child's recent diet, the interviewer should ask a child’s mother or care-
taker” four basic questions: (1) What, how often, and in what quantitics
has the child eaten in the past 24 hours (from sunup to sunup)? (2 What has
the child caten during the past week (recently)? (3 Has the child been ill
during that period? +h Has the current diet varied in any way from that of
recent weeks? Interviewers should also determine how food items and their
preparation are related to the adult foods and dictary preparations of the
community, These basic questions should be supplemented by observation

Additional questions should be ashed about the quantity and sweetening of
all liquids consumed. Itis important to keep in mind that the carctaker may not
classify as Toods some items ingested by children, for example, snacks of
candy. ices, Truit, and breads. Questions, therefore, should be phrased carefully
to elicit alf of a baby's food intake. Care should also be tiken 1o cover all
periods of the day and night, not just meal times, because amother may forget
some items or consider them unimportant or a voung chifd may scavenge a
preat deal for small food items.

A retrospective diet history may be necessary for determining ages of
introduction of complementary foods and can often veveal variations in food
intake resulting from seasonal changes in climate. emplovment opportunitices,
commodity availability. and prices. Dict variations can wso oceur during
illnesses. Hinesses may be ones recognized by western medicine. for example,
diarrheu, measles, or fever: alternatively, they may be folk illnesses thought o
be caused by an evil eve or Tright tfor example. in Guatemala, ofo or susto,
respectivelyi. Local terms or names of illnesses or health conditions may be
obtained from traditional curers, midwives, or {ocal heatth workers or project
members, as well as from mothers,

Caretakers should be asked what is done when the child does notwant to cat.,
or il the child is considered weak or pale. Interviewers should also ask: What
foods are given toan ill child or to a chiid in a special condition”? What foods are
not given to or withdrawn from asick child or one in aspecial condition” What
are the characteristics ol these foods?

General Questions about Socioeconomice Factors

Table - gives some examples of general questions about socioeconomic
factors that will probably be most uselul ininidal interviews with key individuals
in a village, such as the mavor. health-care professionals, and teachers.
Information from these individuals and from the team's investigations of foods
available in local stores (see Step 4 in the next sectiont will enable the
team to form hypotheses or hunches about which Tactors play the most

*To pet the most complete information., it is best 1o interview both mother and caretaker
together.
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Table 4

Sample General Questions about Socioeconomic Factors Related
to Detrimental Weaning Practices!'

FACTORS

1.

6.

8.

Food availability and usage

. Attitudes and beliefs

- Acceptability and avoidance

of fouds

Influence of family and -or
community members on
weaning diets

Fuel availability

Maternal employment, income,
and availability of time

- Cash income and food budgets

Degree of food sharing

QUESTIONS FOR KEY INFORMANTS

For a rual arca:

What kinds of legumes are grown by families

in the community”?

What kinds of grains are grown by families”

What kinds of vegetables and fruits are

grown by fumilies?

What kinds of legumes, grains, vegetables, and fruits are
consumed by families? Are these produets sold? Are the
above foods used in weaning preparations? How much,
and how often?

Foran urban area:

What are the most common store-bought
weaning foods used in the comnunity?
Do familics use milk, sugar. and or ol
in weaning preparations?

What factors are believed 1o cause diarrhen in babies?
Are weaning-age children fed when they are ill?
Atwhat age does weaning generally begin?

What ingredients are considered good for use in weaning
foods? Why?

Are any foods tabooed or considered undesirable? If so,
why!

Do individuals other than mothers feed weaning-age
children complementary foods? 1f so, who” How often?
Why?

Is fuel expensive in vour community” How much does it
cost? Are there ever shortages of fuel?

Do many mothers work outside their homes?
If 50, how often, where?

How much income, on the average, do women carn from
work” Do most women in the community hive control
over any income they earn?

Are there foods traditionaliv consumed
only by adults? Which foods? Why?

"These questions are not intended 1o provide a comprehensive survey. The project workers

should amplify them with othe
of socioeconomic
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important roles in a given community. Mothers of weaning-age children can
provide more specific and detailed information about kow the factors influence
their decisions and, therefore, a different set of questions will probably be
more useful in interviews with them. Interviewing mothers about these factors
is discussed later.

Data Collection Procedure

The data collection procedure recommended in this chapter combines the
techniques of conversations, informal interviews, and observation. The pro-
cedure has been designed to obtain, at the lowest possible cost, the minimum
amount of information needed by a project team. If a project’s resources allow,
this basic information can be amplified and verified as we describe in the
last section in this chupter.

Procedure Steps

The procedure consists of the following steps:

I. Explanations of the project must first be given and approval obtained at all
the necessary higher administrative levels of a country’s government.

2. The project team should contact village leaders, such as the mayor, before
beginning work in a community. The purposes of these initial contacts are to
obtain sanction for the project and useful information of any kind.

To obtain the cooperation of the community the project must be thoroughly
explained in advance and some prospect of benefit offered. ‘To succeed, a
project must be something done with & community, not o it. The process of
obtaining cooperation should only begin, nor end with, community leaders; as
many community members as possible should be reached.

The most popular benefits to offer . community are often medical or dental
assistance, but help with community projects may also be welcome. Prospects
for enhanced government assistance or better government policies are
sometimes possible justifications for a project, but such possibilities must be
presented in realistic and not overly optimistic terms.

Village leaders should be able to provide the names of other key individuals
in the community. tor example, health-care professionals, and perhaps the
nanies of mothers of weaning-age children. Project members should ask village
leaders a wide range of questions about weaning diets, practices, and beliefs,
and about the factors that are likely to influence weaning behavior, Tables 3
and 4 provide samples of useful questions.

[n a community that is highly stratified along socioeconomic lines, pro-
fessionals and community leaders will probably not be as good sources of
information concerning the weaning diets of the poor as mothers who are poor
themselves.

3. Next, other key individuals should be contacted and interviewed. Health-
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care professionals and other individuals whom the communily recognizes as
having expertise can provide valuable information on (1) general child-feeding
practices and beliefs concerning both sick and well children and (2) the
prevalence of malnutrition and various illnesses among weaning-age children.
Such local experts may include traditional birth attendants. curers, and female
village elders,

General information on weaning as weil as the factors that influcnee weaning
patterns and practices should be sought from appropriate key people (Tables 3
and 4. Storekeepers, for example, may provide valuable information concerning
food availabiiity and usage. Other key individuals, such as health-care
professionals, midwives, and schoolteachers may also be able to provide the
names of mothers of children of weaning age.

Based on the information obtained from key informants, project members
should develop a checklist of factors that probuably have a strong influence on
weaning diets and practices in the community. [t is easiest to use a checklist of
factors it it is constructed with spaces in which “yesT or "no” can be written
after cach factor. This checklist will be useful in interviews with mothers.
Figure 1 j=ovides an extensive list of possibiv important factors.

4. To supplement the information on food availability and usage provided by
key individuals in the community. members of (he project should visit
community markets and stores. which in many areas are more important 1o a
family’s food supply than its own production. Project workers should also
document the availability and usage of any foods from complementary feeding
programs (Chapter VI,

The field team should visit Tocal markets to catalog the kinds of foods
available in the following key categories and their prices:

Protein sources: vegetable and animal, for example, beans, lentils, bean

curd, nuts, and cpgs

Energy sources: oils, fats, sugars, starches

Grains: for example, rice, wheat, and corn

Milk: powdered, canned, fresh tor milk substitutes)

Commercial weaning preparations

Commercially made drinks, including fruit juice, Kool Aid, and Coca Cola

Snack foods caten by children

Vegetables and fruits

The field team does not need an eneyclopedic catalog of the contents of local
stores and markets. 1 they find that, of the key-category foods listed above,
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good energy and protein sources and milk are available in stores, but are not
used as complementary foods for children, then the team needs to know:

Do vegetable and animal protein sources (e.g., beans, nuts, eggs) used in
family meals come from stores or markets or from a family’s own
production?

How much and what kinds of protein sources were bought from a store
and used in family meals in the last 24 hours and in the past week?

Does the family buy milk (powdered. canned, freshy and, if so, how much?
Does the family purchase sugar and oil?

What are the locations of markets and stores in an arca?

How close are they to population centers?

Is transportation reguired to get to them?

Which foods are limited to certain seasons? Do prices fluctuate with the
scason, and, if so, by how much?

Itis important {or project workers o keep in mind that only small amounts of
complementary foods need to be consumed by babies.' Therefore, redis-
tribution of foods from the family diet will probably not be prohibitively costly
in most communities. All that is usually needed is knowledge of how to use the
foods and the effort of mashing or straining them for feeding o infants,

5. After collecting all the background information, including the names of
mothers of children of the appropriate ages, as desceribed above, fieldworkers
are ready to conduct interviews with mothers. The number and selection of
mothers or carctakers for interviewing depends on the size and homogencity of
the community. As a general rule, a miinimum of 12 to 15 mothers should be
interviewed in a small farming community to get a good sense of the range of
variation in feeding practices. Interviews should be conducted with a random
sample of mothers i there are more than 12 10 15 of them. If the target
community is larger than a few hundred people. more caretakers should be
interviewed; if the community is stratified into different ecconomie, cethnic,
and/or religious groaps, representatives of cach segment of the population
should be interviewed.

Interviews with Mothers
Because a large amount of information is sought from mothers, as is deseribed

in the sections that follow, they should be interviewed in two separate stages,
that is, in two separate rounds of interviews, A single interview would be

W See Chapter 1V, Table 2.
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excessively long and tiring for most mothers of young children who have many
competing demands on their time and energy.

L. The first round of interviews with mothers. In the first set of interviews with
mothers, interviewers should obtain information on the general questions
concerning diet and feeding practices listed in Table 3. The techniques of
informal interviewing, observation, and conversations should all be used in
collecting these data. The information from mothers will be more specific than
the general or normative information provided by local experts and pro-
fessionals. Data from mothers can be used to supplement and cross-check
information from key individuals. In addition, data from mothers will give the

Table 5
Examples of How to Probe for Information
on Determinants of Weaning Practices

Factors General Questions! Probing Questions

1. Inadequate food preservation L What are the ingredients 1. Are cooked fouds kept
and storage facilities and inade-  used in complementary covered and stored in a cool
quate knowledge concerning foods? place?

contamination and ways to How are they prepared and

. ,, 2. Dovs the caretaker wash her
prevent it stored?

hands before handling foods
and/or feeding utensils?

31 there is no refrigeration,
how frequently are foods pre-
pared? How much food is
prepared 2t one time? Are
leftovers discarded?

4. Are containers for foods
cleaned with soap or detergent?
Are they rinsed in drinking
water or salt water? Are they
dried in the sun” Are dried
empty containers kept covered?

2. Harmlul food beliefs and 2. Wha decides why buby LA baby is receiving only
practices is being fed particular sugiry liguids as comple-
foods? mentary food, does the care-
taker believe that semisolid or
solid foods are harmful?
2. Why are legumes and other

sources of prot:in not heing
fed to baby?

'See Table 3,
*Chapter IVprovid zs guidelines for food preservation and storage techniques that prevent contams-
ination.
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project members a sense of the range of variation in how specific children are
be.ng fed in a community. Some of these variations from general practices may
be positive ones and may provide fieldworkers with very valuable lessons
concerning, for example, nutritious adaptations of common traditional foods.
Mothers whose weaning diets and/or practices are exemplary may be willing to
help the team both by advising it concerning the project’s strategics and by
teaching other mothers.

The information provided in the sections, “Probing to Answer the General
Questions,™ and "Diet History,” respectively, should be useful to fieldworkers
in conducting their first round of interviews. In addition, Table 5 presents
some examples of how to probe for information concerning the social,
economic, and other factors that influence weaning diets and practices. From
their interviews with key informants, ficldworkers will have received information
that will provide guidelines as to which factors are probably the most influential
in a given community. Interviewers should attempt only to touch on these
factors, however, in the first set of interviews. Because of the volume and
complexity of the information needed by the team on weaning diets and
practices, thorough questioning concerning factors influencing these diets and
practices should not be attempted until the second round of interviews with
mothers. For example, if interviewers discover from mothers in the first round
of interviews that weaning foods are prepared with water that has not been
boiled and that has come from uncovered wells, the fieldworkers can investigate
whether the water supply may be contaminated in a second round of questions
and obscrvations. These questions could include: 1s waste disposed of near the
water supply? Do mothers understand measures to keep water used in food
preparation sanitary, such as boiling it and frequently changing it? Is low-cost
fuel available?

2. The second round of interviews with mothers. Using a checklist of influential
socioeconomic factors developed from the interviews with key individuals in
the community and from the information from mothers in the first round of
interviews, ficldworkers can develop questions tailored to fit a community's
specific conditions. Table 6 provides examples of such questions.

Formal Surveys and Participant Observation

Project resources determine whether a formal survey can be done. The
purpose of a formal survey is to amplify and verify what appear to be patternsin
information from informal interviews, that is, to increase confidence in the
data. For example, a larger sample of mothers may be asked the same set of
questions that appear in Tuble 3. The degree of care taken in the determination
of sample size and its selection for a formal survey depend upon project
resources.

Zarticipant observation, as described in Table 2, can provide a project with
very detailed information, but it is a time-consuming technique.
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Table 6

Examples of Questions to Use
for the Second Round of Interviews with Mothers'

SOCIAL AND ECONOMIC
FACTORS RELATED

TO DETRIMENTAL
WEANING PRACTICES

1. Food availability
and usage

2. Attitude and belicls

QUESTIONS FOR MOTHERS

For a rural area:
What kinds of legumes® are grown by the family?

What kinds of grains itre grown by the family?

What kinds of tubers and other starchy vegetables as well
as fruits wre grown by the family?

What kinds of legumes., prains, tubers, and other starchy
vegetables as well as fruits are consumed by the family as
awhole? How much, and how often?

Are the above foods used in weaning preparations? How
much and how often?

For an urban arcu:

How much and what Kinds of protein sources were hought
from 4 store und used in family meals in the last 24 hours
and in the past week?

Does the family buy milk (powdered. canned, fresh) and.
if so, how much? Does the family purchase sugar and oil?
How much?

Are the above foods used in weaning preparations? How
much and how often?

If the environment is fecally contaminated and a child has
diarrhea:

What do you feel is making your baby sick?

What do you do to make him well?

If chitdren are not fed when ill:

What do you think may happen o your baby if you feed
her while she is sick?

What do you believe is making your baby sick?

If children are weaned abruptly at a very carly uge:
What may happen if you fed your baby both breast milk
and other foods at the same time?

'These questions are not meant to be exhaustive, They are intended only to serve as models

and to provide direetion on how to probe. In addition, these questions are not intended for

application in every community. Project workers must devise their own questions depending
upon the particular set of conditions prevailing in a project community.

‘Beans and nuts,
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Table 6 (Continued)

SOCIAL AND ECONOMIC
FACTORS RELATED

TO DETRIMENTAL
WEANING PRACTICES

3. Acceptability and
avoidance of foods

4. Influence of family and/or
community members on
weaning diets

n

. Fuel availability

6. Maternal employment,
income, and availability
of time

7. Cash incomes and food
budgets

8. Degree of food sharing

QUESTIONS FOR MOTHERS

If sov beans are available, but not used for habies:
Why do you not use soy beans in your baby's food?

If onlv watery gruels are fed to babies by most mothers
i a comumunity:
What Kinds of weaning foods are used in your community?

Do you follow this practice”? If the answer is yes:
Why do you feed your buby onty this kind of gruel?

I a young sibling is responsible tor teeding the haby:
Who decides what foods will be given to your baby each
day?

Does Juanita tthe siblingy muake the food cach day? Does
she buy it? Do the ingredients come from the family plot?

Is fuel expensive in your community

How much does fuel cost in your community?
How often do you cook cach day?

Could you cook more often?

Are there ever shortages of fuel”?

If so, how often?

Do you work outside the home? I so, where?
How many days a week? How many hours a day?

Do you earn money in your job outside the home?

Do you decide how much money will be spent on foods
for your baby?

How much money do you have available for food for your
baby?

Who purchases foods for your baby?

If more than one person buvs food for baby: how often?

For each food that may be useful in weaning preparations:
How often last week did the baby receive this food?! How
much did she receive?

How often did the baby reccive this food yesterday” How
much?

Ask these questions of each family member.

*The answer to this question will give the project workers a feel for whether a family can afford

much fucl.
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Chapter IV*

Nutritional Requirements and
Food Options for Weaning Diets

Introduction

Scope and Purposes of Chapter

In many traditional societies the weaning-age child seldom receives specially
formulated foods. The child is instead gradually introduced to adult foods,
starting with softer, carbohydrate-rich varierss. Often such foods do not
contain all the nutrients a child needs, or thev are so diluted that the infant,
whose stomach is small. cannot consume cnough to supply the nutrients
necessary for growth and development. In an attempt (o solve this problem,
food mixtures tmultimixes), specially formulated for the weaning-age child,
have been developed.

This chapter provides a general foundation for understanding when comple-
mentary feeding should begin, how to make high quality weaning foods, and
what (o advise mothers concerning sanitary measures and techniques for
feeding children, both sick and well. Oral rehydration therapy for children
with acute diarrhea is also discussed.

In addition, the chapter is intended 10 serve as a reference work on the
following topics: amino acid requirements for infants and young children,
recommended amounts per day of vitamins and minerals for young children,
good food sources of protein, energy, vitamins, and minerals. and the scientific
principles for formulating nutritious home-made weaning-food recipes or mixes.
tn combination with Appendix 2, this chapter is meant 1o be used as a resource
tor recipes and techniques of weaning-food preparation and feeding. The
chapter also provides a basis for using other relevant literature both by explaining
fundamental nutrition concepts and by including important definitions, which
are also summarized in the Glossary. Finally, this chapter contains references

* The major contributors to this chapter are Heidi Van Arsdell. Nevin Scrimshaw, Abraham
Besrat, and El-Fath El Samani.
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to works on a number of important subjects that could not all be covered here,

So many nurtritionally satisfactory food combinations are possible that a
project should focus attention on cost, availability, and aceeptability of a food
and its ingredients. The minintum goals of a weaning-food project should be to
devise foods that contain adequate protein and energy density and are also
acceptable to a community. This chapter in conjunction with Chapter VI
provides guidelines for achicving these poals.

General Considerations Concerning Weaning Foods
The coneept of weaning foods as complementary foods  The purpose of a
weaning food is o add o, or complement, mother's milk. For this reason the
weaning process is sometimes referred to as “complementary feeding” Compared
tosupplementary feeding, the term “complementary™ cmphasizes the natritional
objectives of t1 prolonging breastfecding and (2) adding o or complementing
the nutrients provided by breast milk, when this becomes necessary, rather
than replacing it In this manual, the terms “weaning foods™ and “complemen-
tary foods™ are used interchangeably,
When should complementary feeding begin? — The age when breast milk
alone fails to completely satisty nutrient needs for healthy growth varies widely
among individual infanes. For most infants breast milk alone is sufficient until
four to six months of age. For most well-nourished mothers in favorable socioe-
conomic circumstinces, breast mith may be adequate as the sole souree of food
bevond this time. For maothers in lower sociocconomice groups, even relatively
well nourished. six months is a realistic limit. However., in some populations,
mothersare so poorly nourishd that, for most children. growth falls off as carly
asfour months anless some complementary food is given. despite the increased
risk of contamination that this entails. Moreover, in every population there are
some individuals for whom it becomes inadequate much carlier.,
Breast milk adequacy depends on many factors, including:
® the mother’s individual capacity 10 produce breast milk for a prolonged
period:
® the mother's work schedule and availability 1o nurse during the day and
night:

® the infant’s ability to suck tin impoverished environments babies frequently
have a fungus condition in the mouth catled thrush or other illnesses that
compromise sucking);

® the infant's nutritional requirements, which vary greatly amonyg babies of any
one age,

References 6 and 10 in the bibliography provide more information on the

subjects of maternal and young child nutrition and breast-milk adequacy.

Weight monitoring over a period of time is the most practical indicator for
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mothers of whether their milk production and”or nursing schedule provides
adequate nutrition.' Some infants, nourished only with mothers” milk, gain
weight for about six months at rates equivalent to those for healthy reference
babies. For others who need more nutrients or who do not receive cnough
mothers” milk, weight gain slows before Tour months of age. However, giving
traditional complementary foods o an infant younger than four (o six months
old who lives in impoverished circumstances is controversial for the following
FeSONS:

a. Some traditional weaning foods maey not be readily digestible by very
young infants.

b. Foods are likely o become contaminated in the unsinitiary conditions
often characteristic of developing countries. Even il the foods are not
contaminated. the utensils used for storage and feeding are likely 1o be
dirty. Babies are often fea with unwashed hands.,

¢. Foods may interfere with breast-milk production if they lessen the infant's
motivation to suckle.

I slowed weight gain inachild less than four months old is the consequenee
of an madequate supply of breast milk or of the mother's inability o breast-
leed. fieldwarkers should offer cducational assistance. Methods for preserving
nursing capacity when mothers are emploved outside the home and during
periods inwhich breast-feeding is temporarily suspended are deseribed in the
bibliography in references 2 and 31 an infants breast-milk intahe is grossly
nsufficicnt. recommendations for complementary diets and preparation
techniques cier also be found in references 2 and 3,

Nutritional requirements and age  We cannot say precisely how much
complementary food sadividual infants require. We can. however, make general
statements concerning group requirements and advise regular growth mon-
toring” and frequent feeding of nutritionally: batanced recipes. Nutritional
needs vary widely among individuals and change rapidly as an infant ages.
Moreover. the quantitative contribution of breast milk toan individual infant's
dict can vary greatly,

Despite the difficulties involved in making precise quantitative recom-
mendations for an individual’s complementary-food intake. we are able to
mithe usetul generalizutions about the patterns of infant nutritional requirements
relative to age. Some teatbooks indicate that infant requirements for nutrients,
such as protein and energy, decrease with age. This statement is true only il we
eapress requirements per infant weight: these doindeed decrease as the infant
grows. However, this coneept should not be confused with the fact that the
total amount the infant must conswme 1o grow normally (the absoiute requitre-
ment) inereases witl age.

EChapter Vopresents detailed mformation on this subject.

* See Chapter V.
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Figure |
Schematic View of Nutritional Adequacy During Weaning: Relationship of
Breast-Feeding and Complementary Foods

Complementary Foods;
Weaning Foods — Adult Foods

Breast Milk

! I

Birth Age A* Age B* Age C*

Requirements for Nutrients
(quantitative daily amount)

Exclusive The Weaning Process Post-Weaning

Breast- Feeding

*Weaning begins at Age A and breast milk is tapered off hetween Ages Band C. Weaning ends
Age C.

A model for complementary feeding A model for combining breast milk
with other foods to achieve adequate nutrition as an infant ages is schematically
illustrated in Figure 1. This figure shows the relative amounts of the foods
needed to satisfy most infants” total nutritional requirements at different ages.

As a child ages, the categories of foods that comprise an adequate diet
gradually change. From birth to Age A (Figure 1), a diet composed entirely of
breast milk satisfies a child's total nutritional requirements. By Age A breast
milk supplies slightly less than the infant’s total nutrient needs. and weaning
foods are necessary to complement breast-milk nutrients to satisly all of the
requirements. At this carly stage of the weaning process. complementary foods
are fed in small amounts relative to breast milk and do not have to be nutritionally
complete. By Age B, breast milk satisfies a much smaller proportion of the
child’s nutrient needs. Moreover, the child's requirements have increased so
that complementary foods are given in larger amounts. At the end of the
weaning process, near Age C, weaning and family foods must be given in
amounts sufficient to supply all nutrient requirements. In addition, the total
requirement is greater.
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Summary

Itis difficult to formulate strict rules for the precise age 1o begin weaning. As
ageneral rule, nearly all nursing infants require some complementary foods by
at least six months of age. Mothers should be aware that some infants need
weaning foods befoie they are six months old. Health workers and mothers
should be taught 1o use growth charts o monitor adequacy of food intake.*
Whether to give infants complementary foods before they are four months old
should be determined on an individual basis, keeping in mind such factors as
the digestibility of the food, risks of contamination. and possible interference
with breast-milk production. The primary goals of infant feeding are 1o provide
diets as nutritionalty adequate and as contamination-free as feasible.

Policymakers must recognize the circumstances in which adequate breast-
feeding is impossible: an infant’s mother may cither be dead, absent. or unable
to breast-feed, and wer nurses may be culturally inappropriate. Resources and
information concerning the feeding of nonhumane milk or gruels made from
local staples must be available to health workers. (A sample recipe is presented
m Table 1. and references 2 and 3 in the bibliography provide additional
information.)
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Table |
Gruels For Infant Feeding

Recipes For Gruels That Satisfy 100% Requirements for Energy and Protein®

EXANMPLE =1 Basie Cereal Gruel
INPU == approy. 73y

The basic cereal gruel will not provide 100% of the protein Quantities needed
requirenients without the addition of appropriate amounts of per day (g)
protein-containing foods, 7 kg infant
See list helow., (approx. 5 months
of age)
Cereal flour 150

plus oil 25

OF sugr S0

plus water HOO0**

ADDITION OF ONEF OR MORE OF THESE TO THE BASIC CEREAL
GRUEL IS NECESSARY TO PROVIDE SUFFICIENT PROTEIN:

Mith produces vadd before cooking):

Dricd whole nmilk 20
Dricd skimmed mitk 10
Exvaporated milk creduce water) S0
Whole milk. cow, goat teduce waterd 150
Whole milk. butfalo, cwe rreduce water) 75
Condensed mitk treduce water and omit oil stigar) 50
Yogurt. lehneh treduce witer 150
Unsalted cheese, whire 40
K-Min 2 20
Other animal pootcin:

Egg cadd riw 1o hot grueh 40
Fish flour «cook wath gruch b

Vegetable proscins cadd before cooking):

Grround peanuts or sesame seed tomit oily 20
Peanut butter tonni oil 20
Ground beans rcook lonpen 25
Ground pecled pumphin or melon seeds 20
Coconut milk 100
Sovhean milk creduce watery 20K

Vegetahle protems G after e woking):
Cooked strained lentils or chickpeas 65
Cooked skinned mished beans 05

*Supplement both gruel #1 & gruel #2 with sources of vitamins A and € from fresh mashed fruits
and vepetables. To protect against contamination, fresh grucl should be prepared at least twice a
day.

**The amount of water can be increised or decreased up o 20%, depending upon the type of
flour used, 1o give the proper comistency.
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Table 1 (Continued)

Quantities needed
per day ()
7 kg infant
(approx. 5 months
EXAMPLE 22 Basic Root “Tuber Gruel* of age)
(NPU = approx. "
‘To satisfy 100" of protein and energy requirements, appropriate
amounts of protein-containing foods must be added to this gruel.
Sce instructions below,

Fresh root taber plantain or 450
root tuber flour 140

plus oil 25
or sugar 50

plus water 750-1000**

ADDITIONS T BASIC ROOT TUBER GRUEL NECESSARY
TO PROVIDE PROTEIN:

Uise double the quantities of protein foods given in "ADDITIONS TO BASIC
CEREAL GRUEL NECESSARY TO PROVIDE PROTEIN

*Supplement both gruel #1 & gruel #2 with sources of vitamins A and C from fresh mashed fruits
and vegetables. To protect against contamination, fresh gruel should be prepared at least twice a
day.

**The amount ol water can be inereased or deereased up o 20%, depending upon the type of
flour used, to give the proper consistency.

Nutritional Requirements of the Infant and Young Child

The intakes of energy, protein, and fluids recommended by the joint Food
and Agricultural Organization (FAO)/ World Health Organization (WHO)/
United Nations University (UNU) Expert Committee on Protein-Energy
Requirements are given in Table 2. The values for daily energy requirements
are slightly lower than recommendations made by the FAO/WHO in 1973 (sce
reference ).

Encrgy Requirement

The energy! requirement is about 100 keal/kg/day for an infant three to six
months old. the age range when weaning is usually begun in most developing
countries. If an infant weighs close to the median of the reference population,

' Calories can be supplicd by fat, carbohydrates, and protein in the diet. Fats provide the most
energy per weight,
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the energy requirement is 700 kcal/day.’ By the time an infant of this weight is
24 months of age, breast milk is no longer its principal food, and the requirement
has risen to 1350 keal/day.

Recommended Protein Intake

Table 2 shows that the recommended protein intake for an infant progressively
decreases when it is expressed in terms of body weight, from about 2.43
g/kg/day at three 1o six months of age (o 1.57 g/kg/day for a three-to-five-year-
old child. However, as was stressed carlier, the absolute requirement increases
with age. The values for safe levels of protein intake in Table 2 are adjusted
to diets relying on plant sources of protein.”

Recommended Intakes for Vitamins and Minerals

Tables 3 and 4 give recommended intakes [or vitamins and minerals for
children less than one year old; from one (o three years of age; and from four to
six years old. Dictary sources are also given in these tables.

Meanings of the terms “Safe Levels” and “Recommended Intake™ and “Advisable
Intake”

The protein, energy, vitamin, and mineral recommendations made in Tables
2.3, and Hare approximate because there is great variation among individuals.
In addition, the values for protein. vitamins, and minerals attempt to ensure
safe levels of intake for the entire population and may sometimes be too high
for individual infants.”

In developing countries. where parasitic. viral, and bacterial infections are
the rule, increased needs for nutrients during infections may partially
counterbalance the possibility that most individual requirements are less than
the “safe allowance.” For example, parasites may use up part of the nutrients

* The breast milh of average, healthy, well-nourished mothers in affluent settings can satisly a
maximum of 490 to 360 keal of the daily requirement. In the developing world mothers have
highly varied and generally lower breast-milk outputs when their nurslings are infants (270 to
30 keab davi. Lactation performance and influential factors are discussed in reference 10 in
the bibliography.

" Plant and animal proteins are equivalent when plant protein is combined to form complete
protein as is discussed Later in this chapter. However, more plant protein s required because
complementation is not exacttthatis, ex ess amino acids proteinunits - are lost in matching)
and because the plant protein sources that are consumed by most people in the developing
world are not as highly digestible as those of animal origin.

* The reguirement of an individual for o specitic nutrient is defined as the least amount of that
nutrient that will supportan aptimal state of health. Becanse of the vartahility of individualy and
the uncertaingy of the estimaic of some requirements., dnis desirable 1o recommend intakes, or
sale tevels, i excess of the ostimated requirement. Setting this value involves some persona
judgment of experts as well as the current state of knowledge regarding the requirements,
Therefore, recommendations of official groups (FAQ-WHO, UNU: US Food and Nutrition
Board) and experts may be inconsistent and change over time.



Table 2
Daily Average Energy and Fluid Requirements and Safe Level
of Protein Intake for Infants and Children Three Months
To Five Years, Sexes Combined (FAO/WHO/UNU, 1983)

Months Years

Age 30 6-4 Y-12 1-2 23 3-5
Approx. Weightikgy' 7 8.5 Y.5 11 13.5 16.5
LEnergy Requirement?

tkeal kg day) 10 95 1(X) 105 104 95

theal day) 7(H) K10 v50 1150 1350 1550
Safe Level of Protein®

(kg day) 243 222 2.07 1.72 1.64 1.57

(e day) 17 19 19 8.5 22 26
Water Requirement?

tml kg day) 130-1553 125-145 120135 115-125 - 100-110

tml-day) YOO-1100 1050-1230 1150-1 30 1250- 1400 = 1650-18(X)

'Approximate NCHS median weights at midpoint of age range.

“The FAO WHO UNU Fxpert Group (Geneva: WHO, in press) set requirements for infants at 3%
above average observed intihes. These vidues are 10% 1o 15% lower than those recommended by.
the 1973 EAQ WHO Expert Group. The recommendations for children one to five years of age are
bascd on observed intithes of children in developed countries and affluent groups of devetoping
countries, increased by 3% o allow for a desirable Tevel of physical activity.

“The vilues presented here for safe level of protein intake have been adjusted according to the
assumption that protein guality of the diet in poor communities is about 70" of the FAQ 'WHO/UNU
standard.

*Range of average water requirements of children under ordinary conditions adapted from Nelson
ctalo Jextbook of Pediarries, W B saunders: Philadelphia (1969 p. 128, Healthy infants consume
fluid equivalent o (0% 1o 15% of their body weight, compared to adult consumption of 2% 10-4% of
body weight.

(Photo by Miriam Krantz)
MOTHERS RECEIVE INSTRUCTION in nutritional requirements.
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Table 3
Recommended Daily Intake of Vitamins Up To Six Years of Age

Recommended Amount’
Age (yrs.)

VITAMIN, < | 3 46 l?ﬁl__l@'l_'{\l_{)_’_S()_lJ_R_CES
WATER-SOLUBLFE
VITAMIN B-1 0.3 0.5 0.7 Pork, organ meats, whole
(THIAMINE) grains, legumes
(my)
VITAMIN B3-2 0.5 0.8 1.1 Widely distributed in foods
(RIBOFLAVIN)
fmyg)
NIACIN 54 9.0 2.1 Liver, lean meats, grains,
(mg) legumes (can be formed from
tryptophan)
VITAMIN B-o* 0.3-0.4 0.6 0.9 Meats, vegetables, whole-grain
(PYRIDOXINE) cereals
(mg)

consumed by an infant or alter nutrient content or cause physiologic damage
that impairs a child's ability to absorb and metabolize ingested food. Discase
may decrease a child's appetite and increase the needs for metabolic fuel, as
happens during fever. Also, the rapid passage of food through the intestines in
diarrhea limits absorption of nutrients.

The Composi‘ion of Weaning Foods

General Concepis

The combination of breast milk and complementary food should provide all
the nutrients required for growth and development. The coneept of an adequate
complementary food is iHlustrated in Figure 2. The food square illustrated in
this figure is useful for teaching mothers and ficldworkers how to choose
ingredients for weaning recipes. Breast milk appearsin the center of the square
to indicate that. as a complete food. it is the principal part of the diet.
Breast-feeding is depicted as coneentrie cireles of decreasing sizes to indicate
that its contribution to the total dictary intake decreases with age. Even when
the daily intake of human milk is small compared to weaning foods, it is a
valuable source of high quality protein, energy, and other nutrients.

In general, weaning foods should be soft so that they are casy for babies to
chew, swallow, and digest. They should not be irritating to babies’ digestive
tracts and they should be free of contamination. Weaning foods should be
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Table 3 (Continued)

Recommended Amount®

Age (yrs.)
VITAMIN, -1 1-3 4-6 DIETARY SOURCES
WATER-SOLUBLE . o
FOLIC ACID 60 100 100 Legumes, green vegetables,
(ug) whole-wheat products
VITAMIN B-12 0.3 0.9 1.5 Muscle meats, eggs, dairy
(mg) products (not present in plant
foods)
BIOTIN Not established Legumes, vegetables, meats
CHOLINE Not established All foods containing phospho-
lipia {egg volks, liver,
prans, fegumes)
VITAMIN C 20 20 20 Citrus fruits, tomatoes, green
(ASCORBIC ACHD) peppers, salad greens
(mg)
FAT-SOLUBLE
VITAMIN A 30 250 R Provitamin A (beta-carotene)
(RETINOL) widely distributed in dark-
(pg) preen leafy vegetables and
yellow fruit. Retinol present
in milk, butter, cheese, for-
tified margarine
VITAMIN D) 10 10 10 Cod-liver oil, egps, dairy prod-
(pg) uets, fortified milk and
margarine
VITAMIN 1* 4-5 7 Y Seeds, green leafy vegetables,
(TOCOPHEROLS) margarines, shortenings, vege-
(1.1 tuble oils
VITAMIN K** 20 20 Green leafy vegetables, Small
(PHYLLOQUINONI:) amount in cereals, fruits and
{myg) meats

'VITAMINS are organic substances the body requires in small amounts but cannot make for jtself.
Thus. they must be provided by the diet. Vitamins are classified into (wo groups: water-soluble
vitamins, which in general are not dangerous when taken in excess of recommended daily intakes;
and fat-soluble vitamins, which can be toxie in excess.

*Advisable or recommended duily intakes are setat levels higher than estimated requirement levels
for the purpose of providing for nutrient needs of nearly atl individuals in a population. The values
in the above table are those recommended by FAQ. WHO Expert Groups, Handbook on Human
Nutritional Requivements, Geneva: WHO, 19745 by the US Food and Nutrition Board. Committee
on Amino Acids, National Rescarch Courcil, Improvement of Protein Nutrinere, AE. Harper and
.M. Hegsted teds.), Washington, DC: Naional Academy of Sciences, 1974 (marked with an *); or
by S.5 Fomon, Infant Nutrition, Philadelphia: W.B. Saunders, 1974 tmarked with **). The format
of the table is adapted from N.S. Serimshaw and V. Young, “The Requirements of Human
Nutrition,” Scicntific American 23501976):50-73.
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Table 4
Recommended Daily Intake of Minerals Up To Six Years of Age

Recommended Amount
Age (yrs.)

MINERAL <1 1-3 4-6 DIETARY SOURCES

CALCIUM (g) 0.5-0.6 0.4-0.5 0.40.5  Milk, cheese, dark-green vege-
tables, dried legumes

PHOSPHORUS* img) 240-400 800 800 Milk, cheese, meat, poultry,
griains

SULFUR Provided by Sulfur amino acids (methionine

sulfur in protein and cystinel in dictary proteins

POTASSIUM** tmeq) 6-7 -8 Meats, milk, many fruits

CHLORIDE** (meq) 67 7-10 Common sult

SODIUM** tmeq 6-8 6-8 Common salt

MAGNESTUM?* tmg) 6)-70 150) 2(0) W:ale grains, green leafy
vegetables

IRON (my) 510 510 5-10 Eggs, lean meats, legumes,
whole grains, green leafy
vegetables

FLUORIDIE** tmp) 0.5 0.5 0.5 Drinking water, tea, seafood

ZINC* (mg) 35 10 10 Widely distributed in foods

COPPER tug) 80 &0 &0 Meats, drinking water

SILICON Widely distributed in foods

) J ;

’}"II\I\IJ\MD“ M Not established

NICKEL

SELENIUM Not established Seafood, meat, grains

MANGANESE Not established Widely distributed in foods

IODINE* 3545 60 80 Marine fish and shelfish,
dairy products, many vegetables

MOLYBDENUM Not established Legumes, cereals, organ meats

CHROMIUM Not established Fats, vegetable oils, meats

COBALT Required as constit- Organ and muscle meats, milk

uent of vitamin B-12

Human beings require minerals that are in the bady in large amounts (sodium, chloride, potassi-
um, caleium, phosphorus, magnesium and selfur) and in trace amounts. Estimated requirements
are often difficult to determine, so advisable intakes are set at considerably higher levels.

Values are taken from FAO/WHO Handbaook on Human Nutritional Requirements, Geneva:
WHO, 1974; or the US Food and Nutrition Board, Committee on Amino Acids, National Research
Council, Improvement of Protein Nutriture, AL, Harper and D.M. Hegsted teds.), Washington,
DC: National Academy of Scienees, 1974: (marked with an *); or S.J. Fomon, fufant Nutrition,
Philadelphia: W.B. Saunders, 1974 (marked by **1. Fhe latter does not give values up to six years,
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Figure 2
Use of the Food Square to Plan Weaning Diets and Mixes

~ ~
Basic” _— -Energy-Rich
Staple” Supplement
. \
(cereals, roots, (fats, oils
/ tubers) // \\sugars)\ \
[ [/ ‘
Breast | | |

\ \ Milk /] /
\\ T~/
Protein-Rich Vitamin and

Supplement-__ | Mineral”

(legumes, animal. __ | Supplement
products and mixtures
N

(fruits, vegetables)

cheap, culturally acceptably, made of locally available foods, and casily and
quickly cooked. Solid weaning foods should be as concentrated in energy and
good quality protein as is practical, and should contain adequate iron and
other essential nutrients as well.

Weaning foods can be divided into two categories: (1) common household
foods (for example, bananas, yogurt, and rice) and (2) mixtures specially
formulated Tor in‘ant und toddler nutrient needs. There are several names for
these mixtures: gruel, basic mix. and multimix. Gruel is a thin staple porridge.
A basic mix contains on'y staple ingredients. A basic mix with appropriate
supplements added is called a multimix.®

Weaning Foods Made From Adult Foods

Where fuel limitations prevent preparation of separate foods for children,
suitable foods from the family pot can generally be selected and prepared for
this purpose by grinding, mashing, or in some countries by premastication. In
addition, foods already cooked in the family meal are more convenient to use
than separately prepared weaning foods, such as the multimixes discussed
below. The food-square concept can be used to create weaning diets from
family-pot recipes. Adapting family foods using this concept is discussed in
Appendix 2.

* Examples of basic mixes can be found in the append 1o this chapter (Appendix 2), Tables |
and 2. Sample multimixes for a child approximatel, five months of age are presented in
Appendix 2, Tables 5 and 6.
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Multimixes’

To make an adequate infant multimix, the following four components
(Figure 2) are needed: a basic staple, an energy-rich supplement, a protein-rich
supplement, and a mineral and vitamin supplement,

Basic staples  Basic staples vary from culture (o culture. A cereal flour is
best because it provides both energy and protein, but starchy roots, tubers, or
plantains can also be used as energy sources. In general, noncereal staples
provide more energy per unit of weight than cereal staples. The calories per
100 grams are as follows for some of the major noncereal staples: approximately
% for boiled potato without skin, 115 for baked sweet potato, and approximately
100 for cooked yam. For some cereal staples the number of calories per 100
grams is: 110 for cooked brown rice, 30 for cooked rice cereal, 05 for cooked
wheat or barley. and 75 for cooked whole-wheat cercal. More detailed
information concerning the protein concentrations of both cereal and noncereal
staples is given later in this chapter.

The reader is cautioned that cassava and sago are fow in all essential
nutrients, but may be suitable as energy sources in weaning foods if properly
complemented. '

Encergy-rich complements  Most weaning-age children in developing coun-
tries suffer from enerpy deficits. The traditional practice of feeding two to
three meals a day is insufficient. More frequent feedings, such as five meals a
day, are preferable. However, simply increasing the number of meals a day will
not satisfy a child's nutritional necds unless weaning foods are appropriately
dense in calories and protein. Often the nutrients in a basic staple are o dilute
for avery small child o consume in adequate amounts to meet his or her needs.
Adding a food dense in calories to a staple will provide the necessary energy in
quantities suitable for an infants small stomach. Oils, fats, and butter are
appropriate energy-dense foods. Fats, whether derived from plant or animal
sources, have twice the energy content of carbohydrates. Animal fats are
presentin meat, fish, eggs, milk. and milk products, such as butter, cream., and
cheese. Animal fats mav also contain vitamins A and D. Vegetable fats are
obtained from groundnuts (peanuts). soybeans, olives, palm oil, nuts, seeds.
and some plants. These fats usually contain vitamin E,

The addition of fat to a multimix not only increases energy density, but also
makes staple mixtures casier to swallow. The role of fats and oils is discussed in
more detail in reference 4 in the bibliography for this chapter.

" DBUellifle uses the term  multimix™ o refer 1o a combination of i staple (cereal vr noneereal)
and any additional itemis) tsee relerence 7 in the bibliography 1. He uses the terms “double mix,”
“triple mix,” or “guadruple min 1o refer (o the number ol items in a multimiy. leltiffe's system
plisces more emphasis on noncereal staples and animal proteins than the system developed by
M. Cameron and Y. Hofvander, which is used in this chapter and in Appendix 2 isee reference 2
in the bibliography).

" Chapter VI contatins a reference to u cireumstance in which cassava may be an appropriate
weaning-food ingredient.
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Because starch-rich staples that have been neither malied nor fermented
bind large amounts of water when boiled, their nutrient densities are inadequate
to satisfy the needs of a weaning-age child. Malting. a process in which grains
are sprouted before they are dried, dehusked, and ground. produces grain
products that are casier to digest and bind less water when boiled." Mellander
and Svanberg have found that adding even small amounts of malted cereal (as
little as %) 1o cereal-based gruels will inerease their energy density significantly.

The addition of table saft tiNaCly to cereal flours during boiling makes them
bind more water. On the other hand. potatoes cooked with salt will bind less
WalCT.

Protein-rich complements  Human beings need protein to build and maintain
body tissues. Because traditional weaning preparations in developing countries
are often inadequate sources of protein, protein-rich complements should be
devised as part of the weaning dict. A protein complement may be of plant or
animal origin. In order of case in meeting protein needs. the principal sources
arc: milk or a milk product. especially cheese, vogurt, and buttermilk: an
animal food or product tmeat, fish, or eggsi: legumes' L oil-seeds. or nuts: and
mixtures of cereals and vegetables. Some protein-rich complements, made
from foods available in developing countries, are given in ‘Table 3.

In most nonaffluent communitics, @ misture of plant proteins is the most
ceconomical complement and can be nutritionally quite satislactory. Plant
proteins are just as good as those from animals if they are mived together in
appropriate combinations and consumed in sufficient quantities. Legumes are
the richest in protein, typically containing ar least 20% before cooking as do
chichpeas and lima beans. Peanuts contain 20%. OF all the legumes., soybeans
contain the most protem (3470, but they are, like other legumes, difficult to
digest unless they are soaked. skinned. and cooked undil soft enough to be
casily chewed. Mashing with a fork or spoon, pounding with a mortar and
pestle, or grating are other methods to make legumes chewable and digestible,
Cereal grains. containing from 6" o 4% protein before cooking, are the next
best plant sources. Dark green leafy vegetables such as spinach, cassava leaves,
beet greens, and many indigenous, edible greens may contain from 2% to 6%
protein. Leaves are an underrated source of plant proteins treference 8 in the
bibliography at the end of this chaptery.

The protein in one plant food caten alone, such as legumes, cereals, and
vegetables is incomplete. that is, 1t does not contain all the amino acids
necessary for human growth and metabolism. However, a mixture of appropriate

"rCompact Calories, Madtingand Young Child Feedmyp™ by Olot Melander and U Svanberg in
Advances in International Matcernal and Cluld Health, vol, A, edited by Derrick B Jelliffe and
ELE Patrice Jellte 1Oxford: Oxford University Press, 1950 discusses the nutritional advantages
of malted prain products and how to prepare and vse theat at the home and village level.

" The legume fmily includes beans and peas.
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foods of vegetable origin in the correct proportions will provide all the essential
amino acids. How to mix plant proteins cffectively is a somewhat complicated
topic and will be discussed in detail later in this chapter.??

Minerals and vitamins ~ Vitamins and minerals are provided by fruits, fruit
juice. and vegetables. Green leaves, mashed or boiled for infants, can be an
important source of nutrients for families who do not hitve aceess to vitamin-
mineral preparations. Obvious fiber, such as the prominent veins in beet
leaves, should be removed from green leaves. The nutrients suppliced by leafy
vegetables can be found in Tables 3 and 4. His advisable to cook leaves fed to
vouny children to drive off the potentially toxic factor, hvdrocyanic acid, and.,
m the case of cassava leaves. cooking is essential. There are limits to the
amounts of some leaves that can be fed because of the possibility of mildly toxic
reactions, such as nausea and itching tongue. duoe to the oxalie acid content,
but such reactions are rarely a problent treference 8 in the bibliography).

It is the Ticldworker's responsibility 1o devise the best combination of
ingredients from low-cost foods available locally. The most suceessiul pro-
cedures for developing diets and recipes involve mothers and local community
workers. Pretesting more than one possible recipe with local mothers and
children before making a final selection is a crucial step.!!

Guidelines for creating a multimix based on the lood-square concept are
given in Appendix 2. Fxamples of mgredients in a weaning multimis are also
presented in Appendix 2.

Recipes for basic mixes are given in Table 1. This table also illustriates how 1o
add protein supplements o staple foods. Table 6 gives the weights of household
meastres of some foods used in previous gruel recipes.

Assessment of Safe Levels of Protein Intake

Foods vary in amino acid quality, i digestibitity of protein. and in the
amount of protein they provide. The term “protein quality.” defined simply,
refers to how well the amino-acid content of o food satisfies human needs. If the
protein in a given food does not have the approprizite mixture of essential
amino acids, a child's protein needs will not be met adequately by merely
feeding it Large quantities of this food. In addition. the vatue of food protein 1o
the human body is influenced by s digestibility. Digestibility is affected by
several factors: dificrences in the cellular structure of the food: the presence of
obstructive substances in the diet, such as fiber: and chemical reactions
determined by the overall composition ol the diet.

Thus. the nutrient value of protein is determined primarily by two factors:
(1) how thoroughly it can be digested and (2) the extent to which it provides the
amino acids necessary for human beings to s nthesize the nitrogen compounds

"oExamples of weaning mistures made in Thailind from plant proteins can also be found in
Chapter VI, Tables 1-3.

" For additional information on pretesting, see Chapter V1.
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Table 5
Examples of Protein-Rich Supplements

Milk Products:

—Amasi: A soured milk used in southern Atrica,

~Acid milks: One teaspoon of 85% lactic acid or white vinegar (4%, or 4 tablespoons
lemon juice is added to | litre whoie milk,

= Cottage cheese: Rennetis added o boiled, cooled milk from cows, ewes, goats, or camels,
To preserve, saltis added and the cheese soaked in milk whey.

= Kareesheh: Similar to cottage cheese. Can also be made by adding a few drops of lemon
juice to bailing milk and straining the resulting curds through muslin or cheesecloth,

~— Lebneh: Yogurt is strained through muslin te reduce water content, and salt is added.
Keeps well if sabted and kept covered by olive oil.

— Leban ryoguror: Milk is boiled and cooled to blood temperature. A litde stirred yogurt is
added and the minture stirred and then well wrapped to keep warm. It is then left
undisturbed for S to 6 hours, Yogurt becomes sourer the fonger itis hept. [t can be used for
feeding voung infants.

Soybean Products:

— Natro: Soaked. boiled soyheans are fermented for two days wrapped in straw or pinewood.

= Tofu: Svaked sovbeans are ground toa paste and heated. Water is added. The liquid is
filtered and gypsur added. The resulting curd is moulded into cakes that are eaten
fresh, dried. smoked. or fermented.

--Mivo: Fermented rice and sovbean.

= dempeh: Thin slices of fungus-digested soybean.

— Tahu: Soft. white cottage-cheese like soyvbean curd.

Other Products:

—Kishk thishhehs: Bulpur wheat is soaked for several days in yogurt and sour milk. It is
then sun-dried and milled to o floar. This s fried in fat for a few minutes, water is added,
and the gruel simmered for o few minutes.

= Wihear-bread gruel: Slices of brown wheat bread are soaked in water overnight, then
mashed and cooked tfor a few minutes with sugar and a little water.

—Ketup: Fermented preparation of rice and wheat.

== Coconut milk : 'The coconut is grated and niiacd wich about one-half litre of hot water and
sieved to remove the fibrous residue.

This table was adapted from a report of the COMYN, adopted at its meeting in Rome, 5-7
November 1979, and published in Food and Nutrition Biudietin, Vol, 2. No. 3, 1980,

needed to build body tissues. These coneepts are fundamental for understanding
all terms used to describe protein quality.”

Digestibility The amino acids making up dietary protein must be absorbed
if they are to be utilized. Digestibility of a protein food is expressed as the
percent of ingested protein nitrogen that is absorbed. Digestibility is now
recognized to be the principal factor determining the variations in the protein

" United Nations University Expert Group, Prowin-Energy Requirements Under Conditions
Prevaiting in Developing Countries: Current Knowledge and Research Needs. Japan: United
Nations University, 1979,
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Table 6
Weights of Household Measures of
Some Foods Used in Previous Grvel Recipes

Equivalent weights and measures for various foods are given below. Because commonly used
utensils vary in size, the weights are only approxinmations, The actual weights of local foods
measured with utensils available in 3 given locale should always he cheeked.

Tablespoon ‘Teaspoon
Cup (fevel) (fevel)
e _200ml 10m . Sml
Fresh milk, yogurt 200 g 0y Sp
Evaporated mith 200 ¢ 0 -
Condensed mitk RN Yg
Dried whole milk HOg 8y L.5g
Dricd shimmed milk 85p 7g 2p
Cereal flour 170 p by RV
Bean fiour - 2 2p
Peanut ipowdered) HOg bp Qg
Sugar 5 p 10 p Sp
Oil - 10g Sp

value ol mixed diets consumed by various populations. Therefore, when
protein is supplied primarily by one or two sources, as in some weaning diets,
the utilization of the absorbed amino acids must be taken into account. The
pereent of absorbed protein that is retained by the body gives the biological
vitlue ol a protein or diet. It can be predicted reasonably well by comparing the
amino-acid pattern of the food or diet witl: a reference amino-acid pattern
based on the requirements of the voung child as is discussed in reference Y in
the bibliography. Combining the figure for biological value and that for
digestibility gives the net protein utilization (NPU), The wiy in which the safe
level of proteinin the diet can be adjusted 1o both the amino acid score and the
digestibility of the protein in a food or diet is shown in Figure 3. An example of
the caleulation of a safe level of dictary protein is given in ‘Table 7.

The amino acid score  Io synthesize the proteins it needs, the human
body must have essenrial amino acids, that is. those amino acids the body
cannot synthesize in adequate amounts in a specific pattern and an additional
quantity of nitrogen from cither essential or other dictary sources. Estimates of
the requirement pattern for essential amino acids are given in Table 8. The
amino-acid score tAA score) is caleulated as u pereentage of adequacy for cach
essential amino acid as follows:

Amino Acid = mg amino acid in I test protein 100
N Sy ST T X
Score mg amino acid in requirement pattern

72



Figure 3
Correction of Dietary Protein for Digestibility and Quality!

Calenlation of Safe Level of Protein Intako: Correcting the Requivement

Safe level of protein

{protein with the Safe level of
reference amino acid . LU e dictary protein
pattern and 100" Digestibility Amino- intake
digestibility) of dietary Acid Score (g kgsdayy
(g kg day) protein of the diet

"The correction for protein quality tthe amino-acid seore and digestibility) can be applied to cither
the requirement or the diet,
“The dictary protein intake should be equal to or greater than this amount.

AA scores are caleulated for cach essential amino acid, and these scores are
compared to identify the lowest. The quality of the protein is that of its lowest
AA score. The lowest score gives an approximate index of how efficiently a
food’s protein can be used by children.

Each amino acid score is evaluated relative to the WHO FAO. UNU pattern
of amino-acid requirements for children from birth to two years of age. This
new reference scoring pattern is preferred o using egg or milk protein as the
reference pattern.

Requirements for both essential amino acids as a percent of total protein and
for total dictary protein fall with age. A child’s needs for good quality protein,
high in essential amino acids, is proportionately greater than an adult’s. The
pattern changes with age because the body's needs and metabolic capacities
change with age.

Animal Versus Vegetable Protein

Animal proteins are generally of higher quality than vegetable proteins from
single sources because animal bodies contain essential amino acids in very
much the same proportions that our own bodies require, and their digestibility
is usually high. Much of the protein in plants is storage protein and is quite
ditfferentin composition froni that of human body cells. For households coping
with poverty, even an oceasional egg is desirable, but may be too expensive to
give o a young child. Dried animal-protein foods, for example, dried milk
powder and fish-protein concentrate. have the advantage of not spoiling casily.
Nevertheless, il they must be imported at high cost, these animal-derived
proteins should not be recommended for the everyday diet.

For most houscholds in developing countries protein from plants must serve
as the main source, or the only source, of the child's protein intake. The
protein score of @ diet composed of more than one vegetable-protein source
and/or of animal-protein sources is considerably higher than that of the basic
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Tuble 7'
Example of Calculation of a Safe Level of Dietary Protein Intake?
(Rural Tunisian Diet)

Amino-uacid score': Preschool child - 33

Digestibility: Il unknown, assume 83

A. Caleulation of safe level of dietary protein as consumed.
Preschool child:

Safe level of reference protein = 104 g/ kg/day
Safe level of dietary protein « 1LO4 « l_‘h)() x l()%) < 2.32 g/kp/day
S A

B. Caleulation of effective amount of protein consumed in terms of reference proteins
(milk, egp).
Preschool child:

Corrected protein intake - actual intake x _83 x ﬂ‘Y‘) = intake x 045 g/day

“This table was tahen from the FAO-WHO UNU, Expert Committee Report on Protein-Encrgy
Requirements, Geneva: WHO, in press,

*The safe level of protein intake is that fevel sufficient for nearly all the population. The correction
for protein quality (the amino-acid score and digestibility) can he applied to either the requirement
(Example A) or the diet (Examiple B,

"The reference amino-acid pattern for the preschool child is different from that of the infant.

staple alone because of the important complementary effect of the amino acids
in even relatively small amounts of other vegetables and from animal-protein
sources. Well-processed soy protein coneentrates are essentially interchangeable
with good protein sources of animal origin.

Increasing Plant Protein Quality

Limiting amino acids  In plant-storage proteins the concentration of at least
one, and up to four, essential amino acids is disproportionately small for infant
requirements. Because the amino-acid pattern in these proteins is not the same
as that needed by the human body, they are called incomplete proteins. The
amino acids that are in less than optimal proportions are called the limiting
amino acids of a given protein source. For example, for wheat and rice
proteins, like other cereal grains, lysine is the limiting amino acid. The other
essential amino acids likely to limit the protein quality of mixed human diets
are: the sulfur-containing amino acids (methionine and cystine), threonine,
and tryptophan,'

'* See Table 7 in Chapter VII.

74



Table 8
Estimates of Amino-Acid Requirements at Different Ages (mg/kg/day)

Two-year-old

Amino acid Infants' children?
Histidine® 28 !
Isoleucine 70 R)
Leucine 161 73
Lysine 103 4
Methionine and cystine 58 N
Phenylalanine and tyrosine 125 (&
Threonine 87 ¥
Tryptophan 17 12.5
Valine PA] 38
Total Essential Amino-Acid (EAA) Requirement? 714 152

'FAO/WHO, Energy and Protein Requiremeniz: Report of  Joing FAQ/WIHO Ad Hoe Expert
Commuttee, WHO Tochnical Report Series, No. 322, Geneva: WHQO, 1973

*FAO/WHO/UNU, Fxpert Conumittee Report on Protein-Energy Requirements, Geneva: WHO,
in press.

Histidine is an essentiel amino acid for the infant and, under extreme conditions, for the adult.
‘Without histidine.

Complementary proteins  Some plant fonds have generous amounts of the
essential amino acids in which others are deficient. Therefore, mixing two or
more foods that have complementary proteins can increase the net protein
quality of both foods. Weaning diets and muttimixes can be devised so that one
food or ingredient balances the amino-acid deficiency in another food.

Inexpensive comnlementary protein combinations can be devised from
foods available in almost any locale. In general, combinations of a cereal and
cither a legume or an oilseed are the most appropriate plant proteins for a
growing child. For example, maize, which is low in the amino acids lysine and
tryptophan and relatively high in methionine, can be combined with beans,
which arc lower in methionine and higher in lysine and tryptophan. This
mixture is more nutritious than any of its parts consumed separately. Devising
plant mixtures of optimum protein quality is discussed in greater detail in
reference 1. Dietary protein quality caa also be increased for children by using
small amounts of animal-food products and by using foods as complements to
breast milk.

The protein characteristics of cach of the major categories of plant foods are
discussed briefly below.
¢ Cereal grains

The protein content of cereal grains varies from 6% to 14%. The amino acid

most limiting in cereals is lysine. Maize is also deficient in tryptophan. The
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amino acid pattern of wheat and rice is relaivzly good, compared to other
cereals, although both are deficient in lysine and threonine. Most cereal
proteins are well balanced with respect to other essential amino acids,

¢ Legumes

The protein content of edible species of legumes varies from 20% to 34%.
Legumes are gencrally deficient in sulfur-containing amino acids but high in
lysine. Most legumes contain antinutritional substances of various kinds and
concentrations and must be cooked until casily chewed to assure the destruction
of these substances.

¢ Qilseed protein concentrates

Oilseed protein meals, depending upon how they are processed, may contain
as much as 50° protein. The most concentrated forms, usually called presscakes,
are the residues remaining after the oil has been extracted. Unfortunately, in
many developing countries oilseed presscakes are usually exported or used
locally for animal feeding. Some vegetable-protein coneentrates that can be
mixed with a cereal to provide a satistactory weaning food are given in Table 9.

Vegetable-protein concentrates. especially those made from peanuts or
cottonseeds, may become contamineied with aflatoxins produced by the mold
Aspergillus flavus. Storage in a2 cool, dry place to prevent this mold is essential.

® Noncereal staples

The protein coneentration of two boiled noncerexl staples-- potatoes and
cocoyams—is similar to that of boiled cereal grains, which absorb much more
watter than noncereal staples, thereby diluting their protein density. In general,

Tuble 9
Some Vegetable Protein Concentrates

Amino Acid

Flour after Fat Percent Main Good
Extraction Protein Deficieney Source
Suybean 0.0 Methionine Lysine
Cottonseed 50.0 Lysine -
Peanut 50.0 Methionine, -

Lysine
Sesame 50.0 Lysine : Methionine
Sunflower
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noncereal staples, such as cassava and other tubers, have very little utilizable
protein. Cooked yams and sweet potatoes contain about 2% protein. Boiled
cereals are comparable in protein concentration (brown rice— 3%, white rice —
2%, corn— 1%, rolled wheat— 2%, and bulgur wheat —6%), although the quality
of potato protein is not guite so good as that of cereals. Roots and tubers as
energy sources must be combined with either animal protein or good plant
protein sources to provide ar adequate weaning diet. Even potatoes must be
combined with more concentrated protein and energy foods to be adequate,

Procedure for Devising Vegetable Protein Mixtures

To develop vegetable protein mixtures of high nutritional quality, the
following basic steps are necessary:

I. Understand the quality of the diet that is to be improved, identify the limiting
amino acids of the commonly caten plant proteins, then formulate a mixture
using complementary patterns that best approach the ratio of amine acids in
the most recent FAOQ/WHO/UNU reference pattern (Geneva: WHE i pressh.
The amino-acid-scoring method can be used o estimate the limiting amino
acid and formulate the approsriae mixture,

2. Conduct trials under strictly coztrolled conditions first with acult human
beings and then children to be sure th . the mixture is well tolerated. Texicological
studies in experimental aniaa’s may be required to evaluats protein
sources before they are fed to children.

3. Before recommending a recipe for preparation at home or before marketing
a village or industrially processed mix, pilot-testing must be done for taste and
factors such as seasonal availability and problems in distribuvion.”” The purchasing
power of the target population must be investizated when appropriate.

Appendix 2 contains further information important for formulating multi-
mixes, including allowances to make for water absorbed by cereals and legumes
during cooking and additions of energy-rich ingredients, as well as vitamins
and minerals,

Feeding Techniques and Sanitary Practices

How to Introduce Weaning Foods
The following gaidelines for introducing weaning foods are recommended by
experts and people experienced in the field:

L Introduce the complementary food afier the baby has suckled. The
reasons for doing so are that if the baby cats the food before breast-leeding, it
may be less hungry and not want to suckle so much. Because breast milk is the
most nutritionally complete baby food, nothing should be done to reduce its
intake.

" Chapter VI gives guidelines for pilot testing of weaning mistures.
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2. To train the baby 10 accept the taste and texture of something in addition
to breast milk, first give foods mashed into a smooth paste. such as tubers or
fruit. These foods can also be cooked until soft and then mashed: make certain
they are tepid or at room temperature. Sometimes it can be helpful initially to
express alittle breast milk over the food so that the odor and flavor are familiar,

Several weeks later, the baby can be fed basic mixes and then multimixes,
which are more nourishing. By the time the infant is nine months old, it will
aceept coarser foods, such as cooked and chopped and mashed vegetables. At
two vears of age. the child should accept most adult foods. Before this time,
mixes and multimixes as described carlier in this chapter and in Appendix 2
are most useful because they are nutritionally dense and palatable,

3. Do not attempt to introduce many new flavors or textures at one time., Let
the child become accustomed 10 one food at 4 tme. Onee the child has
accepted a food, give it more frequently so that the baby will become familiar
with it.

4. After the baby is familiar with a food. increase the amounts of a
complementary food gradually.

5. When the baby has sufficient coordination, allow it to feed itsell, but be
certain to supervise the baby while it does so. In a contaminated environment,
the unsupervised baby is very likely to getits food dirty. For example, bananas
given to the baby to hold as playthings may be dropped onto a dirt floor and
then caten. In addition, supervision helps to assure that the baby actually
consumes its complementary food.

0. Force-feeding is not recommended. On the other hand, mothers in socicties
where the perspective on life may be passive, may not persist sufficiently in
encouraging a child to eat a new food. When a buby spits out or plays with lood,
the mother may not scrape the food off the baby’s mouth and put it back in.
Mothers should be encouraged to be persistent and patient in feeding a baby so
that ic swallows as much food as possible.

7. By the time the child is two years old, give itits own portion of the family
[ood and let it cat by itself under supervision,

Sanitary Practices
To minimize the risk of infections resulting from contaminated foods, careful
attention must be paid to sanitary procedures in food preparation and handling,

Frequency of Preparation

In a hot climate cooked foods should be prepared frequently and in small
amounts, and leftovers discarded or given to other lamily members. This rule
may be modified if cooked foods can be stored in a cool place and kept covered
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to protect from contamination by dirt, flies, and other insects. Perishable foods
should not be kept overnight in warm climates unless they are stored at
refrigerator temperatures.

Frequency of Feeding

Begin weaning the child by feeding it a complementary food once a day.
Gradually increase the frequency, so that at six months the child is fed two to
four times a day as a complement (o breast feeding. Children older than six
months should be fed four to six times a day in addition to breast-feeding or
should be fed three meals a day and two nutritious snacks. 1t must be empha-
sized to mothers that the small child needs more meals than an adult because its
small stomach can take less at one time. Hofvander reports that a child one to
three years of age can eat only one to one and a half teacups of food at a sitting.
Therefore, for the child to get enough nutrients, frequent feeding of appropriate,
calorically dense foods is necessary.

Appropriate Utensils

Cup and spoon arc the recommended utensils for introducing and feeding
complementary foods, even if the substance is a liquid. Where hand-feeding is
common, washing of hands should be especially stressed. Bottles are not
recommended, but if they must be used in a special circumstance, glass, not
plastic, bottles should be chosen because of case of cleaning. In this case, the
mother should be taught clearly how to clean the container with available
resourees.

How to Clean Utensils

Hands are. in the most general sense of the word, utensils. Both mother's and
child’s hands should be washed before food is handled. Tt is best to wash
utensils immediately after use because they will be easier to clean. The steps
necessary to keep other utensils clean include {1) scrubbing and washing with
soap or detergent: (2) rinsing in drinking water or salt water: (3) drying in the
sun; and (4) keeping the dried empty containers covered to protect them from
insects und Jdirt. Cold water is acceptable, although hotis preferable. Tt is ideal
to boil utensils used for young infants for five (o ten minutes.

Other Sanitary Practices

[. Only peeled, washed, or recently cooked foods should be used to feed a
baby. Because fruits and vegetables in their skins are protected from
contamination, only the part a baby will eat at one sitting should be peeled.
Leave the rind or skin intact on the remainder.

2. Gruels should be boiled for several minutes to reduce bacterial
contamination,

3. Food should be kept covered to prevent contamination from insects and
dirt,
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tSource: UNICEF)
ORAL REHYDRATION THERAPY (ORT) may prove to be the only means of saving a
child severely dehydrated by diarrheal discuse, which interacts with malnutrition. Each
disorder sometimes contributes (o causing, and sometimes aggravates or wOrsens,
the other.
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Feeding During and After Illness

General Guidelines

An inaccurate idea held by many people is that human beings need less food
during illness than when they are well. Theoretically babies should be fed more
during illness because their nutritional losses are greater then, but this is
generally impossible because of loss of appetite. Thercfore, special attention
must be given to adequate food during the recovery period (see the last
section in this chapter). In addition, if the disease produces diarrhea, the
food a baby consumes is less well digested and absorbed and the degree of
nutrient and fluid depletion correspondingly greater.

Although appetite will be reduced, on no account should food be withdrawn
because the child is ill. On the other hand. food should not be forced. The
following are general guidelines for feeding babies who are ill,

1. Breast-feeding should be continued during illness and the child offered the
usual complementary foods.

2. Adequate fluids me - ne fed and can include juices, tea, and clean water.
For dehydration, fluids and electrolytes must be supplied (see the following
section, “Oral Rehydration Therapy™.

3. During infections, vitamin A-rich foods, which have been cooked, such as
papaya, pumpkin, and egg yolks are particularly important. Cooked, mashed
and strained leaves can also be fed in smail amounts.

4. Since illnesses are accompanied by conditions that affect the ability and
desire to eat, such as loss of appetite, fungus in the mouth, sore throat, or
cough, infants should be given special encouragement to eat foods with higher
nutritional value than usual, and these foods should be continued during the
recovery period.

Oral Rehydration Therapy

Oral rehydration therapy is used in the treatment of short-term bouts of
diarrhea that are not severe.'™ Therapy involves the replacement of water and
body salts with a specially prepared solution in order to prevent potentially
dangerous dehydration. It is important to realize that oral rehydration therapy
will not necessarily reduce the volume of diarrhea. In fact, diarrhea frequently
increases for a brief period precisely because @ baby's fluid loss is being
replaced by the therapy. However, oral rehydration therapy often prevents
dangerous net fluid loss and leads to improving a baby's appetite. Breast-milk

™ Severe diarrheais defined as not more than one stool every two hours or more than 3 ml of stool
per kg bady weight per hour [*Oral Rebydration in the ‘Treatment of Diarrhea: Issues in the
Implementation of Diarrhea Treatment Programs™ by R.AL Cash in Diarvhea and Malnutrition,
edited by L.Co Chen and NS, Serimshaw (NY: Plenum Press, 1983)]. This volume contains
detailed discussions of important issues related to oral rehydration therapy and the treatment of
diarrhea in babies.
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feeding and feeding of foods should be continued: feeding contributes to
reducing the harmful effects of the illness on a baby’s nutritional status even
vhen stool volume is increased. Controlled studies have conclusively
demonstrated the value of making food available 1o children with diarrhea
even though actual food intake will be reduced by loss of appetite.

The solution used for oral rehydration therapy requires no special equipment
to prepare and can be made from inexpensive ingredients and locally available,
unboiled drinking water. The ingredients recommended by the World Health
Organization are as follows:

TABLE SALT (NaCly. . ............. e ceeevvnaee. 35 grams
SODIUM BICARBONATE. .. ... e Ceeeeseeeiie . 2.5 grams
POTASSIUM CHLORIDE..... .. N DG L 110103
GLUCOSE .............. e e e ... 20.0 grams

(or SUCROSE . . ........... cerreeiiiicein oo 40.0 grams)
WATER . ... ... . ... ... e e ... 10 liter

Because spoon sizes vary so much, spoon equivalents must be locally
determined.

Instead of glucose, table sugar, which is more common, may be used, but
twice as much table sugar must be substituted for glucose. Sodium bicarbonate
or potassium chloride can be eliminated, although the solution will not be so
effective. Recent unpublished data from the International Center for Diarrheal
Discase Research, Bangladesh, indicate that cereals are even better than
sugars as carbohydrate sources. However, some carbohvdrate source, either a
sugar ora sarch(e.g., 30 g of rice powder), is absolutely neeessary for water (o
be absorbed to correet the dehydration.

The World Health Organization recommends that oral rchydration therapy
solution should be disposed of after 24 hours if it has been made from drinking
water that has not been boiled. Using boiled water in the solution has not been
shown to improve rates of recovery from diarrhea: moreover, in many areas of
the developing world, the fuel needed to heat water is not available. In
addition, boiled water may be culturally unacceptable for use in the treatment
of sick babies in areas in which foods are categorized as hot and cold.

The addition of 1 gram of alum to a liter of contaminated water will reduce
the degree of contamination when boiling is impossible. This .01% solution kills
V.cholerae and E. coli within one hour; a .005% solution (500 mg per liter) kills
bacteria within one to two hours, Alum is nontoxic at concentrations as high as
1% 10 .5%, although ingestion of a concentrated solution containing as much
as 21% may cause a burning sensation in the mouth and diarrhea.

" The use of alum 1o decontaminate drinking water is deseribed by K. Ahmad, K. Jahan, and 1.
Hugq in "Decontamination of Potable Drinking Water by Alum for the Preparation of Oral
Rehydration Solution”, internadionat Food and Nutrition Butletin, Vol. 6, No. 2. in press.
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Feeding after Illness

Mothers must also make special efforts to encourage baby to cat after illness.
In the days immediately following illness, it is very important to give a baby
energy-dense foods more often than usual. The net amount of extra food
required during recovery is greater than the amount not caten during the
illness because of extra metabolie losses during the infection. The need for
extra food persists for three to four times the duration of the illness. Immediately
after an illness, a baby's appetite is increased, and if sutficient appropriate food
is offered. considerable catch-ap growth occurs, making up for nutritional
losses and growth failure during the acute illness episode. Infections usually do
not have permanent effects on the growth and development of well-nourished
children, but can be devastating to those who are malnourished and deprived
of sufficient food for maximum recovery afterwards. Energy density of foods
should be increased by adding oil, fats, and sugar.
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Chapter V

Monitoring Growth of
Young Children

The Importance of Growth Monitoring

A child’s body responds to moderate nutritional deficiencies by absorbing
and utilizing its nutrients better and by growing more slowly. In addition, the
moderately malnourished child fimits his or her physical activity. However, if
nutritional deficiencies are severe and of long duration, the child may stop
growing altogether. Beyond this stage, the body's tissue reserves will be used to
provide energy and nutrients for vital processes. Clinical signs of severe dietary
deficiency, such as excessive thinness, will appear. The risk of death will
increase dramatically as the nutrient reserves dwindle and the child becomes
emaciated.

Achild whois growing poorly is, therefore, a child with a nutritional or other
health problem that needs correction.

The measurement of growth velocity, defined as the direction of movement
of the weight curve over time (Figure 1), should be viewed as an carly warning
system rather than as a diagnostic tool. Physical growth will slow down long
before signs of nutritional deficiencies appear and usually long before the child
is in immediate danger of dying. The monitoring of growth is particularly
important in the first three years of life when growth rates, nutritional
requirements per kilo of body weight, and susceptibility to infections are all at
their highest,

Scope of Chapter

This chapter describes techniques for monitoring growth in weianing-age
children, emphasizing the diagnostic tool of weight-for-age charts. The strengths
and limitations of the following methods are discussed: weight-for-age
monitoring, the expected-weight gain method, length-and-height-for-age

* The primary contributor to this chapter was Reyvnaldo Martorell,
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measurements and arm-circumference measurements. Factors that predispose
an infant to nutritional inadequacy are also discussed.

One-Time Examinations

The nutritional status of the individual child is often evaluated in developing
countries by means of a single anthropometric examination, for example,
measurement of arm circumierence or of weight-for-height. Two kinds of
valuable, but limited, information can be obtained from a one-time assessment.
First, one can determine whether a child is unusually small for his age.
Although a small size is often found to be a risk-indicator, in some cases it need
not be a matter of concern. The small size of the child may be the result of
nutritional problems that began and ended months or vears earlier, or the
child’s small size may be genetically determined. The second and most important
kind of information a single examination will vield is whether a child is
unusually thin or unusually fat. Wasting or excessive thinness is a sign indicating
the existence of severe, chronic problems. The greatest advantages of one-
time measurements are that they require less time, money, and fewer personnel
than serial measurements, The uses of one-time measurements including weight-
for-age. weight-for-length, weight-for-height, and arm circumference are
discussed in greater detail later in this chapter.

Serial Examinations

Serial measurements of weight-for-age or height-for-age have the following
advantages over a one-time examination: they can reveal a slowing down in a
child’s rate of growth, before he or she has become wasted. In addition, onee
children are under care, only serial measurements can provide the data to
assess whether there has been positive response to the treatment,

Weight Compared To Height

Weight is the measure of choice for monitoring shori-term changes in
growth of young children. As mentioned above, with periodic measurements
of cither weight or length one can detect children who are slowing down in
growth. Weight changes, which can reflect body-tissue wasting, can alert a
health worker to a nutrition problem sooner than changes in length, Wasting is
the extreme loss of fat and muscle tissues. Length or height is a measurement of
skeletal growth, a dimension that, in children, can increase but not decrease as
can weight.

Measurement of weight is already the most widely used method for monitoring
the growth of children. Besides providing more information than height
concerning a child’s nutritional status, the measurement of weight has the
additional advantage of being more casily taught. The measurement of length
or height in young children i difficult, requiring two people for aceurate
results. In addition, length boards, which are sliding boards commonly used for
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the accurate measurement of small changes are inconvenient to carry when
moving from house to house. In contrast, simple beam or spring scales are easy
to transport. Finally, weightis a familiar measure worldwide, and the significance
of monitoring the weight of young children is readily understood by mothers in
developing countries. The appendix to this chapter (Appendix ) lists sources
for a number of growth monitoring tools and gives brict descriptions of their
advantages and disadvantages.

The Weight Growth Chart

The World Health Organization (W HO) is promoting simple charts for use in
developing countries. The charts (Figares 1 and 2) were originally developed
by Dr. David Morley from his experience in the Nigerian village of Tmesi and
have been used successtully around the world.

Principles of Interpretation
The child's growth curve, indicating change in weight. is drawn on the front
of the WHO growth chart shown in Figure | The growth curve is the broken

Figure |
The front of the weight chart
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line connecting the closed cireles, which represent weight changes in kilograms
as the child ages. The vertical axis of the chart is divided in kilogram gradations
and the horizontal axis is numbered in divisions, cach representing one month
and further divided into SEr-step segments representing years. The other two
smooth curves depict the growth of well-nourished children: the top line
represents the S0th tsee Glossary ) centile for bovs and the bottom line the third
centile for girls, By definition, 30" of well-nourished boys are above the S0th
centile value of weight-for-age and 30% are below it: 97% ol the girls are, b
definition. above the third centile value and 3% below it. The primary
importance of these two growth curves is to Hlustrate the shape of a well-
nourished child's growth curve. (A detailed interpretation of the shape of the
growth curve of the child used as an example in Figure 1 will be given later in
this chapter.

The weights used 1o determine the third and SOth centiles are from the
National Center for Health Statistics and were recently obtained from nationally
representative samples of children in the United States. The question has been
raised whether these growth lines are appropriate for populations in developing
countries. In answer, there is considerable evidence to support the position
that they are appropriate as indicators of potential differences. Alleged ethnic
differences in the growth potential of preschool children are minor relative o
the effects produced by malnutrition and infection, In a well-nourished
population, whether from industrialized nations or from the clite in developing
countries. most children will have weights situated above the third centile line.
In populations typical of the rural arcas of developing countries. hall or more
of the children will have weights below the third centile line,

Unlike cthnic differences, individual differences in genetic make-up are
important in interpreting the position of a child's curve on the growth chart, A
child whose weight, for example,is below the third centile line is very likely o
be malnourished if he or she has the genetic potential to be a big child;
however, if he or she is genetically a small child. the child may be normal or
only slightly malnourished. Therefore, in assessing anindividual child's
autritional status, the decisive indicator is the direction of the growth line, not
whether the child's weight is above or below the bottom line,

Growth Chart Modifications

Countries have modificd the growth chart in various ways to suit local needs.
In Indonesia. rather than two lines. 4 rainbow pattern consisting ol colored
channels, the width of cach being five percent of the standard weight, is used.
This growth chart also shows the three possible directions of the growth line:
simple instructions to mothers are printed next to them:

Graph going up:
Food is good. Continue.
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Graph level:
o —9 Give child more food.

Graph going down:
Add more good food.
Take child soon to health center.

These simple instructions illnstrate how growth charts can be the basis for
action in weaning food projects. Failure of a child 1o gain weight, for example,
could indicate that the mother should be assisted with advice on food preparation
or with food supplies, depending upon the nature of the program. Regardless
of the exact form, all growth charts should have such a simple guide for mothers.
Finally, the Indonesian growth chart also carries simple instructions on how to
prepare a sugar-salt solution to give to children with diarrhea.

The Back of the WHO Growth Chart
The back of the growth chart is for recording information on the chitd and
the family (Figure 21, The name of the locality, the child's name and birth date,

Fioure 2
The back of the growth chart for the collection of information
on the child and the family

h“_:’_’E_jﬁowm CHART
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the child’s and the family's identification numbers, the address, and general
information about siblings should be noted. The full history of immunizations
should be detailed. Finally, a list of appointments and the actual weights
recorded on each visit should be kept. Depending upon the local setting, the
back of the growth chart should be redesigned to allow fu+ important information
to be written. For example, in some arcas it would be advisable 1o note the
family’s ethnic group, language. or caste.

Determining the Age of Children

The age of the child is needed for growth monitoring. 1t is sufficient to know
the month and year of birth. At the first examination of the child. the
healthworker should fill out the first box on the WHO growth chart with the
year and month of birth. In lhc example in Figure 1, the child was born in
March. 1950, The second box s, therefore, for April. the third for May, and so
on. Each segment of twelve months always begins with the child's birth month
and corresponds to one vear of the child's lite.

In some arcas of the world mothers will not be able to recall the child's
birthdate. Tn such cases, the vear of birth may be determined by asking the
mother whether the child was born carlier or later than village children of
known ages. A local events calendar showing the dates on which important
events ook place during the past three-to-five-year period may prove useful in
determining the month of birth.

The greatest rate of increase in weight oceurs in the =t year (Figure 1),
although, of course, the body weight of a normal enild continues to inerease
untilafter puberty. Tt is important to know the age of babies less than one year
old to the nearest month o assess whether they are growing normally. On the
other hand. discrepancies of cven several months will not mater much for
ierpreting the growth line of older children, sinee vrowth veloeities are
nearly constant after infancy. In situations in which there are no clues as to the
child’s age, arough guess should be made, and the assigned birthdate should be
used consistently thereafter. Whatis most important is whether or not the child
is gaining weight. Not knowing the correct age of the children. therefore,
should never be an impediment 1o growth monitoring.

Measuring Weight

Children should be weighed with clothing as light as possible, Most i important
is to deal consistentiy with the weight of elothing, Scales suitable for weighing
preschool children can be of the beam or spring type. One of the most widely
used scales suitable for fixed locations, such as a clinic, is the Detecto baby
scale, which can weigh babies as heavy as 16 ke, Other kinds of beam scales.
commonly used in markets in developing countries, are also appropriate
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(Figure 3), provided the same scale is used for serial weighings. Suitable for use
in house-to-hous: visits is the British-made Salter scale, a spring scale with a
weight limit of 25 kg, which can be hung from a tree branch or a house ovam
(Figure 3). One can choose an casy-to-read dial of either 100 g or S0u g
gradations for thiy scale.

As shown in Figure 3, the child is placed in a sling or a basket. Imaginative
alternatives for the sling were successfully used in Indonesia, where it is

Fipwre 3
Types of beam balances (A and B) and spring balance (C)

1
A Q

Credit: WHO

Table |
Procedures for Weighing Children with a Suspended Scale*

L. Maintain the scale and the apparatus for holding the hild in good workirg condition.

i~

- Calibrate the scale, wsing an object of known weight,

. Rermove all heavy objects. vach as shoes or jacket. from the chil s 1T ics oo cold to do so,
weighan equivalentamount of clothing at cach weighing and. oF note on the growth chart
exactly what articles the child i+ wewring.

4. Suspend the seiue so thatitis free-hanging s the child cannot bold on to anvthing and
cannot tonch the ground.

5. Record the weightonly when the scaleis steady orthe needle has stopped swinging. I the
neete s moving shahty, use the miapoint of the swing as the child's weight,

*Thisable has bren adapted fromee protocol for werghing and measuring childeen published by the
American Public Eealth Association International Health Programs. For further infor=ation on
this subject, see Groweh Monitoring of Preschool Children: Pracoe o Considerations for Primary
Healtn Care Projecis i the Primary Heelth Care Lanes Series 1. No. 3 October, 1981, pp. 69, 70.
(Write: Director, APHAUTHE, TO15 Fifteenh St NW, Washington, DC 206035, USAL) '

91



P g

SEMPLE SCALES THAT WORK. Pictured here and on the faving page are examples of
mexpensive locally made beam balance seales, Weighing children regularly and accu-
rately is crincally important in dewermining whether they may be malnourished. Yet. the
provision of suitable weighing scales o nutrition progrims all over the world continues
to hea problen, NMany of the best-hnow n manufactured scales. ire expensive to buy and
ship and are often difficalt to repair. Accurate locally made scales are one answer to this
set of problems.

reported that, “woven baskets or wooden boxes painted to look like an animal.
an airplanc. or acar suspended under the scale made weighing an interesting
and fun game even for shy children.™

Feis Dikely shae durable and reliable digital electronic seales will soon be
available at low cost. The advantages of such scales are indicated in Appendix 3.

Health workors can easily learn 1o weigh children with areat aceuracy.
Learning this sk, however, does take time and a desire 1o be precise. When
maxing measurements, the health worker must remember that the health of a
child may depend upon the accuracy of the weithing.” Measurers should
rigidly adhere o the techniques Listed in Table 1. Stndardization exercises
should be held periodically, and the scales should be checked frequently for
aceuracy. Standardization can casily be done by filling plastic containers with
water tospecified levels tone fiter of water weighs one kilogramy and checking
to see that the correct weight regsters on the seale. I water is not readily
available, calibrared weights from die market or a rock of known weight can be
used. Scales used on the ground should be ehecked for Tevelness with a rood
quality carpenter’s level.

LLECRbode, DL Bsmail, and Bosutrisno, “Mothers as Weighe Warchers: The Road 1o Child Heaith
in the Village™ Fuvironmencal Child Health 210197302 2052007

 See Chapter 1X for a diseussion of the cflects of imeastrement errors on evaluation.
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Interpreting the Growth Curve

Weights are recorded in the growth chart as shown in Figure 1. Clearly
marked large dots should be vsed. In this figure, José’s weight was 9.0 kg in
June, 1982, and 8.5 kg in April of the same year,

Key Concepts of Interpretation

Interpreting the information entered into the chart and using it o make
appropriate decisions about the child's condition are critically important steps
in the health-care process. The health worker must carefully examine this
information. The health worker must be certain that he or she is interpreting
the data correctly: in this regard. discussion with experienced health-care
personnel can be helpful,

The tollowing are key concepts for interpreting weight information:

I' The direction of the growth curve, not its position relative to the
standard curves, is of primary importance. In the example drawn in
Figure I, Tos¢ grew well during the first cight months. His growth curys
during this time was parallel to the 30th and third centile lines on the
growth chart. indicating that he was progressing as well as normal
children. Pertinent information about the child should be entered in
the chart, asin Figure 1. where itis noted that in October, 1980, José's
mother migrated to the city and left him in the care of his grandmother.
As might occur in children who are suddenly weaned, José did not
grow at all during the next six months.

9

A flat growth curve, as shown from October to March, is a danger sign.
At the time the health worker first observes that an infant's growth has
ceased, he or she should attempt o improve the child’s diet. In José's
case. encouraging the grandmother to feed José appropriate weaning
foods in adeguate amounts and enrolling Jos¢ in feeding programs
woul have been appropriate measures.

(98]

Anupward direction in the curve is a good sign. The example continues
with Jos¢ growing well from 13 to 18 months of age. At this stage,
health workers might have taken the opportunity to congratulate
Jos¢'s grandmother.

4

A downward direction in the curve implics a very dangerous situation.
From August through December, the example shows a period of
weight loss as might result from a further disruption in Jos¢'s eating
pattern, for example, his grandmother might have died, and he might
have had 1o live with a neighbor. or he might have had chronic
diarrhea or another infection.
The example ends with a successtul intervention by the health workers, as

evidenced by a satisfactory upward direction in the curve.
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Kwashiorkor

Children with kwashiorkor will exhibit edema or swelling caused by water
retention. Health workers who weigh children should know how to check for
edema.! Edema may mask weight losses in the child. The presence of edemais
itself a danger signal, requiring immediate medical attention. An effort should
be made to weigh the child after the edema has subsided to track his/her
progress during the recuperation period.

Weighing Childien Regularly

Because children are so vulnerable and grow so fast in infancy, growth
charts are only usctul if the infant is examined at frequent intervals. Monthly
visits are ideal for detecting poor growth. Some research workers have proposed
that a weight gain of less than 0.5 kg in a month be considered adanger signal in
the first three months of life and that one of less than 0.25 kg in a month be
considered dangerous in the second three months. Monitoring child growth in
this manner overcomes a limitation of monitoring th2 direction of the growth
curve. Growth-curve direction will not alwavs reveal that a child is under-
nourished. A chil.ls growith cuive may be moving in an upward direction, hut
the child stll may not be gaining enough weight.

The recommended-weight-gain method is a more complicated technique
than growth-curve monitoring and requires familiarity with mathematics. Many
health workers have found that this method is too complicated 1o use, and that
involving mothers in the evaluation process is more difficult than with growth-
curve monitoring. The method has a further limitation: the health worker must
have a scale accurate to 100 g rather than 300 g. Despite its complexity, the
sensitivity of the method has made it attractive to some health workers. To
analyze weight gain with this method, cach weight must be subtracted from the
weight at the next weighing to determine the difference. The difference must
then be divided by the number of months between the two weighings, and this
will yvield the amount gained per month between the two weighings. A practical
means for estimating how much weight a child should be gaining has been
developed by the Nutrition Center of the Philippines, but will not be discussed
in this chapter.

Measurements during the second and third vears of life should be made
cvery twao Lo three months. During these years children are going through the
dangerous period of weaning. During the fourth and fifth years, those children
who have survived the weaning vears generally grow adequately, and the
spacing between measurements can be inereased to four to six months or
abandoned entirely. These general recommendations, however, will not be
appropriate if a child is severely malnourished, if it is impossible to visit a
community frequently, and if per  unel and other resources are scarce.

b See Chapter 1L
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Measures of Wasting

Limitations of Weight-For-Age Classification

The Gomez classification of malnutrition is still widely used in developing
countries. According to this inethgid, the child's actual weight is expressed as a
percentage of the standard weight, that is, the weight at the median or the 5S0th
centile of the reference population, for the age in question. A well-nourished
child is one whose weight is equal to or greater than 90% of the S0th centile
weight. First degree malnutrition is indicated by a weight in the 89% to 75%
range, second degree by a weight in the 74% to 60% range, and third degree by
a weight less then 60% of the ideal weight.

In theory, this classification scheme has a drawback as an indicator of a
child’s currert health status. 1t will not detect a very tall child who is
malnourished, but such children are far too uncommon (o be of public health
significance in uaderpriviieged populations. Health workers must remember
that although the value delineating serious malnutrition is 60% of the standard
weight-for-age. those children who are tall and whose weights are over that
value may still be undernourished. The health worker must be very attentive to
the need such a child may have for more adequate nutrition. Another limitation
is in the case of an older child whose growth has been stunted at some time in the
past and whose weight is, therefore, low with respect to age, but adequate for
his height. For such a child a recommendadon of immediate nutritional
treatment would be incorrect. The key coneept in evaluating adequacy is that
the child must gain weight consistently over time.

In the following situations the weight for age alone should not be used for
decisions concerning feeding:

® The child is being examined for the first time:

® The previous weighing wes a long time ago.

In both cases, low weight-for-age may reflect past malnutrition in a child now
growing satisfactorily. In these situations, two measurements, weight-for-length
and arm circumference, are useful. Both measure the cxtent of body wasting
and allow one 0 use a low or high risk category to deseribe a child.

Weight-for-Height

Measurements of body length fying down are used for newborns and for
children less than three years of age. Standing-height measurements can be
made if the child is from three-to-five-years old, and are easier to make than
length measurements, which require two people. The caleulation of weight-
for-height or length pereentages requires some practice in mathematics, which
has limited the use of this measure in rural clinics in developing countries.

One easy-to-use method for evaluating weight-for-height is a chart devised
by the staff of the Nepal children's organization, Save the Children Fund. The
child is weighed and made to stand against a wall chart at the column
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Fipure 4
The prototype wide-column wallchart painted on the wall of the Dhankuta Central
Clinic being used to assess the weight-for-height percentage of a 13 kg boy. Note
the floor-markings in front of the chart. The boy’s weight is between 86% and
90% of the standard weight for his height. (D. Nabarro and S. McNab, “A Simple
New Technique for ldentifying Thin Children,” Journal of Tropical Medicine and
Hygiene, 83:21, 1980.
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corresponding to his weight, that is, one column for each half kilogram value
from four to 20 kgs (Figure 4. Zones corresponding to different ranges of
weight-for-height are marked as follows: red (70% to 80%), yellow (80% to
90%), and green (90% to 100%). A flat, straight wall is required, and children
must stand stll while the measurement is taken.® Field testing of the wall chart
has been encouraged.

* Further details are available from D. Nabarro and S. McNab, “A Simple New Technique for
ldentifying Thin Childien.” Journal of Trapical Medicine and Hygione 83 (1980):21-23 or Save
the Children Fund (UK), 157 Clapham Road, London SW9 OPT; or the Tropical Child Health
Unit, Institute of Child Health, Guildford Street, London, ECI.
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Arm Circumference

A rough measure of arm circumference is casy to obtain. This technique is
useful for identifying children with severe malnutrition. particularly in
emergency situations, such as refugee populations. It can also be used in
preliminary screening of communities but it is not sufficiently accurate 1o
classify mild "o moderate degrees of malnutrition or to identify changes in
status of individuals. The measurement must be taken midway between the
elbow and the shoulder. An advantage of arm circumierence is that it remains
fairly constant from one to five years of age: therefore, one does not have to
use age-adjusted standards. The disadvantage is that it is sensitive only at the
extremes of nutritional status and is not a substitute for weight-for-ape
measureimnenis,

A number of tape measures are available commercially and, if necessary,
tape measures can be casily made from nonstretching material. For example,
old x-ray film has been used suceessfully v make measuring strips. Colors can
be added to represent three categories of children. Those with values greater
than 13.5 centimeters (emy) are in the green or safe category: values between
3.5 cmand 12,5 em are in the vellow zone and denote caution: and values
below 12.5 em fall into the red or danger zone. Colors should be carefully
selected to be consistent with cultural beliefs: red does not signify danger
in all cultures.

Summary

The uses of arm circumierence and weight-for-length measurements are
listed below. In general, for infants and children of weaning age neither
measure provides as much diagnostic information as do serial weight-for-age
measurements,

I. Arm-Circumference Advantages

e Simpler technique than weight-for-length measurements.

e Uscful for rapidly selecting severely malnourished individuals in need

of immediate attention.
2. Weight-For-Length Advantages

® More useful than arm circumference in assessing nutritional status of
mild to moderately malnourished children.

Children at Risk

Factors predisposing a child to malnutrition vary from region to region and
may include biologic, cultural, and environmental variables. For example,
Table 2, which has been adjusted from the International Union of Nutritional
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Sciences’ (IUNS) report on the concept of childrzn at risk for malnutrition,
indicates most of the factors found to be important for the individual child in
rural Bombay. The use of weight-growth charts and of arm-circumference
vilues will, as noted, yield valuable and immediately relevant information for
assessing risk. National studies are ~equired to identify the other indicators of
importance and undoubtedly the principal factors will vary somewhat across
countrics or regions within a country,

The important risk factors for cach chi'd should be noted at the wp of the
front of the WHO growth chart (Figure D under the heading “Reasons for
Special Care.™ Risk Tactors could be used to target nutritional interventions to
needy families or mdividual children. Targeting ar intervention to a population
at risk for malnutrition must be weighed against the costs and the logistic
difficulties of identifying this group.

Tahle 2
Atrisk Indicators!

Factors Indicating
High Prohability of
Severe Mhalnutrition
in Infan:s

o Weight b3 or less

of standard

o Arm circumference
smaller than 14 em

Factors Predisposing
to Severe Infant
Malnatrition

o iilure to gain
weight incarly
infancy

e Difficult breast-
ar bottic-feeding
in carly infaney

¢ Poor cconomic
background

¢ Sibling with
malnutrition

® Mother working
away from home

e Death of more
than 4 siblings

Factors Predisposing
to Inadequate Infant
Nutrition

o Birth order greater
than 3

e Death of cither parent

or broken fami:;,
o [lliteracy

o Scrious discase of
mother

o Low intelligence of
mother

¢ Blindness of either
parent

s Stepmother caring
for child

Factors Predisposing
to Faltering Weight
Gain in Infants

< dMeasles, whooping
cough, recurrent
diarrhea

Factors Predisposing
to Fetal Malnutrition

e Birth weight of 1.5
kgs of less

e [ow maternal
weighit

e Twinning

e Low weight gain
during pregnancy

"These indicators were based on studies in rural Bombay. For further details, see the International
Union of Nutritional Sciences (IUNS) Guidelines on the at-risk concept and the health and
nutrition of youny children in the American Journal of Clinical Nutrition 30:242-254, 1977.
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Teaching Mothers About Nutrition, Health, and Growth
Monitoring

The regular weighing of children offers an excellent opportunity for health
workers to discuss child nutrition and health with mothers. An effort should
also be made to teach parents about the significance of the information
collected in the growth chart. In some areas. it may be possible to teach
mothers general principles of interpreting a growth chart. Complicated
explanations should be avoided and only concepts concerning the importance
of good growth should be taught.

Experience in a number of arcas around the world shows that, if mothers are
allowed to keep the charts themselves, they will feel more involved and
responsible: for the child’s health. Using plastic envelopes will protect the
records, and keeping them at home will avoid the complications of maintaining
a filing system. Evidence indicates that mothers will bring the records to the
clinic and that they are less likely 1o lose the mformation than the clinics
thenselves. Moreover, most imothers are able to comprehend the significance
of the weight chart and are motivated by it

Conclusion

Growth monitoring is highly desirable for identifying children who are at
risk of developing severe malnutrition and for assessing .ne effectiveness of
remedial measures. Unfortunately, the proportion of children whose growth is
being monitored in developing countries is still small. Growth monitoring
should be initiated at the village level in every underprivileged population. This
requires well-trained, dedicated health-care personnet located in arcas where
the poor and the malnourished live for growth monitoring to be an effective
component of primary health care. Nevertheless, growth monitoring is no
panacca. particularly because it will not uncover micronutrient deficiencies.
Morcover, in some countries where growth monitoring has been introduced, it
has not been used as a tool for helping a mother understand why her child is
malnourished. Too often growth monitoring has been perceived by program
personnel at all levels as an end in itsell. The most effective use at the village
level of growth monitoring data is in conjunction with a weaning-food project
that promotes nutrition education and basic health-care m sasures. Chapter
VI describes such projects.
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Chapter V1

Home- and Village-Level
Weaning-Food Projects

Introduction

Home- and village-level projects are designed to assist families to devise
acceptable and nutritious weaning diets from locally available resources. Ideally,
they aim to free families from dependence on larger market forces. so that food
consumption is not affected by regional shortages and price increases. In
reality. home and village projects often rely on items not produced locally. For
example, some projects have obtained an important ingredient of a weaning
mixture, such as rice or wheat flour, from a source other than local production,
such as a market.

Home-and village-level projects have the potential for reaching a wider range
of low income families than the other two principal weaning-food strategics—
donated food aid and centrally processed foods. Food-aid projects are {re-
quently targeted to children at risk of severe undernutrition during acute food
shortages. These projects are seldom intended to reach all, or even most, low
income families. Processed foods sold in the market may be too expensive for
the lowest income families. unless they are subsidized. In addition, subsidized
processed foods do not always reach markets with their packaging intact, so
that the supply of such foodsis not always adequate. Moreover, many familiesin
developing countries live too far from markets to rely on them regularly.!

Although the phrase “home- and village-level projects” implies that the target
communities are rural, projects promoting nutritious weaning foods made from
ingredients usually found in the home are also needed in low income urban
areas. Marketed and donated foods often reach only middle- and upper-class

* The primary contributors to this chapter were Aree Valyasevi, Susan Colgate, Robert Morgan
and Karen Mitzner.

' See Chapter X for a detailed discussion of each strategy, including the resources cach requires.
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urban families or families with children considered to be especially at risk of
malnutrition. Therefore, the majority of low income urban families can only be
helped by community-level projects.

Project Structures

Most home- and village-level projects aim to help mothers to prepare weaning
foods at home. However, some projects may be organized essentially at the
village or community level. For example., an organization of local entrepreneurs
may produce and distribute weaning foods, or a group of mothers may meet
regularly to prepare the essential components, c.g.. grind grains into flours, and
then combine and distribute them. The mothers preparing the foods may sell
small packets at low cost to other mothers. ‘They may be paid by the village, or
they may sell the foods on the street or in market stalls. In many developing
countries, open-air food vendors are common even in small rural villages.
There is a general trend for an increasing proportion of the work foree to be
engaged in farm-support activity, such as trading or transport, rather than
farming itself. The preparation and sale of weaning foods by street vendors,
who are common in cities in many developing countries, is a viable method of
distribution and often provides work for women.

The Role of the Government

The government can play a primary role in home- and village-level weaning
projects hy enacting supportive legislation, by providing resources for adminis-
tration and cperation, and allocating funds for other supportive programs,
such as primary health care and education:, which are necessary for the suceess
of village-level projects. Sometinmes the government can also play a secondary
role in relation to these projects. For example, adistribution or subsidy program
may provide a project with an ingredient for a weaning diet or a government
grant may make it possible to purchase a picce of capital equipment, such as a
hand mill.

The Essential Steps in Developing Home- and Village-
Level Projects

A home- and village-weaning-project team must make a commitment for a
sufficient period of time to develop a sound proposal and submit it to field trials.
Because weaning foods are most needed where prevailing conditions are char-
acterized by severe economic deprivation, disease. illiteracy among women,
lack of sanitation and water purification, and inadequate food preservation and

! For a discussion of the government's role in weaning strategies, see Chapter X.
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storage techniques, weaning programs directed toward meeting these needs are
difficult to initiate and maintain.

Tosucceed, ahome and village food program should be developed systemat-
ically with attention to the following components: analysis of food usage and
weaning practices: information gathering on food availability; determining the
acceptability and nutritional value of new weaning foods; pilot testing of
weaning foods in the field: and project implementation.

Analysis of Food-Usage and Weaning Practices
The following information should be obtained on food-use and weaning
practices in the project area:

1. the amount of time mothers have available for child care:
2. beliefs and values associated with food:
3. how foods are obtained. prepared. and fed to children:

4. intrafamilial relationships and activities affecting weaning diets;

"n

- family incomes.

IT eecnrate cultural. social, and economic information is not obtained, a
projectislikely to fail. For example. a project team has designed an intervention
in which buffato milk i< a principal weaning-food ingredient because the target
community producesitin large quantities. The project fails. however, when the
team attempts to introduce the weaning food and discovers that most of the
buffalo milk is demanded by adult males to make cheese. a favorite adult food
seldom given o children.

Techniques for gathering datainelude interviews with prominent community
members, observations of family behavior patterns, questionnaires administered
toafew selected persons in the target arca, and large-scale surveys of random
population samples. Data on market prices of foods and scasonal fluctuations
in prices and availability are essential for the evaluation of weaning-food costs
and feasibility. A complete discussion of the kinds of data that projects must
collect and collection techniques can be found in Chaprer 1.

Information Gathering on Food Availability

The types of food required to produce adequate weaning diets are deseribed
in Chapter 1V. The project team must assess the quantity and quality of the
fooads the community has available and seasonal fluctuations in their availabili-
ty. Hingredients essential for a nutritious weaning diet are not available, or are
available only in limited amounts, the team must explore the possibilities of
increasing production or introducing new foods.

Projects have come to grief because they failed 1o anticipate the results of
increased demand for key weaning-food ingredients. For example, one project

103



team promoted a weaning mix composed of both a traditional ingredient, rice
flour, and chickpea paste, a new ingredient. After mothers had adopted the
weaning mix, the supply of chickpeas became inadequate and the price tripled
in the local market.

When excellent sources of protein are scarce and dependable supplies
cannot be created, the project team may find it neeessary to use ingredients of
lesser nutritional value The following examples illustrate this point:

¢ Ina country where rice is sold for export, cassava, which is not used as a
cash crop in any country, may be a better weaning-food base despite its
inferior nutritional value.

® Although soy beans are a better souree of protein than cowpeas, the latter
can be grown in greater quantity than soy in most developing countries.

Determining the Acceptability and Nutritional Value of New Weaning Foods

First. the team must identify potentialty adequate mixtures.' Second. these
mixtures should undergo preliminary testing for taste and acceeptability, Third,
mixtures selected for pilottesting should be analyzed in the laboratory for their
nutrient content before pilot testing is begun.!

Pilot Testing of Weaning Foods in the Field

A food that is not consumed has no nutritional value. After a weaning food
has been promoted throughout a country, itis oo late to discover that the laste
is unaceeptable; the food turns gummy in the mouths of children: mothers find
the preparation requirements too arduous or time-consuming; or the food as
packaged becomes rapidly infested with mold or weevils.

A new weaning mix must. therefore, undergo pilot testing in representative
houscholds for:

® {aste

¢ palatability

® case of preparation

o shelf-life

e general popularity

Laboratory, preliminary, and pilot tests may take a year or more., To assure

Chapters T and 1V provide guidance on collecting information relevant to this sk and on
formulating weaning diets,

&

Most nuatrition institutes and universities with departments specializing in human nutrition
perform tests. The Hoviprep project, which has sponsored this manuat, has its mixtures analyzed
by Dr. Peter L. Pellett, Professor of Nutrition. Department of Food Science and Nutrition,
University of Massachusetts, Amherst, MA 01003,
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success, nutritional planners must overcome their cagerness to launch a project
belore all necessary preparations have been completed.

Implementing the Project

Community participation  Projects that are impocad on a community seldom
are successtul initially and are even less likely to endure. To obtain not merely
the cooperation ol a cominunity but its active whole-hearted participation, 2
systematic and patient approach, first to its leaders and as rapidly as possible to
the entire community, is required. The project should then’continue to involve
the community so that eventually the preject vecor - «elf sustaining with only
modest external support or none ut all,

The project must be fully explained over and over until all questions have
been answered and clear potential benefits 1o the individuals and the commu-
nity recognized. These benefits may be the primary objective of the program
bat there may also be secondary benefits which make it more acceptable,
Among the most popular will always be medical and dental assistanee beyond
that already available. Where this is mmpractical, other collateral benefits
should be found. For example, there may be activities for which the community
is seehing assistance or other felt needs that the intervention project can help
meet. Even the collection of information may be well aceepted if the partici-
pants are convineed that this may kelp them to get more government help or
better governmear. policies in the loag run. However, such possibilities should
not be presented in unrealistic or ovesly optimistic terms.

Introduction of new weaning practices [t is extremely important to train
people how to introduce new weaning practices and diets. The most eflective
change-agents are conumunity  residents, for example,  health  workers,
agrcultural extension workers, or mothers. To achieve a project’s goals,
change-agents must usvally expect to werk for a long time in the community.

Obstacles to change  Because of space limitations, this chapter will only
mention some of the major obstacles to the adoption of new weaning practices
by mothers in developing countries. The following cultural and natural factors
impede changes in old hahits:

L. Hnesses that interfere with the henefits of impreved marition.” Mothers
may not see a relationship between improved health and sound nutrition
because of the higivincidence of diarrheal and other diseases in develop-
ing countries, attnibutable in part to a lack of personal hygiene and o

* This dist has been drawn in part from observations reported in “Cultural Influences and
Reinforcement Strategies”™ by G Guthrie, H. Guthrie, T Fernandez, and N Estrera in Behavior
Therapy 1301982):624-637. This article includes more antensive discussion of factors 1 through 4
mentioned above and of other impediments to suceess in i field experiment in the Philippines.
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poor cavironmental sanitation and contamination of water supplics.

2. Delay between improved nutrition and growth.  This factor, coupled
with the first factor mentioned above, may cause mothers to feel that their
efforts to improve diet are not affecting their children's growth or health,

Yo Lxplanations for poor srowtli that are unrelated 1o improved nuirition.
Mothers may believe that heredity and or illness. not nutritional
deficiencies. are causing poor growth.

. Contlicting belicf systems. Mothers may believe that children should
not be fedwhile they are il or their coneepts concerning the prevention
of illness through improved nutrition may be limited.

S The social importance of existing weaning bohavions, Weaning behav-
iors that are detrimental may be reinforeed by their cultural importance,
for example: sexual identity is enculturated by differential weaning prac-
tices in some cultures.”

0. Superior attitudes of interviewers or other project members,  Superior
attitudes of project members may cause mothers (o resist changes project
members suzgest.

Caveats for change  Some apparently harmful or erroncous traditional beliefs
may have beneficial Tunctions. Postpartum sesual abstinence., for example,
may nistahenly be thoughtecessary tokeep mother's milk fresh: nevertheless,
refraining from sexuad relations is a failsafe method of birth spacing, which may
contribute to the health of both mother and child. The project team, therefore,
should devise weaning interventions that do not interfere with the potentially
positive effects of such traditional praciices.

Means of change  The most effective means of change are strategies grounded
i a people’s own motives and priorities. Moreover, educators aceepted and
revered byaculture, such as anative healer or a medicine man. are more likely
to elfect tor prevents behavioral changes than outsiders.

In Chapter L we have indicated those attitudes in ficldworkers that are
the most important ones for fong-term project success. They include open-
mindedness, a spirit of humility, and an attitude of respect toward the com-
munity. We have also stated that without warmth. sensitivity, and compassion,
ficldworkers will be far Iess likely to achieve the trust of community members,
to fearn what they need to know from the community, and to help bring about
changes in weaning practices and dicts.

Community and institutional support for new weaning diets A proiect has the
greatest chance otsuccess if community gre ups and social institutions promote

* Foradiscussion of the remforcement of waaning patterns by cultaral rules, see Chapter 1.

" See Chapter 1for an example of such a tactic,
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a new weaning dict. These groups may include health-care personnel, such as
family plaaning and public health workers, agricultural workers, social and
religious groups, and trade unions. Especially important in past projects have
been local mothers™ clubs. If there are none in an arca. a project team can
organize them.

The role women can play as promotional agents must be defined on a
case-by-case basis. Social status. quality of education, and professional
educational standards vary greatly for women from one country 1o another.
The following examples illustrate these considerations:

® Most Moslem women in Arab countries have low social status relative to men
and, therefore. are severely limited in changing community practices exceept
those that strictly involve only other women. However, they can adopt new
practices in their own homes,

® Nurses in some regions. such as Latin: America and trepical Africa, are
excellent promotional agents because they are well trained and their status is
high.

Throughout the world, successful promotional agents have included tradi-
tional birth attendants, family planning workers, viltage dispensary attendants,
and community development workers.,

d DR .- ‘ wnle W bR :
A SUCCESSFUL PROMOTIONAL AGENT for a new weaning diet may be a tradi-
tional birth attendant,
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Case Studies

The [ollowing case studies illustrate the process of introducing new weaning
diets.

Nepal
Information on nutritional status There were three principal sources of
information concerning the nutritional status of weaning-age children in Nepal:

I. Widespread observations of kwashiorkor suggested that other diseases

related to malnutrition were probably also present throughout the country,
although data concerning other diseases were not available.

o

Data from two sample surveys in the mid-1970's using weight-for-age meas-
urements in preschool children indicated that the vast majority of children
were malnourished. One of these. a study sponsored by the World Health
Organization (WHO), reported that of 1,044 childrenin 17 sites, 70% were
malnourished.* Another study. cosponsored by the Nepalese government
and the Agencey for International Development (A1D), found nearly the
same level of malnutrition using the Indian Academy of Pediatrics
standards.

3. Collateral data from several sources showed high levels of discases related
to malnutrition other than kwashiorkor, including nutritional anemia,
goiter, and xerophthalmia.

Donated food aid  In the carly 1970's the government and voluntary groups
promoted distribution of donated foods, such as dricd skim milk., corn-soy-
milk, and wheat-soy blend.

In a district outside Kathmandu, the staff of a community health program
distributed donated foods. The staff encountered problems often associated
with food-distribution projects, including difficultics of transportation over
rough terrain, spoilage, mothers’ resentment of food-distribution prioritics,
and the lack of development among the mothers of initiative and self-reliance.

The distribution of powdered milk was particularly problematic, since it was
consumed by adults or sold for profit without aiding the children. In addition,
some mothers terminated breast-feeding carlier than was advisable because the
powdered milk was available.

Home-made weaning foods  In response to the problems caused by donated
foods, the health-program staff decided to develop a home-made weaning food
substitute for the donated foods. In the process, they carvied out cach of the five

" The WHO study used Harvard standards to designate children as malnourished if they were less
than 80% of the standard weight for age. By the Gomez classification, children weighing less than
Y% of their weight-for-age are considered malnourished. so that even more than 70% of the
children surveyed would full into this category.
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steps outlined above, which are imperative for the success of home and com-
munity level projects.

Analysis of food-use and weaning practices The staff made observations on
cultural patterns and practices related to weaning, the most important of which
were as follows:

I. the work patterns of Nepalese families, including the practice of imposing
greater work loads on women than men;

2. the ritual weaning of five-to-six-month-old infants with complemen-
tary foods;

J. the low nutrient content of the complementary foods, which contained a
bland rice porridge:

4. traditional restrictions on foods thought to have a negative influence on a

person’s behavior,
In 1973, the staff conducted a nutrition survey for a year in two villages in the
district to identify foods used in homes and to define infant-feeding practices.
General findings were that breast-feeding continued for an appropriate period
and complementary foods were introduced at appropriate times. These com-
plementary foods, however, contained insufficient calories, so that protein
available in the diets was being used to produce energy.

The study also found that some valuable traditional foods were being replaced
by less nutritivus ones, such as polished rice. causing vitamin B deficiency
diseases. Finally, the study reported that advertising campaigns were promoting
the use of imported milk formulas and feeding bottles, resulting in a rise in
diarrhea.

Food availability  The survey revealed that during the greater part of the year
most families had adequate food available, including cereal and legumes,
which were grown at home or bought at affordable prices from local markets.
The nutrition workers observed that older community residents prepared a
popular snack by roasting cereals and legumes, grinding them into a powder,
and mixing it with milk or water. The staff decided the mixture might be an
excellent model for a weaning food. The community clearly accepted it.
Further. its ingredients contained complementary proteins® and were roasted to
destroy toxic components. Therefore, they evaluated the nutrient values of
several combinations of these ingredients, using international food tables.

Laboratory testing The mixtures having the highest nutritiona! values were
sent for testing to the Food Research Laboratory in Kathmandu, the National
Institute of Nutrition in Hyderabad, India, and the Central Institute for Nutri-
tion and Food Research in the Netherlands. The labo:atories confirmed the
staff’s computations. The weaning mixture providing the best protein and

* See Chapter IV.
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calorie levels at a relatively low price was composed of (wo parts roasted
legume (preferably soybeans) and one part cach of two cereals (often roasted
wheat and corn, with rice as a possible substitute). One hundred grams of the
mixture would provide 350 to 375 calories at the cost of about US $.03 in 1982,

Pilot testing  The mivture, called Super Flour (Sarbottam Pitho), was intro-
duced on a pilot basis usingg ar ingenious method of substituting the mix for
powdered milk. The phase-over began with letting the donated Corn-Soy-Milk
supply run out. Mothers were told that they could make a similar product by
roasting corn or wheat and grinding it andd that the clinic would add the nonfat
dry milk to the flour. To receive the free nonfat dry milk. a mother had (o bring
000 g of flour to the clinic. A nurse then added 200 g of nonfat dry milk and
thoroughly mixed itinto the grain flour. This mixture was a supply adequate for
one week.,

The nurse also gave careful instructions o the mother coneerning how to
prepareand give the food as a porridge to her voung child.

When the nonfat dry milk supply ran out. mothers were taught to enrich their
home-made Rour with roasted soybean flour, The clinie staff told mothers this
product was more beneficial thun the Corn-Soy-Milk or the milk powder.
Because they saved time from no longer having to distribute food, the clinie
workers could then do follow-up home visits 1o ensure that mothers were
properly preparing the Sarbortam Pitho and feeding it to their children.

Project implementation  Based on the suceess of the pilot project, a number of
interventions were begun in the country with support from the Nepalese
government, the United Nations International Children's Fmergency Relief
Fund, and other agencies. These programs integrated the new weaning diet
with other nutrition and health activities, such as growth monitoring. Nutrition
education programs promotiig child-feeding practices. basic health measures.
oral rehydration therapy, immunizations. child-spacing. and home hygiene also
fostered use of the new diet in conjunction with breast-feeding.

The Ministry of Health in Nepal is now working toward an integrated program
of health and nutrition services and is training primary health workers to
promote the new weaning diet.

Evaluation A comprehensive up-to-date evaluation of the Nepal project has
not been carried out. However, in the districts where trained staff were used,
striking results have been recorded: the number of children in the normal
nutritional range has doubled after three years, and infant mortality rates have
decreased by more than half. In areas where government educational posters
alone were used, progress has been much slower. The following assessment of
the program was made in a 1978 study. Of the health facilities surveyed, 32%
were giving demonstrations of the new diet. 22% of the houscholds sampled
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knew about the diet. and of these, 4% said they had used it. Evaluation data
more recent than 1978 are not available, although several studies suggest that a
smaller-than-cxpected number of mothers are continuing to prepare the
Sarbottam Pitho. Scasonal food shortages, scarcity of resources, and limita-
tions on mothers” time have been given as reasons for this finding.

Thailand

Nutritional status and diets  In 1976, a rescarch team from the Institute of
Nutrition at Mahidol University in Bangkok evaluated the nutritional status of a
random sample of 202 preschool children in a village in Northeast Thailand.
Weight-for-nge measurements indicated that more than half of these children
were undernourished. By asking village mothers o recall their children's diets
over the fast rwenty-lour hours, the rescarch team discovered that the children's
food contained only 60" to 80" of the standard energy requirement as estab-
lished by the Food and Agricultural Oreanization (FAQ) and World Health
Organization in 1973, Of the total energy in these foods, 80% to 85% was
supplicd by carbohydrates. 4% 1o 8% by fats, 8% o 12% by protein. Rice and
vegetables supplied about two-thirds of the protein. The research team con-
cluded that the diet could be substantially improved by increasing the amount
of fat and improving the guality of protein.

Weaning-food recipes  The formulation of seven supplementary food mixtures
was bused on the Thai Standard for Infant Foods." All contained a rice cereal
base. Four combined the base with legumes isoybeans, groundnuts, sesame, or
mung beans) and three with fish meal (Table 1.

Laboratory testing  The Institate of Nutrition at Mahidol University and
Ramathibodi Hospital Research Center in Bangkok tested the seven recipes.
The nutrient composition of cach recipe is shown in ‘Table 2. and the amino
acid scares for Formula Lare presented in ‘Table 3. The food mistures prepared
from these recipes may be kept for six 1o cight weeks without evidence of
spoilage or overgrowth of microorganismes,

Preparation of the formulas and pilot testing  The Figure shows how the
weaning recipes containing rice, beans, and groundnuts or sesame were
prepared. Either clectrical or manual grinders can be used for grinding the
ingredients. Electricity and an electric grinder were available in the village
where the Tiest pilot testwas conducted. After the ingredients had been ground,
e miniures were packed and scaled in small plastic bags in amounts of cither
100 ¢ or 250 g, The ground mixture could be cooked by boiling in three times its
volume ol witer for 10 1o 15 minutes.

" According to the That Standard for Infant Food, protein should not be fess than 2.3 per 100
avititable heal of standard protein, and the amino-acid score should not be less than 700 of the
FAQ WHO reference pattern. Linoleic acid should he notless than 300 my per 100avaitable keal
and Tat, nottess thin 2 ¢ nor more than 6 g per 100 available keal (Ministry of Public Health.,
Thailand. 1479).
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Table |
Ingredients and Composition of Seven Thai Weaning Recipes

Composition per 100 g

energy
Formula Ingredients protein (g) fat(g)  (kcal)
| rice, soybeans, groundnuts (70-15-15)* 16.5 10.6 437
I rice, soybeans, sesame (70-15-15) 14.8 11.0 448
I rice, mung beans, groundnuts (60-15-20) 14.5 11.9 443
v rice, mung beans, sesame (60-20-15) 13.2 13.2 451
\% rice, fish meal, groundnuts (76-10-20) 18.5 11.8 454
Vi rice, fish meal, sesame (70-10-15) 17.2 10.4 444
Vil rice, fish meal, oil (70-10- 8) 144 9.2 437
*Numbers in parentheses indicate the proportion of the individual ingredients.
Table 2
Nutrient Content of Thai Weaning Recipes, Per 100 keal
Formula Protein (g) Fat (g) Linoleic acid (mg)
I AT77 243 1216
11 3.0 2.46 1232
11 RIS 2.69 1340
v 292 222 1108
\% 401 259 1300
Vi 1.87 R 171
Vil 3.4 211 1054
Table 3
Amino-Acid Scores of Thai Weaning Recipe (Formula 1)
Amino Acids (mg)

Protein Iso- Leu-  Ly- Threo-  Val-
Ingredients (g) leucine  cine sine  S-AA* arom AA**  nine ine
rice (70 g) 47 207 407 178 181 Juy 164 286
soybeans (13 g) 37 283 RURTEEER 1 162 S04 240 299
groundnuts (13 g) 4.3 99 188 104 70 260) 76 122
total 14.7 SKY 1080 ON( RIR) 162 480 707
per g protein 40.1 735 463 28.1 7.0 2.6 481
AA score 1(X) 103 L8} K()yee» 132 82 96

*S-AA - sulfur-containing amino acids
**arom AA - aromatic amino acids
***AA score of Formula 1 is 80,

112



Preliminary tests in six villages showed Formulas I-1V (Table 1 and Figure 1)
were acceptable to mothers and well tolerated by weaning-age children. In two
villages of Nong-Khai the nutritional status of the 202 infants and preschool
children who were tested improved significantly. The proportion of children
who were normal and healthy according to weight-for-age measurements

increased from 43% to 79% within a period of 18 months.

Project implementation  Afier the pilot tests were completed, the World
Bank provided support for the introduction of the weaning formulas in 90
villages. The pilot program was co-directed by the Ministry of Health and the

!

Tgure |
Preparation of Thai weaning recipes

Rice Beans
roasted roasted
3-5 min 5-10 min
| y
weighed weighed

AN

Y

mixed

qro

und

y

Groundnuts
o1
Sesame

roasted
5-10min

weighed

Weighed for packing in plastic bags of either 100g or 200g
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Institute of Nutrition at Mahidol University with support from the Department
of Agriculture and Education Extension."

In Bangkok the mission of the United States Agency for International Devel-
opment later provided support to enable the Ministry of Health to extend the
project to an additional 1200 villages over an 18-month period, with another 600
villages to be covered in the following year. The expanded projects followed the
principle of community self-reliance and were carried out by villagers under
the supervision of local offices of health, agricultural extension, community
development, and education. The Royal Thai government has also provided
villages with grants to be used as revolving funds. Commodities and plastic bags
are purchased initially with the small grants, and the money from the sale of the
mixes replenishes the funds. The extent to which this system will prove to be
self-sustaining has yet o be determined.

For a project to succeed. effective nutrition education is essential. Educational
activities have received support from private sourees,

Weaning-formula production and distribution  The most distinctive feature
of the project was that nutrition cooperatives were suceesstully organized by
village leaders and local health workers to produce and distribute the mixes.
Villagers were both able and motivated 1o prepare. mix, and package the
formulas themscelves. [n a typical village, from three to seven villagers. menand
women, meet onee every one (o (wo weeks (o roast, erind, and package the
weaning formulas. The packets are cither distributed free to other mothers of
malnourished children or sold at i low price. The project. therefore, has the
potential to generate income.

Integration with other projects  In most villages the intervention has been
ntegrated with related activitics, including basic health serviees. growth
monitoring of young children, nutrition education, promotion of home garden-
ing, family planning. and environmental sanitation. In most villages, health
cooperaiives were also established 1o provide essential medicines at low cost
and 1o initiate preventive measures. In some. agricultural cooperatives have
also been established.,

The extento which activities such as basic health serviees, growth monitoring,
and nutrition education have actually been integrated varies considerably.
Although it was originally planned that raw ingredients would be grown locally
for the preparation of the complementary foods, in practice raw ingredients
have usually been purchased. Buying ingredients appears to be a more practical
solution where these raw materials are available.

Evaluation  No formal evaluation has as yet been conducted. However, two

" See Chapter X for a discussion of joint efforts between government and private agencies
and universities,
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years of field experience seems to indicate the fish meal mixes were used less
than the other weaning mixes because fish is not so widely available as legumes.
One of the factors that will determine the project’s success is whether the
revolving fund system continues to work so that village cooperatives remain self-
sustaining and relatively independent of larger economic forees.

The initiatives of villages not in the program to establish their own coopera-
tives is most encouraging,

Indonesix

In 1978 a study issued by a private foundation reported that one-third of
preschool children (about 22 million children) suffered malnutrition. About
600,000 of these were severely malnouiished. Anemia was also found to be
widespread among women of child-bearing age.

Food-use and availability studies  To obtain information on food use and
availability, interviews were held with key informants, such as village feaders,
village health workers, and older mothers. Baseline studies showed that adequate
food was available, but that it was inadequately used. Other findings were as
follows:

I. The fathers and adult males received the largest portions of the daily
meals;

2. Children received reasonably adequate meals one 1o three times a day;

3. Traditional customs prohibited the use of fish products by women and
children, although fish was widely available:

4. Locally produced Toods of high nutritional content included cereals (rice
and maize), legumes (principally soybeans), papaya. carrots, potatoes.
yellow squash, and a number of green lealy vegetables, and eggs:

"N

~Animal milk was not widely used. but soy products were available, includ-
ing soya milk and tithu.

Nature of the project  From 1974 10 1977, the Indonesian Family Nutrition
Program fostered training the mother herself to fill the role of principal change
agent instead of the healthworker or elinic personnel. The project team orga-
nized and trained volunteer mothers to promote both the use of existing foods to
make nutritious weaning formulas and also regular growth monitoring of chil-
dren’s weight-for-age.,

Weighing scales At first, imported scales were used in Indonesia for growth
monitoring in weaning-food projects. They were difficult for villagers to read
and repair. Later. local market scales were used successfully because they are
found in most villages and their owners were usually willing to weigh the
children. Now, locally produced. inexpensive balance scales are used and
reported to be adequate,
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Interagency cooperation The Ministry of Health, the Ministry of Agricul-
ture, and the Ministry of Religion have all participated in the weaning-food
interventions in Indonesia. These agencies have formed institutional linkages
throughout the country, but this network has suffered from the weakness of
conflicting administrative orders. particularly concerning nutrition education
and growth monitoring techniques.

Evaluation The Indonesian program is nearly ten years old and has not yet
been formally evaluated on a national scale. Day-to-day monitoring of area
project activities, however. has been well maintained with volunteer village
workers recording the number of weaning-age children, the number weighed,
and the number who have gained weight over the previous month,

(Photo by Miriam Krantz)
IN GENERAL, PROCESSED WEAN{ VG FOODS should be used as complements to
breast-feeding, not as replacements for it.
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Chapter VII*

Processed and Packaged Weaning Foods:
Development, Manufacture, and Marketing

Introduction

The idea of developing local low-cost processed foods, rich in protein and
energy and suitable for feeding to young children and other vulnerable groups,
arose in the early 1950%." Grains, legumes, and oilseed meals produced within
a given country could be formulated into nutritious mixtures and distributed
through commercial channels. The idea was that availability on the commer-
cial market should have the advantages of greater outreach to populations in
need than would availability through food distribution programs. Children
between the ages of six months and two years of age and pregnant and lactating
mothers would be the principal targets. Low-cost commercial foods based on
nonanimal ingredients would also be more accessible to consumers with little
purcaasing power than relatively expensive products containing milk.

Processed weaning foods are also alternatives to home- and village-prepared
products. Although both are typically made from raw materials grown within a
country, packaged foods save a mother time and labor. On the other hand,
packaged weaning foods are more expensive and, unlike home- and village-
preparcd foods, require subsidizing if they are to reach those unable o afford
them at commercial market prices. When affordable, these products are par-
ticularly useful to urban mothers who must work outside the home.?

Additional advantages of a processed weaning-food project are that it can

* The primary contributors to this chapter were Ricardo Bressani, Jud Harper, and Bo Wickstrom.

' As is discussed in Chapter IV, complementary foods are those used in addition o breast milk.
Fouds used as replacenients for breast milk are not recommended unless a mother cannot feed
her baby adequately with her own milk, for example, because she works outside the home, or
her own milk supply is inadequate, or her baby's ability to suckle is compromised by illness.

?* See Chapters X and V1 for more extensive comparisons of the major weaning-food strategics.
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serve as a stimulus for local agriculture and the domestic food-processing
industry, as a nutritional model for other processed ioods, and as an educational
vehicle when foods are appropriately promoted and packaged.

International Experience

I the 1960 a numiber of processed weaning-food projects were begun in
Latin America, Africa, the Middle East, and Asia. Some were sponsored by
governnients and the United Nations: others were organized by food industries.
Only a few of these projects achieved a significant sales volume measured
against their market potential. These experiences indicate that careful project
planning and implementation are required for suceess.’

Among the surviving projects are: Incaparing in Guatemala, Colombiharina
and Duryea in Colombia, Superamine in Algeria and Egypt, Faffa in Ethiopia,
and Pronutro in South Africa. Recently, projects such as Thriposha in Sri
Lankaand Cerex in Guyana. using low-cost extrusion for the local production
of nutritious foods, have been suceesstul (Table 1),

The Two Principal Types of Processed Foods

There are two major varieties of dustrially produced weaning foods: tradi-
tional foods, enriched or suppemented to improve their nutritional content,
and specially developed new foads of high nutritional quality. To develop
supplemented products, a country must already have an ongoing food manu-
facturing industry. Foods are selected for fortification and specific nutrients
added during manufactore. This alternative may be less expensive than produe-
ing a new weaning food. which requires cither modifying or developing an
industry capable of processing blends of cereals and protein-rich ingredients
into human food.

For readers already familiar with the various food processing options, criteria
uselfulin selecting among various processing systems are presented in Table 2.
These criteria include capital and operating costs, time and cost for mainte-
nance: and energy, skill, and sanitation requirements. For readers who desire
background information and a general orientation. the following seetions
contain guidelines for food fortification and discussion of some of the consider-
ations involved in planning a commercial weaning-food project, including:
setting goals, selecting and refining product concepts, selecting and testing
ingredients, product testing, processing alternatives, and marketing.

" Elizabeth Orr of the Tropical Products Institute in London has made two evaluations of
pratein-rich food projects: The Use of Protein-Foods for the Retiet of Malnutrition: An Analysis
of Experience (972 and The Contribution of New Food Mixtures (o the Reliof of Malnutrition
{1976). Both reports are availuble from the Tropical Products Institute, 127 Clerkenwell Road,
London ECIR 3DB, England.
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Table 1

Some Information on Selected Processed Weaning-Foods

Product

Incaparina
(Guatemala)

Maisoy
(Bolivia)
Bienestarina®*
tColombiaj

Chicolac
{Bolivia)
Torti-Rice
(Costa Rica)
Thriposha
(Sri Lanka)

Cerex
{Guyana)

Ingredient

Processed corn and
cotton seed flour,

Processing
Method

AMixing of
ingredients

vitamins and minerals

Corn
Whole Sov

Rice
Soy

Milk
Rice
Milk

Lime-treated corn
Soy

Corn
Whole Soy

Corn grits

Rice

Soyflour

Oil

Nonfat dry milk

Extrusion

~trusion

Spray drying

Mixing

Low-cost
Extrusion

Low-cost
Extrusion

Product
Form

Mixed
Processed

Flour

Flakes

Flour

Flour

Flour

Flour

Flour

Marketing
Method

Free and
Government

Free and
Government

Government

Free

Free

Free and
Comnmercial
Sales

Free and
Commercial
Sales

Packaging

Paper
Plastic

Plastic
Box

Plastic
Plastic
Plastic

Plastic

Plastic

500 g

454 g

Years
on
Market

22

10*

*Biencstarina is no longer on the market.



Table 2
Comparison of Alternative
Processes for Weaning-Food Production

Production Capital
Capability Cost/MT! Operating Type of

Process Range MT/hr § - 10 Cost S/MT*  Food Product
Extrusion
1. Low Cost 0.5-1.0 200 - 250 125-200 Precooked, coarsely

ground flour for preparing
grucls by adding water
2. Other 20-4.0 250 - 400 100 - 200 Precooked, coarsely

ground flour for preparing
gruels by adding water

Roller-Drum Drying  0.3- 1.0 400 - 500 300 - 50 Precooked, instant soluble
flakes for gruet or liquid
supplement

Spray Drying 0.3-1.0 400 - 500 300 - 500 Precooked instant sotuble

powder for preparation
of liquid supplement

Baking 0.5-4.0 150 - 250 200 - 300 Cookies, crackers, and
biscuits. Product can be
broken and mixed with
witer or milk to make
a4 gruel

Liquid Processing 1.0 - 4.0 80 - 150 150 - 250 Liquid beverage in either
twet product) diluted or concentrated
form
Milting 0.5-5.0 75-125 50-125 Raw, ground meal that

may be fortified. Prepara-
tion requires cooking with
boiling water.

'Includes equipment, installation, and building.
*Includes labor, depreciation, energy, and utilities.
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Table 2 (Continued)
Comparison of Alternative
Processes for Weaning-Food Production

Max.%s M. ! " Proces- Skill Sanita’
Type of of Local  tenar.« sing Mois-  Require- tion Require-
Package Lquip.®  Time Cost' Fnergy ture ments ments Stability
poly” 70% M/M M <R L L H
paper bag
poly 0% M/L M 20 - 30% M M H
paper bag
poly H0% M/H H 70 - 90% H H H
paper bag
poly ‘paper  40% M/L H 70 - 9% H H H
bag, can
paper 30% L/M H 25-35% M M H
bag -box
paper carton, (% M/H M 80 - 90% H H M=
can. bottle
poly- 90% L/L L <15% L L L

paper bag

‘Maximum pereentage of required equipment that may be purchased from local manufacturers.
‘Maintenance time: L 10% ol time M 20% of time H - 30% of time

Maintenanee cost: Lo $2 MT MOOS2AMT H -SSMT

"Processing eneroy used.
"Level of opezator skill required: L unskilled with mechanical ability; M mechanie:

H  machinist.

Indicates the fevel to which wet sanitation procedures are required: L none; M- somes

H  Ingh.

"Stability in package (*hecomes low once package is opened),
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Fortification of Traditional Foods

Food fortification is the addition of nutrients (o a food. In most cases, the
nutrients added should not affeet how the food is prepared or used or how it
tastes orsmells. An example of fortification is the addition of soybean protein to
corn for tortillas. As Table 3illustrates, protein supplements are typically added
in very small quantities.

The choice of a traditional food to fortify must be made carefully: one
criterion is that the food be an important part of the diet. Another is that the
food must already be produced ata ceniral location or locations.

Guidelines for fortification that assure nutritional quatlity, acceptability, and
CONSUMICT 4CCess e

Quulity

e Nutrients should be added in proportions that improve the nutritional quality
of the whole diet.

o New ingredients should notinterfere with efficient utilization of other nutri-
ents in the diet.

® The cffect of traditional food-preparation methods on the biological utiliza-
tion of the added nutrients must be considered.

® In case of doubt, the nutritional value of the fortified food can be assessed
with chemical and biological assays.

Acceprabiline
¢ The added ingredients should not change the flavor, texture, color or

Table 3
Minimum Amounts of Various Protein Supplements That Will
Improve the Nutritional Quality of Cereal Grains and Starchy Foods

Cereal Minimum proportions of protein supplements 1" of misture
erains and
starchy foods

to which protein Soy Sov Cottonseed
is added Fag  Casein Meat Fish protein flour  flour Yeast Beans Milk
Mot (") [ N Y N (o) ") el ) o
Corn R) 4 4 R) 5 8 10 R| il 10
Sorghum . . - - - 8 - - - -
Rie - ) - 6 - ] 12 i 15 12
Whole wheat - 4 - - - 0] 10 4 - 0
Wheat flour . 6 - - - 10 12 6 - 10
Plantain - - - - - - - - 30 -
Cassava . - - - - - - - 30 -




Tuble 4
Mixture by Weight of Two Ingredients for Weaning Foods
That Give Maximum Improvement in Protein Quality

Rice/Beans 4060 Maize/Milk 50750
Oats/Beans 60/40 Opaque-2 Corn/Milk 65735
Wheat/Beans 50,50 Corn/Soybean 70430
Wheat Gluten/Beans 060/40 Corn/Cottonseed 56/38
Bread Beans 60/40 Soybean, Beans H10/60
Egp/Beans 50/50 Sesame. Yeast 80720
Sesame/Peas 40460 Cottonseed: Yeast 60/40

method of preparation in an unacceptable way. This general guideline
should not be interpreted to mean that change is necessarily bad. There are
numerous examples of foods with foreign flavors that became popular for
this very reason.

Access
® The cost of the supplemented product must be similar to that of the
traditional product,

Development of New Weaning Foods

The principles for formulating new industrially processed weaning foods are
the same as for those made in the home.” The basic ones are 1o provide (1)
energy density, (2) good quality dictary protein from the complementary effect
of combining two or more lower quality sources (Table 4), and (3) appropriate
vitamins and minerals.

Weaning-Food Specifications
PAG Guideline No. 101s the best recognized stancard for the composition of
commercial weaning foods.” Nevertheless, their protein contents are quite

" Chapter IV and Appendis 2 contain discussions of this topic. Enerpy density can be provided by
fats, oils. and supars and can be inereased by using malted grains. The appropriate mising of
protein sources, uswally from plants - a cercal grain and a lepume or oilseed - can provide all of
the amino acids in the proportions necessary for the synthesis of human body protein. Vitamin
and mineral fortification should be based on the needs of the target population. In Egypt. for
example, a large pereentage of preschool children are anemic. Tron would, therefore, be an
important ingredient in weaning foods for Egyptian children.

Protein-Calorie: Advisory Group of the United Nations System, “PAG Guideline No. 10,
Marketing of Protein-Rich Foods in Developing Countries,™ in PAG Compoendium 14/10:G,
NY: John Wiley & Sons, 1975, pp. 403-5(X),
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variable, ranging from 16% to 28%. As a general rule. when protein concentra-
tion is lower, it should be of higher quality. Nutrient density is an important
consideration for weaning foods because the amount of food an infant can
consume at one feeding is limited by his small stomach.

Table 5 contains typical specifications for nutrient content and quality and
bacteriological quality. In addition, physical characteristics, such as consisten-
¢y, dispersion properties, flavor, texture. and the infant’s ability to swallow,
should be considered. An ideal product would not require refrigeration or
special storage and would be casy to prepare as a gruel.

Planning a Commercial Weaning-Food Project

Careful planning can prevent problems in carrying out a project. At the
outset of a projeet, goals, plans, budget. and a system for monitoring and
evaluation should be determined.

Objectives

To set goals for a project. populations or communities most in need of
improved weaning foods should be identified. Consumer needs should be
determined at the outset. If there are several potential consumer groups with
different needs. appropriate product variations should be developed. Expecta-

lable 3
Specifications for High-Quality Weaning Foods

Test Minimum Maximum
L. Bulk Density, g c¢ 0.55 0.75
2. Proximate analysis:

Moisture, " - 10.0

Protein (N = 6,25, " 16.7 -

Fat, " 6.0 -

Fiber, % - 2.0
3 Energy, Keal 100p 375 -
4. Total bacteria g - 50,000
3. Aflitoxin pph - 20
6. Particle size distribution:

"o Pass” - 1S, No, 6 sereen 99% -

Yo Pass - U.S, No. 30 sereen - 92%

Yo Pass - U.S. No. 60 sereen - 60%

7. Sensory properties: normal color, aroma. flavor and texture

Nosalmonell, £ coli, or coagulase-positive Staphylococet should be present.
% Pass refers to the particle size of the substance in terms of its tendency to pass through
sereens with grids of stundard size.
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tions for sales and sales growth, market share (if applicable), return on invest-
ment, net income, and cash flow should also be delineated. Overall. the aims
must be flexible so that they can be continually reassessed and revised as
NECesSury.

Goals can be stated either in general or quantitative terms. The following are
examples of general objectives. which can be translated into specific measur-
able terms:

1. Improving diets and nutritional status of groups with greatest needs

2. Increasing nutritional awareness and improving dietary habits

3. Stimulating growth of new crops

4. Serving as i role model for the food industry in terms of food production,

composition, packaging. and labeling.
A statement of projeet goals is not only important for planning but also for
evaluation.”

Planning

[tis essentiad to have a formal written business plan for a proposed project,
even though the processed and packaged foods project may not be a commer-
cial venture. This plan sets objectives: defines target consumers: assesses
competition in the broad sense of alternative feeding practices as well as
products: and outlines marketing strategy. distribution, sales, and pricing
policy. It is tempting to shorten or omit this step. but a thoughtful realistic
business plan is essential for the success and longevity of the venture. The
strategy should be flexible so it can be refined as the project is actually
implemented.

Budgeting

Resources and expenditures for the proposed plan must be estimated on an
annual basis. taking into account inflation and possible changes in expenses
over time.

Evaluation

A monitoring and evaluation system should be ongoing throughout the
project to assess whether goals for sales. profits, and consumer impact are
being achicved. In addition, evaluation of whether existing nutrition problems
are being ameliorated should be ongoing.”

Preliminary Studies
The national setting of a processed weaning-food project should be appraised
to determine if the projectis compatible with the country’s development goals.®

* Sce Chapter IX and Appendix 4.

" See Chapter 1X for a discussion of a project-monitoring and evaluation system.

* See Chapter X for guidelines for evaluating the relative strergths and weaknesses of several
weaning-food strategies.



A comprehensive feasibility study to evaluate nutrition, marketing, and
engineering problems is generally required.

Figure | illustrates the steps necessary to undertake o project successfully
and shows the interrelationships between these sctivities.

Marketing and feasibility studies Management consultants should be engaged
toanalyze the market and competition and to perform a feasibility study, which
will realistically estimate product demand, pricing, capital costs, and other

Figrure |
Preliminary study steps for planning production of processed weaning foods

rocessed weaning-food project J

R

Obtan technical assistance as required
for teasibility study, 1 e |
nuttition/tood science, engineering, marketing

[; Deve?c;;;-l;ﬁzrest in centrally &h]
o]

Preliminary design (project) specifications
s Raw matenals s Services {electricity,

e Type of product sewer, gas,
o Proguct requirements transportation)
e Location (tentative) ¢ Distribution
Marketing study Feasibility study

s Proguct demand s Capital cost estimates
« Pricing (new or existing plant)

s Purchase commuttments s Working capital estimate
e Processing cost estimate

[

Develop project budget
and time table

l

Obtain funding Outline personnel needs

e Loans (development banks, and determine availability

local banks, others) » Project manager
* Government » Technical (engineer, food science)
* Private ¢ Marketing

» Foreign assistance

L

Project Decision
GO — NO GO
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factors (Figure 1). Such information is critical for project success because it is
used to estimate the amount of capital that must be raised. A project will fail if
capital is insufficient to sustain it. On the other hand, it may never be initiated if
capital estimates are excessive.

Funding  Sources of funds should be carefully examined. Bank and gov-
ernment loans, private voluntary agencies. and loreign assistance (Figure 1) are
conventional sources. More innovative financing could involve utilizing resources
of the recipients themselves. Such self-sustained financing has the advantage of
involving participants in a meaningful way.

Staffing  Manpower needs should be estimated, and key personnel lined up
and ready for hiring even before the projeet is financed.

Product Selection and Development

Product ldeas

Tentative product ideas or product concepts are developed in the planning
stage of a project. Development of a product concept entails deseribing the
nutritional and sensory qualitics of a product and then defining its uses, its
target grouyis), and the requirements for its preparation in the home. 1t is
generally believed that product ideas must be based on consumers™ existing
food habits and values. However, many new convenience foods have become
popular that were notsimilar to products traditionally used in a given country,
for example. pasta in Guatemala, Mo’ .« rs may be especially willing to try new
conveniencee foods.

Product Candidates

Data on purchasing practices must be gathered to provide a basis for pricing
policy. Modifications of products suceessful in other countries could be con-
sidered. A variety of product possibilities should be drawn up because only a
few ideas will be marketable and not all marketable products will be successful.

Dietary surveys can be used for the purpose of gathering information con-
cerning home food preparation and consumption practices. These data will
provide a basis for understanding the role in the diet of acceptable foods and
what flavors and consistencies would probubly be desirable in new weaning
foods. Environmental factors, such as water supply and home-cooking utensils,
will also play a part in determining the characteristics necessary for a new
weaning-food produet.”
Raw Ingredicnts for the Product

Potential raw ingredient sources, standards of consistency, and supply factors
must be considered in the process of selecting a product.

Sources  There are three Kinds of food ingredients suitable for formulating

* See Chapter 11


http:understandi.ng

processed foods of high nutritional quality: indigenous agricultural products,
by-products of agroindustrial processes, and new food sources.

Indigenous agricultural products Food consumption surveys can identify a
country’s main agricultural products so that potential ingredients can be selected.
Imported ingredients are generally more costiy than locally grown foods because
of transportation, handling, distribution. and customs expenses. The use of
local products is also more desirable because they simulate t+: local economy
and are more uniformly available. Typically in deveioping countries. the largest
partof the dict of the poorest segment of the population consists of one cereal
grain. Legumes are a much smaller part: they are more costly and are not so
widely avaiiable as cereal grains.

In adaiion to the most common cereal grains, others can be considered as
weaning-food ingredients. The choice depends upon the availability, cost, and
feasibility of producing a grain over the long run within a country itself. Using
cereal-grain alternatives to those produced in the largest quantities in a country
has the advantage of increasing a people’s total food base. Other ingredient
candidates are products of animal origin. such as dried skim milk and even
cggs. although these are usually oo costly. Vegetable sources other than cereal
grains include plantains. bananas. and potittoes.

By-producs of agroindusirial processes The most important agricultural
by-products for weaning foods are oilseed meals, which are good sources of
protein when properly processed.

By-products also come from the cereal grain industry; of these, rice and
wheatgermor lower grade mill fractions are especially attractive if handled in a
santtary manner. Such by-products can be good sources of vitamins, oil, and
protein, and in general are low in cost.

New food sources Sometimes a variety of raw ingredient sources could casily
be produced locally, but may be undependable at the outset of an intervention
for any of several reasons. A country may not be familiar with the cultivation of
potential raw ingredients, or it may not have kinowledge of how 1o use them in
weaning preparations or sufficient demand for then, Examples of such food
ingredients include concentrations and isolates from legumes and oilseeds,
corn-based sweeteners, and starch from root crops. HEnew weaning-foed products
can create a stable market, they can serve as catalysts for the expanded
production of unconventional protein sources.

Standards  For cach raw ingredient o be used in commercial weaning food,
the source of the material and the technique for processing must be specified.
Standards of identity must also be established to assure the ingredient's quality,
consistency, and suitability for human food. Standards of identity include
chemical analysis, nutritional value, physical propertics (size, color), fune-
tional propertics, and organoleptic (taste and smell) characteristics. Quality
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control measures should be established before raw ingredients are used in
manufacturing to assure that the ingredients meet the standards of identity.

Supply  To assure a consistent and safe supply of raw ingredients for weaning
foods. two factors other than agricultural production within a country itself are
essential. One is storage facilities for agricultural products, which protect them
from insects and molds. For example, in humid tropical regions, inadequate
storage of beans causes losses in the number that are usable, a reduction in
nutritional quality. and detrimental changes in taste, smell, and cooking
characteristics.

The second eritical Tactor in achieving an adequate supply of raw ingredients
is @ country’s own capacity to produce uncontaminated by-products from
cereal-grain milling. such as broken rice, rice polishings, and wheat and corn
gern.

The protein source in most weaning foods is the by-product of oilseed
processing, the primary objective of which is to produce oil. The processing
facility, therefore. may pay litde attention to the nutritional, organoleptic. or
bacteriological quadity of the protein meal that remains after the oil has been
extracted. Even if a processing Tacility has the capacity to produce defatied
protein flour™ of a quality acceptable for human food, it may be cconomically
unfeasible. For example. it may be difficult to achieve the strict control of the
processing conditions for cottonseed flour necessary 1o meet quality specifica-
tions. 1 oilseed meals are to be used as sources for weaning-food ingredients,
the project must make certain that a continuous and wholesome supply will be
availuble.

Product ‘Testing

Testing involves chemical analyses of amino-acid content, biological evalua-
tion in experimental animals, evaluation of storage stability, tolerance tests,
and acceptability trials. In addition, the capacity of the food to supplement
deficiencies in the diet as awhole should be evaluated. Testing of ingredients that
are not usually used in weaning foads is particularly important.

Chemical composition  The number of raw food ingredients that have been
used in weaning foods is relatively small, The cerea! grains used are corn, rice,
wheat. and sorghum. The legumes are sovbeans, common beans, field beans,
chickpea, and pigeon pea. Oilseeds include peanuts, cottonseed, and sesame.
Starch-rich foods are cassava, vams, potato, plantain, and banana. Nutritional
datar on these foods can be found in standard soure s such as the United States
Department of Agriculture (USDA) Handbook No. 8" and the Food and
Agricultural Organization tFAO)Y Handbook',

"oSee Chapter 1V, Table V.

OBKCWattand AN Merrill, USDA Handbook No. s, Composition of Foods Washington, DC:
USDA, 1963,

" FAQ Nutritional Studics No. 24, Amino Acid Content of Foods. Rome, Laly: FAOQ, 1970
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For each food ingredient the amounts of moisture, protein, ash, crude fiber,
fat, carbohydrate, energy, vitamins, and minerals should be calculated to
assure that products mect the desired specifications.

Natural toxins and antinutritional f.ctors in foods Many potential weaning-
food ingredients contain physiologically undesirable factors that can be
destroyed, inactivated, or reduced to acceptable fevels by appropriate processing.
Table 6 indicates some delererious substances in some principal ingredients of
weaning foods and shows how they can be inactivated or partially removed.

Protein quality: Amino-acid content  Amino-acid analysis of potential
weaning-foods provides information about protein quality that is used to calcu-
late the amino-acid score.!" ‘Table 7 gives some information on the limiting
amino acids of various weaning-food ingredients."

Biological quality: Digestibility and toxicity  Animal assays may be needed
on product candidates to assess protein digestibility and other indices of protein
quality. Corrections for protein quality are based on the amino-acid score and
digestibility.™ If novel protein sources are being considered, experimental
studies may be necessary to evaluate long-term effects.™ The biological evalua-
tion should also incluae studies of the value of the food 1o make up for
deficiencies in the diet as a whole.

Storage stability  Because there can be a long interval between production,
distribution, and consumption of manufactured gouds, storage stability is
essential. High relative humidity and high temperatures can cause product
deterioration. Storage stability tests for caking, the development of off-flavors.
insect contamination, molds, and toxic substances such as aflatoxins, are
mandatory.

Antioxidants can be added v commereial products to lengthen their shelf
life. Storage studies will determine whether these should be added to reduce or
avoid the development of off-flavors or loss of vitamins.

Processing Alternatives

There are six principal methods for manufacturing nutritious commercial
weaning foods. During the carly stages of any project, the various features of
cach such as cost. product options, and sanitation, should be compared. The
purpose of this seetion is to provide the background information necessary o
make logical choices between them.

'* See Chapter 1V,

" See Chapter 1V,

" See Chapter 1Y,

" See the UNUCPAG Guideline No. 6, *Preclinical Testing of Novel Sources of Protein” in PAG
Compendinm 14:6:, NY: John Wiley & Sons, 1975, p. 785,
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Table 6
Antiphysiological Factors Present in Ingredients for Weaning Foods

Food

Food legumes

Soybean

Cottonseed

Lupine

Antiphysiological
Substances

Trypsin inhibitors

Hemagglutinin

Trypsin inhibitor

Urease
Gossypol

Alkaloids

Processing

Inactivated by
heat!
Inactivated by
heat!
Inactivated by
heat!
Inactivated by
heat!

Reduced during
il extraction
Reduced during
processing

"For dry processes, such as extrusion, temperatures of about 140°C for 20 to 30 seconds are
required. Il wet process is used, steam trestment at 120°C for 30 minutes is required.

Table 7
Amino-Acid Deficiencies in Various Products used in

Weaning-Food Preparations

Cereal grains
Whole corn
Degerminated corn
Rice (White)
Wheat flour
Sorghum

Cereal grain by-products

Corn germ

Rice polishings
Wheat middlings
Qilseeds
Soybean prowein
Cottonseed flour
Sesame protein
Peanut

Other

Yeast

Leal protein
Food Legumes
All kinds

Amino Acid

Main Deficiency

Lysine - Tryptophan
Lysine -Tryptophan
Lysine -Threonine
Lysine

Lysine

Methiornine
Methionine
Methionine

Methionine

Lysine

Lysine

Lysine - Methionine

Methionine
Methionine

Methionine

Good Source of

Methionine
Methionine
Methionine

Methionine

Lysine
Lysine

Lysine

Methionine

Lysine
Lysine

Lysine
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The Extrusion Process

The extruder is used to combine a variety of cereal and legume products and
to cook them at high temperatures (150 to 180 degrees Centigrade). This form
of processing requires a moisture content for the mixture of only 20% and a
briel cooking time of 60 seconds to 120 seconds. The extruder, like a meat
mincer. consists of a rotating serew that forees a mixture throvgh a discharge
die. The serew is turned by a large electric motor: most of the energy used to
turn the serew is converted to heat by riction between the turning serew and
the product. The extrusion procedure is depicted in Figure 2,

To begin the process. whole raw cereal grains and protein- and oil-rich
legumes. such as sov, are stored cither in bulk or in bags. Storage moisture must
be controlled and the grains and legumes must be protected from insects and
rodents. After the raw grains have been graded by size tsealping), and the stones

luble N
Vitamin-Antioxidant Premix and Mineral Premix

Thiamin Mononitrane R
Riboflavin R Ry
Pyridoxin Hydrochloride loyg

Niacin 49.5 ¢
Calcium D-Pantothenare M5y
Folacin RAINT
Vitamin B-12 9.6 my
Vitamin A Palmitate 16 - 10 LU,
Vitamin DD 20 - 10 LU,
Alpha-Tocopherol Acetate 73000 LU
Butylated Hydroxy Anisole 20y
Butylated Hydrovy Toluene DOy
Ascarbie Acid tencapsulated) $00.0 g

Add enough sov flour or starch

tomake s towdof L0 ke of mix
_]1)(_‘!!-— o 1.0 kg
Ground Limestone 10.0 kg

Zine Sulfate Hydrated 40.0 g
Ferrous Fumarate $60.0 g
lodized Salt (L0072 6.5 ky

Total 17.0 kg
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have been removed by gravity separation, a simple dehuller is used to loosen
and aspirate (winnow) the hulls. Cereals are mixed with soy in a ratio of
approximately 80 to 20 by weight and combined and cooked textruded). A
cooler/dryer then removes enough moisture to bring the produet to within safe
storage limits of fess than 14%. When dry, the product is ground with @ hammer
mill, mixed with nonfat dry milk (optional) and vitamin/mineral (V /M) fortifi-
cation mix (Table 8). and packaged in large bags or individual packages. The
resulting precooked or partially cooked flour is normally prepared as a gruel by
addition of potable water or with & short cooking step.

The Roller-Drum Drying Process

Roller-drum driers consist of two counter-rotating smooth-surfaced drums
heated by steam. A precooked slurry, composed of about 80% water, cereal,
and other suspended ingredients, is spread on the surface of the drums, and the
thin layer dries quickly as they rotate. The finished dried product is seraped
from the drums’surfaces before they are recoated with slurry. The roller-drum
drying process is illustrated in Figure 3,

The raw ingredients normally used in this kind of processing include cereal
flours, sucn as oats, wheat. or rice, or other starchy foods. such as banana or
plantain, and proteins such as defatted sov flour. These ingredients are first
blended in-a cooking tank with water to bring the moisture conter., of the
mixture to about 80%. The bateh is then steam-heated to about 100 degrees
Centigrade and stirved at that temperature for 20 to 30 minutes. Sometimes
enzymes (anvlases) are added o partially break down the starch. This is done
so that the mixture is not too thick to casily coat the dryving rolls and to assure
that it will be both digestible and palatably sweet.

After cooking, the slurry is dried on the hot surfaces of the roller drum dryer.
The resulting product is in the form of thin dry flakes that are soluble in water.
The reconstituted thydrated)y mixture is similar in consisteney to many infant
cereals sold in the developed world. Vitamins and minerals can be added before
packaging ecither in individual packages or bulk.

The Spray-Drying Process

Spray drying is another method for manufacturing highly soluble weaning
foods {¥Figure . A spray dryer consists of a large chamber through which
heated airis blown. The precooked productis sprayed (atomized) into the dryer
where the droplets dessicate into spherical particles of powder. Because lower
temperatures are involved in spray drying than in the other dry foods processes
discussed above, spray drying vields improved flavor and increases the solubil-
ity of the protein ingredients.
The Fluid-Products Process

Variations of the technology used for processing fluid milk can be applied to

liquid weaning-food products. Figure 5 shows the essential features of the
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Figure 2
Schematic of extrusion process
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Figure 3
Schematic of roller drum drying process
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Figure 4
Schematic of spray drying process

ENZYME HOMOGE NIZER AR
ﬂ
INGREDIENT STORAGE COOKING TANK BLENDER PACKAGING

BINS {Flour) {100° for 30 min @
80°% maisture)

WATER

V/M, NFOM

134



Figure 5
Schematic of fluid products process
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Schematic of simple milling process
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process. Dry ingredients are mixed with water in a ratio of about 1/10 to 2/10.
This mixture is then heated and homogenized or forced through a nozzle under
very high pressure to suspend the solids in the liquid and to prevent the fat from
separating upon standing. Heating the homogenized solution to temperatures
above 80 degrees Centigrade and maintaining these temperatures for about 20
seconds pastenrizes it, that is, destroys pathogenic microorganisms. Steriliza-
tion can be accomplished either at higher temperatures or with longer holding
periods. Pasteurized products must be refrigerated in either small tins or glass
containers after packaging: properly packaged sterile products, on the other
hand. may be stored at room temperature for extended periods of time. Once
opened, sterile producets must be refrigerated. Products processed and packaged
as liquids are normally consumed in this form.

The Baked Products Line

Baked weaning foods can be in the form of a cookie, biscuit, or cracker.
Figure Gis a schematic of the processing line. Wheat and other cereal flours are
made into dough by adding shortening (fat), water, leavening (baking powder or
yeast,, and sugar (flavory. The resulting dough, composed of approximately
25% solids, is developed in a paddle blender and formed with a sheeting device.
The formed biscuits are then placed in either a bateh or a continuous oven and
baked for 20 1o 40 minutes. The finished products can be crumbled and placed
in milk or water to make a gruel or porridge.

Milling Processes

Simple milling processes as illustrated in Figure 7 can be used to manufacture
weaning foods. The nutritional value can be increased with various additives.
Products processed in this way require cooking. Since milled products depend
on low moisture for preservation, the germ-bearing or oil-bearing portions of
the grain must be removed to reduce rancidity (fat deterioration) that would
otherwise occur in the products during storage.

All common cereal grains can be processed by milling: the steps include raw
ingredient storage, cleaning, destoning. and dehulling/degerming. They must
also be centrifuged at high speed in an enrolator 1o destroy insects and insect
cggs. To produce the desired fineness or quality. milling anrd ¢rinding may
require several steps in a series. Dry additives, such as vitamins and mineral
preparations, can be blended into the product before packaging.

Selecting among Alternative Processes

Criteria useful in the selection of an appropriate processing system for the
central production of weaning foods are summarized in Table 2.

Type of weaning food product In summary, the types of weaning-food
products produced by the processing systems discussed above are: gruel or
porridge by both extrusion and milling processing; highly soluble gruels or
liquid supplements by both the drum and spray-drying methods; crackers,
biscuits, and cookies by buked processing.
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Cost of equipment  Itis desirable to purchase equipment locally. if possible.
The advantages are: (a) the use of local sources generally facilitates repair and
purchase of parts: (b} the training of equipment users may be simplified: and (¢)
costis likely to be lower. Generally, the equipment for the milling and extrusion
systems, such as tanks, convevors, mills, and blenders. can be purchased in
developing countries. Because of the nature of these processes, this equip-
ment tends to require more maintenance than that used in other methods.
Usually, cquipment used in the spray drving and baked goods methods must be
imported. With the exception of the drum dryer, all systems have moderate to
low maintenance requirements.

Energy  Systems in which the product is processed wet and then redried
need a great deal of energy for processing, Drying is energy-intensive and
requires about 2500 BTU (1000 k] kg 1o remove one pound of water, Dry
extrusion and milling are more eneray-efficient than the wet processing methods,
Dry processes also require far less energy to destroy antiphysiological sub-
stances in weaning-food ingredients (see Table 6. footnete).

Skill requirements  The level of skill needed in plant personnel varies with
the process and the equipment used. Generally, a processing technigue should
not be chosen that requires a level of technical expertise that is beyond that
available locally,

Sanitation Requirements

Allof the processing alternatives discussed above can produce asanitary and
hygienic product. Roller-drum drying. sprav drving, and fluid products
processing. however, require much more thorough sanitation measures in the
Processing arca

To prevent contamination of equipment and of the products produced by wet
processes, the equipment should be wet-cleaned after cach run. Plants,
addition. should be shut down weekly for sanitizing, and all of the ecquipment
should be disassembled and washed with the proper detergents.,

Plant Ownership, Management, and Operation

Choice of the pattern of ownership, management, or operational technigue
depends upon the political, economic, and industrial characteristics of the
country where the plant is to be located. Government development priorities
and the existence of a national food processing industry are two such factors.
Table 9 outlines the forms of ownership and operational and funding options
available to planners.

. -
Project Finances

After product candidates have been selected, production requirements have
been developed, and a market pliut has been formulated, cost estimates should
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be made as they will be needed to obtain funding. Both capital and operating
cost estimates must be realistically related to the number of consumers (o be
served.

Production Costs

The initial assessment of costs for plant operation is based on a single shift.
As demand increases, it is practical to consider production on more than one
eight-hour shift. Production costs for plant operation less than cight hours a day
are higher than for longer shifts because equipment is not used so efficiently.

Capital Costs

Local purchases  Purchase of land, construction or purchase of the physical
plant, and installation of equipment require local currency. Equipment for dry
processing systems can usually be purchased locally and has the lowest capital
cost.

Table 9
Ownership, Operation, and Funding Options for
Processed Weaning-Food Projects

Form of Ownership

Government:
Usually Ministry of
Health or Agriculture

Private:
Individual or Corporation

Private Voluntary
Organization (PVO),
for example, CARE

Operational Options

I. Hire management team

and work foree for plant,

2. Contract 1o use resources

of private firnw.

Hire management team and

work foree.

A private voluntary agency

acts as a catalyst

in initiating system
operations and does not
actually hire personnel.

Funding Options

Development
loans and other
government sources

1. Capital from
private sector

o

. Purchase
contrict with
government
and distri-
bution fi-
nanced by goy-
ernment

I. PVO funds

(85

. Foreign
assistanee
funds

3. Host govern-
ment funds
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Imported purchases Wet processing systems using dryers or systems that
package fluid products are the most costly and generally require the largest
amount of imported equipment,

Operating Costs

Operating costs can be divided into fixed and variable costs. Fixed Costs
include management, depreciation, debt costs. inventory, and sules costs.
Variable costs are related 1o production and include raw materials, labor,
utilities. packaging, and product losses.

Working Capital

Working capital is necessary for financing production through the initial
production period until sales income is received. Typically, the amount of
working capital necessary at the start of a projectis estimated as equivalent to
three months of plant operation. The total amount of money required o
finance a project is the sum of capital costs and of working capital.

Production Facilitics

Existing Industrial Plants

A weaning-food projeet may be able to use an existing industrial plant, such
as a grain milling facility, to which it would add necessary processing, mixing,
and packaging cquipment. However, care must be taken to ensure appropriate
quality control,

New Processing Facilities

I & project requires building new processing facilities, financial arrange-
ments and hiring of key project personnel must be completed. Figure 8 indicates
the steps necessary to complete a new processing facility. Typically, 15 to
I8 months are required before production can begin,

Marketing

All phases of a commereial project are afiected by marketing goals and
market potential. Marketing poals will strongly influence the selection of
product candidates and will provide a framework within which to develop the
entire project plan, a t:actable for accomplishing the plan, and an analysis of
budget requirements.

Product Selection and Acceptability Testing
Earlier in this chapter an overview of the steps necessary for selecting
product concepts was presented. These steps include assessments of the nutri-
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Figuwe 8
Steps required to design, build, and operate a weaning-food factory
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along with financing
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ol tacihties shipping instructions
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I Complete construction ] | Receive equipment
Acéept bu.'ding

I Order butlding matenals I
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Operate plant
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tional status of target groups, of the prices and range of distribution of products
aimed at potential consumers, and of purchasing practices. The sources of raw
materials and the reliability of supplies must be evaluated, and the product
candidates may require various laboratory tests. In addition. the costs, product
options, and sanitation requirements of various processing alternatives must
be considered. The final step in the process of making product selections for
manufacture is acceptability testing,

Acceptability tests need to be carcfully structured to ensure the validity of
the results. Experts should be hired to conduet these tests. For testing to be
valid, test-site selection, choice of the number of recipients, test monitoring,
and analysis of results must be done scientifically. In addition, information on
productimage, product use. demand, market potential, and pricing should be
gathered from these tests.

Packaging

Acceptance of a product depends in part on packaging and the name of the
product. Potential names should be pretested to avoid misunderstandings or
inconsistency with cultural beliefs and taboos.

Materials ~ Packaging materials should serve two functions: food preserva-
tion and transmission of appropriate messages to the consumer. The product
should be packaged only after itis processed. If not. insect cegs can mature and
off-flavors develop in packaged raw products. If inseet eggs do maiture, the
insects may pieree through the packaging materials. exposing the product to
further deterioration. Packaging materials commonly used include plastic,
cellophance. cardboard. or paper with an internal layer of plastic. If a highly
effective moisture barrier is required. special coating and packaging, such as
polyethylene, must be used. Low-cost weaning foods are usually packaged in
simple plastic bags. whereas products intended for a middle-income market
and designed to compete with imported foods will have 1o be packaged in
cartons or tins. Finallv, packaging must be appropriate for a given type of
product and provide sufficient protection during storage, transport, and use.

Size  Packages should contain a convenient number of servings, The Faffa
weaning-food project in Ethiopia used package sizes varying from 100 g, which
provided one meal per day, to 300 g, a one-week supply. The single-meal size,
which could be purchased at a low unit price. had 1o be purchased too often to
be convenientand was replaced by the larger size. However, care must be taken
not to choose too large a size because it can be oo expensive for poor
consumers and is more likely 10 have leakage problems.

Outer packaging may be necessary for transporting and storing products;
cardboard cartons may be required in some locations, but jute sacks, which are
reusable, are preferable. In making a choice between the (wo, price and
availability are the criteria o use. Although cardboard has the advantage of
providing structural protection for a product, it is a wood product that is more
expensive in most countries and should, therefore, be avoided. Sometimes jute
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bags can be an asset in and of themselves. In Egypt the success of a weaning-
food project was related to the use of jute sacks. People bought the food and
resold the sacks.

Label instructions At a minimum, the product label should contain a clear
set of instructions for the product’s use, including diagrams illustrating prepa-
ration procedures and indicating how much and how often to feed the product
Where itis appropriate. instructions should be given in more than one language,
or, more importantly, in pictures, since much of the world cannot read. The
pictures should contain background (or settings) familiar to the user so that the
instructions make sense. For example. directions showing a housewile prepar-
ing the weaning food in her hitehen at the stove are clearly without meaning to a
wonnn living in a one room hut who has an open fire instead of a stove and no
running water. Other possible label messages include sanitary measures and
multiple uses for the product. Lubel instructions should be thoroughly tested
before they are adopted to assure that they convey the proper messages and are
casily understood by consumers ol all educational levels and cultural back-
grounds.

The package label should also include an accurate listing of product in-
gredients. When a product includes milk, vitamins, minerals, and other
essential nutrients, this list can give prestige to a product. Ingredients should be
listed in order of pereent composition.

Costs and Prices

This seetion is concerned with assigning costs accurately so that prices can
be set that will generate sufficient surplus to assure the long-term viability of a
venture.

Costing  "The first task in cost accounting for any project is to assess costs
for raw material, labor, processing, and packaging. These costs are usually of a
variable nature and change with production volume. There are also fived costs,
including those for production equipment and administration, which do not
vary with volume. ITonly one productis produced, alt fixed costs will be divided
by the product volume to obtain the fixed cost per unit. The fixed cost per unit
will go down with increasing volume because of economics of scale. The
viriable cost per unit s usually rather stable. 11 a project produces several
products simultancously, the productive, administrative, and sales resources
will be shared and will constitute the common costs of the project. These
connon costs can be allocated to cach product according to either a formula
that expresses the extent to which a particular product utilizes a common
resource or a simple ratio of the common cost to the tonnage or sales value of
cach product.

Full-cost accounting  One problem in cost accounting is determining how
much of the fixed costs should be allocated to the price of cach product. The
fixed costs of a project consist of the dizect costs for administration, production
(for example, machinery), and sales management together with costs from
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other departments unrelated to production volume, such as product develop-
mentand accounting. Other major fixed costs are interest on borrowed capital
and depreciation. A project financed by a loan must pay annual interest.
Depreciation is the loss of value of buildings and machinery as they gradually
wear out. These fixed costs must be covered if the project is to survive.

Full-cost accounting consists of anlocating the fixed costs to each product
according to some rule and then adding the variable cost per unit. Full-cost
accounting provides the basis for determining what price should be charged.
Ifall the products are sold at their full cost, the project would, of course, break
even. Often the full cost is not charged because the demand is insufficient or a
tower pric 2 is desired for a specific market segment. such as those too poor to
afford the full cost. If a project produces more than one product and prices
them differently, the principle of contribution costing car: be used to determine
the prices.

Contribution costing  Contribution costing may be used when more than
one kind of product is produced. In contribution costing the fixed common
costs are not allocated equally to each of the different products. Instead, the
prices of different products can make varying contributions towards covering
these costs. The contribution from cach productis the price minus the variable
cost per unit (labor, raw material, processing. packaging. and transportation).
A higher price, of course, will provide a higher contribution. With a differential
pricing system some products will contribute more towards the recovery of
fixed costs than others. As production volume of a given product goes up, the
contribution per ton needed to cover the fixed costs will g0 down,

Pricing  In a social-marketing project. unlike a profit-making project,
products are priced so that the project will just break even. A product should
never be priced below its variable cost because every sale then yields a loss to
the project. In multiproduct projects, a product can just cover its variable costs
and make no contribution to covering the fixed costs, which will be met by the
other products. A specific example of contribution costing in establishing
pricing policies is given in Table 10. In the example, a two-product company
makes a small profit. The average profit contribution per ton is $170: the fixed
cost, before depreciation, is $406,000/-4. 100 or $99 per ton; depreciation is
$254.000/4. 100 or $62 per ton. The total fixed cost is 5660.,000 or $S161 per ton,
Gross contribution from sales is $170 perton: therefore, the profit amounts to
39 per ton or a total of $37,000.

In the example in Table 10, product A does not even cover its own variable
costs, but gives a direct out-of-pocket loss of $120 per ton, which represents a
negative contribution of $72,000. If the sales of product A had been higher, for
example 1,000 tons, the loss would have been $120.000 and then the contribu-
tion from product B would not have been enough to cover the fixed costs. In this
ase the project can absorb the negative contribution from product A, but the
price should be set so that the product will pay for its own variable costs. That
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is, the exfactory sales price should be increased by $120 to $620 per ton and the
sales price accordingly, to S800 per ton.

Subsidies Even if products are priced so that they only cover the variable
costs of production, the prices are likely to be too high for the poorest consum-
ers. This group will either have to be reached through institutional channels or
through subsidized prices. In addition, raw materials can be subsidized so that a
project can decrease its base price for a product or food stamps can be used.

Markets, Sales, and Distribution

Markets There are usually two distinet markets for weaning-food products:
the commercial marketin which the distribution of product sales is managed by

Table 10
Example of Cost Analysis of a Two-Product Plant

Weighted
Average
Produet A Product B per Ton

Sales price to consumer, $T 650 812
Trade margin, 200 (130)* (162
Average transportation cost, %/ T (20 (20
Exfactory sules price, $T 500 630 610

Variable cost for raw material,
direct labor, processing, and

packaging (620) (410) (440)

Contribution towards all fixed costs
(production, administration. and

depreciationy (120) 220 170
Contribution as " of sitle price (24) 35 28
Sales in yolume, in tons 600 3,500 4,100

Gross contribution from sales
{contribution/ton - volume)

in thousand $ (72) 770 698

Fixed costs for production,
administration and sales,

in thousand $ (406)
Surplus before depreciation, in

thousand $ 292

Depreciation, in thousand $ (254)

Total proiit of operations, in
thousand $ 37

*Negative number indicated by (),
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profit-motivated wholesalers and retailers; and the institutional market in
which private voluntary institutions and government agencies can target product
use by regulated distribution, pricing, and other stipulations. These agencies
buy the weaning food and then distribute it for free or at a reduced price, under
more or less controlled conditions. Thus, it is possible for a weaning-food
project to sell 1o the private sector or institutions.

Bistribution

Distribution agents  The distributor determines how visible to the potential
consumer a product will be and controls the availability and visibility of
alternative commercial feeding options. Because the distributor can be critical
to sales success, it can be advantageous to establish distinet tangible rewards to
the distributor system for getting the product out to the people.

Anew commercial project must analyze the existing distribution structure to
determine which wholesalers and retailers are best suited 1o distribute its
products. Both the number of poteatial customers and the cost added on by
cach distribution agent must be assessed. Pricing should be structured to build
i incentives for distributors and retailers. For example.if the distributor knows
he makes more money selling a product, he is fikely to deliver it more regularly

and promote itwith retailers. With appropriate incentives. advertising costs can
sometimes be shared with the retailers.

Distribution agents generally focus on selling products for which there
already a steady demand and on which their commissions are high. Thus,
working with large wholesalers may not assure that new products will flow
through distribution channels. Individual salesman using an advantageous
incentive system can play an important role convincing distributors to aceept
new products,

Sales organization

Field salesman  Unleas the product is to be handled by an existing sales
organization. a project will probably have to cmploy anumber of field salesmen
to contact retailers and institutional buyers directly and, as is often appropri-
ate, to provide them with trial deliveries. These activities will be part of other
promotional activities undertaken on a local level.

Branch offices A project ofien develops asales organization with a number
of branch offices in different parts of the country, where products can be
stored. The extent o which branch offices must be created depends on the
receptiveness of the distribution system to project products. Usually field
salesman are needed to promote products.

Reporting system  “The sales organization must include personnel whose
responsibility is to report developments in field sales. This reporting system
should provide accurate, up-to-date data concerning how many items have been
sold and how often retailers run out of items. The reporting system personnel
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will develop plans to keep items in stock with retailers and will make periodic
sales forecasts to guide production planning.

Advertising and Sales Promotion

Each country has its own advertising media, which may include television,
radio, cinema, newspapers, magazines, billboards, loudspeaker vans, direct
mailings, and displays in retail stores. In addition to such media, a project may
also consider promotional activities such as price discounts, competitions,
match-boxes. calendars, and T-shirts. Thesc activities are usually very effective
means of promoting a project. Alladvertising for nutritional products should be
informative, for example, promoting the use of cup and spoon for feeding.
Promotional gifts should have a relationship o nutrition, ¢.g.. napkins and
feeding bowls. When possible, a project should plan advertising and promotional
activities with professional communication experts and responsible advertising
agencies.

Both advertising materials and the designs used for packages and labels
should promote breast-feeding and stress the idea that weaning foods should be
fed after breast-feeding.” The foods should be portrayed as complements to
breast milk, not substitutes for it. Sanitary feeding practices should be espe-
cially emphasized. The World Health Organization has issued guidelines for
marketing infant foods.™

Marketing Evaluation

Monitoring to determine whether a project’s stated market development
goals have been attained is essential to determine whether a project can effect
changes in the nutritional status of disadvantaged groups. Sales figures are
usually not adequate indices of whether foods are reaching the poor: regular
consumption and buying-habits surveys are also required. A market analyst
should work with nutrition rescarchers to pretest new products and study
consumer beliefs and attitudes concerning nutritional questions.

" See Chapter IV.
" WHO. International Code of Marketing Breast-Milk Substitutes. Geneva: WHO, 1981,

147



Chapter VIII*

Complementary! Feeding Programs

introduction

The purpose of this chapter is to answer the following questions:

I How can the design and implementation of complementary feeding programs
aimed at weaning-age children be made most effective?

2) What are the roles of local and imported donated foods in improving the
nutritional status of weaning-uge children?

The Role of Complementary Feeding Programs

Inany developing country at any given time part of the population will not be
able to afford adequate food for their children because of a lack of income
and/or high prices. In addition, people in developing countries may periodi-
cally suffer food shortages because of poor harvests, droughts, and seasonal
problems in food availability. The number of people affected by these kinds of
cconomic and agricultural problems will be reduced if effective development
policies and programs are created and if improvements are made in income
distribution, agricuitural production, and food distribution systems. In order to
meet the short-term needs of the poorest and most disadvantaged groups, many
countries and international donors have committed food resources and distri-
buted them, usually free of charge or at nominal prices, through noncommercial
channels such as health clinics, mothers' clubs, and churches. Complementary
feeding programs use such food resources to prevent and reduce malnutrition

* The primary contributors to this chapter were Hope Sukin and Charles Sykes.

' Programs that distribute cither subsidized or donated weaning foods free of charge or at a
nominal price to indigent families are often called supplementary feeding programs. However, in
this chapter such programs will be referred to as complementary feeding prograris to emphasize
that the foods should be used in addition to breast milk, not as replacements for il.
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in preschool children, particularly those of weaning age, who live in house-
holds where poverty and a lack of education contribute © a high risk of
malnutrition,

Complementary feeding programs that use donated imported food have been
vigorously criticized in recent years, both as dole programs that create depen-
dency and also as ineffective nutrition interventions.? In many countries,
however, complementary feeding programs may be the only functioning nutri-
tionintervention, particularly in rural arcas, and have the potential to promote
increased use of health services and greater awareness of the importance of
nutrition in the community. The question that must be asked is how can
complementary feeding programs be made more effective in promoting the
well-being of the weaning-age child” In reply. this chapter proposes that com-
plementary feeding programs can be used tor two purposes: (I} to meet the
short-term nutritional needs of weaning-age children and simultancously (2) o
initiate and support other strategies aimed at achieving more permanent
solutions.

To mecet short-term nutritional needs. food can be targeted to malnourished
children and children at risk of becoming malnourished. including children
whoare ill or who have just recovered. To initiate and supportother strategies,
complementary feeding programs should energetically carry out the following
measures;

L. Demonstrate to mothers the link between nutritious foods and the well-
being of their children:

2. Promote the use of locally prepared or affordable indigenously processed
weaning foods;

3. Provide an educational forum for stimulating such family food habits and
practices as timely introduction, preparation. and use of appropriate weaning
foods, utilization of indigenous foods. use of foods during illness, sanitary
measures for food preparation, water supply and use, and waste disposal; and

4. Provide an incentive for mothers (0 come 1o a center and utilize other
health and nutrition services, such as immunizations, deworming. prenatal
care, and weighing children to monitor growth.

The following guidelines for complementary feeding programs are presented
as suggestions for improving their designs and enhancing both their short-term
and long-term effectiveness. These guidelines should be used to design new
programs as well as to make improvements in already established programs.

* See Chapter X for a detailed comparison of alternative weaning-food interventions, including
budgetary and manpower requirements.

' See Chapter 1 or a discussion of the synergistic relationship between malnutrition and disease.
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Selection of Participants

Because of inevitable limitations in project resources the target population
sheald ke identified as specifically as possible. Scleetion of participants should
be based on program objectives. If complementary feeding programs are to
address the needs of the weaning-age child, then priority should be given to
children from six to 36 months of age. Immediate attention should be given to
malnourished and sick children within this age group. Programs should be
located in geographical arcas where serious nutritional problems have been
identified.

At-Risk Children from Six to 36 Months of Age

Children from six months to 36 months are most at risk of becoming mal-
nourished. In developing countries children in this age range often do not
receive foods that are sulficiently high in good quality protein and dense in
energy. Inadequate amounts of food, infrequent feedings, and contamination
of weaning foods are often associated with malnutrition of the weaning-age
child. Children of weaning age are. in addition, more likely to suffer severe
consequences from recurrent episodes of infection and malnutrition. In arcas
waere rates of malutrition are high it may be cost-effective to permit all needy
children from six months to 36 months of age to participate in a program. Such
targeting provides an exeellent opportunity to educate mothers concerning
weaning and health practices,

Sick Children during and after Recovery

Identifying sick children in the population under three years of age and
targeting lood to them during episodes of illness and through their recovery can
help prevent a downhill spiral into severe nutritional disorders or even death.
Children tend to lose weight during iliness because they lack appetite and/or
because cultural taboos restrict foods for sick children. Hnesses also inerease
certain nutrient requirements. During episodes of diarrhea children need
mereased amounts of protein and calories, and despite their illness, studies
have shown that they can still absorb useful quantities of nutrients from such
food as is ingested. 1f increased quantities of food are available for children
after recovery when appetite is improved, they should be able to regain rapidly
the weight lost during illness.’

Malnourished Children

Where growth monitoring is in use o identily malnourished children,
priority attention can be given to those who are faltering in growth. If not
identified promptly and properly treated. young children can quickly become
seriously malnourished resulting ininereased morbidity and mortality, If

* See Chapter IV for recommendations concerning feeding during and after illness.



malnutrition becomes chronic, impaired growth and cognitive deficits may
become permanent.

Selection of Program Mode

Complementary feeding programs usually take one of two forms: children
can be fed at a project center in an on-site feeding program or food may be
aistributed 10 mothers to give to their children at home in a take-home feeding
program,

Weaning-age children are particularly difficult to reach in either kind of
program. Some studies of take-home feeding programs suggest that, although a
weaning-age child may be enroiled as a food recipient, siblings or other family
members may consume a substantial portion of the food. Some studies of
onssite feeding programs indicate that weaning-age children often do not accom-
pany mothers or older siblings to the center. This chapter will discuss strategies
for improving cach kind of program's potential for meeting the nutritional
needs of weaning-age children.

The relative advantages and disadvantages of take-home programs and on-site
programs are discussed below.

Advantages and Disadvantages of Take-Home Compared to On-Site Feeding
Projects

Take-home feeding projects are more common than on-site programs. The
advantages of take-home programs include:

1. The potential for larger coverage beeause families from greater distances
have to travel o program site less frequently;

2. Less administration and supervision may be required for food preparation
and distribution;

3. Greater convenience for mothers, who can use and prepare the comple-
mentary foods in their own homes. These foods can be incorporated with foods
ordinarily consumed in the family diet. Complementary foods may thus be
extended if they are combined with appropriate foods at home. Their food
value may also be enhanced if they are combined with sufficiently energy-dense
ingredients at home;

4. Giving the responsibility of feeding the child to the family;

5. The possibility of more frequent feedings.

On-site feeding programs usually require greater commitments of money and
personnel than take-home programs. Morcover, because of the lack of trans-
portation, money to pay for it, and/or time required to take a child to the center,
many mothers cannot reach feeding centers on the daily basis required for their
children to receive complementary food continuously from on-site programs.
In take-home programs, food can be picked up atintervals, for example, every
week or every month. Because of these factors, many countries with large
numbers of children requiring increased nutrition cannot implement on-site
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feeding programs. On-site programs, however, do have some decided advan-
tages over take-home programs, including the assurance that the weaning-age
child receives the food and control of the ration size and sanitary conditions.
Ons-site programs are discussed in detail later and Table | provides a detailed
comparison of the advantages and disadvantages of take-home and on-site
programs.

Strategices for Overcoming Problems in Take-Home Proiects

The chances of suceess for take-home projects can be improved by using
packaging and promotional activities to target foods to weaning-age children;
by educating mothers concerning nutrition and hygiene; by involving mothers
and other individuals in outreach and follow-up activities: and by making
receipt of food dependent upen growth monitoring. Mothers” clubs, described
in Chapter VI, can be very valueble for education and follow-up.

Packaging and promoting foods as weaning preparations  Foods distributed
in complementary feeding programs in Sri Lanka ( Thriposha, India (Balahar),
Ethiopia tFava), and Chile (Fortesan) have been vigorously publicized as weaning
foods. Pictures of children and directions lor feeding have appeared on the
packages. To promote the use of the foods as weaning preparations, radio and
newspaper advertising campaigns have been used. Evaluations of the success of
these measures have found that, even with strategies combining education and
advertising, food may still be shared with family members other than the
weaning-age child; however, the target child receives a larger percentage of the
foad. Frequently, other family members besides the weaning-age children also
are undernourished and, therefore, benefit from the availability of more food.

Education Lducation should be a major focus of the efforts to overcome the
disadvantages of tuke-home projects. Itis vital for all projects to have education
components. As much as possible, education should be in the form of one-to-
one visits with a mother and discussions with groups of mothers, The aims of
education should be to promote the understanding that food is necessary for a
baby’s growth and health: that the food supplied by the project should be used
only for the weaning-age child; that hygienic techniques are necessary in
preparing and storing food; and that babies need frequent feedings in small
portions.” Monitoring of weight-for-age has also been used to help mothers
understand the link between food and a baby's growth.®

Fietd visits and follow-up Community and home visits are necessary (o
ensure ihat children who are malnourished or at greatest risk of being malnour-
ished are identitied and enrolled in a program. These visits may include
door-to-door visitation; discussion with village leaders or opinion leaders among
women and men concerning which families should be enrolled in the program;

* Chapter 1V contains discussions ol hygiene and feeding techniques.
* See Chapter V. Chapter VI also contains a discussion of the obstacles to change in behavior,
including the oceurrence of disease, which obscures the link between food and growth.



Table |

Comparative Advantages and Disadvantages of

Take-Home and On-Site Feeding Programs

Financial
and Personnel
Requirements

Coverage

Food Sharing

Frequeney of
Feeding
Hygicene
Community
Responsibility
Family

Responsibility

Education

Selling or
Bartering of Food
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TAKE-HOME PROGRAMS (THP)

Advantages

Less money and fewer
personnel than for
OSP.

Greater potential coverage
than OSP. Families who live
ata distance from center
can pick food up at intervals
of once a week or month,

Itis possible that the

child will be Ted more frequently
than in OSP. However, this is
less likely without education or
contact with mother.

Unlike OSP, does promote famity
responsibility for implementing
healthy feeding practices.

Disadvantages

Difficult 1o target
houscholds who need food
most because these are
often without time,

money, or members available
for travel. Outreach in most
programs has been limited.

Far less control over food
sharing thun OSP.

Food sharing is common
in THP.

Unlike OSP, there is no
control over hygicne.

Unlike OSP. does not promote
community responsibility,

May be more important than with OSP

since it is necessary to assure

hygienic preparation and proper use

and targeting of the food in cach
home,

Moare likely 1o be controlled in OSPs

than THPs.



Table | (Continued)

Comparative Advantages and Disadvantages of

Take-Home and On-Site Feeding Programs

Financial
and Personnel
Requirements

Organization
and
Administration

Coverirge

Food Sharing

Fregqueney of
Feeding

Hygiene

Community
Responsihility

Household
Responsibility

Education

Selling or
Bartering
of Food

ON-SITE PROGRAMS (0OSP)

Advantages

Many OSP require more community
imvolvement than THP for stafling
and donating facilities and equipment.

Better targeting of
those most in need
because center is
tocated near recipients.,

Assures that the child who
contes (o center receives
aspecific amount of ration.

Much greater control over
hygiene,

Villages can have respon-
sibility for carrving ow
program: this increases
potential for community
organization and education.

Better opportunity o conduet
cducational activities than

in THE Can hinve reinfore-

ing effect for healthy feed-

ing practices because more people
fmothers and others, such as
village feadersr may be involved.

Unlike THP. does not
happen at the individual or
houschold fevel,

Disadvantages

Greater than for THP: some OSP
require higher capital investment for
facility and equipment for food prep-
aration'; higher cost for organiztion,
administration, and supervision.

Usuitlly less coverage than with THP.
hn many cultures children less than
24 months old are not brought 1o
feeding center.

Children receiving ration may
be fed Tess from family
food supply.

Potential for more frequent
feeding enists with THP.
However, usually education
is necessary for this o oceur.

Unlike THP, takes away individual
family responsibility,

'In many OSP, communities or mothers allow a home to be used and will lend cooking facilities.
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monthly weighing within villages to monitor nutrition status: and collecting
health and/or employment data to locate families that should be participating,

To promote proper feeding and hygiene practices within households, families
participating in the program should be visited., preferably by other mothers or
community-level workers.

Linking receipt of food with nutritional growth A contract with families can
obligate them to maintain the growth of their child as a condition for receiving
food. The distributed foods need not go direetly to the weaning-age child. The
family may. instead. feed the child other foods purchased with income saved
because of the donated food's contribution to the household food supply.

Ordinarily, food is donated to families on a monthly basis., i a child is not
growing adequately. the mother must come on a weekly or a daily basis to have
her child weighed and (o receive food. Receipt of food is, therefore, directly
linked to the growth of the child, even if the target child docs not actually
receive the food.

Timing  Timing considerations for distributing complementary foods are
discussed later in the section, “Strategies for Overcoming Problems of On-Site
Programs.”

Advantages and Disadvantages of On-Site Programs
Onesite projects have the following advantages compared to take-home projects
(see also Table 1):

I. Because onssite projects are usually located inside the community, and,
therefore, nearer target recipients, they may have a greater chance of attracting
the desired program pasticipants.

2. More control is assured over who is fed and over the ration size a child
consunes.

3. Food is more likely o be correctly and hygienically prepared and stored.

4. Villages can have the responsibility for carrying out the feeding program,
thereby sensitizing the entire community to nutrition problems and to the
linkage between food and healthy children. This approach may also promote
and support community organization efforts.

5. Programs may provide a good example for skeptical mothers when they see
other mothers feeding complementary food o young children.

6. Programs provide an opportunity to conduct educational activities while
children cat.

The disadvantages of on-site feeding programs compared to take-home
programs may include higher costs for organization, administration, and super-
vision. In addition, a facility and equipment for food preparation are required,
In rural arcas coverage of on-site programs is usually limited to a smaller
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population than for take-home programs. Evidence suggests that in some
cultures children younger than 24 months of age are not brought to sites, and
that families may give children less food at home because they are receiving
food on-site.

Strategies for Overcoming Problems of On-Site Programs

Several strategics have been found useful in strengthening on-site programs.
They include actively involving the community in organizing and administering
the program; reinforcing the concept that the donated foods are complements
to, not replacements for, foods given at home: scheduling the time of feeding
appropriately: and using a growth monitoring system.,

Community responsibility Community responsibility for organization and
administration of a program is particularly important. Community responsibil-
ity for, and participation in, a program can be best assured if village leaders,
mothers’ clubs, and other community organizations are involved in discussions
to sensitize them to the importance of good weaning and health practices and
child care. An excellent educational technique is to involve villagers in a
demonstration diagnosing weaning-age nutrition problems by having them take
their children’s anthropometric measurements. The ultimate goal of these
efforts is to gain the commitment of the community to: (1) ensure that children
who are six months to 36 months old participate in the program and (2) to
sccure the attendance of children from the poorest families.

Gaining the participation of village leaders and mothers who feed their
younuest children solid foods will help o reinforee the central idea that
compleinenting breast milk with solid food for children after six months of age
is both safe and desirable. In addition, mothers should be enlisted to work in the
feeding centers so that they can learn how to prepare and store food hygienically.”

Food as a complement, not a replacement for foods athome  The community
and program participants need to be taught the importance of using the
donated food as a complement to, not a replacement for, foods given at home.
To reinforee this idea, the feeding schedule at the center may be organized to
give the complements between normal meal times and, where possible, to
encourage concurrent breast-feeding.

Appropriate timing  So as not to interfere with home feeding, scheduling
complementary feeding should coineide with the free time of mothers or other
houschold members who bring children to the feeding site. Seasonal work
schedules should also be taken into account. If the food distribution center is
close to or integrated with a health service center, food distribution should be
coordinated with the clinic schedule so that participants will need to make as
few trips as possible,

Growth monitoring The growth of all program participants should be

" Chapter IV.
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monitored, and the weight chart used as an educational tool for mothers.* The
feeding program site is a good place for weighing participant children. Some
programs use a child’s weight chart as the basic registration and admission
document.

[tis extremely important o weigh children under one year of age onee a
month to identify children who are 1ot gaining weight normally. Children may
be losing weight for a variety of reasons: care must be taken to insure that
mothers are not substituting the complementary food for breast-feeding and,/ or
home feeding. Guidance and additional food can be given to mothers whose
children are not growing steadily. When possible, the village should choose one
day a month o weigh all children, or at least those children from the time of
birth to 36 months of age. to identify those who should be participating in the
program,

Choosing between On-Site and Take-Home Programs or Using Both

Todetermine whether an on-site or a take-home program or a combinition of
the two is the most appropriate for achieving a given set of objectives, the
principal questions to answer are: (1) What are the incidence and prevalence of
malnutrition in the under-3o-month age group?(2y Where geographically is the
major malnutrition concentrated? (31 Wha existing factlities are available o
deal with the problem? (h Which population groups mav benefit most and
which least with either approach? 1§ wide-scale coverage is necessary, i take-
home feeding program may be called for because this system has greater
potential for wide-scale coverage than an on-site program. Moreover, on-site
feeding programs cost at least one and a half times as much as take-home
progrims,

An additional consideration in choosing between programs is: what are the
strengths and weaknesses of existing infrastructures? For example, health
clinies that are centrally located between villages may provide good geographic
coverage and excellent linkages for health sereening and referrals. Health
clinies so located may be useful in cither kind of program, but are a very great
assetto onssite programs because coverage could be extended. Other potential
assets for onssite programs are mothers” clubs. which may provide exeellent
forums for food distribution. Responsibility for food distribution may stimulate
these clubs to promote good nutritional practices within their community.

A survey of a community's seasonal work patcerns and of the seasonal
morbidity patterns among neonatal and weaning-age children may suggesi that
a combination of on-site and take-home distribution would be most effective,
‘Take-home programs provide greater coverage and are more convenient for
families to use when seasonal work loads are high.

Table 1 provides a comparison of these and other factors that should be
evaluated in choosing a program mode.

" See Chaprer V.

158


http:forut1.1S

Kind and Size of Food Ration

Most food aid programs base a choice of the kind and size of food rations on
(D) the nutrient requirements of the average weaning-age child and on (2) the
kind and amount of nutrient deficit in a given country or region.”

In addition to the general considerations mentioned above, the following
guidelines are useful in selecting complementary foods:

L. Indigenous foods or commaodities similar to them should be chosen. Tt is
usclulif the rations can be added to preparations containing typical local foods.
A possible drawback of this approach is that the donated foods, it based on
externally supplied ingredients. may act as disincentives to local agriculture, as
has happened in Egypt.™ To decrease the chances of damaging agricultural
production and reducing the demand for local foods, externally supplied
commaodities should be targeted to assure that only the neediest, who would not
in any case be able to purchase local commadities, should receive them.
Alternatively, the imported commodities can be offered in i form acceptable
only for children and not likely to find their way into the general marketplace.

2. Usually the same blended foods, such as Corn Soy Milk. instant Corn Soy
Milk, Wheat Soy Blend and Soy Fortified Cornmeal found suitable as foods for
for older children. can also be given by spoon to babices aged six to 12 months.
When weaning foods are given to this age group, every effort should be made to
promote continued lactation by providing the food as o true complement and
notas a replacement for breast-feeding. Weaning foods that are less liquid may
have to be mashed or ground before they can be fed to bal ies. Because the
formualas mentioned above are high protein foods, sugar and. or oil should be
added o increase their energy content. These high protein foods can be
blended with traditional porridges and mixtures to increase their nutritional
value and caloric density.

3 resources permit, food distributed in take-home programs should be
precooked to save houschold fuel and preparation time. An advantage of the
blended foods mentioned in gaideline no. 2in this listis that they are partially
precooked,

4. Acceptability testing with mothers and children who will be participating
in the program should be performed on all foods before they are introduced,
using criteria deseribed in Chapter VI In take-home programs, acceptability
tests should be carried out on food samples as they have been prepared
by mothers.

* Chapter IV contains infornxition on nutrient requirenients,

" Advisory Committee on Noluntary Foreign Aid, US Agency for International Development,
Quuarterly Meeting Report - December 15-1t, 1953, Washington, DC: The Newman & Hermanson
Company, TO84, pp. 115117,
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5. The shelf-life of ingredients and of the weaning preparations must be
evaluated.

6. Take-home programs are more cost-effective if households are given a
ration that includes commodities that are ordinarily purchased by the family
and are relatively high in monetary value so that, with the money saved, families
could buy and prepare less costly local w :aning foods. Families may also sell
commodities and use the income from the sale to buy local weaning foods,
although it is prohibited for US-donated food commodities. The approach of
distributing commodities other than weaning foods demands monthly growth
monitoring to assure that weaning-age children are benefiting; also critical are
analyses of whether low-cost protein sources are available in the market and
education of mothers concerning preparation of local weaning foods to ensure
that they are nutritious and free of contamination.

Packaging and Storage of Food

Food commodities must be packaged and stored so that they remain usable
and free from contamination.” To protect food against rodents, insects, and
dampness, safe storage must be provided at distribution centers and education
given to recipients concerning protection of the food in the home.

Suitable food containers made from local materials have been found effective
and have more than justified their relatively low initial cost. In addition,
indigenous storage containers and techniques should be investigated and adapted
when feasible.

Education

It is critically important that all complementary feeding programs provide
education. Education in take-home programs is vital to assure that proper food
preparation decreases the risk of infectious disease and malnutrition'? in
weaning-age children. Onssite programs should also provide education. The
principal aims of instruction for both kinds of programs are:

L. To develop a mother's understanding of the vulnerability of the weaning-
age child;
2.°To promote sanitary practices in preparing, storing, and handling of foods:

3. To link nutritious food with a child's growth and health;"

'" See Chapter VI for guidelines on packaging.

"7 See Chapter 1V,

' Chapter VI mentions obstacles to ustablishing this link, especially infectious diseases, which are
very common in poverty-stricken countries, Mothers often do not have cnough tangible evidence
that nutritious food contributes 1o their children's growth and healith.
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4. To identify and promote the use of local foods and processing techniques
for preparing appropriate weaning foods;

5. To teach mothers when solid foods should be introduced and how often to
feed their babies;

6. To foster the continuation of breast-feeding even after solid foods have
been introduced. ™

Common traditional food beliefs and weaning practices should be investigat-
ed. Ignoring such beliefs, contradicting them directly, or attempting to dis-
credit themis unproductive and can be interpreted as condescending. Traditional
beliefs and practices that are nutritionally sound should be reinforeced and
incorporated into teaching materials. Above all, program staff should keep in
mind the factors that prevent people from accepting new beliefs about the
benefits of nutritious weaning foods, including diseases that interfere with the
benefits of improved nutrition and delay between improved nutrition and
growth. The staff should proceed with respect for a community's traditional
beliefs and practices and with a sound scientific basis in its educational efforts.

Growth Monitoring

Growth monitoring' is an excellent management and educational ol and
should be built into all programs. Growth monitoring systems provide both the
program staff and mothers of weaning-age children with important feedback
concerning the progress of their children. The staff can use this information to
adjust such features of the program as ration size and frequency of feeding, and
mothers can use the information to make changes in the family’s food practices
in response to the child’s needs.

The following are guidelines for specific actions that can be taken when
growth patterns are abnormal.

L. If a child is newborn to 36 months old and the weight-for-age indicates first
degree malnutrition, and/or if the child shows no weight gain for two consecu-
tive months, the program staff should:

a. inquire as to reasons for the child's poor growth,
b. offer appropriate nutrition education, and
c. begin or continue a food ration.
2. If a child is second degree malnourished, the staff should:
' Chapter 1V contains inlormation on when to introduce solid foods, and on techniques for food

preparation, storage, and feeding.
* See Chapter V.
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a. foilow procedures a. and b. above, and
b. try to increase the food ration.

3. If a child in this age group is third-degree malnourished, the staff should
refer the child for medical attention.

Training and Supervision

To achieve program objectives it is critical to train personnel who organize
programs, distribute food. and have direct contact with beneficiaries, for
example. in educational or growth monitoring activities. A basic training
course should include techniques for identifying target groups and for assessing
nutrition problems and causes at the community level; techniques for gathering
information concerning food habits, beliefs, and practices that affect the
weaning-age child;" techniques in communication and education: techniques
for formulating weaning preparations from low-cost ingredients available locally;
and growth-monitoring techniques."”

Well-planned coordination and monitoring are essential to the success and
flexibility of a program. Chapter 1X discusses the importance ol program
monitoring and of involving the staff actively in this process.

Community Involvement

It is extremely important that communities be integrally involved in the
planning, design, and implementation of complementary feeding programs.
Sensitization of a community o its nutritional problems and the particular
problems of the weaning-age child should be a first step in planning a comple-
mentary feeding program or in modifying one already in operation. A comple-
mentary feeding progrant is an excellent mechanism for beginning discussions
with community leaders, mothers' clubs, and community development or health
committees concerning nutritional needs and the role of the complementary
feeding program as a short-term solution to some of these needs. These discus-
sions can provide a basis for the community and private voluntary organizations
or other government organizations to develop longer-term strategies for
addressing community nutrition problems.

Criteria for targeting should be discussed and program participants identi-
ficd. The community or a community committee should help identify those
families and children who should participate in the program. It is also impor-
tant that mothers (particularly those with at-risk or malnourished children)
participate in cooking or distributing the food and in all educational activities.

'* See Chapter 11,
" See Chapter V.
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Individuals from the community should also take responsibility for the program,
whenever possible, providing program managers, food handlers, storage facili-
ties, and outreach services.

Regular Attendance and/or Participation

Studies and cvaluations of complementary feeding programs suggest that
regular attendance in programs is a critical factor for the successful prevention
and reduction of malnutrition. These studies indicate that on the average the
majority of participants come less than 60% of the time to pick up food
packages and that attendance in on-site programs is only slightly better. In peak
work scasons in rural arcas (harvests and planting) participation decreases
greatly. Suggestions for ensuring and inereasing regular participation include:

1. Timing the distribution of food so that it is convenient for the mothers or
whoever clse (grandmother, older sibling) will colleet the food or bring the
enrolled child. Because of scasonal variations in work schedules, distribution
schedules should be sensitive and flexible enough to change to accommodate
the participants.

2. When food distribution is integrated with or physically near the health
services. food distribution should be coordinated with clinic hours and doctor
visits to save participants from making multiple trips.

3. Food distribution should be well organized to minimize the time away from
other obligations of the mothers.

Seasonal Food Shortages and Hunger

In many countries, particularly in Africa, there is at least one season during
which food availability is greatly diminished. Low crop productivity, lack of
irrigation, limited storage techniques and'/or facilities, and poor food distribu-
tion networks all contribute to this problem. 1t has been very difficult for
traditional Maternal and Child Health Feeding Programs to deal with this
phenomenon, and yet seasonal food shortage is one of the most serious problems
that confront many countries. Childhood disease and malnutrition rise dramat-
ically during periods of Tood deficit.

Guidelines for dealing with scasonal hunger include:

L. During a period of food shortage, use food-for-work activities in the
most severely affected areas. Educational and/or outreach activities should be
integrated into these activities o help ensure that the weaning-age child will
receive ihe proper quantity and kind of food.

2. When possible, increase food rations through maternal and child health
programs in arcas most affected.

3. If increased rations are not possible, encourage participants to store,
process, and preserve foods for the food shortage season.
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Self-Sustaining Programs

Governments’ capacity to support complementary feeding programs as well
as other social sector programs is often limited. Therefore, it is highly desirable
that communities attempt to provide as much local support as possible for
social and health services so that they are not wholly dependent on government
or donor support.

Examples of community and participant self-financing to support food dis-
tribution programs include:

[. Community provision of part or all of the food used in the program;

2. Provision by individual participants of grain which is added to a nutrient-
dense food provided by the program, such as nonfat dry milk; and

3. Payment of a small fee by participants; provision of personnel, faciiities,
and equipment by the community.

Coordination with Health Services

In many countries food distribution programs are considered to be Separate
from basic maternal and child health services. although in many cases it is the
health workers who are actually distributing the food. Complementary feeding
programs and maternal and child health services often are directed at the same
program objectives and target populations; however, educational messages,
growth monitoring standards, and administrative procedures are often differ-
ent. To increase the effectiveness of complementary feeding programs and
maternal and child health services, we recommend that these services be
coordinated to complement and not o compete with or duplicate cach other’s
cfforts. The following measures should be undertaken:

I. At the minimum, a referral system should be set up so that severely
malnouris'ied and sick children are identified and referred by the complemen-
tary feeding program to the closest appropriate health facility. In addition,
children who are identified as at risk of becoming mamourished or who are
already malnourished should be referred by the health facility to the comple-
mentary feeding program.

2. Educational efforts, messages, and materials should be mutually reinfore-
ing and never contradictory. Frequent meetings and work sessions between
program managers, ficldworkers, and health personnel should take place on a
community-wide geographic basis.

3. Weighing procedures, use of growth charts, and recording and analysis of
data should be standardized throughout a country whenever practicable. Two
separate systems tend to confuse program participants and create duplication
of effort for personnel. Morcover, lack of standardization is an obstacle to
higher level decision makers and planners.

4. Guidelines and/or procedures for integrating and/or coordinating com-
plementary feeding programs and health services should be established and
added to the written operating procedures of cach program,
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The Role of Food Aid

Traditionally, food aid has been used either to meet crisis needs during an
acute food shortage or to increase food available to a country's poorest popula-
tion groups. In many developing countries, complementary feeding programs
use foods donated by other countries through multilateral donor organizations,
such as the World Food Program and private voluntary organizations, such as
CARE and Catholic Relief Services.

In view of the magnitude of world food needs, food aid cannot meet the
calculated food gaps. Three important steps developing countries must take to
meet their own food needs are to increase domestic production, to improve
storage and distribution, and to increase the financial capacity to import food
when needed. However, as has been stressed in this “anual, food availability
alone is not sufficient to improve the nutritional status of the weaning-age child.
Unsanitary water supplies, unhygienic living conditions, detrimental weaning
practices, and poverty are among the other factors™ that affect the well-being
of the child.

In the context of the need for strategies that encompass the many factors
contributing to weaning-period malnutrition, food aid should be viewed:

1. as a temporary resource, available on a short-term basis for a clearly
defined number of years to meet identified nutritional needs; and

2. as a transitional measure that serves the purpose of giving a country
opportunity and time to test long-term strategics for solving its food problems
without draining its resources. If food aid is used in this manner, a country can
begin to alleviate malnutrition more quickly than if its own resources have to be
developed first before it can address the problem.

Examples of food aid used innovatively to promote long-term weaning strate-
gies include providing a temporary source for an ingredient used in a centrally
processed weaning food. When production of the indigenous food crop becomes
sufficient to fill the demand, the food aid is discontinued. The following
centrally processed food projects have used this strategy: Thriposha in Sri
Lanka, Balahar in India, Fava in Ethiopia, and Leche Avena in Ecuador.

Food aid can also be used in houschold and village-ievel strategies. For
example, Project Poshak, an experimental program in India, promoted com-
munity awareness of nutrition problems and stimulated community organiza-
tion with food aid.

Another possible use of food aid is to test, as did the Thriposha program in
Sri Lanka, whether a community will accept the concept of a weaning food
before a project makes investiaents in costly equipment,

' See Chapter [, especially Figure 1.
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FOOD AID HAS BEEN USED TO MEET CRISIS NEEDS. At a re
Somalia, CARE workers distribute wheat., Corn Soy Milk, and t
makeshift grass houses during the coming rainy scason.

fugee camp in
arpauling to cover

~
. ~

{Photo by CARE Intern Beth Bartter)
CHILDREN OF THE REFUGEE CAMP, Fwo of these children were bornin the camp
and another came as a young baby.
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tPhota by CARE Intern Beth Bartten

SEETING ONFHENEW ROOE Twosmralb choidren sitwith then 12 veir old sister ona
trpanhn ssued by CARE 1o cover thens grass and stich hoase duning the connmg s,
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Case Studies

Sri Lanka’s Thriposha Program

To address the nutritional problems of the young child and to develop an
appropriate weaning food in Sri Lanka, CARE and the Sri Lankan government
with UN and AID support began in 1972 (o develop the Thriposha Program.
This program was designed to produce and distribute a centrally processed
weaning food, named Thriposha. Thriposha was 1o be available to at-risk,
low-income houscholds through commercial channels and was to be distri-
buted free-of-charge through public health clinics for children six months to 12
months old. and for second and third degree malnourished children 12 months
10 72 months old.

According to CARL, the program was not intended for food aid distribution,
but for development: it was designed to create and respond to the interest,
know-how, and capacity within Sri Lanka to produce, process, and distribute a
low-cost. nutritious children's food to gradually replace donated food commod-
ities from the United States. Food aid was to be used only in the first phase to
test the acceptability of the concept of a weaning food before costly mvest-
ments were made in technology and until the supply of indigenous food could
meet local demand. Thus, the initial phase of the project distributed Wheat
Soya Blend, which had been repackaged and naned Thriposha to nutritionally
vulnerable groups through public health ¢linics.

With the introduction of low-cost extrasion technology into Sri Lanka and an
increase in soy production and the use of indigenous cereals, the proportion of
the donated food tinstant Corn Soy Milk) was reduced to 60% of the mixture. In
981, 10,000 metric tons of Thriposha were produced, and 90% of this was
targeted to approximately 550,000 weaning-age and preschool-age children and
mothers. The majority of the children participating in the program at that time
were miadnourished or at risk of becoming malnourished. A more recent
evaluation, conducted in 1982 for the US Ageney for International Develop-
ment, concluded that the package of health services (deworming, immuniza-
tions, and health education) that were available with the Thriposha ration
significantly improved the nutritional status of program participants; however,
the relative contributions of complementary feeding and health services 1o
improving nutritional status was unknown.

The program was originally conceived to meet both preventive and curative
objectives of reducing total malnutrition in Sri Lanka. Concurrently in 1981,
415,000 pounds of Thriposha were sold on the open market in four districts of
Sri Lanka in order to test the commercial viability of the product and its
potential to reach lower income houscholds if sold at low prices through
commercial channcels. For a one-year period in the carly 1980s, Sri Lanka
imported foods worth approximately $90 million. It is expected that Thriposha,
if it becomes a viable commercial product, will reduce the amount of imports.
Table 2 presents some of the major steps taken in program implementation,
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Nepal's Home-Based Strategy'

In response to chronic food shortages and widespread nutrition problems,
the World Food Program has been providing food to Nepal since 1972, Corn-
Soy-Milk and nonfat dried milk have been channeled through maternal and
child health clinies to pregnant and lactating women and preschool children.
Nutrition surveys in Nepal have identified children from six to 36 months old as
those most vulnerable to deteriorating nutritional status.

However, Nepal's mountainous terrain places severe burdens on both food
production and distribution and greatly affects high logistic costs and sporadic
timing of distribution. Other problems associated with food distribution include:
(D) lack of adeguate storage facilities. (2y difficulty in targeting only malnour-
ished children because mothiers of children who are not malourished also
want food for their children, 13 overloading of the health workers with food
distribution. which takes time away from other services, including nutrition
education, (4) the development of community dependeney on the food. In
response o these problems the Shanta Bhavan Hospital Community Health
Program in Lalilpur districy developed the approach, deseribed in Chapter VI,
for phasing over donated food to locally grown and home-processed weaning
food.

Food aid is believed to have served the following purposes in Nepal:

I e was used to link food with the health and growth of the child.

2 tserved as anineentive for women to come to the elinic and receive other
services, such as growth monitoring and immunizations.

X dtacted as an incentive to health workers to remind them that food, notjust
medicines, was important for keeping children healthy,

There is obviously a need for more comprehensive studies of food aid.

" See alse: Chapter V1L
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Initial Steps Taken in Implementing the Thriposha Program

Step

1. Acceptability testing of wean-
ing-food concept.

o

. Integration of program into
national clinic system,

3. Development of several formu-
las for Thriposha hy the
Medical Research Institute.

4. Testing for taste, texture,
and acceptibility.

5. Increase in soybean production
in Sri Lanka after 1973,

6. Commitment by the government of
Sri Lanka to purchase all local
raw ingredients,

7. CARE was contracted to process
and distribute cereals and soy
beans provided by the Government
of Sri Lanka,
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Comments

Donated wheat-soy blend was
repackaged and labelled Thriposha

and distributed in 750 g plastic

packets with a picture of a healthy baby.

a. Participants in clinics were
sereened to deteet malnourished
or at-risk children and pregnant
and lactating women.

t

=2

. Thriposha was distributed free
through the health system.,

¢. Health workers were trained in
the use of weight charts, clinical
assessment of malnutrition,
and the use of Thriposha.

Criteria for development of alter-
natives were nutritional deficit
information, agricultural production
projections, long shelf-life,
digestibility, suitable protein and
energy content, and precooking,

Sorghum and soy were identified as
the potential primary ingredients,
but corn and other pulses were also
used.

The Government of Sri Lanka made a
commitment to produce necessary
foodstuffs and the FAO with tech-
nical assistance from International
Soy helped boost soy bean production
tenfold over a period of eight years.



Table 2 (Continued)
Initial Steps Taken in Implementing the Thriposha Program

Step

8. Packaging research conducted.

9. Distribution of Thriposha con-
sisting of 20% sorghum and 80%
wheat-soy blend in 1974.

10. Production of Thriposha with
a low-cost extrusion cooker.

I1. During the following years formulas
were changed to reflect crop
availability. Donated Instant Corn
Soy Milk eventually replaced Wheat
Soy Blend because indigenous corn
and soy were identified as the
local products that would replace
donated foods.

Comments

Three types of bags were tested:
for bulk shipment to health centers,
for daily purchases, and for
biweekly/monthly purchases.

One year after concept acceptability
testing was begun, this formula was
distributed. The limitation of the
production process was that baking
and grinding were laborious.

This technology helped to con-

solidate production steps in one
location. Investment costs were

funded by the Government of Sri
Lanka, the United States Agency for
International Development, and CARE.
Technical assistance was provided by
the United States Department of
Agriculture's Nutrition Agribusiness
Group and Colorado State University.
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Chapter IX*

Guidelines for Project Evaluation

Introduction

This chapter is a guide for evaluating weaning-food interventions and is
designed to alert decision makers to important methodological concerns and to
introduce them to the basic principles of evaluation. The chapter discusses
how the purposes of an evaluation affect its design and presents a method for
building evaluation mechanisms into a project’s design so that a project can
monitor its effectiveness both while it is in operation and afterwards. Such a
built-in monitoring and evaluation system is the simplest and most cost-cffective
method of evaluation. However, because of this method's limitations, the
appendix to this chapter (Appendix ) indicates the more extensive and thor-
oughgoing procedures that an outside expert (someone not involved in planning
or implementation of a project) should follow when evaluating a program.
The chapter also contains guidelines on evaluating program impact.

The Purposes of Evaluation

The aims of a project evaluation will greatly influence the choice of an
evaluator, the procedures to be used, and the cost. The following questions,
therefore, should be clearly answered before an evaluation is begun:

® Is the project being reviewed to determine expansion or cutback; to improve
program design and service delivery; to decide whether it can be replicated;
or for some other purpose?

* The primary contributors to this chapter were David E. Sahn, who provided the first draft and
the basic concepts, Karen Mitzner, who extensively rewrote and revised it, and Heidi Van
Arsdell and Jim Pines. who made valuable suggestions.
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® Will the evaluation be used by granting agencies, national policymakers,
program managers, fieldworkers, or others?

The following examples illustrate how the purpose of an evaluation affects its
design,

If a group of researchers and planners wanted to introduce an intervention
into several locales, they would like to know whether it would work in a selected
community and, if so, why. They would, therefore, undertake a research
evaluation, which would include a pilot project. The evaluation would place a
premium on measuring change accurately and determining whether it was
attributabl: o program activities. To avoid ambiguous findings, the design
would need to be rigorous,

On the other hand. if a program’s managers wanted to improve local project
effectiveness, their evaluation design would not be so exacting. The procedures
would be simpler and data would have to be casy lor lieldworkers to colleet. The
evaluation would focus on monitoring service delivery and simple indicators of
whether the projeet had achieved its goals. The best design for this purpose is
the built-in monitoring and evaluation system. This design is recommended to
projects restricted to the simplest and least costly method of evaluation. The
following section discusses both its strengths and limitations.

Building In an Evaluation System

In the literature on nutrition projects, planning, implementation, and evalu-
ation are viewed as separate although supportive components of an integrated
process. In practice, however, an evaluation, if undertaken at all, is often added
onto the project after it is alrcady operating. If an evaluation is merely an
afterthought. its scope, quality, and potential are severely limited. This section
advocates building the evaluation system into the project. The tasks of project
monitoring and impact evaluation are then merged into a continuous and
dynamic information system.

A built-in evaluation system provides program planners, managers, and
ficldworkers continuing information on their performance. This feedback can
help the local project team recognize breakdowns in implementation and make
rational changes in project design and mplementation. In addition, field-level
data from individual project sites can be aggregated to assess the pedformance
of the project as a whole or even the nutritional status of a region. Outlined
briefly below are (A) guidelines for using a built-in evaluation system, (B) the
reasons for such a system, and (C) its limitations.'

' See “Built-in Evaluation System for Supplementary Feeding Programs—Why and How?" by R.
Miller and D. Sahn in D. Sahn, R. Lockwood, and N. Scrimshaw {eds.) Methods for the
Evaluation of the Impact of Food and Nutrition Programs (Tokyo: United Nations University
Press, 1984) pp. 265-287, for more information.
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Guidelines for Using a Built-In Evaluation System

Data should be collected on a routine basis at the project level,  Fieldworkers
should routinely generate data concerning their activities and the population
they are serving. In addition, a survey team should be hired to go from village to
village to collect information.,

Quantities of data should be kept at aminimum.  Too much data can prove as
detrimental to an evaluation as none at all. Therefore, a built-in system should
initially include only key indicators of both a project's activities and its impact.
For example, basic activities indicators may include the additional weaning-
food provided: the number of children who received them; the number of
children immunized: und the attendance levels at education classes. Data
related to whether a project has achiceved its goals, impact dara, should usually
be limited to weight-for-age statistics, ideally collected from several follow-ups
of individual children, When possible itis important to record data on morbid-
ity from infectious discase since illness confounds the effect of diet on weight
gain and is itself clearly related to nutritional status.

When mothers come to a center with their weight charts, the health worker
should keep track of how many children displayed weight gain and how many
did not, or alternatively, use a classification system like the Gomez scheme? 1o
provide information on population trends. This information can then be
compiled on a village-wide basis to extract trends. Single forms should be used
to record and collate computations.

The system should be dynamic.  As needs arise o answer different types of
questions or as the intervention changes, the system can be altered accordingly.
The system must be dynamic so that changes in data collection and analytic
procedures can be casily made.,

Data should be aggregated and used for management at all project levels.  Data
from growth-monitoring and other variables (Figure 1) should be aggregated for
a defined project area. This information can then be used by the village-level
project manager to alter project design and implementation when appropriate.
The process of aggregation should be continued at the regional level, and
ultimately, at the central or highest level of the program hicrarchy.

Analytic procedures should be simple.  Data analysis should consist of two
principal tasks. The first is carrying out computations, and the second is
interpreting the summary statistics. The former can be accomplished with
simple analytic methodologies, and basic arithmetic, for example, counting
how many children gained weight during the past month and how many did not.
With this information and an estimate of the number of infants and preschool
children in a village, the evaluator can draw important inferences concerning
nrogram cffectiveness and impact. For example, calculating how many children
were weighed and received a food supplement, divided by the number of

? See Chapter V.
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Figure |

Sample Logical Framework!

Program Objectively Verifiable Means of Important
Plan Indicators Verification Assumptions?
Program Goal: Indicators:

-Improved nutrition
-Reduced morbidity
and mortality

-Weight-for-age
-Weight-for-length
-Length-for-age
-Morbidity and infant
mortality

-Special evaluation
survey data
-Weight-for-age
charts kept for
monitoring

-Vital statistics

-No widespread
epidemics

-No drastic

drop in stan-
dard of living
-Feasible to
measure impact

Project purposes:
-Continued breast-
feeding
-Complementation
at 4 to 6 months
-Use of oral re-
hydration salts
-Use of preventive
health serviees
-Reduce diarrhea

Project outputs:
-Health center o
provide:
-weaning foods to
mothers
-education classes
-educational
materials, e.p.,
health charts
-training courses

Intermediate indicators:
-Dictary surveys
-Number of oral rehydra-
tion packets used
-Duration of breast-
feeding

-Dictary surveys
-Houschold consump-
tion and expendi-
ture surveys

-Survey to assess
changes in know-
ledge, attitudes

-Late introdue-
tion of wean-
ing foods

-Endemic
diarrhea

-Mothers com-
plement diets

-Weaning foods
will not be
shared with
siblings?

-Number of food rations
provided

-Number of workers
trained

Number of classes held
-Curricula and training
aids developed
-Extruder

-Process indica-

tors kept by
voluntary apency
-Attendance
records

-Records on number
of classes

-Stock and flow
reports of food
commodities

-No prolonged
delays in
implementation
-Low health
worker
attrition®
-Extruder
cooker remains
functional
-MCH clinics
exist already
-Records are
aceurate

Project inputs:
-Personnel
-Training
-Equipment
-Commodities
-Other

Appendix 4.

-
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The uses of this logical framework in evaluating

Because the information in the “Import
explanation, the following two example
and 4 below: weaning foods will not be

-Salaries

-Dollars obligated
-Commadities clearing
customs

-Equipment available and
assembled

-Grant documents
committing funds
-Auditor reports
-Annual budgets
-Staffing lists

-Inputs provi-
ded as planned
-Government
supplies com-
plementary in-
puts

-Records are

_deeurate

and program planning are discussed in

ant Assumptions™ column may not be clear without
s of project assumptions will be examined in footnotes 3
shared with siblings® and low healthworker attrition®.

The assumption that weaning foods will not be shared with siblings assures that outputs reach the
appropriate recipients and is a necessary prec
The assumption of low health worker
delivery depends upon trained personn

ondition for achieving project purposes.
autrition finks input 10 output: the success of service
el staying throughout the course of the project.



children in a village, gives a good indication of coverage and outreach. Also,
dividing the number of children who gained weight by the total number who
were weighed will yield an effectiveness ratio. FFigures 2 and 3 are itlustrations of
the kinds of tables and graphs that may form the basis for a monitoring-
evaluation system.

Statistical findings must be reviewed by managers at all levels of the project.
This review process will help to identify competing explanations for project
results. Such data aggregation and review will help clarify the weakest link in
the program hicrarchy (for example, the community, district, or regional level)
or a breakdown in the delivery of services or achievenient of impact. In
addition, projects distinguished by their outstanding performance can provide
lessons that can be used in other areas.

Reasons for a Built-in Evaluztion System ‘

Iinproves program design and implementation  Some of the advantages of a
built-in system for improving program design and implementadon have been
discussed above. Perhaps the greatest advantage of this system compared to
other methods of project monitoring is that ficldworkers are nnich more likely
to be involved in, und receptive to, decisions aimed at improving project
performance.

Improves data quality Incorporating data collection into normal operating
procedures at all project sites results in fieldworkers' sharing responsibility for
data accuracy. The projeci team is invelved in using and analysing data and thus
has an incentive (o produce accurate statistics.

Increases duta quantity  Data can be collected in longitudinal sequences
over time.

Provides contextual information  In « built-in system, primary responsibility
for interpreting trends lies with those involved in the project. They will have a
heightened awareness of confounding variables, such as economice trends and
changes in enrollment criteria. Confounding variables are discussed later in
this chapter.

The Limitations of a Built-in Evaluation System

This system serves the basie function of monitoring a project and providing
managenient information. Its scecondary purpose is to provide insights into
program impact. The datait generates ceme only from the projectitself and not
from a control or a comparison group as well. The built-in system can provide
information that will be very useful to the program team in evaluating interven-
tion effects. However, with these data it is necessary for the evaluator and the
program tcam to be alert to the possible effects of confounding variables.
Questions will still remain concerning the extent to which such changes are
brought about by the program rather than other influences.

Another limitation of a built-in system is that impact indicators must be
limited to simple measurements that can be collected continuously by the
project team. Collecting data other than weight-for-age measurements, which
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Figure 2
Weighing Group Monthly Report

Month:
Date of weighing activities this month;

I. GENERAL
a. Name of weighing group
b. Village
¢. EP. fieldworker/supervisor of the group
d. Total number of population
e. Total number of cadres active this month
1I. WEIGHING ACTIVITIES

1111

01. Total number of balitas® in the area this month (S**) :
02. Total number of balitas covered by program

(balitas who have weighing card) (K**) :
03. Total number of balitas who gain weight (N**) :

(4. Total number of balitas who don’t gain
weight this month

Total number of balitas weighe< this month
but were not weighed last month

06. Total number of balitas why con-.: ‘or first

'

05,

visit :
07. Total number of balitas weighed thi: month (D**
08. Total number of balitas whe resieh the age of !

36 months (i

09. Total number of balitas at the age of 36 months
who weigh 11.5 kg or more
Total number of balitas absent this month
(02-07
- Total number of balitus under red line this
month ():
- Total number of balitas who received Vitamin A
this month

10.

<

T

(2]

III. MATERIAL STOCK
Stock at the Gtock at the
=nd of last Received this Dispensed end of this
No. Material month month this month month

1. Weighing card

2. Vit. A
Oral rehydration
3. packets

4. Iron Tablet

The chairman of weighing group
Signature
Date of Report

Note:
*balita=children under five years
**The significance of these letters is explained in Figure 3.
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Figure 3
Community Nutrition Profile
Compiled at the Village Level in Indonesia

Symbols on the bar graphs indicating the sumber of children:
Level S = the number of all children under three
years of age in a community

Level K = the number of children with growth charts

Level D = the number of children attending the
health center in a given month

Level N = the number of children who gained weight
between weighings

Source: Buku Pedoman Petugas Lapangan UPGK, Division of Nutrition, Ministry of Health,

Jakarta, Indonesia
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are usually sufficient for program management, would probably prove too
burdensome for fieldworkers.

As a compromise, more comprehensive data could be collected at widely
spaced intervals or at the beginning and end of a project. For example, collecting
height measurements every six months and weight measurements every two
months would provide data on serial growth, as well as data for constructing a
Waterlow matrix. This matrix of weight-for-height and height-for-age data gives
arcasonably sensitive indication of protein-energy malnutrition. (Sce Glossary.)

Certain disorders, such as iron deficiency anemia, require blood samples for
diagnosis. A decision to cellect blood samples, however, must be made with
caution, since invasive data collection can lead to irreversible loss of subject
cooperation.

Evaluating Program Impact

This section focuses on finding solutions to two major difficulties encountered
tn evaluating whether health and nutritional goals (impacts) have been achieved.
The first is finding simple yet meaningful indicators of nutritional status. The
second is identifying whether a program has brought about obscrved changes
and whether they can be attributed to the programi. An evaluation cannot have
validity, that is, measure what it is intended to measure. unless it answers the
following questions: What changes in nutritional status would have oceurred in
the absence of the program and are there competing explanations of such
changes in the population?

Weaning projects most frequently use anthropometric, biochemica!, clinical,
and dietary measurements as impact indicators. ' Because these projects empha-
size improving children's growth, anthropometric measurements are almost
universally used. Therefore, the following discussion will focus on anthropo-
metric measurements, but will include some comments on dictary intake,
morbidity and mortality as indicators.

Indicator Sensitivity

An evaluation of nutritional changes should be based on indicators that will
reflect them as sensitively as possible. In choosing indicators, however, the
evaluator must take into account financiat and field-level constraints.

Anthropometric indicators' The most thoroughgoing assessment of nutri-
tional status can be made using several anthropometric indicaiors because no
single measurement can assess all types and degrees of protein-energy malnu-
trition. For the age group under three years of age, weight-for-age is a fairly

* An in-depth discussion of morbidity, mortality, microeconomic household consumption and
expenditure data, work performance, cognitive performance, and other impact indicators may
be found in Methods for the Evaluation of the Impact of Food and Nutrition Programs (Tokyo:
United Nations University Press, 1984, pp. 265-287) by D. Sahn, R. Lockwood, and N, Scrimshaw,

* See Chapter V.
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reliable indicator of acute nutritional status. Beyond this time, however, retarded
weight-for-age is increasingly likely to reflect earlier malnutrition of individuals
whose weight-for-height and even growth rate have become normal. 1t is for this
reason that a combination of indicators is necessary to cover the age span from
zero 1o five years. The best combination of indicators is measurements of
skeletal growth (height-for-age), body tissue mass (weight-for-age), and fatness
or thinness (weight-for-length and weight-for-height). collected over time by
Jieldworkers. Serial measurements of weight, reflecting failure to grow or
actual wasting of body tissues, are the best indicators of individual children
at immediate risk of serious undernutrition.

Using indicators without understanding what they can and cannot measure
will lead to inaccurate evaluations. In choosing indicators, the evaluator must
consider the severity and duration of the undernutrition and how much improve-
ment is expected from the intervention. To illustrate, consider the following
limitations of several anthropometric indicators:

L. Werghi-for-age may be low for any of the following reasons: wasting of
tissue mass without deficient skeletal growth; stunted skeletal growth
without tissue wasting: a combination of stunting and wasting. With this
measurement, children may be classified as malnourished even if their
weight-for-height is normal.

OS]

Weight-for-height: measurements may not be sensitive o improved
nutritional status of moderately malnourished children because they
maintain almost normal skeletal growth.,
3 Arm circumference responds only to extreme changes in nutritional
status, and, therefore, is not likely to reflect improvements resulting from
an intervention except in children who are severely malnourished to begin
with.

The sensitivity of mortality and morbidity as indicators  The evaluator must be
cautious when using mortalit, and morbidity data as indicators of nutritional
impact. The most serious limitation of the precision of mortality as an indicator
is that death has many possible causes other than malnutrition. Nevertheless,
postneonatal-preschool mortality is due largely to malnutrition as a direct or
contributory cause. Morbidity from diarrheal and respiratery discase in infants
and preschool children is also strongly influenced by nutritional status. The
presence of disease inan individual at a given point in time is so influenced by
scasonal and chance factors that it cannot be used to indicate a given child's
nutritional status. However. a high prevalence of infectious diseases in a child
population is highly suggestive of a combination of poor nutritional status of
the group and of poor environmental and personal hygicne.

Longitudinal measuremeats of the prevalence of morbidity in a population

* See Chapter V for a more extensive discussion of weight-for-age, weight-for-height, and arm-
circumference measurements,
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may be used to reflect changes in nutritional status over time, including
bencficial effects of complementary feeding programs. In making such an
interpretation, however, allowance must be made for changes in programs of
immunization, environmental sanitation, and personal hygiene.

Measurement Accuracy

Anthropometric measurements Accurate data collection in the ficid and
their translation into a form suitable for analysis requires motivation and care.
Fieldworkers are likely to make errors when they are overburdened or
unconvinced of the usefulness of accurate measurements and records. Inaccu-
racy in ficld measurements is not a trivial problem that can be taken for granted
and ignored. Measurement errors can have sevious effects on program findings.
Such errors do not cancel one another out because, as a group, they exhibit
patterns of consistent bias. For example, if the weights registered on a scale are
incorrect, they are ordinarily consistently erroncous, that is, cither too high or
too low by about the same amount.

Even slight measurement errors can profoundly affect the way in which a
child’s nutritional statr:~ s classificd. For example, in a rice fortification study
in Thailand, to account for daily weight fluctuations in a child's weight, a bias of
0.3 kg was assumed in cach child's weight-for-height measurement. Building in
this assumption caused a drop from 36% to 25.2% in the percentage of children
classified as malnourished. Not only do consistently biased errors affect classi-
fication of nutritional status: random errors will obscure the difference between
experimental and control groups so that the difference will tend to lose statisti-
cal significance.

Dietary intake Mcasurements of dietary intake that seck quantification such
as asking a mother how much food her infant has consumed in the past 24 hours
or measuring the food consumed in a houschold for several days, are often
imprecise. The mother may not remember or may not be able to describe
accurately the food or its quantity, although this is less of a problem in the carly
complementary feeding period when variety is very limited. Moreover, a baby
may be fed by people other than its mother. Serial dictary intake data are useful
for indicating trends; however, the quantitative value of such data as indicators
of impact imay be very limited.

Mortality The greatest obstacle to drawing accurate inferences from mor-
tality rates is sample size because death is a relatively rare event. A sample for
determining mortality rates should, therefore, be based on a wotal population of
at least three thousand or more, depending on the rates of birth and child
mortality and the level of precision required. (In determining sample size, the
advice of a statistician should be sought.) The use of mortality rates as indica-

® Readers may be interested in a study by Drake and co-workers who demonstrate the effect of
measurement errors on the rate of malnutrition reported: Nutrition Programs in Sri Lanka U.S.
Food Aid (draft) (Ann Arbor, M]: Community Systems Foundation, 1982). Independent of the
kind of error made, the study found that the rate of malnutrition reported was too low,
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tors is complicated by more than the large sample size required. The census and
age data needed for calculating mortality rates (in a given population, the
number of weaning-age children who died/the 1otal number of weaning-age
children in the population) are unavailable in many parts of the world.

Collecting mortality data per se presents additional obstacles. Vital events
registries are generally not well maintained and often ignore {etal deaths,
stillbirths, and unattended births. Morcover, there may be social or political
disincentives to reporting carly deaths. Sex preferences and class-related biases
often produce inaccuracies in vital statistics. The other primary source of
mortality datais mothers ina community. A survey of mothers can be designed,
for example, to colleet data limited to a specific reference period, such as the
last harvest, or to record complete pregnaney and birth histories. Unfortunately,
surveying is not only costly. itis also subject to error because death is a sensitive
topic. Mothers sometimes overlook or misreport information.

Data Analysis: Problems and Recommendations

Standards and presentation of data  'The choice of standards of comparison
for the evaluation indicators (Figure 1 will greatly mfiuence the results of
impact assessment. Fo - example, seleeting a cutolf point for first-degree
malnutrition of Y0% rather than 85% of the median weight-for-age will result in
significantly different calculations of the number of malnourished childrenin a
population.

Often, the choice of which reference values o use for comparison is made
difficult both because of differences in definitions of the coneept “normal™ and
also because of the belief that standards are ideals. Whatever reference values
are chosen, they should be viewed as potentials and not as ideals or targets,
They should serve as means to categorize or compare data, For this nonclinical
purpose the World Health Organization International Standards, which are
equivalent to the ULS. National Center for Health Statisties INCHS) Standards,
are the reference values of choice.

Waterlow and others have recommended that for relatively undernourished
populations, children's weighi-for-heightand height-for-age should be expressed
as multiples of the standard deviation of the reference population (Z scores)
rather than as percentages of the median. In addition, it is recommended that
the deficits in height and weight be evaluated together by cross-tabulating
height-for-age against weight-for-height. For undernourished populations, the
latter are both expressed as standard deviation scores. This method allows the
evaluator to distinguish between wasting and stunting and solves some of the
problems of indicator limitations described in this chapter.

Choice and interpretation of data  Impact evaluations should adhere as
closely as possible to the basic principles of social science rescarch. An evaluator
should begin an evaluation by fornmilating standard operating procedures that
include information on what hypotheses will be tested. In addition, the types of
data and the sample sizes required to reach unambiguous conclusions should
also be determined.
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The choice of sample sizes is one of the least understood and most neglected
areas in impact evaluation. The size of a statistically adequate sample is
contingent upon several factors, including:

I. the variables to be estimated

2. the normal variation expected in these variables

3. the accuracy desired

4. the number of categories, such as age or oceupiation, in which one is

interested

- the design of the study, for example, cross-sectional or longitudinal.
In practice, logistical difficulties and the cost of obtaining a sample often
influence the choice of how many individuals o include.’

n

Quasi-experimental and Nonexperimental Designs

How to design longitudinal research studics using epidemiological tech-
niques to determine multifactorial causation is beyond the scope of this manual,
Guidelines [or such studies have recently been published.”

The following designs listed in order of complexity are widely used for
program evaluation when personnel and financial resources are limited or
when more thorough studies are neeessary.

Preintervention and postintervention testing of one group The nutritional
status of a target group is measured before or at the outset of an intervention,
The measurements are repeated after the intervention to determine what
changes have oceurred. Although this design is very simple and has the advan-
tage over the other designs listed here of involving measurements of only a
single group, it may have the disadvantage of a substantial time lag between
initial and final measurements. In its simplest form this design does not control
for many threats to evaluation validity, some of which are discussed in the next
section,

Comparison of long-term participants with recently enrolle individuals  The
nutritional status ol children who have been participating in the project for a
meaningful period of time is compared with that of recentl - earolled individu-
als. This design may control better than the single-group design Tor some
threats to validity.

Comparison of a group that receives services with a control group that does
not  After a project is underway, the status of the group receiving services and
that of a similar population not receiving services are compared. A sophisti-
cated variation of this technique involves matching two groups (a control and a
treated group), using statistical techniques. If treatment and control groups ire

7 For a fuller discussion of sample size, see Statistical Methods, Tth edition, by G. Snedecor and
W. Cochran tAmes, lowa: lowa State University Press, 1980) and Statistical Power Analvsis for
the Behavioral Scicnees, by ). Cohen (New York: Academic Press, 1969).

* See D. Sahn, R. Lockwood, and N. Scrimshaw, in Merhods Jor the Evaluation of the Impact of
Food and Nutrition: Programs (Tokyo: United Nations University Press, 1984).
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drawn from two villages that are geographically well separated, this design can
control for the spillover effects of a project, which may hamper evaluation in a
single village. However, this design may be limited by logistic difficulties and
other threats to validity.

The evaluator should be familiar with the full range of strengths and
weaknesses of these and other design options.”

Validity
Validity refers to whether the indicators used in an evaluation measure what
they are intended to. For example, growth monitoring data may be valid
indicators of project success or they may show improvement for reasons unrelated
to the project. With designs such as those described above, statistical tech-
niques. such as regression analysis, can be used to assess the influence of
several factors that may be important determinants of nutritional status. Never-
theless, controlling for the effects of confounding variables that influence
nutritional status in addition to intervention variables is problematic: evaluators
often fail to investigate factors that may add to or negate a proiect’s effects. The
following simple procedures are extremely useful in controlling for confounding
variables:
® First, evaluations should only compare children within narrowly defined age
spans (from birth to 6 months: from 6 months to 12 months; from 1 year to 2
years; and from 2 years to § years), because nutritional risk in preschoolers is
related to age. For example, at the onset of weaning, exposure to pathogenic
material, and hence risk of infection and disease, is drastically increased in
children in nearly all impoverished settings. Moreover, early in infancy immune
competeney is not fully mature. Very young, newly weaned infants are,
therefore, more likely to have poorer nutritional status than older infants.
® Second, evaluations should account for changes in treatment or control
group composition, resulting from new enrollees or dropouts. To illustrate, if
the most malnourished children die, and, therefore, are dropped from aggre-
gate statistics. a program may appear to be highly successful when, in reality,
itis a dismal failure. On the other hand, a program may expand to accept new
enrollees, such as children from distant communities with very poor nutritional
status. Their inclusion in aggregate statistics may make an intervention appear
ineffective, when in fact it was so successful that it was able to reach out to
those in greatest need.
o Third, evaluators must account for the statistical phenomenon that caus.s
the nutritional status of & sample to spontancously regress toward the mean',

" For detailed information, see Health Program Evaluation by S. Shortell and W. Richardson (St.
Louis: CV Moshy, 1978).

" D. Campbell and 1. Stanley provide an extensive discussion of this common statistical phenome-
non in Experimental and Quasi-Experimental Designs for Research (Chicago: Rand McNally,
1966).
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that is, to show improvement. For example, if children are classified according
to three grades of malnutrition and each category is considered separately,
individuals at the extremes of the category tend to migrate toward the mean,
even though there is no intervention. The individuals who worsen beyond the
limits of definition of a given category of malnutrition would then be classified
in another category. To illustrate this effect, consider the example of children
who are, according to the Gomez system, classified as Grade I mal-
nourished.” The most severely debilitated children in such a sample are
likely to die if untreated. The nutritional status of the group as a whole would,
therefore, appear to improve: those children who had the poorest health
status would no longer be included in the sample and the status of the
remaining children would either stay the same or improve. Thus, if the
proportion of Grade Il children is not the same in the treatment and
control groups, the evaluation should estimate how much they are expected
to improve,

In addition, care must be taken in evaluating the impact of an intervention
on the most severely malnourished, especially when indicators such as weight-
for-height are used. Atissue in assessing impact on the most severely malnour-
ished is the phenomenon that individuals tend to cluster around certain points
in a measurement scale such as weight-for-height. Using cut-off points is,
therefore, imprecise. A more precise method is evaluating the pattern of
distribution of the points, such as a Z-score pattern,

As important as statistical techniques are in eliminating confounding varia-
bles, these methods cannot account in and of themselves for the dynamic, and
often volatile conditions in communities. The evaluator should, therefore,
involve the field team in the interpretation of data because they will have
invaluable insight and knowledge concerning the effects of local conditions on
the project’s efforts, such as an outbreuk of measles. fluctuations in the price of
crops, or government instability. An evaluator - collects data and then
retires for data analysis 1o a computer terminal in « ww:-olf city or country is
likely to reach spurious conclusions. Analysis and interpretation of data by
people who have not participated in the original project or the data collection
process and who have, perhaps, never even visited the site is even more likely to
produce inaccurate results.'?

¥ See Chapter V.

For extensive discussions of threats 1o evaluation validity, see D. Campbell and 1. Stanley
Experimental and Quasi-Experimental Designs for Research and “A Review of Issues in Nutri-
tion Program Evaluation,” A{D Prewram Piscussion Paper No. 10 by D, Sahn and R. Pestronk
{Washington, D.C.: U.S. Agency for International Development, 19813, Sahn and Pestronk also
indicate the controls in various evalration designs for specific threats o validity: their publica-
tion is available from: Editor of ARDA, S&T/DIU/Py, Bureau of Science and Technology,
Agency for International Developmet, Washington, D.C. 20522,

186



Chapter X*

The Appropriate Mix of
Weaning-Food Strategies

The Principal Weaning-Food Strategies

The principal strategies for directly improving the nutrition of the young
child in the lower socioeconomic populations of developing countries during
the weaning period are:

1. developing and promoting home- and village-prepared weaning foods;

2. increasing the avaifability and consumption of indigenous centrally
processed weaning foods marketed through commercial channels;

3. distributing donated and locally produced weaning foods.

The success of any of these strategies depends upon solving the problem not
only of making a weaning food available and of educating people to use it
properly, but also of communicating the nutrition information necessary to
promote and facilitate good weaning practices in general.

‘Two kinds of government programs can contribute importantly to the success
of these strategies. alone or in combination. One is a primary health-care
program incorporating care of both mothers and children and the other is a
program of entitlements for nutrition and health-education activities, including
promotion of appropriate weaning foods. The effectiveness of weaning strate-
gies can also be increased by subsidized weaning foods, weaning-food stamps,
or some other means of ensuring that the very poorest people have sufficient
food for their young children.

Selecting Weaning-Food Strategies
Social Costs and Benefits

Each of the three principal strategies discussed above suits different popula-
tions and is influenced by a number of factors and resources. Tables 1 and 2

* The primary contributors to this chapter were Nevin Scrimshaw and Richard Lockwood.
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indicate some important general factors and resources that must be examined
by decision makers to determine what is neeessary to implement each strategy
and the best way to combine them in a given country.

The primary determinant for a planner to consider in selecting a particular
strategy is the relative priority that a nation givesto the well-being of infants and
preschool children. First, a planner must analyze the relevant constraints,
conditions, and other factors that determine the feasibility of the varjous
weaning-food strategics. Then, an analysis of the monetary and other cost, of
selecting or not selecting a particular strategy must be made. These costs can
next be evaluated in the context of available government resources and other
government priorities.

The choice of strategies by government decision makers usually involves at
least qualitative estimates of the relative political, economic, and social advan-
tages of cach strategy and of its costs. The definition of social benefits and costs
will vary with the nature of a society and the policies of its government.

A government planner must be concerned with the nutritional elfectiveness
of w weaning-food strategy, especially in alleviating nutritional problems in low
income groups, because these groups do not have the money to purchase
nutritious foods even if they are available for sale. The following questions,
relevant to low income groups, can be useful in this evaluation. Such questions
must be asked systematically for cach strategy and {or cach population in a
country.

® Will promotion of a given program with government funds diminish the
incidence of malnutrition among the children of weaning age most in need?

® Will the processed foods being considered for government promotion be too
costly for the Tow income groups they are intended to benefir?

Table |
Factors to Consider in Seleeting
Weaning-Food Strategics

Commercially

Home- und Produced and
Village-Prepared Marketed Donated
Primary Factors Foods (HVPF) Foods (CPMFE) Foods (DF)
Family agricultural land — Useful, but not Not required Not required
essential
Women's time More required than Less required Less required
for CPMFE and DF than for HVPE than for HVPF
Family income Minimal amount More required Minimal amount
required than for HVPF reguired

and DF
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® Will the food-purchasing and consumption patterns of households be adversely
or favorably affected by vigorous promotion?

The Selection Process

Euch weaning program needs its own set of resources (Table 2). A home- and
village-prepared weaning-food program, for example, cannot depend on a
health-delivery system that reaches only asmall proportion of the population at
risk, a nutritional and health education system that is ineffective, or an agricul-
tural extension service too weak even to influence farming practices.

Additional factors that need to be assessed to successfully implement a
home- and village-based weaning-food program include: women's time, food
cost, and fuel cost. One must weigh the relative merits of a product that is
inexpensive but requires significant cooking time and one that requires little
fuel or preparation time but has the disadvantage of being more costly, Because

Tuble 2
Governmental Resources Needed By
Each Weaning-Food Strategy

Resources

Home- and
Village-Prepared
Foods (HVPF)

Commercially
Produced and
Marketed
Foods (CPMF)

BDonated
Foods (DF)

. Administrative Resources

a. burcauceratic nunpower

More needed than
for CPME and less
than for DF

Less needed than
for HVPE and
much less than

Much more
needed than
for HVPE and

for DE* DF
b. office to determine Unnecessiry Needed® Essential
eligibility
2. Operating Resources
. storage facilities Desirable Needed** Essential
b. transportation Unnecessary Needed** Essential
c. distribution network Unnecessary Needed** Essential

domonitoring lmportant Important but Important
and evaluation partly provided
by sales
3. Health Delivery System Liseful Useful Essential
4. Agricultural Extension Usetul Not invohed Not involved
S, Nutrition Fducation

Capacity

Lissential

Uiseful

Useful

* Administrative resourees are needed if CPMFE are subsidized for low income Lroups.

** Privately owned operating resources will be used if CPME are not subsidized for low income

groups,
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of their greater purchasing power and access to products, urban women are
much more likely than rural women to choose i precooked weaning food. Rural
women may desire it, but usually cannot afford it. However, planners must be
conscious that even a favorable assessment of the factors of women's time and
purchasing power is not an adequate basis o choosing a given weaning-food
progiam. Education and motivation are necessary for most women to select
and prepare nuatritious weaning foods.

Any weaning program’s success depends upon how well project personnel
understand the socioeconomic and other factors determining weaning behav-
tors in a target population, as discussed in Chapter T Also, the costs and
benefits of cach program must be weighed separately for cach target popula-
tion. On a national level. because of the several different sets of population
characteristics. cost and benefit assessment is very complex, and the resulting
political choices are very difficult.

Indirect Solutions to Weaning-Age Malnutrition

Land Reform and Wage Legislation

Because of the constraints imposed by political and economic conditions,
planners need to consider indirect approaches that will affect the two prineipal
factors limiting appropriate feeding of the young child — inadequate knowledge
of sound nutrition and hygiene practices and lack of purchasing power. For
example, where severely unequal and distributior. revents most rural families
from growing their own food or the cash crops that would enable them to buy
the foods they would choose, land reform may beoinoasocial sense, the
preferred approach. However, because of political conditions, the existing
land-tenancy structure is likely to he maintained in many developing countries
and instead, money will probably be exvpended onadelivery system for donated
foods, despite their high administrative and social costs, These social costs
olten include both the loss of an incentive for tocal farmers to Lrow weaning-
food ingredients and for local manufacturers to produce weaning foods based
on them as well as the misuse of weaning foods because people lack adequate
nutrition education. In cities, minimum wage legislation and the organization
of consumer cooperatives nay help the weaning-food problem, but, for politi-
cal reasons, may be as difficult to achicve in some countries as land reform.

Time-Saving Technologies

In locales where many women do not have the time o prepare their own
weaning foods at home, money might best be spent on the introduction of
technologies 1o decrease the burden of time-consuming activities. For example,
the time available for child care can be increased by reducing the time spent
collecting Tuel-wood, or carrying water, or milling and grinding grains by hand.
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Examples of technologies that may be appropriaie are deep-water wells, mechan-
ical mills, and biogas digesters for producing methane gas for cooking.

Food-Preserving Pregrams

Excessive losses from rodents, insects, mold, and simple spoilage can be
prevented through postharvest food conservation programs, which promote,
jor example, sun-drying of grains and using closed storage bins.

Government Subsidies

The involvement by the private sectors of a number of countries in the
devaiopment and marketing of centrally processed weaning foods for low-
incecnie groups has been extensive, but not generally successful. A major
problem is that most of these efforts have received little or no government
support, even in reaching populations with purchasing power too low to benefit
from such foods without governmeny <ubsidy. Government involvement in the
marketirg of cemrally precessed weunivig fonds can be usefui sad often decisive.
Subsidizing the consumer »rice of a given food corimodity, protecting it from
unnecessaiy imports, or promoting its vse through the health-delivery end
educutional systems will frequently determine the suceess or failure of an
indizenous contraily processed weaning-tood effort. Lowering the consumer
price of a given food commodity for those mostin need results ininereasing real
purchasing power and can lead o a favorable reallocation of food within the
houschold.

(eneral suvsidies for marketed foods are inefficient and costly. Therefore, a
subsidy should he limited o a particular tood or a particular target group.
Finally, the form the subsidy takes, whether it be food stamps for consumers.
ratinn snops, or special outlets. such as free food distribution, will affect the
cost#5rd coverage of the program. Government planazrs must decide whethera
price subsidy and its associated administrative and managerial costs will be
justified by its impact on weanmg-age malnutrition.

The Need for Muitiple Strategies

National strategies must be multiple because a country's subpopulations live
in varying locales and differ in their ability to produce or acquire food, in how
much timie and fuel they have for preparation, and in their life-styles. For
example, inmost rural areas home- and village-based weaning foods may be the
only effective strategy, although centrally processed foods may ke more suc-
cessful in urban areas where mothers work outsiae the home and do not have
the time to prepare their own weaning mixes. However, this disiinction should
not be apphed in a simplistic manner. Time may be a seriously limiting factor
for rurai women and, therefore, processed foods would be an acceptable
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alternative if they are affordable. Freeing time for a mother may benefit the
health and welfare of the family quite apart from nutritiona considerations,
allowing her, for example, to improve sanitary cenditions in the home, do
additional agricultural tasks, or participate in income-generating activities.

Within some subpopulations. such as urban women, there can be a place for
all three types of weaning-food strategies. For those urban women who work
outside the home, processed foods may be the best solution. Urban women not
working outside the home may be in a better position to prepare their own
weaning mixtures. For urban women for whom extreme poverty is a major
factor in child malutrition, there is a role for donated weaning foods. These
can be provided on a take-home basis, consumed in centers, or distributed in
some other way, such as a coupon systern. Sore kind ol subsidized distribution
or other entitlement program must be part of a government strategy (o reach
the poorest of the poor.

Home- and Village-Prepared Foods

Ingeneral. the cheapest and most accessible weaning foods are those prepared
in the home from supplics usually stocked in the household. The appropriate
camplementation of breast-milk at the age when a child's growth is most likely
o falter requires such small quantities of the houschold diet as o have a
minimum cconomic impact on the family. However, effective communication
ol nutrition information is necessary for families to combine and prepare
houschold food supplies suttably. Nutrition education. which is technically
difficult and frequently ineficetive, reduires a substantial investment.

Compared 10 using centrally processed or donated foods. the home-and-
village-weaning-food approact: has the advantages of allowing for intervention
atmultiple pointsin the nutrition system and of being applicable to all segments
of society to some degree CTable 3,

Centrally Processed Weaning Foods

Compared with the costs incurred for home- and village-prepared food
programs. the costs of centrally processing, packaging, and distributing even
the cheapest combination of ingredients arce greater. Surthermore. it s impos-
sible for those most in need 1o purchase food in adequate amoum;.

Coverage can be improved and centrally processed weaning foods made
avaifable 10 a broader segment of those in need through government price
subsidices.

Donated Foods

Donated foods are primaril useful for emergeney rehief of acute food-
shortages. for example. those caused by floods or droughts. Donated foods are
not a desirable substituie for long-range solutions to undernutrition that promote
self-sufficiency —weaning foods produced in the heme and village or centrally
processed focds. I donated foods flood a country or if the incentive to produce
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Tuble 3
Appropriateness of Weaning-Food Strategies For Selected Target Populations

Target Households Weaning-Food Strategies

Home- and Village-

Prepared Marketed Donated

Rural ++ + +
Urban + ++ ++
Mothers Working
Within Household ++ + .
Outside Houschold + ++ »
Low Economic Status ++ * +
Medium Economic Status + ++ -
Key:  +  Indicates appropriate target

++  Indicates most appropriate target
- Indicates inappropriate target
* Inappropriate without . consumer subsidy or other entitlement program
** Whether a mother woris inside or outside the home is irrelevant
for determining the apy ropriatencess of donated foods,

centrally processed foods is otherwise weakened, they can have a deleterious
effect on indigenous food-producing efforts.!

The Educational and Legislative Roles of the Government
Clearly, governments can play an important role in improving the nutritional
status of weaning-age children by adopting policies and programs supportive of
clfective weaning-food strategies. Governments should implement the follow-
ing policies and activities:
Stress the advantages of breast-feeding and breast milk in advertising materi-
als and other kinds of messazes for the public and health professionals.?
Emphasize the importance of timely complementation of breast milk to
avoid growth failure. the ensuing complications of infectious disease, and
mpaired cognitive performance. This is best done by making infant growth
charts the basis for educational and preventive efforts.
Identify the weaning-food mixtures most easily and economically prepared
in the home from foods available and acceptable to the houschold. The gov-
ernment should develop materials for teaching their use o professionals,
paraprofessionals, mothers, and future mothers in the schools.
Encourage the development of centrally processed weaning foods, nutri-
' Chapter VI discusses food-aid problems encountered in Nepal: Chapter VI discusses the
transitional role food aid can play in @ country's strategies to develop sound long-term solutions to
weaning-ige malnutrition,

* See Chapter VI, footnote 18.

b See Chapter V.
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tionally equivalent to cow’s milk. For most developing countries, cow's milk is
in short supply and too costly to use. Nutritionally equivalent foods made from
vegetable sources cost much less. Such foods will be uselul for those who have
some discretionary purchasing power. no matter how limited, and for those
who choose a time-saving convenience food despite its higher cost.?

Establish entitlement programs. such as food stamps, to provide protection
against severe malnutrition for the very poor. Their dietis likely to be deficient
in quantity and quality for the needs of their children. and they cannot afford
processed weaning foods.

Require manufacturers and distributors of centrally processed weaning foods,
especially those designed as breast-milk substitutes, to refrain from advertising
or promoting them in ways that would discourage either initial or continued
breast-feeding. Morcover, cereal mixtures that are rutritionally inadequate,
corn starch, cassava starch, and other commereial products of low nutritional
vitue should not be encouraged for infant iceding and as weaning foods.

Formulate policies concerned with the production, importation, or pricing
of milk, using the exceptional nutritional value of cow's milk as « guideline,

The Role of Institutions

Justas the approach to strategies must not be limited to a single methodology,
sv also the initiatior: of projects should not be the monopoly of any one sector or
institution. Depending on political and social circumstances in a country,
concern for the young child during the weaning period may be primarily a
function of central, state, or iocal government, or of a semisutonomous zoOv-
ernment agencey. In countries where government services are weak or poorly
organized, nongovernmental agencies may play a particuiarly important role in
initiating weaning-food projects.

International agencies A great deal of the stimulus and support for actions
on the part of governments to improve the feeding of young children has come
from international agencies, particularly the World Health Organization (WHOQ)
and the United Nations International Children's Emergency Foundation
(UNICEF). These agencies have recently sponsored the development of a code
for the marketing of infant formulas that emphasizes the importance of
complementing breast milk once it is no longer adequate as the sole source of
food.> The Food and Agricultural Organization (FAG) has sometimes been
involved in the development of local weaning foods, and the World Bank has
supported maternal and child health programs that incorporate both child
weighing and weaning-food distribution.

Bilateral agencies  Bilateral agencies, those representing donor governments
such as the United States Agency for International Development (AID), the

* See Chapter VI, Table 9 for possible forms of zovernmental interventions.
* WHO, international Code of Marketing Breast-Milk Substitutes. {Geneva: WHO, 1981,
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Canadian International Development Agency (CIDA), the Swedish Interna-
tional Development Agency (SIDA), the Norwegian Agency for Development
{NORAD), the Danish International Development Agency (DANIDA), have
contributed to developing weaning programs, including centrally processed
and home- and village-based foods. Ministry of Overseas Development (MOD),
a United Kindgom agency, has furnished technical assistance in child nutrition
to several World Bank projects on population and health. Other bilateral
agencies have also provided national and international foundation assistance,
usually in support of the efforts of a nationai instituie of nutrition or a nutrttion
department of a university to develop and test appropriate weaning-food
products.

University institutes  One example of the role of university institutes can be
found in Thailand. Since 1972, the Institute for Food Research and Product
Development (IFRPD)Y of Kasetsart University in Thailand has produced a
nutritious product based on textured mung bean protein. Ithas been used as a
protein source for infant feeding and child feeding in government and institutional
feeding programs in that country. Thailund's food processing industries have
the capacity to produce mung bean protein and other protein-rich food products.
Marketing channels are also well developed. However, major difficulties remain.

These include inaceessibility of target populations, inadequate nutrition
understanding, insufficient purchasing power, and poor acceptability of new
products in traditional dicts. To help overcome these problems the Thai gov-
ernment has attempted to expand its network of child-care centers and broaden
their coverage 1o include weaning infants. [t has been suggested that the
government should also consider partial subsidization to keep prices within the
reach of low income families.

In the case of IFRPD's weaning food., three differentinstitutions cotlaborated:
a university food rescarch institute, a private business, and the national
government.

Government-afiiliated research insiitutes  An example from Guatemala illus-
trates the involvement of this kind of institute in a weaning-food project.
Incaparina was developed in the 19307 by the Institute of Nutrition of Central
America and Panama (INCAP)Y in Guatemala. It was not a specific formula.
Instead. Incaparina was a concept for combining any well-processed oil seed
meal and a cereal in a ratio of 1:2 and adding vitamins and minerals. This
weaning-food model served as a stimulus for other countries to develop their
own centrally processed weaning foods, using locally available oilseed meal
and cereals. Bal-Ahar in India and Colombiharina in Colombia were based on
the Incaparina model, and Superamine in Algeria and Egypt followed similar
principles. None of these weaning foods except Bal-Ahar has reached the poor-
est segments of society to a significant degree because they have not been
sufficiently subsidized.

With one exception all of the centrally processed weaning foods mentioned
above have required collaboration among a food-research institute, private
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enterprise, and government. The exception, Incaparina, never had direct
governinent support,

Coordination of Intervention Efforts

With so many potential interveners, there is bound to be confusion and
overfap in efforts and, therefore, a need for coordination and cooperation.
While the Ministry of Health generally oversees intervention efforts., this is by
no mcans always the case. School-feeding programs sponsored by Ministries of
Education may in fact include older preschool children; Ministries of Social
Welfare may see the welfare of the mother and child as part ot their responsibili-
ty: and ministries concerned with speciai sectors of a population, such as Rural
Development or Labor, may also wish to institute programs for the mother and
young child. In one large Asian country some years ago, five different ministries
had established Jeeding programs for the preschool child, none of which was
reaching the very young preschool chitd most in need, and none reaching more
than & token number of children.

The mostimportant aspeet of a weaning-food program is not the provision of
weaning foods themselves since most mothers can meet the critical need for
complementation of breast milk by a small redistribution of the family food
supply, perhaps only 2% depending upon fumily size and composition, 1If an
adjustment of even this magnitude is not [easible, complementary food should
be made available to the family from some source.

The use of growth charts® o educate and guide the mother as to when a
weaning food is necessary is the most vital component. Ideally, of course, the
health-care delivery system of a country should monitor the weight charts and
provide interventions beyond simple advice when necessary. However, if a
health-care delivery system does not reach more than asmall proportion of the
population, other means must be sought for direetly involving the community,

The Minisiry of Education in some countries and the Ministry of Rural
Development in others can very effectively reach village populations. In addition,
nongovermental organizations or even the university systems can provide support,
In Indonesia, university students who spend time in individual villages have
proved to be effective potential organizers of village weighing programs. In
other countries, voluntary agencies have supported weaning-food programs.
While the greatest stimulus to weighing projects and weaning-food programs
Las often come from UNICEF, it must work through governments. Thus, it is
limited by the policies and effectiveness of government institutions in a country,
In some circumstances nongovernmental organizations may be the only cffec-
tive means for establishing or monitoring programs.

* Sce Chapter V.

196



Conclusions

No single weaning-food strategy is suitable for a country’s entire population.
Home- and village-prepared foed projects, the development of centrally
processed weaning foods at the fowest practical price, and the provision without
charge or at subsidized cost of cither village-prepared or externally donated
centrally processed weaning foods to the poorest of the poor are all necessary.
The distribution and promotion of weaning foods through these strategies must
be carcfully coordinated so thai they do not interfere with one another.

In general. priority should be given to the promotion of home- and village-
prepared weaning foods that are made from usual components of the adult diet
or materials that are readily and cheaply available locally. However, enthusiasm
for this approach should not prevent recognition of the Jesirability of having
centrally processed weaning foods available at the lowest practical price. They
can be eriically important for working mothers and others for whom conven-
ience is important. but who are unabile o afford regular commercial infant
weaning foods.

The free distribution of food aid should not be so generous as to suppress the
development and production «f local centrally processed foods, as has
unfortunately oceurred ina numuer of countries in the past. Sometiraes the
provision of one or more ingredienis of a processed weaning food through food
aid can facilitate its production and tow-cost distribution. Obviously, a weaning-
food production cffort struggling o survive without government subsidy will
fail when a country becomes flooded with alternative foods. Conversely, sound
government policies can lead to the suceess of such an effort without direct
government expenditures.

{Photo by Ane Haaland)
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Appendix 1*

Basic Ethnographic Techniques
and Interview Guidelines

Basic Ethnographic Techniques

Ethnographic teckniques enable a fieldworker to develop a basic ethnogra-
phy. thatis, adetailed recording of the sociocultural context in which behavior
oceurs. The purpose of ethnographic work is to gain an understanding of
behavior that is sufficiently detailed to allow accurate interpretation.

Record Keeping

The following kinds of records may be usetul to a weaning-food project team:

Field notes Mcmbers of the project team may take brief notes of their
observations, interviews, and conversations. These notes can later be amplified
in detail. Amplification should be done on a daily basis. Time should be set
aside specifically for this task. The following are guidelines for note taking:

1. Take hrief notes during interviews except when note-taking may inhibit the
cenversation (for example, a woman may take a ficldworker aside and tell her
something the woman considers very confidential). Notes should include ques-
tions and key words in responses. Occeasionally it may be useful to note the exact
words of a conversation, using quotation marks, for example, 1 gave him even
the last drop.” The fieldworker should also note what he or she observes, using
parentheses, for example: (She's telling me that mothers should be careful to
feed their children clean foods. But when she changed her baby's diapers,
which were soiled with diarrhea, she did not wash her hands. She handled
weaning food shortly afterwards. and then fed her baby.)

2. Expand the brief notes the same day they were taken. The key words in the
notes should remind one of many phrases and ideas.

* This appendix was adapted from conference materials by Susan Scrimshaw and Elena Hurtado,
and will appear as "Field Guide for the Study of Health-Seeking Behavior at the Household Level”
in Food and Nutsition Bulletin, 6 (2), in press.
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3. While notes are being expanded. add any impressions in parentheses, for
example: (She hesitated and twisted her hands a little before replying to my
(uestion concerning how often she gave her baby cheese. Her answer may have
reflected what she thinks 1 believe is a desirable prisctice, not what she usually
does))

4. Review the notes daily and note any questions that may arise. These
questions nray provide the fieldworker with reminders for the next interview or
comversation, for example: (] still need to ask her why she thinks vou have to get
babies used o #ating solid foods from the very first month.)

Tape recorders.  Consider the pros and cons of tape recorders very careful-
Iy. Remember that everything recorded will have o he mterpreted or tran-
seribed. Be sure that tape recordings do not inhibit the conversation and do not
preventone from taking brief notes. Teis best to use tape recordings only as aids
in expanding notes because recordings cannot capiare observations, which
play avery important role in creating accurate records.

Files.  Folders mav be maintained for replies both o the general questions
on dictand feeding practices fisted in Table 3 in Chapter T and 10 questions
related 1o the mfluence on weaning behavior of social, economic., technologi-
cal. and hiological factors (Figure 1, Tables -+ and 6 in Chapter HD. Ttis also a
coody actice o keep afolder containing notes on observations, conversations,
and interviews with cach mother contacted by the field team.

Observations

In the context of ethnographic work, 10 ehserve means 1o examine with all
Yoursenses with the objective of accurately and fully describing what is being
examined. As indicated above, observations made during interviews will help
to-confirm. clarify, or raise questions about what a respetident has said.
Observations skould also be made during visits with familics. when an informal
inferview is not intended.

Itis very important to remeniber that the meanings of behavioss may be
culturally relative. For example, the meanings of tone of voice and eye contact
vary from culture (o culture.

Observations during home visits can be used to:

1. compare what the informant does with what she or he Says:

2. see how a mother or caretaker prepares weaning foods, including what
ingredients are used, whether preparation is hygienic or unhygieric, how
concentrated the foods are, what quantities are made. and how often
they are made:!

J. see how the caretaker relates to the baby, especially if it is sick, for
example, in terms of attention, and signs of affection or rejection;

' Sce Chapter 1V,
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4. see who feeds the baby, for example, the mother, asibling, a grandmoth-
er, the baby itself;

N

note what the child cats;

6. note exactly what the caretaker does when giving a food or medicine to
the baby, including hygiene, quantity of food or medicine, kind of
contact with the baby, and persistence with which mother encourages
taking of food or medicine:?

7. observe the relationships between the caretaker and other members of
the family, particularly who influences or makes decisions concerning
weaning foods:

8. observe the general conditions of the family's life, including:

a. spatial relationships between people. that is, how they position them-

selves in relation to one another.

Example:

A child who is physically isolated may also be emotionally isolated and

may receive Jess food or medical attention.

b. body positions and gestures: Calmness, rgitation, impatience,

boredom, anger, tension, interest, and pain may be communicated

through gestures or positions. Signals of a mother’s agitation or impa-

tience may, of course, have little relationship to the normal behavior of a

child when its mother is being interviewed. Instead. such signals may be

directed at an interviewer who is monopolizing the mother's attention,

Fxamplo:

A person who is not calm during the interview may sit or stand with arms

close to the body, perhaps moving an arm, leg, or hand repeatedly.

¢. tone of voice: Tone of voice can indicate a great deal about a person’s

emotional state.

d. touch: Particular attention should be paid to how much and what kind

of touching is given to the baby.

¢. eye contact: Eye contact between a caretaker and the baby is very

important. The meaning of eye contact varies from culture to culture and

from situation to situation. Interpretations of the meaning of eye contact
will more likely be accurate if they are based on a knowledge of the
meanings of a given culture's eye signals and if they are assessed in the
contextof other data, such as tone of voice, body positions, and gestures.

Example:

A mother may be distracted from the interview because she wants to look

ather child, and she does so until the baby returns her gaze. This kind of

! See Chapter V.
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eye contact probably indicates attention and love directed to the baby.
The absence of, or infrequent eye contact between a mother and her
baby during a long conversation may indicate that the mother is not
paying much attention to her child in general.

9. noie the condition of weaning-age children. In particular, look for signs
indicative of malnutrition, including thinness or swelling of the extremi-
ties, hair that looks brittle, has variations in color, or looks thin, hair that
falls out casily, anorexia (disinterest in cating), apathy, trritability, or
other signs of illness. Respeet these impressions. 1f a child appears to
have changed from one visit to anotker. and looks ill, note that, using
parentheses to indicate that the note is an observation.

10. note hyvgiene conditions in the home. for example, whether animals are
allowed in the home, whether children defecate on the floor, #.nd whether
bottles. food, or feeding implements are on the floor.

Interview Guidelines

I. Respect the confidentiality of an interview. Be very careful not to make
comments coneerning one person you have interviewed (or their child or other
members of their household) to another. Use first names or initials of respond-
ents in notes. but use only pscudonyms in formal reports. Keep names and
addresses of people interviewed in a safe place.

2. Do notinfluence or bias responses. For example, the question, “Why is
breast milk good?™ biases the response because the question suggests that
breast milk is good. Unbiased questions are “Why are you giving breast milk?"
or "What do you think about breast milk?"

3. Do not influence responses by making your biases clear through your
attitudes or behavior,

4. Try 1o work in depth as much as possible. Avoid being satisfied with
superficial answers or moving o quickly from one topic to another. Work for
detailed responses. Use questions such as, "Why?" "How did you feel when that
happened?” and “What do you think?"

5. When you want to be sure you clearly heard what the informant was saying
or what the informant really intended to say, you can avoid repeating the
question with the tactic of reflecting back the response. For example, to the
question, "Why do you think your child became ill?” the reply was given, "Well,
1Cs the man next door, he gave her the evil eye.” Question: "Oh, the man next
door gave her the evil eye?”

6. The technique of reflecting back an informant’s question can be used if the
answer might influence an informant’s response at that point in the interview or
later on.

7. Be patient. It is not necessary to ask questions or to talk constantly. For
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example, if the interviewer pauses to think, the informant may feel more
comfortable pausing before replying.

8. Do not interrupt the work of the informant. If the informant stops an
interview to look after her children or to work, but indicates that she wants to
continue with the interview, take advantage of this time te think, to review your
notes, and to make observations,

Y. Always note the conditions of the interview, including the hour when the
interview began and when it ended, who was present during the interview, and
who the informantts) was (were).

10. Do not make what may turn out (o be false promises or give false ideas of
the purpose of the project in order to assure cooperation from the informant,
Always tell the truth about the purpose of a project and what is known at the
time of the interview about what it will accomplish, not what may be desirable
or intended.

1. Use a moderate tone of voice for an interview. Be natural. Do not use an
imperative tone. Interviews should be conducied in a friendly tone.
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Appendix 2

How to Develop Recipes for Weaning Foods*

General Considerations

The foods suitable for infants and young children vary from one place to
another, depending on availability, cost. culture, food preferences, and so on.
A meal is ustially made from several foods: each food supplics some energy and
different nutrients, all of which combine together in the meal. 1t is important
that the foeds are in the right proportion so that there is an adequate balance
between the nutrients. and between energy and the nutrients.**

The foods chosen for & weaning recipe should be casily available from
gardens or local markets, low in cost, and used frequently in most households.
Local racthods for food preparation and cooking which use as little time and
fuel as possible should be recommended. The most popular and suitable
recipes are those which have beer developed by local mothers with the help of a
heaith or community worker.

When a few simple recipes have been developed., they should be tested on a
few children in one or two meals daily. A greac deal can be learned from such
trials; for instance, how the children like the recipe: whether the stools change
in any way (mothers often notice and may complain about this): how much food
can be given at one time: and how long it can be stored before it spoils.

The volume of the meal must not be Large because children aged one to three
years can only cat about 200 ml to 300 ml (1 to 1y teacupfuls)*** of solid food at

* CMargaret Cameron and Yopae Hofvander, 1983, Reprinted from Manual on Feeding Infants
and Young Children by Margaret Cameron and Yogve Hofvander (19830, by permission of
Oxford Univensity Press. This excellent manual contains detailed information on many topics
related to weaning-age nutrition, including the vatue of breast milk, the management of
diarrheal discase. and nutrition education.

** This appendix. unlike the manual as a whole, distinguishes between energy and nutrients. See
the nurrient entry in the Glossary.

*** The recipes in this appendix distinguish between a standard measuring cup (240 ml) and a
teacup (200 ml).
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one time. If a child is eating only three small meals a day, each one must have a
high concentration of energy and nutrients in order to meet the child's require-
ments over the 24 hours.

The proportions of staple and protein supplementary food in the recipe
should give the best protein value possible. These proportions have been
caleulated for many of the common staple and protein foods and are given in
Tables T and 2.

The simplest recipe for weaning food is one which has only two ingredients.
One example is a cereal or root mixed with i legume. This is called a basic mix.
However, other foods must be added to make a complete meal. Recipes which
arc more suitable for the weaning pertod and for feeding later are called
multimixes.

A multimix has four basic ingredients:

I Astaple as the main ingredient— preferably a cereal.

2. A protein supplement from a plant or animal food — beans, groundnuts,

milks, meats. chicken, fish, cpps, ete.

3o A vitamin and mineral supplement—a vegetable and/or fruit.

4. An energy supplement - fat. oil or sugar to increase the cnergy concen-

tration of the mix.

When these four ingredients are used together in suitable proportions they

form a complete meal. One way in which this can be illustrated is as a Food

Foure 1
The Food Square. Breast milk is in the middle beeause it is a comnplete food
in itself. The square has four parts--one for the staple, and one each for
protein food supplements, for vitamin and mineral food supplements, and
ior energy supplements.

A B
The Staple Protein Food
. Supplements:
[EECE T
Breast
Milk

C D
Vitamin and Mineral Energy Supplements:
Supplements:

Lats ils Sugar

segrtates At g
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LOT

Tehle |
Calculated Amounts of Ingredients for Basic Mixes—Using Edible Portions of Raw Foods

Staples Oats Wheat  Rice Sorghum, Maize  Potato  Sweet Yam Taro, Banana Plantain Cas:ava
(g) Supplement Millet Potato Cocoyam Flour,
(g) Gari
73 ! 80 63 75 % - 320 125 165 150 105 X5 40
Legume 1g) R 10 25 0! 35 20 S0 4 43 55 55 55
I ;
o) 60 35 as 30 | 250 130 |17 150 140 1 50
Sovbeans ) 10 15 20 15 25 20 23 20 00 25 X0 30
Dried 63 65 65 6l ) 280 175 190 180 i63 150 o0
skimmed milk g S 10 15 i5 15 IN 20 15 i5 =0 v 20
Dried 55 35 45 S -G 220 11X AN 115 10y 90 35
whole milk tg) 10 15 25 20 25 20 0 30 25 20 30 30
Chick or 63 6> 65 63 65 R4V P80 210 195 185 160 70
lean meat tg) 10 20 25 25 RN 25 RR) i 35 M) 4 45 45
63 70 70 70 70 310 210 240 220 210 180 75
Fresh fish g 15 20 30 25 20 25 35 35 1 40 45 50
65 63 65 o) 63 ) 150 220 190 190 120 L o0
Egg tg) 10 25 ) RU 25 25 I 25 3 30 45 50
1. The basic mixes have been calculated 10 give the best possible nrotein value (i.e.. amino-acid scorer. The least amount of protein food ic used to

supplement the staple o provide the basis of @ meal for a child of about two vears of age.
. To each of these basic mixes 10 g of oil OR 5 g of oit and 10 g of sugar OR 20 g of sugar should be added.
. Each mix then provides about 330 kcal (approximately one-third of the daily needs of a two-year-old child).
Each mix has the same protein value and provides the approximate equivalent of 5 to 6 g of reference protein.
. The weights given for the staple and the supplement are for raw foods. | This appendix provides variations for the supplemerts. (ed.}]
. The volumes of most of the basic mixes are between 200 ml to 300 ml when the water absorbed by the food is taken into account.

o T 1O
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Table 2
A Guide to the Proportions by Weight of Staple Foods and Protein Supplements
Needed to Make Fconomical Basic Mixes of Good Protein Value

Protein suppiement
—Part by raw weight

Staple food

parts by weight

edible portions

—Edible portion
Legume Rice. maize Sweet potato. taro,  Yam Wheat. sorghum  Qats Potato
cocoyam. banana, millet
plantain®*
1 2-3 2-3 4 8 15 16
Soybeans Maize, rice Plantain Wheat. oats. sorghum, Sweet potato, taro, Yam Potato
millet cocovam, banana
1 23 2+ 4-6 6-7 9 12
Dried skimmed milk Rice. sorghum, millet, Wheat Banana, sweet potato.  Taro, cocoyam, Oats Potato
maize plantain yam
1 4 7 89 12 13 19
Whole milk powder Rice. sorghum, millet, Sweet potato, yam. Oats, wheat Potato
maize taro, coccyam,
banana, plantain
1 2 35 4-5 11
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Table 2 (Continued)
A Guide to the Proportions by Weight of Staple Foods and Protein Supplements
Needed to Make Economical Basic Mixes of Good Protein Value

Protein supplemer.
—Part by raw weight Staple food - parts by weight - edible portions
—Edible portion

Chicken/lean meat Wheat. rice. sorghum, Banana. plantain = Oats Yam, taro. cocoyam Potato
millet. maize sweet potato

1 2.3 43 6 6 12

Fresh fish Wheat. rice. sorghum. Oats Sweet potato, taro, Yam Potato
maize, millet cocoyam, banana,

plantain

1 2in-3 4 4-6 7 12

Eggs Wheat, rice. sorghum. Plantain Oats Sweet potato. banana  Taro. cocoyvam, yam Potato
millet. maize 6

1 23 3 5-6 89 12

These proportions will give basic mixes with good protein values. Oil sugar should be added to a basic mix as indicated in Table 1. The total quantities of
the foods used must be adjusted to the child’s energy needs and the volume of food he caireat. Amounts suitable for a two-year-old child are given in Table 1.
*The high proportion of legumies in this mix may cause flatulence.

Some additional suggestions for protein supplementary foods for basic or muitimixes
Legumes: The average type should be soaked, cooked without the skins, and mashed finely. Whenever available. add some of another supplement to the
beans. Groundnut paste or ground sesame seed or any of the animal foods could be used.

Sovbean: For protein. Ten g of soybeans are equivalent to about 20 g sovbean curd. 23 g home-made Tofu or curd cheese. and 100 g unpressed soybean

curd.

Chicken lean mear: Any meat, snail, insect, or similar product used should be well cooked and suitably shredded, minced or chopped.

Fish: Caiculations have been based on a fresh white fish. 1f dried salt cod. stock fish. or small dried fish are used. only one third of the weight before
soaking is needed.

Milk:

(a) DSM is best used when beaten into a hot cooked mix. If the powder is reconstituted befor2 being cooked. the maker’s instructions suggest using 10 g to
make 100 mi (1 dD or I 0z to make half a pint (10 0z} of the liquid.

(b If fresh milk is available instead of the dried milk powder, use eight times more of the liquid milk. For example, 10 g of whole milk powder is equivalent te
80 m! of fresh milk. For yogurts, their value is similar to the milk from which they have been made. A soft curd cheese made from whole milk has abont
four times as much protein as liquid milk. If made from skimmed milk there would be nearly six times as much protein. Eighty m! of fresh milk is
equivalent to 30 ml to 35 ml of evaporated milk. depending on the brand.

Egg: weights of egg are given beeause eggs vary in size. On average the shell is about 10% of the total weight.



Square shown in Figure 1. The Food Square can be a useful concept when
teaching how to choose ingredients for weaning recipes. As breast milk is a
complete food it can be put into the middle of the square. Itisan important food
during the weaning period and, although after some time, the daily amount may
not be large, it is a very valuable source of energy and nutrients.

Table 3
Comparative Energy and Nutrient Values of Raw and Processed Foods/100 g'

Food/100 ¢ Energy Protein Vitamin C Iron  Comments
(keal) (@) (mg) (mg)

Potatoes Raw 87 2.1 8-20) 0.5 —

Boiled 80 1.4 314 0.3 Water absorbed

Rousted 157 28 5-16 0.7

Crisps 53 6.3 17 21 Fat gain; water loss
Wheat Flour RRY) 1.3 0 1.5 —

Bread 233 7.8 0 1.1 Water absorbed

Chapatti 202 73 0 21 Water absorbed

Pasta-Raw X0 137 0 1.4 -—

Yasta-Cooked 17 4.3 0 0.5 Water absorbed
Rice Raw RIR) 7.0 0 1.7 —

Boiled/steamed 123 22 0 0.2 Water ahsorbed
Millet Porridge with:

Unmalted flour 25 (0.4 - 0.3 -

Malted flour 83 1.3 - 1.0 Increased amount

of flour used

Lentils Raw RRYY 240 Trace 7.0 -

Boiled 98 7.6 Trace 24 Witer absorbed
Soy bean'  Raw, dry RAR] RIN 0 7.3 -

Unpressed curd R RN 0 0.8 Water absorbed

Fermented (Tempeh) 149 18.3 0 10.0 Constituent changes

Sprouts-Raw 62 7.7 10 1.1 Constituent changes

-Cooked 34 4.8 2 0.8 Water absorbed;

vitamin C lost
Spinach-type
leaves? Raw 28 2.0 50 25 -
Boiled 49 3.5 25 44 Water loss:
vitamin loss

These are representative figures (A.A. Paul and D.A.T, Southgate, eds., MceCance and Widdow-
son’s the Composition of Foods, 4th ed. MRC Special Report Series No. 297, London: HMSO,
1978). Individual and local cooking methods would show variations,

Adapted from B, Brandtzaeg, Nutrition and technological evaluation of malted flours from ragi
(Eleusine coracanay, sorghum (Sorghum vulgare) and green grain (Phascolus aurens) for local
processing of supplementary and weaning foods. Central Food Technological Research Institute,
UNU Center for Advanced Research and Development, Mysore, 570013, India.

FAQ, Food Composition Tables for Use in East Asia. Rome: FAO, 1972

B.S. Plaw. Tables of Representative Vilues of Foods Commonly Used in Tropical Countries,
MRC Special Report Series No. 302. London: HMSO, 1962,

-
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Guidelines for Planning a Multimix Using the Food Square

Step-by-step guidelines are given to help health workers planning a multimix
for the first time. They should make certain that it will have enough energy
concentrated into small bulk, as well as having adequate protein, vitamin and
mineral value.

Other factors, such as processing ceffects on nutrient values and the measur-
ing of foods, should also be taken into account.

Step 1:  Decide how much energy, protein, and any other important nutrient
the meal should provide.
Step 2. Choose the staple, preferably a cereal.

Step 3. Choose one, or more than one protein supplementary food from
those that are locally available and inexpensive. Use Table 1 or 2 as a guide to
the proportions of staple and protein supplement to use. Sometimes two

Table 4
Effect of Cooking on the Weights and Volumes
of Foods Due to the Absorption or Loss of Water*

Weights Volumes
Food Raw Cooked Raw Caoked Approximate changes
(2) () (ml) (ml) on cooking
Rice 100 230-250 100 RS volume-increases by 3
Noaodles-small 100 200-250 100 250 volume-increases by 2%
Maize flour 100 S00-600 100 H40-460 volume-increases by 4%
tgruel)
Rolled oats 100 600-700 100 300-350 volume-inereases by 3
{gruel)
Potato 100 100-105 - - weight-little change
Beans
whole 100 230-250 100 240-260) volume-increases by 2%
split, no skin 100 250-300 100 250-300 volume-inereases by 2%-3
Green feaves Boiled, drained and
chopped
Spinach type  1(X) 60-70 100g-1 dl
10g-1 thspn weight reduced by ¥
Cabbage type 100 80 10g-1 thspn weight reduced by /s

Miscellaneous

1 average chapatti (flat bread 40g) is equivalent to 25g wheat flour
100g wholemeal or white bread is equivalent to 70g flour

I average tortilla is made from 60z corn dough

*The amount of water used and the length of cooking time affects the amount of water absorbed or
lost from the food. These changes shown in the table are examples onlyv. They should be checked
locally.

211



protein foods can be used together (¢.g.. beans with a litde fish or beans with
ground sesame seeds). If possible use some animal protein food as even small
amounts improve the protein value of mixes based on plant foods only.

Step 4. Decide on the amounts of staple and protein supplement to use.
Allowance should be made for the amount of water absorbed by cereals and
legumes during cooking (see Tables 3 and 4). and the volume of solid food a
child can eatat one meal. Most of the quantities given in Table I are suitable for
a two-year-old child. but they may need adjusting so that they can be casily
measured with a houschold utensil.

Step 5. Caleulate the energy value of this basic mix.

Step 6. Choose the vitamin and mineral supplement to provide the impor-
tant vitamins and mincrals. Dark green feaves or vellow/orange fruits and
vegetables are most valuable. Remember that (he availability of iron is increased
if there is some food containing vitamin C and -/ or small amounts of meat or fish.

Step 7. Choose the encipy supplement to increase the energy value to the
required level. This ingredient should not provide more than 23% 1o 30% of the
total kilocalories in the recipe. Children do not like food which is too Tatty' or
oily’,

Step 8. Decide which flavorings are needed to make the multimix taste
good for children, remembering that small children usually do not like hot,
spicy food.

Step 9. Choose methods of preparation and cooking which are simple,
preserve the most important nutrients, use as little fuel as possible, and do not
give the mother too much extra work.,

An Example of Planning 2 Multimix

‘This multimix is suitable for a ninc-month-old infant who is still having breast
milk. The average weight for this age is 9 kg and itis assumed that the infant has
three meals a day. Itis estimated that there is about 300 ml of breast milk during
the 24 hours. At this age infants should be starting to share some of the foods
used for family meals.

Energy Protein Vit. A Vit. ¢ Iron
(keal) (#) (ug) (mg) (mg)
Daily recommended intake 90 I8 30 20 7
Value of breast milk
(300 mh) 210 3.2 180) il 0.3
Vilue to be provided by
three multimixes 780 14K 120 D] 6.7
Value for ONE multimix,
i.c.. TARGET for recipe 260 5.0 40 3 2-3

9
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Step 1. The target for the energy and nutrient value to the multimix was
calculated as shown in the table above.

Step 2. Rice was chosen as the staple.

Step 3. Mung bean was chosen as the protein supplementary food. Table 2
shows that one part mung bean should be added to two to three parts rice to give
a good protein value.

Step 4. Both rice and mung bean absorb water when cooked. So that the
volume of the meal would not be too large, it was decided touse 40 griceand 15 g
mung bean. These amounts can be measured with local utensils.

StepS.  The energy and nutrient value of the basic mix was caleulated and is
shown in Table 5.

Step 6. Alocal spinach was chosen as the vitamin and mineral supplement.
One handful of leaves which weighs 30 1o 40 g provides sufficient vitamin A and
vitamin C even when allowances have been made for cooking losses.*

Step 7. Local groundnut oil was chosen as the energy supplement. One
teaspoon (3 g) increases the energy value to the target for the multimix but does
not increase the volume very much.

Figure 2
An example of a multimix using the four parts of a Food Square.

A B
Rice Mung bean
40g 15g
Breast
Miik
100 ml
c D
Dark green Oil
lealy vegetables 5g
30g

* Since vitamin A-rich foods are not usually given at each meal and since vitamin A can be stored in
the body, it is wise to give more than the recommended intake in some of the multimixes.

9
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Table 5
Example of a Weaning Multimix and its Food Value
Raw Approx. Energy Protein Fat Retinol Vitamin C Iron Approx.
Food weight raw volume equivalents cooked
volume
(2) (ml) (keal) (8) (2) (wg) (mg) (mg) (ml)

Basic mix

Rice 40 45 145 28 - — - 0.7 100

Mung dhal 15 10 49 3.3 0.1 0.5 0 1.2 25

Value of basic mix 194 6.1 0.1 0.5 0 1.9 125
Other added
ingredients

Dark green

leaves 40 — 19 20 - 380 40 1.6 20
Groundnut
oil 5 5 44 0 5.0 — - — 5

Value of multimix 257 8.1 5.0 380 40 3.5 150
TARGET FOR MULTIMIX 260 5.0 - 40 3 23
Breast milk
(Y3 cotal daily intake) 100 70 1.1 4.2 60 3.8 0.08 100
Value for meal plus 14 total daily
intake of breast milk 327 9.2 9.2 440 44 3.6 250
TARGET 300 6.0 — 100 6 3.5 250

If 5 g red palm oil was used instead of groundnut oil, the vitamin A value would have increased by about 300 ug. The vitamin C value depends on the cooking
method.



Steps 8 and 9. Some of the usual flavorings were added and local cooking
methods weie used. The multimix recipe was tested with the help of mothers in
the community.

The final energy and nutrient values and how they compare with the target
values are shown in Table 5. The volume of the meal is also shown. Itis suitable
for a nine-month-old infant. Figure 2 shows this multimix recipe in the Food
Square together with the breast milk that is likely to be taken at the same time.

There are several points to remember when developing multimixes for the
weaning period:

When cooked, cereals absorb different amounts of water. Rice and wheat

Figure 3
The consistency of a gruel changes with temperature.

Typical range of
eating temperature

Consistency

—Semi-solid

~Semi-liguid —~————A~d—-——"\-t———~—

- Liquid Staple Alone

> oo

I 1 | l]

20 25 30 35 40 45 50 55

Temperature °C N
7 Cool <——— Hot v

Gruel made from the staple becomes more solid as it cools (A 1o B). 1f oil is added to a gruel
it stays soft, even when cool (C to DI See references 1and 2 in the reference list at the end of
this appendix (ed.).
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increase about two-and-a-half to three times in volume and maize flour about Six
times when cooked to a suitable consistency for a gruel. The volume of the
cooked fegumes is also about three times greater than when raw. This change in
volume must be taken into account becanse a small child is not able to cat more
than about 200 ml to 300 ml (1 to 1% cupfuls). Fresh tubers and roots already
contain water and their volume changes litte when boiled or steamed.

Some cereals, such as oats, have a more balanced amino-acid pattern than
others and need only small amounts of a supplement to improve their protein
vilue. Rice has a good amino-acid pattern but has less towl protein than other
cereals. Maize has a pattern of amino acids that is less well balanced and so
more of the protein supplementary food is needed to improve its pattern. This
explains why, in Tables 1 and 2, the proportion of cereal and protein supple-
ment in the basic mixes varies so much.

Tubers. starchy fruits, and roots contain less protein and usually they have a
poorer pattern of essential amino acids. This makes it difficult to design ¢ basic
mix with a good protein value using these staples. An exception is the potato.

The amount of water affects the concentration of protein in a food. Fresh

Figre
A variety of local foods for multimixes or family pot recipes fitted
into the four pars of the Food Square.

A B
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Staple:
Rice wheat. mage

Potatoes sweet potatoes
yam plantain

{see also Table 1)

Protein Supplements:
Beans and peas - all kinds
Groundnuts

Rl yaghurt soft curd
Cheese

Fishe fresn dried

Breast
Milk

Canneeed
Meat tresh, canned
Chicren
tgas

Cc
Vitamin and Mineral Food
Supplements:
Dark green leaaes
Pumpkin tomatoes carroty, swoeet
peppens. and other veqgetables
Oranges, kmes. mangoes, papaya
and other frgts

D

Energy Supplements:
Red patm oii

groundnut on

Butter, ghee. marganne
Lard. caoking fat

Sesame seeds,
COLONU Cream

Suqar




tubers and roots have a relatively high water content. Even when compared
with cooked cereals their protein content is usually lower and so with them a
greater proportion of protein supplement must be used in the basic mix.

Most legumes are difficult (o digest and cause flatulence. This can be avoided
if legumes are properly soaked, skinned, and then cooked until they are soft.

When introducing legumes, give only small amounts at one time. For very
young chiidren the proportion of legumes in the basic mixes suggested in Table
I'may need to be reduced so that they can be more casily digested.

Protein supplements from animal foods are easily digested and have an
excellent amino-acid pattern. However, they are usually expensive and often in
short supply. Adding even a small quantity of animal foods to legumes is an
:conomical way of using a high-quality protein supplement. These foods often
improve the taste of the meal. and this encourages more of the food to be eaten.

Other important nutrient. are often found in the protein supplements. For
example, small fish have calcium and B vitamins, meats have iron, and liver has
iron as well as vitamins A, B, and D. Groundnuts have a good supply ol oil and
niacin: whole milk and its products contain B vitamins, caiciem, and vitamin A.

Table 6
Examples of Alternative Multimi:. s for Weaning

- Approx.
Retinol cooked
Food Weight  Energy  Protein equivalents Vitamin C Iron volume
(g (keal) (®) (ug) (mg) (ng) (ml)
Lxample |
Rice 40 145 2.8 - — 0.7 HX)
Small dried fish 6 16 28 - - 0.3 5-10
Dark green
leaves 40 19 20 380 40 1.6 35
Red palm oil 0 8Y - o) - — 10
Total cooked
meal 208 7.6 9K() 40 2.6 150
Orange o) 27 0.6 28 k]| 0.4 S50
Total 295 8.2 1008 71 3.0 200
Fxample 2
Rice 45 163 RN - - 0.8 115
Tempeh* 20 30 RE | - 20 1520
Dark green
leaves 40 19 20 J80 40 1.6 RR
Tomutto 30 6 0.3 75 7 0.1 25
Fat/oil 1) 88 - - — - 10
Total 306 9.0 456 47 4.5 200

* Tempeh is made from soybeans or groundnuts.
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Table 7
A Suggested Day’s Meal Plan for an Infant of Nine Months Weighing Almost 9 kg
Approx.
cooked Retinol
Weight volume Energy Protein equivalents Vitamin C Iren
(2) (ml) (kcal) (2) (ug) (mg) (mg)
Brzast milk - assumed
amount over 24 hours: 500 m! 356 54 299 19 0.4+
Morring meal
Rice raw 30 80 109 2.1 — — 0.5
Mung dhal - raw 10 25 32 22 - - 0.8
Ghee/butter 5 5 +“ — 15 — —
Toral for meal 110 185 13 15 - 1.3
Midday or evening meal
from family cooking pot
Rice - boiled 135 176 3.5 - — 0.5
Small fish from stew 5 16 34 - - 1.0
Sauce from stew with 3 g oil 30 15 -- — - -
Dark green leaves - chopped 15 10 1.0 190 10 0.8
Orange to suck (raw) 30 27 0.6 28 31 0.4
Total for meal 205 274 8.5 218 41 2.7
Evening or midday meal
Rice - raw 30 80 109 2.1 - - 0.5
Lentils - raw 10 25 34 24 1 - 0.7
Ghee/butter 5 5 + 15 - —
Total for meal 110 187 45 16 - 1.2
Total value of meals
and breast milk 996 227 548 60 5.6*




61¢

Recommended daily intake 990 17.8 300 20 70

*Iron from breast milk is more efficiently absorbed than iron from other food sources (3). [See reference 3 at the end of this appendix (ed.).]

1. The approximate volumes of the meals have been indicated.
2. The contribution of breast milk to the total energy and nutrient intake is important.
3. The nutrient value of meals would change according to the foods chosen as ingredients.
4. Vitamin A would be reduced if a vegeiable oil were used instead of ghee or butter.
5. Iron intake could be increased if parboiled rice were to be used and also if any meat were available.
6. Vitamin C values would depend on the cooking methods, though fresh citrus fruit and the breast milk make a good contribution.
Table &
Fxamples of a ‘Family Cooking Pot’ Multimix Meal
Nutrient analysis of meal
Approx. Handy
Raw cooked household Retino!
weight  volume measure Energy Protein equivalents Vitamin C Iron
. (2) (ml) (kcal) (2) () (mg) (mg)
Chapatti
—from wheat flour 25 - | piece 86 29 - - 0.9
Dhal
- froin chick peas 25 92 5.0 8 - 1.6
Vegetables, raw, mixed 40 110 or 172 cup 14 1.5 133 16 0.6
Oil in cooking 5 44 - - - -
Yogurt 60 54 2.1 6 - 0.06
Sugar 5 105 or 1/2 cup 20 - - - -
Water - to dilute 40 - - - - -
Total value of meal 310 11.0 147 16 32
Volume of dhal and vegetables 110
Volume of yogurt drink 105




Eggs have a good variety of nutrients and legumes often contain some calcium
and iron as well as B vitamins.

One of the most useful mineral and vitamin supplementis any variety of dark
green lealy vegetable, such as spinach. or sweet potato, or cassava leaves.
These are rich in vitamin A and, depending on how they are cooked, contain
vitamin C and some iron, the avatlability of which depends on other ingredients
in the mix. Up to 30 g of raw leaves is a reasonable amount (o add 1o amultimix
containing 300 kcal. Some fats. like red palm oil. butter, or ghee, supply vitamin
A and thus increase the coneentration of this vitamin ws well as energy.

Fats and oils also improve the taste and consisteney ol many foods. Figure 3
shows how the consistency of foods varies according to their temperature
and whether or not they contain oil [See reference 2 at the end of this
appendix. (edo. Normally o gruel or porridge becomes much thicker as
it cools. Tt is more difficult for a young child to cat a gruel that has a
thick or solid consistency, which is one reason why mothers add a lot of water
when making some gruels. If some oilis added to the gruelitis softer even when
itis cool. Thus, the addition of oil inereases the energy coneentration of gruel
in two ways:

by adding kilocalories:

by reducing the amount of water needed to prepare a gruel with the right
consistency.,

[Cis not always possible to meet the target for every nutrient at every meal
every day. However, itis extremely important that over a period of a week or
less, the average daily intakes meet the recommended intakes. This can be done
by making use of all the different foods that are available locally. A uscful
teaching exercise is to listall the possible local foods in the appropriate sections
ol the Food Square tsee Figure .

Two alternative muliimixes are given in Table 0: they show that the total
nutricnt value depends on the foods chosen as ingredients. Table 7 suggests how
to use multi-mixes in planning meals for the day.

Planning a Multimix from the Family Pot

The multimixes deseribed so far are simple ones which show weights of the
raw ingredients 10 be cooked. These mixes are useful when a meal must be
prepared separately for the child.

However, often itis more convenient to use the foods already cooked for the
family meal. These foods can be taken from the cooking pot in the amounts
needed to make a suitable multimix for the young child.

Example:
An example from India shows how this is done. In this houschold a typical
meal consists of;

— chapattis, a soft flat bread made from wheat flour;
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— dhal, a legume dish often made with chick peas after the skins have been
removed;

— aside dish of vegetables, fikely to contain some dark green leaves or red or
yellow vegetables:

— yogurt, taken as a drink, after diluting it with water and sweetening it
with a lit'’'» sugar.

The mealis prepared in the normai way for the family, and afterwards some is

put in a separate bowl for the young child.

Table 8 shows the equivalent raw weight of each ingredient needed to make a
belanced multimix, the cooked volume of the foods, the nutrient content, and
the total volume of the cooked multimix. There is a column in which the volume
of cooked foods in tocal houschold utensils can be written. No flavorings or
spices are shown and no allowance has been made for the cooking liguid, which
might be served with the foods. The nutrient value of the meal depends to some
2xtent on which vegetables are used and also on the type of sugar used. The
more unrefined type of sugar, called “jagpery’, contains a small amount of iron.

When using the ingredients f.om the family's cooking pot. it is important to
realize that the nutrient content of the cooked foods will be different from those
of th: foods when raw This is because some foods absorb water and/or any oil
that has been used for cooking. Boiling or stewing for a long time reduces
vitamin value. especially those for vitamin C and some of the B vitamins,
Therefore, some allowance should be made for changes in nutrient value.

The weights and volumes of the raw foods change when they are cooked.
Food composition tables do not usually give the nutrient values for cooked
foods because cooking methods are so varialble. [Cis important, therefore, o
know the equivalent raw weight of a cooked food. Then it is possible to
calculate the nutrient value of the cooked foods used in the multimix. Approx-
imate guides to indicate how the raw ameunts of foods change when they are
cooked are given in Table 3 and Table 4.

Although different vegetables und fruits add variety, the basic ingredients
used in many family diets vary very little from day to day. Therefore. in any one
area, there are only alimited number of foods for which the energy and nutrient
values have to be caleulated. By doing these calculations health workers become
familiar with the enerey and nurient values of foods. This makes it easier for
them to work out the weights of foods needed when they develop multimix
recipes. Recommended weights must be converted into local household
measures before being demonstrated to the mothers (see Tables 9 and 10).

When discussing with mothers how to make multimixes from the family
cooking pot, it is almost always more practical to talk about volume measures
or spoonfuls of cooked foods tha to tell them the weights of the raw ingredients
to usc.
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Table 9

The Volumes and Equivalent Weights of Some Raw Foods*

Food**

Stuples

Rice

Wheat noodles (small)

Rolled vats

Flours-whole grain
-refined

Cassava flour (gari)

Legumes, oil seeds

Large, e.g.. kidney beans,
cow peas

Small, e.g.. mungheans,
chickpeas

Split, no skin, c.g., lentils

Flour, ¢.g.. bean

Groundnuts, whole

Sesame seeds

Other foods
Vegetable oils
Sugar

Milk, liguid

Dried skimmed milk-powder
Dried skimmed milk-granules

Oil

Sugar

Bean flour
Sesame sceds

Milk: Evaporated, no sugar

skimmied powder
skimmed granules
full eream powder

Yolumes
500 ml 200 ml 100 ml  Local utensil
(5dh 2dh (1dl)

Approximate weight ‘Type Weight
(2) (2) (8) (ml) (g)

Example:
Milk can

450 180 Y()r+ 200 180
450) 180 %)
20 80 40
275 1O 55
) 125 65
350 150 75

150 75

175 90

175 90

170 85

145 75

140 70

200 100

200 100

200 100

Yy 45
70 35

I level tablespoon (15 mi)

g
15 (1 tspn = 5g)
15 (1 tspn = Sp)
12
10
i5
i
4
9

*All weights and volumes given in this table are for edible portions of food (editor's note).
**Example: for practical use 100 ml rice weighs 90 g.
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Table 10
Calculation of Approximate Weights from Known Volumes of Raw Foods*

Foods (raw) Yolume x Factor - Weight
(ml) (g)

Staples

Rice 0.9

Noaodles (small) 0.9

Cassava flour (gariy 0.75

Refined flours 0.65

Whole-grain flours 0.55

Rolled oats 0.4

Legumes, oilseeds

Larger, e.g., Kidney beans, cow peas 0.75
Smal. »r, e.g., mungbeans, chickpeas 09
Split, no skins, ¢.g., lentils 0.9
Flour, e.g., bean 0.85
Groundnuts 0.75
Sesame seeds 0.65

Other foods

Sugar 1.0

il 1.0

Milk. liguid 1.0
powder 0.45
grinules 0.3

The factors are derived from Table Y. The volume (ml) x the given factor = weight (g).
Examples: 200 m} rice = 0.9 .. 180 g
100 ml cowpeas ~ .75 - 75 ¢

The weight (g) - the given factor < volume (mf).
Example: 75 g cowpeas -~ 0.75 -~ 100 ml

*All weights and volumes given in this table are for edible portions of food (editor’s note).

REFERENCES
1. Church, M. A. The importarce of food consistency in supplementary feeding and the weaning
process. In Nutrition in Developing Countries, Seminar for German Technical Assistance
Personnei, p. 279. Limuru, Kenya, [977.

(%]

. Dearden, C., Harman, P., and Morley, D. Eating more fats and oils as a step towards overcoming
malnutrition. Trop. Doctor 10: 137, 1980.

3. Saarinen, U. M., Siimes, M. A., and Dallman, P R. Iron absorption in infants— high bioavailability

of breast milk iron as indicated by extrinsic tag method of iron absorption and by the concentra-

tion of serum ferritin. J. Pediar. 49: 36, 1977.
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Appendix 3

Growth Monitoring Tools

Arm Circumference Tapes

Instructions for making and using tricolored and insertion arm circumference
tapes are available, with samples, irom:

PO. Box 49

St. Albans

Herts, ALL4AX

UK

Cost: samples free

Voluntary Health Association of India
C-14 C. Centre

SDA

New Delhi 110016, India

Cost: US $.20, insertion tapes, and US 8.10, tricolored tapes, plus postage.
Money must accompany order.

Commercially manufactured

The following tapes can be ordered in bulk:

Cimder Strips Description: two tricolored strips; age specific: (-3 months,
4-7 months, 8-11 months, 12-23 months, 24-47 months, 48-59 msaths, and 60-72
months.

Cost: US 320. Write to: CIMDER
Attn: Dr. Jorge Saravia
Apdo. 3708
Cali, Colombia
* ©Griffiths, M. Growth Monitoring of Preschool Children: Practical Considerations for Primary

Health Care Projects. Washington, DC: World Federation of Public Health Associations. Revised
1984,
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Sinaps Strip  Description: one insertion tape with dual colored bands. Bands
are for specific age groups: 0-30 days, 1-5 months, 6-30 months, and 31-60
months, and are for pregnant women; made of durable sun and rain resistant
material; tested in Mexico, Guatemala and Brazil.

Cost: approximately US $50. Price decrease for bulk orders.

Write to:

Aaron Lechtig

UNICEF/Brasilia

Setor Bancario Sul

Edificio Seguradoras 13 andar

70072 Brasilia DF, Brazil

Echeverri Tape and Chart  Description: a plasticized paper arm strip marked
in centimeters, and a growth chart with a dimly shaded malnourished zone and
an unshaded normal zone. Chart can be used through child’s sixth year.

Cost: 2.00 Pounds Sterling,

Write to:

TALC

P.O. Box 49

St. Albans
Herts ALI 4AX
UK

Scales

Locally Manufactured
The designs and procedure for making scales are available from:
P.O. Box 49
St. Albans
Herts, ALt 4AX
UK
Hesperian Foundation
P.O. Box 1692
Palo Alto, California 94302 USA

Commercially Manufactured

Scalesfor Clinics  Description: A wide variety of clinic scales are manufac-
tured, cach slightly different. Therefore, it is suggested that one write directly
to the distributor for details.

Cost: The table top model for weighing small children usually costs between

US $150-300.
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Write to:

CMS Weighing Equipment, Ltd.
18 Camden High Street
London, NW1 OJH, UK

or

Salter Industrial Measurement, Ltd. (table top, pan model only)
George Street

West Bromwich, B70 6AD

UK

Single Beam or Bar Scales

The Philippine Bar Scale Description: Thisis a hanging bar available in 10,
25, and 50 kg capacity. It is manufactured in the Philippines and is a type of
scale with which health workers there are already familiar. The scale is made of
iron, but is zinc plated, and is heavier than many (scale alone weighs slightly
more than 3 kg). Counterweights are lead, covered with cetored rubber. The
bar has machine-etched 100 g gradations. The scale can be tared.*

Cost: US $14.50 (10 kg); US $18.20 (25 kg): US $22.50 (50 kg).

Write to:

Dr. Rodolfo Florentino

Deputy Executive Dir-ctor

Nutrition Center of the Philippines

MCC PO Box 633

Makati, Metro Manila, Philippincs

Kumudini Bar Scale  Adaptation of the 25 kg Philippine scale to a Bangladesh
project. Description: The same as the Philippine scale except that units of
measure are local --seer and chattak. Calibrations cut into iron rod and painted.
Harness for children available. Scale can be tared.

Cost: US $20-25.

Write to:

Mrs. Pati

Kumudini Wellare Trust
P.O. Box 62

Naryanganj, Bangladesh

* Tare: the deduction of weight made in allowance for a weight hung on the scale. For example, if a
basket is used to hold the child, the basket can be placed on the scale and the scale rared to read
zero.
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Chinese Wood Scale Description: The capacity of this scale is 30 kgin 100g
graduations. Itis manufactured in Thailand from wood and is lighter than many
(scale weighs 2 kg). Since numbers are etched on wood they may be difficult to
read over time.

Cost: US $25.00 (comes with two harnesses for suspending the child).

Write to:

Nutrition Division

Derartment of Health

Samsen Road

Bangkok 11200 Thrailand

Tansi Bar Scale  Description: Light weight metal scale (scale, basket, and
weights weigh 2.4 kg). The bar is short: thus, itis not a direct reading scale. The
bar only has a capacity to weigh 10 kg, If the child weighs more than 10 kg,a10
kg weight must be added on the bar. The health worker, then, must remember
to add 10 to the number indicated on the bar. The scale is made in India. It can
be tared. Enumeration is clear. Capacity is 20 kg. (This may not be sufficient if
6- and 7-year olds are in the program.)

Cost: 200 Indian Rupees (US $25.00). Allow three months from date of order

for delivery.

Write to:

P. Sivaraj

General Superintendent

Tanst Tool Room

Tamil Nadu Small Industries Corp. Lud.

Industrial Estate, Guindy

Madras 600-032, Tamil Nadu, India

Dial Spring Scales

ITAC Model 800 Description: Light weight (1 kg) in durable metal case
with unbreakable plastic face. Case painted with enamel, which may chip and
expose metal. Easy to read; large numbers mark five kilogram increments and
small numbers mark every kilogram with lines at every 100 grams (not available
in pounds). Capacity 25 kg in one rotation. Scale can be tared although taring
screw in tongue of scale is not as casy to adjust as that of the Salter Scale.
Accuracy is 1/2 of 1% of full capacity.

Cost: US $60. Price includes two waterproof weighing pants and carrying bar,

FOB*, sturdy export packing extra at cost. A discount is available for large

orders.

* FOB: Freight on board.
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Write to:

ITAC Corporation
PO Box 1742
Sitver Spring, MD 20902 USA

CMS Model MP25  Description: Light weight in unbreakabie plastic case,
with ventilated plastic dial cover. Easy to read, although ITAC scale is clearer.
Capacity 25 kg in one rotation with 100 g divisions, or available in pounds—
capacity 56 b in 174 b divisions. (Not recommended to get both kg and 1b on
the same scale face.) Scale can be tared: has proven to be extremely durable
under rough treatment.

Price: 24 Pounds Sterling, FOB. Orders can be filled iminediaiciy fiom
London stock. The costis for weighing pack that includes the scale, a shoulder
bag, and 3 baby-weighing trousers. A discount is available for large orders. A
hang bar for older children and a folding door bracket are available separately.

CMS Model DM 20 Description: This is the same scale as CMS Model
MP25 but with a dial on cach side of the scale. The dial on one side wiil register
20 kg in one rotation with 100 g divisions, while on the reverse side of the scale
another dial has drawings of stages of a child's development and basic feeding
routine. The drawings are to aid mothers but may be misleading for malnour-
ished children.

Price: Same as above.

Write to:

CMS Weighing Equipment, Ltd.

18 Camden High Street

London NW1 0JH

UK

Salter Model 235 Description: Light weight in durable non-rust aluminum
case with an unbreakable plastic face. Easy to read although ITAC scale is
clearer. Capacity 25 kg in one rotation with 500 g or 100 g divisions. Scale can be
tared without difficulty. Scale has been well tested and modified to improve
performance.

Price: 18.50 Pounds Sterling, FOB for scale only, or 27.50 Pounds Sterling,

FOB with five pair of weighing trousers. Allow 12 weeks for delivery. A

discount is available for large orders.

Write to:

Salter Industrial Measurement, Lid.
George Street, West Bromwich
West Midlands, B70 6AD

UK
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Marsden Model 165 Description: Light weight, stainless body with vented
plastic dial cover, single or dual faced. Capacity 25 kg in single rotation with 100
gdivisions or 56 Ib with 4 oz divisions. (It is not recommended to purchase a dial
with both kilogram and pound divisions.) Seale can be tared. Two-year guarantee.

Price: 25.75 Pounds Sterling, FOB. Weighing trousers cost an additional 3.00

Pounds Sterling cach.

Write 1o:

Marsden Weigning Machine Group Lid.

388 Harrow Road

London WY2HU

UK

Tubular Spring Scales

Chatillon IN-50  Description: Small, extremely light weight, made of non-
corrosive brass. Capacity in 25 kg or 50 Ibs. Difficult to read: the marker is hard
to distinguish and the scale is marked in Loth kilograms (250 g intervals) and
pounds (8 oz intervals). Scale can be tared.

Cost: US 337, FOB. Discounts of 25 1o 30 percent are available for large

orders.

Write 10:

John Chatillon and Sons
83-30 Kew Gardens Road
Kew Gardens, New York 11415 USA

Super Samson  Description: Extremely light weight, made of durabie plastic.
Overload protection. Difficult to read because of small space between numbers,
Capacity 20 kg with 200 g divisions, or 44 Ib with 8 oz divisions. Scale can be
tared.

Note: This scale is best for weighing newborns or children under 2, not for
weighing children from the ages of two to five.

Price: 5.95 Pounds Sterling (US $10.00) for 20 kg scale alone. I ordered in a

package with a nylon sling, tape measure, and carrying case, the total price is

9.75 Pounds Sterling (US $24.00), FOB. Less expensive scales with a capacity

of 10 kg are also available,

Write to:

Salter Industrial Measurement, Ltd.
George Street

West Bromwich, B70 6AD

UK

230



CMS Plastic Tubular Weigher Description: Similar to the Salter Super

Samson. Capacity 10, 15, or 20 kg.
Cost: 5.00 Pounds Sterling, FOB.
Write to:

CMS Weighing Equipment, Ltd.
18 Camden High Street

London, NW1 OJH
UK

Digital Scales

Pathweight Electronic Description: Small (fits into a pocket), light, digital
reading, runs on a9 volt transistor battery. Electronically dampened to improve

readibility. Capacity 20 kg. Scale can be tared.

Note: This scale is still being developed. Field trials to be done in Septem-

ber 1984,
Price: Expected to be inéxpensive.
Write to:
PATH
Canal Place
130 Nickerson Street
Seattle, Washington 98109 USA

Length/Height Boards

Many models exist. Those mentioned below are available commercially.

Instructions for making a measuring board (board only for measuring length, not

standing height) are available.
Price: free
Write to:
AHRTAG
85 Marylebone High Street

London WIM 3DE
UK



Shorr Measuring Board Construction Kit Description: Board is suitable for
length and height. Kit includes everything but the wood: hardware, shoulder
strap, measuring tape, elue and instructions on how to construet the board and
how to weigh and measure.

Price: US $25.00. The constrietion booklet can be purchased separately for

US $3.00. The mamual “How to Weigh and Measure Children™ is also availa-

ble separitely for US $3.00.

Write 1o:

Shorr Productions
807 Triphammer Road
[thaca, NY 14850 USA

Commercially Manufactured Length/Height Boards or Measurers

Shorr Portable Measuring Board Description: Durable portable board
(comes with carrying strap) for measuring height and length; 130 cm x 35 em x
28 em:weighs 13 1b and is water resistant.

Price: US S175.00, includes illustrated manual “How to Weigh and Measure

Children™.

Write to: Shorr Productions. see above,

Microtoise Height Measure  Description: Lightand portable. Measures 0 to
2metersin | mm graduations. Can be suspended from a wall or door frame or
run along a table.

Cost: 700 Pounds Sterling.

Write to:

CMS Weighing Equipment, Lid.

Camden High Street

London NW1 0JH, UK

Weight-for-Height Wall Chart— “Thinness Measure”

Price: 1.30 Pounds Sterling in black and white: teaching aids 5.00 Pounds
Sterling.

Write (o:

P.O. Box 49

St. Albans

Herts, AL14AX

UK
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Appendix 4

Process Fvaluation

Unlike impact evaluation, which assesses how well a project has metits stated
goals, process evaluation is an attempt to qualify and quantily the actual
implementation of project activities. Even when an evaluator is primarily
concerned with whether a project has had a positive effect, ideally alt of a
project’s activities should be evaluated first for the following reasons:

® A project’s failure to achieve its goals is often caused by weaknesses in the
initial stages. such as inadequate preliminary reconnaissance or poor planning.

® Process evaluation mav reveal which indicators would most acerrately reflect
the success of a project. For example, defining the nature and extent of
project services will help an evaluator o determine whether weight-for-age
measurements or infant movtality statistics are better indices of a project’s
impact.

® Process evatuation is necessary for replicating a project because it can answer
the question of how a project has brought about change, and it can suggest its
most effective components.

The following is o series of steps that should be followed in their logical
sequence if an outside expert is called upon to undertake a process evaluation.

Establishing a Diagnosis of the Nutrition Problems

Anoutside evaluator should hegin by examining a project’s data concerning
the severity and extent of malnutrition among weaning-age children in an area.
This step should be undertaken for two reasons:

First. agencies sometimes commit project resources without establishing the
need to do so. Food-aid projects, for example, are especially likely 10 omit an

* The primary contributors w this appendix were David Sahn and Karen Mitzner.



assessment of need. Rather than measuring success in terms of nutritional and
health improvements, food-aid projects all 1o often limit an evaluation to
assessing how much food has been delivered and whether the cfficiency of the
voluntary agency has increased.

Second, clear definition of the status of a target population before an
intervention serves as a beneh mark against which to measure program
effectiveness. A central tenet of impact evaluation is to mezsure achievements
against predetermined objectives. Before starting impact evaleation, therefore,
itis necessary to define these objectives in measurable units and to determine
an acceptable level of change in these units,

The last step in the diagnostic procedure, defining the possible causes of the
nutritional problem, provides the information necessary for the next stage in
the evaluation process: assessing the appropriateness of progrein plans.,

Evaluating the Program Plan

The evaluator should examine the sequence of events by which the plan
proposes to bring about its objectives. 1f one does not already exist, a logical
framework or schematic outline should be developed. This outline should
provide a clear statement of the program’s expectations and make explicit the
model with which the project expected to reduce malnutrition. The framework
should depict the inputs anticipated in the plan (for example, personnel and
cquipment), the outputs to be delivered (services, such as nutrition education
classes). the purposes tintermediate objectives), and the goals (ultimate
objectives). 4

The uses of the outline. Although it will vary widely from project to project,
an outline (Figure 1 in Chapter I1X) will have the following general uses:

® Focusing evaluation activitics on the collection and interpretation of key
indicators, such as weight-for-age data.

® Showing the sources and types of data needed to substantiate program results,
for example, weight-for-age charts used in growth monitoring,

® Providing the means 1o evaluate the project in its broad context, not merely
service delivery.

Many assumptions underlie cach stage of a program, as outlined in the
logical framework. Identifying them is necessary for successful program
planning and evaluation. For example, if a weaning food was routinely shared
with siblings, and an evaluation measured only the amounts of weaning food
distributed, the results might not be an accurate indication of program
success in reaching the targeted child.

e Evaluating the program plan's relevance, adequacy, and efficiency.

Relevance A program is relevant if it is directed at a real problem and its
causes. To illustrate, a project has been based on the idea that the amount of
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protein in the diets of weaning-age children in an arca is insufficient. An
evaluation of relevance would measure dietary intakes or food consumption to
verify whether inadequate protein in the diet is, indeed, the major cause of
malnutrition in the arca. If the evaluator estahlishes that the children do show
evidence of not receiving sufticient protein instead of calories or some other
nutrients, the evaluator should then question why. Is the problem caused by an
inadequate protein intake or by other factors? For example, is infection
affecting food intake and utilization? 1f so. the program may need to include
immunizations, improved environmental sanitation, and personal hygiene to be
relevant.

Adequacy A program is adequate if sutficient inand of itself to alleviate the
diagnosed problem. The evaluator should consider the various factors that may
prevent nutritional improvemesit. For example. a project has developed formu-
lated foods to be sold through regular commercial outlets. However, the preva-
fence of malnutrition is highest in rural arcas. Distributing these foods to
remote rural arcas may be too expensive, and the people too poor to purchase
them. This project is inadequate because it cannot benefit those in greatest
need. Astrategy for murketing the product and for subsidizing its cost would be
necessary to meet the eriterion of avequacy.

Efficiency A program is efficienc if it is an effective and economical means
ol meeting objectives. For example, an evaluator has found that protein com-
plementation at a feeding center is both a relevant and an adequate plan for
reducing malnutrition. He can judge whether the plan is also efficient by
answering these guesttons: Is the complement being provided inan inexpensive
and acceptable form, and are the methods of preparation and delivery the most
time-elfective and cost-elfective ones possible?

In this context, the evaluator might consider alternative methods of prepar-
ing the food and question whether preparation on site or at a central commis-
sary is more cost-effective.

Evaluating the Implementation Process

The next major step after evaluating the program plan is project monitoring,
which indicates whether services were provided, managed, and used according
to plan.

Input accounting  The first tasks in evaluating implementation or project
monitoring are: accounting for supplies, personnel, and other inputs (Figure |
in Chapter IX) and caiculating the fixed and variable costs of operating the
project. Ideally, the evaluator will also calculate the opportunity costs of
inputs, for example, the cost to a mother of the lost opportunity to make money
because she is breastfeeding. Methodical cost accounting will provide a basis
for determining whether the project’s impact was worth its cost.

Accurate accounting of inputs may appear to be one of the casiest evaluation
tasks, but in practice this is not the case. Problems in assigning costs to inputs
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and poor maintenance of implementing agency records are among the reasons
for imprecise accounting of inputs.

Resource use  Once accounting for inputs is complete, the next task is o
examine how thes: resources wers used, i, transformed into wutputs (Figure
I Chapter IX? o this step. the evaluator precisely detines the services
provided and their recipicents. For example, ifa project were distributing food
rations. the evaluator might ask:

® How many food rations were distributed”

® How many calories were in cach ration?

* Who were the recipienis?

® Did the people designated to receive a food supplement actually consume it?

[fservices were not delivered as planned. in most cases the evaluator should
not proceed to evaluate impact but shouid concentrate on cither redesigning
the project or improring the unplementation of exisiting plans,

Examining Intermediate Indicators

Betore deternuning whether a project has metits ultimate goals, the evaluator
should assess the achicvement ol project purposes by examining selected
intermediate mdicaronrs (Figure 1 in Chapter IX). For example. if a project’s
purpose tintermediate objecine) was mtroducing nutritious complementary
Joods to four-to-sis-month-old children. an appropriate intermediate indicator
would be asurvey of dictary intahe. Furthermore, the evaluator should not
assume that because o project has artained its intermediate objectives, it
has also achieved its ultimate goals. The documentation that a large number
of food rations were distributed, for example, does not necessarily mean infant
nutrition has improved. If a project has accomplished its planned purposes,
it is likely that it has at least partially realized its nutritional and health
objectives. However, one must ask to what extent these objectives have actually
been achieved, because the conditions existing at the beginning of the project
may have changed or some ol the assumptions nuy have been erroncous. For
example, a widespread epidemic may have oceurred during a project. (See the
“Important Assumptions™ column in Figure 1in Chapter 1X.)

In large-scale interventions, data on intermediate indicators should be
collected at all project sites. Impact data can then be collected on & selective
basis. Il reaching intermediate objectives in sample communities is indicative
of realizing project goals, this pattern will probably hold throughout.
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Glossary

Amino acids: The subunits that make up proteins. The name refers to the
chemical composition—cach amino acid has an amimno group and a carboxyl
group. Amino acids are classitied from a functionar viewpoint as nonessential
and essential. Nonessential amino acids are those synthesized in the body in
adequate amounts. Others are termed essential amino acids because the body
cannot make thenin adequate amounts and they must be supplied by the diet.
See also the definition of essential amino acid.

Amino-acid score:
mg amino acid i g test protein

mg amino acid in requirement pattern

In practice. the amo-acid score is equivalent to “chemical score™ and
“protein score, " although “chemical score™ as originally detined was relative to
the amino-acid composition of egg protem. Expressed either as a ratio to unity
frecommended) or on a pereentage scale. May sometimes be used for other
than the limiting amino acid. | Energy and Protein Requirements. FAQ Nutrition
Meetings Report Series, no. 32 (Rome: FAO, 1973,

Anemia: Any condition in which the amount ot hemoglobin in the blood is less
than normal for any reason, such as fewer than the normal number of red blood
cells or a packed red Blood cell votume smalier than normal. Auemia is
frequently manitested by pallor of the skin and mucous membranes, shorteess
of breath, palpitations of the heart, soft svstolic murmurs. fack of the usual
energy, and tatiguability. Ancmiais among the most connmon of the nutritional
disorders.

Anorexia: Loss of appetite.

Anthropometry: The science of measuring the dimensions of the human body
to determine differences in individuals and groups.

Antinutritional substance: Any substance in the diet that reduees the availabili-
ty, absorption, or biological activity of a nutrient.

At-risk indicators: Factors indicating thata child is hkely to be undernourished,
including low birth-weight. failure to gain weight in carly infaney, difficulty
breast-feeding or bottle-feeding in carly infancy, poverty, a sibling with malnu-
trition, death of more than four siblings, birth order greater than three. and
illiteracy. There may be some seasonal and regional variability in indicators,
such as high scasonal unemployment and contaminated water supplies. (See
also Table 5 in Chapter 1T and Table 2 in Chapter V.)
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Beriberi: A disease resulting mainly from a deficiency of thiamine, a factor of
the vitamin B complex, in the diet. Sensory nerves are likely to be affected more
than motor nerves with symptoms beginning in the feet and working upward.

Biological value: The percent of nitrogen retained by the body after absorption
from the gastrointestinal tract.

Bitot’s spots: Lusterless, grayish white, foamy, often triangular deposits on the
bulbar conjunctiva, ncar the cornea. These deposits are related to vitamin A
deficiency.

Calculated protein efficiency ratio (C-PER): An in vitro assay for the prediction
of the protein efficiency ratio (PER) of food proteins.  [L. D. Satterlee, H. F
Marshall, and J. M. Tennyson, J. Am. Oil. Chem. Soc., S6( 1979):103-109. |

Calorie: A unit of heat quantity used in determinations of the heat-producing or
energy-producing value of foods and defined as the quantity of heat needed 1o
raise the temperature of | kg (one litre) of water from 14.5°C 10 15.5°C under
normal atmospheric pressure,

Carbohydrates: The compounds most typical of this class of foods contain
carbon, hydrogen, and oxygen only, and the most important for food value are
sugars and starches.

Centile: Also percentile. The ath centile or percentile of a set of numbers,
arranged in ascending order of magnitude, is that number below which n
percent of the numbers fall. At the S0th centile, half the population will be
above and half below this value.

Cereal grains: A class of seeds that includes corn, rice, wheat, and sorghum.

Colombiharina: A vegetable mixture for both complementary and exclusive
feeding to young children developed by the Institute of Nutrition of Colombia.

Colostrum: Yellowisi carly milk, rich in antibodies and vitamins.

Complementary food: Any solid, semisolid. ¢. liquid nutrient fed to a nursling
in addition to human milk. The manual uses the term “complementary food”
instead of “supplementary food™ because the former emphasizes the impor-
tance of continued breast feeding, conveying the idea that the food is a
complement to, rather than a partial replacement for, breast milk. Introduction
of complementary food marks the initiation of the weaning process. Comple-
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mentary foods ure weaning foods. Weaning foods may be made in the home
from local foods or manufactured foods. They do not include tea, herbal
drinks, or other medicinals. Weaning foods are of two types: those acceptable
only for child feeding (transitional foods) and those consumed by adults as part
of the regular household diet. A child may also be weaned from breast milk to
animal-milk and vegetable-milk formulas.

Complementation: (1) The creation of high quality dietary protein, ideally in
the amino-acid pattern required for human growth and metabolism, by combin-
ing two or more protein sources o compensate for the limiting amino acids in
any one of them. For example, cereal grains are often complemented with
legumes. (2) The use of complementary food in addition to breast milk.

Confounding variables: [n the context of this manual, factors that have not been
accounted for in an evaluation of a weaning-food program and that may be
responsible for a program’s success or failure.

Conjunctiva: The membrane lining the eyelids and covering the exposed surface
of the sclera, the white part of the eye.

Cretinism: A form of idiocy and dwarfism, appearing in the first years of life,
which is related to iodine deficiency in the mother during pregnancy or in the

young child.

Cross-sectional nutrition survey: Survey in which all the observations are made
over a relatively short period of time (compare longitudinal survey).

Delayed cutaneous hypersensitivity: An antibody response to an antigen that is
manifested in 48 to 72 hours as erythema and inflammation at the site of the
antigen’s cutancous administration.

Dermatitis: An infectious lesion of the skin.

Dermatosis: Any noninfectious lesion of the skin. Such changes arc associated
with a number of nutrient deficiencies.

Digestibility: The percent of ingested nitrogen absorbed from the gastrointesti-
nal tract.

Duryea: A weaning mixture containing high-lysine corn and soy flours, milk
) b g
powder, vitamins, and minerals and having a protein composition of 28%.

Edema: Swelling caused by water retention. Edema is a characteristic sign of
kwashiorkor.

239



Energy: Used in the context of a protein-energy deficit, the term refers to
calories.

Essential amino acid (EAA): An amino acid that cannot be synthesized from
materials normally present in the diet at a rate commensurate with normal
bodily needs. Also called indispensible amino acid by some investigators. The
essential amino acids for human adults are isoleucine, leucine, lysine, methio-
nine, phenylalanine, threonine, tryptophan, and valine. Infants also require
dictary histidine, and newborns can require cystine until they can produce the
enzyme required for its synthesis. |W. C. Rose, Physiol. Rev. 1811938):109.

Folic acid: A substance found in green leaves and other sources, which exhibits
vitamin B activity and is used to treat certain anemias.

Failure to thrive: Persistent unsatisfactory growth of a young child for any
reason.

Faffa: A vegetable and dried-skim-milk mixture developed by the Institute of
Nutrition of Ethiopia for both complementary and exclusive feeding to young
children,

Fortification: Addition of nutrients 1o a foud, ¢.£.. soybeun protein to corn for
tortillas.

Goiter: A swellipg of the thyroid gland. whose principle lobes are located on
either side of the trachea. In matnourished populations, goiter is commonly
caused by iodine deficiency,

Gomez classification: A system for classilying malnourished children that
identifics three degrees (or grades) of malnutrition. According to this system, a
well-nourished child is one whose weightis equal to or greater than Y0% of the
S0th centile weight, that is. the median weight, of the reference population for
the age in question. First degree (Grade 1) malnutrition is indicated by a weight
in the 89% to 75% range, second degree (Grade 1 malnutrition by a weight in
the 74% 10 60% range, and third degree (Grade 11 malnutrition by a weight
less than 60% of the standard weight-for-age.

Grades 1, 11, and I} malautrition: See Gomez classification.
Groundnuts: Peanuts. See Legumes.
Gruel: A thin porridge.
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Hypodevelopment: Underdevelopmeiit or retarded development of a child.

imbalance of nutrients: A long-lasting disproportion among essential nutrients
in the diet with pathological consequences, whether or not there is an absolute
deficiency of any essential nutrient. as determined by the requirements of an
adequate liet.

Immunological tests: Tests of the conmipetence of any of the many components
of the immiune systen,

Incaparina: A processed weaning food, containing 20% protein, developed for
use in Guatemala, composed of @ mixture of processed corn and cottonseed
flour, vitamins, and mirerals.

Incidence: The number ol instances of illness commencing, or of persons
falling ill. during a given period in a specilied population. Unlike prevalence,
incidence is a measure of new cases. Incidence s usually expressed as a rate,
the denonmiinator being the average number of persons in the specified popula-
tion durtng the detined period or the estimated number of persons at the
midpoint of that period | Bull. Wid. Hith. Org. 35 119606): 753, |

Indicators of nutritional status: Physical, functional, and biochemical mea-
surcments that contribute to precise characterizitions of the nutritional status
of a group and to quantitative descriptions of changes in nutritional status.
Examples of indicators ace weight-for-age and arm-circumference measurements,

Infant: A child younger than one year of age.

Infantile tetany: A disorder in infants marked by intermittent muscular contrac-
tions and tremors, abnormal sensations, and muscular pains, which may occur
in the healing stage of rickets when blood cat:ium is reduced.

Kwashiorkor: A syndrome resulting from an acute deficiency of protein refative
to energy, usually exacerbated by infectious diseases and diarrhea and charac-
terized by edema, anorexia, apathy. and a variety of biochemical and pathologi-
cal changes. The classic example of kwashiorkor is a “sugar baby,” that is, a
child fed only a pablum of starch: such a child shows only a little weight loss
because his energy stores are preserved. Kwashiorkor and concomitant infec-
tions usually result in the death of a child, unless treated. Kwashiorkor almost
always occurs in conjunction with some degree of marasmus; childrea suffering
from a combination of these disorders do not simply manifest all the signs of
both kwashiorkor and marasmus.
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Legumes: The British usually use the terms “pulses” and “groundnuts” instead
of legumes and peanuts, respectively. Both peanuts and soybeans are legumes,
but when processed to remove the oil, have the same protein content as the
meal from oilseeds, such as sesame and sunflower seeds.

Limiting amino acid: The amino acid in a given protein showing the greatest
percentage deficit in comparison with the amino-acid pattern judged optimal
for human growth and metabolism.

Longitudinal survey: Survey in which the observations are made over a rela-
tively long period of time (compare cross-sectional survey).

Marasmus: Severe undernutrition due to chronically inadequate intake of all
nutrients, including protein, churacterized by loss of subcutancous fat and
tissue wasting. The child with advanced marasmus is both greatly underweight
and protein depleted. Advanced marasmus is the result of long-term food
deprivation, and, therefore, much of the physiological and biological response
is adaptive unlike the kwashiorkor response, which is acute and degenerative.
Between the extremes of severe kwashiorkor and marked marasmus there is a
continuum of disorders in which kwashiorkor is superimposed on marasmus.

Morbidity: The rate of discase occurrence or the proportion of discased
persons ina given population. Morbidity may be used as an indirect indicator of
nutritional status in a population and of the cfficacy of a nutrition intervention.

Mortality: The rate of death or proportion of persons who have died in a given
population. Mortality may be used as an indireet indicator of nutritional status
in a population and of the efficacy ol a nutrition intervention.

Neonatal tetanus: Acute and olten fatal infections in newborn infants usually
contracted by contamination of the open end of the severed umbilical cord.

Neonate: A child ranging in age from newborn to 28 days old.

Net protein utilization (NPU): The percent of ingested nitrogen retained by the
body, that is, the product of biological value and digestibility.

Nutrient: Any of the organic and inorganic compounds and elements contained
in foods and utilized in the normal metabolism of the body. Nutrients are
generally classified as carbohydrates, fats, proteins, vitamins, minerals, and
other metabolizable organic compounds, such as orginic acids.

Unlike the rest of this manual, Appendix 2, "How to Develop Recipes for
Weaning Foods,™ makes a distinction between energy and nutrients.

242



|Y. Hofvander and M. Cameron, Chapter 15 in Manual for Feeding Infants and
Young Children (New York: Oxford University Press, 1983), pp. 117-127.]

Nutritional Stacs: The condition of the body resulting from the intake, absorp-
tion, and utilization of food and from pathological factors affecting these
processes.

Oilseed: A seed whose amino-acid pattern is similar to that found in legumes;
the ciass includes cotton, sesame, and sunflower seeds.

Oilseed meal (presscakes): The product remaining after oil has been removed
from such plant sources of protein as soybeans, peanuts, sesame seeds, and
cotton seeds, by pressing, extraction, or a combination of both methiods. If the
meal is purified it can be used for human food. Otherwise it is used for animal
feed.

Organoleptic characeteristics: In the context of food, its taste, smell or appearance.
Preschool-age child: A child between L0 and 3.9 years of age.

Prevalence: The number of instances of malnutrition or of malnourished
persons, or of any other pheromenon of interest such as mortality or morbidity,
without distinction between new and old cases.

Pronutro: A mixture containing 22% protein, developed by the Hinds Company
of South Africa for both complementary aud exclusive feeding to young children,
The mixture is composed of soy, corn, and pearut flours, nonfat milk solids,
and wheat germ.

Protein: (1) A major class of nutrients. (2) An organic compound consisting of
amino acids linked by peptide bonds. Proteins are responsible for a wide variety
of structural and functional roles in the body, including all enzymatic activity.

Protein cfficiency ratio (PER): A biological method of estimating protein
quality. Tt is defined as weight gain per weight of protein eaten. Values are
usually measured using rats. Originally measured at different levels of protein
and the maximum value quoted; later rats were conventionally fed diets
containing 10% protein; currently, standardized procedure uses diets containing
9.09% protein. | T. B. Osborne and L. B Mendel, J. Biol. Chem., 32(1917):369.
AOAC, Official Methods of Analysis of the Association of Official Analvtical
Chemists, 11th ed. (Washington, D.C., 1970).]
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Protein score: Measures the extent o which 2 food or food combination
supplies the limiting amino acid as compared to the provisional pattern. See
amino-acid score. | Protein Requirements, FAO Nutrition Meetings Report Series,
no. 37 (Rome: FAQ, 1963).]

P.lses: Sce Legumes.

Rachitic rosary: A row of beading at the junctions of the ribs and their
cartilages. often seen in children with rickets.

Reference pattern: The pattern of amino acids in a reference protein. Also used
in a less rigorous manner o mean a pattern of amino acids used for reference.

Rickets: A vitamin-D deficiencey disorder. In rickets. mineralizition is defective
i both bone and cartilage. In children with rickets. growth is retarded, the
skeleton becomes fragile, and fractures may occur repeatedly with minimal
trauma. Defeets in dentition with delay in eruption and extensive caries may
also occur.

Salter scale: A spring scale for weighing babies with a weight limit of 25 kg,
which can be hung from a tree branch or house beam,

Staple foods: Any food that supplies a substantial part of the energy require-
ment and is regularly consumed by a community or country, for example,
cereal grains are staple foods in mos developing countries,

Stunting: Impairment of skeletal growth due to malnutrition, detected by
measurerients of height-for-age,

Supplementary food: Sce complementary food.

Superamine: A vegeinble mixture, containing 26% protein, developed by the
Ministries of Health of Algeria and Egypt for both complementary and exclu-
sive feeding to young children. The mixture contains wheat flour, chickpea
flour, lentil flour, skim milk powder, sugar, vitamins, minerals, and flavoring,.

Synergism: The combined effect of different factors, such as malnutrition and
disease, which have a total effect greater than the sum of their individual
effects.

Vaiidity: In the context of program evaluations, a criterion referring to whethey
the indicators used in the evaluation measure what they are intended to.
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Wasting: The depletion of essential cellular constituents, especially reflected in
loss of body fat and muscle tissue, resulting from prolonged food deprivation
and often associated with infections and other discases. Measured by weight-
for-age.

Waterlow classification system: A method for classifying protein-energy malnu-
trition: the so-called Wellcome classification | Lancer, 2019701:302]. The point
at which mahutrition begins is defined as a reduction in body weight below 80%
of the Harvard fiftieth percentiic or standard weight-for-age. This point corre-
sponds approximately to the Harvard third percentile. [For standard and fifticth
percentile Harvard values, see FLC. Strartand S.S. Stevenson. in: WIS, Nelson
teda) Textbook of Pediatrics. seventh edition (Philadelphia: Saunders, 195391,
Malnourished children are classificd according to two criteria: the presence or
absence ot edema and a minimum body weight above or below 604 of the
fifticth percentile or standard Harvard weight-for-age. The criteria are cross-
tabulated to produce the designation of nutritional status as follows:
Weight-for-age . bdema B
Loof Harvard sumdard) - Yes — No -
8O - 60 Kwashiorkor Undernourished
00 7 Marasmic Kwashiorkor — Marasmus

See also 1.C. Waterlow. “Classification and Delinition of Protein-Inergy Mal-
natrition,” Annex =0 In GUL Beaton and LM, Bengoa (eds.) Nutrition in
Preventive Medicine (Geneva: WO, 1976), pp. 330-355.)

Weaned: A child who has been weaned is one no longer receiving any breast
milk.

Weaning: The process during which breast milk is progressively replaced by
other nutrients—solid. semisolid, or liquid. Intake of beverages of little
nutritional value, such as tea, herbal drinks. and other medicinals does not
constitute weaning by this definition. Weaning is a transitional period termi-
nated when breast milk is no longer part of a child's diet.

Weaning food: In this manual. weaning food and complementary food are used
interchangeably. See complementary food.

Weanling: A child in the process of being weaned.
Weanling Diarrhea: Diarrhea oceuring during the weaning period, which may
be a sign of or contribute to the development of protein-calorie malnutrition.

The term was coined by Gordon et al. to emphasize the relationship between
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intestinal infection and deterioration in the diet and nutritional status that
usually follow diminution in the supply of breast milk or its complete withdraw-
al. The diarrhea is sometimes caused by infection, but may also be due to
indigestible foud and to atrophy of the intestinal mucosa, or enzyme deficiency,
particularly in long-standing cases of protein-calorie malnutrition. |J.E. Gordon
etal., Amer. J. Med. Sci. 245(1963):345. |

Xerophthalmia: Pathological changes in the eye resulting in dryness of the
conjunctiva and cornea (called xerosis) usually associated with systemic vitamin
A deficiency. The disorder may progress from dryness of the membrane covering
the exposed surface of the eye and lining of the lids, 1o softening and necrosis of
the cornea, leading to corneal collapse, scarring and blindness.

Z score: A s,core describing the difference of a measurement from the mean in
standard deviation units.
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INDEX

AA score. See Amino-acid score

Acceptability, food
determining, 104; of fortified foods, 122-123;
and weaning diets, 33, 37; and weaning
practices, 53

Acceptability testing
in complemeniary feeding programs, 159;
of processed weaning food, 140, 142

Advertising, of processed weaning foods, 147

“Advisable intake,” 62

Age, determination of, %)

Algeria, Superamine in, 118, 195, 244

Amasi, 71

Amino acids. See also Protein
deficiencies in, 13 defined, 237;
limiting, 74, 242; requirements for, 73, 75

Amino acid score
caleulation of, 72, 130 corrections for
protein quality based on, 130; defined,
237; of Thai wea ing recipe, 112

Anemia, 17
clinical indicators of, 24; defined, 237

Anorexia, defined, 237

Anthropology
ecosystems approach in, S-6: participant
observation, 8§

Anthropometry, 8, 237. See also Growth
monitoring: Weight monitoring; Arm
circumference

Antinutritional substance, defined, 237;
See also Toxins

Antioxidants, in premixes, 132

Arm circumference
measure of, 98; as indicator of nutritional
status, 180-181; as risk factor, Y9

Arm circumlference tapes, 225-226

Ascorbic acid, 05, 132

Atrisk indicators, defined, 237, See also
Indicators

Attitudes
interview, J0-11; and weaning diets 33;
and weaning practices, 52

Availability, food
in Indonesian weaning food project, 115;
information gathering on, 103-104; in
Nepalese weaning-food project, 109; and
weaning practices, 33, 52

Avoidancee, food
and weaning diets, 33, 37; and weaning
practices, 83

Bacterial infections, and nutritional
needs, 62, See also Infectious diseases

Baked products line, 135, 136
Baking, process of, 120-121
Bal-Ahar project, in India, 137, 153, 195
Banana, in basic mixes, 207
Bangladesh, International Center for
Diarrheal Discase Research in, 82
Basic mix
defined, 67; ingredients for, 207; protein
supplements in, 208-209; staples in, 208-209
Beam scales, 90, 91
Beans
as complementary protein, 75; effect of
cooking on, 211
Behar, Moises. 20, 27
Beliefs. See also Attitudes
and implementation of weaning-food
projects, 106; and weaning diets, 33; and
weaning practices, 52
Benin, infant mortality in, 23
Beriberi, defined, 238
Bienestarina, in Colombia, 119
Biological value, defined, 238
Biotin, 065
Bitot's sputs, 24, 238
Bolivia
Chicolac in, 119: Maisoy in, 119
Breast feeding
and complementary foods, 58; during
iliness, 81
Breast milk
adequacy of, 561 in developed vs. develop-
ing world, 02; in weaning dicet, 64, 66
Budgeting, in weaning-ford projeet, 125
Butter, in multimixes, 68

Calcium, 66, 132

Calculated protein efficiency ratio
(C-PER), defined, 238

Caorie, defined, 238

Cameron, M., 68

Carbohydrates, defined, 238

CARE, 165, 166, 167, 168

Cash crops, 104

Cuash income
and weaning diets, J0; and weaning prac-
tices, 53

Cassava, 68, 104

Cassava flour, in basic mixes, 207

Catholic Relief Services, 165

Centile, defined, 238

Cercals. See also specific cercals amino-acid
deficiencies in, 131; defined, 238; gruels
made from, 60; malted, 69; in multimixes,
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68: protein in, 69, 75-76; types f, 129; in,

weaning recipes, 216

Cerex, in Guyana, (18-119

Change, obstacies to, 105-106

Chatillon IN-50 scale, 230

Chizkpeas, protein in, 69

Chicolac, in Bolivia, 119

Children, malnousished, 151-152. See also
Malnutrition

Chile, Fortesan in, 153

Chinese Wood Scale, 228

Chloride, 66

Choline, 65

CMS Model DM 20 Seale, 229

CMS Model MP25 Scale, 229

CMS Plastic Tubular Weigher, 231

Coconut milk, 71. See alvo Milk

Cocoyam, in hasic mixes, 207

Colombia
Bienestarina in, 119; Colombiharina in,
195; Duryeain, 118, 230

Colombiharina, 1R, 195, 238

Colostrum, defined, 238, See also Breast
Milk

Comnumity
in complementary feeding program,
162-163: and data collection, 47; ecosys-
tems approach o, 5-6; enlisting support of,
9-10: malnutrition in, 15; project partici-
pation of, 105; support of, 106-107; and
weaning dicts, 37: weaning practices in,
7-8, 33

Community Nutrition Profile, 179

Complementary feeding programs
coordination with health services of, 16:4;
food aid in, 165-167; food ration in.
I89-160: participation in, 163; role of,
149-150; and seasoaal food shortages,
163 selection of participants for, 151-152;
selection of program mode, 152-158; self-
sustaining, 164

Complementary food
defined, 238: weaning foods as, 56

Complementation, defined, 239

Confounding variables, defined, 239

Conjunctiva, defined, 239

Contaminated foods, 34

Cooking, effect on food of, 211

Copper, 66

Corn, anuno-acid deficiencies in, 131,
See aiso Maize

Cost analysis, 145

Costa Rica, torti-rice in, 119
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Costing, of processed weaning foods,
143-144

Cottonseed
amino-aeid deficiencies in, $31; antiphys-
iological substances in, 131; protein con-
centrate of, 76

Cowpeas, 104

Cretinism, defined, 239

Cross tabulation, Waterlow's method of, 20

Cross-sectional nutrition survey,
defined, 239

Culture. See also Attitudes; Beliefs
and weaning food use. 2, 3; weaning prac-
tices in, 5-6

Data collection. See also Interviews
dict history in, 44-45; general questions
on diet and feeding practices, 43; infor-
mation-gathering techniques, 41, 42; and
interview attitudes, H0-41; interview
format, 42-43; proeedure for, 47-51; and
project evaluation, 175, 177; recording
interview results, -L3; socioeconomic
factors, 45-47

Death, cause of, as indicator of
nutritional status, 25-27. See also Mortality

Delayed cutancous hypersensitivity,
defined, 239

Denmark, infant mortality in, 25

Dermatitis, defined, 239

Dermatosis, defined, 239

Detecto baby seale, 90, 91

Developing countries
at-risk children in, 151 child mortality
in, 17 complementary feeding programs
in. [49: problems of, 2; protein sources
in, 7374

Diarchea
causes of, 320 and natritional status, 181
severe, 8In; treatment of children during,
151

Diet history, obtaining, 45

Lict, weaning

adequate, 2: breast milk in, 64, 603
evaluation of, 31: factors affecting, 32;
aceeptability and avoidance of foods, 33,
A7; cash incomes, 40; commu ity 37;
family, 37: food availability and usage, 33
food budgets, 40: food sharing, 40; fuel
availability, 37; knowledge and beliefs, 33;
maternal, 37, 40; general questions on, 43;
impact of water on, 38: introduction of
new, 108-111: Thai recipes for, 112, 113



Dictary surveys, 127, See also Surveys

Digestibility
defined, 239; evaluation of, 13); of protein
food, 71-72

Digital clectronic scales, 92

Discase, aad nutritional status, 1, 181,
See also Infectious diseases

Distribution
in complementary feeding programs, 163:
of processed weaning foods, 146

Dole programs, 150

Durvea, in Colombia, 118, 239

Economics, effect on weaning food use
of, 4. See also Marketing

Ecosystems approach, to community study,
56

Edema
defined. 239 of kwishiorkor, 22: in weight
monitoring, 43

Education, in complementary feeding
programs, 133, 160-161

Egypt, Superamine in, VIS, 195

Energy, defined, 2410

Lnergy requirzments
for infants and voung children, 61-62, 6.3;
in multimix, 212, 205 in raw vs. processed
foods, 210

Energy-rich complements, in multimixes,
O8-6Y

Entitlement programs, 194

Essential amino acid (EAA), defined,

20, See also Amino acids

Ethiopia, Faffain, TI8, 133

Ethnographic technigues
field notes, 199; files, 200; observations,
2000, 202: record keeping, 199; tare
recorders, 2(X)

Evalustion. See also Process evaluation;
impact indicators in. 181-183; of Indonesian
weaning-food project. 116; marketing, 147;
of Nepalese weaning-food projeet, 110-111;
building in evaluation system for, 174-180;
control groups, 184 impact of program in,
180-185; and implementation, 177; limita-
tions of, 177-180; preintervention and
postintervention testing in, I84; and
program design, 177; purposes of, 17317+
quasi-experimental and nonexperimental
designs in, 184 validity in, 185-186; of
Thai weaning-food projects, 114-115; of
weaning-food project, 125

Examinations. See also Growth

monitoring; one-time, 86; serial, 86
Extrusion, process of, 120-121, 132-133
134

Faffa
defined, 240 in Ethiopia, 118

Failure to thrive, 17
causes of, 35 defined, 240

Family pot, multimix from, 219, 220-221

Fats. in multimixes, 68, 214

Fava, in Ethiopia, 119, 153

Feasibility studies. for commercial
weaning food project, 126-127

Feeding, complementary
vi. breast feeding, S8; initiation of, 56,
59 model for, S8

Feeding practices, 31
child, 320 detrimental 34-35;
factors affecting, 32

acceptability and avoidance of foods,
33, 37 cashincomes, 40; community,
37 family, 37: food availability and
usage, 33; food buggets, H0; food sharing,
H0: fuel availability, 37; knowlcdge and
beliefs, 33 maternal, 37, 40
general questions on, 3 impact of water
on, 8-

Feeding programs, on-site vs. take-home,
152-158. See also complementary feeding
programs, 1+

Field visits, in feeding programs, 153

Fieldwork. See also Data collection
alternative information networks in, 11:
assessing need for intervention in, 8; browd-
based evaluation strategies in, 13: cultural
imphications tor, 5-6: cultural rules in, Y;
enlisting community support for, Y-10;
outeomes of interventions in, 10-11; pilot
programs in. 11, 13; weaning process in,
-8

Fieldworkers, 3

Fluid-products process, 133, 135, 130

Flutd requirements, for infants and
young children, 6. See also Water

Fluoride, 66

Folacin, 132

Folic acid, 65, 240

Follow-up, in feeding programs, 15}

Food and Agricultural Organization
(FAOY, 194 energy requirements
established by, 111; nutritional require-
ments recommended by, 61-64

Food aid, 11
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in complementary feeding programs, 165;
in Somalia, 166-167

Food budgets
and weaning diets, 40; and weaning prac-
tices, 53

Food-preserving programs, 191

Food square
introduction of, 64, 67; planning multimix
using, 206, 210, 211-215

Food use
analysis of, 103, 109; in Indonesian
wean.ng-food project, 115

Foree feeding, 78

Fortesan, in Chile, 153

Fortification
defined, 240; guidelines for, 122-123

Fruits
preparation of, 79; in weaning recipes,
216

Fuel availability
and weaning diets, 37; and weaning prac-
tices, 53

Gari, in basic mixes, 207
Glucose, in oral rehydration therapy, 82
Goiter
clinical indicators of, 24; defined, 240
Gomez. classification, of malnutrition,
20, 96, 186, 240
Government subsidics, 191
Grains, 117, Sce also Cereals
Green leaves
clfeet of cooking on, 211; in multinixes,
217
Groundnuts
defined, 240 in weaning recipes, 217
Growth curve
interpreting, Y4-95; on weight growth
charts, 87-88
Growth monitoring, 151-152. See also
Weight monitoring; in complementary
feeding programs, 161-162; determining
age of child in, Y0; importance of, 85-86:
limitations of, 100, in on-site feeding
programs, 157-158: teacking mothers
about, 1(X);
techniques for, 85-86
importance of regular weighing in, 95
interpreting growth curve, 94-95; measur-
ing weight, Y0-93; one time vs. serial
examination, 86
tools for
arm circumference, 225, 226;
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length/height boards, 231-232; scales,
226-231; weight-for-height wall chart,
232
weight monitoring, 86-87
Gruel
consistency, 215; defined, 67. 240; foods
used in, 72; for infant feeding, 60-61;
preparation of, 79; in weaning recipes,
220; wheat-bread, 71
Guatemala
child mortalitv in, 26; INCAP in, 195:
Incaparina in, 18, 119; infant mortality
in, 25; new family foods in, 37
Guyana, Cerex in, 118

Harvard reference standards, 20

Health, teaching mothers about, 100

Health serviees, coordination of
complementary feeding programs with, 164

Height, measurement of, Y7

Hofvander, Y., 68n

Hunger, seasonal, 163, See also
Malnutrition

Hyderabad, India, National Institute
of Nutrition in, 109

Hypodevelopment, defined, 241

Hiness
feeding after, 83; feeding during, 81-82;
treatment of children during, 151
Imbalance of nutrients, defined, 241
Immunological tests, defined, 241
Incaparina, in Guatemala, 118, 119, 241
Incidence, defined, 241
India
Bal-Ahar project in, 137, 153, 195; infant
mortality in, 25; multimixes in, 220;
National Institute of Nutrition in, 109
Project Poshak in, 165; water use in, 38
Indicators
of nutritional status
direet
anthropometric, 18, 21 biochemical,
18: clinical, 21-24
defined, 241
indirect, 21
how to interpret, 21-27; mortality
and morbidity as, 21-27
of program impact
accuracy of, 182, 183; »nthro-
pometric, 18, 21; mortality
and morbidity as, 181-184; sensi-
tivity of, 180, 181; validity of,
185, 186



Indonesia
community nutrition profile in, 179;
introduction of new weaning foods in,
115-116; weight growth charts in, 88
Infant
defined, 241: meal plan for, 218-219;
nutritional requirements for, 57
Infantile tetany, defined, 241
Infectious diseases
and child mortality, 1; and feeding, 83;
and nutritional needs, 62
Information-gathering techniques, 41, 42
Institute for Food Research and Product
Development (fFRPD), in Thailand, 195
Institute of Nutrition of Central America
and Panama (INCAP), of Guatemala, 195
Institutions, support of, 106-107
International agencies, 194
International Center for Diarrheal
Discases Research, Bangladesh, 82
International Children’s Emergenc
Relief Fund (UNICEF), United Nations,
110, 194
International Union of Nutritional
Sciences (IUNS), 9899
Interviews. See also Ethnographic
techniques; attitudes toward, 40-41; format
for, 42-43; peneral questions in, 43; guide-
lines for, 202; informal vs. formal, 42;
recording results of, 43; with mothers,
49-51
lodine deficiency, 24
Iron, 66
deficiency, 24; in muldmix, 212, 214
ITAC Model 800 scales, 228-229

Jelliffe, D.D., 68n

Kareesheh, 71

Kathmandu, Food Rescarch Laboratory in,
109

Ketjap, 71

Kishk (kishkeh), 71

Knowledge, and weaning diets, 33. See also
Attitudes; Beliefs

K umudini Bar scale, 227

Kwashiorkor, 17

clinical indicators of, 21-23; defined, 241;
in growth-monitoring programs, 95

Labeling, of processed weaning foods,
143
Laboratory iesting

in Nepalese weaning-food project, 109; in
Thai weaning-food project, 111

Land reform, 190

Leaf protein, amino acid deficiencies
in, 131. See alse Green leaves

Leban, 71

Lebneh, 71

Legislation wage, 190

Legumes, 117
amino-acid deficiencies in, 1315 antiphys-
iological substances in, 131; defined,
242; cquivalent weights caleulated for, 222;
protein in, 69, 76, types of, 129; in
weaning recipes, 217

Length, measurement of, 97, See also
Growth monitoring

Length boards, 86-87

Liquid processing, 120-121

Lima beans, protein in, 69

Limestone, 132

Limiting amino acid, defined, 242

Longitudinal survey, defined, 242

Lupine, antiphysiological substances
in, 131

Magnesium, 66
Mahidol University, Institute of
Nutrition at, 111, 114
Maisoy. in Bolivia, {19
Maize. See also Corn
in basic mixes, 207; as complementary
protein, 75; effect of cooking on, 211; in
weaning recipes, 216
Malnutrition. See also Undernutrition
and child mortality, 1; children at
risk for, 98-99, 1(X);
clinical indicators of
anemia, 24; goiter, 24; kwashiorkor, 21-23;
marasmus, 23; vitamin A deficiency, 23-24
determinants of, 28; effects of, 19;
factors contributing to, 1, 15; Gomez
classification of, 20, 96, 186, 240;
indicators of, 18;
weaning-age, 2, 3
econonic loss associated with, 5;
indirect solutions to, 190-191
Malting, 69
Marasmus, 17
causes of, 35; clinical indicators of, 23;
defined, 242
Marsden Model 165 Scale, 230
Marketing
acceptahility testing, 140, 142, 159; adver-
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tising, 147; distribution, 146; evaluation
of, 147; packaging, 142-143; pricing,
144-145; product selection, 140, 142; sales
organization, 146-147; studies, 126-127

Mauritania, infant mortality in, 25

Mellander, Olof, 69

Mexico
infant mortality in, 25; weaning interven-
tionsin, 11, 12

Microtoise height measure, 232

Milk. See also Breast milk
acid, 71; coconut, 71; in weaning recipes,
217

Millet, in basic mixes, 207

Milling, process of, 120-121, 135, 136

Minerals
in multimixes, 70; requirements for infants
and children, 62, 66

Miso, 71

Morbidity
defined, 242; as indicator for evaluating
program impact, [81-184

Morley, David, 18, 87

Mortality
defined, 242; as indicator of nutritional
status, 21, 24-25; as
indicator of nutrition program impact,
181-184

Mothers
impact on feeding practices of, 37, 40;
impact on weaning practices, 53; inter-
views with, 49-51; participation of, [1;
teaching, 100; weaning food recipes
developed by, 205

Multimixes
alternative, 217; basic ingredients of, 206:
basic staples in, 68; defined, 67; encrgy-
rich complements in, 68-69; family
cooking pot, 219, 220, 221; food value of,
214; guidelines for planning, 211, 220;
Jelliffe's classification of, 68n; minerals
in, 70; protein-rich compiements in,
69-70: vitamins in, 70

National Center for Health Statistics,
Us, 20

Natto, 71

Neonatal tetanus, defined, 242

Neonate, defined, 242

Nepal
home-based strategy in, 169; introduction
of new weaning diets in, 108-111; nutri-
tion surveys in, 169; Save the Children
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Fund of, 96

Net protein utitization (NPU), 72, 242

Netherlands, Central Institute for
Nutrition and Food Research in, 109

Niacin, 64, 132

Night blindness, 23, 24

Nursing, capacity for, 57. See also
Breast feeding

Nutrient, defined, 242

Nutrition, teaching mothers about, 100

Nutritional deficiency, and child
mortality, 1

Nutritional requirements
and age, 57; defined, 62n; encrgy, 61-62,
63: minerals, 62, 66; protein, 62, 63;
vitamins, 62, 64-65

Nutritional status
anthropometric indicators of, 180-181;
defined, 243; indicators of, 18, 21,
24-27, (see also Indicators); information
on, 108; one-time assessment of, 86

Nutritional value

determining, 1(4; of raw vs. processed
foods, 210

Nutrition Center of Philippines, 95

Nutrition survey, in Nepal, 1691. See also
Surveys

Oats
in basic mixes, 207; effect of cooking on,
211

Oils, in multimixes, 68

Oilseed meals, 117, 129, 243

Oilseeds, 243
amino-acid deficiencies in, 131; protein in,
76; types of, 129

Oral rehydration therapy (ORT), 80
defined, 81; solution used for, 82

Organoleptic characteristics, 243

Packaging
in complementary feeding programs, 160;
in feeding program guidelines, 153; of
processed weaning foods, 142-143

PAG Guideline No. 10, 123

Palm oil, in multimixes, 217

Parasitic infections, and nutritional
needs, 62

Participant observation, 8, 42, 51

Pathweight electronic scales, 231

Peanut
amino acid deficiencies in, 231; protein
in, 69; protein concentrate of, 76



Peru, water use in, 39

Philippine Bar Scale, 227

Philippines, Nutrition Center of, 95

Phosphorus, 66

Phylloquinone, 65

Pilot programs, 11, 13

Pilot testing, 104
in Nepalese weaning-food project, 110; in
Thai weaning-food project, 111

Plantain, in basic mixes, 207

Planning, of weaning-food project, 125

Poshak, Project, 165

Potasstum chloride, in oral rehydration
therapy, 82

Potato
in basic mixes, 207; effect of cooking on,
2115 in multimixes, 68; protein in, 76-77;
in weaning recipes, 216

Potassium, o6

Preschool-age child, defined, 243

Prevalence, defined, 243

Pricing, of prr.cessed weaning foods,
144-145

Processed foods, vs. raw foods, 210, 221

Process evaluation

defined, 233; establishing a diagnosis of
nutrition problems for, 233-234;

intermediate indicators in, 236; implemen-

tation in, 235, 236; program plan, 234
Project workers, 5
Promaotion, in feeding program
guidelines, 153
Promotional agents, 107
Pronutro, in South Africa, 118, 243
Protein
animal vs. vegetable, 62n, 69, 73-74;
assessment of safe levels of, 70-72, 73, 74;
in basic mixes, 208-209; in cereal gruels,
60; complementary, 75; defined, 243;
digestibility of, 71-72; incomplete, 74;
in multimix, 212, 214; nutrient value of,
70-74;
plant
vs. animal, 62n, 6Y, 73-74; concen-
trates, 76; increasing quality of, 74-77;
mixtures, 77
requirement for infants and children,
62, 63 in weaning food recipes, 206
Protein efficiency ratio (""ER), 243
rretein quality, 70
Pretein-rich compler.ents, in multimixes,
6919
Protcin-rich supplements

examples of, 71; in fortification programs,
122, 123

Protein score, defined, 244

Puffer, Ruth Rice, 27

Pulses, defined, 244

Pyridoxine, 64, 132

Rachitic rosary, 244

Ramathibodi Hospital Research Center,
Bangkok, 111

Raw foods, vs. processed foods 210-221

Raw foods, volumes and weights for,
222,223

Recipes, Weening Foods
general considerations, 205-210; rice in,
216; Thai, 112, 113

“Recommended intake,” 62

Records, clinical, 15, 17

Reference pattern, defined, 244

Research. See Fieldwork

Respiratory disease, and nutritional
status, 181, See also Infectious discase

Retinol, 65

Riboflavin, 64, 132

Rice
amino-acid deficiencies in, 131; in basic
mixes, 207; as cash crop, 104; effect of
cooking on, 211; in multimixes, 217; in
weaning recipes, 216

Rickets, defined, 244

Risk factors, 99. See also Indicators

Rolles-drum drying, process of, 120-121,
133, 134,137

Roots
gruels from, 615 in weaning recipes, 216

“Safe levels,” 62
Sago, 68
Suhli hemoglobinometer, 24
Sales organization, for processed
weaning foods, 146-147
Salt, table (NaC!)
iodized, 132; in multimixes, 69; in oral
rehydration therapy, 82
Salter scale, 91
defined, 244; model, 229, 235
Sanitary practices, 2, 138
and preparation of weaning foods and,
78-79; utensils, 79
Sarbottam Pitho (Super Flour), 110
Scales
bar, 227-228; dial spring, 228-230; digital,
231; in Indonesian weaning food project,
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115; localy, vs. commercially manufactured,

226, 227; single-beam, 227-228; tubular

spring, 230-231; for weighing children, 90-93

Sesame protein
amino-acid deficiencies in, 131; concen-
trate, 76

Sexual differences, in weight for
growth, 88

Sexual taboos, and weaning practices,
5,7

Shanta Bhavan Hospital Community Health
Program, in Nepal, 169

Sharing, food and

weaning dicts, ) and weaning practices, 53

Shorr Measuring Board Construction
Kit, 232

Sodium, 66

Sodium bicarbonate, in oral rehydration
therapy, ¥2

Somalia, food aid in, 166-167

Sorghum
amino-acid deficiencies in, 131; in basic
mixes, 207

South Africa, Pronutro in, 118

Soybean, 104

amino-acid deficiencies in, 131; antiphys-

iological substances in, 131; protein con-
centrate of, 76; protein in, 69

Spray drying, process of, 120-121, 133,
134

Sri Lanka, Thriposha program in, 118,
119, 153, 160-171

Standardization exercises, 92

Staples

in basic mixes, 208-209; defined, 244 equiv-

alent weights caleulated for, 222
Starch-rich foods, types of, 129
Starvation, of sick children, 34
Storage

in complementary feeding programs, 160;

stability, 130
Strategies, weaning-food

appropriateness of, 193; centrally processed

weaning foods in, 192; and coordination
of intervention efforts, 196: donated foods
in, 192-193; and education and legislative

roles of government, 193; and governmental

resources, 189: and government subsidies,
191; home- and village-prepared foods in,
192; and indirect solutions, 190-191; and
need for multiple strategies, 191-196; and
role of institutions, 194-196; selection
process for, 189-190; social costs and
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benefits, 187-189
Stunting, defined, 244
Sucrose, in oral rehydration therapy, 82
Sulfur, 66
Sunflower, protein concentrate of, 76
Superamine, in Algeria and Egypt, 118,
193, 244
Super Flovr, (Sarbottam Pitho), 110, 111
Super Season scales, 230
Supcavin'on, in complementary feeding
programs, 162
Supplementary food, defined, 244
Supplements. inappropriate age for
introducing, 34
Surveys
cross-sectional nutrition, 15, 239
local, 18; national, 19
dietary, 127; formal, 51;
longitudinal, 15, 17, 242
advantages of, 19-20; disadvantages
of, 20
in Nepal, 169
Svanberg, UIf, 69
Sweet potato, in basic mixes, 207
Synergism, defined, 244

Tahu, 71

Tansi bar scale, 228

Taro, in basic mixes, 207

Technology, effect on weaning-food
use of, 4

Tempeh, 71, 217

Thailand
IFRPD in, 195 introduction of new
weaning diets in, 111-115; Mahidol Uni-
versity Institute of Nutrition in, 111, 114

Thai Standard for Infant Foods, 111

Thiamine, 64, 132

Thriposha program, in Sri Lanka, 118,
119, 153, 168, 170-171

Time-saving technologics, 190-191

Timing, in complementary feeding
programs, 156, 163

Tocopherols, 65

Tofu, 71

Torti-rice, in Costa Rica, 119

Toxicity. evaluation of, 130

Toxins, natural, 130, 131

Traditional societies, weaning practices
in, 55

Training, in complementary feeding
programs, 162

Tubers



gruels from, 61; in weaning recipes, 216
Tunisia, rural diet in, 74

Undernutrition, evaluation of
clinical records for, 17; crosssectional nurri-
tion surveys, 18-19; longitudinal surveys,
19-20; obtaining data for, 15, 17

United Nations
International Children's Emergency Relief
Fund, 110, 194; Thriposha program
supported by, 168

United Nations University (UNU),
Nutritional requirements recommended
by, 61-6-4

United States National Center for Health
Statistics, standards, 20

University institutes, 195

Utensils, cleaning, 79

Validity
defined, 244: in project evaluation, 185186
Vegetable protein mixtures, procedure
for devising, 77
Vegetables
lealy
minerals in, 66; vitamins in, 63
preparation of, 79; protein in, 09;
protein concentrates, 76
Viral infections, and nutritional
needs, 62
Vitamin A, in multimix, 2132
Vitamin A deficiency, clinical
indicators of, 23-24
Vitamin C, in multimix, 212, 214
Vitamins
in multimixes, 70; in premixes, 132; require-
ment for infants and children, 62, 64-65

Wage legislation, 190
Wall chart, weight-for-keight, 232
Wasting
defined, 86, 245;
measurement of
arm circumference, 98; weight-forage
classification, 96; weight-forheight,
9697
Water
impact on weaning practices of, 38-39; in
oral rehydration therapy, 82
Waterlow classification system, 20), 245
Water requirement, for infants and
young children, 63
Weaning

interventions
and inclination to change, 13;
introduction of, 11
period, 31n;
practices
analysis of, 103, 109;
interview questions on, 50;
introduction of new, 105;
socioeconimic factors affecung, 46, 52-53;
in traditional societies, 55
problems, 36
process
age of child in, 6: in community
context, 7-8; length of, 7;
malnutrition during, 2, 3; and
traditional feeding practices, 7-8
Weaning diarrhea, 245
Weaning-food projects
commercial
planning. 124-127; product selection and
devclopment in, 127-130; product testing
in, 129-130
flinancing of, 13Y;
production facilities for, 140, 141
Weaning-food projects, home- and
village-level, 11
developing, 102
analysis of food-usage and weaning
practices, 103; determining acceptability
and nutritional value in, 104;
information gathering on food availability,
103-104: pilot testing in, 104-305
implementing
community and institutional support for,
106-107; and community participation,
105; introduction of new weaning practices,
105; means of change, 106;
obstacles to change, 105-106
in Nepal, 10; role of government in,
102; structure of, 102; in Thailand,
113115
Weaning foods, 7
as complementary foods, 56
composition of, (4-66
made from adult foods, 67;
multimixes, 68-70
defined, 239, 245; and frequency of
preparation, 78; home-made, 108-109;
introduction of, 77-78; natural toxins
in, 130
processed, 117, 130
buked products, 135, 136; comparison
of alternatives, 120-121;
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development of new, 123; extrusion Yeast, amino-acid deficiencies in, 131

process, 132-133, 134; fortification of Yogurt, 71

triaditionat foods, 122-123; by fluid-products

process, 133, 135, 136; international Zine, 66

expericnce with, 118, 119; marketing of, Zine sulfate, 132
140-147: by milling, 135, 136; Z-score pattern, 186, 246

principal types of, 118; roller-drum
drying, 133, 134, 137; sources of 128-129;
specifications for, 123-124; by spray-drying,
133, 134
sanitary practices and, 78; strategies for, 2
(see also Strategies): utensils used with, 79
Neanling, defined, 245
Neighing Group Monthly Report, 178
Weight
measuring, %-93; at risk factor, Y9
Weight-for-age, as indicator of
nutritional status, 180-18]
Weight-for-age charts, 85
Weight-for-height, as indicator of
nutritional status, 180-181
Weight growth charts
information collected on back of, 89-90;
interpreting, 87-88: modifications in, 88-89
Weight monitoring
and breast feeding, 57; edema as problem
in, 95: vs. height as measure, 86-87;
regular scheduling of, 95
Wet nurses. 59
Wheat
amino-acid deficiencies in, 131;
in basic mixes, 207
Wheat Soya Blend, in Thriposha
program, 168
Women
in home- and village-level projects, 102;
impact on feeding practices of, 37, 40;
as promotional agents, 107
Woodland, M., 18
World Bank, 113, 194, 195
World Food Program, 165, 16Y
World Health Organization (WHO), 194
energy requirement established by, 111
nutritional requirements recommended by,
01-64; and oral rehydration therapy, 82:
reference values of, 20; weight growth charts
promoted by, 87-90

Xerophthalmia, defined, 246
Yam

in basic mixes, 207;
in multimixes, 68; protein in, 76
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