
A METHODOLOGY FOR
 

DIAGNOSING CAUSES OF MALNUTRITION AT THE COMMUNITY LEVEL
 

- THE CALl APPROACH 

James C. Eckroad
 

January 1981
 

Office of Nutrition
 
Agency for International Development
 

Washington, D.C. 20523
 

Community Systems Foundation
 
1130 Hill Street
 

Ann Arbor, Michigan 48104
 



FORWARD
 

During the decade of the 1970s, many countries undertook nutrition
 

planning activities with the objective of integrati.ng nutrition concerns
 

into national and sector-level policies and programs. These experiences
 

led to a growing recognition of the need for micro-level analysis of
 

nutrition problems and their causes and the desirability of regional
 

and community involvement in planning activities. In response to this
 

insight, the U.S. Agency for International Development undertook a pro­

gram to stimulate the development of diagnostic and analytic tools for
 

community-level nutrition planning.
 

As part of this program, A.I.D. provided foinding for a project
 

which would develop and test a methiodology for diagnosing the causes of
 

malnutrition at the community level and prescribe interventions that
 

could be best implemented within the community environment.
 

A contract was given to the Fundacion Para la Educacion Superior
 

(FES), a Colombian, non-profit organization which has worked coopera­

tively from time to time with the Community Systems Foundation of Ann
 

Arbor, Michigan. Under this contract a University of Valle research
 

team was assembled and this team and Community Systems Foundation staff
 

together carried out the task of developing and field testing a metho­

dology. The work took place in Call, Colombia and the surrounding Cauca
 

valley from 1974 to 1978. 

In mid-1978 an evaluation team reviewed the methodology and field
 

experiment and concluded that an approximate methodology had been devel­

oped and that it was ready for application under real life conditions.
 

That methodology has been incorporated into this manual or field guide
 

which will be of interest and use for those interested in the further
 

application and testing this or any other community-level diagnosis
 

methodology.
 

http:integrati.ng


or recommended
This document should not be viewed as a model 


approach but rather as a description and analysis of the approach
 

used in Cali. Itmay be experimented with and adapted to different
 

conditions and hopefully Itwill be modified and improved with use. It
 

training
is anticipated that the field guide will also serve as a useful 


tool.
 

The Office of Nutrition would welcome reports of experiences with
 

its application.
 

Martin J. Forman
 
Director
 
Office of Nutrition
 
U.S. Agency For International
 

Development
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Preface
 

The methodology presented in this manual evolved from the work and
 

ideas of many individuals over a period of many years. While it is impos­

sible to credit all of those who have participated, it would be unjust not
 

to briefly recount the history of the work, mentioning some of the principal
 

characters. There were actually three seFarate phases: (1)the initial
 

period, during which most of the general ideas were formulated that led
 

to an Office of Nutrition, United States Agency for International Develop­

ment financed project with the Fundacion para la Educacion Superior (FES)
 

and Community Systems Foundation (CSF); (2)the period during the project
 

when the actual diagnostic procedures were developed; and (3)a final phase,
 

which began during the project and extended beyond it, during which many
 

of the ideas have been extended to other countries and have been modified
 

for different applications.
 

The initial period corresponds to activities which were carried out
 

in the Department of Systems Engineering at the Universidad del Valle in
 

Cali, Colombia. Problem-oriented teaching methods were used by having
 

groups of students work on solving real problems in the University Hospital.
 

This eventually led to the identification of malnutrition as one of the
 

most serious health problems in Colombia. The students then began to apply
 

their "systems approach" to better understanding of the .auses of this
 

problem. This evolution is important because it resulted in a much broader
 

definition of the problem than might have been expected from the tradition­

al food and nutrition fields.
 

During this time the Universidad del Valle was heavily involved (as
 

it still is) in very innovative wurk in the area of primary health care;
 

there were also several international agencies in Cali working on related
 

problems. Thus, there are quite a few persons (students, faculty and others),
 

from a variety of backgrounds, who helped in the initial formulation of
 

the concepts. The result was a proposal to AID, which Professor Wilson
 

presented through FES and CSF, to develop a diagnostic methodology based
 

on the "nutrient flow model."
 

AID decided to fund the project through the Office of Nutrition as
 

"basic research" which may have applicability worldwide. During this
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four-year project (1972-1976) the general concepts were conyerted into a
 

practical field methodology. Because of the importance of this second
 

phase, an attempt is made to name the principal persons who participated
 

as project staff and contributed to the formulation of this methodology:
 

Lusi Fajardo and Dean Wilson (co-directors), Oscar Bola-os, Alberto
 

Pradilla, James E..kroad, Ramiro Munoz, Fany Victoria, Bety de Ramirez,
 

Gloria Quintero, Giovanni Acciarri, Arturo Erazo, Carlos Sistiva, Magda
 

de Hernandez, Maria Luisa de Franco, Susana Villa, Aida Tello, Olga
 

Estrada, Martha Cifuentes and Frankelina Viveros.
 

Also during the project there were many visitors from seyeral coun­

as from the United States. These
tries in Latin America and Africa as well 


visitors often led to activities in other countries which are attempting
 

to apply parts of the methodology. Activities in the Dominican Republic,
 

Chile, El Salvador, Honduras and Zaire have had son'e direct relationship
 

to the project staff, and have helped to enrich the methodology.
 

In addition to the innumerable persons who contributed their ideas in
 

the development of the methodology, the following persons have worked to­

a way that will capture the environ­gether to describe it in this manual in 


ment in which it evolved: Richard Paullin, Dean Wilson, Luis Fajardo,
 

Donald Schbn and Giovanni Acciarri.
 

James C. Eckroad
 
Ann Arbor, Michigan
 
December 1985
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INTRODUCTION
 

The nutrition planner must often deal with difficult intervention
 

choices complicated by economic constraints and political pressures. What
 

should he do? Should his resources be used for projects in sanitation and
 

health, or should he select projects which are designed to increase nutri­

ent consumption (e.g., focd production, reduction of food losses, education
 

on nutritious foods, etc.)? How should the planner allocate scarce human
 

and financial resources among projects? What portion of his resources
 

should be assigned to which program areas in order to maximize impact?
 

Seldom, if ever, does the planner enjoy the advantage of basing deci­

sions on comlete data; rather, he must usually rely on only partial infor­

mation about the nutritional status of the population, and about the feasi­

bility and comparative efficacy of various interventions. Compounding his
 

dilemma is the seemingly endless array of diverse interventions from which
 

to choose. These would include projects in such areas as: agricultural
 

production, food supplementation, food processing and preservation, land
 

reform, food stamps and/or rationing, nutrition education, potable water,
 

sanitation, diarrhea control and even immunization. Moreover, in selecting
 

projects or an intervention strategy, the planner is confronted with (often)
 

considerable pressures from other institutions and interest groups to se­

lect a specific strategy.
 

This manual has been prepared to assist nutrition planners in select­

ing appropriate interventions for implementation at the national, regional
 

or local/community level. Based on the experiences of the project team in
 

Call, Colombia, the manual presents a detailed description of a diagnostic
 

methodology which has proven useful and practicable for planners to: (a)
 

assess expeditiously and economically the nutritional status of a popula­

tion; (b)determine the principle cause of malnutrition; (c) identify and
 

compare various intervention strategies for that population; (d)select
 

from among the possible interventions a program for improving nutritional
 

status; and (e)specify in quantifiable amounts the probable benefit of
 

the intervention program.
 

In addition, since the selection of a program -- using this diagnostic
 

is based on the analysis of certian explicit variables,
methodology --


these same variables can also be utilized as basic indicators for the
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monitoring and evaluation of the program. Thus, the methodology has dual
 

applications, In: (1)program selection, and (2)program monitoring and
 

evaluation.
 

Because of the complexity of the nutrition problem and because the
 

critical factors and relationships can be expected to change from one envi­

ronment to the next, we do not expect this methodology to be applied uniform­

ly in all situations. What works for the Cauca Valley in Colombia is not
 

likely to be appropriate for the West African Sahel. Nevertheless, we be­

lieve that the basic diagnostic methodology is universally applicable; only
 

the appropriate procedures will require modification to the specific envi­

ronment.
 

Application of this methodology requires flexibility and creativity on
 

the part of the planner. Therefore, it is important to understand the basic
 

concepts incorporated in its formulation. While these concepts are dis­

cussed in more detail in Appendix A, we have summarized them here:
 

e 	The "scientific method" underlies the methodology. Quite simply,
 

this is a procedure for learning more about phenomena which are
 

only partially understood. It begins with what is known, 2ostu­

lates what is thought to be the case, and then submits explicit
 

postulations to quantitative experimentation and verification.
 

e 	The "systems view" provides a framework within which the scien­

tific method can be applied to specific instances. The "systems
 

view" recognizes that the nutrition problem is the manifestation
 

of a complex social system, and calls for the explicit postulation
 

of those components which are relevant to the problem. Equally
 

important, the "systems view" calls for quantification of the
 

relationships existing between and among the various components
 

of the nutrition system.
 

* The "inductive approach" to the planning process is the'third
 

fundamental concept incorporated in the methodology. This ap­

proach holds that the diagnosis of nutrition problems in differ­

ent communities can lead to national level nutrition strategies 

which are inore' flexible in testing potential solutions and more 

responsive to local conditions.
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It will be useful for the reader to keep these concepts in mind in
 

reading this manual. The methodology presented here cannot be called a
 

proven plannfng tool, but our experience in Colombia indicated that it has
 

the potential for rationalizing the decision-making process for nutrition
 

planners. However, that experience also makes it clear that much more
 

experience is needed in applying the methodology in order to obtain reli­

able results. If the basic concepts are understood then the necessary
 

experimentation with this methodology ismuch more likely to be fruitful.
 

The first chapter is a general discription of the diagnostic metho­

-- the basic
dology, including a discussion of the "nutrient flow model" 


framework for the methodology. Subsequent chapters provide general descrip­

tions of each component of the diagnostic procedure. More detailed descrip­

tions, based on examples from the Colombian experiences, are provided 
in the
 

Appendices. These detailed descriptions are provided for the purpose of
 

demonstration and are not to be considered as being universally applicable.
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I. THE DIAGNOSTIC METHODOLOGY
 

One of the first steps in the development of the diagnostic methodol­

ogy was to define and describe -the nutrition problem as a system in order
 

to facilitate the process of learning about and quantifying the complex re­

lationships between and among the various components. This led to the
 

elaboration of the "nutrient flow model."
 

This model is a description of the nutrition system that charts the
 

"flow" of nutrients; it begins with agricultural production and culminates 

with the final biological assimilation of nutrients in the human body. The
 

end result of this flow of nutrients is the nutritional status of the com­

munity. In its simplest form (see Figure 1, p.5) the nutrient flow model is 

merely a schematic depiction of the main components of the nutrition system: 

production, transportation, importation, exportation, storage, marketing,
 

intrafamily distribution, consumption, biological utilization and ntrition­

al status.
 

in
Using the basic schematic of nutrievt flew, it is possible to model 


much more detail any of the subsystems cansisting of one component or a set
 

For example, much work has gone into developing
of two or more components. 


Given certain inputs such as climate, soil type, level
agricultural models. 

rea­of labor, level of technology, etc., it is possible to predict (with a 


sonable level of confidence) the output in terms of quantity produced for
 

Another example is the synergistic relationship be­any p&rticular crop. 


tween infectious disease and nutritional status. This relationship can be
 

(see Figure 2) of the consumption,
described in a more detailed submodel 


assimilation and nutritional status components, incorporating additional
 

variables and the various types of infectious disease.
 

This process of elaborating details can be continued until an appro-


The
priate level of disaggregation is reached for a particular situation. 


significance of the nutrient flow model in this iterative process cannot be
 

it provides the vital continuity 7nd perspective for suc­over-emphasized: 


cesive attempts to arrive at the level of understanding needed to identify
 

and design specific solutions to the nutrition problem.
 

In some respects the nutrient flow model is a misnomer since, in its
 

current form, it does not contain the degree of rigor and detail expected
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Figure 2
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of a "model." Nor would it be possible to construct a truly rigorous model
 

of the nutrition system which would be applicable beyond the specific situa­

tion for which it was designed. For example, a model which is applicable
 

to a remote rural community living primarily by subsistence agricultural
 

wouli emphasize (and therefore include more detail of) the production and
 

storage components; on the other hand, a model of a community comprised of
 

a low income urban population would need to emphasize the marketing compo­

nent together with a microeconomic model.
 

Thus, the nutrient flow "model" should be thought of as a general
 

framework which helps to identify the salient variables that need to be in­

cluded in a more rigorous model applicable to a particular environment.
 

This framework serves two functions: first, as a tool to help design the
 

more specific theories and models which will apply to individual situations;
 

and second, to serve as a means to aggregate what is learned in specific
 

cases at the local level into a more general body of knowledge from which
 

decisions may be formulated at the regional or national level. That is,
 

the nutrient flow model provides the structure for the inductive planning
 

process -- it helps to organize the knowledge gained from application of the
 

scientific method, and thereby provides for a dynamic approach to nutrition
 

planning.
 

Once the nutrition system has been defined -- the variables and their
 

interrelationships have been explicitly stated in a model or theory -- the
 

scientific method calls for experimentation to determine if the relation­

ships are stated correctly. Testing the theory requires that:
 

(1)indicators be selected to represent the variables;
 

(2)practical measurement techniques be adopted to provide the
 

necessary quantification of the indicators; and
 

(3)an analytical procedure be developed to convert the measure­

ment data into reliable conclusions that will serve to rein­

force or modify the model.
 

In effect, this three-step process constitutes a diagnostic methodology
 

for predicting the nutritional impact which might be expected from
 

different interventions.
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The first step in developing the diagnostic methodology for the 

trient flow model is to identify measurable indicators at various points 

This is done to quantify the amount ofthroughout the nutrition system. 

a particular nutrient or nutrients available at a given point (the actual 

points selected will depend on which variables are most relevant for a par 

be developed to facilitateticular situation). A common denominator must 

the evaluation and comparative analysis of the quantity of nutrients 
avail
 

this common denominator has been termed the
able at the different points: 


nnutrient gap."
 

The nutrient gap is the difference between the required amount of a 

which is available. A similar conceptparticular nutrient and the amount 
the amount available divided by the a­is that of "adequacy," defined as 


mount required. *These concepts can be applied usefully .at the individual,
 

This provides the flexibility to quantify
family and community levels. 


the community nutrient'gap at a point-such as production;-the 
family gaps
 

at the point of food acquisition; and the individual gaps at the point of
 

Inthis way it is possible to compare the nutrient gap at
consumption. 


various points throughout the nutrient flow to establish the amount 
of del
 

cit (or surplus) at each point as well as the change.in nutrient deficit/
 

(The concepts of nutrient requiremeni
surplus from one point to the next. 


nutrient gap and adequacy are described inmore detail In Appendix 
B.)
 

The primary objective of the diagnostic methodology described 
in thl!
 

manual isto be able to identify where, along the flow of nutrients, the
 

This, in turn, suggests
problems (i.e., nutrient losses) are most severe. 


identifying interventions, or areas of program activity, that 
might yield
 

the greatest impact in terms of improved nutritional status. To be suc­

cessful with this methodology, however, requires that the objectives 
be
 

specified and purpose(s) stated explicitly and clearly before 
the diagno-


When the objectives for using the methodology remain
sis is undertaken. 


unclear, the probability increases that the information gathered will
 

either be misused or not used at all.
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II. COMMUNITY DEFINITION & SELECTION
 

Definition
 

This diagnostic methodology, and its use as a tool for inductive plan­

ning, is based on the premise that the causes of malnutrition may vary from
 

one "community" to the next (where initially "community" is taken to mean
 

any grouping of inhabitants. from a few families to an entire region or
 

country). If this premise is valid then it follows that the size of the
 

community should not be so large that it incorporates groups of families
 

in significantly different circumstances with respect to the variables in­

cluded in the model. Thus, major considerations in defining the community
 

(or group to be studied) are: (1)homogeneity; (2)functional operation;
 

(3)size; and (4)practicality for field work.
 

The concept of homogeneity is crucial in deciding the level of aggre­

gation which is desirable for separating a larger population into groups
 

of "communities." For example, if urban populations are to be included
 

then care should be taken not to define a whole city as a "community."
 

Rather, the city should be divided into sections (such as neighborhoods
 

or areas within the city) comprised of families in approximately similar
 

conditions with respect to housing, sanitation, and social and economic
 

Likewise, the separation of a larger region into rural communities
status. 


should tend to group families with similarities in environmental conditions
 

as well as in employment and income patterns.
 

In addition to delineating homogeneous groups, definition of communi­

ties should try to insure that the family groupings do function as a communi
 

tyo This implies relative physical proximity as well as shared social sere
 

That is, families within a defined community would
vices and activities. 


tend to use the same marketing structure, health services, schools, etc.
 

Careful consideration should also be given to the size of the community 


it should not be so large that it is unmanageable for sampling and survey­

ing; and to the practicality of conducting field work -- usually geophysi­

cal or political boundarie" will provide readily identifiable limits.
 

Regardless of which specific characteristics are selected as relevant
 

to the definition of community, these limits must be predetermined and
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clearly defined so that there is no ambiguity over which families do/do not
 

belong to the sample.
 

Selection
 

Once the definition of community has been established, there are sever­

al important considerations in the selection uf communities for surveying
 

under the diagnostic methodology. Since information gathered at the
 

community-level is the basis for this inductive approach to planning, it
 

follows that the communities should be representative of the different types
 

of situations for which conclusions will be drawn. This requires that some
 

sort of theory be developed about how different populations within the coun­

try (ifthe planning is at the national level) can be expected to exhibit
 

different kinds of nutritional problems.
 

A classification should be devised to easily separate the population
 

into groups. This classification system can be based on a variety-of fac­

tors such as urbanism, geophysical characteristics (e.g., plains versus
 

mountains), principal economic activity, and principal racial or cultural
 

mix of the population. The primary considerations in developing the classi-­

fication system are:
 

(1)that it be simple and easily applied using existing infor­

mation; and
 

(2)that it be based on premises of how the nutrition system
 

might be expected to vary among groups.
 

As diagaoses are performed for communities representing different 

groups, the classification system can be modified to the extent that the 

original premises are not confirmed. 

The number of communities selected for the diagnostic procedurewill
 

depend on the needs of the inductive pianning procedure and on the classi­

fication system. Several communities should be selected from each of the
 

classification groups so that it can ,edetermined whether or not a partic­

ular classification does in fact demoastrate similarities in the variables
 

being measured.
 

In addition to the inductive planning requirement that the communities
 

selected be representative of a larger population, there are other important
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considerations. For example, if the nutrition planning activities are
 

directed primarily at the most disadvantaged, then a stratification may be
 

useful which helps select communities i-xhibiting extreme nutritional prob­

lems. Selection of "worst case" communities may also be helpful in that
 

it will be easier, in the beginning, to quantify relationships which are
 

very strong or predominant in a large portion of the community.
 

When the Colombian Department of National Planning used the methodolo­

gy it first selected several departments (states) where, based on political
 

objectives, it wanted to initiate its nutrition plan'sing Activities. It
 

then selected at random forty municipalities which would be representative
 

"communities."
 

Additional factors that can influence the selection process may not 

always be dictated by the objectives of nutrition planning. For example, 

some communities may be so remote that the cost of including them cannot 

be justified unless they represent a significant portion of the total popu­

lation. Likewise, special interests and political considerations may in­

fluence the selection process. When factors extraneous to the planning 

needs enter into -- and substantially affect -- the selection process, it 

Is important that they be explicitly identified in order to estimate their 

effect on the information gathered and on the conclusions drawn. 
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III. SAMPLING PROCEDURE
 

After a community has been selected, the next step is to develop a
 

sampling procedure for gathering itformation representative of the communi-


First, the basic sampling unit must be defined. The diagnostic meth­ty. 


odology depends on the family as the primary unit of observation and in­

formation collection, although we recognize that there may be cultural cir­

different sampling
cumstances elsewhere that make it necessary to define a 


unit.
 

As in the definition of community, the description of the basic sam­

must be clear and concise. It is necessary to
pling unit -- the family --


specify exactly who/what constitutes a family. While "All persons living
 

under the same roof or in the same living unit" may seem to be a useful
 

guideline, the problem with this definition is that two different 
familic:;
 

may share the same residence. The definition found to be most useful in
 

Colombia was to include "All persons who eat from the same pot." This
 

proves to be a.particularly functional definition since the allocation of
 

resources for food and decisions about consumption usually apply 
to that
 

group as a unit. Using this definition, the sample may initially be se­

encoun­
lected at the level of identifiable residences; when a situation 

is 


a residence where two or more groups are eating separately 
(i.e.,


tered in 


from different pots), they are treated as separate families.
 

The planner may also find it helpful to define the sampling unit as
 

only those families who have one or more preschoolers 
(children from zero
 

This is suggested because preschoolers have high
to'six years of age). 


growth rates and thus it is easier to measure nutritional status in this
 

group. Since nutritional status is the dependent variable, the end point
 

in the nutrient flow model, the sampling unit should logically 
consist of
 

families who can provide such data.
 

Having established the definition of the sampling unit, the actual
 

sampling procedure must be designed. In some cases where the community is
 

If
 
relatively small, measurements can be made on the entire population. 


the community is large and complex, it may be necessary to employ more so­

phisticated sampling techniques.(such as stratification 
or cluster sampling).
 

be that of simple
However, in most situations the preferred method will 
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random sampling. The following discussion considers this simpler tech­

nique.
 

To select a sample, all of the units (families) within the population
 

(community) must be located and identified. If the community is defined
 

by political boundaries, census information may provide a list of all the
 

households with addresses or locations. Other agencies, such as the one
 

responsible for malaria control, may also have local area maps that locate 

all of the houses. 

In communities where such information is not available, itwill be 

necessary to generate the data by riding or walking through the area and 

sketching the streets, roads and paths along with any important land marks 

to help orient the field personnel. Next, each of the residences is lo­
cated on this map. This map does not need to be exactly to scale nor high­

ly detailed (see Figure 3), but all of the houses must be included, and it 

must be possible to distinguish among the houses and locate them in the 

field. 

Once a complete list of all the residences or families has been com­

piled, the residences should be numbered consecutively, beginning with '1'
 

and ending with the total number in the community. The number of families
 

needed for the sample can then be easily selected from a list of random
 

numbers. (A table of random numbers, with instructions on its use, is in­

cluded in Appendix C; an alternative method, quasi-random sampling, is also
 

described in Appendix C.)
 

Before the sample can be selected, a decision must be made as to the
 

size of sample. There are two aspects to this decision. First, what sam­

ple size is needed to obtain the desired accuracy of conclusions? Second,
 

how many families must be selected in order to complete the sample size?
 

There are several reasons why the final sample will be smalier than
 

the number actually selected. As mentioned earlier, it is convenient to
 

include in the sample only those families with pr--:hool children; there­

fore, only about half of the families selected may actually be included in 
the sample. In practice, it will be necessary to select and make initial 

contact with a much larger number of families, eliminating from the sample 

those who do not have any preschool children. Secondly, some families may 
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not wish to participate. Since most of the measurement methodologies de­

pend heavily on the cooperation of the families, the families must consent
 

to participate. Some families will reject efforts to collect information,
 

but extreme care must be taken to keep the number of rejections to a mini­

mum. A significant level of rejections within the community could become a
 

serious source of bias in the sample, since the characteristics of families
 

who reject the surveys may be different from the characteristics of families
 

who agree to be surveyed. Entrance into the community and the way in which
 

the community views the activity are critical factors in the success of the
 

sampling procedure.
 

The appropriate size of the final sample depends on the level of accura­

cy required for the analysis. There are statistical methods (see Appendix
 

C) for arriving at the optimal size, but they are complex and may not be
 

practical in many situations. If this is the case then the natural tendency
 

is to make the sample "sufficiently large" to ensure a "reasonable level"
 

of accuracy. While this may be a more practical strategy, it contains the
 

risk of selecting a sample size that is much larger than necessary, thus re­

sulting in a more costly survey and analysis.
 

To temper this tendency toward unnecessarily large samples, the planner
 

may wish to consider another strategy, called "sequential sampling ." In
 

its extreme case, sequential sampling begins by selecting one family at ran­

.dom. This family is surveyed and conclusions are drawn with respect to the
 

nutritional problems of the community. Although these conclusions would be
 

tentative and highly uncertain, they would serve as a basis from which to
 

predict the results of surveying a second family selected at random. If
 

the predictions about the second family are correct, confidence in the con­

clusions can be increased; to the extent that the predictions are inaccu­
rate, attempts should be made to modify the conclusions. This process of
 

surveying additional families selected at random can be continued until it
 

is possible to predict the results with the desired level of confidence.
 

In its extreme case sequential sampling is not practical because it
 

would be too costly to have to continually return to survey one more fami­

ly. While this may be impractical from an efficiency standpoint, its con­

sideration re-emphasizes the importance of the concepts set forth in the
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discussion of the scientific method (Appendix A). The use of sequential
 

sampling in a particular community will reinforece the "learning" aspects
 

of the diagnostic methodology. Although sampling, in groups of ten to
 

twenty families at a time, may be feasible. If this is the case, then
 

sequential sampling will help ensure that the total sample size is only
 

as large as it needs to be, and it will also help to close the gap between
 

data collection and data analysis.
 

There is no single definitive guideline to establish sample size.
 

The proper sample size is a function of the characteristics of the communi­

ty and the specific objectives of the diagnosis being undertaken. Neverthe­

less, for the work In Colombia it was found that a sample of from 100 to
 

200 families per community generally provided sufficient data to perform
 

the desired analysis.
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IV. SURVEY DESIGN
 

The most critical step in the diagnostic procedure is the design of
 

the survey instrument -- a compendium of all the indicator measurements
 

which will become part of' the diagnosis. If the survey is designed cor­

rectly, the later stages of data management and analysis will be much easi­

er to accomplish. The basic principle is that no data should be collected
 

without a clear idea of its purpose and function; therefore, the survey de­

sign and the design of the analysis must be undertaken simultaneously.
 

While the primary objective is to identify which points in the nutrient
 

flow system are critical contributing factors to malnourishment in a parti­

cular community, the specific objectives of the diagnosis must be explicit­

ly stated at the outset in order to limit data collection and analysis to
 

only what is needed to respond to these objectives.
 

Sequential Logic
 

To facilitate simultaneous consideration of the design of the survey
 

and analysis, it is helpful to discuss the concept of "sequential logic."
 

This concept implies that data collection and analysis will be carried out
 

on a step-by-step basis, first by selecting one factor or variable and then
 

selecting and measuring the corresponding indicator; based on the analysis
 

of this information, the next variable can be selected.
 

This iterative procedure continues, with each decision for additional
 

data being based on the analysis of previously collected information, until
 

the objectives of the diagnosis are satisfied. Subsequent variables are
 

selected using this same sequential strategy. That is, existing informa­

tion is analyzed and a working hypothesis is formulated; the working hypo­

thesis serves as the basis for identifying which piece of information is
 

needed next and for predicting the results of the information.
 

The nutrient flow model is the focal point for applying the sequential
 

logic to the survey design. The first step is to modify the nutrient flow
 

model so that it more closely represents the specific community under con­

sideration. This modification represents the initial hypothesis describing
 

that community's nutrition system; it consists of eliminating those compo­

ents which are not applicable arid, perhaps, expanding those components
 

which are of greater importance.
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Once the modified nutrient flow model has been elaborated, the pro­

cedure of sequential survey design begins with the selection of a starting
 

point. The extent of malnutrition in the community is the first variable.
 

If there is not a serious nutrition problem then it may not be necessary
 

to proceed further. If there is a serious nutrition problem, a decision
 

is needed as to which point in the nutrient flow should be measured next.
 

An established search routine is useful to provide an orderly and ef­

ficient method of selecting successive variables for measurement. The
 

branching mechanism presented in Figure 4 is an example of the kind of se­

quential logic which might be used in the design of the survey instrument
 

and the analysis. Rather than continuing step-by-step through each compo­

nent of the nutrient flow model, a more efficient routine is to "cut" the
 

system in the middle and then proceed forward or backward based on the re­

sults of the measurement at that point. An ideal point for cutting the
 

system is at family consumption (or food availability). If the family gap
 

(nutrients required minus nutrients available) is relatively large then
 

there is insufficient food available and further inquiries should be made
 

in the direction of food production and marketing. If the family gap is
 

small, individual consumption and assimilation should be considered.
 

In most situations it will be too costly and time-consuming to apply
 

the sequential logic to the actual execution of the survey. The value of
 

sequential logic is in formulating the design of the survey instrument so
 

that it is well-integrated with the kind of analysis to be performed.
 

The design of the survey instrument will not always include all of the
 

variables deemed useful. In certain situations some variables are very dif­

ficult to measure. One example of this difficulty, the importation and ex­

portation of food toand from thi community, occurs when many families ac­

quire food from markets outside the community and many farmers sell their
 

produce individually to buyers outside of the community. This type of prob­

lem can be addressed indirectly by measuring variables on either side of the
 

variable in question. In the community of Villa Riza, Colombia, a large
 

quantity of soy was produced but not consumed, and a large amount of rice
 

was consumed but not produced. Although it was not possible to directly
 

measure either exportation or importation, it was possible to deduce
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how much soy was exported (equal to the amount produced) and how much
 

rice was imported (equal to the amount consumed).
 

An important consideration, then, is not only which variables are
 

needed, but also which variables have indicators that can be measured within
 

practical limits. The following is a discussion of the various components
 

that comprise the nutrient flow system, and of the measurable indicators
 

corresponding to them.
 

Family Composition
 

The first step in carrying out the surveys reflecting the different
 

components of the nutrition system is to gather certain basic information
 

on the composition of the families comprising the sample population of the
 

community. Each member of the family is listed with information on their
 

age, sex, relationship in the family and physiological status (inthe case
 

of pregnant or lactating women). It is then determined whether or not the
 

family contains any preschool children; if it does not, the Family Composi­

tion Survey is completed and no further surveys are scheduled.
 

The Family Composition Survey (see Anpendix D) is extremely important
 

sincett will be the first contact the survey team has with the Individual
 

families. While it is very Important to have advance discussions with and
 

acceptance by the community leaders, it is even more important that each
 

family receives an adequate explanation of the diagnostic activities and
 

their purpose in order to mitigate the Inevitable spread of rumors.
 

Rumors can seriously affect the results of the diagnosis in two ways:
 

(1)they can greatly increase the number of families who refuse to parti­

cipate in the surveys, and (2)they can subtly bias responses to the vari­

ous survey questions. Every effort mus. be made to avoid this situation;
 

as such, the initial contact with the familiei is crucial. Once the expla­

nations are complete, cooperation is requested and the additional surveys or
 

data gathering activities can be scheduled.
 

Nutritional Status
 

This is the most important variable since it represents the output or
 

endpoint of the nutrient flow system. As part of the diagnostic procedure,
 

it Is necessary to quantify this variable inorder to determine the
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magnitude of the nutrition problem. Quantification is also important in
 

later stages of planning to know If an intervention produced the predicted
 

change.
 

The most reliable and practical indicator of a community's nutri,tional
 

status is the anthropometric parameters of its preschool children. The
 

three basic parameters are height, weight and age; arm circumference may be
 

useful where simplicity Is required, but this is not usually as accurate.
 

Height, weight and age can be combined to provide three different types of
 

classifications:
 

(1)comparison of a child's height to the standard height for
 

the child's age provides what is called "stunting" or
 

"chronic malnutrition" classificaiton;
 

(2)comparison of a child's weight to the standard weight for
 

the child's height provides what is called a "wasting" or
 

"acute malnutrition" classification; and,
 

(3)comparision of a child's weight to the standard weight for
 

the child's age provides what is called a "combined" (i.e.,
 

wasted and stunted; cronic and acute) or "global malnutrition"
 

classification.
 

In general, the weight-for-height classification will provide the most
 

useful indicator of nutritional status because it is a more precise indica­

tor of the present condition and thus will be more sensitive to any change
 

in nutritional status. Also, in some cultures it may not be possible to
 

accurately determine the birthdate (or age to the nearest month) of chil­

dren. Although the weight-for-height classification is the preferred indi­

cator, it is also useful to collect data on age -- where possible -- be­

cause this may add an important dimension to the analysis of the nutrition
 

problem. It is important to note that some experts feel that for very
 

young children (e.g., up to one year old) the weight-for-age classification
 

is the most accurate.
 

The anthropometric data for apopulation are evaluated by comparison
 

with various national and international standards: We recommend the U.S.
 

National Center for Health Statistics (NCHS) reference standards which are
 

used by WHO and AID. There is considerble debate, however, over which
 

national or international standard to apply in a given situation.
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We have observed that the differences among the various standards are 

usually significant only when attempting to classify populations into such 

categories as "well-nourished vs. malnourished,: or "first degree" ­
"second degree" - "third degree" malnourished. These terms are merely la­

bels representing arbitrary cut-points; the planner will have to establish 

his own cut-points which will result in classifying as malnourished that 

portion of the population with which the planner can realistically work. 

That is, if there is widespread malnutrition then a stringent cut-point, 

which classifies 80 percent of the population as malnourished, may not be 

useful if the programs cannot reach even half of the population. A less 

stringent cut-point which classifies as malnourished the 50 percent with 

a more serious problem, would be more operational. 

Whatever cut-points are established, the planner may find it useful
 

to express the classifications not as general labels but, rather, as per­

centages of the mean reference standard, or as percentiles or standard
 

deviations (z-scores) with respect to the reference population. This will
 

result in the following kinds of statements:
 

* 	a specific child weighs 72% of the mean reference weight for
 

his height;
 

a 	a specific child is in the 10th percentile for his weight at
 

a given age according to the reference population;
 

* 	the average weight of 1 year old children in a community is
 

only 85% of the mean reference standard;
 

e 	30% of the population is in the lower 10th percentile for the
 

reference population.
 

The anthropometric classification of preschoolers is a relatively
 

straighforward procedure (a detailed description of the procedure used in
 

the Colombia project is presented in Appendix E). The important thing to
 

remember is that the classification of preschoolers is being used as an
 

"indicator" of the nutritional status of the community. The assumption is
 

that the nutritional status of the children accurately reflects the status
 

of the entire community. Although this assumption is relatively sound and
 

widely acc.ted, conditions may exist in certain communities whereby a
 

special nutritional deficiency in older children and adults will not be
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reflected in the nutritional status of the preschoolers. If such a condi­

tion is expected, it may be necessary to check the nutritional status of
 

these groups in a subsample of the population.
 

Family Food Availability/Consumption
 

Technically there is a difference between the food available to a
 

family (i.e., that food in their possession) and the food they actually
 

consume; this difference can be attributed to wastage and losses in prepara­

tion. In practice, however, such losses (particularly for poorer families)
 

are minimal. Thus, food availability and consumption represent two slightly
 

different approaches to obtaining the same information: the amount of food
 

which a family has available for consumption. This component is important
 

because, traditionally, nutritional problems have been associated primarily
 

with food shortages and insufficient intake. Measurement of the nutrient
 

flow system at this point will establish the extent to which this assumotion
 

is valid for a particular community.
 

Consumption measurements are generally difficult to perform and yleld
 

results of questionable accuracy. Techniques involving direct observation
 

are slow (perhaps only one family per day per investigator) and usually'rep-


On the other
resent a considerable inconvenience to the families involved. 


hand, secondary techniques, such as questionnaire surveys, are relatively
 

inaccurate. Nevertheless, the importance of the consumption variable re­

effort be made to obtain this information. A possible solu­quires that an 


tion to this dilemma is to gather the information by questionnaire and then
 

to verify it by direct observation of a small subsample of families.
 

The most common method for measuring consumption is the 24-hour Recall
 

Consumption Survey. This survey consists of asking the mother (or other
 

responsible family member) to recall all of the items of food consumed by
 

the family during the previous 24-hour period. This is usually done by
 

first determining the dishes (or items) which were consumed and then deter­

mining the quantities of the various ingredients that went into the prepara­

tion of each dish. For a roll or piece of bread sold in uniform sizes,
 

quantification is fairly simple; prepared dishes, however, often consist of
 

many ingredients, making precise measurement difficult. For example, in
 

many cultures the mainstay consists of a soup, stew or gruel containing
 

whatever was available at the time.
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Imprecise measures, coupled with inaccurate responses due to poor mem­

ory, make it difficult to quantify precisely the nutrients consumed by the
 

family. However, to the extent that many of the errors are random (non­

systematic), their impact may be minimal when the results are considered
 

for the community as a whole. The 24-hour recall survey may be most useful
 

to determine the quality of the diet and the way the different food items
 

are being combined and prepared. This helps to establish the quality of
 

protein in the diet and provides important information on eating habits.
 

is used here
It is important to note that the 24-hour recall survey as 


refers only to the consumption of the entire family and does not 
distin­

guish individual consumption among family members. Although the 24-hour
 

recall method has been used to measure individual consumption, 
we believe
 

this application exceeds the limits of its accuracy and practicality. 
It
 

must be recognized, however, that young children (0-2 years old) 
often will
 

not participate in the regular family diet; they are either breastfeeding
 

The 24 hour recall survey should be
 or eating special weaning diets. 


adapted to include the separate recording of consumption practices 
and
 

dietary intake for this age group.
 

The 24-hour recall methodology for measuring family consumption 
was
 

used as part of the diagnostic procedure in Colombia; a detailTd descrip­

tion of its use is presented in Appendix F.
 

measure of the food acquisi-
Family food availability is essentially a 


The actual indicator

tions of the family over a specified period of time. 


and form of measurement may vary considerably depending on 
the characteris-


If the families of the community are well-integrated
tics of the community. 


into a market economy and purchase most of their food, the 
quantification of
 

food purchases and market habits is appropriate. In this case, a market
 

survey can be designed in which the family member who does the marketing
 

is asked to recall the amounts of food purchased in the preceding period.
 

strvey and
 
The definition of the period should be consistent throughout 

the 


should be of sufficient length to include tle complete buying 
cycle of all
 

the families. In the low income families that are likely to be the object
 

of the diagnosis, the frequency of purchases is high and 
the quantities are
 

Also, buying cycles in many cultures tend to be based on specific
low. 

week. A period of one week would
market days which occur once or twice a 
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probably include most of the average purchases for most families; however,
 

a period of two weeks may be desirable to include more occasional purchases.
 

A number of related variables may.also be included in the Family Market
 

Survey; for example: information on family income, although often difficult
 

to collect, has a very obvious relationship to food purchases. The portion
 

of total income that purchases food is often a valuable indicator of the
 

impact of a family's economic status on its nutritional well-being.
 

Other information relevant to the market survey concerns buying pat­

terns. This includes the frequency of purchase of different items (Is
 

rice purchased daily in small quantities at a higher price?), and the form
 

of payment (Isfood purchased on credit at a higher price?). A detailed
 

description of the Family Market Survey developed for the Colombia project
 

is presented In Appendix G.
 

If the familie3 are not well-integrated into the market economy but,
 

rather, consume a significant amount of the food they produce, then it will
 

be necessary to develop a different or modified methodology. This type of
 

situation is exemplified by the Mapuche Indians in southern Chile and mar­

ginal populations in northern El Salvador. The Mapuches produce and store
 

wheat which accounts for a large part of their diet throughout the year;
 

the same is true in the marginal areas of El Salvador where corn and beans
 

are produced and store!. In both cases, the produce is stored by each fami­

ly, so there are several ways the investigator can determine the avail­

ability of these staple food items. One method is to measure the stock at
 

two different points in time (e.g., two weeks or a month apart). The re­

duction in stock then is equivalent to what was consumed during that period.
 

Another method is to measure the stock at one point in time, then divide
 

quantity by the estimated number of days remaining until the stock can be
 

replenished with the next harvest. Care must be exercised to take into
 

account non-human consumption (i.e., animal feed) and other losses which
 

may occur in storage.
 

Nutrient Assimilation
 

If family food availability as well as dietary intake of the younger
 

children appear adequate, and still there ts empirical evidence of serious
 

malnutrition, then the diagnosis sheuld explore the efficiency with which
 

nutrients are absorbed and utilized. The actual nutrient requirements of
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an individual (healthy or not) may differ from the theoretical requirements
 

(derived through a statistical treatment of the requirements of "healthy"
 

individuals similar in age, sex and physical activity). This difference
 

is further magnified by the effects of infectious diseases and other traumas
 

that increase an individual's actual nutrient requirements.
 

It is widely believed that infectious disease is one of the principal
 

determinants of malnutrition; since no practical method exists for measuring
 

actual requirements in the field, it is necessary to identify another vari­

able that will indirectly reflect this situation. The health status of the ,
 

individual may be an effective alternative variable, but to perform com­

plete health assessments of sample populations is time consuming and expen­

sive. In addition, to determine the effect on nutrient requirements of a
 

wide variety of health problems could require complicated calculations;
 

for example: Is five days of cofimon cold equivalent (interms of increased
 

nutrient requirements) to a case of the measles?
 

An alternative to the complete health assessment is to select one or
 

more indicators of overall health status that also represent conditions
 

likely to have a significant impact on nutrient assimilation. One such
 

variable is diarrhea, which can be a symptom of a variety of different ill­

nesses. For the purposes of the diagnosis, diarrhea is a good indOcator
 

of health status because it is one of the most common health problems in
 

lesser developed countries, and it has a clear impact on nutrient require­

ments via two different channels: First, the presence of diarrhea usually
 

represents the presence of infection, and when infection is present the body
 

requires additional nutrients to combat the infection.and replace cells which
 

are destroyed; secondly, the existence of diarrhea usually indicates that
 

the problem is located in the digestive tract -- nutrients which are consumed
 

will not be efficiently assimilated; some portion of the nutrients will pass
 

through the body without being assimilated.
 

There are some disadvantages in using diarrhea as an indicator for
 

this component of the diagnosis, primarily because diarrhea is very diffi­

cult to measure quantitatively. Nor is it easy to arrive at a precise
 

definition of diarrhea that can be agreed upon by the experts and, at the
 

same time, be functional in the field. Likewise, it is difficult to grade
 

the severity of diarrhea in a way that quantifies its impact on nutrient
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requirements. Finally, seasonal variations in dlarrheal rates may have to
 

be considered, as well as the presence of other non-diarrhea illnesses
 

which also increase requirements (and complicate the interpretation of data).
 

In spite of these problems, diarrhea remains the main variable for
 

thit component of the diagnosis. The information is gathered with a ques­

tionnaire asking the respondent to recall the episodes of diarrhea over a
 

previous period of time. Since memory is unpredictable, the period should
 

not exceed two weeks (one week is more realistic.) For the same reasons
 

that the nutritional status indicator is much more responsive with children,
 

it may be desirable to collect diarrhea information for children only; this
 

is done by questioning the person responsible for caring for the child.
 

If diarrhea was present during the previous period, additional infor­

mation should be gathered to determine: (1) the duration of the episode
 

(number of days with diarrhea during the period); (2)the frequency (aver­

age number of depositions per day); and (3)whether blood or mucus was pres­

ent. This information can then be used to construct a scale of severity.
 

In addition to diarrhea, it will be useful to try to incorporate other
 

simple health variables, such as the presence of fever or colds.(symptoms
 

of upper respiratory infection), in the Health Statu Survey. A detailed
 

description of the procedure used in Colombia for gathering this data is
 

presented in Appendix H.
 

Variables that reflect environmental conditions may also help to ex­

plain the existence of health problems; therefore, it may be desirable to
 

gather data on a few simple indicators of environmental sanitation. The
 

availability and quality of water, and the method for disposal of human
 

wastes are usually the most helpful indicators; a discussion of these indi­

cators is included inAppendix I -- the Environmental Sanitation Survey.
 

Individual Consumption
 

Probing this component of the nutrient flow system is done to deter­

mine if the Individual's consumption is significantly different than the
 

family's coasumption. Although a particular famil, may be consuming nutri­

ents equal to its requirements, some family members may be consuming more
 

than their requirements and others consuming less. In fact, this possibili­

ty is the basis of many nutrition interventions (particularly food
 

27
 



supplementation programs) that target specific family members (e.g., pre­

school children, pregnant and lactating women, school children, etc.).
 

It will not be worthwhile to include an Individual Consumption Survey
 

unless information already exists indicating that intrafamily distribution
 

is an important factor, or unless existing or projected programs emphasize
 

the targeting of specific age groups or family members. This is because
 

individual consumption is even more difficult and awkward to measure than
 

family consumption since it requires a higher degree of discrimination among
 

individual consumption patterns. The compromise mentioned earlier of
 

measuring family consumption together with weaning practices and dietary
 

intake of younger children should be considered before the decision is
 

made to measure the individual consumption of all family members.
 

As mentioned durinig the discussion of family consumption, the 24-hour
 

recall method can be used to measure individual consumption but its ability
 

to differentiate consumption levels among family members is limited by its
 

lack of accuracy. The alternative is to measure individual consumption by
 

direct observation. This requires that the observer be present when meals
 

are served. The observer actually weighs each portion (or measures volume)
 

and accounts for the ingredients of each meal item. For multi-ingredient
 

dishes such as stews, it may be necessary to assume that the proportion of
 

ingredients is the same in each portion, but this should be attempted only
 

if there is a strong indication that intrafamily distribution is a cause
 

of malnourishment.
 

This method represents a tremendous imposition on the families, who
 

often will resent having a stranger come into their home and "play" with
 

their food before they eat it. If this survey is used, care must be taken
 

to schedule the visit in advance and to explain the procedures. If indi­

vidual consumption data are needed it may be sufficient to perform this sur­

vey on a small subsample; since this information can only be collected at
 

meal times, surveying the entire sample would take much longer to complete.
 

A more complete description of this methodology is presented in Appendix F.
 

Food Production
 

The community's food supply must be considered when family-level food
 

availability is insufficient. Food produced and consumed locally is more
 

likely to benefit the poorer families since it will pass through few (if
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any) intermediaries, and hence be relatively inexpensive. The importance
 

of the local fod supply to nutritional status will be even more pronounced,
 

if a significant portion of the community is directly involved in the pro­

duction process and has some control over the factors of production -­

particularly the land.
 

In structuring the Agricultural Production Survey it is useful to
 

consider thiis basic relationship: production of a particular crop is equal
 

,to the laud devoted to that crop multiplied by the productivity of that
 

crop under the specific conditions of soil, cllrrfate, technclolgy, etc.
 

(Production = Land area x Productivity). This approach helps to identify
 

several methods for determining production and verifying the data.
 

Production can be determined dire-tly by observation and measurement
 

at the time of harvest, or indirectly by asking the farmer; it can also be
 

determined by multiplying land area by productivity. Land area, in turn,
 

can be established by asking the farmer or by measuring the plot. This
 

direct measure can employ relatively precise-surveying techniques or simply
 

involve a compass and a long tape measure. Productivity can be established
 

by asking a local expert (such as an agriculture extensionist); it can,also
 

be determined,by measuring sample harvest results.
 

The actual techniques employed in the Agricultural Production Survey
 

will vary according to.the'local crops and production patterns. Corn,
 

beans, rice or wheat, which are cropped singly and harvested all at once,
 

represent a fairly straightforward measurement problem that can be solved
 

using any combination of the techniques mentioned.
 

A different approach to measurement will have to be adopted for commu­

nities that practice mixed-cropping of perennials and harvest continually.
 

For example, a traditional production pattern in Lolombia is to plant cof­

fee, cacao and plantains on the same plot, with fruit trees around the edges
 

or near the house. The coffee is harvested over a relatively short period
 

(several weeks), the cacao over a longer period, and the plantains and fruit
 

The coffee and cacao are used primarily
are harvested throughout the year. 


as cash crops while the plantains and fruit are used primarily for home
 

consumption. In cases such as these where production patterns are complex,
 

it will be necessary to depend on the production estimates of the farmer or
 

agricultural extensionist, and perhaps verify these estimations by directly
 

measuring a small subsample.
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The precise production survey methodology will also be influenced by
 

the importance of the particular crop under consideration. If the crop rep­

resents a major portion of the nutrient content of the diet (or has the po­

tential to be) then it will be desirable to select relatively accurate
 

techniques. Appendix K provides a detailed description of some of the
 

techniques and of the survey used in Colombia.
 

Transportation, Storage, Importation and Exportation
 

Transportation and storage will often be functions beyond the control
 

of the community; they may represent sources of losses for the regional or
 

national food system, but only manifest these losses locally in the form of
 

higher costs. This will not always be the case as, for example, in comuni­

ties in El Salvador and the Mapuches in Chile where on-site storage is of
 

great importance. Likewise, there are isolated communities where exports
 

of produce and imports of supplies represent direct losses of time, re­

sources and (insome cases) nutrients. Nevertheless, it is usually suffi­

cient to describe these two components qualitatively during the first cycle
 

of the diagnosis; later, if more information is required, techniques can be
 

developed for quantifying these processes.
 

The combination of community importation and exportation represents a
 

net gain or net loss of nutrients. If it is determined that these two com­

ponents appear to be critical to nutritional status in the community, it
 

will be necessary to design methods which will provide precise data. How­

ever, it is often possible to obtain a good approximation of these variables
 

by deduction from other surveys. For example, the Family Market Survey re­

cords the source of different foods, and the Agricultural Production Survey
 

records the destination of the products. This information, together with
 

qualitative descriptions of the export and import mechanisms, may be suffi­

cient during the first cycle of the diagnosis.
 

Income and Marketing
 

When the community is not primarily involved in agricultural production
 

and most of the families are wage earners, the importance of food entry and
 

distribution increases. The Family Market Survey can provide some basic
 

information on families' incomes and purchasing patterns, as-well as on the
 

sources of food purchases. However, if food distribution is critical then
 

more detailed information will be required.
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To collIect detailed information on the marketing system, first identi­

fy the different food establishments and classify them into groups. A
 

community will usually have two types of stores: (1) larger ones that 

bring the bulk of the food into the community and wholesale it to smaller 

stores, In addition to some direct sales to the public; and (2)smaller 

stores that buy from the larger ones and sell to their own clientele, who
 

are determined bya variety of factors including friendship or familial
 

ties, location, price, availability of credit, etc. In addition to the
 

regular stores there may be a market where once or twice a week there are
 

a large number of sellers, or there may be other, non-Tocation-specific
 

sellers who vend certain-specialty items such as eggs of milk.
 

Once this qualitative description of the marketing'system is completed
 

it is possible to design a survey to help quantify the importance of each
 

type of commercial operation. Such a survey should determine, for each
 

type of store, the kinds and volumes of foods (particularly the ones of
 

significant nutritional importance to the community) as well as the frequen­

cies and sources of supp'y for the different items sold. Itwill also be
 

helpful to know the profit margins on the different kinds of commercial
 

transactions, although this will bea very sensitive subject. Appendix L
 

provides a detailed description of the Community Market Survey used in
 

Colombia.
 

A Family Income and Expenditure Survey was not developed in Colombia
 

because the diagnosis did not indicate that this significantly affected the
 

community's nutritional status. However, the design of such an instrument
 

is fairly straightforward once it is clear what kind of information is
 

On the one hand, it is necessary to determine ail of the sources
needed. 


and amounts of income each family received during the preceding period (per­

haps a month); on the other, information is needed on how much of that in­

come was expended on different categories of purchases. Some categories
 

such as food expenditures will need more detail than others. It is impor­

tant to recognize that in many communities and for many families income
 

will vary considerably from one period to another; therefore, it may be
 

necessary to survey the community several times.
 

A carefully designed Family Income and Expenditure Survey will produce
 

specific information that will contribute to an improved understanding of
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the distribution :omponent of the nutrient flow system. First, it will
 

provide data on ieamount of income that is available within the coummunity
 

and how it is di :ributed among the various families; also, it will provide
 

valuable informa ion on how the income is budgeted among competing needs.
 

By comparing the ;pending patterns of families at different income levels,
 

it may be possib ! to better understand how economic decisions are made at
 
themargin. Tha is, how would an additional income increment be distri­

buted among comp ting needs? This information is useful in predicting the
 

nutritional impa t,of certian economic-related interventions.
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V. DATA MANAGEMENT
 

In the previous chapter, emphasis was given to the importance 
of simul­

taneously designing the survey and the analysis; itis equally 
important
 

that at the same time, the plan for processing the data 
also be worked out
 

in detail. This approach will reduce the long delays between data collec­

tion and data analysis. Data management includes a variety of steps, from
 

IV) that conform with the order and logic
designing survey forms (Chapter 

to the actual computer programming for dataused to analyze the data; 

cleaninG. as wel.l as the data processing which will make up the analysis.
 

We assume in this chapter that the planner will need access to some
 

Although

sort of computer to facilitate the data processing and 

analysis. 


data manipulation and analysis may, under some circumstances, 
be done with­

a computer, the computer performs two basic functions 
with great speed
out 

(1)sorts and merges (groups) data according to the values 
of
 

and accuracy: 


certain variables, and (2) executes complex mathematical calculations. If
 

the quantity of data is modest then manual sorting is possible; likewise,
 

a pocket calculator (partic­
calculations can be performed manually or with 

ularly one of the more advanced models with statistical 
functions). These
 

manual techniques may have particular relevance when the 
diagnosis is being
 

done using the concepts of sequential sampling and/or 
sequential surveying
 

and analysis.
 

Manual data processing, however, is extremely slow (even for modest
 

In most
 
amounts of data) and prone to a large amount of "human 

error." 


The kind of computer and
 situations, therefore, computers are essential. 

One
 

the arrangements for its use will depend on the particular 
situation. 


possibility is to gain access to part-time use of one of the large computers
 

which (1)are very fast, (2)have capacities for efficiently 
processing
 

large amounts of data, and (3) have available a wide range of "pre-programmed
 

packages" which can reduce significantly the amount of 
programming that
 

would normally be necessary. Such a computer may exist within the planning
 

department or some other government agency such as the 
department of census;
 

access may also be available through a university or 
through the local of­

fices of one of the large computer companies.
 

While there are many advantages in increased efficiency 
and sophisti­

cation with a large computer, recent advances in computer technology have
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greatly increased the attractiveness of smaller computers. For example, it
 

is now possible to select from micro- and mini-computers whose prices range
 

from less than $500 to around $100,000. Given such a wide range of prices
 

and capabilities, one of the smaller computers may well meet the minimal re­

quirements for processing the data and, at the same time, be within the bud­

get constraints of the project. Moreover, the "full-time" use of a smaller
 

computer offers significant advantages over partial access to a large one:
 

s a large computer will have competing users and time constraints;
 

e there will be pressure to use the large computer efficiently
 

(i.e., minimally) and not "play" with it in experimenting with
 

new hypotheses or testing different explanations of a partic­

ular phenomenon;
 

* large computer facilities are usually physically separated
 

from the project team's office(s), further complicating logis­

tical considerations.
 

These factors can be eliminated by obtaining a small, "in-house" com­

puter. If the diagnostic procedure is truly to be a learning process, then
 

the diagnostic team, as a whole, should be integrated into the analysis
 

process. To accomplish this it is necessary to reduce the "mystery" uf the
 

computer. "On-Line" data processing at the console of a mini- or micro­

computer can enhance team interest in,and understanding of, the analysis
 

in ways not possible with the "batch" processing common with the large com­

puters. Although the analysis is planned in advance, it is also useful to
 

encourage spontaneous querying of the system for answers to questions which
 

arise in the normal course of analysis. This spontaneous involvement will
 

only occur if the computer is readily accessible.
 

We recommend that whenever possible a small computer should be pur­

chased for the diagnostic analysis, although even the larger mini-computers
 

will not have the core memory capacity for simultaneous analysis of large
 

amounts of data such as might be required for analyzing several different
 

variables from several different communities. Also, some of the more so­

phisticated statistical methods may not be possible on the smaller computers,
 

whereas they are pre-programmed in the larger ones. If a complex, multi­

community diagnosis is anticipated then these considerations should be taken
 

34
 



into account; in this situation, the ideal solution will be to obtain a
 

micro- or mini-computer with the ability to interface with a large computer:
 

the smaller computer can be used for data entry and cleaning, as well as
 

simpler analyses, while the more sophisticated analyses can be performed on
 

the large one.
 

Once the computer arrangements have been made, the next step is plan­

ning how the data will be entered into the computer. The data must be in
 

"machine-readable" form for the computer to be able to read or interpret
 

them. Most commonly, data are stored in machine-readable form by key
 

punching onto 80-column computer cards; or data are stored magnetically on
 

tapes or discs (for larger computers), or on casettes or diskettes (for
 

micro- and mini-computers). The selection of the form for data depends on
 

the input devices available for the computer being used. With the large
 

computers it is generally more efficient to first keypunch the data on
 

cards and later "read" the data onto a magnetic form. With micro- and
 

mini-computers it is more common to enter the data directly at the console
 

where they are stored on a magnetic device.
 

When data are stored they are organized into "files." The master file
 

or primary file contains all of the information as it was collected in the
 

field. Later, secondary files are created which contain information in a
 

more useful form. The data for the secondary files are constructed by
 

performing basic operations on the primary data. For example, a child's
 

weight is not very useful because it is difficult to interpret, but if it
 

is compared to a standard for the child's height or age and reported as a
 

percent of normal then it is easier to interpret and analyze/compare with
 

other data.
 

The design of the pri-ary file should correspond closely to the de­

sign of the survey(s). The process of putting data into machine-readable
 

form should be as straightforward as possible. Whenever data are trans­

ferred manually from one form to another there is the chance for human er-


The most direct method of transferring data from surveys to machine
ror. 


readable primary files is by using "precoded" survey forms. These forms
 

have sequentially numbered boxes (up to 80 if the data are to be keypunched)
 

Each box may contain on­where the data are recorded directly in the field. 


ly one letter; the sequence in which the data are entered in the boxes is
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the precise sequence which will make up the logical record.
 

When precoded survey forms are used the data can be keypunched or en­

tered at the console directly from the survey forms. Some surveys may be
 

too complex for precoded forms; in these cases, the data are collected in
 

the field on regular survey forms, then transferred onto standard coding
 

forms at a later time. From the coding forms the data go directly into
 

machine-readable form. If the same person who collects the data in the
 

field also does the coding in the office, errors in interpretation of the
 

data forms are reduced. Example of precoded survey forms are found in
 

Figures D-l, E-6, H-l, I-i and K-l, while surveys requiring separate
 

coding are described in Figures F-1, G-1 and J-1.
 

Once the data are stored in machine-readable form on the primary file,
 

the next step is to "clean' the data. This cc,,,ists of running logical
 

checks on the data to determine if each of the values falls within certain
 

limits of what is possible. For example, it is not possible for a six month
 

old child to weigh 60 kilograms. If this value has been entered, the origi­

nal survey forms must be reviewed; a common error is a misplaced decimal
 

point. If a child's recorded weight is less than 55% or greater than 140%
 

of normal weight, then it is probably in error. Consistency checks should
 

also be made between variables; for example, a family without running water
 

in the house is unlikely to have a flush toilet. While consistency checks
 

such as these will not catch all of the errors, they will help to eliminate
 

large ones which would tend to have more of an effect on the analysis.
 

It is not possible to give specific Instructions for designing the con­

sistency checks for cleaning data. Each variable must be considered and a
 

decision made as to whether there are some values that would be *impossible or
 

very unlikely for that variable. When a particular value is outside the
 

acceptable range, an attempt should 6e made to determine the "correct" value
 

by looking for transcription errors from the survey form. If the problem is
 

not found in the survey form then the variable must be remeasured in the
 

field (ifpractical) or the value must be eliminated altogether. It is
 

important, therefore, for the limits to be set at a level that will assure
 

that suspect values are in fact wrong and do not represent unusual -- but
 

actual -- situations. Eliminating values that accurately represent extreme
 

situations seriously alters the analysis.
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When the data in the primary file have been cleaned, work can begin
 

on generating the secondary files. The first step is to enter into the
 

computer (i.e., create files in machine-readable form) the additional in­

formation needed to construct the secondary variables. This information in­

cludes: 0f) anthropometric standards for classifying the nutritional sta­

tus of individual children; (2)nutrient requirements of individuals based
 

on sex, age and physical activity; and (3)the nutrient content of the
 

various foods which will be encountered in the different surveys.
 

The actual design of the secondary files (the organization of the logi­

cal records) is more important than the design of the primary file. The
 

design objective for the primary file is to be able to transfer data in the
 

most direct and simple way from the survey forms to the file..
 

However, the secondary files will be the ones used extensively in the
 

analysis process; as such, the configuration of the records will have a
 

great affect on the flexibility and efficiency with which the analysis is
 

executed. The tw,. main determinants for the secondary file design are:
 

(1)the kind of analysis to be done (how many and which variables are to be
 

analyzed together); and (2)the capacity of the computer (how much data can
 

be stored at one time in the "core memory").
 

Core memory size is, in many ways, the key to the size and number of
 

If the core memory
variables which the computer can work with at one time. 


is relatively small (for example, less than 64,000 bytes), it will be
 

necessary to move data back and forth between the core memory and the
 

external storage devices (magnetic discs or tapes). For much of the analy­

sis it will be desirable to know which variable values correspond to which
 

individuals and/or families. If the variables are entered individually,
 

additional space is needed to include the identification code; however,
 

if a "package" of variable is entered as a logical record then the identi­

fication code is only needed for each record. Therefore, when there is in­

sufficient core memory space, it is convenient to have files with record
 

configurations containing all of the variables applicable in a particular
 

analytic procedure. While this may result in inefficient external storage
 

by requiring that certain variables be repeated in several different record
 

configurations, and will lead to slower analysis, it will also provide a
 

37
 



less expensive way to gain flexibility from a small computer,
 

Within a file (primary or secondary) data are packed in a basic unit
 

of data storage called the logical record. Each logical record must include
 

a code or set of numbers which tells the computer: (1)the format Inwhich
 

the information is stored, (2) the community and family to which the infor­

mation pertains, and (3)which variables are included in the record.
 

It will be noted that, for each of the surveys described in the appen­

dices, the coding instructions call for the same kind of information in the
 

first thirteen columns. The first column contains the survey code that,
 

based on predetermined programming Instructions, tells the computer which
 

variables are found in what order and according to what format. Column;
 

two through five identify the sector code and columns six through eight
 

identify the family code. These two numbers indentify the family and dis­

tinguish it from all other families. If a particular family is surveyed
 

more than once (as might be the case with the 24-Hour Recall Consumption
 

Survey or the Individual Consumption Survey) then the survey date, columns
 

nine through eleven, will serve to separate the different rounds of the 

survey. In the event that the data are stored on 80-column key punch cards 

then it may be necessary to divide the logiccl record among more than one 

card; columns twelve and thirteen will insure that the cards are in the 

correct sequence. 
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VI. ANALYSIS
 

The Sequential Logic
 

The analysis component of the diagnostic methodology consists of asking
 

the "right questions" in the context of a sequential logic. To better under­

stand this process, it is helpful to use the Sequential Logic Branching
 

Mechanism (Figure 4, page 19) for selecting the questions; responses to
 

these questions can be drawn from the various surveys described-in the appen­

dices.
 

The first question (point A in the Branching Mechanism) is: "Is there
 

a significant malnutrition problem in the community?" This can be answered
 

by examining the data from the Anthropometric Survey (Appendix E). Using
 

the weight-for-height indicator and a "two standard deviations" cut-point,
 

then the more specific question becomes: "What percentage of the children in
 

the sample have weights which are two standard deviations or more below the.
 

normal weight for their hilights?" The answer tothis question must then be
 

compared to the results of other populations (other nations, other regions
 

within the country or other conmmunities within the region) to establish
 

the relative priority of this community. If the priority is low (e.g., only
 

5% of the children are classified "malnourished")then no intervention may be
 

necessary for that corrimunity; however, the planner may wish to periodically
 

repeat the Anthropometric Survey as a means of surveillance.
 

On the other hand, if the priority is high (e.g., 42% of the children
 

are classified "malnourished") then further analysis will be necessary. At
 

this point, the planner may also want to examine more carefully other as­

pects of the nutritional status component such as: (1)"Do other malnourish­

ment classifications of the community (e.g., height-for-age and weight-for­

age) correlate with and confirm the results of the weight-for-height classi­

fication?"; or (2)"Are there unusual distributions of malnourishment by age
 

and/or by sex?"
 

The next point (B)in the branching mechanism suggests the following
 

question: "Are there a significant number of families in the sample who
 

have a deficit of nutrients?" This question is first answered by calculat­

ing the energy (kilocalorie) gap for each family using the results of the
 

Family Market Survey (Appendix G). Consider two hypothetical responses:
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(1)Only 15% of the families are consuming less than 90% of their require­

ments; or (2) over half (52%) of the families are consuming less than 90%
 

of their requirements.
 

Before drawing conclusions from these results it is best to confirm 

them with other indicators. For example: Do the same families that have 

an energy gap also have a protein gap? Is the magnitude of the protein gap 

similar to that of the energy gap? The response for these questions will
 

indicate whether the analysis can be continued based on the energy gap or
 

whether protein consumption is the critical variable.
 

It will also be useful to calculate the energy and protein gaps using 

data from the 24-Hour Recall Consumption Survey (Appendix F). Do these cor­

relate well with the gaps calculated from the Family Market Survey? .If 

not, then a decision must be made on which indicator to base the continued
 

analysis. One method is to average the results from the two surveys; an­

other is to determine which survey yields more accurate information.
 

Assuming that the results of the energy gap for the Family Mark1t Sur­

vey are valid, the the two hypothetical responses indicate which step should
 

be taken next. If only 15% of the families have a deficit of kilocalories
 

greater than 10%, it is unlikely that food availability is a major problem
 

and the analysis can procede to point C in the branching mechanism.
 

However, if 52% of the families have deficits- two additional questions 

should be asked before moving to point D in the branching mechanism. 

First, is there d correlation between energy gap and nutritional status? 

That is, are the families with malnourished children the same families that 

have the energy gap, and do the worst cases of malnourishment belong to 

those families with the largest energy gap? If the correlation is weak then 

both points C and D should be considered; if the correlation is strong then 

a second question is asked before moving to point D: Is the average energy 

gap for the community as a whole also large? The response to this question 

will determine whether the deficits of half the families could be made up 

(inpart) by surpluses of the other half of the families. If this is the
 

case then the data from the Family Market Survey should be examined in more
 

detail. Is there a difference between the two groups (families with defi­

cits versus families with surpluses) in terms of resources (income) avail­

able or in terms of buying habits? 
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At point C we ask the question: "Are there health problems in the
 

community which contribute to the malnourishment?" The first response comes
 

from calculating the average prevalence of diarrhea from the data on the
 

Health Status Survey (Appendix H). This will usually indicate whether diar­

rhea appears to be a problem. If average prevalence is high then morbidity
 

should be considered to determine whether a relatively snall number of
 

children suffer from diarrhea every day, or if episodes are spread out over
 

many of the children. It is also important to determine whether there is
 

a correlation between: (1)those children with diarrhea and (2) those who
 

are malnourished but whose families do not have a deficit.
 

If average prevalence of diarrhea is high and morbidity appears to be
 

related to malnourishment, then the analysis should azk whether there are
 

conditions indicated in the Environmental Sanitation Survey (Appendix I)
 

which could explain the high prevalence. For example: Is there a correla­

tion between diarrhea morbidity and distance to the water source? If diar­

rhea does not explain the malnourishment, consideration should be given -o
 

other health indicators such as the presence of colds or fever.
 

When the community's health status does not adequately explain the mal­

nourishment attributed to this point, consideration must be given to the
 

possibility that the food distribution among family members is not equal.
 

The analysis must then consider the question: "Are there malnourished chil­

dren whose families have sufficient food but who are not receiving their fair
 

share?" This question can be answered by analyzing the data from the Indi­

vidual Consumption Survey (Appendix J). If the "index of relative ade­

quacy" for the preschool age members of the family is significantly less
 

than one (e.g., 0.8), then this could explain part of the nutrition problem.
 

Point D in the branching mechanism should be considered when the number
 

of families with an energygap is relatively large. The question here is:
 

"Does the agricultural sector of the community produce enough food to meet
 

the community's kilocalorie and (protein) requirements?" This is answered
 

by calculating the energy gap using the data from the Agricultural Produc­

tion Survey (Appendix K). If only 60% of the community's an-rgy requirements
 

are being produced locally then the factors of production (resources avail­

able) should be examined carefully to determine the feasibility of increas­

ing production.
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If,on the other hand, the community 
is producing a sufficient amount
 

of kilocalories (and protein), 
it should be determined whether 

this remains
 

One way to test this is to determine if
 

available to the community 
as food. 


the food items which are 
being produced are the same 

as those which contrib­

ute most significantly to meeting 
the requirements according 

to the Family
 

For example, the
 

Market Survey and the 24-Hour 
Recall Consumption Survey. 


community of Villa Rica in
Colombia produces several 

times its requirements
 

in both kllocalorles and protein 
but this Is primarily attributable 

to the
 

Both of these are considered 
cash
 

production of sugar cane 
and soy beans. 


crops and are exported from 
the community in their entirety.
 

Another possibility which 
should be examined is that the same kinds of
 

food items are produced as 
are consumed, but they are 

produced by a relative­

not sufflcient economic demand
 

ly few members of the community 
and there is 


This would suggest interventions
 
to prevent the food from 

being exported. 

or income supplementation.
 

such as a food subsidy (e.g., 
food stamps) 


In addition to an unfavorable 
balance between imports and 

exports, oth-


There may be excessive post
 

er community losses should 
also be considered. 


due to large amounts
 

harvest storage losses or 
there may be inefficiencies 


of grains being allocated 
to livestock production.
 

of Results
Interpretation 


The above discussion attempts 
to demonstrate how, using 

a sequential
 

logic, appropriate questions 
can be selected and, using 

the information from
 

the surveys, responses formulated 
to indicate where malnourishment 

can be
 

It is important, however, 
to point
 

attributed in the nutrient flow system. 


out that this discussion 
may be misleading in that 

it may give the impres-


This
 

sion that the responses 
are usually simple to formulate 

and interpret. 


not likely to be the case 
when the analysis is done 

with real data.
 

is 


reasons why analyst; of data 
collected from com-


There are several 
 to identifiable 
munities under field conditions 

will not necessarily lead 

One is that no community is likely 
to have only one cause of 

mal­

causes. com-

Most communities have a c3mbination 

of causal factors; it is 


nutrition. 
 This requires that several
 

mon to find food deficits 
and high morbidity. 


iterations of the analysis 
be made as the magnitudes 

and probabilities of
 

each response are compared 
and weighed.
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Another reason is that, until experience is gained in the use'of the
 

methodology, interpretation of the values of the different indicators is
 

difficult. For example: What is the significance of 40% of the families
 

having an energy deficit greater than 10%, and how does that compare (in
 

terms of nutritional impact) to an average prevalence of diarrhea of 30%?
 

In the beginning intuition will have to determine the answers to these kinds
 

of questions, but as the learning process progresses the answers will be
 

based on what was found in other communities or in the same community at an
 

earlier time.
 

Other reasons complicating the analysis.are related to what might be
 

S.termed "errors" in the measurement procedures and data processing. The term
 

Uerror" as it is used here refers to all cases where an "observed value" is
 

different than an "actual value." Errors are not limited to careless mis­

takes by project staff; rather, to a large extent they are the result of
 

difficulties inherent in trying.to quantify variables and relationships in
 

the area of social science. Because the problem of errors is so complex and
 

at the same time so important, it is discussed in detail in Appendix M. In 

general, however, all errors will either be biased (systematic) or random.
 

Random errors will tend to dilute or hide relationships; biased errors will
 

tend to produce false relationships which may lead to contradictions of
 

logic.
 

Program Design 

Each point in the nutrient flow model and each question formulated in
 

the analysis suggest various kinds of interventions and programs. By de­

fining and quantifying the nutrition system in terms of nutrient gaps, the
 

diagnostic methodology provides performance specifications for selecting and
 

designing interventions to address a community's malnutrition problem(s).
 

The concept of performance specification can best be understood by con­

sidering specific examples. The response to the first question (point A:
 

"Isthere a significant malnutrition problem in the ommunity?) provides a
 

performance specification at a very general level: for example, a program is
 

needed to reduce the number of malnourished children from 42% to 5%. Point
 

B in the branching mechanism is more specific: For example, a program is
 

needed to reduce the number of families with a 10% or greater energy deficit
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from 52% of the population to 15%.
 

As the analysis progresses the performance specifications become more
 

specific: (1)a program is needed to increase production of kilocalories by
 

35% or Increase production of potatoes by eight metric tons per year; (2)
 

a policy Is needed to reduce the community's export of specific food items
 

by 20%; (3) a program is needed to reduce the average prevalence of diarrhea
 

from 40% to 5%; or (4)a program is needed to provide safe drinking water
 

within 10 meters of the house for the 80% of the families who do not already
 

have this service.
 

Performance specifications such as noted above provide the planner with
 

criteria for selecting and designing specific programs. Clearly there are
 

other criteria which may act as constraints on the specification. Economic
 

considerations may impose constraints that a particular program cannot cost
 

more than a certain amount. There may be political constraints -- a program
 

with potential for meeting a performance specification may not be politically
 

feasible to undertake for a particular government. For example, a program
 

of land reform may be a way to reduce exports by shifting the crop mix from
 

cash crops to food crops, but land reform may not be an acceptable option.
 

Also, there may be stability considerations; for example, it may be possible
 

to reduce the family gaps by large food supplementation programs, but over
 

the long run these would create undesirable dependencies. Likewise, there
 

are time constraints whereby a program (such as land reform) would reduce
 

the family gaps but the effects would not be realized for five years; this
 

may suggest complimentary strategies such as a food supplementation program
 

to cover the period inwhich the land reform is being Implemented.
 

Once the planner has organized the performance specifications from the
 

diagnostic methodology together with the other criteria, he/she is ready for
 

final project selection and design. It is at this point that the expert is
 

called. The engineer is told what is needed in the way of environmental
 

sanitation; the agronomist receives Instruction on the increases in agri­

cultural production that are needed; the public health doctor is advised of
 

the need for reductions in morbidity; the economist is asked to devise
 

policies for income transfers or food subsidies. By providing these pro­

fessionals with very explicit criteria for developing programs, the planner
 

is able to convert the results of the diagnosis into Interventions aimed at
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specific identifiable aspects of the conumunity's nutrition problem. The 

expert isexpected to present specific program plans together with their
 

considered with the performance expec­estimated costs. These costs, when 

ted of the programs, will provide a cost/effectiveness measure for compar­

ing and selecting among projects. In the implementation phase the perfor­

mance specifications which were used in the design of the programs, togeth­

er with the estimated costs of the programs, will become the criteria by 

which the programs can be evaluated. 

The analysis is first performed on individual communities. However, 

as performance specifications and program designs are developed for each 

community, certain similarities will begin to emerge for groups of commu­

nities. These similarities are fed back into the context of the inductive 

planning approach and conclusions are generalized to formulate a nutrition 

strategy for larger populations (e.g., regions within a country, or an 

entire country). 
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Nutritional problems have existed since the beginning of time, but on­

ly recently has there been widespread interest in attacking "the nutrition 
. 

problem" in a concerted, multisectoral manner. Many .of ,the activities un­

dertaken in the name of "nutrition planning" are little more than the pro­

granming of interventions thought to affect the nutritional status of the 

population. Planning for nutritional improvement is a complicated process, 

inextricably meshed with the immense complexity of development itself. 

Little is known about either; both confront planners with the unenviable 

task of selecting interventions or policies on the basis of incomplete in-, 

formation. 

Much of what is known about nutrition planning is of a qualitative na­

ture and therefore insufficient to assist in the selec'ton of "good" projects
 

For example, it is generally ac­in an environment of scarce resources. 


cepted that a water supply projectwill have a positive impacton nutrition­

al: status, and the same is true of a supplementalfeeding program; but
 

which will-have a greater impact in a particular community is unknown.
 

An approach to nutrition planning that provides, for a rapid response 

to a servere problem is essential: the planner and the population for which 

he is responsible cannot await the outcome oflong;studies. At the same 

time, however, this planning approach must somehow contribute to a better 

understanding of the problem as the response activities are being conducted.
 

Such an approach must view nutrition planning as a learnin process.. More­

over,in order for this learning process to be effective the planner.,mustP
 

be able to say that heis learning: it is very difficult to'learn if one
 

is.required to pretend to be certain. The first step is to Odmit that the
 

solutions are not already known.
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" In many different situations the best, time-tested, learning tool has 

been the "scientific method." Essentially, the scientific method is a pro­

cess; the process begins with the formulation of a theory which is based on 

current knowledge. Next, observations are made of certain variables idell­

tifled in the theory and an action is designed which the theory predicts 

will cause changes in the variables. Finally, the action is carried out 

and new observations are made to determine if the predicted change(s) in the 

variables actually occured. If the predicted changes occur, then the theory 

is reinforced; if they did not, then the theory is modified or reformulated. 

The scientific method does not produce instant knowledge; rather, it 

provides a mechanism for developing an ever more sophisticated and precise 

understanding of the problem by systematically utilizing and improving on 

existing knowledge. The diagnostic methodology described in this manual has 

its origins in the scientific method, and that method makes up one of the 

principal characteristics of the methodology. The main purpose of this man­

ual is to provide a decision-making tool for nutrition planners, to serve as 

a guide for selecting actions and as a framework for learning as the activi­

ties are undertaken. Hopefully, this will satisfy both the need for immed­

iate action and the need for more complete knowledge. 

The Systems View,
 

The "Systems view".provides a framework within which the scien­

tific method can be applied to specific instances. The "systems 

view" recognizes that the nutrition problem is the manifestation 

of a complex social system, and calls for the explicit postulation 

of those components which are relevant to the problem. Equally 

important, the "systems view" calls for quantification of the re­

lationships existing between and a'ong the various components of 

the nutrition system. 

One of the principal considerations innutrition planning isthat the
 

nutrition problem ismultifaceted. It is what has become known as an "in­

ter-disciplinary" or "multisectoral" problem, thus suggesting that its solu­

tion requires a broadly-based approach incorporating many disciplines. But
 

inpractice this multisectoral approach isnot well understood.
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Some believe that the multisectoral approach means attacking the prob­

lem simultaneously in each of the relevant sectors; others argue that the
 

Yet few have success­attack must also be coordinated and/or integrated. 


fully applied these approaches in practice, for solutions to the nutrition
 

problem are not to be found as much within the various sectors as at the
 

For example, a policy to increase the po­interfaces between the sectors. 


duction of food can have little impact if there are not complementary poli-


Likewise,
cies in the areas of transportation, storage and distribution. 


it does little good to produce more food if those in the greatest need are
 

not able to afford to purchase it.
 

Another impediment to realizing an effective multisectoral approach is
 

The doctor has his
the way that professionals tend to define prohJ'ems. 


training in medicine and most-of his experience is in that field. The agri­

culturalist's training is focused on agricultural production and much of 
his
 

The same is true of the educator, the
experience is limited to that area. 


engineer, the nutritionist and the econemist. Understandably, it is diffi­

a con­cult for these professionals to perceive the nutritional problem in 


text which extends beyond their own experiences and interests; each will
 

tend to define the primary emphasis within his own profession or sector.
 

For multisectoral planning to be effective requires a framework which
 

forces recognition of the interconnections among the various factors that
 

This has led us to the "sys­affect or contribute to the nutrition problem. 


tems view": the systems view recognizes that the nutrition problem, like
 

other problems, can be viewed as a system of factors or variables which 
are
 

Using this approach requires
interrelated in specific and quantifiable ways. 


that all relevant variables are specified in advance, and also that the 
re­

some consistent manner.
lationships among the variables are quantified in 


In application, this systems view of the nutrition problem allows the plan­

ner to test for the causes of malnutrition within the system (i.e., within
 

-- in quantifiable terms -- various
 a specific community), and to compare 


intervention strategies for maximum impact.
 

The Inductive Approach
 

The "inductive approach" to the planning process holds
 

that the diagnosis of nutrition problems in different
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communities can lead to national level nutrition strategies 

which are more flexible in testing potential solutions 

and. more responsive to local conditions. 

Most government planning activities occur at the centralized level; 

policies are formulated from offices inthe capital city for implementation 

in regional or local settings. This type of planning can be characterized 

as the "deductive approach," since the policies are often based on a few
 

premises or on a generalized description of the nature of the problem from
 

which conclusions are drawn with respect to specific situations.
 

Although this deductive approach ismost common in planning and is
 

quite useful inmany circumstances, several important disadvantages exist.
 

Often the policies insuch .acenter-periphery system must be simple and re­

latively uniform because of administrative limits on the variation and com­

plexity of policies for implementation inthe peripheral localities. A
 

more important disadvantage is that the deductive approach limits the amount
 

and variety of experimentation possible. Since policies are based on gener­

alized premises, only those limited premises can be tested. Because inter­

ventions are formulated from a generalized theory of the problem, the deduc­

tive approach does not a,,nw for testing the possibility of different causal
 

factors being predominant in different locilities. The nature of the nutri­

tion problem requires a planning approach that allows decision makers the
 

opportunity to try many different activities in a variety of different com­

munities to maximize learning possibilitiesi
 

The converse of the deductive approach to planning isthe "inductive
 

approach," which begins by looking at the localities to draw conclusions
 

with respect to the general situation. This approach pi.motes experimenta­

tion with different kinds of intervantions indifferent localities. The
 

general theory and overall policy are induced from actual situations in
 

specific localities. This inductive approach to planning provides more
 

flexibility for learning about the complex problem of malnutrition.
 

This manual applies the inductive approach to nutrition planning, with
 

the community as the basic unit of analysis. The purpose of this approach
 

isto diagnose the nutritional status of a particular community.
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There are several reasons why the community is appropriate for carrying
 

out inductive planning. Policies are often implemented at the community­

level, especially when they call for such traditional interventions as:
 

health delivery systems (health posts), environmental sanitation (water sup­

ply and waste disposal), food supplementation (school feeding, MCH and food­

for-work programs), and non-formal education (health and agricultural exten­

sion services). Even those programs that are characteristically national
 

in scope (such as import-export and price support policies) can be made more
 

effective when the dynamics of their effects at the community-level are bet­

ter understood.
 

Another reason for concentrating on diagnosis at the community-level
 

is the need for defining a "workable" group. Although it may, in some
 

cases, be useful to make the diagnosis at the family level, experience has
 

shown that the measurement instruments involved do not have the necessary
 

accuracy to disaggregate conclusions to the lndivldua7 families. On the
 

Other hand, undertaking a diagnosis at the state'or regional level defeats
 

the purpose of the inductive approach to nutrition planning (i.e., to prc,­

mote experimentation with different kinds of interventions in different lo­

calities), because it introduces substantial variation.
 

Our basic assvmption is that the causes of malnourlshment can be ex­

pected to vary from one population group to the next. As such, it follows
 

that a homogeneous population group is the ideal unit for study and experi­

mentation.
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Appendix B
 

- NUTRIENT REQUIREMENTS
NUTRIENT GAP 


The concept of nutrient gap (or rdequacy) is important 
throughout the
 

By calculating the nutrient'gap at the various points
nutrient flow system. 


in the system, it is possible to make compardtive 
evaluations of the nutri­

a way of comparing the
Essentially it is
tional situation at each point. 


amount of food available to the amount of food 
required at any particular
 

component of the system.
 

idea of the comparison of requirements tq availability 
can
 

The general 


be defined in slightly different ways to convey 
different information; in
 

For example, to­
other words, there are different kinds of nutrient 

gaps. 


tal requirements less total availability of a particular 
nutrient is called
 

Dividing the absolute gap by the total requirements
the "absolute gap." 


If a particular individual's daily energy re­yields the "relative gap." 


quirements are 3000 kcal but his actual consumption 
is 2300 kcal, then his
 

absolute gap and relative gap are calculated 
as follows:
 

= 2300 = 700 kcal
 
e absolute gap = requirements - availability 3000 ­

= * raiative gap - requirements - availability .3000-.2300 .233 or 23.3%
 

3000
requirements 


Thus, it is possible to calculate the nutrient 
gap at the community,
 

For those components pertaining to the communi­family or individual level. 


ty (such as production, import/export or marketing), 
the gap would be re­

ported at the community level; however, by dividing 
the absolute gap by the
 

number of familes or by the number of individuals 
it is possible to report
 

This is helpful in
 
this information at the family or individual 

level. 


determining the average shortfall of nutrients per family or per individual.
 

Family food availability or consumption data 
would first be calculatea as
 

family gaps, but this information could also be disaggregated 
as individuals
 

gaps.
 

The fact that there are two types of gaps (absolute 
and relative) and
 

three different levels (community, family and individual) 
provide a wide
 

This allows the
 
range of possibilities for reporting this information. 


flexibility to consider the nutrient gap in the 
form most useful for a par-


For example, if community food availability (production
ticular analysis. 


- losses) is determ~ined for k calories, then useful
 + imports - exports 
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forms for reporting this would be the relative gap for the community (e.g.,
 

a 25% shortfall) and the average per capita absolute gap (e.g., each per­

to
 son, on the average, needs an additional 500 kcals). It is also useful 


compare the average per capita absolute gap at the point of production and
 

at family food availability.
 

As stated earlier, the concept of nutrient gap is essentially the com­

parison between nutrie, availability and nutrient requirements at different
 

points in the nutrition system. The nutrient availability is determined
 

differently for each of the survey components (production, marketing, family
 

in other Appendices.
consumption, etc.) which are described in more detail 


However, the concept of nutrient requirements is complex and needs further
 

explication.
 

not feasible to measure requirements directly in a field
Because it is 


setting, it has been necessary to estimate requirements based on the sta­

tistical treatment of data taken from groups of individuals under controlled
 

or laboratory conditions. These estimates result in average values for dif­

ferent sex and age groups, and different environmental 
and working situa-


The values thus derived are said to be "theoretical" requirements
tions. 


in that they represent requirements of normally healthy persons. Sick
 

persons will have considerably greater requirements since illness often
 

affects the efficiency of metabolic processes and additional nutrients 
are
 

needed to combat the illness and replace damaged tissues.
 

The accompanying table (B-l) cn recommended nutrient intakes provides
 

values for estimating the theoretical requirements of most nutrients. While
 

information is included for a variety of different nutrients, experience
 

and proteins are the most important vari­demonstrates that energy (kcal) 


ables because deficits for these two nutrients usually accompany any deficits
 

for other nutrients, and because energy-protein deficits are generally the
 

most damanging. The gap analyses are generaly carried out only for energy
 

and proteins; other nutrients can be checked by examining the quality of
 

As long as families are deficient in
the diet of a subsample of families. 


not appropriate to divert attention to
kilocalories and proteins it is 


deficiencies of other nutrients unless there exist obvious clinical signs
 

that such deficiences are a problem in the community.
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Estimating energy and protein requirements is a complex tipic with many
 

subtle issues which cannot be adequately discussed here. Nevertheless,
 

there are some important c6nsiderations which should be kept in mind as the
 

values in Table B-1 are applied to specific situations. For example, energy
 

requirements are highly dependent on the level of activity of the indi­

vidual. The energy requirements of a moderately active adult male is 3000
 

kilo calories, but it could range from 2700 kilocalories for slightly active
 

to 4000 kilocalories for the exceptionally active. Likewise, an adult fe­

male's requirements could range from 2000 kcal for 'light activities to 3000
 

kcal for exceptional activity. It may be necessary to adjust the values in
 

the table to conform with the activity levels of a particular community,
 

keeping in mind that a low activity level may in fact be the result of defi­

cient energy intakes.
 

In addition, there are two points to he considered when applying the
 

recommendations for intake of protein. First, the values given in the ta­

ble are based on "high quality" egg or milk protein. The quality of pro­

teins actually consumed will depend on the typical diet for the specific
 

region or country. The quality of diets in "rich countries" is generally
 

equivalent to about 80% of egg or milk protein, while the quality of diets
 

in "poor countries" may be equivalent to about 70% of egg or milk protein.
 

There may be some communities where most of the protein comes from grains,
 

in which case the quality may be as low as 60%. This can be taken into ac­

count by dividing the tabled protein requirements by the appropriate factor
 

(normally .6to .7 for most communities in developing countries).
 

The second point concerning the tabled protein requirements is that
 

they are based on what the Joint FAO/WHO Expert Committee has defined as
 

"safe levels of intake." The safe level of intake is designed to assure
 

that the recommended requirements will encompass nearly all individuals (de­

fined as two standard deviations beyond the norm which includes 97% of all
 

individuals). Even after sex, age (size) and activity are taken into ac­

count, the average protein requirements will underestimate the needs of some
 

individuals due to natural variation. The coefficient of variation has been
 

established to be approximately 15%. In order to cover two standard devia­

tions beyond the norm, the protein requirements listed in the table are
 

actually 30% greater than the average requirements. While this "adjustment"
 

may make sense when recommending protein consumption levels for individuals,
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if the increased values are used for calculating the requirements of large
 

groups (such as entire communities) then these requirements will tend to be
 

30% higher than may be necessary.
 

Once the decision is made as to what requirements are to be used for
 

each nutrient to be analyzed (normally kilocalories and protein) then a
 

computer data file is created with the information for each of the age/sex/
 

physiological (pregnant or lactating) groupings. This data can be called
 

upon to calculate the requirements of each individual for inclusion in the
 

.ndivtdual's secondary data file. The data can also be aggregated to deter­

mine the requirements of specific families or the community.
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RECOMMENDED INTAKE OF NUTRIENTS
 

Ribo-	 Folic Vitamin Ascorbic
yProteinVitamin Vitamin flavin Niacin acid 2 acid 	 Calcium Iron 
Body Energy A D 	 ThiamineAge 	 1
 

weight 

(1) 	 (3,4) (, (T (3 (3) (5 (5) - ( tr {5 

kilo- kilo- nega-m grams micro- micro- milli- m1111- milii-	 micro- micro- mili- grams Milli­

grams gramo gramsgrams grams grams 	 grams
grams calories Joules 	 grams grams 

Children
 

60 0.3 20 0.5-0.6 5-10

14 300 10.0 0.3 0.5 5.4
4 1 ........... 7.3 820 3.4 


9.0 	 0.9 0.4-0.5 5-10
0.5 0.8 	 100 20 

1-3........... 13.4 1360 5.7 16 	 250 10.0 


100 1.5 20 0.4-0.5 5-10
20 300 10.0 0.7 1.1 12.1
4-6 ........... 20.2 1830 7.6 


2.5 0.9 1.3 14.5 100 1.5 20 0.4-0.5 5-10

7-9 ........... 28.1 2190 9.2 25 	 400 


Hale adolescents
 

2.5 1.0 1.6 17.2 100 2.0 20 0.6-0.7 5-10
575 


200 2.0 30 0.6-0.7 9-18
 
10-11 ......... 26.9 2600 10.9 30 


13-15 ......... 51.3 2900 12.1 37 	 725 2.5 1.2 1.7 19.1 


750 2.5 1.2 1.8 20.3 200 2.0 30 0.5-0.6 5-9

16-19 ......... 62.9 3070 12.8 38 


Female adolescents
 

2.5 0.9 1.4 15.5 100 2.0 20 0.6-0.7 5-10 3
575 


725 2.5 1.0 1.5 16.4 200 


10-12 ......... 38.0 2350 9.8 29 


2.0 30 0.6-0.7 12-24
 
Ln 13-15......... 49.9 2490 10.4 31 


2.5 0.9 1.4 15.2 200 2.0 30 0.5-0.6 14-28
 
16-19......... 54.4 2310 9.7 30 	 750 


Adult man 

(moderately 
200 2.0 30 0.4-0.5 5-9


active) ...... 65.0 3000 12.6 37 750 2.5 1.2 1.8 19.8 


Adult woman
 

(moderately
 
9.2 29 750 2.5 0.9 1.3 14.5 2M' 2.0 30 0.4-0.5 14-28


active) ...... 55.0 2200 


Pregnancy
 

0.2 +2.3 400 3.0 30 1.0-1.2 (9)(later Half)... +350 +1.5 38 	 750 10.0 +0.1 


Lactation
 

(first 6 month
 
+2.3 46 1200 10.0 +0.2 0.4 +3.7 300 2.5 30 1.0-1.2 (9)


months).... +550 


(1) Energy and Protein Requirements. Report of a Joint FAO/WHO.Expert Group, PAO, Rome, 1972. - (2) As egg or milk protein. - (3) Requirements of 

Vitamin A, Thiamine, Riboflavin and Niacin. Report of a Joint FAO/WHO Eert Group, FAO, Rome, 1965. - (4) As retinol. - (5) Requirements of Ascorbic 

Acid, Vitamin D, Vitamin B1, Folate and Iron. Report of a Joint FAO/WHO Expert Group, FAO, Rome, 1970. - (6) As cholecalcLferol. - (7) calcium 

Expert Group, FAO, Rome, 1961. -'(8) On each line the lower value applies when over 25 percent of vcalories in theRequirements. Report of a PAO/6fO 

diet come from animal foods, and the higher value when animal foods represent less than 10 percent of calories. - (9) For women whoce iron intake
 

throughout life has been at the level recozmended in this table, the daily intake or iron during pregnancy and lactation should be the same as that 

recommendod for nonpregnant, nonlactating women of childbearing age. For woen whose iron status is not satisfactory at the begLning of pregnancy, 

the requirsment is increased, and in the extreme situation of women with no iron stores, the requirement can probably not be met without supplementation. 

SOURE: passmore, R. A others. Handbook on Human Nutritional Requirements. Rome, Italy: Food and Agriculture Organization of the United Nations. 1974. 

(FAO Nutritional Studies 928/WHO Monograph Series No. 61). P. 68-69. 



Appendix C
 

SAMPLING PROCEDURES
 

Random Numbers
 

The Table of Random Numbers (Table C-1) is quite simple to use. At
 

random, select some number in the matrix; then read the numbers from that
 

point proceeding row-by-row or olumn-by-column. If the number of sampling
 

units in the population is between 10 and 99 then the random numbers are
 

read off two digits at a time; if the population is between 100 and 999 then
 

the random numbers are taken three digits at a time.
 

To better understand this procedure, take the example of a community
 

with a total of 83 houses and assume that a random sample of 10 houses is
 

required. For this example, begin at the intersect of Column 9 and Row 13
 

(i.e., 6), and procede along the row by reading the digits two at a time;
 

the random numbers would be: 67 (6-from Column 9, Row 13; 7-from Column 10,
 

Row 13), 36, 11, 25, 07, 48, 55, 45, 91 (9-from Column 25, Row 13; 1-from
 

Column 1, Row 14), 88, 44, 69. Note that twelve numbers are needed alto­

gether; 91 and 88 cannot be used because there are only 83 houses in the
 

sample.
 

Quasi-random Sampl ing
 

A sampling method which is often easier to apply in the field is known 

as quasi-random or systematic sampling. Essentially this consists of systemat­

ically proceeding through the community selecting every kth house, where
 

k is the sampling fraction equal to the number of houses in the sample di­

vided by the number of houses in the community. This method could obviate
 

the need to map and number the houses before taking the sample. As such,
 

it becomes possible to enter the community and begin the survey process at
 

the same time that the sample is being taken.
 

For this method to be practical, prior knowledge is needed of the ap­

proximate size of the community as well as the size of the sample which is
 

needed. It is also helpful if all of the houses are located on streets,
 

roads or on an identifiable network of paths in order to faciliate systemat­

ically working through the community without missing houses. If, for ex­

ample, a community is thought to have about 400 families and a sample of 80
 

is needed, then every fifth house would be selected. Starting at one end
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of the community, and arbitarily deciding to begin with the third house, a
 

systematic procedure is established selecting the third, eighth, thirteenth,
 

etc. houses.
 

This systematic sampling will tend to distribute the sample more even­

ly throughout the community than would normally occur in a purely random
 

sample, thus assuring that all areas in the community are "represented."
 

However, care must be taken when assuming equivalence to a simple random
 

sample for the purpose of calculating significance of results.
 

Sample Size
 

It is difficult to establish an optimal size for the final sample be­

cause of the many factors which enter into the decision. Clearly the level 

of precision needed in the conclusions is a major factor. 

S(y) /
From the statistical equation for determining sample size, n a 

,
S() 2 we know that the sample size, n, is proportional to the square of
 

the standard deviation, S(y), of the variable y for the population. Like­

wise, the sample size is inversely proportional to the square of the stan­

dard deviation of the mean S(j), for the sample. The standard deviation of
 

the mean -- also called the standard error of the mean -- is a measure of
 

the probable precision or accuracy of an estimation of the value for a given
 

sample size. The standard deviation S(y) is a characteristic of the popula­

tion with respect to the variable y. Normally it is not known and must be
 

estimated. A "first estimate" of the standard deviation of a particular
 

variable in a population can be made based on previous knowledge about the
 

variable and the population. This can later be verified by applying a
 

"best estimate" formula to the data collected in the survey. Another possi­

bility for estimating the standard deviation of the population is by carry-


Ing out a pre-test or pilot survey.
 

While it is helpful to keep in mind the above discussion, its useful­

ness in estimating the desirable sample size may be limited under actual
 

field conditions. First, there may be too little experience or knowledge
 

upon which to base the first estimate. A more important constraint is that
 

the methodology calls for the quantification of not just one, but a number
 

of variables. It may not be practical to estimate the standard deviation
 

for each variable -- with the required precision needed for each -- in
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order to select the sample size that would satisfy the constraints of each
 

vari able. 
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Table C-1
 

TABLE OF RAtBDOM NUMBERS
 

9 6 0 2 4 8 1.6 7 8 9 3 6 5 9 
1 5 8 3 8 41 7 2 1 8 

7 1 7 4 9 1 0 4 0 5 8
 
8 7 0 8 6 0 8
5 9 3 6
2 8 1 8 

8 3 7 5 2 1 6 6 9 4 9 2 7 
2 3 5 6 7 9 8 3 6 8 9 6 

9 4 7 4 5 1 2 1 3 3 4 6 0 5 6 5 6 
4 7 5 7 7 2 7 5 2 


7 6 9 6 9 4 7 3 7 

5 1 5 2 4 6 1 3 0 4 0 1 6 5 	 7 6 

3 8 3 9 3 3 4 4 7 7 3 3
 
6 5 5 6 9 1
6 7 0 4 1 6 4 0 


4 0
 
2 1 6 5 0 2 1 9 0 6 3 7 2 99 11 94 17 

33 69 22 4 7
 7 1 0 8 7 4 1 0 8 1 0 2 7 9 6 4 8 7 2 6 4 


7 5 2 9 5 5 9 9 6 
9 6 9 5 9 7 2 0 9 5 5 0 2 1 5 6 	 7 

0 4 0 2 0 1 6 6 1 6 3 2-5 3 
9 7 2 9 5 7 2 4 310 	 3 3 

8 4 3 2
 
5 9 8 1 3 0 9 8 0 5 5 2 9 3 6 3 9 8 
11 	 1 7 2 


3 3 8 6 1 7 0 2 6 2 7 6 
2
 

7 6 5 5 8 8 6 6
12 	 1 1 6 7 

5 9
 

0 5 1 9 4 3 0 2 6 7 3 6 1 1 2 5 0 7 4 
8 5 5 4 


13 
5 6 6 4 9 3 7 3
 

7 8 7 0 1 3 9 0
4 6 9 4 2
14 	 1 8 8 4 

6 9
 

4 1 9 8 3 8 0 9 5 1 9 8 7 0 8 0 2 6 9 
6 6 6 0 


15 
4 5 7 3 5 6 6 5 7
 

9 6 6 9 8 8 3 8 9 5 0 2 
16 	 9 3 6 5 

8 1 0 9 7 2 1 7 2 6 5 7 

1 1 9 8 3
 
7 0 7 5 9 8 9 2
17 
 3
 

2 8 2 4 4 7 7 1 9 5 1 0. 8 
6 5 3 6 4 


9 0 2
18 	 9 7 6 


0 0 2 9 6 1 0 1 4 3 1 2 2 3 8 4 9 6 5 
5 9 5 8 0 6
 

19 
 3 6 6 3 5

3 5 8 2 6 7 6 1 1 
1 5 5 0 7 4 0
20 3 3 8 8 

3 1 0 8 3 0 8 0 6
 7 9 8 2 0 6 
3 4 8 3 2 1 6 0 4 7
21 	
4 8 4 2 9 3 8 8 
6 3 8
 

22 5 8 5 6 7 7 4 1 4 3 1 0 5 8 


9 1 8 7 2 2 3 4 8
 7 9 2 6 1 8
3 2 4 4 9 9
23 	 7 0 8 2 

3 7 1 9
 

9 4 2 9 6 5 5 3 7 1 0 5 2 
0 6 


24 7 4 9 9 5 2 
3 7 1 7 9 7 3 4 8 6
 5 0 0 9 8 2 4 0 0
7 2
25 	 8 8 5 9 


3
 
6 1 7 6 3 3 0 6 2 7 2 9 1 6 7 6 4 4 5 

5 7 5 2 2 

26 	

7 8 6 6 4 3 1 0 1
 
3 8 2 7 6 2
8 2 7 2
27 	 4 5 8 1 2 6 


3 0 7 1 0 1 1 8 5 0 0 5 7 8 0 9 5 3 3 
1 7 3 1 2 0
 

28 

3 1 0 8 9 7
4 4 0 5 1 0 


1 7 9 2 5 4 5 7 5 5 5 

29 	 5 0 
 7 0
 

0 6 4 0 1 2 7 7 8 0 5 0 5 4 7 6 4 9 
9 3 8 5 0 


30 	
3 5 6 5 3 0 8 4 2
3 7 4
5 8 6 1 1 2 1 6 5 
31 	 3 6 5 2 


5 5 3 2 4
 
1 5 1 5 6 8 9 3 7 8 8 2 6 0 6 2 7 2 

8 0 

32 

7 1 4 8 9 5 9 9 4 3 6
 
7 1 2 6
3 5 0 9 2
33 	 1 7 8 3 6 


0 5 9 8 7 9 0 4 7 5 2 6 9 6 6 4 9 5 
3 1 9 2 8 2 1
 

34 
9 1 8 4 8 6 0 1 9 4
 

1 5 2 8 
35 	 8 9 4 0 0 5 8 5 0 9 8 
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Appendix D
 

FAMILY COMPOSITION SURVEY
 

Discussion
 

The Family Composition Survey is the first survey conducted and is very
 

important since the information on the composition of the family becomes
 

the basis for the other surveys. It is generally carried out at the time of
 

initial contact with the family when the purpose of the surveys is explained
 

and participation by the family is requested. For this reason it is impor­

tant that the person responsible for this activity have a complete under­

standing of the entire project and an excellent facility for communicating
 

with community members. If the family composition contains preschool-age
 

children then the other surveys are scheduled during this first visit; if
 

there are no preschool-age children then the Family Composition Survey is
 

completed but no additional information is gathered.
 

This survey consists of listing all of the members of the family -­

their names along with information on age, sex and physiological condition
 

or family relationship. A two-digit individual code number is assigned to
 

each family member; this same two-digit number is used throughout the other
 

surveys to identify the individual.
 

The Family Composition Survey also assigns to each family a family code
 

and a sector code. For the purpose of this discussion the family code will
 

consist of a three-digit number and the sectoor code a four-digit number,
 

although this can be adjusted to fit the specific situation. The sector
 

code serves to identify the population from which the family has been se­

lected. If there is more than one community in the diagnosis then the first
 

one or two digits are dedicated to a code identifying the community; the re­

maining two or three digits can be used to identify the area or section
 

within the community. The family code is a number unique to that particular
 

family within the community and area identified by the sector code. The in­

dividual code, family code and sector code combine to form a unique nine­

digit number which distinguishes an individual from any other individual in
 

the diagnosis population.
 

A Family Composition Survey Form (Figure D-l) is included here along
 

with instructions for completing it. It is a pre-coded form designed so
 

that the data can be entered directly on console or onto computer punch cards.
 

60 



Field Instructions 

These are instructions for completing the Family Composition Survey
 

Form (Figure D-l): 

Card Type I
 

- Column 1 


- Columns 2-5 

- Columns 6-8 


- Columns 9-11 


- Columns 12-13 


- Columns 14-60 

Card Type II 

- Column 1 

- Columns 2-5 


- Columns 6-8 

contains the survey code, a number unique to the Family
 
Composition Survey which distinguishes it from the
 
other types of surveys.
 

contain the sector code to identify the population; if
 
there is more than one community, the first one or
 
two columns are dedicated to a community code; the re­
maining two or three columns can be used for & code
 
identifying the area or section within the community.
 

contain the family's code -- a number unique to that
 
particular family within the sample; together with the
 
sector code it constitutes a unique identification number
 
which distinguishes that family from all other families
 
in all other communities. This allows data from various.
 
communities to be merged for one analysis.
 

contain the date the survey was taken; the first two
 
coluimns contain a number from 01 to 12 indicating the
 
month, and the last column contains the last digit of
 
the year (0 if the year is 1980).
 

contain the card sequence number which gives the card
 
order for the particular survey for that particular
 
family; the Type I card will always have 01 in these
 
columns.
 

contain the family's address or other descriptive phrase
 
to identify the family's residence; it can be entered
 
in alpha-numeric mode.
 

contains the survey code, a number unique to the Family
 
Composition Survey which distinguishes it from the other
 
types of surveys.
 

contain the sector code to identify the population; if
 
there is more than one community, then the first one or
 
two columns are dedicated to a community code; the re­
maining two or three columns can be used for a code
 
identifying the area or-section within the community.
 

contain the family's code -- a number unique to that 
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sample; together with the 
particular family within the 

a unique identificationsector 	code it constitutes 
which distinguishes that family from all other 

number This allows datain all other communities.families 
from various communities to be merged for one 

analysis.
 

contain the date the survey was taken; the 
first two
 

- Columns 9-11 	
a number from 01 to 12 indicating the

columns contain 
month, and the last column contains .the 

last digit of
 

the year (0 if the year is 1980).
 

contain the card sequence number which 
gives the card
 

- Columns 12-13 
order for that particular survey for 

that particular
 

family; the first Type II card will be 02, the second
 

will be 03, etc.
 

contain the individual's code--a number 
unique to that
 

- Columns 14-15 
particular individual which distinguishes 

him/her from
 

There is one Type II card
 
other members of the family. 


for each member of the family; the 
head of the household
 

is usually listed first.
 

contains the category code which 
provides the following
 

=Column 	16 
 1 preschool child (0-72 months old); 2 
information: 	 father;
= mother; 4 = 
school-age child (6-14 years old); 

3 

= 	 = other adultlactating woman;.7 
5 = pregnant woman; 6 

woman; 	8 = other adult man. 

contains a code indicating the sex 
of the individual:
 

- Column 17 

male = 	1; female = 2. 

If the 	individual is a
 contain the individual's age.
- Columns 18-19 

preschooler the age Is recorded inmonths (0-72); other­

wise the age is recorded in years.
 

contain the name of the individual 
recorded in alpha­

- Columns 20-60 

numeric mode.
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Append~x E
 

ANTHROPOMETRIC SURVEY
 

Discussion
 

The measurements involved in the Anthropometric Survey consist of three
 

basic variables (weight, height and age) which are measured for preschool­

age children (0-72 mohths of age). This survey can be implemented using
 

relatively unskilled personnel, but it isvery important that they be con­

scientious and that they take their task seriously. Generally, two-person
 

teams are sufficient for collecting the data, although three persons mly be
 

more convenient in terms of organizing and transporting the equipment from
 

house to house.
 

The equipment required is relatively simple but may present problems
 

if it must be transported over rough terrain. For children weighing up to
 

about 12 kilograms (approximately 2 years old), a fairly sensitive scale is
 

needed. The ideal instrument is a standard baby scale (see Figure E-1),
 

but is is a rather delicate instrument; if the babies are weighed at a cen­

tral location (such as a health post) then it should be satisfactory. More
 

:ommonly, however, the situation wil. require that the children be weighed
 

in their homes -- often dispersed and hard to reach. In this case, a market­

type hanging scale can be used in conjunction with a sling made from cloth
 

such as a diaper (Figure E-2.).
 

For children over two years old, a hanging type scale is needed which
 

has a range of at least 26 kilograms. These older children can be supported
 

from the scale by fabricating a sitting sling out of a pair of men's pants.
 

For these heavier children it may be necessary to hang the scale from a
 

sturdy support such as a tree limb.
 

Height is also measured differently for younger and older children.
 

Children who are not able to stand erect on their own (generally less than
 

2 years old) should be measured in the prone position (i.e., flat on their
 

backs). For the younger (shorter) children it is very important that their
 

bodies be absolutely straight and that the measurement be taken from head
 

to feet perpendicular to the body; a height meter (Figure E-3) should be
 

used. This instrument can be fabricated from wood; it consists of a board
 

with one fixed perpendicular end and another perpendicular end which slides
 

back and forth. A Steel tape is attached to the board so that a pointer
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on the sliding end indicates the height. One person steadies the child
 

with its head flush against the fixed end while the other person holds the
 

knees flat against the board, slides the end up against the bottoms of the
 

feet, and reads the height from the steel tape. The major drawback to this
 

method is that the height meter is heavy and awkward to carry if it is nec­

essary to walk (or ride horses) over long distances in rough terrain.
 

For older children, height can be measured with a flexible plactic
 
"seamstress" tape by having the child stand erect against a wall (Figure E-4).
 

One person holds the end of the tape to the floor anJ steadies the child's
 

feet and knees against the wall. The other person stretches the tape up the
 

wall abovethe child's head and reads the height by placing a book or clip
 

board level across the top of the child's head. If there is a flat perpen­

dicular wooden surface such as a door jam, then the tape can be tacked to
 

it in order to facilitate this process
 

Care m'nst be taken to remove all of the clothing when the children
 

are weighed. If this is forbidden then only a light pair of shorts should
 

be permitted. The height should be measured when the child is barefoot.
 

The determination of the child's age will depend on what method will
 

yield the most accurate and consistent results in a given cultural setting.
 

It may be necessary to estimate the age based on number of years, seasons,
 

months or days and then convert the total to the age in months. If at all
 

possible, however, the child's birth date should be established and the com­

puter should be left to calculate the age in months.
 

Since this survey involves directly recording measured values it is con­

venient to use precoded survey-forms. The sample survey form included here
 

(Figure E-6).is based on a maximum record length of 80 columns, on the
 

assumption that the data will be entered on computer punch cards. This
 

creates the potential need for, more than one record (card) to include all
 

of the data.
 

Two types of cards are used. The Type I card identifies the family and
 

records the number of preschool children. This tells the computer how
 

many Type II cards to look for -- one Type II card for up to four children,
 

two Type II cards for five to eight children, etc. If the data were to be
 

entered directly in magnetic storage form it would be possible to design
 

records to be as long as necessary.
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Field Instructions
 

These are Instructions for completing the Anthropometric Survey Form
 

(Figure E-6):
 

- Column 1 


- Columns 2-5 

- Columns 6-8 

- Columns 9-11 


- Columns 12-13 


- Columns 14-15 

- Columns 16-17 


- Column 18 

- Columns 19-20 

- Columns 21-23 


- Columns 24-27 


contains a code unique to the Anthropometric Survey
 
which distinguishes it from the other types of surveys.
 

contain the sector code to identify the population;
 
if there is more than one community, then the first one
 
or two columns are dedicated to a community code; the
 
remaining two or three columns can be used for a code
 
identifying the area or section within the community.
 

contain the family's code -- a number unique to that 
particular family within the sample; together with the 
sector code it constitutes a unique identification number
 

which distinguishes that family from all other families
 
in all other communities. This allows data from various
 
conunities to be merged for one analysis.
 

contain the date the survey was taken; the first two
 
columns contain a number from 01 to 12 indicating the
 
month, and the last column contains the last digit of
 
the year (0 if the year is 1980).
 

contain the card sequence number which gives the card
 
order for the particular survey for that particular
 
family; the first card will have 01 in these columns; if
 

have 02 in these columns,
there is a second card it will 

etc.
 

contain the number of preschool (0-6 years old) children
 
in the family; this number should also correspond to
 
the number of children for whom anthropometric data are
 

collected. These columns may be left blank after the
 
first card.
 

contain the individual child's code which identifies him/
 
her within the family; this number must be the same code 
the child was given in the Family Composition Survey.
 

male = 1; female = 2.identifies the child's sex: 


contain the child's age in months; if the child is a year
 
and a half old than 18 is entered.
 

The month is entered
contain the child's birth date. 

in the first two columns and the last digit of the year
 
is entered in the last column (e.g., September 1976 = 096).
 

contain the child's weight in decagrams or hundredths
 
of a kilogram (e.g., 6.5 kilograms = 0650). 
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- Columns 28-30 contain the child's height in centimeters (e.g., 1.5
 
meters - 150). 

- Columns 31-45 contain data on the second child (ifthere are two or 
more preschoolers) in the same order and format as 
contained in columns 16-30 for the first child. 

- Columns 46-60 contain data on the third child (ifapplicable) in the 
same order and format as columns 16-30. 

- Columns 61-75 contain data on the fourth child (ifapplicable) in the 
same order and format as columns 16-30. 

Note: if there are more than four preschool children in the family 

then a second card (Card Sequence = 02) is filled out using the same format 

as the first card; if there are more than eight children in the family then 

a third card (Card Sequence = 03) is needed, etc. 
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MEASURING AND WEIGHING INSTRUMENTS
 

Standard Baby Scale
 

Figure E-1
 

Hanging Scale
 

Figure E-2
 

Height Meter
 

Figure E-3
 

Seamstress Tape
 

Figure E-4
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Figure E-5
 

ANTHROPOMETRIC SURVEY FORM
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Appendix F
 

24-HOUR RECALL CONSUMPTION SURVEY
 

Discussion
 

one of the most complex sur-

The 24-Hour Recall Consumption Survey 

is 


It requires that information be gathered,
 
veys in the diagnostic procedure. 


prior to the survey, on the different 
kinds of food consumed in the community
 

as well as traditional preparations 
the families use to combine the differ-


Generally this survey should only 
be undertaken by
 

ent food ingredients. 


an experienced nutritionist who 
is trained in the techniques of consumption
 

It may be help­
surveys and is familiar with the 

food habits of the region. 

more
 

ful to carry a small scale and graduated container in
order to gain a 


precise estimation of the quantity 
of food consumed.
 

to compose a list of
 
The first step in designing the recall survey is 


Each food item is assigned a unique
 
all the food items found in the 

region. 


two-digit code (assuming less than 
100 items) to identify it in the computer
 

Additional information for each food item 
must also be stored in
 

analysis. 


the computer in order to perform certain basic 
calculations such as deter-


Also, to facilitate computer pro­
mining the nutrient content of 

the meals. 


gramming and data manipulation 
it is necessary to provide for 

consistency
 

in the units of measure.
 

is made up of the food
 
The List of Foods included here 

(Table F-l) 


Column I contains the code and 
Column
 

items used in the Colombia project. 


Column 3 contains the standardized
 
2 contains the name of the food 

item. 

These units of measure cor­

unit of measure for reporting 
each food item. 


respond to what is most likely to be convenient for 
recording quantities
 

of each of the foods consumed. 
For example, whole milk is a liquid 

measure
 

and it is easiest to estimate 
individual servings in terms of cubic centimeters.
 

On the other hand, meats and 
grains are usually measured and 

sold by the
 

Some items
 
"pound"* and it is easiest to 

report these servings accordingly. 


such as eggs, vegetables and fruit 
are most conveniently reported 

by the
 

unit (e.g., 1 egg, 3 carrots, 
1 banana). There also may be some items
 

which are measured primarily by 
their value such as tihen bread 

is baked in
 

different shapes and sizes but 
has a fairly consistent price-to-quantity
 

In these cases the unit of measure 
is the value of the item, such
 

ratio. 


as 50 cents worth of a,ead.
 

*In Colombia the term pound is used 
extensively to indicate a half 

of a
 

kilogram, equal to 500 grams.
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These are
 

Column 4 contains a conversion 
factor for each food item. 


the constants which are 
needed to convert the different 

measurements units
 

some cases establishing 
this factor is fairly straightfor­

into grams. In 
weight unit (e.g., in
 a 


ward as in the case where 
the measurement unit is 


When the
 

the case of the 500 gram 
pound, the conversion factor 

is 500). 


a volume such as a cubic 
centimeter or a tablespoon 

it
 

measurement unit is 


is necessary to determine 
the weight in grams of the particular 

measure for
 

that particular food item 
(e.g., 1 cc of whole milk 

weighs Ig; 1 tablespoon
 

When the food item is measured by the unit
 

of powdered milk weighs 
5 g). 


(such as one egg or two 
tomatoes) it is necessary 

to experimentally deter-


There may besome
 

mine how much, on the 
average, a unit of each 

weighs. 


which are not normally 
measured by weight or
 

such as bread --
food items -- For these items it is necessary
 

volume and are therefore 
measured by value. 


to determine the number 
of grams in the amount 

of the food item which 
can
 

be purchased in the community for a unit 
of money.
 

Columns 5 and 6 contain 
the percent of protein 

(grams of protein per
 

gram of food) and the 
number of kilocalories 

per gram of the food item.
 

These are the factors 
which, when multiplied 

by the quantity (ingrams) 
of
 

food consumed, will yield 
the amount of protein and 

kllocalories, respec-


These values (along with
 

tively, consumed in that 
particular food item. 


similar values for other 
nutrients such as vitamins 

and minerals) are deter­

mined by complex laboratory 
procedures but they can 

be obtained by consult­

ing food value tables 
published for different 

regions of the world by 
the
 

Food value
 

Food and Agriculture Organization 
(FAO) of the United Nations. 


tables are also available 
for some individual countries; for example, 

tables
 

established by the Colombian 
Department of Family Welfare 

were used for the
 

work which was done in
Cali.
 

Columns 7 and 8 contain 
additional factors needed for some 

of the food
 

Column 7 contains the 
fraction .ofthe food, 

as normally measured,
 

items. 

For exampie, if chicken 

is measured in pounds, 
it probably
 

which is edible. 


includes the bones which 
must be discounted before 

the proteins and calories
 

Also, since the values 
for proteins and calories 

for most
 

are calculated. 


foods are based on the 
weight after cooking, 

a factor is needed to 
convert
 

,he recorded (uncooked) 
weight to the weight that 

the food will have af-


Some items such as grains 
and beans will increase 

their
 

ter it is cooked. 
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weight considerably when cooked while other items such as meats and some
 

a re­vegetables will lose weight. This change inweight in cooking is 


sult of a change in moisture content. The values that should be used for
 

the "edible fraction" and the "percent change in cooking" can be found in
 

the food value tables as part of the assumptions associated with the nutrienI
 

content of the foods.
 

The information in Columns 1, 4, 5, 6, 7 and 8 are filed in the com­

puter in matrix form and are later called upon when quantities of specific
 

foods are entered from the results of the 24-hour recall survey. For exam­

ple, if the family ate a 2.5 pound chicken then the code (05) and the quan­

tity in pounds (2.5) would be entered in the computer. The quantity in
 

pounds is multiplied by the appropriate conversion factor (500) to yield
 

the quantity in grams (1250). This is then multiplied by the edible frac­

tion (0.60) and adjusted by the appropriate percent change in cooking (-0.39
 

to yield a net weight of 457.5 grams. The net weight is then multiplied by
 

the percent of proteins (20.2) and the kilocalories per gram (1.78) to yield
 

92.4 grams of protein and 814 kilocalories in the chicken consumed by the
 

family. Similar calculations are made for the other food items consumed by
 

the family; the proteins and kilocalories are totaled to determine the nu­

trient intake for the 24-hour recall period.
 

Once the list of food items is complete, a second list is compiled of
 

Table
the different food recipes prepared by the families in the region. 


F-2 is an example of the preparations which are common in Colombia. The
 

purpose of this list is to experimentally determine -- based on the results
 

how the various food items are combined and
of the 24-hour recall survey -­

which items are consumed together. This information on eating habits is
 

useful to determine the overall quality of th' diet and to identify ways in
 

which the eating habits could be improved (e.g., by substituting or adding
 

more nutritious ingredient(s) to certain recipes).
 

The actual survey form (Figure F-l) requires considerable skill to so­

licit complete and unbiased responses. This form is not precoded since it
 

is easier to concentrate on recording the responses as they are given and
 

assigning the appropriate codes at a later time. Thus, there are two sets
 

of instructions included with the sample survey form; one set explains how
 

to complete the survey form in the field and the other set explains how to
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transfer the data to standard 80-column coding sheets.
 

Since one 24-hour period may not provide an accurate picture of the
 

average consumption of a family, it may be necessary to perform the survey
 

several times in order to more closely approximate the normal situation.
 

The survey date will separate the different rounds and distinguish whether
 

it is the first, second or third time that the family has been surveyed.
 

Also, since there are likely to be more than two meals for a particular sur­

vey it will be necessary to use more than one sheet. If two sheets are
 

needed the first should be labeled "1 of 2" and the second "2 of 2." 

The 24-hour recall survey should be pretested before being executed as
 

part of the diagnostic methodology. This will help familiarize the survey­

or with the form and the types of responses, and will help to determine if
 

the list of foods and the list of preparations are reasonably complete.
 

Even with the pretest, however, it may be necessary to add foods and prep­

arations to the lists (as well as other modifications) after the survey is
 

in progress.
 

Field Instructions 

These are instructions for completing the 24-Hour Recall Consumption
 

Survey Form (Figure F-1): 

Sector Code - This is the same four-digit sector code assigned to the family 
on the Family Composition Survey; it identifies the community and area 
within the community. 

Family Code - This is the same code assigned to the family on the Family

Composition Survey; it is the unique number which identifies the fami­
ly.
 

Date - The month and year of the survey is recorded; the first two boxes con­
tain the month (e.g., February = 02) and the third box contains the last 
digit of the year (e.g., 1980 = 0). 

Type of Meal - A code is entered in this box. to represent the meal for 
which the survey is recorded. The codes are: Breakfast = 1; Lunch = 2; 
Dinner = 3; Between meal snacks = 4. 

Family Non-Participants - This refers to family members who did not partici­
=
pate in the consumption of the meal. The age (years) and sex (male 1; 

female = 2) of each non-participating family member is recorded in one 
of the sets of three boxes (e.g., if a nine year old boy did not eat 
that particular meal, then 091 would be entered). This information 
will make it possible to. subtract the nutrient requirements of those 
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non-participants from the total requirements of the family in order to
 

calculate the actual nutrient gap for that particular meal.
 

This refers to persons who participate. in the meal
Non-Family Participants ­
but who are not members of the family and hence do not normally eat
 

The age and sex of each non-family participant is re­with the family. 

one of the sets of three boxes. This information will make
corded in 


it possible to add the nutrient requirements of those non-family 
parti­

cipants to the total requirements of the family in order to calculate
 

the actual nutrient gap for that particular meal.
 

Under Preparation is listed each of the food
 Preparation/Food/Quantity -

It is repeated for each basic food item which
preparations or recipes. 


Opposite the preparation name is recorded the basic food
it contains. 

item and its quantity. A preparation of lentil soup would be recorded
 

as follows:
 
200 grams
lentils
lentil soup 

3 units
tomatoes
lentil soup 

2 units
onions
lentil soup 


salt I tablespoon
lentil soup 


a basic food item !seaten separately (e.g., bread) 
then it is list-


If 

ed in both the preparation column and the food column, 

and the amount
 

(e.g., 5 units) is listed in the quantity column:
 

5 units
bread
bread 


some cases a single preparation may be served for more than
 Note: in 

For example, the lentil soup may be prepared in the morning and
 

one meal. 

served at lunch and at dinner. In this case the preparation should be list­

ed under both meals but for the second meal the quantities should be record-


This allows for.a description of the eating patterns but 
does
 

ed as zero. 

not result in double accounting of the nutrients consumed 

in the 24-hour
 

period.
 

Coding Instructions
 

These are instructions for transferring the data from 
the 24-Hour Re­

to standard 80-column coding sheets:
 call Consumption Survey Form (Figure F-l) 


Card Type I
 

- Column 1 contains the survey code, a number unique to the Family
 

Consumption Survey which distinguishes it from the other
 

types of surveys.
 

contain the sector code, transferred directly from the
 - Columns 2-5 

survey form.
 

contain the family code, transferred directly from the
 - Col.umns 6-8 

survey form.
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- Columns 9-11 

- Columns 12-13 

- Column 14 


Card Type II 

- Columns 1-11 

- Columns 12-13 


- Column 14 


- Columns 15-16 


- Column 17 

- Column 18 

- Columns 19-80 


contain the date the survey was taken, transferred 
directly from the survey form. 

contain the card sequence number which gives the card
 
order for the particular survey for that particular
 
family; the Type I card will always have a 01 in these
 
columns.
 

contains the number of meals the family consumed during
 
the previous day and for which data exists; this infor­
mation is used to signal the computer how many sets of
 
Type II and Type III cards to look for.
 

contain the same information recorded in Columns 1-11 on
 
tire Type I card.
 

contain the card sequence number which gives the card
 
order for the particular survey for that particular fam­
ily; the first Type II card will be 02 but the second Type
 
II card (for the second meal) will depend on how many
 
Type III cards there are corresponding to the first meal.
 

contains the meal code indicating which meal data is
 
being recorded, based on the following codes: 1 = break­
fast; 2 11lunch; 3 = dinner; 4 = between meal snack. This 
number is transferred directly from the survey form.
 

contain the number of food items which made up that
 
particular meal; this information is used to signal the
 
computer how many Type III cards to look for (one if
 
there are less than nine items; two if there are more
 
than eight but less than seventeen, etc.) before looking
 
for the Type II card corresponding to the next meal.
 

contains the number of family non-participants for that
 
particular meal; this information is used to signal the
 
computer how many three-digit age/sex data sets to look
 
for before it begins looking for non-participants.
 

contains the number of non-family participants for that
 
particular meal; this information is used to signal the
 
computer how many three-digit age/sex data sets to look
 
for following the family non-participant data sets.
 

contain the age and sex information for the family non­
participants and the non-family participants listed con­
secutively; if there are two family non-participants,
 
their age/sex data is recorded in Columns 19-21 and 22­
24; if there is also one non-family participant, that
 
data is recorded in columns 25-27 and the remaining
columns are blank. 

75 



Card Type III
 

- Columns 1-11 	 contain the same information recorded in Columns 1-1.1 on
 
the Type I and II cards.
 

- Columns 12-13 	cont-in the card sequence number which is the number
 
imnujlately following the card sequence number for the
 
Type II card corresponding to the same survey, family,
 
round and meal; if it is the first meal then the card
 
sequence would be 03.
 

- Columns 14-15 	 contain the preparation code for the first food item list­
ed for that particular meal; if the item is not an ingredi­
ent in a larger preparation (i.e., consumed separately)
 
then 00 is entered.
 

- Columns 16-17 	 contain the food code number for the first food item listed
 
for that particular meal.
 

- Columns 18-21 	 contain the quantity consumed of the first food item
 
listed; the quantity must be recorded in the units speci­
fied for that particular food item and must be right-hand
 
justified within the four columns.
 

- Columns 22-29 	contain the preparation code, food code and quantity for
 
the second food item recorded in the same format as was
 
the first food item recorded in Columns 14-21
 

- Columns 30-37 	contain the preparation code, food code and quantity for
 
the third through eighth food Items, recorded in the same
 
format as Columns 14-21.
 

Note: If there are more than eight food items in that particular meal
 

then an additional eight can be recorded in a similar fashion on a second
 

Type III card. This second Type III card would have a card sequence number
 

of 04 if it were the first meal in the first round. In this case the card
 

sequence would be 05 for the Type II card for the second meal.
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LIST OF FOODS 

1 2 3 4 5 6 7. 8 
Code Food Name Unit of Conversion Percent Kilocalories Edible % Change 

Measure* Factor Protein per Gram Fraction in Cooking 

1 Whole Milk mililiters (c.c.) 1.00 3.4 0.60 1.00 0.00 

2 powdered Milk tablespoon 5.00 25.2 4.07 1.00 0.00 

3 Cheese pound 500.00 25.0 3.87 1.00 0.00 

4 Meat pound 50000 .18.7 2:32 1.00 -39.00 

5 Chicken pound 500.00 20.2 1.78 0.60 -39.00 

6 Fish pound 500.00 17.9 1.01 0.50 -38.00 

7 Organs (e.g. liver) pound 500.00 15.2 1.43 1.00 -38.00 

8 Eggs unit (egg) 45.00 12.8 1.63 0.90 0.00 

9 Green Peas pound 500.00 8.2 1.16 0.40 101.00 

" 
10 
11 

Dry Peas 
Beans 

pound 
pound 

500.00 
500.00 

23.9 
20.4 

3.08 
3.02 

1.00 
1.00 

101.00 
101.00 -n 

12 Lentils pound 500.00 23.5 3.15 1.00 172.00 "J 

13 Soybeans pound 500.00 34.00 3.66 1.00 101.00 

14 Garbanzo Beans pound 500.00 19.3 3.39 1.00 101.00 

15 Protein Mix tablespoon 15.00 23.2 3.40 1.00 0.00 

16 Duryea tablespoon 17.00 28.0 3.45 1.00 0.00 

17 Carrots unit 90.00 0.7 0.36 0.85 -24.00 

18 Melon unit 2000.00 0.9 0.39 0.65 -22.73 

19 Spinach unit of $1 232.50 3.5 3.27 0.60 0.00 

20 Tomato unit 240.00 0.9 0.17 0.80 0.00 

21 Cabbage unit 800.00 2.2 0.24 0.85 0.00 

22 Lettuce unit (head) 250.00 1.1 0.13 0.55 0.00 

23 Lima Bean pound 500.00 2.1 0.29 0.90 0.00 

24 Sugar Beat unit 170.00 1.4 0.42 0.80 0.00 

*Note: In,Colombia the term pound is used extensively to indicate a half of v kilogram, equal to 500 grams.
 



Table F-1 (continued) 

LIST OF FOODS 

1 2 3 4 5 6 7 8 
Code Food Name Unit of Conversion Percent Kilocalories Edible % Change 

Measure Factor Protein per Gram Fraction in Cooking 

25 Ullucos (fruit) pound 500.00 1.5 0.58 0.95 0.00 

26 Guayaba (fruit) unit 40.00 0.9 0.36 0.75 0.00 

27 Mango (fruit) unit 140.00 0.5 0.58 0.60 0.00 

28 Oranges unit 220.00 0.7 0.35 0.70 0.00 

29 Bananas unit 140.00 1.2 0.84 1.00 0.00 

30 Rice pound 500.00 7.8 3.59 1.00 154.00 

31 Oats pound 500.00 11.0 348 1.00 0.00 

32 Barley pound 500.00 10.2 3.11 1.00 0.00 

33 Corn pound 500.00 3.7 .3.55 1.00 161.00 

34 Corn on Cob pound 120.00 4.7 1.36 O.6O 0.00 

c 35 Wheat-Flour pound 500.00 14.5 3.43 1.00 0.00 

36 Corn Flour pound 500.00 9.1 3.2Z 1.00 0.00 

37 Corn Flour Biscuit unit 90.00 3.4 1.46 1.00 161.00 

38 Cassava Bread unit 50.00 10.4 2.88 1.00 0.00 

39 Bread unit of $1 50.00 9.0 3.37 1.00 0.00 

40 Fortified Noodles pound 500.00 10.7 3.50 1.00 300.00 

41 Corn Starch tablespoon 12.00 0.6 3.47 1.00 0.00 

42 Arracacha unit 100.00 1.0 0.94 0.85 -13.00 

43 Potato unit 120,.6 1.9 0.91 1.00 -8.30 

44 Cassava unit of $1 235.00 0.8 1.46 0.80 -8.30 

4F Plantains unit 200.00 1.2 1.42 0.65 -32.00 

46 Refined Sugar pound 500.00 0.0 3.84 1.00 0.00 

47 Unrefined Sugar unit 583.00 0.5 3.12 1.00 0.00 

48 Chocolate Unit (cube) 8.00 3.8 4.41 1.00 0.00 



Table F-i (continued) 

LIST OF FOODS 

1 2 3 4 5 6 7 8 
Code Food Name Unit of 

Measure 
Conversion 

Factor 
Percent 
Protein 

Kilocalories 
per Gram 

Edible 
Fraction 

% Change 
in Cooking 

49 Vegetable Oi tablespoon 10.00 0.0 8.84 1.00 0.00 
50 Lard tablespoon 15.00 0.0 8.92 1.00 0.00 
51 Instant Coffee tablespoon 10.00 0.3 0.05 1.00 0.00 
52 Ground Coffee tablespoon 10.00 1.0 0.30 1.00 0.00 

53 Soft Drinks bottle 270.00 0.0 0.44 1.00 0.00 

54 Onion unit 120.00 1.2 0.26 6.45 0.00 

55 Salt tablesp.-on 50.00 0.0 0.0 1.00 0.00 
56 Bone pound 500.00 0.0 0.0 0.00 0.00 

57 Citron unit 900.00 1.5 0.39 0.00 0.00 

58 Tortillas un,c of $1 190.00 2.8 1.22 1.00 0.00 

u 59 Infant Formula tablespoon 15.00 2.0 3.09 1.00 0.00 

60 Breast Milk feedings 120.00 1.1 0.71 1.00 0.00 
61 Bullion Cubes cubes 15.00 2.8 0.18 1.00 0.00 

62 Berries unit of $1 100.00 0.6 0.23 0.90 0.00 

63 Pineapple unit 1400.00 0.4 0.51 0.55 0.00 

64 Avocado unit 360.00 1.6 1.27 0.60 0.00 

65 Apples unit 120.00 1.1 0.46 0.30 0.00 
66 Mellons unit 2300.00 0.4 0.12 0.40 0.00 

67 Starch tablespoon 12.00 0.2 3.56 1.00 0.00 

68 Lulos (fruit) unit 70.00 0.6 0.23 0.60 0.00 

69 Tree Tomato unit 70.00 1.4 0.30 0.60 0.00 
70 Cucumber unit 150.00 0.5 0.09 0.75 0.00 



Tabl e F-2 

LIST OF PREPARATIONS 

Code Preparation Name Code Preparation Name 

00 Other preparation 27 Noodle soup 

01 Boiled meat 28 Spaghetti or noodles 

02 Fried meat 29 Lentils 

03 Broiled meat 30 Lentil soup 

04 Meat stew 31 Fried cassava 

05 Hazamorra (Morocho) 32 Boiled cassava 

06. Corn pie 33 Cassava soup 

07 Arepa 34 Chicken stew 

08 Corn soup 35 Cuchuco 

09 Steamed rice 36 Sugar water 

10 Rice soup 37 Chocolate 

11 Rice drink 38 Oat drink 

12 Boiled potato 39 Fried fish 

13 Fried potato 40 Fish soup 

14 Potato soup 41 Boiled fish 

15 Vegetable stew 42 Ullucos 

16 Baked plantain 43 Tortilla soup 

17 Fried plantain 44 Pea dish 

18 Plantain drink 45 Cob corn dish 

19 Bean dish 46 Coffee (milk sugar) 

20 Benor soup 47 Barley dish 

21 Fried egg 48 Mixed soup 

22 Boiled egg 49 Barley Soup 

23 Scr~mbled eggs 50 Locro 

24 Wheat flour pie 51 Wheat soup 

25 Wheat flour soup 52 Barley drink 

26 Wheat drink 
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Appendix G
 

FAMILY MARKET SURVEY
 

Discussion
 

Information iscollected in the Family Market Survey for two main ob­

jectives: (1)to determine the amount of nutrients which were available to
 

a family for consumption over a specified period, and (2)to obtain addi­

tional infornatlon on the conditions under which-the food was acquired.
 

Inmany cultures there exist specific patterns of cyclic food pur­

chases, each food having its own cycle. This survey is intended to discov­

er the length of the cycle for each food and to measure the ariunt af food
 

purchased (or made available) in that cycle. Inpoorer families there is
 

usually very little variety in focd acquisitions and marketing becomes a
 

very automatic process; thus it should be fairly easy for the person who
 

does the buying to recall the amounts of each item acquired during the pre­

vious 7-day period. Inmany situations theFamily Market Survey can be ex­

pected to provide more accurate estimates of family level nutrient consump­

tion than will the 24-Hour Recall Consumption Survey.
 

Like the 24-hour recall survey, the Family Market Survey requires a
 

certain amount of advance preparation to organize a list of foods with codes
 

and units of measure together with local market locations and buying pat­

terns. The same List of Foods that was prepared for the 24-hour recall
 

survey (Appendix F,Table F-l) can also be used for this survey since the
 

food items should be the same; the only difference for the market survey are
 

some of the units of measure because for some items the most convenient unit
 

of measure-for preparing food will not be the same as the most convenient
 

unit for purchasing the food. For example, a tablespoon isa convenient
 

unit for measuring powdered milk in preparing it for consumption, but it
 

would not be purchased by the tablespoon. Itiscommon that some foods come
 

prepacked in different size containers. When this isthe case (i.e., when
 

the unit of measure at purchase isdifferent from that given in Column 3 of
 

Table F-l)the size (ingrams) of the package must be noted on the survey
 

form. The other information in the 24-hour recall list of foods (food codes,
 

protein and kilocalorie content, edible fraction and percent change
 

incooking) can also be used inthe Family Market Survcy without modification.
 

In addition to the basic information on the various food items, itwill
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also be necessary to assign codes for: (1)reflecting the frequency of the
 

purchase; (2)the source or location where the purchase wal made; and (3)
 

the preference or reason for buying at that location. There will likely be
 

situations where some items are purchased almost on a daily basis but not
 

every day; in these cases, It will be necessary to note on the survey form
 

the number of days during the previous 7-day period.
 

Before codes can be assigned to the purchase locations, the types of
 

stores and their locations must be classified.. One useful distinction is
 

whether the markets lie outside the community being diagnosed (e.g., in a
 

nearby city or other regional center of commerce); another distinction may
 

be between the local traditional market and the local stores. It may also
 

be useful to classify the local stores into two or more groups such as small
 

retail and larger retail/wholesale (see discussion on page 30; also Appen­

dix L). Inaddition, provision must be made for including food which is
 

not purchased such as that produced by the family or received as donation.
 

The survey should also seek to determine why the family patronizes a
 

specific location as its principal market source. This will provide insight
 

into why some families purchase food under less favorable economic condi­

tions which could help to explain problems of interfamily distribution of
 

nutrients. For example, some families may purchase most of their food at
 

a small, more expensive store because they are able to obtain credit or be­

cause of greater distances to less expensive sources. This information
 

will be useful later if attempts are made to change purchasiag patterns or
 

if food subsidies are to be implemented.
 

An attempt is also made in this market survey ..determine the resour­

ces (inthe form of income) available for acquiring food. It will then be
 

possible to calculate the portion of family income allocated to food -- an
 

important indicator of the family's flexibility to improve its nutrient in­

take by adjusting its buying habits for non-food items. Moreover, this in­

formation will allow for testing the hpothesis that the families with the
 

lowest incomes are the ones with the highest nutrient deficit. Note, how­

ever, that in many cultures income is a sensitive (private) issue and care
 

must be taken in designing the question. This particular survey distinguish­

es between two types of income: (1)that which family members earn on a reg­

ular basis, and (2)that which the family earns on an occasional or seasonal
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basis. 

The trained nutritionist who carries out the 24-Hour Recall Consumption
 

Survey should also do the Family Market Survey at the same time. Because
 

this survey uses may different codes, the survey form (Figure G-l) is not
 

precoded. Separate instructions are included for the field survey process
 

and for transferring the data to standard, 80-column codi,,g sheets.
 

Field Instructions
 

These are instructions for completing the Family Market Survey Form
 

(Figure G-l):
 

Sector Code - This is the same four-digit sector code assigned to the family 
on the Family Composition Survey; it identifies the community and area 
within the cownunity. 

Family Code - This is the same three-digit code assigned to the family on
 
the Family Composition Survey; it is the unique number which identi­
fies the family.
 

Date - The month and year of the survey are recorded in.these three boxes; 
the first two boxes contain the month (e.g., February = 02) and the 
third box contains the last digit of the yea- (e.g., 1980 = 0). 

Market - These items correspond to the primary marketing activity of the fam­
ily. Normally a famla will regularly shop once or-twice a week (per­t i 

haps on "market days") and then buy other items more or less frequently.
 
In the space provided, the frequency, source and preference (reason for
 
using that source) are recorded. Also recorded is the individual code
 
(from the Family Composition Survey) of the person in the family who
 
does the shopping.
 

Income - First, the amount and frequency (e.g., $30.00/week) of regular in­
come is recorded for the family head, the spouse and other members of
 
the family (or other regular sources). If the income is a daily rate,
 
then the ntai..er of days per week must be noted. Next, the amount and
 
frequency Ce.y, $225, three times a year) is recorded for farm income
 
and for other ,cc:asional or seasonal income.
 

Food Item - In this column is recorded the name of each food item acquired 
during the recall pe-iod (previous seven or fourteen days). Each item
 
is only listed once although it may have been acquired a number of
 
times during the period.
 

Source - This column identifies the location where that particular food item 
was purchased. If it was purchased several times at different places 
during the period then the "usual" or "normal" source should be rec­
corded. 
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Frequency - In this column is recorded the frequency with which the food
 
item was purchased during the period.
 

# Days - If the item was purchased almost daily then the number of days in
 
the week (e.g., 5 days out of 7) should be noted in this column. If
 
the frequency is two or less times per week then this column can be
 
left blank.
 

Quantity - This column contains the average amount that was purchased each
 
time during the period. If rice were purchased biweekly, once 2 kilo­
grams and once 3 kilograms, then "2.5 kilograms" would be entered.
 
Note that both the quantity and the unit of measure must be recorded.
 

Unit/package - If, in the previous column, the measure is a package (e.g.,
 
1 bag of refined sugar) where the weight is not obvious then the weight
 
(ingrams) sould be recorded in this column.
 

Cost - This column contains the unit cost of the food item where the unit is
 
the same as the unit of measure used in the "Quantity" column.
 

Coding Instructions
 

These are instructions for transferring the data from the Family Market
 

Survey Form (Figure G-1) to standard 80-column coding sheets:
 

Card Type I 

- Column 1 contains the survey code, a number unique to the Family Mar­
ket Survey which distinguishes it from the other surveys. 

- Columns 2-5 contain the sector code, transferred directly from the survey 
form. 

- Columns 6-8 contain the family code, transferred directly from the survey 
form. 

- Columns 9-11 contain the date the survey was taken, transferred directly 
from the survey form. 

- Columns 12-13 	contain the card sequence number giving the card order for 
the particular survey for that particular family;,the Type 
I card will always have 01 in these columns. 

- Column 14 	 contains the code for the frequency of the family's "regu­
lar" market activity as recorded on the upper part of the 
survey form; example frequency codes are: 1 = daily; 2 = 
semi-weekly; 3 = weekly; 4 = biweekly; and 5 = monthly. 

- Column 15 	 contains the code for the source or location of the family's

"regular" market activity; example source codes are: 1 = 

outside commercial center; 2 = local traditional market; 
3 = local small store; 4 = local large store; 5 = home pro­
duced; and 6 = dondted. 
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- Column 16 	 contains the code indicating preference for the "regular" 
market source; example preference codes are: 1 = credit 
available; 2 = less expensive; 3 = close to home (i.e., 
convenient); 4 = better quality; 5 = better selection; and 
6 = other reasons. 

- Column 17 	 contains the individual code for the person who performs
 
the "regular" market shopping; the code is recorded in the
 
upper part of the survey form and corresponds to the per­
son's individual code in the Family Composition Survey.
 

- Columns 18-20 	contain the weekly income (no decimals) of the family head;
 
this information is found on the upper part of the survey
 
form but may have to be converted to a weekly figure (e.g.,
 
if the survey figure is a daily rate, it is multiplied
 
by the number of working days in the week; if it is a
 
monthly rate it is divided by four).
 

- Columns 21-23 	contain the weekly income of the spouse, as transferred or 
calculated from the survey form. 

- Columns 24-26 	contain space for recording the weekly income of an addi­
tional family member.
 

- Columns 27-29 	contain space for recording the weekly income from yet an­
other family member or other income source.
 

- Columns 30-31 	 contain the number of different food items required during 
the period and listed on the survey form; this information 
is used to signal the computer how many Type II cards to 
look for. 

Card Type II 

- Columns 1-11 	 contain the same information recorded in Columns 1-11 on 
the Type I card. 

- Columns 12-13 	contain the card sequence number giving the card order for
 
the particular survey for that particular family; the
 
first Type II card will have 02 in these columns; if a
 
second Type II card is needed it will be 03, etc.
 

- Columns 14-15 	contain the code for the first food item listed on the sur­
vey form; the code number for that food item is found in 
Appendix F, Table F-1. 

- Column 16 	 contains the code for the source of the first food item as
 
recorded in the first row, second column of the survey form;
 
example source codes are the same as those listed for Column
 
15 of the Type I 	card. 

- Column 17 	 contains the code for frequency with which the first food
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item was acquired. The information is found in the first
 
row, third column of the survey form; the sample frequenoy
 
codes are the same as those listed for Column 14 of the
 
Type I card.
 

- Column 18 	 contains the number of days in the week if the previous 
frequency was weekly (i.e., Column 17 = 3); otherwise this 
column can be left blank. The information is transferred 
from the first row, fourth column of the survey form. 

- Columns 19-22 	contain the quantity of the first food item; the informa­
tion is found in the first row, fifth column of the survey 
form.
 

- Columns 23-26 	are left blank if the quantity in the previous columns are 
in the same units of measurement as found in Column 3 of 
Table F-I for the particular food item; if this is not the 
case, then a conversion factor must be entered for convert­
ing to grams the quantity in the previous columns. This 
information, if needed, is found in the first row, sixth
 
column of the survey form. 

- Columns 27-29 	 contain the unit cost of the first food item; this informa­
tion is found in the first row, seventh column of the sur­
vey form. 

- Columns 30-45 	 contain the codes for the food item, source, frequency,# 
days, quantity, grams/package and cost for the second food
 
item (second row of the survey form); this data is recorded
 
in the same format as the first food item in Columns 14­
29.
 

- Columns.46-61 -contain the codes for the food item, source, frequency,#
 
days, quantity, grams/package and cost for the third food
 
'em (third row of the survey form); this data is recorded
 
in the same format as the first food item in Columns 14-29.
 

- Columns 62-77 	 contain the codes for the food item, source, frequency,# 
days, quantity, grams/package and cost for the fourth food 
item (fourth row of the survey form); this data is record­
ed in the same format as the fi-rst food item in Colrumns 14­
.29.
 

Note:. The same information for the fifth through eighth food items is
 

recorded in the same manner on a second Type II card. This is continued un­

til all the fuod items have been coded.
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Figure G-1 

FAMILY MARKET SURVEY FORM
 

Sector Code 

Market: 

frequency ­

i Family Code i 

source preference 

Date FT-I1 

person 

Income: 

family head 

farm income 

spouse other. _ 

other occasional income 

_ other 

Food Item Source Frequency #Days Quantity Grams/package Cost 
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Appendix H
 

HEALTH STATUS SURVEY
 

Discussion
 

This survey consists of a questionnaire designed to quantify a few
 

health Indicator variables. The survey is conducted by a.person who should
 

be literate, conscientious, and have the appropriate personality and attitude
 

for encouraging open and honest answers from the respondents. No special
 

equipment is required.
 

Data are gathered only for preschool age (less than six years old) mem-


This is done because usually younger children are most
bers of the family. 


susceptible to illness and because the symptoms of health problems are more
 

pronounced in young children, thus making the measurement task easier. Fur­

thermore, this is the same age Wrvup for which the malnourishment indicator
 

(Anthropometric Survey) is measured; therefore, it is possible to correlate
 

the data for two of the most important variables: health status and mal­

nourishment.
 

Information on health status should be obtained from the mother or oth­

er adult family member who is responsible for the care of the preschool
 

child(ren). It.is recommended that the questionnaire encompass only the
 

That is,the mother is asked to recall the various
previous 7-day period. 


aspects of the child's health during the preceding seven days. Definition
 

of a lodger recall period will decrease the accuracy of the measure because
 

of a tendency not to remewiher specific occurrences when they are fairly
 

common to begin with.
 

Diarrhea Is cobsidered to be.the "best" health indicator from the
 

standpoint of measuring the impact of health problems on the nutritional
 

status of a community. Most of the information gathered in this survey re­

lates to this variable. Presence of diarrhea is defined to be more than
 

Care should be taken in explaining
three liquid or watery stools per day. 

to the mother this definition of diarrhea in an attempt to ensure data con­

sistency from one family to the next.
 

For each preschool child, information is obtained on the number of days
 

(ifany) that she/he had diarrhea. If there was diarrhea, the average num­

ber of stools per day Is notea along with the presence of any blood or mucus
 

in the stools. Also noted are the number of days (ifany) in which the
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child had: (1)spells of vomiting, (2)fever, or (3) cold symptoms such
 

as coughing and congested sinus.
 

The survey is designed to provide data on:
 

(1)the morbidity of diarrhea: the r?.io of sick-to-well
 

children;
 

(2)the average prevalence of diarrhea during the 7-day period:
 

the number od diarrhea-days divided by the total number of
 

children-days; and
 

(3)the severity of each episode of diarrhea.
 

The concepts of morbidity and prevalence, as used here, can best be un­

derstood by considering an example where: five children are surveyed and
 

one is found to have diarrhea six out of the seven days; one is found to
 

have diarrhea four out of seven days; and the other three children had no
 

diarrhea during the 7-day period. In this case:
 

e morbidity is 2 z-5 = 40%; and 

o average prevalence is (6+4) (5x 7) = 10 a 35 = 29%
 

Normally, of course, the morbidity and average prevalence would be cal­

culated for a much larger group of children such as the sample for the en­

tire community.
 

Severity of a particular episode is determined by the frequency of
 

stools per day (e.g., more than eight stools per day) and/or the presence of
 

blood and/or mucus.
 

The information which is gathered in the Health Statut Survey can be
 

recorded directly on a precoded questionnaire form. The survey form includ­

ed here (Figure H-1) is based on maximum record length of 80 columns in case
 

the data are to be entered on computer punch cards; this necessitates more
 

than one card in the event that there are more than eight preschool child­

ren in the family. If the data are to be entered directly onto a magnetic
 

form then this limitation does not exist and the ninth, tenth, etc. children
 

can be entered without repeating the basic data in Columns 1-15.
 

go 



Field Instructions
 

TIese are instructions for completing the Health Status Survey 
Form
 

(Figure H-l):
 

- Column 1 	 contains the survey code, a number unique to the Health 

Status Survey which distinguishes it from the other types 

of surveys.
 

contain the sector code to identify the population; if
 - Columns 2-5 
there is more than one community, then the first one or
 

two columns are dedicated to a code which identifies 
the
 

community and the .amaining two or three columns can 
be
 

used for a code identifying the area or section within 
the
 

community.
 

contain the family's code -- a number unique to that 
par­

- Columns 6-8 

ticulr family within the sample; together with the sector 

code iz constitutes a unique identification number 
which 

distinguishes that family from all other families 
in all 

Thi; allows data from various communi­other communities. 

ties to be merged for one analysis.
 

- Columns 9-11 	 contain the date the survey was taken; the first 
two
 

to 12 indicating the
columns contain 	a number from 01 

month, and the last column contains the last digit 

of
 

the year (0 if the year is 1980).
 

Columns 12-13 contain the.card sequence number which 
gives the card
 

-

order for the particular survey for that particular 

family;
 
in these columns; if there is
the first card will have 01 

have 02 in these columns, etc.
 a second card it will 


Columns 14-15 contain the number of preschool (0-6 years old) children
 
-


,his number should also correspond to the
in the family; 

number of children for whom health status is collected.
 

Thcse columns may be left blank after the first card.
 

Columns 16-17 contain the individual child's code to identify him/her
-

within the family; this number must be the same 

code that
 

the child was given in the Family Composition Survey.
 

contains the number of days (ifany) during the preceding
- Column 18 

seven days in which that child suffered from diarrhea.
 

- Column 19 contains the average number of stools per day during 
those
 

days that the child had diarrhea.
 

blood and/or mucus present
- Column 20 	 records whether or not there was 

= 0; blood only 	= 

in the diarrhea; neither blood nor mucus 


1; mucus only = 2; and blood and mucus = 3.
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- Column 21 contains the number of days (ifany) during the preceding 
seven days in which that child had bouts of vomiting. 

- Column 22 contains the number of days (ifany) during the preceding 
seven days in which that child had a fever. 

- Column 23 contains the number of days ( if any) during the preceding 
seven days in which that child suffered from cold symptoms 
such as congestion and coughing. 

- Columns 24-31 contain data on the second child (ifthere are two or more 
preschoolers) in the same order and format as contained in 
columns 16-23 for the first child. 

- Columns 32-39 contain data on the third child (ifapplicable) in the 
same order and format as contained in columns 16-23 for 
the first child. 

- Columns 40-47 contain data on the fourth child (ifapplicable). 

- Columns 48-55 contain data on the fifth child (ifapplicable). 

- Columns 56-63 contain data on the sixth child (ifapplicable). 

- Columns 64-71 contain data on the seventh child (ifapplicable). 

- Columns 72-79 contain data on the eighth child (ifapplicable). 

Note: If there are more than eight preschool children in the family 

then a second card (Card Sequence = 02) is completed using the same format 

as the first card. 
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Figure H-1 

HEALTH STATUS SURVEY FORM
 

S 1 	 ISurvey Numnb.r-1 

2 	 2 

4 Sector Code4 
551 

6 	 6 
7 	 7 Family's Code8A 
9 	 9Mot 
__ 1 --l"0 Survey Date 

11 1 

12 13 Card Sequence 

4 
Number of Children
1516 	

156 '48 _4 
48 171 48 - Individual's Code
 
50Q 18 5a 18 Days of-D-iarrhea
 

51 19 51 19 Stools _per Day ,
 
- 52 00
Blood/Mucus
_52


53 211 	 53 21 Dan with Vomitin­

54 221 "9 22 Days wi.th Fever 
55 55 - 23 Days with Cold Symptoms 
56 24 56 24 Individual's Code 
57 25 	 57. 'b
 

58 26 Days of Diarrhea
58 26 

27 59 	 27 Stools per Day
59 28 -60 28 Blood/Mucus.60 

61 29 61 129 Days with Vomiting_,_
 
30 Days with Fever
_U 30 	 6Z 

Days with Cold 	Symptoms
63 31 	 63 31 
364 64 Individual's Code32 	 32 

65 1331 65 33
 

66 166 34 Days of Dirrhea
 
67__U 67 F 35 Stools Rery 

68 36 -68 36 Blood/ ucus
 
69 3732 69 -Days38Days withFer
with vomiting7()~ 0 


7 1381 7_ee 
1 3 99 	 7 39 Days with Cold SYmptoms 
72 40 	 72 79 Individual's Code
 
7. 41 	 73. -- I 

74 42 741 42 Days of Diarrhea 
A75 43 75 43 Stools per Day 

6 44 76 44 Bood/Mucus 
77 - 77 45 Days with Vomiting 

-78 1 	 7 46 Days with Fever 
Cold Smptoms
-79 47 	 79 47 Days with 
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Appendix I
 

ENVIRONMENTAL SANITATION SURVEY
 

Discussion
 

It iswidely acknowledged that a strong relationship exists between the
 

community's environment. However,
transmission of infectious disease and a 


the specific variables involved and the dynamics of the relationship are not
 

well understood. Nevertheless, there are several variables included inthis
 

survey which are thought to represent the more important components inthe
 

relationship; these variables are: (1)water quantity, (2)water quality
 

and (3)human waste disposal.
 

Often it isnot practical to directly measure water quantity and quali­

ty; surrogate indicators must be used for the survey. Theory states that
 

the quantity of water is important because of its ability to clean the en­

vironment, thus diluting the concentration of pathogens by increasing wash­

ing of: hands and body, food, cooking and eating utensils, floors, etc.
 

Since inmost situations itwill not be possible to measure the quantity
 

surro­of water being used, the convenience of the water source serves as a 


gate indicator of the dilution function.
 

Factors which determine the convenience of the water supply are asso-


Also relevent
ciated primarily with location inrelation to point of use. 


iswhether or not the water is dispensed under pressure at a valve of fau­

cet since this requires less time and effort than drawing water with a hand
 

pump. The most convenient situation isone inwhich the water ispiped under
 

pressure into the house with a faucet in the kitchen and perhaps elsewhere,
 

bathroom. The next most convenient situation is one inwhich
such as in a 

well inthe patio or yard close to the
there isa pressurized faucet or a 


Ifneither of these situations exist, convenience will then be a
house. 


function of the distance to the water source as measured by the time needed
 

to walk to it.
 

The quality of the water source isof primary importance with respect
 

to the water which isdirectly ingested, although itmay also have lesser
 

importance interms of residual contamination from washing hands or food.
 

Insome-situations itmay be feasible to take samples of water and have
 

them analyzed in a laboratory or tested inthe field using a portable sys­

tem (e.g., a Millipore which measures coloform). Even ifone of these
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methods is possible, costs may prohibit performing the tests on sample from
 

eacn of the families. 

It is possible, however, to obtain an approximation of the quality
 

simply by noting the source of the water supply and the method of transmit­

ting the water to the point of use. For example, if the water is pumped
 

from a deep well and transmitted to the house in a closed-pipe system, then
 

it is probable that the water is not contaminated. On the other hand, if
 

water taken from a river is transported to the house and dispensed in open
 

containers, it is likely to be highly contaminated unless it is boiled or
 

treated before ingestion. While this empirical approach will not result
 

in a cardinal scale of water quality values, it will be possible to asso­

ciate each family with a group on an ordinal scale frnm one to ten, where
 

the group with a value of one would have a very risky water supply and
 

those with a value of ten would have a very secure water supply. The basic
 

information with respect to the source of water supply is recorded directly
 

on the survey form and the classification scheme is applied later as part
 

of the data processing.
 

The disposal of human wastes can be classified into one of three basic
 

categories: (1)sewer connection; (2)latrine; or (3)open-air. Included
 

in the first category would be those families who are connected to a common
 

or public disposal system, or who have private septic tank systems. The
 

principal characteristics of this first category are that it includes the
 

use of a "water seal" toilet, and that the human wastes and waste water are
 

transported in closed pipes away from the living unit and disposed of under­

ground or away from a population concentration. If families are to be
 

placed in this category it should be ascertained that the system is func­

tioning properly according to sound sanitary engineering principles.
 

The actual effect on the transmission of disease for the latrine and
 

open-air categories is also relative to the specific situation. For exam­

ple, if the latrine is not kept clean with the pit covered, then much of
 

its advantage is lost, especially if it is located close to where food is
 

prepared. Likewise, the usually negative effects of waste disposal in the
 

open air (fields, etc.) are mitigated considerably if population density
 

is very low and the houses are quite dispersed.
 

95
 



For the purpose of this survey no further information is gathered be­

yond distinguishing among the three categories of human waste disposal.
 

However, if it is determined that infectious disease is a major component
 

of a particular community's nutrition problem, then it will be necessary to
 

design and carry out a more detailed investigation of the environmental fac­

tors which affect the transmission of disease. Such a detailed investiga­

tion should also gather data on the kinds and frequencies of social con­

tacts among the families of a community (e.g., at schools, restaurants,
 

etc.), since this is an important mechanism in transmitting infection with­

in a community.
 

The Environmental Sanitation Survey can be recorded directly on a pre­

coded survey form such as the sample form included here (Figure I-I).
 

Field Instructions
 

These are instructions for completing the Environmental Sanitation Sur­

vey Form (Figure I-1): 

- Column 1 contains a code unique to the Environmental Sanitation 
Survey which distinguishes it from other surveys. 

- Columns 2-5 contain the sector code to identify the population; if 
there is more than one community, then the first one or 
two columns are dedicated to a code which identifies the 
community; the remaining two or three columns can be 
used for a code identifying the area or section within 
the community. 

- Columns 6-8 	 contain the family's code -- a number unique to that 
particular family within the sample;together with the 
sector code it represents a unique identification number 
which distinguishes that family from all other families 
in all other communities. This allows data from various 
communities to be merged for one analysis. 

- Columns 9-11 	 contain the date the survey was taken; the first two 
columns contain a number from 01 to 12 indicating the
 
month and the last column contains the last digit of
 
the year (0 if the year is 1980).
 

- Column 12 	 indicates the number of spigots or faucets (ifany) 
inside the house or kitchen area. 

- Column 13 	 indicates the number of spigots or faucets (ifany) 
in the yard or patio area. 
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- Column 14 indicates the number of showers (ifany) which the 
family has. 

- Columns 15-.16 indicate the distance to the water supply measured 
in minutes needed to bring water to the house; if the 
source of water is in the house or yard then 00 is 
placed In these columns. 

- Column 17 indicates the source of water supply for general use 
such as washing clothes, dishes, floors, etc.; the 
codes to be used for different kinds of sources are 
listed at the bottom of the survey form (Figure I-1). 

- Column 18 indicates the source of the water supply used for direct 
consumption such as drinking and food preparation; the 
same codes at the bottom of the form are used to identi­
fy the source. 

- Column 19 indicates if the consumption water supply receives some 
form of treatment; the codes for the different kinds of 
water treatment are also listed at the bottom of the 
survey form. 

- Column 20 indicates the kind-of system used for the disposal of 
human wastes; the codes for the different kinds of 
sewage disposal are also listed at the bottom of the 
survey form. 

- Columns 21-23 contain a "crowding" indicator by noting the approximate 
distance in meters to the nearest neighboring house; if 
it is more than a kilometer then 999 is entered in the 
columns. 

- Columns 24-28 contain space for entering results of water quality 
tests (if applicable); the units of entry will depend 
on the specific kind of test. 
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Figure I-I 

ENVIRONMENTAL SANITATION SURVEY FORM 

1 Survey Number 
2!
 
3
4 Sector Code
 
5
 

6
 
7,Family's Code

8
 

10 Month survey Date 
11 Year 

12 Number Spiqots inHouse 
13 Number Spigots in Yard
 
14 Number of Showers
 
15
1v Minutes to Water Supply
 

17 Water Supply - General
 
18 Water Supp1l - Consumption
 
19 Treatment of Ilater
 
20 Sewage Disposal

21
 

22 Distance to Closest Neighbor
 
231
 
24
 

25
 
26 Water Quality
 
27

28
 

Water Supply Codes: Sewage Disposal Codes:
 

1- Piped, pressurized supply, private I - Sewer or septic tank 
2 - Piped, pressurized supply, public 2 Latrine 
3- Closed well, private 3 Open air 
4- Closed well, public 
5- Open well, private 
6 Open well, public Water Treatment Codes: 
7- Stored rainwater 
8- River, surface water I - Boiled water 

2 = Filtered water 
3 - Chemical treatment 
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Appendix J
 

INDIVIDUAL CONSUMPTION SURVEY
 

Discussion
 

The Individual Consumption Survey is used to evaluate the adequacy of
 

the distribution of nutrients among the individual members of a family. An
 

index of relative adequacy is calculated for each person according to the
 

following formla: 1.= (Ci/Ri)/(Cf/R/f), where 1= the index; Ci- nutrients 

consumed by the individual; Ri= the nutrients required by the individual;
 

CF- the nutrients consumed by the entire family;. and Rf = the nutrients re­

quired by the family.
 

If the index is greater than unity then that individual fs receiving
 

relatively more food than the rest of the family; if the index is less than 

.unity, he/she is receiving relatively less. Although this is calculated for 

the individual, a similar index can be calculated for age/sex groups within
 

the community by averaging the indexes for all individuals in each group.
 

This particular survey is the most difficult in terms of the inconveni­

it imposes on the family because it involves actually weighing the food
ence 


after the portions have been served for the individual family members.
 

Care must be taken to make this procedure as simple and innocuous as possi­

ble. A scale is needed which will weigh quantities up to a kilogram, and
 

which has the ability to adjust for the tare of the container (plate, bowl
 

or cup) holding the food. It is also useful to have a supply of light, dis­

posable (paper or plastic) containers. The portions can be served and
 

weighed inrthese containers, then transferred to the individuals' plates.
 

When the dish being served contains several different food components
 

(as would be the case with a stew) there are two ways to procede. The more
 

accurate method is to separate and weigh each ingredient for each of the in­

dividual portions. This is time consuming and may not be acceptable to the
 

family,in which case the separate weighing of each ingredient can be per­

formed t.n one serving and the assumption (not necessarily valid) can be made
 

that the rest of the servings contain the same amount of each ingredient in
 

proportion to its total weight.
 

The survey form consists of a two-way matrix with the food items listed
 

down one axis and the individual family members listed across the other axis.
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There is space for twenty-four food items and ten individuals; if this is
 

not sufficient then a second sheet is used. The individuals are identified
 

by their respective codes taken from the Family Compostion Survey; the food
 

items are the same as those listed in Table F-i, Appendix F. The food codes,
 

percent protein and kilocalories per gram are taken from Table F-i for use in
 

the computer calculations; the other information in the table is not needed
 

since the food is weighed directly in grams and is ready to eat at the time
 

of weighing. The survey form is not precoded; it is filled out in the field
 

and the data are transferred to coding forms back at the office.
 

Normally a family is only surveyed for one meal during a particular day;
 

hopefully, this will be sufficient and other families can be surveyed for the
 

other meals. Bear inmind that daily intake for one family will not be cal­

culated; the calculation will be performed for a group of families--some
 

with breakfast data, some with lunch data and some with dinner data. If
 

circumstances necessitate data from all meals for each family then the date
 

of survey will serve to separate the data from one meal to the next.
 

Field Instructions
 

These are instructions for completing the Individual Consumption Survey
 

Form (Figure J-l):
 

Sector Code - This is the same four-digit sector code assigned to the family
 
on the Family Composition Survey; it identifies the community and
 
area within the community.
 

Family Code - This is the same code assigned to the family on the Family Com­
postion Survey, it is the unique number which identifies the family.
 

Date - The month and year of the survey is recorded; the first two boxes
 
contain the month (e.g., February = 02) and the third box contains
 
the last digit of the year (e.g., 1980 = 0).
 

Meal 	Code - A code is recorded in this box which indicates the type of meal
 
for which the information is being collected: 1 = breakfast; 2 = lunch; 
and 3 = dinner.
 

Individual's Code - In each two-box set is recorded the individual code
 
(from the Family Composition Survey) for each of the family members
 
who participated in the meal.
 

Food 	Item - All of the food items which make up the meal are listed in this
 
column; the food items should be the same as those in Table F-l.
 

Food Weight - Across from each food item and under each individual code is
 
recorded the weight in grams of that food which was served to that
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individual. One digit is placed in each box; if the portion weighs
 

150 grams then 0-1-5-0 Is entered.
 

Coding- Instructions
 

These are instructions for transferring the data from the individual
 

Consumption Survey Form (Figure J-1) to standard 80-column coding sheets:
 

Card Type I 

- Column I contains the survey code, a number unique to the Individual 
Consumption Survey which distinguishes it from the other 
types of surveys. 

- Columns 2-5 contain the sector code, transferred directly from the sur­
vey form. 

- Columns 6-8 contain the family code, transferred directly from the sur­
vey form. 

- Columns 9-11 contain the date the survey was taken, transferred directly 
from the survey form. 

- Columns 12-13 	contain the card sequence number which gives the card order
 
for the particular survey for that particular family; the
 
Type I card will always have 01 in these columns.
 

- Column 14 	 contains the meal code indicating the type of meal which
 
was surveyed; the information is transferred directly from
 
the survey form.
 

- Columns 15-16 	contain the total number of food items whiLh were served anc 
are listed on the survey form; this tells the computer how
 
many Type II cards to look for.
 

- Columns 17-80 	contain the individual codes (inascending order) of each 
family member participating in the meal; e.g., if the famll 
has five members (according to the Family Composition Surve 
and individual number four was not present at the meal, ther
 
columns 17-24 would contain 01, 02, 03, 05, and the remain­
ing columns would be blank. This tells the computer howmany 
four-digit food 	weights to look for on each Type II card.
 

Card Type II
 

- Columns 1-11 	 contain the same information recorded in columns 1-11 on
 
the Type I card.
 

- Columns 12-13 	 contain the card sequence number; the first Type II card 
will be 02, the second 03, etc. 
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- Columns 14-15 contain the code (from Table F-i) for the food items whose 
weights are recorded on that particular card; there is a 
separate Type II card for each food item which was served 
in the meal and is listed on the survey form. 

- Columns 16-19 contain the weight in grams of that food item which was 
served to the first individual (the individual whose code 
appears in columns 17-18 on the Type I card). 

- Columns 20-23 contain the weight in grams of that food item which was 
served to the second individual (the individual whose code 
appears in columns 19-20 on the Type I card). 

Note: Food weights of the third, fourth, fifth, etc. individual are 

recorded in columns 24-27, 28-31, 32-35, etc., respectively, for each indivi­

dual participating in the meal. On the next Type II card the weights of the 

next food item are recorded for each individual in the same format as the 

first Type II card. 
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Appendix K
 

AGRICULTURAL PRODUCTION SURVEY
 

Discussion
 

The objective of this survey is to determine (1)the amount of land
 

which is available for agriculture, (2)the kinds of crops which are being
 

produced, and (3)the amounts which are being produced and the proportion
 

of that which is sold. The survey is a recall-type questionnaire where t1.e
 

person responsible for the agriculture activities provides the information.
 

The data on production and land extension can be considered a first estimate
 

and,if more precise data is needed,then it can be verified using other tech­

niques mentioned in Chapter IV (page 29).
 

The survey is carried out on the same sample as the other surveys but
 

in fact need only be completed for those families which own or control land
 

within the community which is large enough for some agricultural activity.
 

That is, the survey need not be completed for families who just have a house
 

and a yard. If this does not yield a large enough sample, it may be neces­

sary to draw an additional or complementary sample which better represents
 

the agriculture sector.
 

The preliminary work which is needed before carrying out the survey con­

sists of defining codes for the different types of crops and the different
 

The list of crops will-include some of
locations where the crops are sold. 


same items which appear on the List of Foods (Table F-l, Appendix F);
the 


it will not include the processed foods. Additional items must be added to
 

include non-food crops or crops which become food only after processing.
 

Nutrient content must be established for each item in order to calculate the
 

gaps for the production component. The categories for place of sale should
 

It
distinguish whether the produce is sold within the community or outside. 


may be of interest to include other information such as whether or not the
 

buyer receives the produce as payment on a loan since this would help define
 

the relationships between buyer and seller.
 

The survey form which is included here is precoded; it is filled out
 

directly in the field.
 

Field Instructions
 

These are instructions for completing the Agricultural Production Sur­

vey Form (Figure K-l):
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Card Type I
 

- Column 1 	 contains the survey code, a number unique to the Agricul­
tural Production Survey which distinguishes it from the oth­
er types of surveys. 

- Columns 2-5 	 contain the sector code to identify the population; if
 
there is more than one community, the first one or two
 
columns are dedicated to a community code; the remaining
 
two or three columns can be used for a code identifying the
 
area or section within the community.
 

- Columns 6-8 	 contain the family's code -- a number unique to that partic­
ular family within the sample; together with the sector
 
code it constitutes a unique identification number which
 
distinguishes that family from all other families in all
 
other communities. This allows data from various commu­
nities to be merged for one analysis.
 

- Columns 9-11 	 contain the date the survey was taken; the first two col­
umns contain a number from 01 to 12 indicating the month, 
and the last column contains the last digit of the year (0 
if the year is 1980). 

- Columns 12-13 	contain the card sequence number which gives the card order
 
for the particular survey for that particular family; the
 
Type I card will always have 01 in these columns.
 

- Column 14 	 contains the number of plots which the family has and for 
* 	which data will be collected; a plot is defined to be an
 

area of land with a single crop or set of mixed crops.
 

- Columns 15-18 	contain the total size of land area recorded in tenths of a
 
hectare.
 

- Columns 19-21 	 contain the amount of land (also recorded in tenths of a
 
hectare) which isused as yard or area around the house.
 

- Columns 22-24 	 contain the amount of fallow land (recorded in tenths of 
a hectare); this is the land which, during the period of 
measurement; was idle or not in production. 

Card Type II
 

- Columns 1-11 	 contain the same information, recorded in the same format,
 
as in columns 1-11 on the Type I card.
 

- Columns .-13 	 contain the card sequence number; the first Type II card
 
(data on the first plot) is 02.
 

- Column 14 	 contains the plot code -- a unique number which distin­
guishes that particular plot from other plots of the family; 
the first plot is I etc. 
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contain the size of that plot recorded in tenths of a
 - Columns 15-17 

-Column 18 


- Columns 19-20 

- Columns 21-24 

- Columns 25-28 

- Columns 29-31 


- Column 32 

- Columns 33-46 


- Columns 47-60 

- Columns 61-67 

hectare.
 

contains the number of different crops produced on that
 
or more if mixed crops.) This
plot (1 if a single crop, 2 


tells the computer how many crops to look for.
 

contain the crop code to identify which crop was grown
 

on the plot; the code is taken from the List of Crops which
 

was discussed above.
 

contain the amount produced during the year measured 
in
 

units which are common for the particular crop.
 

contain a conversion factor to change whatever local 
units
 

were used into kilograms; kilograms will be t,e
standard
 

data.unit of measure for calculations on the pro'dc-'ooi 

contain the percent of that crop which was gnld and 
not
 

for use by the family.
retained 

contains a code which indicates the kind of place where the 
no credit repayment; 2 = 

crop was sold (e.g., 1 = local, 

local, for credit repayment; 3 = outside community, no cre­

outside community, for credit repayment).
dit repayment; 4 ­

contain the data for the second crop (ifapplicable) 
pro­

duced on that plot; this is the same information 
as columns
 

19-32 contain for the first crop, recorded in the same
 

format.
 

contain the data for the third crop (ifapplicable) 
record­

ed in the same format as the first crop.
 

contain the data for the fourth crop (ifapplicable) 
record­

ed in the same format.
 

If the family has a second plot under production 
then a second
 

Note: 


Type II card (card sequence 03) is completed with the same kind of informa­

tion in the same format as the first Type II card 
for the first plot; If 

com­
the family has a third plot in production then 

a third Type II card is 


pleted, etc.
 

106
 



Figure K-i
 

AGRICULTURAL PRODUCTION SURVEY FORM
 

ard Type Iard
 
I1 Survey Code
 

2i 11Survey Code 2
 

Sector Code
3-3Sector Code 

44 4 
5 _ _ _ 

5 -_ _ 5 _ 

6 6-

Family Code
 

7 Family Code_7 

10 1"Month] . 10 Month 

1 _ar (___1--'- 11 Year Date 

11 Card Sequence 'I Card Sequence 

14 No. of Plots
14 141Plot Code L 1
15 

. 10 16 Total Land
16 16 Nectares 

T-7 Hectares 


( 19 ll
 

l7 10 
18 18 No. of Crops 1918 Yard 
1 4 7 1l 7 19 Crop C o d e1 9 Y r
.194 

20 Hectares 1048 20 48 2 21-_2__ 9 2122.
 

501 12 Units Produced22 Fallow Land 
-5111 23 - Hectares - 10 

531 2 25
265 26, Kilograms/Unit


54 264 
55 27 
56 28 268I 

5729 57 29 
58 30 58 30 Percent Sold 

60 32 60 32 Place Sold 
133 61 33 Crop Code 
2- 34 --62 3 C 

35 

64 36 Units Produced65 37 

661 38 6_3B 
3939
 

68 40 68 40 Kilograms/Unit 
691 41 42
71470 


71 4343
 
72 44 72 44 Perc'nt Sold
 
73 45 73__45 
74 6741 146 Place Sold 
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Appendix L
 

COMMUNITY MARKET SURVEY
 

Discussion
 

The purpose of this survey isto identify and quantify the flow of impor­

tant food items through the community's market system. Itattempts to deter­

mine the portion of business which corresponds to the various stores and what
 

the main characteristics are for carrying out their food related commercial
 

activities.
 

The first step in undertaking the Community Market Survey is to locate
 

all of the stores or persons involved inselling food items within the com-


These are then divided into groups based on a functional classifi­munity. 


cation (such as was discussed in the Income and Marl:eting Section of Chapter
 

IV-page 30). For the purpose of this survey we have defined three types of
 

stores or enterprises: (1)large wholesale/retail stores which import most
 

of the food inthe community and ,.,.n sell it to other stores as well as to
 

the general public; (2)small retail stores which buy from the larger stores
 

and sell to the general public; and (3)enterprises (either ina specific
 

few specialty items such as milk, eggs,
location or mobile) which sell only a 


honey, etc.
 

Once all of the stores have been located and placed incoie of the clas­

sifications then a decision ismade whether to survey all of the stores or
 

Ifthere are a large number of the small retail
only a sample of them. 

sample of them while sur­stores it isprobably sufficient to only survey a 


veying all of the stores inthe other two classifications.
 

The survey is a recall-type where the proprietor isasked to report
 

The food items and their respective
which food items he sells in the store. 


codes can be transferred from Table F-l, Appendix F. Itmay not be neces­

sary to survey all of the items in the store which are on the Food List (Ta­

ble F-l); rather, a sub-list can be defined containing only those food 
items
 

which are nutritionally significant in the community's diet as indicated in
 

or Family Market Survey
the 24-Hour Recall Consumption Surve (Appendix t:) 


(Appendix G). The proprietor isasked to recall the average quantity, fre­

quency, source and price of each item based on the most recent purchases..
 

(e.g., during the preceding month).
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Since the survey is precoded it will be necessary to determine in ad­

vance the categories and codes for the frequency and source responses. The
 

frequencies of purchases are similar to those in the Family Market Survey
 

but also provide for longer range frequencies of up to six months. The
 

source categories should indicate whether the food was acquired within the.
 

community's boundaries or outside, and whether it was purchased from a whole­

saler or directly from a producer. The actual codes are included in the in­

structions.
 

Field Instructions
 

The following are instructions for completing the Community Market Sur­

vey Form (Figure 	L-l):
 

- Column 1 	 contains the survey code, a number unique to the Community 
Market Survey which distinguishes it from the other types
 
of surveys.
 

- Columns 2-5 	 contain the same sector code used In the family surveys; 
if there is more than one community, the first one or two
 
columns are dedicated to a community code; the remaining
 
two or three columns can be used for a code identifying
 
the area or section within the community.
 

contains a code to identify the type of store: large
- Column 6 
wholesale/retail store - 1; small retail store - 2; and 
specialty store or enterprise = 3. 

contain the store code, a number un;que to that particular
-Columns 7-8 

store which distinguishes it from other stores of the
 
same type within the community. The store type, together
 
with the store code, make up the store identification num­

ber which is analogous to the family identification number.
 

- Columns 9-li 	 contain the date the survey was taken; the first two col­

umns contain a number from 01 to 12 indicatinn the month, 
and the last column contains the last digit of the year 
(0 if the year is 1980). 

- Columns 12-13 	contain the card sequence number. The first card is 01;
 

if there are more than four food items a second card, 02,
 

will be needed; if more than eight items, a third card, 03,
 
etc.
 

reported on the
 - Columns 14-15 	contain the total number of food items 
survey form; this tells the computer how many to look for.
 

After the first card these columns can be left blank.
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- Columns 16-17 	contain the code (from Table F-i) of the first food item. 

- Colw.in 18 	 contains the average frequency with which the store pur­

chases the first food item: I - daily; 2 semi-weekly; 
3 - weekly; 4 = biweekly; 5 = monthly; 6 = every two 

months; 7 = every three months; 8 - every four months; 
and 9 = every six months. 

source where the 	store purchases the
 - Column 19 	 contains the usual 
first food item: 1 = wholesaler within the community; 2­

producer within community; 3 - wholesaler outside community; 

and 4 - producer outside community. 

- Columns 20-22 	contain the average quantity (number of units) which the
 

store purchases per time period indicated In Column 18.
 

- Columns 23-26 	contain the weight in kilograms of the unit which was used
 

in Columns 20-22.
 

Columns.27-30 	 contain the average price for the unit used in Columns
 

20-22.
 
-

contain the code 	for the second food item together with
 - Columns 31-45 

information on Its.frequency, source, quantity, weight and
 
price; this data is recorded in the same format as Columns
 

16-30.
 

contain the code 	for the third food item together with.
- Columns 46-60 

,information on its frequency, source, quantity, weight and
 

price; this data is recorded in the same format as Columns
 

16-30.
 

contain the code 	for the fourth food item together with
 - Columns 61-75 

information on its frequency, source, quantity, weight and
 

price; this data is recorded in the same format as Columns
 
16-30.
 

The fifth through eighth food items are recorded on the second
Note: 


card in the same format as the first through fourth food items are recorded on
 

the first card; the ninth through twelfth food items are recorded on 
the
 

third card, etc.
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Figure L-1 
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Appendix M
 

ERROR ANALYSIS
 

The following discussion provides more detail on the potential effects
 

f error resulting from the methodology. The broadest definition of error
 

is used in this discussion: it includes anything which produces a value for
 

This can include a
 a variable which is different from the actual value. 


wide range of communication problems; for example, problems of interpretation
 

or logic within the measurement procedure, and a variety of different 
trans­

cription problems.
 

Consideration of a specific component of the diagnostic methodology
 

will help to understand the range of possibilities where the measured value
 

can vary from the actual value of the variable in question. The concept of
 

family-level nutrient gap (requirements less consumption; see 
discussion,
 

Appendix B) will be considered since it is central to the diagnostic proce­

dure: it indicates, for example, whether the nutrition problem is primarily
 

attributable to food availability issues, such as production and 
among­

more likely to be related to
family distribution, or whether the problem is 


problems of health status resulting in increased requirements.
 

The first step in determining the gap is to establish the theoretical
 

No
 
nutrient requirements of the family under the assumption of good 

health. 


practical method exists for measuring the actual nutrient requirements 
of
 

individuals in the field, so it is necessary to deduce a value 
for the re-


This is done by

quirements based on a statistical treatment of the problem. 


taking the values from the FAO/WHO recommendations for specific 
classifica­

tions of age, sex and physical activity (Table B-l, Appendix B).
 

Since the actual value of requirements varies among individuals 
(even
 

within a specific classification), the use of an average value will result
 

in overestimating or underestimating the actual value for 
many individuals.
 

this difference could be quite significant, but
 For a particular individual 


a ranAom error the difference diminishes when individuals are
since it is 


considered as a group. Nevertheless, it is quite possible that for a given
 

family group of 5 or 6 individuals, the requirement values deduced 
from Table
 

B-1 will be significantly different than the actual requirements needed 
to 

nourish that family under conditions of good health. 

Once the potential error in the requirements has been reviewed, the next 
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step is to consider the consumption aspect of the nutrient gap variable.
 

It is in the measurement of the family-level consumption that there exists
 

a wide range of possible ways that the measured value can differ from the
 

actual value. This can be demonstrated by considering the 24-hour recall
 

survey as a measure of family-level consumption. The following are exam­

ples of the ways that the measured value can differ from the actual value:
 

* 	The person responding to the survey deliberately falsifies 

responses due to some preconceived perception of the type of 

response that "should" be given. 

* 	The person surveyed responds incorrectly because he/she does 

not know or remember the correct value. 

@ 	The person conducting the survey incorrectly interprets the
 

response, perhaps due to problems with measurement units (e.g.,
 

a "cup" may not be 8 ounces).
 

* Whenever the response is manually transferred from one form to
 

another (e.g., from survey form to coding form) there is the
 

potential for some transcription error.
 

Even when the response is made, received and recorded correctly,
* 


there is still the possibility that the value obtained is dif­

ferent than the actual value of the consumption variable; this
 

is true to the extent that the family's consumption during the
 

24-hour period surveyed is not the same as their average or normal
 

consumption.
 

Similar types of errors can enter into each of the surveys. The poten­

tial for error may be unavoidable; it is not the result of carelessness
 

on the part of the investigator but, rather, it is inherent in the nature
 

of measuring socially and culturally determined phenomena. While it may
 

not be possible to avoid much of the error, it is very important to acknow­

ledge its existence. This acknowledgement should be explicit -- perhaps in
 

the form of an error model to identify the types of potential error in the
 

different components and to predict the likely impact these errors will have
 

on the conclusions drawn from the diagnosis.
 

The first step in an error analysis is to predict the various places
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where error might enter into each of the diagnostic components. Next,
 

means must be established for ditecting the existence of errors at the var­

ious points. It is possible to speak of two different methods for error de­

tection: (1)evaluation based on an extrinsic standard, and (2) evaluation
 

which is intrinsic to the measurement methodology.
 

Error detection based on an extrinsic standard is possible when cer­

tain results contradict any "logical" explanation. This type of error de­

tection is similar to the process of "cleaning" data which was described
 

briefly in Chapter V on Data Management (page 36).
 

An example of extrinsic error detection occurs when a frequency graph
 

of children's age demonstrates inordinate "peaks" at six months, twelve
 

months, twenty-four months, thirty-six months, etc. The existence of a
 

disproportionately high number of children with "even year" or "half year"
 

ages is usually an indication that there is a significant amount of "round­

ing-off" occurring in the procedure for determining children's ages.
 

Another example occurs when the analysis can demonstrate no relation­

ship (or worse, an inverse relationship) between consumption and nutritional
 

re­well-being. That is,those families who are not consuming their full 


quirements have the same (or better) nutritional status as those families
 

who are fulfilling their nutrient requirements. There may be some logical
 

explanation for this phenomenon, bu- since the relationship between food
 

consumption and nutritional status is such an important aspect ofthe nutri­

tion theory, lack of any direct relationship may well indicate a high level
 

of error in the consumption data and/or in the requirements data.
 

While extrinsic error detection is an "after-the-fact" procedure which
 

is closely associated with the analysis process, intrinsic error detection
 

requires that "checks" be conducted with (or as part of the measurement pro­

cedure. Generally, this type of error detection involves testing the ac­

curacy of the standard measurement procedure by repeating the measurement
 

several times or by applying an additional, more precise measurement tech­

nique. This is done on a small subsample for the explicit purpose of evalua­

ting the standard measurement procedure. For instance, if the 24-Hour Recall
 

Consumption Survey is repeated five times for the same family, the results
 

would provide an estimation of the amount of variation that can be expected
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from that indicator. The variation may represent a composite of several
 

different kinds of error; for example,.it would provide insight into how
 

much a family's consumption fluctuates from one day to another.
 

Repetitive measures, however, will not uncover systematic (or biased)
 

errors such as when persons consistently overstate their consumption due
 

to embarrassment over their impoverished situation, or understate their con­

sumption due to anticipation of receiving some assistance. In order to test
 

for systematic errors, it is necessary to employ a more precise or direct 

measurement technique on the subsample. For example, it may be useful to 

undertake a detailed, direct-observation study to record the eating habits 

of a few families over a period of a week or more. Results of such a study, 

when compared to the 24-hour recall survey for the same families, could pro­

vide a better understanding of the full range of potential errors inherent
 

in the 24-hour recall methodology.
 

These intrinsic methods of error detection can be applied "after the
 

fact," but they can also be incorporated as a part of the regular measure­

ment methodology. A common procedure for detecting transcription errors in
 

keypunching data onto computer cards from coding sheets is to have two per­

sons independently enter the data; the machine will reject the cards which
 

do not match. This verification process is considered a regular part of
 

the keypunch procedure.
 

Once the presence of error has been detected there are two possible re­

sponses: (1)correction and (2) interpretation. There will be some situa­

tions where it is possible to correct some of the errors. However, the
 

opportunity for this type of response will be limited since much of the er­

ror detection procedure is applied o)nly to a relatively small subsample of
 

the data, as is the case when a more precise measurement of family consump­

tion is made to check the results of the 24-hour recall survey. Another
 

limitation to error correction is apparant in the example of inordinate age
 

peaks at half years and even years. In this case there is little doubt of
 

the existence of a significant number of erroneous values, but it is not pos­

sible to identify exactly which values were wrong and what the correct val­

ues should be.
 

A more significant type of correction may result when the detection of
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errors leads to a change in the measurement procedures aimed at reducing or
 

eliminating the errors. Continuing with the example of the erroneous ages,
 

a change in the way that the question is asked may eliminate the problem;
 

or it may be possible to obtain confirmation of dates through documents such
 

as birth certificates.
 

While it will be'possible to gradually improve the measurement proce­

dures (thus improving their accuracy), the diagnostic methodology described
 

in this manual -- by its very nature -- will be subject to a certain level
 

of imprecision in its data. As such, the most important aspect of an error
 

analysis is the interpretation of the effect which the errors may have on
 

the conclusions. In some situations the effect may be negligible, while in
 

others the conclusions could differ in direction and in strength.
 

The existence of errors will normally be defined in terms of a "range"
 

of possible values. That is, for a particular value, the exact amount of
 

error is not known but it is suspected of lying within certain limits.
 

These limits are analogous to the "confidence limits" in statistics but the
 

determination of the limits is not necessarily done statistically. The de­

termination of the probable range of errors will depend primarily on the way
 

in which their existence has been detected.
 

Once the limits of possible error have been established, a "sensitiv­

ity analysis" can be performed to determine what effect different values of 
a particular variable will have on the outcome of the analysis. A sensitiv­

ity analysis is the determination of how sensitive the decision is to change 

in a particular variable. If the extreme values (assumption of maximum er­

ror) are used in the diagnostic analysis and yet the final conclusions re­

main unchanged, then it can be said that the analysis is "insensitive" to 

the possible error in the particular variable. Stated differently, the sen­

sitivity analysis determines whether or not rore precision is needed for a 

particular variable. 

An example using the calculation of the nutrient gap will help to clari­

fy this concept. Suppose that the average per capita requirements in a com­
munity are calculated-(based on population structure) to be 2400 calories;
 

the average percapita consumption is measured and found to be 2000 calories.
 

The conclusion is that there is a significant deficit in the consumption of
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calories in the community. If it is estimated that the calculation of re­

quirements is subject to a 2% error and the measurement of consumption is
 

subject to a 5% error, then the possible range for requirements is 2352­

2448; for consumption it is 1900-2100. Even if the requirements were over­

estimated (actually 2100), the conclusion remains unchanged: there is a
 

deficit in the consumption of calories. On the other hand, if it is estimat­

ed that the consumption measurements may have as much as a 20% error, then
 

the actual consumption could be as high as 2400 calories. This means that
 

the community m be consuming sufficient calories and that the existence of
 

a deficit is questionable.
 

As with most other topics in this manual, the actual kind and amount of
 

error analysis will depend on the specific circumstances under which the
 

methodology is being used. If only one community is being diagnosed and the
 

results are reasonable and conform approximately with the a priori impres­

sion of the community's nutrition problem, then it is probably not necessary
 

to expend much effort on analyzing the errors. However, if the methodology
 

is being used extensively, or if the initial results imply a drastic change
 

in the original theory or impressions of the community, then it is worthwhile
 

to examine closely for errors affecting the diagnosis.
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