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Annual Report of the Nutrition Evaluation Project for Panama
 

I. INTRODUCTION
 

This document is intended to serve as an annual report and assessment of
 

progress to date on the Nutrition Evaluation Project in Panama. The material
 

should be considered a working draft and commenLs are welcome regarding any
 

improvements, particularly with respect to improvement of any of the evalua­

tion methods and/or the economic models presented in the report.
 

This introductory section will discuss the issues and objectives of the
 

Nutrition Evaluation Project and will provide an overview of nutrition condi­

tions in Panama. Subsequent sections of the report will discuss measurement
 

issues encountered in nutrition assessment and will provide reccmmendations
 

regarding measurements best suited for developing countries. Also discussed
 

are several quasi-experimental evaluation research methodologies. Most of the
 

evaluation techniques will be tested for their effectiveness in discerning
 

nutritional differences among and between district level populations within
 

Panama. The data for this and other studies conducted as part of the project
 

will be taken primarily from the Panama National Nutritional Status Survey of
 

1980.
 

In addition to assessing the effectiveness of alternative evaluation
 

methods, the report discusses several aspects of microeconomic models and
 

focuses specifically on applications of new consumer theory to family nutri­

tion and health care utilization patterns. The proposed application of these
 

models is also discussed.
 

This section is followed by an explanation of the National Nutritional
 

Status Survey and the Research Triangle Institute's activities in preparation
 

and execution of the survey. The usefulness of the survey data in terms of
 

data needs for evaluation is also presented. This section also discusses
 

RTI's site visit activities and objectives while in Panama.
 

Finally, some preliminary findings based on the survey data are presented.
 

These findings represent only 1 small sample of the analyses still to be
 

performed on the data, and they are based. on unweighted data which limits the
 

national level inferential power of these initial analyses.
 



A. 	 Project Issues and Objectives
 

In January 1980 a meeting was held in Panama between the staff of the
 

Ministry of Health and Drs. Jose Obdulio Mora, David L. Franklin, and Stuart
 

Blumenfeld to begin planning the design and implementation of the Nutrition
 

Evaluation Project. At that time it was agreed that the project would be
 

effected jointly between the Research Triangle Institute (RTI) and the
 

Ministry of Health according to the following basic points:
 

1. 	 The planning, implementation, analysis and publication of results
 

would be developed in a close joint venture between the Ministry of
 

Health (MOH) and RTI.
 

2. 	 The project will consist of the design, testing and validation of an
 

evaluation methodology--simple, efficient and inexpensive--of the
 

impact of nutrition programs, allowing for short-run application in
 

developing countries, especially in Latin America.
 

3. 	 Both institutions will be responsible for the project planning,
 

including the design and formulation of evaluation methodology; the
 

elaboration of specific work plans; and the analysis and utilization
 

of the results. The execution of the project operations will be the
 

responsibility of the MOH with the advice and assistance of RTI.
 

4. 	 The evaluation model will be designed, based on the programs of the
 

Government of Panama, with the implicit and/or explicit objective of
 

improving the nutritional status of the population, especially but
 

not exclusively, through the health sector.
 

5. 	 A basic project characteristic will be the incorpordtion of the
 

evaluation methodology as an integral part of the regular public
 

sector information systems.
 

6. 	 The MOH will put its infrastructure at the disposition of the
 

project, especially that of the General Office of Health, the Office
 

of Nutrition, and the Department of Statistics and Computations,
 

assigning a staff member full-time to the field coordination and
 

supervision.
 

7. 	 RTI, as project co-participant, will provide the necessary technical 

assistance and has agreed that,, if in the implementation of the 

project there arises a need for marginal funding in order to assure 

the smooth running of the projcct and to keep from placing an extra 

heavy burden on the MOHI budget, they will endeavor to procure special 

one-time funds to cover these marginal costs.
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B. Nutrition and Health Conditions in Panama
 

A comparative analysis of health indicators and of the standard of living
 

in several countries of Latin America will reveal that Panama has attained a
 

relatively high stage of development. In effect, with a population of less
 

than 2 million, 55 percent of whom live in urban areas, Panama has a national
 

level life expectancy of 70 years, a general mortality rate of 4.4 per 1000
 

(1977), infant mortality of 28.1 per 1000 (1977), and a preschool mortality
 

rate of 1.4 per 1000 (1977). The birth rate is the lowest in the region (28.5
 

per 1000 in 1977) and the population growth rate is only 2.4 percent per annum
 

[Parillon, 1979]. In addition, the country provides a relatively high degree
 

of coverage of health care services and fairly extensive provision of portable
 

water and sanitation services.
 

In regards to nutritional status of its population, statistical data over
 

the last fifteen -ars indicates that Panama is also relatively well off. For
 

example, the country has a daily per capita consumption of calories in excess
 

of 2500 and 60 grams of protein. These figures reflect national averages,
 

however, and an uneven distribution of food has resulted in some portions of
 

the population receiving significantly less than the national average.
 

Reutlinger and Alderman in a recent study by the 'Jorld Bank estimate that the
 

income distribution in Panama is such that nearly 50 percent of the population
 

could be suffering from a daily deficit of 300 calories per person [Reutlinger
 

and Alderman, 1980].
 

Given the unequal distribution of income and food there is justified
 

concern that considerable malnutrition may exist within Panama. Information
 

from previous nutritional surveys of children under five years of age indi­

cates that between 1967 and 1975 the prevalence of malnutrition increased.
 

These trends need further investigation, however, and specific pockets or
 

geographical areas where the problem is most severe need to be clearly
 

identified.
 

In order to address the need for more accurate and geographically
 

specific data on the prevalence of malnutrition, the National Nutritional
 

Survey of 1980 was proposed. In addition to collecting information on the
 

extent and location of malnutrition, the survey is intended to assist il the
 

development of a permanent nutritional status information and monitoring
 

system, and to assist in the evaluation of nutrition intervention programs.
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Some of the nutrition intervention programs which may be subjected to
 

evaluation are the following:
 

1. The Complementary Food Program (PAC)
 

The objectives of this program are the prevention of malnutrition in
 

the most vulnerable groups, specifically pregnant and nursing women and children
 

under five years of age; the recuperation of individuals who have suffered
 

from some level of malnutrition; and incorporation of program participants
 

into an active food production process.
 

2. The Food P~oduction Program
 

This program involves the development and operation of community
 

garden plots and small animal raising centers. The objectives of the program
 

are the improvement of community nutritional status; to increase the community's
 

agricultural production and productivity for the ongoing subsistence of the
 

community; to diversify production while maintaining traditional crops; to
 

raise the level of family incomes; and to improve community health conditions.
 

3. The Mother and Child Program
 

This program is supported by food from CARE. The objectives of the
 

program are to improve the nutritional status of pregnant and nursing mothers
 

and preschool children; and to support child and mother health care services.
 

Other related nutrition and health programs are programs to improve
 

drinking water and waste disposal, improvement of basic crop and livestock
 

programs, provision of nutrition education in the public school system, a
 

preschool lunch program, and the fortification of flours with vitamins and
 

minerals.
 



II. ANTHROPOMETRIC IMPACT INDICATORS FOR THE
 

EVALUATION OF NUTRITION PROGRAMS
 

Since nutrition programs are aimed at improving the nutritional status of
 

groups of persons, indicators of nutritional status must be selected that can
 

be widely used, and that allow comparisons between the impact of different
 

interventions. A causal model specifies that a change in a causal factor
 

should in some finite time period leail to a change in an individual's
 

nutritional status, all other things cqual. But, changes in nutritional
 

status are difficult to measure becaus- they cannot be observed directly.
 

According to Habicht et al. (1979) "nutritional status is the expression of
 

nutriture* in a specific variable." Thcrefore, the variable or variables that
 

reflect nutritional status must always bt specified (e.g., nutritional status
 

as reflected in height, or in growth, etc ). The difference between nutri­

tional status and its indicator is that tle indicator also reflects the
 

influences of nonnutritional factors (e.g. genetics). An indicator is not
 

necessarily a direct measurement of a phenoienon, but rather a practical way
 

of evaluating its magnitude (Behar, 1973).
 

The following sections are an overview of indicat3rs of nutritional
 

status as they may be used within an evaluatin method.
 

Indicators of Nutritional Status
 

Attempts to evaluate nutritional status have used a number of methods and
 

measurements, many of which are still subject to criticism, partial acceptance,
 

refinements, and continuous evaluations. No one method has been accepted as
 

optimum indicator of nutritional status, in particular for mild-moderate
an 


cases of malnutrition, and investigators are still searching for indicators
 

which are adequate, simple, precise, and low cost.
 

Nutriture: The state resulting from the balance between supply of nutrition
 

on the one hand and the expenditure of the organism on the other.
 

food, or anything normally
Nutrition: The process by which the organism uses 


ingested through digestion, absorption, transport, storage metabolism and
 

elimination for purposes of producing and maintaining life, growth, normal
 

functioning of organs and producing energy (||abicht et al., 1979).
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Up to now, the measurements most commonly used to evaluate nutritional
 

status have been direct measurements, including anthropometry, clinical signs,
 

and biochemical tests; and indirect measurements, including food intake or
 

food disappearance, food balance sheets, and vital statistics.
 

Balance sheets and vital sLatistics are gross estimates of a population's
 

possible nutritional status, and are not useful in determining an individual's
 

nutritional status. As these data are being based oil aggregate statistics,
 

they may mask changes in nutritional status of the population. They are
 

important, nevertheless, because they may reveal the overall magnitude of
 

nutritional problems.
 

Vital statistic!; most frequently used in nutrition include age-specific
 

and general mortality rates, proportion of low-birthweight babies, population
 

growth rate, life expectancy at birth, and coverage of health services. The
 

interpretation of vital statistics, however, is often complicated by non­

nutritional factors. It is further complicated by questions about accuracy of
 

the data and how representative (i.e., how much underreporting is there?). In
 

Panama, for example, one finds relatively low mortality rates, yet past nutri­

tional surveys acc~use a level of preschool malnutrition in the range of 50-70
 

percent. According to Beaton and Bengoa (1976), low mortality rates do not
 

necessarily mean that the survivors are healthy.
 

Food balance sheets use national data, and do not account for unequal
 

distribution among regions, cities, households and individuals. 

Food intake data are also a rough estimate of nutritional status. Even
 

if food intake data were quite accurate in reflecting an individual's intake, 

they are not an exact measurement of nutritional status because individual re­

'quirements vary due to differences in metabolism, level of physical activity, 

and incidence of infections and diseases. An intake which is adequate for one 

person may not he adequate for another, and may not be adequat . for tle same 

person at all times. According to Wolanski (1974), the same I(Wel of nut rient 

intake for one person caln produce more than one nutritional state depending ol 

the ecological situation of the person at different times. In addition, 

food intake are subject to me;sirement errors,procedures to obtain data on 


and thus are recommended mainly for use with g;roulps of people rather than 

individuals. 

Biochemical tests, can provide objective information aho11t an idividual's 

nutritional status and can frequently detect deficivncies in the pre-clinic 
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stages. However, a number of procedural, logistic and cost difficulties are
 

involved in biochemical tests.
 

First, most tests must be conducted in a sophisticated laboratory.
 

Second, most biochemical tests are done on urine or blood samples and, aside
 

from the problems of transporting samples to the laboratory, variations in the
 

sample collection procedures may affect results of the tests. For example,
 

the concentration of nutrients and metabolites in the urine may vary depending
 

on the time of the day, the last time a meal was eaten, the amount of liquid
 

drunk, etc. In addition, blood levels of nutrients tend to reflect recent
 

food intake rather than actual nutritional status. The presence of infection
 

or other conditions may also confound the results. There is, in addition, a 

lack of data on the degree to which specific cut-off levels of biochemical
 

variables are related to the prevalence and incidence of health-related con­

ditions (Nichaman, 1980). Lastly, when a deficiency is mainly related to
 

total energy, and is therefore balanced, biochemical changes rarely become 

apparent (Gurney, 1979). 

Eleven clinical signs, suggestive of protein-calorie malnutrition of
 

early childhood have been listed (Jelliffe, 1966): 

Oedema, dyspigmentation of the hair, easy pluckability of the 
hair, thin sparse hair, straight hair, muscle wasting, depigmenta­
tion of the skin, psychomotor change, moon-face, hepatomegaly, 
flaky-paint dermatosis.
 

All have the disadvantage of being subjective and difficuilt to standardize and 

express quantitatively. Most are not completely specific to protein-calorie 

malnutrition and may appear only after the malnutrition has reached a certain 

level of severity. In addition, these sign- are not constantly present,
 

especially in mild and moderate protein-calorie malnutrition, and vary in
 

depending on the interaction
prevalence from one part of the world to another, 


of many ecological factors, and whether the kwashiorkor or tie marasmus is the
 

main abnormality in the coimminty (Jellife , 1966). 

Physical signs of nutritional deficiency are often unreliable. Fomon 

(1976) (lescribel an example of the low relil ii liLy of specific ihy;ical signs 

of nutritional deficiency: "In Panama in 1967 two well-trained indlivi duals 

examined 895 adult subjects. Incidence of abnormal hair, li form papillary 

atrophy, follicular hyperteratosis, swollen red gums, angular lesions, glossiLis 
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and goiter was noted by each examiner. With respect to subjects classified as
 

having abnormal hair, agreement between the two examiners occurred in only 31
 

percent of the cases. Agruement between examiners with respect to other
 

clinical signs was generally not better than 50%."
 

There is widespread belief that the preschool child adapts to an inadequate
 

nutrient intake by slowing his growth, thereby, in the early stages, maintaining
 

normal values for the other measurable characteristics, such as bioch#:m.,al or
 

physical changes (Wray and Aguirre, 1969). Therefore, anthropometry is con­

sidered the most useful indicator of nutritional status in young cnildren, and
 

in certain adult populations as well. Anthropometry as the foundation of 

nutrition assessment is dependent on the availability of reference population 

data with which to compare the results in individuals and communities. Such 

reference values ire often misused as norms or as the bases for absolute
 

cut-off points to classify individuals as malnourished. Furthermore, 

different types of anthropometric measurements and norms have been used by 

different investigators in several countries without any agreemint having been 

reached on interpretatior of the ideal measurement or even the plausiliity of 

the existence of norms. There is controversy among experts with respect to the
 

sensitivity of the indicators used to classify mild or moderate cases of 

malnutrition, and to detect small changes in nutritional status. Care is 

needed in the iiLerpretation of data. Although nutritional differences between 

individuals or populations may lead to anthropometric differences, the existence 

of anthropometric differences between individual,s or populations does not 

necessarily imply nutritional differences (Goldstein, 1974). 

The following sections discus; different anthropometric mea;urements, 

their usefu lne:;; a. indicators of nutri tiona I t at us, and some cons iderations 

in selecting indicators of nutritional status, for evaluating the nutritional 

impact of interventions. For a more detailed discussion of these topics, see 

Appendix It. 

A. 	 Anthroromnetr ic Measurement.,; Coiivionyllshed as Inrd icator-, 

of Nutritional Statu; 

1. 	 Whtf Ior A~e 

The cla:ssification of nutritional status based oi the adequacy of 

the child' s present we ight for the "expct''d" weight for his age was suggested 

The "exp'cted" we ight for a ;pecific age iii thei 50th percentile of the 

value obtaline' Crom a taimpl o.f ; pO)ilaltion in good lImaih who; e distrihu-

Lion it atitume'd to he the normal i probability d.itrilhution. 



by Gomez, (Gomez, et al. 1956). The classification is based on clinical
 

symptoms and the realization that those children with severe malnutrition
 

never had weights above 60 percent of the expected weight for age. Kielmann
 

and McCord (1978) have also observed that in children aged 1-36 months, child
 

mortality doubled with each 10 percent decline below 80 percent of the Harvard
 

weight median.
 

The Gomez classification groups children into four categories:
 

a) Normal or obese (weights above 90 percent of the reference for
 

their age);
 

b) Grade I malnutrition (weights between 90 percent and 76 percent
 

of the reference for that age);
 

c) Grade II malnutrition (weights between 75 percent and 61 percent
 

of the reference for that age); and
 

d) Grade III malnutrition (weights fall below 61 percent of the
 

reference for that age).
 

The advantage of this classification is that it allows one to establish
 

certain priorities, based on the severity of the nutritional problem (which is
 

obtained from the adequacy of the child's weight with respect to the norm for
 

that age). However, the classification also runs into the following problems:
 

a) 	 It does not distinguish between normal and obese children, a
 

factor of growing interest in recent times. However, this can
 

be readily solved by adding a fifth category, obese or over­

weight (weights above 110 percent of the reference for their 

age).
 

b) 	 It assumes that all children of Lhe same age should weigh the 

same, no matter what their size. Consequently, those children 

who weigh less simply because they are s horter (no matter why 

they are slhort) are classified as malinourished in some d,gree 

(false positives); conversely, those children who weipht more 

because they are taller may be classified a!; obese. 

c) 	 It assumes that all ethnic groups should weigh the same ait the 

same age, regardless of different body biiild,; ll.wever, with 

wider bony frame aud greater proportion of trunk length to leg 

length will have higher reIatiwy body weighits for the same 

stature (Buzina and Uemura, 1974). 
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d) 	 The daily variation in an individual's weight is large (Dean, 

1965). For this reason, some experts argue that weight may be 

an adequate indicator for extreme cases of malnutrition, but 

that it is not sensitive enough to detect mild or moderate 

cases of malnutrition, or small changes in nutritional status. 

e) 	 Many times the exact age of the child is not known, particin­

larly in developing countries where registry of birth is still 

not widely sprea(l. 

f) 	 It does not indicate whether the malnutrition is of recent 

origin (acute), or more long term (chronic). Neither does it 

indicate whether the child is presently consuming an inadequate 

diet, or whether the weight loss was due to a severe infection 

or a previous inadequate diet that has recentl y been corrected. 

g) 	 The limits dividing the different degree., of nutritional status 

automatically establish that, in a statistically norma I popula­

tion, a certain percentage of the pop)ulation will be classifie(I 

as having some degree of malnutrition. More specitica lly 

statistical normality dictates thamt 75 percent of the norti. 

(that is, of the 50th percentile) is equal to the 3./5th 

percentile, that is, 3.75 percent of a normal population will 

have weights helow 75 percent of the norm--and conseq(u(ntly, 

will be classified as eit!.er grade I1 or grade IIl malnutri­

tion. This means a lot of care shoul Ib, used in the 

interpretation of data to avoid false colncls ions. 

h) 	 Using this classification it might We very difficult Lo 

demonstrate statistically Signifitaint changes in nutritional 

status of individuals (or populaLt iois) for evalu .at o ilrpones.un 

The Gome.z classi fication has rc( ived some s iglt mod it icat ions ill 

recent years: flengoa, in 1910, suggvsted that any chlli with ,ede.'A Should b1e 

classi fied an grade 11t, no matter what the chl d,'s w'iht ; Wel lrme .nd h1ts 

working party al:so utiliz ed a ('mbiaLion of ppruentage of weiaght for age and 
= 

presence of edema, as deltailed in Tabl e I. Howevvr, "in( of tlie.e ffli0 l ulIa 

Lions have any hearing on the! )rollems di acussed above. 
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Table 1
 

CLASSIFICATION OF SEVERE PROTEIN-CALORIE MALNUTRITION
 
ACCORDING TO WELLCOME WORKING PARTY
 

Weight Preseice of Edema 
(% of Reference) Yes.............. No 

80-60 Kwashiorkor Undernoutir I I1I4i 

<60 Ma raismus -Kwi shio rkor Ma rismus. 

SOURCE: W4terlow, 1972.
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In recent years, weight-for-age has been rece ing increased
 

recognition as an indicator of nutritional status for longitudinal individual
 

evaluations, and losing its roll as an indicatcr of actual mild to moderate
 

nutritioral status in a ,cross-sectional sample.
 

2. Height for Age
 

The classification of nutritional status according to "expected" 

height for age is based on the concept that socioeconomic and environmental 

factors have a greater impact on an individual's height than genetic factors, 

particularly during the preschool period. This is illustrated by the secular 

trend towards increased hei 'ts. For example, comparisons among preschool 

children who were presumably well-nourished but of different ethnic back­

grounds indicated a difference of about 3 percent in height measurements. 

Comparisons between these children and others, some of whom had similar ethnic 

backgrounds, but who lived in the poor, urban and rural regions of developing 

countries indicated differences in height measurements approaching 12 percent 

(llabicht, et al., 1974). Furthermore, Vahlquist (1979) states that length at 

birth is poorly correlated to height in adult life (for boys, r = .25), whereas 

at 2 years of age the correlation is much higher (for boys, r = .79). This 

must mean that during the first few years of life there is considerable 

"crossing over" between different growth channels, which subsequently 

diminishes. Since height, once attained, cannot be lost, height is considered
 

a more stable measurement of growth than weight.
 

The effect of unfavorable conditions on growth seems to depend upon
 

the duration and the severity of the insult and the age at which it occurs. A
 

child who suffers for a short period of time from an illness or starvation is
 

able to return to, or at least approach, his regular course of growth when
 

In doing this, his initial growth velocity upon recovery
conditions improve. 

is above that normally to bi expected for children of his age, or C n his 

skeletal maturity. This higher-than-normal velocity has been named .atch-up 

growth may or may not restore the child's condition togrowth. Catch-uI, 


normal. When treatment is incomplete or not very effective, the chil(l may
 

resume growth at a normal but not supranormal velocity (EveIeth oid Tainer,
 

1976). Tlherefor(,, the magni tud- of the deficit of' height for age ciii be 

a measure of the duration of the bout of malnutrition.con;idered 

Iow(ever, there are 1imii'tiois to the practical application of this 

clannification, for tihe followir, reasons: 
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a) Changes in height in periods of less than 6 months are very
 

small, making it difficult to obtain accurate information with
 

respect to reduction in growth.
 

b) A significant reduction in height (about 10 percent) tends to
 

occur when a child's weight is already 25 percent below the
 

norm.
 

c) Children's body measurements tend to have a marked resemblance
 

to the parent's body measurements after the age of 2 years,
 

showing more the effect of their own genes than the effect of
 

the uterine environment in which they grew (Eveleth and Tanner,
 

1976). From 3 to 9 years, correlation coefficients of height
 

between parents and offspring are slightly under 0.5 and have
 

been made the basis of standards for childhood height allowing
 

for height of parents, according to Tanner, Goldstein and
 

Whitehouse, 1970. These authors note that a short child with
 

short parents should be viewed as being less at risk than a
 

child who is short but whose parents are tall. Even though
 

nutritional and environmental factors may be important
 

determinants of growth, the organism may impose its own limits.
 

d) A child's length at birth also seems to be important.
 

Longitudinal studies on white children have shown that infants
 

who were short at birth remained short (Garn and Shaw, 1977).
 

e) Often a child's exact age is not known, which makes it difficult
 

to classify the child precisely.
 

Seasonal variations in the rate of increase in children's height and
 

weight occurs in both temperate and tropical climates and is considerable in
 

some tropical regions. These seasonal differences should be recognized because
 

they are significant in terms of evaluating impact of interventions (Eleveth
 

and Tanner, 1976).
 

3. Weight for Height 

Weight as a percentage of expected weight for height, offers several
 

advantages, such as not requiring knowledge of a child's exact age. Thus this
 

measure offers a good indication of the actual nutritional status of the
 

child. Weight for height seems to be nearly independent of age between I 

and 10 years; at a given height, both median weight and range of weight are 
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independent of the age of the children concerned. Weight for height also may
 

be relatively independent of ethnic group, particularly between 1 and 5 years.
 

At ages of less than 1 year, an older child tends to be heavier than a younger
 

child of the same height (Waterlow et al. 1977). Nevertheless, classification
 

errors may occur if different body builds are not considered separately, in
 

particular in persons more than 5 years old, since people with longer leg
 

length relative to trunk length will have smaller body weights for the same
 

stature (Buzina and Uemura, 1974).
 

The fact that two measurements, height and weight, are involved in
 

this classification, each with its own requirements for precise instruments and
 

measuring techniques, slightly reduces the simplicity and reliability of this
 

indicator. Further, this classification does not identify those children who
 

suffered past or chronic malnutrition and, therefore, may have low weight and
 

low height, although proportional.
 

4. 	 Weight for Height and Height for Age
 

The comparison between these two indicators may help solve some of
 

the identification problems mentioned previously. For example, the joint use
 

of weight for height and height for age allows children to be classified into
 

several categories that differentiate between past and actual malnutrition:
 

a) Normal children (or obese).
 

b) Children who do not presently suffer from malnutrition but who
 

once did (as evidenced by their low height for age, stunted).
 

c) 	 Chilren who are presently malnourished, but whose heights are
 

adequate for their age, which indicates a recent onset of mal­

nutrition (acute malnutrition). These children may be
 

classified as underweight.
 

d) 	 Children who are presently malnourished and have low height for
 

age, which indicates a long duration of malnutrition (acute and
 

chronic)
 

Table 2 illustrates the four categories identified above. In terms
 

of program evaluation, it should be noted that no matter how successful an
 

intervention is in improving the nutritional status of a population, it will
 

not be able to change stunted children into normal children.
 

Naturally, the values for normal and low used for the relationship
 

weight/height and height/age should be some percentage of the reference values.
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Table 2
 

CLASSIFICATION OF NUTRITIONAL STATUS
 

Weight for Height Height for Age
 
Normal Low
 

Normal Normal Past
 
Malnutrition
 

(Stunted)
 

Low Acute Acute and
 
Malnutrition Chronic
 
(Underweight) Malnutrition
 

(Stunted and
 

Underweight)
 

Seoane and Latham, 1971.
 



For example, 90 percent of the reference value for height for age, and 80
 

percent of the reference value for weight for height could be the limit
 

between normal and low. Several grades, such as above normal, grade I,
 

grade II, etc., for each of the relationships could also be used, thus
 

creating a multi-cell table as illustrated in Table 3.
 

The biggest problem with this classification is its reliability.
 

Not only are there two measurements involved, (weight and height), with their
 

respective measurement errors, but there is also the difficulty of obtaining
 

the child's exact age.
 

5. Weight for Height, Weight for Age, and Height for Age
 

The World Health Organization and the Pan American Health Organiza­

tion have recently recommended that a combination of all threL indicators be
 

used. They note that there are only 9 meaningful indicators out of the 27
 

possible combinations (Table 4). However, none of the 9 recommended combina­

tions allows for all low values, that is, a child who is presently underfed or
 

malnourished, in addition to having a past history of malnutrition. Further­

more, the recommendations stress that:
 

- all children with a normal weight for height are not
 

malnourished whatever the classification of the other two
 

indicators;
 

- all children with a low weight for height are underfed, some
 

more than others depending on the values of the other two
 

indicators, and
 

- all children with a high weight for height are overfed in
 

varying degrees depending on the values of the other two
 

indicators.
 

However, the ultimate shape and size a child attains will be the
 

result of the continuous interacLion between environmental and genetic factors.
 

In some instances, genetics and physiological factors place an upper limit on
 

the effects of an optimum environment on the growth of a child, as for example,
 

a child who has two short parents.
 

For these reasons, a child's absolute position with regards to the
 

reference values of weight for age, height for age, and even weight for height
 

is of secondary importance compared with the magnitude and direction of the
 

child's growth. Only sequential measurements for some months or even years
 

will indicate whether the child is achieving his growth potential. For example,
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Table 3
 

EXAMPLE OF 4x4 CLASSIFICATION ACCORDING TO DEGREES OF
 
MALNUTRITION AND RETARDATION (REDUCTION IN RATE OF GROWTH)
 

(Number of Children)
 

Retardation
 
Grade 0 1 2 3
 

% Expected Height for Age >95% 95-90% 90-85% <85% 

Grade % Expected
 
Malnutrition Weight for
 

Height
 

0 >90
 

1 90-80
 

2 80-70
 

3 <70
 

SOURCE: Waterlow, 1972.
 



Table 4
 

WHO/PAHO RECOMMENDATIONS FOR COMBINATIONS OF
 
ANTHROPOMETRIC INDICATORS
 

Combinations of indicators 


I. Normal wt/ht + low wt/age 
+ low ht/age. 


2. Normal wt/ht + normal wt/age 

+ normal hW/age
 

3. Normal wt/ht + high wt/age 

+ high ht/age 


4. Low wt/ht + low wt/age
 

+ high hW/age 

5. Low wt/ht + low wt/age 


+ normal ht/age
 
6. Low wt/ht + normal wt/age 


+ high ht/age
 

7. High wt/ht + high wt/age 

+ low ht/age
 

8. High wt/ht + normal wt/age 

+ low hW/age 


9. High wt/ht + high wf/age 

+ normal ht/age
 

Interpretation of nutritional status
 

Normally fed with past history of mal­
nutrition.
 

Normal.
 

Tall, normally nourished.
 
Tall,_norallynourished.
 

Presently underfed + 

Presently underfed + 

Presently underfed
 

Obese ++
 

Presently overfed with past history of
 
malnutrition
 

Overfed but not necessarily obese
 

SOURCE: World Health Organization/Par, American Health Organization, 1979.
 



a child below the tenth percentile point in weight for age might be thought of
 

as undernourished, but as many as one in 10 normal children will be below this
 

level (Stuart et al., 1959). A low-birthweight baby will probably always
 

remain small and underweight for his age, and yet have an adequate growth
 

pattern. A child whose weight is well below the mean for his age but who is
 

gaining steadily will not be a cause of concern, while on the other hand, a
 

child whose weight is above the mean but who has been "fattened" for 9 months
 

may 	require admission to a hospital for incipient kwashiorkor (Morley, 1976).
 

6. 	 Mid-upper Arm Circumference
 

There is still a lot of controversy regarding the usefulness of this
 

measurement as an indicator of nutritional status. The measurement is rela­

tively independent of age in children 1-5 years old (i.e., it changes little
 

with age); requires no difficult, heavy, or expensive equipment; and is quite
 

simple to carry out. It has been shown to be useful in the quick screening of
 

those children who are malnourished but whose exact age is not known (Gurney,
 

1966; Burgess and Burgess, 1969). However, its sensitivity for identifying
 

mild to moderate cases of protein-calorie malnutrition has not been fully
 

established, although Brozek (1974) claims that it is a more dependable
 

criterion than weight in detecting changes in nutritional status. However,
 

because the measurement is so small, the allowable margin of error is also
 

quite small, which reduces its statistical reliability.
 

The relationship of arm circumference to height has been suggested,
 

because it is also independent of age. It offers, however, the same informa­

tion as weight/height, although it is less sensitive and less exact Waterlow,
 

1972).
 

7. 	 Head Circumference
 

This measurement has been suggested by some experts as an indicator
 

of nutritional status, because of the rapid growth of the head during the
 

first year of life, in order to accommodate the rapid growth of the brain.
 

A variation of this measurement includes the relationship between 

head and chest circumference: in a well-nourished child under 6 months of 

age, the chest circumference is usually smaller than the head circumference. 

At 6 months of age, the relationship changes, and the chest circumference 

becomes greater than the head circumference. Jelliffe (1966) has suggested 

that a ratio less than I betweca chest and head circumference could be used as 

an indicator of malnutrition in children over 6 months of age. 
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8. Hair Root Morphology
 

A few of the signs indicative of protein-calorie malnutrition in
 

young children deal with hair, such as:
 

- dyspigmentation of the hair 

- easy pluckability 

- thin, sparse hair 

- straight hair 

Bradfield and Jelliffe (1970) report that changes in hair root
 

morphology that are present in mild to moderate protein-calorie malnutrition,
 

and thus can be standardized and classified, are useful as a "sensitive con­

firmatory indicator" of early malnutri.ion in community surveys.
 

However, other investigators !ave claimed that the technique is
 

traumatic to the person and possibly to the hair, that it is tedious and time
 

consuming, and that experiented observers are needed since the technique is
 

subjective and only sLniquantitative. In addition, Johnson, et al. (1975),
 

di no find the method useful in determining the prevalence of different
 

degrees of protein-calorie malnutrition, differentiating only well-nourished
 

from severely malnourished children. Lastly, Tamphaichitr, et al. (1977),
 

demonstrated that ethnic differences exist, and that standards should be
 

developed for each ethnic group to be studied.
 

9. Skinfold Thickness
 

This measurement is most commonly used in determining obesity,
 

although Keet, et al., (1970), suggest that due to their findings of
 

significant correlations between skinfolds, weight and height; and the little
 

variation in skinfold thickness between the ages of 1 and 5 years (which means
 

that knowing the precise age of the child is not necessary); skinfold thickness
 

can be used as a reliable criterion of suboptimal nutrition in young children.
 

Some investigators (Keet, et al., 1970; Robson, et al., 1971) claim
 

that an ethnic factor lay be why triceps skinfolds are lower in Negroes than
 

in Caucasian children and also that skinfolds miy be thinner in warmer areas.
 

Frisancho, et al., 1971, 1971(a), clain that in relatively lean
 

populations, children that are fatter than average for their age, are not also
 

taller. However, children that are more muscular the average are taller
 

indicating that muscle -ize is a better indicator of nutritional status than
 

fatness.
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10. Muscle Size
 

The amount of subcutaneous fat and degree of muscularity in children
 

reflects the individual calorie and protein reserve. However, measurements of
 

subcutaneous fat among relatively lean populations may not be a sensitive
 

indicator of nutritional status and growth. On the other hand, measurements
 

of muscularity in children do adequately index nutritional status and growth
 

(Frisancho, et al., 1q71).
 

A number of authors (Frisancho, 1974; Jelliffe and Jelliffe, 1969)
 

have claimed that the decrease in muscle mass, determined either through
 

creatinine output or limb measurements, during malnutrition exhibits a greater
 

reduction than body weight, suggesting that if skeletal musculature is well
 

maintained, the protein requirements for growth and body tissues have been
 

met.
 

Estimates of muscle size may include:
 

arm muscle circumference (mm) = arm circumference (cm)
-11
1- (triceps skinfold)(mm) 

Arm muscle diameter (mm) arm circumference (mm)
H 

triceps skinfold (mm) 

Arm muscle area (mm ) = (arm diameter 2 ) 

(Gurney & Jelliffe (1973) have developed an easy nomogram for calculating
 

muscle area from arm circumference and triceps skinfold measurements.)
 

However, between ages of 1-5 years both boys and girls grow nearly
 

35 percent in muscle area, but only 16 percent in diameter or circumference.
 

Thus, estimates of muscle diameter and circumference underestimate the magni­

tude of tissue changes.
 

11. Height of Children 7 Years of ARe as a Community Indicator 

Bengoa (1973) stresses the urgency of finding one or more indicators 

to assess the lasting effects of malnutrition in young children. A single 

indicator that would reflect, for a given community, the combined effect of a 

number of factors related to physical, functional, and social development 

would be preferred. Such an indicator should incorporate objectivity, 
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feasibility, specificity, and sensitivity. Bengoa suggests using the height
 

of children 7 years old as a community indicator. Such an indicator has the
 

following possible advantages:
 

a) The height of chilren 7 years old summarizes with objectivity 

the past history of the community in terms of nutrition (usually 

associated with other health problems.) 

b) Children 7 years old are entering school, which facilitates the 

task of measurement. The age of 5 or 6 would be equally suitable 

if this were the age of entrance into school. 

c) Height represents a good indicator of physical development and 

reflects some parameters of functional development. For example, 

short boys have a significant reduction in average hemoglobin, 

protein, and albumin levels in comparison with well-nourished 

boys of the same geographical area. 

d) The index is sensitive, as suggested by the great differences 

among social groups in a given country. In Costa Rica, for 

example, a country of great homogeneity in racial origins, the 

50th percentile of the height of boys 7 years old in urban 

areas is 118.7 cm. The 10th percentile is 109.2 cm, and the 

90th percentile is 126.2 cm. This large range cannot be 

explained by genetic differences, but can be explained by 

environmental factors, among which nutrition is the most 

important in this case. The sensitivity of the index is shown 

also by a study in Japan, where the height of 7-year-old boys 

increat;ed from 112.3 cm in 1948 to 116.8 cm in 1963, paralleling 

improvements in the national diet a1(d general health condition. 

e) The height,; of children 7 years old are apparently closely 

correla'ed with the socioecornomi ic index devel oped by th U.N. 

Research Imististute for Social [)ev lopment. 

f) Boys, in;Lead of girls, may be s(elected hecause they seem more 

smensit iye to environmental influences, at least as reflected in 

social clas;s. 

B. Age Asses;mi mi t 

Fxact age assessment i.; desirable in the anthropometry of' young children. 

Ages of infants and pre:school children should 	 be known to the month if poss ible. 

a child is not known. As ideHlowever, in many insLances the preci se age of 
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from trying to construct a locally relevant calendar in order to get an approxi­

mation of the child's age, a number of authors suggest the use of the emergence
 

of the young child's deciduous teeth (dental eruption), as approximate supporting
 

evidence.
 

The order of eruption of the deciduous teeth is practically fixed and
 

only occasional individual variations occur. Twin studies indicate the impor­

tance of genetic control in the age of eruption; opinion is divided as to
 

whether there is a significant environmental influence also. A number of
 

investigators have studied the effects of malnutrition on tooth eruption.
 

Infants who are small for their age have delayed eruption. Eruption is
 

delayed also in triplets and higher order multiple births. Possibly infants
 

with severe protein-calorie malnutrition are delayed, but if so, the effect is
 

considerably less on tooth development than on weight, height, or skeletal
 

development (Eveleth and Tanner).
 

A method of assessing the approximate age of a child based on average
 

dental eruption is suggested in Table 5. It has been suggested that, as an
 

approximation, the simple addition of 6 to the number of teeth erupted--that
 

is, with the crown of the tooth visible through the aum--gives the rough age
 

in months, and this proposal has the advantage of requiring no memorizing or
 

consulting of tables (Jelliffe, 1966).
 

C. Values of Reference 

Aside from all the discussions and problems related to identifying ideal 

indicators of nutritional status, experts also disagree about which reference 

values should he used as a basis for comparison. 

Currently, two major points of discussion about reference values for 

various indicators of nutritional status are: 

Whether the reference values may be international or whether they 

should be national/local; and 

Whether the reference value;s should he derived from a representative 

sample (i.e., culting across all socioeconomic strata) or whether 

they should be hased on a sample from the more privileged socio­

economic class (a.susiin; tLhi; cla.;s; would provide children in good 

nuLtritional sLatus, allthough there may bv a problem of ovrniutrition). 

The u.e of local rather than internationaI reference values is preferred 

mainly becaus reference values deriwvd from the overall poiulation might not 

take into accounit genetic differences among local ipopilations,, Ilowever, the 
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Table 5
 

AVERAGE ERUPTION TIME OF DECIDUOUS TEETH
 

Tooth Lower Jaw Upper Jaw
 

Central Incisora 6 months 7 months
 

Lateral Incisora 7 months 9 months
 

Cuspid 16 months 18 months
 

First molarb 12 months 14 months
 

Second molarb 20 months 24 months 

a Incisors: range + 2 months
 

b Molars: range + 4 months.
 

SOURCE: Jeliffe, 1966.
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use of international reference values are valid when environmental factors are
 

more important and can override the genetic factors affecting a child's growth,
 

same
particularly during the preschool years. In addition, the use of the 


reference values would facilitate the comparison among countries of the 

prevalence of malnutrition and of results of nutritionil projects. Finally, 

many countries do not have sufficient resources to statblish thei r own reference 

values with a strong statistical basis. 

Some experts have suggested the use of both reterence v.alute:;, local and 

international when possible. They also stress:; tl importa.1nc( of care iii tie 

analysis of data, in order not to stigmatize that portion of the population 

which is beiow the inaternational reference valuies . It aIs important to remember 

that the reference value s s hould not be considle red a:; rorms, or objectives to 

be reached at all cost, but should be consideread as referenrce values for 

compar i son purposes. 

The i ggest argument against the use of rvIrence v.aIle:s dherived from a 

privileged s;ocio(conomic class is that a chld floll 3 low :.oCl)tocon)omli(c class 

has a growth pattern that i:; related to the e.avi- mat.T op . .apt.atiunof 

Which :sthe child to his surroundings , although rvult i,,, in ,a g,,owth cI less 

than the max imum potent ia., ma.y -Vjlity be the he:;t unader those circum­

stances , and "it wouldI be .absurd to cl.ass if y .ii .11Vergaeh.a It hy pygmay ,a:; 

'growth-retarded' by well-off st;andards, even if it weretr itv'd tha.t pygmies 

are shorter bec.iuse (if enivirolnmental.1] rather thai gR,'lt' i .ictol,:.," (;old.te.iln, 

1974). Eveleth .anad larrvr (191o), .argue that it :.haould lmit he imirit it.ally 

bi gge r b.t ter .. iuJ .Iali, In r .i, i trial ti: tlassiumed tha t ma.nris .'t )t ra trnv tje,,t 

the Ies t-ofl of itmunuiraty .a lrl Ila.ai tit, oa!.a t-olcountrie:; memlr:. tlie ltre ot 

arid tall ,er worimeni h.ave more :.aita n:.fa'l repe anlait I tvetan I!.1 I t , 

it doe:.; not Iollow th.at thie N.amre h,,1,1k tia e aaaairr ortti-r ',l ,Igi .,al tol ait l ,. 

'rh:s .aithors iote tha. t in tile ha.,r.la ervilao imat of If liePetnvi a AaI, for 

a a' vi vi tag Iha.nraexample. ari.all liot tar r:, have mora e %i ,' f, .loL tag l~ a m ,,thr 

Neuarrn ntlra ti eNt t e t,highn m .1litv late i t l " t a'len l r. 1.'' yr w montit(l3 /q) ta I hair. 

ly gir.rat, ari riltli a, l uiara, m, . .age',n a thnir.apidlly a d had praa ai 


Thi:. ,imall i i mllray ir tn a .,1.ajitdea Iyoa a "mr Il 1.l4j',,L.l at ',
ti Nay ne .,lme" In 

th of oa p"t e la al 1iI y-al o h m.yaald tiio le lea r I ma Inail at ira tifar grirat' 

niomtl tr:. take two to athr ge'llel .at a'1." t ,I. 1 ' 1 'C.il, vit;, lhiar aa "r-Q W- trelir 

valu, livdal I ,romth li vtl gd t,4, may he ar labe lay 

the rent of the Iaoptlal""o in the th i', I ro= tir of ttth tai'Ial ir V-du 

http:ha.,r.la


would understate any significant improvements in the nutritional status of the
 

population participating in nutrition programs. Finally, these experts argue,
 

there is still no definite proof that "bigger is better," particularly when
 

one considers the tendency in the last few years towards obesity and all of
 

its related problems. On the other hand, th! use of reference values derived
 

from a more representative sample might allow the comparison of an individual
 

child to the existing situation, but would not necessarily provide any informa­

tion as to what the optimum value might be.
 

Waterlow et al. (1977) suggest that an arbitrary and perhaps temporary
 

adjustment may be made in the cut-off poi.its derived from the reference popu­

lation. For example, if in a particular population even well-nourished children
 

are shorter in stature than the children of the reference population, it might 

be reasonable to set the target for height as 95 percent of the reference
 

height, instead of 100 percent. However, decisions of this kind must to be
 

made at the local level, or by each individual country.
 

D. Age Groups
 

Children under 5 years old are often considered a homogeneous group and
 

are referred to as preschool childrun. However, sensitivity to the influence
 

of ecological factors differs with the stages of development, and is greater
 

in periods of rapid growth (Wolanski, 1974). As a result, the pattern of
 

malnutrition tends to change as children grow older: at 1-2 years of age, the
 

deficit in weight for height is often very marked; by 3-4 y,.rs this deficit
 

may be made up, but the child will remain with a deficit in height for age and
 

weight for age. For this reason, Waterlow, et al. (1977) recommend that data
 

be broken down and presented in the age groups shown in Table 6.
 

E. Conclusion
 

In the analyses and evaluation to be conducted in Panama, the anthro­

pometric measures of height and weight by age will be the principal tools
 

utilized for assessment of nutritional status. These values will be compared
 

against their mean values, for the most part, instead of compared with Gomez
 

or other standardized criteria, although such criteria will also be employed.
 

In the evaluation portion of the study these anthropometric measures will 

be used a; dependent variable; for the detection of significant differences 

)etween treamted and nontreated populations. These variab'.es will also be 

utilized in the regresions of the economic models. For governmental planning 

purposes these measures of nutritional status will also be broken out by 

26
 

http:variab'.es


Table 6 

RECOMMENDED AGE GROUPS FOR THE PRESENTATION OF ANTHROPOMETRIC DATA
 

A B C 
Highly Recommended Recommended Permissible
 

0 - 2.99 Months
 
3.0 - 5.99 Months 0 - 5.99 Months
 
6.0 - 8.99 Months
 
9.0 - 11.99 Months 6.0 - 11.99 Months 0 - 11.99 Months
 
1.0 - 1.99 Years 1.0 - 1.99 Years 1.0 - 1.99 Years
 
2.0 - 2.99 Years
 
3.0 - 3.99 Years 2.0 - 3.99 Years
 
4.0 - 4.99 Years
 
5.0 - 5.99 Years 4.0 - 5.99 Years 2.0 - 5.99 Years
 
6.0 - 6.99 Years
 
7.0 - 7.99 Years 6.0 - 7.99 Years
 
8.0 - 8.99 Years
 
9.0 - 9.99 Years 8.0 - 9.99 Years 6.0 - 9.99 Years
 

SOURCE: Waterlow, et al., 1977.
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geographical area, i.e., the district level, in order to assist in the
 

identification of pockets of malnutrition and isolation of causes.
 

In the following section we present a brief discussion of some of the
 

evaluation models to be employed in this study. Based on the results of these
 

tests of evaluation models a recommended set of methodologies will be developed
 

for assessing nutrition programs in developing countries.
 



III. EVALUATION METHODS
 

In the following section we will present material on the general aspects
 

of experimental design and some specific recommendations for the work to be
 

conducted in Panama.
 

A. Conceptual Bases for Nutrition Evaluation
 

A system of evaluation of multi-sectorial feeding and nutrition programs
 

must comply with a number of requirements, from evaluation at the national to
 

local level, to assessment across different sectors of the country, across
 

different nutrition programs, etc. Such systems of evaluation can become
 

extremely complex and highly specialized to different program needs, and they
 

can be difficult to develop and operate. With this thought in mind, it should
 

be recognized at the outset that no single evaluation methodology is likely to
 

satisfy all aspects of all nutrition programs. It should likewise be recognized
 

that different evaluation methods will have tradeoffs between their strengths
 

and limitations as compared with other methodologies.
 

Of particular importance, in a general sense, is the issue of internal
 

and external validity of each method of evaluation, or each experimental
 

design. By external validity is meant the carability of the designed
 

situation to relate or transfer to conditions in other populations and/or
 

related conditions. In other words, what occurred in one situation could be
 

assessed *o be applicable and valid in other similar situations. By internal
 

validity is meant that a specific factor or cause has been identified within
 

the experimental condition which clearly explains or is responsible for a
 

specified result. No other confounding factor exists such that clarification
 

of causal path(s) is impossible.
 

Whether the internal factor can explain or be valid outside the specific
 

experimental situation is an issue of external validity as discussed earlier.
 

In the evaluation models to be presented shortly, these isues of internal and
 

external validity have been already assessed prior to their selection. Other
 

issues for selection of evaluation models are presented below.
 

B. Some General Points on Evaluation Models 

In planning and evaluation of projects it is necessary to take into 

consideration a number of Lopics, among which are the following: 

1. The amplitude of the project to be evaliuated in relationship to 

other governmental programs. In this respect it is best to limit evaluation 
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activities to those programs in which the most nutritionally vulnerable popu­

lations are being served. Both endogenous and exogenous variables should be
 

considered, since the government can not control all factors which affect
 

nutrition.
 

2. Select specific nutrition programs for inclusion in the evaluation.
 

In Panama the Programa de Alimentacion Complementaria (PAC), the Programa de
 

Produccion de Alimentos, and the Programa Materno-Infantil/Care will be selected
 

for evaluation.
 

3. Determine whether the evaluation should be impact or process evalua­

tion in nature, or a combination of both. The type of evaluation or areas of
 

emphasis will influence the type of data to be collected as well as the use to
 

which it will be subjected. Care should be taken that the processes of data
 

collection do not disturb the experiment and its evaluation.
 

4. Select the geographical area for evaluation. This selection process
 

should be done with an eye to design of the evaluation, the ease of data
 

collection, and the likelihood of detecting significant differences in the
 

population's nutritional status. Two possible areas representing rural and
 

urban populations are the Provincia de Veraguas and Panama City, respectively.
 

Other non-covered populations should be selected, when necessary, as control
 

groups.
 

5. Development of a conceptual model. The model(s) should be selected
 

on the basis of their usefulness to each program or situation. Regardless of
 

the evaluation model selected it is useful to have a conceptual model of
 

nutrition and identification of where in the flow of nutrition operation a
 

program intervention might be established and effectively evaluated. An
 

example of a nutrition model is presented below. (See Figures 1 and 2.) In
 

this example, several general relationships are outlined, as well as identi­

fication of some nutrition program operations in Panama.
 

6. Identification of the target population. Several levels of popu­

lation aggregates are possible: National, local, family, and individual. It
 

is also possible to study only participants in a program, however, problems of
 

self-selection bias can arise. Whatever the target population, there needs to
 

be concern that the individuals who participated in the nutrition program are
 

adequately represented.
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Figure 1
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Figure 2
 

NUTRITION SYSTEM
 
(LOCAL LEVEL) 

PAC (Second Phase) LOCAL PRODUCTION 
OF FOOD
 

[mports 1 . Exports 

?rocessing D d Transport 

itorage - - Markets 

AVAILABILITY OF FOOD
 

WITHIN THE COMMUNITY
 

Food Purchasing Customs -a --- Family Income-4- -- PAC (Second Phase) 

A Per Capita 

PAC (First Phase) AVAILABILITY OF 
Matprnal and Child .....- FOOD WITHIN 

Program/CARE THE FAMILY 

Healthy
 
Environment
 

Food Consumption Health
 
Practices (Distribution 4 Status
 

within the Family)
 
-Attention
 

to Health
 

INDIVIDUAL BIOLOGICAL
 
FOOD UTILIZATION
 

CONSUMPTION OF FOOD
 

INDIVIDUAL'S
 
NUTRITIONAL
 
STATUS
 

32
 



C. Some General Models of Evaluation
 

Several quasi-experimental models are available for evaluation of nutri­

tion programs. In this section of the report, five models are presented along
 

with a discussion of the strengths and limitations of each.
 

1. If program coverage does not extent to all eligible people, possibly
 

due to insufficient resources, it is possible to take a sample of individuals
 

or families who di,! not participate in the program, but who were otherwise
 

eligible. This group could be compared with a sample of program participants.
 

This design does hold the potential for self-selection bias, but could be
 

checked through adequate stratification techniques.
 

This model can be illustrated as shown below:
 

Eligibility Intervention Group
 
Community X Population M-------------- M2
 

Control Group
 

2. A second approach consists of selecting communities where nutrition
 

programs have not been implemented, but where the characteristics of the
 

community are similar to those of communities with nutrition programs. In the
 

control communities the sampling process involves setting up the same selection
 

process used in the intervention communities. In other words, the same eligi­

bility criteria used to select individual or family participants in the inter­

vention communities is used to select individuals or families in the control
 

communities. The efficiency of this design depends on the ability to find
 

comparable communities and duplication of the eligibility-selection process.
 

This model is illustrated below:
 

Intervention Eligible Intervention Group
 
Community Population M
1-----------­ 22
 

Control Eligible Control Group 

Community - Population M1- - -- --- - -- - M2 

3. A third alternative, which is more efficient, employs tle concept of 

virgin communities, or communities where there has been no previous interven­

tion. The individual eligibility requirement- for program participation are 

the same for each control community and intervention community. 'File principal 
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limitations of the design is the difficulty in identifying and measuring
 

longitudinal impacts on nonparticipants. The design does minimize the
 

likelihood of self-selection bias. Diagnostically, the design can be
 

shown as follows:
 

Intervention Eligible Intervention Group
 
Community Population M------------- M2
 

Nonintervention Eligible Control Group
 
Community Population M ------------- M2
 

4. The fourth design is different from the third only in that those
 

communities which did not initially receive the intervention receive it at a
 

later point in time. In this manner, the ethical issues of treatment versus
 

non-treatment between groups is avoided. The design can be illustrated as
 

follows:
 

Eligible Group A 
Community A Population - M1 Intervention M2 Intervention M3 

Eligible Group B
 
Community B Population - MI Control M2 Intervention M3
 

The initial measure M1 permits a comparison of the two groups so
 

that any exogenous differences can be accounted for. At M2 a second observa­

tion is taken which permits observation of the difference (if any) between the
 

group exposed to treatment and the group with no intervention. Between MI and
 

M2 sufficient time should have lapsed to allow the effect of treatment to
 

reveal itself. The use of three measures or observations MI, M2, and M3 also
 

permits assessment of whether there is further change in group A between M1
 

and M2 and between M2 and M3 It also permits comparison across time of one
 . 


group, i.e., group B. In this case, group B is measured for the effects of no
 

treatment, M1 to M2, and then for the effects of treatment, i.e., by comparing
 

the periods M -M2 with M2-M3
 

5. Finally, there is a cohort approach to institution program evalua­

tion. The term cohort analysis generally refers to any study in which there
 

are several measures of some characteristic(s) or a sample of individuals from
 

one or more cohorts collected at several points in time. The design finds
 

application in the program evaluation context in that it allows one to
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capitalize on the routine passage of individuals through formal and informal
 

institutional settings. In the case of Panama, it allows one to capitalize on
 

the passage of people through various nutrition programs. It is this natural
 

succession that provides the potential comparative framework. The design is
 

particularly well suited to situations in which natural maturation results in
 

significant changes in measures taken on individuals, such as is the case for
 

children and infants in nutrition programs. The concept of cohorts allows one
 

to incorporate the maturationa' component directly into the analysis through
 

the equation of cohorts on age. By controlling for age through the structure
 

of the cohort, any maturational changes indexed by age are adjusted for in the
 

analysis comparing the responses of different birth cohorts exposed to varying
 

lengths of treatment.
 

The design should be adaptable to Panama's nutritional programs, especially
 

those that focus on pregnant women, infants and young children. Participants
 

enter the program at different maturational stages (e.g., gestational age),
 

experience treatment exposure of varying types and amount, then leave the
 

program. Some queuing may occur and not all participants complete the full
 

treatment period. Overall, however, the client flow, while resembling a
 

trickle flow process, should be fairly continuous. This flow can be exploited
 

to create two independent comparison groups: pretreatment cohorts and post­

treatment cohorts. The fact that participants enter the program at different
 

can
maturational stages, defined here as age (or gestational age for women), 


be used to construct birth cohorts that differ with respect to treatment
 

exposure but are at the same age at the point of outcome measurement. The
 

procedure basically involves matching participants entering the program with
 

cohorts either at a later stage of program involvement (e.g., 6 months in the
 

program) or at program exit. The entering cohorts would constitute the pre­

treatment cohorts, the participating or existing group would comprise the 

one would have a birth cohort partitioned intoposttreatment cohort. Thus, 

two groups: those that were exposed to treatment and those that were not. A
 

schemata of the basic design strategy is displayed below.
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Selected Cohort Design
 

where:
 
01 = Pretreatment cohort.
 

02 = 	Posttreatment cohort.
 

X = Treatment exposure.
 

D. 	 An Example of A Data Analysis Strategy Using the Cohort Design
 

In this section we will describe a data analysis strategy that has been
 

developed to fit a cohort design approach. The analysis will be initiated by
 

generating descriptive profiles on each of the variables. The descriptive
 

statistics will include means, medians, and selected percentiles and estimates
 

of their standard errors. The population of participants below certain pre­

determined cutoff values with respect to widely used nutritional status measures
 

will be used. Descriptive statistics could be generated for the entire sample
 

and for subgroups of the sample determined by variables such as race, program
 

model characteristics, age, gestational age, and sex (for children).
 

During the initial stages of the evaluation it will usually be necessary
 

to address several key issues that could impact upon subsequent analyses.
 

First, it will be necessary to examine the selection process underlying the
 

construction of the comparison groups to identify any marked dissimilarities
 

on key mediating variables which could serve to confound later agalyses. The
 

magnitude of the differences between the groups must be coupled with informa­

tion on the measurement reliabilities associated with the variables contributing
 

to the dissimilarities to gain and indication of:
 

--	 the magnitude and direction of potential bias introduced into any 

subsequent analyses due to comparison group nonequivalences; and 

-- the extent to which statistical techniques, such as ANCOVA, will 

enable unbiased estimates, given the magnitude of measurement error 

present.
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A second major concecn would be the problem of attrition from comparison
 

groups, both in terms of the amount and pattern of attrition. The amount of
 

attrition directly relates to the statistical power of the design to detect
 

treatment effects of different sizes. It is necessary to examine the amount
 

of attrition in order to gauge its impact on the sensitivity of the design,
 

with reference to specific outcome measures. The issue of the pattern of
 

attrition relates to the point of coiparison group non-equivalence. The
 

extent to which the pattern of attrition is non-random across comparison
 

groups could be directly assessed using a variety of techniques (Rutman,
 

1977). Those variables affected most by the attrition pattern, in the sense
 

that they reflect non-random attrition by serving to distinguish between the
 

comparison groups, should be incorporated into subsequent analyses.
 

The data analysis strategy should be based on the general linear model
 

(Searle, 1971). The univariate and multivariate analysis of variance and
 

analysis of covariance and regression approaches are included in this frame­

work. In view of the fact that in most instances the number of observations
 

available for analysis will not be equal in all the relevant cells (determined
 

by the combinations of levels of factors included in the specific analysis),
 

the analyses should be carried out using statistical algorithms which are
 

capable of dealing with unbalanced data, for example, the GLM procedure in SAS
 

(1979).
 

It should be recalled, from the discussion in the last section, that the
 

cohort design is site-specific. It does not require a separate nonprogram
 

comparison group. The data collected at program entry will be used to esti-


The manner be done is illustrated
mate treatment effects. in which this will 


below.
 

In the case of infants and children, chronological age is a major deter­

minant of outcome measures of interest such as weight, height, nutritional
 

intake, etc. In Figure 3 we present the relations (hypothetical) between an 

outcome measure and chronological age for the entry and 6-month follow-up 

hemogloin. These outcome mea sures are taken at entry and at the subsequent 

follow-ups. Assume for discussion purpo;;es that the follow-up visits are 6 

months apart. The firs t follow-up will occur at 6 months, and the second 

follow-up will occur at 12 months. Note tOat if the children enrolled are in 

the 0 to 60 months age group, this group will be in 6-66 months age group at 6 
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Figure 3
 

Hemoglobin Levels in Infants and Children
 
at Entry and at the Six Month Evaluation
 

15 Comparison Groups 

Hemoglobin level for all 
infants and children after 

six months in the program 
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Entry level of hemoglobin for 
all infants and children (pre­
program) 
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months and 12-72 months at the second'follow-up. Let us assume'thatwsvwa t
 

to study to program effect on children 24-30 months at the end of the study.
 

Consider the children who are between 24-30 months when the particular
 

outcome measure was taken. This cohort consists of three subgroups:
 

--	 those who were 24-30 months at the time of entry to the program, 

those who were 24-30 months and were in the program for 6 months, 

and 

those who were 24-30 months and were in the program for 12 months. 

Note that these are three different groups of children. The major difference 

among these groups is the duration of time they were in the program. The 

differences in the outcome measures of these three groups, after adjusting for 

other relevant factors in the general linear model framework (ANOVA or ANCOVA), 

are attributable to the differences in the duration of treatment exposure 

(i.e., program participation). The Sroup 24-30 months at entry is, in this 

sense, a control group in the analysis. 

As pointed out in the prior section, the strategy followed is to compare 

children of the same age at the time the particular outcome measures are 

taken. In the case of pregant mothers, the strategy will be to compare 

groups of women who are at the same estational age (gestational age cohort). 

Thus the data will be partitioned into several sets according to age at visit 

for children and gestational age at visit for wamsn. Separate statistical 

analysis will be carried out for each of the data sets. 

The statistical techniques that could be used in estimating treatment 

effects consist of: 
Analysis of variance (univariate and multivariate), 
'Regression analysis,
 

81mple t-tests, and
 

Multiple contingency table analysis.
 

Analysis of variance techniques would be used for assessin4 the sta­

tistical significance of the effect on outcome masures of interest (welght 

gain during prepancy, change In Intake of specific nutrients, changes in 

growth paramters, etc.) of several factors Jointly and individually. The 

choice of the effects to be included (main and interactive effects) will be 

Ibased on statitical and substantive considerations. Suppose that we are
 

Interested in the statistical significance of ethnic origin, aS group, and 
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program type on weight gain during pregnancy. Furthermore, we might be
 

interested in testing whether there is an interaction between program type and
 

ethnic origin on maternal weight gain. The data for participants in a specific
 

pregnancy interval group (say, 24-28 weeks) could then be analyzed using the
 

following model:
 

Yijktn = + R. + A + Dk + Mt + (RM)it + ijktn 

where
 

th 
Yiktn = ijtnthththe weight gain for the n individual in the cell characterized bykth
 

the ith ethnic origin, j age group, k level of duration in the
 

program, t t h program type, 

p a constant,
 
R. = effect of the ith ethnic origin group,


1 th
 

A. = the effect due to the j age group, 

D = the effect due to the kth level of program exposure 
Mt = the effect due to the tth program type, 

(RM)it =interaction effect due to the ith ethnic origin and the tth program, 

and
 

Sijktn= random error due to unmeasured sources of variation.
 

A test of the hypothesis that there is no effect of duration in program 

on weight gain is a test of the equality of the set of parameters D If the 

situation warrant,-, some of the analysis could be done based on nested classi­

fication (sometimes also referred to as hierarchical classification) instead 

of a cross classification (Winer, 1962). A situation where such an analysis 

is a)prop)riate- is the following: suppose there are K program sites and there 

are £k slbcenters (possibly lealth Centers) within the k t h site. Here the 

suhcent er v ariable i s ne ste(l within the center in the sense that there may not 

be anyt hing in common between sducernter number I in sites; k anid £. This is 

accounted for in the model by treating suihcenter as a variable neste(I within a 

s, i te. 'litin tli1 H ect that wi I (b inclided in tih model wi ll be the effect 

of I sullceter withll a -;it( and not a lmplh s;bc--ifter H fect. 

The sii.iary ,;tat iStitc:,; preeiifted in the di ;(u15, ion's and reports cotiH 

411clude adjilt.d 1neai11 of outilom(l ina ires of in terest ha sd on tine mode Is 

Uifed if) 11i1t al illy!sili lo- Ca cli I)o l~ult.i oll groiji ) of ilt, e rc t.m' . The adljiuStm(i( i +'eall 

40
 



for a subgroup based on a specified model is an estimate of the mean of the
 

group that would be expected had equal number of observations been obtained in
 

each relevant cell. For example, based on the above model the adjusted mean
 

for the kth group according to the duration of the program is given by
 

I TT 1I 1 

p+ D + T 7 R.+J M + I x T 7 2 (RM)it
k i=l 1 j=l i=l tl i
 

where I denotes the number of levels of ethnic origin, J the number of levels
 

of age, and so on.
 

It is worth noting that the parameters are estimated based on all the
 

participant data included in a given analysis. The model implicitiy assumes
 

that the relationship between the outcome measure and the effects due to age,
 

program type, and ethnic origin in the groups of participants included in the
 

analysis are parallel (i.e., they differ only with respect to the intercept).
 

If the assumption is reasonably valid with respect to the pattern of attrition
 

observed in the study, the analysis based on the model is relatively free from
 

the biases due to attrition.
 

Some of the analyses also will probably involve the use of regression
 

techniques which are essentially generalizations of analysis of variance
 

principles. These techniques will be used when the variable of interest is
 

assumed to have some specified functional relationship with the factor or
 

factors which are presumed to have an effect on it. The relationship is
 

usually polynomial in nature and the analysis consists of estimating the
 

parameters in the relationship and testing them for significance. For
 

example, if one wishes to investigate the statistical significance of a linear
 

relationship between birth weights of babies and economic conditions (e.g.,
 

income) of families the appropriate model would be
 

B. a + PW. + C 

where
 

ci = intercept 

B =birth weight of the ith baby in the sample,
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= the increment in birth weight per unit increment in family income,
 

W. = family income of the mother of the i birth, and
 

= random error due to unmeasured sources of variation.
 

The hypothesis to be tested in this case is that P = 0 and if this hypothesis
 

is accepted (i.e., not rejected) one concludes that birth weight and family
 

income are not linearly related.
 

The analysis of variance model and the regression model are often merged
 

into a single model, analysis of covariance. This model is useful in performing
 

analyses like those usually handled throug' the 'nalysis .,f variance but where
 

there are mediating variables present which influence the measurement of
 

interest but are of no intrinsic interest itself. Covariance analysis allows
 

one to partial out of the analysis the variation in the variable of interest
 

due to the influence of the covariable.
 

Techniques of multiple contingency table analyses can be used for analyzing
 

data sets in which all variables are categorical in nature. As an example,
 

consider the impact of Panama's nutritional programs on the prevalence of low
 

weight for age. This can be illustrated by the following example.
 

Let A = low weight for age (yes, no),
 

B = race (Black, Indian, other), and
 

C = duration in program (0, 6 months).
 

Assume that we are interested in looking at the children aged 12-18 months at
 

visit. We wil. then have two 2 x 3 tables: I for initial visit and 1 for the
 

6-month visit. Let nij k denote the number of children in the 12-18-month age
 

group at the kth visit (k = I for initial, 2 for 6-month 
follow-up) with i

th
 

th
 
status for anemia (I = low weight, 2 = non-low weight) and j race (I = Indian,
 

2 = Black, and 3 = other). If none of the nijk s are zero, then we can analyze
 

the data using the following model:
 

Log nijk = U + UA(i) + UB (0) + Uc(k) + UAB(ij) + UAc(ik) + UBc(Jk) 

where the U terms involving 1 subscript can be thought of as the main effects 

and terms involving two variables can be thought of as interaction effects. A 

test of the hypothes:s that the UAC(ik) terms are equal to zero is a Lest of 

the hypothesis of n( ifference in the proportion uider weight hetween those 

in the initial visit group and those in the 6-month visit group. Notice that 
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the model includes adjustment for the differences in the race distribution of
 

the two groups. If the two groups differ with respect to variables other than
 

race, these variables can be included in the model.
 

D. Application of Models to Panama
 

Any or all of the evaluation models presented above may be used in analysis
 

of the National Nutrition Survey data. In particular, where districts can be
 

located which are otherwise comparable, but where one district received treat­

ment (was participating in one of the nutrition programs) and the other did
 

not, then one or several of the models may be used to conduct impact evaluation.
 

With the survey data presently in hand it appears that it will be possible to
 

breakout the data at the district level, to identify treatment and nontreatment
 

districts, and procede to make comparisons. Whether the cohcrt model can be
 

utilized remains to be determined. Efforts will be made, however, to test all
 

evaluation models in order to assess their discriminatory power, comparability
 

across models, cost of use, data requirements, etc.
 

In the next subsection we present information on the sampling schemes
 

utilized to conduct the national survey. Understanding of the sampling frame
 

and procedures is important in terms of understanding the limitations on the
 

data.
 

E. Sampling Design Used in the Panamanian Nutritional Status Survey
 

The sampling designs for surveys which are intended to estimate national 

nutrition status are not necessarily identical to sampling designs intended to 

estimate the impact of nutrition programs on targeted subpopulations. In 

Panama the material received by RTI , "I)iseiio )e La Muestra Para Investigar El 

Estado Nutricional De La Poblacion En La Republica De Panama," produced by 

Mr. Federico Guer,'a G and the work by Ranl Batista (IUMBE) are sampling designs 

developed for a naLionwide stUrvey of iutritional s atus. 

The authors identify ten strata, which correspond to the ten provinces or 

health region|ts of Panama, and the ntumber of c U;s us segments cont.ained ill each 

stratum. From these strata a sample hes ign is devveloped whiicl i: a, stratified, 

random, clu;;5tered sample, where tle clIust'rering OcciI rs 1)y segmenL . heIllntmber 

of segments drawn from eacli -tratum wa,; baed oilltle proportion of ipopat ion 

ille cll core sponding strattim. Ihe actual or abs)olute number of re si ('fices 
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selected from each stratum, however, included a process of over- and under­

sampling in order to assure an adequate sample from each stratum. Once the
 

number of segments within each stratum had been selected, the individual
 

segments were then drawn randomly. From this process it then becomes possible
 

to calculate the weight to be attached to each stratum. For example, Stratum
 

#1 (Bocas del Toro), with a total of 390 segments, had 8 segments selected for
 

the national survey, or 390/8 = 48.7500, the reciprocal of the probability of
 

selection. Similar weights were calculated for all ten strata. In the paper
 

by Mr. Guerra, they are titled, "Factor de Expansio6 del Estrato." Additional
 

weigating information, "Ponderaciod del Estrato," is provided and may serve
 

for a post stratification weight adjustment, an average across strata. Based
 

on the author's comment regarding adequate estimates at the national and
 

district level, each stratum can also serve as a self-representing primary
 

sampling unit. The sample design and corresponding sample sizes are intended
 

to facilitate calculation of reliable estimates of population parameters
 

regarding the nurtitional status of the national and district-level popula­

tions. At issue in the sample design is the ability to accurately and reliably
 

infer nutritional parameter values from the sampled population to the populatio
 

at large. The large sample size assures this capability. From the perspective
 

of nutritional program evaluation, the sampling design appears to meet both
 

external and internal validity criteria. In addition to parameter estimation
 

and inferential power, evaluation requires that the sampling design permit
 

tests of hypotheses, specifically tests of differences between treated and
 

nontreated populations. Initial analyses suggesL that this capability also
 

exists.
 

F. Process Indicators
 

Although the methodology to be designed refers to an impact evaluation, 

it will be necessary to obtain some information about certain process vari­

ables, in order to allow the evaluators to determine the extent to which 

essentil linkage s betweea program inputs and outputs (i.e., impact) have beeni 

achieved. It is important to determine the extent to which certain s;ervice 

delivery charac(eris tics, which are part of the interventiol, andl( the level of 

need and expo;ure of the target jpopulation to the ;ervi ce s, would al lowOnle to 

expect any measurable impact on the selected impact indicators . There are a 

number of examples, of impact evaluations which have been carried out with 
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quite sophisticated methodology, yet producing surprisingly poor results,
 

where an appropriate process evaluation would have allowed one to predict the
 

absence of any impact (Mora, 1980).
 

In monitoring the extent to which the program implementation is consistent
 

with design specifications, and assessing the extent to which the target popu­

lation has been reached, the process evaluation should address:
 

1) The accessibility of services; 

2) The availability at the intErvention site of the resources needed to 

provide the services; 

3) The adequacy of service- as related to population needs with respect 

to amounts, duration, timing, coverage and possible bias towards 

subgroups. 

4) The accountability of staff in providing project performance data to 

supervisors and funding agencies. 

5) The acceptability of the services to the community. 

1. Accessibility to the Services by Population in Need: This theme 

requires special attention due to its being a critical factor in a process
 

evaluation.
 

The concept of accessibility is not yet well defined, and even less clear
 

is the concept of how to measure it and how to evaluate it. From the demand
 

side, it is necessary to analyze certain characteristics of the population
 

which might determine demand. Three determining components have been suggested
 

(Andersen, in Santamaria, 1980):
 

A "predisposing" component, related to the propensity of the individual
 

to utilize the services. This includes a series of characteristics
 

related to KAr values and attitudes previous to the immediate need
 

of utilizing the service; to be verified through degree of utiliza­

tion of previous intervention programs; 

A "capacitating" component, related to the means available for the 

use of services. This includes personal and family resources as 

well as community and area resources; 

A "need" component , whicli refers to the immediate problem to be 

solved through the services, and wh icli is the most i mmediate cause 

for the utilization of the services. This need refers to that 

defined by the intervention itself as well as to that perceived by 

the individual. 
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Implicit in the concept of accessibility is also the fact that certain
 

population groups have greater or less access to the services than others, due
 

to not only supply characteristics but also due to biological and social
 

characteristics of a specific group.
 

2. 	Availability: Although the concept of availability deals with the
 

evaluation of "inputs" and not necessarily of "process," still, it is important
 

for the process ovaluation to know whether the inputs required for carrying
 

out each intervention are really availab].. Inputs should be quantifiable,
 

and might include indicators of availability such as those described below for
 

health service programs:
 

Availability of health service units in operation, complete,
 

incomplete, under construction, being remodeled, etc.
 

Staffing for each unit.
 

Population to be covered, with coverage goals
 

Development of human resources; goals for training of personnel, by
 

program.
 

* 	 Equipment: food, instruments, vaccines, educational material,
 

vehicles, etc.
 

* 	 Availability of water system: goals for coverage of water systems,
 

chlorination, plants, pumps, latrines, pipes, etc.
 

In some cases, it is not sufficient to know amounts only--it might be 

just as important to obtain information about quality. Take for example, a 

case where a health post received a shipment of measles vaccine, and admin­

istered the vaccine to 97 percent of the children in its area of influence. 

The following year, however, it was noted that the incidence of measles 

increased in that area. A careful investigation discovered that the health 

post did not have refrigeration, and thus the vaccine had been stored 

unrefrigerated, and had lost its protective ability. Thus, information about 

the percentage coverage against measles would have provided, in this case, an 

inaccurate indicator. Another example relates to the vaccination against 

polio, which requires 3 loses to be effective. Information on the number of 

children vaccinated against polio, without information on how many of those 

had been first, second or third dose, would not be an adequate indicator. 

It should be kept in mind, however, that the indicators to be developed 

should be easy to obtain routinely, without increasing the work burden of 

already over-worked field staff. 
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3. Adequacy: If resources are sufficient, it is desirable that a large
 

percentage of the population in need be served by a program. Problems may
 

arise, however, if services already are overburdened while serving an inade­

quate percentage of eligibles. It would not seem practical to increase the
 

utilization of services without first reducing the volume of inadequate
 

utilization, perhaps through use of stricter eligibility criteria. If the
 

needy population does not perceive its need, or perceives the services as
 

being inaccessible, inadequate, or unacceptable, the result will be an under
 

utilization of the services available, with consequent waste of resoirrces and
 

inefficiency in solving problems. Comparison between sites may also be useful
 

in determining adequacy through understanding target group differences as well
 

as staff, administrative and other contextual differgnces'. Measures of utiliza­

tion may be drawn through use of records, surveys of partiepants or community
 

surveys, although the latter methods might well prove to be prohibitively
 

expensive.
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IV. ECONOMIC MODELS
 

A. Introduction
 

In this section of the report we discuss some economic models which will
 

be used in evaluating nutrition programs. The discussion will focus first on
 

general micro-economic models of household behavior and consumer choice. This
 

material will be followed by a discussion of the application of the models to
 

the fields of nutrition and health status.
 

B. 	 Economic Models
 

1. 	 Traditional Concepts
 

Traditional microeconomic theory focuses on human behavior as people
 

make choices, both as consumers of goods and services on the demand side and
 

as producers or input factors in the production process on the supply side.
 

In their demand side activity, people are viewed, either individually or
 

collectively, as demanding or choosing goods and/or services in a manner which
 

maximizes their satisfaction or utility, given their levels of income. In the
 

case of goods, the goods were viewed as providing satisfaction directly. The
 

consumption process is viewed as an individual activity. Aggregations of
 

persons into consuming units, such as families, is not emphasized. Also0
 

there is little emphasis given to the energies and time necessary to undertake
 

the process of comsumption, nor the fact that the household is both a producer
 

of goods and services which produce satisfaction and a consumer of that satis­

faction.
 

On the supply side, individuals are generally seen as inputs in
 

factor markets who contribute their time and skills to firms in return for
 

salaries or wages, which in turn generate money income to purchase retail
 

goods and services.
 

2. 	 The New Consumer Theories
 

In the early to mid 1960s, several lines of economic thought were
 

evolving iii the field of micro consumer theory. The principal contributors to 

this work were Gary Becker [Becker, 19651, Kelvin Lancaster (Lancaster, 1966], 

and Richard Muth [Muth, 19661 in the UniLed States, and Duncan Ironmonger 

[Ironmonger, 19721 in England. Although similarities exist between the 

and degrees ofcontributions of these authors, there are also different areas 

emphasis. Becker, for example, places emphasis on the allocation of time and 
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development and use of human capital. Lancaster expanded traditional consump­

tion theory to introduce characteristics or attributes of goods in addition to
 

the goods themselves. Muth, on the other hand, developed the notion of collec­

tive consumption and production within a family unit. His work places specific
 

emphasis on the use of a household production function, where family or house­

hold members contribute their time and skills to produce collective services
 

consumed by the members. Work aLtivities include both work performed within
 

the household and work performed outside the household, i.e., within the
 

traditional factor markets.
 

The synthesis of these models has resulted in a new microeconomic
 

theory of consumer behavior. The claims of this new theory inLlude the
 

following:
 

a) Analyzing consumer behavior in terms of preference patterns of
 

the services which flow from goods and from people. These
 

service flows can be viewed as characteristics or attributes of
 

the goods and they can be defined in terms of attributes which
 

satisfy human wants or needs. Such wants (needs) can be
 

physiological or psychological in nature.
 

b) The theory acknowledges that not all dimensions of consumer
 

satisfaction are derived from goods and services purchased in
 

the market place. Consumers also obtain utility from goods and
 

especially services which they produce at home. In fact, the
 

household is now viewed as a production-consuming unit where
 

members are involved in using various combinations of inputs,
 

both purchased external to the household and provided by the
 

members themselves, to produce a combination of outputs which
 

are in their most basic form collective satisfaction or utility
 

for the household.
 

c) 	 One of the major inputs used in the household production model 

is the time of household members. In order to assess the value 

of member's Lime, time prices are usually estimated from salary/ 

wage data or other proxy variables which could serve as indica­

tions of society's evaluation of the value of people's time. 

These estimations usually under-value the worth of people's 

time to the extent that not all human production activities 
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enter the market place. In addition, the individuals evalua­

tion of the worth of his/her time may be different (higher or
 

lower) than society's evaluation.
 

d) 	 An additional component of the evaluation of household time is
 

recognition of the different levels of education, technical
 

training and general experience of people which adds to their
 

human capital. The concept of human capital is essentially an
 

adaptation of the traditional concept of capital, which is that
 

it is an input in the production process which is also an
 

output of some previous production process. In the case of
 

human capital, the inputs used to increase the size or stock of
 

human capital are education (formal and informal), health care,
 

diet and exercise, and whatever other general experience which
 

increases the individual's ability to produce (and one might
 

add consume) more efficiently. An individual with a large
 

stock of human capital will produce (and probably consume) more
 

effectively than a person with a lower stock.
 

e) 	 The combination of monetary income and household production
 

introduces the concept of full income. This concept basically
 

recognizes that the income available to members of a household
 

is usually greater than the money measures of income earned in
 

factor market places. The value of that income, similar to the
 

value of household labor in the household production process,
 

is determined by the value of the time contributed by the
 

combined individuals in the household to the household
 

production process.
 

f) 	 Finally, the theory includes concepts of market prices of goods
 

and services and factor prices, as well as internal or shadow
 

prices of resources within the household. In this fashion, the 

theory is used to analyze the allocating of household resources 

in terms of their marginal contribution to household satisfaction, 

as well as within the external pricing system of the market 

place.
 

With the expansion of micro consumer theory to address these
 

additional dimensions of human behavior, the explanatory power of economic
 



analysis was enlarged such that it could more effectively address some hereto­

fore highly subjective areas of human activity. Specifically, economic analysis
 

could now incorporate more of the psychological explanations of consumer
 

buying practices, some of the motives and consequences of intra-family
 

decision making, more of the dimensions of the consumption process, the inter­

action of household activities with market activities, and specifically, the
 

economic motives behind consumer behavior in such areas as human nutrition and
 

utilization of health care services. In the next two sections of this report
 

we will consider use of the theory in the fields of nutrition and health.
 

3. An Economic Model of Nutrition Behavior
 

In this section we will present an example of the use of the new
 

consumer-household production model as it has been applied to the field of
 

human nutrition.* In the particular example to be cited below, the interest
 

of the study was to use economic analysis to determine 4hy families with
 

malnourished children did not increase food consumption by the size of the 

food transfer they received from government program.;. An area of particular 

interest in the study was the role of the mother in the acquisiLion and pro­

vision of food to the children and how she used her time and other dimens ions 

of human capital to affect the nutritional status of the ciiild en. 

In order to accompli sh these objectives a household production model 

was de'ieloped, from which a calorie demand equaLion was deri ved. Ut ii it y was 

assumed to be derived from two household commodities--chi ldren', services and 

parents' constmption. These coiunodiLties w -re viewed a! produted within the 

household according to three production I *ncLtioir;--cIii 1d qulitty, 111i1n1e r of 

children and the household's nonfood con;umpt ion. .tla:itic calorieThe ty (f 

demand with re;I)ect to the value of the mother's-; time wa.-s also derived. ''lh , 

produced an empirically testable hypothesis;: that the parti al .l,.st ici ty of 

substitution between wother's time and calories is negit ive and ait i.a I..inubst 

For a more thorough discus sion (f thi ; topic, ,.ee )avid 1L.Franiklin, "MlInut ri-
Lion and Poverty: The Role of Mother's Time aind Abilitiv ." Rvae. r(h Triaogle 
Institute, Research Triangle Park, North Carolina, Fetru.iry, 1919. 
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I The study also endeavored to explain the low market income elasticity in
 

the demand for calories. In addition, mother's time and abilities were hypo­

thesized as complementary resources that combined with food and other inputs
 

to produce children's nutritional health. In the settings of the study (CalL,
 

Columbia), time and abilities were scarce and had few substitutes. Consequently,
 

food transfers alone would not improve children's nutritional status unless
 

more of the mother's time and abilities were made available physically, through
 

skill augmentation, or through the evolution of a market for substitutes such
 

as day care centers.
 

With regard to the impact of human capital, itwas assumed that
 

families make critical decisions regarding a child's nutritional health.
 

These decisions begin with mate choice and conception, and continue with
 

choices regarding prenatal care, nursing, feeding, training and provision of
 

health care, etc. All of these choices are influenced by economic variables,
 

and have economic consequences for a woman and her family. Katerial resources 

and human resources enter into these choicen. Time is required to deliver the 

services of the human resources. Time is needed to make allocative decisions 

regarding mate choice, number and spacisof children, market purchases, 

production in the market and in the household, and the use of leisure time. 

Quality and quantity of foods dffs are major factors in the produc­

tion df child nutritional status. Disease, on the other hand, contributes to
 

malnutrition throush calorie losses during fever episodes and episodes of
 

diarrhea and through denial of certain foodstuffs to the ill child.
 

In this application of the economic model, food intake and good
 

health were both treated as factors in the production of nutritional status. 

Medical services, sanitation, crowding, hosing conditions and disease are 

other factors affecting hclth status and consequently nutritional status. 

Mothers' time and the time and abilities of other famly members interact with 

each of these factors In three ways: (1)knowing which factors to use, 

how to use these factors and (3)the "doig" that complements the(2)knowing 
It in this mannerfactors. These interactions are inextricably linked. is 

that time embodies knowledge and abilities. Action Ls required to make know­

ledge and abilities productive and action.also requires time. Higher levels 

of knowledge and ability make time more productive, 

As discussed above, traditional microeconomic analysis, when applied 

to the problem of malnutrition, generally pursued a neoclassical analysis of 
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food demand, and overlooked, or at best relegated to "taste," the parameters
 

and information about household members' allocative abilities and their alloca­

tion of household time. The Becket-Lewis theory of householl production
 

[Becker-Lewis, 1973) offered a more useful approach to the problem of the
 

persistence of malnutrition by focusing on the allocation of women's time and
 

abilities.
 

According to a household production approach, children are a source
 

of current and future satisfaction of affective and material 4ants. Current
 

theory considers this flow of services emanating from children to be the
 

result of two factors, quality per child and n,'rmber of children. Indicators
 

of child quality (health, nutrition, cognitive scores, schooling performance,
 

earnings, etc.) ,ind number of children in a household compete for the same 

time and material resources. Each household nust choose between marginal 

increments to child quality and child number. 

The demands for quality and number of children are derived demands 

for commodities produced internally by the household with time an6 market 

goods and services. Each of these cotmmodities has its own "ntern;Jl price 

dete2rmined by the cnditions of demand and of production within the household. 

To acquire the market factors of protluction, the household must trade goads 

antd service.s it produce-; with otlher households and firms IWillis, 19731. 

In order to more rigorously conceptualize the new household 

production Lh'ory to the situation of chld( nutritional status, a model was 

devi.loNii., to dtlr-ive the demanld for calories and children services. The general 

goal of the. model! was to irovide insights into the use of time- a( hiuman 

abi liti's as fa.ctors of production in nutrition. 

4. Hoiusehold 'roduhction Model in Hea lth Ca rt-

In genral, the aSpplication of th new micro theory in the field of 

hmea lth care is quit. similar to its use in nutrition. Although ;evtt ia approaches 

are poI';ible, anm exanmpl e will he proivided whi chi illustrates th' s;imi larLtitvs 

between ha.lth and nutrition. 

lihe n.tuore oif the rel'litionsh p1 betweei haclth :tatLus .anld various 

and mtdi a resea rch thesO'i al] luil ,cronomttli lmil.st. i!. cent r.tl focums of aimhoth 

he.lth .0tit* srtor andl :;ocr tal scii nues gvvi'm . (if prima ry hisii .lni ilnt'r'st 

been the deit' iretot le 'l .a set of :t ramt'giv' that woulo d al.er sot'cioeconomic 

,, tmu nuat in tation) thatcoindit ins (e'. il ie, pr ite , t , i, or such a higher 

or better level of health ,tat.mi achmi bvhiwthe populat ion, Actilons byiiy 




various individuals or groups are based on explicit or implicit relationships
 

between health status and socioeconomic conditions. For example, age-sex-race
 

associations with various health conditions are used as a basis for developing
 

health planning strategies to improve the health of these groups. Increases
 

in the supply of health services and resources are undertaken to increase the
 

amount of health care provided which in turn will improve health status.
 

Explicit recognition is given to health care as a predominatly purchased
 

service. Therefore, increased amounts can be purchased through appropriate
 

alteration of prices, incomes, or both, thus raising the level of health
 

status. Other programs promote alterations in individual diets or habits
 

(e.g., smoking) to promote an improved health status. Water fluoridation and
 

reduced pollution (e.g., air and water) programs are often promoted, developed
 

and implemented on the basis of improving the health status of a population.
 

Grossman [19721 has rather succinctly provided the general basis for a
 

study of the demand for health that starts from the notion that "individuals
 

invest in themselvc3." The most obvious form of investment people make is in
 

their education. The expected payoff to this iavestment comes in the form of
 

increased productivity in the market sector of the economy (in production of
 

earnings) and in the nonmarket sector where the individual produces commodities
 

(with his/her own time and resources) that enter directly into the utility
 

function. This approach has been used [Becker, 1965; and Ben-Porath, 19671 to 

develop models to (etermine optimum amounts of investment in education and to 

show how tLhe optimal quantity varies over the life cycle of an individual and 

among individual,; of the same age. lealth is also viewed as a form of human 

capital. Ileallth, however, has been differentiated from education in that the 

latter focuses on increases in productivity in the market sector while invest­

mentts in healh increa se the period of ti me one can spend in producing earnings 

arnd commodiLies (e.g., see Gros;ian, 1972; Becker, 1973). 

Thel rimary demand i s for health rathter t han healh services. 

Since, however, individuals make us of market goods and services in the 

production of s uch comnodities, the (emand for market goods and services 

becomie; a (le rived1 demand iot unlike the demand for resource; by a usiness 

firm in the market sector pruclcing good; ard ,e-vices . In tis *ipimroach, tLhe 

level of one's5 health depenids upon the aiount of resou rces (mnarke t goods aild 

service s, and own time) one is willing and able to devote to tLhe production of 
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health. Health is demanded as a source of increasing utility, as well as a
 

means by which the time period for market and nonmarket activities can be
 

expanded. The household production model discussed provides a useful frame­

work for considering these effects as it allows for inclusion of the full
 

price of care (both money prices and time costs), the separation of income
 

into work and nonwork related components and a distinction between market
 

produced and home produced health care.
 

Conceptually, individuals are assumed to desire the services derived
 

from their health. In order to obtain the optimal amount of services, indivi­

duals must engage in certain activities of preventative health care and in
 

doing so must expend various amounts of time and resources that could be
 

devoted to alternative uses. Preventive care activities are also undertaken
 

in the home setting. Each of these activities has vari us substitution and
 

complementary relationships in the household production, may be purchased, and
 

requires the use of time. Changes in factors affecting the decision to produce
 

(e.g., market prices, income, education, prepayment for care, and environmental
 

conditions) will induce changes in the demand for health care.
 

For purposes of this discussion, it is assumed that individuals*
 

possess an intertemporal utility function of the following general form:
 

U = U(Gt, lit )  t = 0,...,h (1)
 

where Gt represents an aggregate of all commodities besides services of good 

health entering the utility function in period t, and Ift are the services 

derived from the stock of health in period t, and h is the length of tLhe 

decisionmaking horizon. Services derived from tie sLtock of health include 

full use of body function.;, productivity, apjearanct , comfort, etc. The net 

amount of services derived is affected through deci sions to invest in market 

produced lieal th care anid home care practices ift represents a flow of services 

and can be considered to be a random variable. 

The individual iq assumed here to be the decision maker regarding the level 
of service.; that enter the utility function. In ,omie cases this may not be 
the direct consumer of care or the ilnidivid(uil poses; , the ;tock of health, 
a r is the case of pa rents who make decitsions for their chilIren. 
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The intertemporal utility function is used here due to several
 

characteristics attributable to health and decisionmaking regarding health
 

production. Due to the chronic nature of some diseases, decisions regarding
 

health extend across time and can be made at different points in time. There
 

are also life cycle effects that influence decisions made about health. The
 

incidence a-d prevalence of diseases and health conditions are related to age,
 

sex, working conditions, life style, etc.
 

For each time period, the individual faces a time constraint that 

requires, for any period t, that the total time .*ailable be exhausted by all 

possible uses. The 	 total time devoted to producing health can be usefully 

partitioned into TF 	(time spent in household produced services) and i TC 

ill..., n (time spent in consuming market produced health care) where there 

are n components of 	health care that can be delivered. Therefore, 

T = T + T + 11' + ,;i= ..n 	 (2)
L F , ,.. 	 2 

where TL is total market labor time, and TV' is all other time. 

It is assumed the TI represents tit full-time spent including transportation 

time, waiting time, 	 .and service delivery time to receive service i. 

For eech Individual , market good:; ind se,rvices, .snd own time are 

scarce resotirces. Therefore, vach ndividldill 1.t e; .1 liel tiolm wetalth 

Constriint wherein total we.ilth .at death t:; zero. At the pr(!;eiit time, all 

individual may "inherit" either aI po;ittvwy or negat ive wealth position: 

h I L[" 
I I + r 1)GLtGtL 	 + 1 it1i1C It 11 Ft L
 

t=O i=l
 

+ - Wtl.t - Vt] 	 (3) 

=
where: Ppt 	 prices of ma rkt gooti ind nerviceu oder thasn market 
produced hea l t h arv., 

the Ira tioi (of ti - ni., ket pritce teie *ilivoliidi liilt'+t pay 
for .1 iijt (d in-irket prist cell h .ir tls t.re Ith s,;I r.att toll 
cotuld V.11y Ii1 .11nolililt '11111 -Io (for . ), 0 1) 1 lIs 	 Ire 

rlpy ,ht
(for , 141,.r (,I,v i d 1111dri: .0 p ltI , 1 willi .1 lym t 
asrr+sllgettiter t ) 1,oiiti 	 y (fl, tllo ,,trol ill to) pay th' Iull 
mirket prit r) ; 0'15 I5 .ltoo V.1ty by (t-tip!o- lf-t it Ih,.,Ith 
care I ,
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th
 
=
PI. the market price of the i type of health care,
 

PFt- the unit monetary cost to produce units of home produced

health care,
 

E* = represents the firit period net inherited wealth position,
 

Wt = the individual's market wage rate,
 

Yt = unearned income (e.g., property income),
 

r = 	 the market rate of interest,
 

C.i 	= quantity of the ith type of market produced health care,
 
and
 

Ft = 	 quantity of home produced health care.
 

All income is after tax income. The individual is assumed to choose levels of
 

the choice variables (Gt and I ) in order to maximize utility subject to
 

constraints including the Lime and expenditure constraints discussed above.
 

The individual implicitly faces a production function for health
 

that has the following general form:
 

II = (HAtN ) 	 (4) 

where: 	 Ift services derived from the individuals stock of
 
health in 	the t-th time period,
 

a measure 	of the stock of health in time period t,
Nt 

AL flow o, ;ervice per tnin of' stock inl tine period t. 

where Nt offer:; pos5itive ma rgi nal lprodlct'; ill ithe produ ction of health services. 

'rile total inptit of .;srvice.. Iron li. :;lock of helv Itih ill period t is At N . 

Greater imouint; of Nt will g,, r.1tt' .li i.er tot.,1 oilltjptit of services than 

IoW.r *imtlolilt s. lle II t t I fn (4) i; a tvctllnologig .il r Ia.Lioni;hipU Ir proItt Ion 

betweeln tl:e .inlluilnt of Iliplit ,aind tie iittptt (d e;vrvict'v;. 

lfirl. i,,lr of Se-lVi ce. if ,l s ,tim ' toi l a u.noiservable variable. 

However, r.ith itilvitStiI I!; , it t' o Iitlavt. !;rvi ., py;it~'sici anll t l rece ive1d ain 

.iccll'r.lt di .. l'il',of tie volidit N o poinit Tie'oiI of it ;ime previoul!; in Lim(-. 

Lime iince 111114 dial.lolill will v,lly ygreatly over a large groip of itdividtualtS. 
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At the time of diagnosis, the individual acquires information and is assumed
 

to know the condition of N . This condition includes the current state, past 

destruction due to injury and disease, ongoing disease processes that were not
 

previously treated, etc. Therefore, at the time of the previous diagnosis the
 

individual is made aware of various conditions for Nt which implies a level of
 
Ht t
 

With time, the individual faces the risk of disease and injury. For
 

purposes of exposition we will focus here on the disease process as it effects
 

Nt . Consider a variable, D, that measures the extent of disease. Since the
 

individual may not know exactly the extent of disease, D represents a random
 

variable to the individual whose distribution can change over time due to the
 

growth of on-going diLu.'se. Between physician visits the individual may not
 

know exactly the extent or condition of the Nt input in the health services
 

production function, but he/she does know that destruction due to disease
 

leads to a reduction in Nt and a lower Ht. Therefore:
 

Nt = N* - Dt 

where N* measures the condition of the stock of health at the time of the
 

previous diagnostic visit and Nt measures a condition of the stock of health
 

at time t (following the previous visit).
 

The introduction of the variable D and the concept of disease requires
 

a stochastic model and some specification of the statistical distribution of
 

the random variable. The type of distribution will depend on the character­

ization of the disease, as each illness usually shows different patterns of 

development, etc. 

This di;cus;;ion has provided an elementary introditction to the use 

of the new micro theory i ri health care. The similarities between the two 

model; should he obvious. Stock concepts may have been more explicit in the 

heai lIj))licatioi, but they exist iii nutrition as well. The role of house­

hold decisioinmaki mig is equally important ini both cases;, as is the use of time 

and otlhr human ca)iLa l resources;. Inal.smuch as h Ialth an,: nlltrit iol are 

closely in erwovi , l ikewise these two api)licatio1; of the micro economic 

theory are clo;ely linked and work together effectively. In the discussion of 

data soorcves; and .. timation processes, the overlap and compl)lementarity of tile 

models will ;ccm-,e evidenLt. 
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5. Application of the Models in Panama
 

In conjunction with the evaluation methods discussed in the previous
 

section of this report, the economic models presented above will be used to
 

analyze the survey data to determine whether such models can accurately and
 

reliably explain and predict intra-family decision making regarding use of
 

nutritional and health care services. The models will, consequently, help
 

determine the effect of educational programs on child nutritional status.
 

They should also be able to give some indication of useful policy options
 

viz-a-viz the marginal benefit and cost of feeding programs and health care
 

delivery programs. In the analysis of the Panamanian survey data both models
 

can be combined to analyze the combined impacts of nutrition and health care
 

programs. Elasticities of demand for calories, for protein, and for various
 

forms of health care service should be obtainable. Finally, the models can
 

also be utilized to assess the potential impact of family size and family
 

planning programs on child nutritional status.
 

Some of the hypotheses to be tested through these models are the following.
 

In each of these tests the initial assumption, or null hypothesis, is that the
 

beta coefficient before each selected variable to be tested is not significantly
 

different from zero. Some of these variables, when regressed on measures of
 

nutritional status are family income years of education, the type of person
 

who attends to the care of the children, the birth order of children, the
 

frequency of use of health care services, the availability of mothers time,
 

the age and education of the mother, the quantity of children (as a test of
 

quantity-nutritional quality tradeoffs), etc. Most of these relationships
 

will also be assessed using cross tabulations, and some situations may justify
 

the use of discriminant analysis. Some form of factor and cluster analysis
 

may be used in the identification of vulnerable populations, especially at the
 

district level. This analysis has been called "clasificacion funcional" in
 

previous work by the INCAP organization.
 

Any additional techniques which seem useful as the analysis is proceeding
 

will, of course, also be tested for their applicability to assessing nutritional
 

status and programs in developing countries. Efforts will he made to discover
 

the most reliahle, accurate, dependable, and cost-effective evaluation and
 

economic models, especially in light of the limited resources usually available
 

in the developing world.
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V. THE NATIONAL NUTRITIONAL STATUS SURVEY
 

A. History Behind the Need for a Survey
 

Initial talks with Panamanian staff clearly demonstrated their interest
 

in carrying out a national survey, multi-sectoral in approach, which would be
 

able to fill in the gaps found in the existing data and provide a complete
 

diagnosis of the nutritional problem in the country. They had already developed
 

a causal model for nutritional status in Panama along with a detailed ist of
 

all the information considered necessary for the definition and explanation of
 

the nutritional situation in the country.
 

Some time was spent trying to determine how best to integrate the nutrition
 

survey efforts with the RTI evaluation project. Sample design and questionnaire
 

content werp the two issues of importance to the integration of the two efforts.
 

The Nutrition Director presented his point, however, that the survey be
 

carried out first, with full cooperation from RTI, so that:
 

1) Data might be available shortly for incorporation into the national
 

1981 sectoral plans; and
 

2) Data might be available to improve the knowledge about the nutrition
 

situation in Panama, and thus provide bettec foundation to the
 

causal model used for the evaluation project.
 

It was decided that all present efforts would concentrate on the survey,
 

and smaller surveys uould be carried out at a future date to satisfy the needs
 

for the evaluation project.
 

It was known that much of the information listed was already available
 

from different sutdies and governmental offices, so the next step was to
 

decide which of the items had to be supplemented from the survey data itself.
 

The original plan was to divide the work into two parts: the first part was
 

to obtain a list of all the existing data, and do a quick analysis of it to
 

verify whether it could be used or not (in terms of representativity, reli­

ability, eLc.); the second part would be the sample design and the design of
 

the survey questionnaire itself, after completion or near-completion of the
 

first part. For a presentation of the types of data sought in the first part,
 

see Appendix C.
 

Time pressures, however, dictated that both parts be carried out simul­

taneously. The representative from the Ministry of Planning also argued that
 

the country did not have good, representative, recent data on socio-economic
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factors. In addition, even if good background data were available, most of
 

the data would still have to be collected in the survey so as to permit direct
 

linkages with other characteristics, such as the child's nutritional status.
 

This aspect of being able to link data on individuals is of great importance,
 

and sould not be under-rated. For illustrative purposes, the group discussed
 

the availability of good health statistics, from a recent morbidity survey.
 

However, aggregate data is not useful in this case: it is important to exactly
 

which individual suffered from diarrhea or measles. With respect to immuni­

zation, however, health statistics show such a high coverage that the group
 

agreed that it was redundant to verify individual coverage; in this case, it
 

was decided that the simple possession of an immunization card would probably
 

be sufficien information.
 

Thus, after much discussion, it was finally decided that the survey
 

should covet the following aspects:
 

1) measurement of nutritional status (anthropometry);
 

2) 	 food
 

a) 	 consumption and habits
 

b) 	 production, availability;
 

3) 	 KAP (including knowledge and participation in other programs)
 

4) 	 income;
 

5) 	 health and environmental sanitation;
 

6) 	 family composition;
 

7) 	 work
 

a) 	 employment
 

b) 	 methods
 

8) 	 other socio-economic factors.
 

A national ceasus had just been completed (May 11, 1980), which included 

information on housing, family composition, income, employment, migration, 

education and literacy levels, etc. It would have been helpful if the data 

could he crossed with that of the nutrition survey, but there were several 

factors which made that impossible, at least for the time being: 

1) 	 The segments utilized in the [980 census differ in some instances 

from those utilized in the 1970 census. Because of some problems 

with the 1980 segments, the nutrition survey plans to draw its 

sample utilizing the 1970 segments--thus there might be some 

difficulties in matching the information by segment. 
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2) Even had it been possible to match the information, by segment, the 

census, because of confidentiality clauses, would not be able to 

provide the Nutrition Division with information on specific house­

holds--the minimum would have to be an aggregate of at least three 

households. 

3) Even had it been possible to obtain information on individual 

households, it probably would not be available before 1981--yet the 

Nutrition Division needs the information for the analysis of the 

survey data, which it plans to have completed by September 1980. 

So, unfortunately, it was decided that those questions would have to be
 

repeated again, as part of the nutrition survey, in order to be available for
 

analysis. The identification part of the questionnaires, however, would be
 

done as closely as possible to that of the census, in order to permit further
 

cross tabulations, in the aggregate, in the future.
 

B. The Questionnaire
 

The questionnaire was divided into parts, trying to match the division of
 

aspects to be included, inasmuch as possible:
 

I. Housing Characteristics
 

II. Household Composition
 

III. Health Services Utilization
 

IV. Fducation and Schooling
 

V. Migration
 

VI. Occupation and Employment
 

VII. Food Production (including animal production/hunting)
 

/III. Participation in Other Programs
 

IX. Information on Women of Child-Bearing Age
 

X. Information on Children Under 5 Years of Age
 

XI. 	 Food Consumption. 

Parts II through IV include information on all household members, 

irrespective of age, Parts V and VI include information only for those members
 

who are older than 5 years of age; Parts I, VII and VIII are to be completed 

for each houseliold; Parts IX and X are to be completed accordingly, antl Part 

XI incluler: information from only a subsample of the survey sample. Details 

on each of the parts- of the questionnaire follow below. An example of the 

Questionnaire if; provided in Appendix A. 
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Part I: Housing Characteristics
 

Some of the information desired here was to be used as indication of
 

income or socio-economic status (i.e., type of housing, ownership, materials
 

used in the construction, possession of household equipment, lighting); other
 

questions were aimed mainly at verifying the existence of problems such as
 

crowding, inadequate sanitary conditions (lack of indoor water connection,
 

absence of bathroom, dumping of garbage), or difficulties in food preparation
 

(indicated by the use of wood as a cooking fuel, for example).
 

It was suggested that perhaps some information might be obtained from the
 

analysis of similar data collected from previous studies, in order to determine
 

which questions or factors might have a greater indicator potential. However,
 

it was argued that the data available were not representative, and thus could
 

not be used, but maybe an index could be constructed from the data of the
 

nutrition survey for future use. In addition, since the questionnaire was
 

also interested in obtaining information on household expenditures, it was
 

decided that it might be useful to leave in some of the questions, so as to be
 

able to ask about expenditures (previous surveys in other countries seem to
 

show expenditure as a better indicator than income, since respondents seem not
 

to mind as much giving out information about expenses).
 

Most of the questions were copied from those on the census form.
 

Part II: Household Composition
 

Initial discussions about this part resulted in the thought that people's
 

names would be asked for identification purposes and for possible follow-up
 

(i.e., to obtain the anthropometric data, or to verify a questionable answer).
 

Later on it was also decided that for humanistic purposes the names of those
 

children with nutritional problems should be forwarded from tile data analysis
 

center in Panama City to the appropriate health center, for follow-up action.
 

The topic of age also brought forth some discussion, resulting in the
 

addition of a question on exact birth date, so as to minimize problems in the 

analysis of the anthropometric data. However, since older people might not 

remember their exact birth (late, age was also asked. 

The sex of the person was of interest for purposes of anthropometry; 

relationshi p to the head of the household( distinguished between children of 

the copiple from children of the motlher or the father only, since a study in 

Colombia showed that to be a very good imdicator of nutritional status (the 

mother would pay more attention to the child of the actual sp5ojlse). 
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In order to avoid possible confusion and measuring errors, anthropometry
 

was also included in this part, so as to be close to the age information. An
 

entire morning was spent discussing anthropometry: who, how, when, where...
 

The Nutrition Division wanted to take height and weight measurements of all
 

household members, so as to get a feel for the prevalence of obesity too,
 

presently considered to be an increasing problem in Panama. The RTI team
 

argued against the practicality of that, for several reasons:
 

1) 	 Validity: in order to obtain good information on the prevalence of
 

obesity, the measurements should also include skinfold measurements,
 

so as to separate musculr people (who might weigh a lot) from obese
 

people. However, because of time constraints which would not allow
 

for adequate training, this measurement was not to be included in
 

the survey. In addition, the weight measurements were to be obtained
 

from bathroom scales, which are known to provide large reading and
 

sensitivity errors.
 

2) Logistics: a house-to-house survey is not likely to find school-age
 

children or working adults at home; it is much more likely to find
 

only the pre-school child at home, wih a caretaker. The losistic
 

problems of follow-up were considered to be greater than the data
 

was worth, in the opinion of the RTI team. However, the Division of
 

Nutrition thought it could solve the logistic difficulties without
 

too much problem.
 

With respect to the anthropometric measurements, only weight and height
 

were selected. A suggestion was made to include arm circumference, mainly in
 

a research context, to verify if it could eventually be used as an indicator
 

of nutritional status, but the motion was over-ruled, as it would increase the 

time of the interview. It was noted, however, as j possible measurement to be 

included in the evaluation study. 

Weight measurements were to b- obtained from bathroom scales; the weight 

of a small child was to )e calculated by weighing the mother holding the child 

and then ,;ubtractitig the weight of the mother alone. 

Since the anthropometry of the pre-school child is the most important 

data being obtained in Lhis survey, Ri' suggested that at least for their 

weight; alppropriate scales be u ;ed. Some information wa ,;ought about the 

possibility of utilizingi a digital baLhroom scale--which would eliminate some 

of the it found that the mechani sim was very fragile,errors--but was 	 digital 
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and thus it would not do for field use. The following suggestion was to
 

obtain Salter scales, and information from AID/W DS/Nutrition reported no
 

scales were available on a loan basis, but that they could be purchased from
 

UNICEF in New York. Delivery was possible in a period of 5-10 days. RTI
 

offered to put out the initial funds for prompt acquisition of the scales in
 

order to avoid delaying the survey and assure that adequate measurements would
 

be obtained for children's weights.
 

With respect to height measurements, the infantometer presently being
 

utilized at the health centers for measuring children below 2 years of age was
 

examined, and found to contain a nimber of defects (i.e., the moving scale ran
 

down th- middle of the board, so that once the child was stretched out on the
 

board, any movement of the scale would pinch the child's skin). Drawings of
 

several models tested by CDC were reviewed (Figures 1-3) and an adapLation of
 

one of the models was ordered made by the Ministry's carpenter, for trial and
 

evaluation by the Division of Nutrition (Figure 4). However, the model was
 

not available by the time we left Panama.
 

For children older than 2 years of age, and adults, it was decided to use 

a tape measure attached to a smooth wall, using a T-square for reading the 

measurement. Although known to contain several elements of error (tape measure 

not perpendicular to floor, small gap between floor and tape, wall not completely 

even, etc.), the constraints imposed by having to carry other equipment from 

house to house made it difficult to consider the possibilities of such instru­

ments. One factor which was overlooked at the time was the stretchability of 

the tape to be used--a fiberglass tape might be more recolmnended than the­

normally available measuring tapes. 

It was suggested that the infantometer could be adapted for u.;e in ineas uring 

the height of children under 5 years of age, hut it was argiud that a; long as 

the tape would have to be set up for measuring the adults:, the child might as 

well be measured the same way. Adapting the infantometer to inca sore a.1diilt 

height was considered to increase the we ighL of the infantometer too miich. 

However, Figure 5 illu.;trates a relatively light way of adaptiiig .ni inianto­

meter so that it could also be ued for measurin, adult ihte . Aiuit her 

suggestion was also made that all pre-,;chiool childre s he measulred iii Icigth 

(for long-term follow-up purpos-.1 this woUld be bett er -. ince thrre ,r c dafer­

ences between length and height mia siurenenit,;). Iowever, -ince the norm.-, bring 

pushed by 14110 for international use it iv he i ght meatiremeiti for children 
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older than 2-3 years old, itwas decided that the issue of measuring length
 

for.allpreschool.children might be better.addressed in the evaluation process.
 

IFurther research and discussions back in the U.S. about the anthropometry
 

issue brought forth the following observations:
 

1) That the height data obtained with a tape measure may not be very
 

reliable, and may lead to poor data;
 

2) 	That the WHO is soon to publish its recommendations on instruments
 

for field surveys, and their reco muendation is to use a non-flexible
 

tape measure (i.e., plexila-s) for obtaining height measurements
 

for children older than 2 years of age; and
 

3) 	That it might be easy to design an extension to the infantometer
 

which would not weigh too such and yet would allow for its use in
 

measuring the height of any individual over'2 years of age.
 

The main advantage of utilizing an adapted infantometer for measuring
 

heights relates to the precision of the reading itself and to the time-savins
 

aspects, since the time-consuming process of adeqsately attaching a tape
 

masure to the wall would be eliminated.
 

However, Panama decided it did not have the time to order the adaptations
 

made, and to go ahead with the use of the tape measure.
 

Part III: Utilization of Health Services
 

Initial question design dealt with the notion of whether the household 

was aware of the existence of a health service nearby, whether it used it,and 

reasons for not using it. Further discussions led to the notion that Lhe 

questions were too vague, L.e., a household might use a health center for one 

purpose, and a nearby hospital for a different purpose, and a local curandero
 

for still different purposes. Finally, since health statistics could provide
 

infomation on whether there were services available, itwas concluded that
 

there was no purpose inasking such questions.
 

At this point# Dr. Alfonso Santamaria presented an illustration of his
 

perception of the problem of utilization of health services (see Figure 6).
 

Based on this approach, the questions were made more specific, asking if
 

anyone in the household had been sick ina specific period of time, if that
 

person had seen any one concerning the sickness, and if not, why not. The


I last question was to detect differences in non-utilization due to non-severity 

of sickness (perceived as not needed), as opposed to perceived need of the 

service but not using it(lack of time, lack of money, etc.). 3 



Group discussions of the entire questionnaire a few days later demon­

strated that the question, "Why did you not see anybody?" should be expanded
 

to include, "Why did you not see someone from the health service?"
 

Part IV: Education and Schooling (for all household members)
 

The informtion provided here will allow for some determination of socio­

economic status, expenditures, level of human capital, and problems which
 

might affect nutrition (i.e., illiteracy).
 

Highest educational level approved (incluaing vocational schools) and the
 

qustion, "Do you know how to read?" were purposely placed in this order so as
 

to avoid the embarrassment of asking someone with a university career if she
 

knew how to read. If the answer to the first question indicates a level above
 

the primary school, the answer to the second one is automatically, "Yes,"
 

without the question having to be asked. 

The question on literacy was the subject of much discussion, since it has 

usually been asked in the form, "Do you know how to read and write?" 

Subsequent discussion centered on whether people who knew how to read 

also knew how to write, and on what would happen if someone knew how to read 

and not write. In terms of nutrition, it was felt by some that reading was 

more important for educational purposes. No decision was made at the time, 

however, and the topic was left for further discussion by the Panamanians at a 

later time. 

Further reading and thought, once back in the U.S., brought forth the 

possibility that literacy might not be . sufficiently discriminating indicator 

and that writing, which is more difficult and which assumes knowledge of 

reading, might he more discriminating. The suggestion was made, over the 

phone, to try to include in the pretest a question on ability to write, for 

compari,;on with the question on knowledge of reading. )epending on the results 

of t he pre-Let, only one or both quest ions might be asked ini the survey. 

Current att(ndance ",t a ,school (in cludinig vocational training, literacy 

classes, and day care ce,'ters) was asked to obtain informatiol Ol possible 

short-term improvm nt; i, human capital aind ,;o(io-e(onomic .;tatus, aside from 

1lading into t h, intormation on household ,xpetdi.ure.s 

Cost.; relvated to education were initially only to include monthlily payments; 

further ij;cussiotis with people from the Ministry of Educat in showed tlhre 

were additional (o.t; incurred by attending 1school or i,-ollitsuch as iniforms, 

books and ;upi)plJivt, occat-ioall dotii totilS reqil5,,,;ted, trani lportationl, untch/(I ner 
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and snack money, etc. After detailing the items, it was decided it sounded
 

too inquisitive and complicated, and that more work was needed on the question.
 

Part V. Migration (for people over 5 years of age)
 

Serious debate arose as to the importance or need to obtain migration
 

information. It was decided that the highest prevalence of malnutrition
 

seemed to be in the peri-urban area of Panama City, due to migrants from other
 

parts of the country, and that the information was important, in order to
 

verify this phenomenon. Time of residence in a place (not necessarily in the
 

same house, but in the same area) was also considered important, to verify if
 

after a certain period of time there was greater knowledge and utilization of
 

services available. Both questions were left open-ended, so that the analysis
 

could do whatever aggregation was needed. With respect to the question,
 

"Where did you live before," it was debated whether it should be precoded, but
 

it was argued that the categories "urban," "rural," "from small city," "from
 

capital of a Department," etc., did not differentiate sufficiently, since the
 

capital city of one Department could be much worse off than the rural area of
 

another Department. So the question was left to be coded after the survey, by
 

names of districts (66 districts in the country).
 

An item that was not covered, and which might be considered in future
 

surveys, relates to seasonal migration by the head of household or the family
 

as a unit.
 

Part VI. Occupation and Employment (for people over 5 years of age)
 

Since the ILO norms refer to the past week, it was decided to follow that 

norm. However, to obtain a better idea about the work history of the indivi­

duals (and thus get some idea of income), a question was asked about the 

number of months each person worked during the previous 6-months. It was also 

decided to include children younger than the customary 10 years of age, since 

in some areas the 7-8 year old child also contributes towards the household 

income. 

Question!; related to type of occupation, place of occupation, permanent 

or temporary, and number of hours worked were included as indicator,; of income, 

time availability (ip particular with respect to mothers), and social status. 

Income earned during the week was asked directly, along with a question detailing 

other possible -;ource, of funds. 
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Part VII. Food Production (per household)
 

This part tried to take into account not only food production per se, but
 

the availability of fruit trees, the utilization of hunting and fishing resources,
 

the costs associated with food production and the income derived from these
 

activities. It also onsidered the proprietorship of the land and size of land
 

holding. Review of the questionnaire by the Ministry of Agriculture led to
 

the inclusion of questions on service utilization (technical assistance,
 

credit) and logistics (where are inputs purchased and the harvest sold), and
 

how much of the production was for self-consumption, sale, seeds, or was lost.
 

Part VIII. Participation in Other Programs
 

This information was considered to be important for two reasons: first,
 

in terms of utilization of available resources, which might also increase the
 

household's resources; secondly, because earlier studies seem to show that
 

those families which participate in projects are also those with better
 

nourished children. With respect to the second point, it is not cerLain
 

whether participation in projects improves the nutritional status of the
 

children or if there occurs a self-selection process, whereby only the
 

families with well-nourished children choose to participate in the projects.
 

Part IX. Information about Women of Child-Bearing Age
 

The definition of "child-bearing age" was discussed. A question arose as
 

to whether to include women under the customary 15 years of age. The upper
 

limit of 49 years w-.i found acceptable. No decision was reached at the time,
 

however, with regard to the lower age limit.
 

The information in this part included the name of each woman, her preg­

nancy history (number of pegnancies, abortions, live deaths, stillborns, 

children alive today), and child mortality history (for children who died 

under the age of 5, age of death, approximate date of death, and causes). 

This last piece of information , causes of death, is still under debate, since 

it is urncertain whether motletr:; will know the cause of death. The final 

decision was left ill the larlds of Lic. Bati sta, due to his knowledge of 

previous studlies which have collected similar ,lata. The intere;t in the 

approximate (late of death refers mainly to the season of thv year, in order to 

which dangerascertain whether there art, seasonal factor,; might induce greater 


of death (i.e., rainy sea;son, due to highvr probability of paras itic in fections).
 

Question,; were also asked about the titilizati on of specifiC health service:; 

for pre-iaIal care and witi delivery, buit the:;e qutevstioi.- were Iat(r tranlt-erred 
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to Part X, which deals specifically with children under 5 years of age. In
 

this way, the information could be directly linked to the child's nutritional
 

history.
 

The last two pieces of information on women of child-bearing age relate
 

to marital status (as an emotional stability factor which might affect her
 

treatment of the children) and number of hours spent away from home (as an
 

indicator of her time availability at home, for food preparation, child care,
 

etc.).
 

One piece of information which was not considered, but which should be
 

included in future surveys, includes the utilization of birth control methods
 

by the women, and type of method utilized. Due to the potential relationship
 

of child spacing to nutritional status of both the mother and the child,
 

nutrition programs should consider the impact of birth control and child 

spaciag programs. 

Part X. Information about Children Under 5 Years of Age 

For purposes of cross-tabulation, it is very important to be able to link 

each child to his/her mother, so it was decided that the name of the mother be
 

asked for each child.
 

Areas of interest here included maternal pregnancy care and place of
 

delivery (transferred from IX, above), birthweight (if possible), feeding 

habits (,ncluing breastfeeding, reasons for not breastfeeding or for stopping, 

age of weaning, replacement foods, and age at which sjpecific food ; were intro­

duced). Since the ideal was to have pre-coded answers, the final selection of 

responses was also lett to Lic. Batista' s di scretion. In addition, it was 

considered important to inlude information on possible causes of low weight 

reading, suich as5 a recent episode of diarrhea, measles or some other disease. 

There was csonsiderable di scuss ion regarding the i normat ion to be collected 

with respect to vaccinations. Mii|stry of Hlealth people atfirmed that vwccina-

Lion coverage was pi ite good , and that it s;emed redundant to ask moth ers if 

the child ha,! been varvc inat 'd aga inst measle s , polio, l]l'T, HCG, etc. The 

group's decision was to ormnu late a ques:tion as to whether the chilI had a 

vaccination card (a,!nto show it), assuming that thre exi'stence of tire casrd 

meant that some tontact- had a iready been made with the he.lth sy:;t.m. 

;hould be asked regardingThere was o;suli,,discuss ion as to what inifonmation 

the utilizat ion of well-child care programs. The decisi on war re.ached to only 

.ink if the child had attended nuchi a program in the Ilant h muinthtn. A deilon 
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was also made that other factors have a greater weight in the determination of
 

malnutrition than the attendance to well-child clinics. Thus, it was not very
 

important to distinguish, for example, between children who are 4 years old
 

and who attended a well-child care program for the first 2 years of life, and
 

those children who never attended such a program.
 

A final piece of information which was thought to be important was who
 

attended the child when the mither was absent. 

Part Xl. Food Consumption 

Because of the diffici [ties in administering a food consumption inter­

view, this part was separated from the main questionnaire and will only be 

administered to a sub-sample of the survey population. 

The food consumption questionnaire is aimed at obtaining the following 

informatioa: 

a) a 24-hour food recall for the household; 

b) whether the food consumed at home was self-produced, a gift or 

pur.'hased; 

c) the pr.ce of each purchased food item (so as to determine the 

average cost of the (laily diet); 

d) the frequency of consumption of certain foods; 

e) who consuiimies 'ertain food items (young children, adults, entire 

household, or sick children). 

The 24-hour recall page was left blank, for individual listing of toods, 

after deciding tlhat in many areas the fooads mentioned would be so few Lhit it 

would not be wortht precoding ,it entire page or two of foods;. The initia' 

thought lwliia th, 24-hour recall wan to try to obtain information on indi­

vidual const: pt io, so an to get some idea regarding intralamily foot] 

distribution. Iowever, the presentation ol a different aialytical approach by 

)r. Franklini eliminated the need to obtain individual conslimpLtion. The analytical 

approaclh described includaled the se lection of 1)(11s (Ii etary Quiali ty I (1ces: ) 

if the .anily as ,awhole meets the 1)(Q1'N, yet the lprvscllo l clild is iountd to 

have I nuL it ionla problIem, t.hei it ranlie stat e l tl,t the problem is-; one of 

intra-lami ly distribution, .nd(Inlit one of general l.k of food. 

Tiangle !nut tatitei' Role n t ie Nat inn~al Sulrvey 

As can he drtiltt 'c Irutoi iliove, It was dlecidled, 4IhiI to tilet In' o ( tst irailt 

that It would he . better iizilii ition of the RTI tam' d iliti I0 finiih up 

an outlinie o" the Miiit on in ! uriti on nlfiV y quest 011ai.l1re 'I',ll ot worry about 

C. The Research li 
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the polishing up of specific qupstions, leaving that to a group of Panamanians
 

specializing in questionnaire design. Thus, details such as the exact wording
 

of a question, or the exact answers for close-ended questions, or the way by
 

which family members' data could be matched up, were not considered by the RTI
 

team.
 

As it turned out, however, the "polishing up" which did get done was
 

mainly one of format, and did not get at the minute details which, later,
 

allow for easy analysis and interpretation of the data. Consequently, the
 

final format of the questionnaire cannot be considered "optimum."
 

The major difficulty arising from the incomplete job of polishing the
 

questionnaire has to do with the issues of identification and linkage. For
 

instance, a household with more than seven members ended up having the eighth
 

person with an identical identification number as the first person, the ninth
 

person as the second, and so on. In addition, it will take an extra coding
 

step to link mothers to children younger than 5 years of age. 

Other examples of polishing problems include:
 

- Relationship to the head of household: Unless the child is the son 

or daughter of the head of household, there is no way of knowing 

which child belongs to which adult. Eventually, it might be possible 

to at least link mothers to children. 

- Literacy: The question was asked, "Do you know how to read and/or 

write." In this format the question does not allow distinction 

between people who can read but cannot write, and those who can do 

both. 

- Enrollment in school: The answers were supposed to provide the 

grade wit hin each leve l, but the filnalI format just provided the 

appropriate Ievel. 

- Education costs: No p0Io sliing was done ol this (luestion, so it 

remai ned inquii sit ive and Ioplicated 

- |Reasons; for not l)rea:;tteeding or lor weaning: Origintlly there wan 

on1(. qet;tion witl .1 long list of alLernaLive answ'r., lresently, 

ther are two qu(e;tion;, ald some of the a It(rnative answers have 

been el iiiinated. Ulnfortunately , a large proportion (30 percent) of 

the an!wer, hl iV been coded a ; "otler." 
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Figure 6. Dr. Santamaria's model regarding the utilization of
 

health services. 
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VO"--PRELIMINARY DATA'--' 

In this section of the report we present some of the preliminary results
 

from analysis of some of the data obtained from the Pinamanian National Nutrition
 

Survey. The material presented has not been weighted so that strictly rigorous
 

national-level inferential power is not possible. Furthermore, much of the
 

data is still in the process of data cleaning, adjustment for missing cell
 

values, and other initial steps of data preparation. In the subsections that
 

follow material will be presented on the preliminary results of data analysis
 

of health care, breastfeeding, education and housing conditions as they are
 

correlated with child nutritional status.
 

A. 	Health Care and Nutritional Status
 

Initial analysis of health utilization data and nutritional status revealed
 

some rather unexpected results, and may reflect the relatively raw nature of
 

the data. For example, for children under 5 years of age, the following
 

results were obtained:
 

1. In comparison of those children who suffered from any degree of
 

malnutrition and those children who had no signs of malnutrition, the well
 

nourished children suffered less diarrhea. Specifically, 34 percent of the
 

well nourished reported diarrhea versus 40 percent of the malnourished. (No
 

statistical teats of significance have been conducted on this or any tf the
 

other results.)
 

2. Between well nourished and malnourished children, the well nourished
 

reported a slightly higher incidence of measles. In both groups, however, the
 

incidence was low, i.e., 3 percent for the well nourished and 2.6 percent for
 

the malnourished.
 

3. Between the well nourished and malnourished children the veil nourished 

suffered slightly more skin infectionas: 9 percent versus 7 percent. 

4. Between the two groups, malnourished children suffered a slightly
 

higher incidence of respiratory disesea viz. 31 percent to 28 percent for the
 

well nourished.
 

S. Between the well nourished and malnourished children, the well 

nourished have a slightly lower frequency,of measles vaccination: 28 percent 

versus 31 percent for the malnourished. 

! . 6. Between the two groups of children, the well nourished and mal­

* 	 nourished utilized health care services about equally, via 34.8 percent and 34.1
 

percent.*.
 



One very important point to bear in mind when interpreting these pre­

liminary results is the fact that malnourished children who died may not be
 

adequately represented in the survey data, and hence under-reporting could
 

mean that the impact of malnutrition on children is not accurately revealed in
 
the data since one consequence, death, is not fully included. Further work on
 

this topic is anticipated.
 

B. Selection of Anthropometric Indicators for Panama
 

Based on the previous descriptions of anthropometric indicators, the
 

following indicators were 'elected for use in Panama, for the analysis of the
 

National Nutrition survey and for impact evaluations: weight for height,
 

weight for age, height for age, and combinations thereof. The values on
 

dependability, precision and reliability were not used since the values are
 

applicable to a very specific population and for young children (under 3 years
 

of age), possibly varying under other circumstances.
 

Runs were carried out with preliminary data from the 1980 National
 

Nutrition survey to compare malnutrition rates as indicated by the individual
 

indicators and by 2-way and 3-way combinations (Waterlow and WHO/PAHO, respec­

tively). The results of these teat runs, on an aggregated, national level, 3
 
are shown in Tables 1-5. It should be noted that the tests were run grouping
 

all grades of malnutrition under the classification "low," with cut-off-points
 

for "low," "normal," and "high" values being as follows:
 

weight for height low: < 90% of reference value
 
and weight for age normal: 90 - 110% of reference value
 

high: >110% of reference value
 

height for age:. low: < 95% of reference value 3 
normal: 95 - 105% of reference value 

high: >'105% of reference value 

A comparison between Tables I and 2 shows that weight for age tends to 

over-classify children as being malnourished. As can be seen from the interpre­

tations on the tables, low weight for age could be due to actual low weight or I
 
due to a child being short although having adequate weight for height. Because 

of the inability of the Come& classification to distinguish between the two 
causes this indicator seems to be of less value than weight for height, and 

for this reason it will be eliminated from the analysis as an individual 3 
Indicator. /, , ++ '++ + .++I?
,.,+-- ++ + + "+" q .+ ++ +' '" ++ ++ 


...+ ? + + ii+++6 + 3+
+ +. 2+ + + + i + +++
 



Table 1
 

NUTRITIONAL STATUS OF CHILDREN UNDER 5 YEARS OF AGE IN
 

PANAMA, ACCORDING TO THE GOMEZ CLASSIFICATION (WEIGHT FOR AGE)
 

Weight for Age Interpretation of Nutritional Status % Children
 

Low 	 Actual malnutrition or child with 50.08
 
adequate weight for height
 

Normal 	 Normal child, or underweight tall 38.68
 
child, or overweight short child
 

High 	 Overweight child or tall child 11.26
 
with adequate weight for height
 



Table 2 

NUTRITIONAL STATUS OF CHILDREN UNDER 5 YEARS OF AGE IN PANAMA
 

ACCORDING TO WEIGHT FOR HEIGHT
 

Weight for Height Interpretation of Nutritional Status % Children 

Low Actual malnutrition 25.23
 

Normal Normal 60.53
 

High Overweight 14.23
 



S 

-
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A comparison between Tables 2 and 3 shows that although over 70 percent
 

of the children are classified as being normal or above normal with respect to
 

weight for height, only about 55 percent are normal or above with respect to
 

height for age. This leads to the hypothesis that a number of children might
 

have suffered from malnutrition in some earlier time, and although their
 

height has not been able to reach the "normal" range, they have recuperated
 

from the attack of malnutrition, as indicated by their presently adequate
 

weight for height.
 

A look at Table 4 confirms that hypothesis by showing that 31.77 percent 

of the children, although being classified as presently "normal" or "overweight", 

have low height for age, thus reflecting some past history of malnutrition. 

Table 5 illustrates the 9 combinations of indicators recommended by WHO,
 

and which, unfortunately, does not classify 30 percent of the children in the
 

survey. In trying to determine where these children could have fallen, classifi­

cation-wise, Table 6 was prepared, listing all 27 possible combinations of the
 

three indicatcrs. The data shows us, however, that 8 of the 27 possible
 

combinations resulted in zero children being classified in these positions;
 

further analysis led to the conclusion that these 8 combinations are physically
 

impossible. The remaining 19 combinations can be regrouped into the 6 categories
 

defined in Table 7. Interestingly, these are exactly the same 6 categories
 

obtained in the modified Waterlow classification, which seems to show that the
 

use of weight for age does nct contribute much new information to that obtained
 

from utilizing weight for height and height for age. Thus, further analysis
 

will be done using only weight for height and height for age data.
 

We then proceeded to look at the indicators by age group (Table 8), which
 

demonstrated an interesting pattern and further confirmed our hypothesis that
 

malnutrition seems to hit the strongest during the second year of life, that
 

is,between the ages of 1-2 years. This can be seen by the biggest rate of
 

low weight/height during that time period, and also by the doubling of low
 

height for age rates from 1-12 months of age to 13-24 months of age, with 

*similarly high rates thereafter. This could be interpreted as children doing 

relatively well during the first year of life--actually, there is a somewhat 
higher rate of overweight Infants than st. any other age group--with malnutri­

tion occurring sometime during the second year of life, affecting both Indic
e tors, 

Those children who survive, eventuallyweight for height and height for age, 


recuperate inweight for height, although the effect of the malnutrition
 

episode leaves its mark on reduced height measurements,
 



Table 3
 

NUTRITIONAL STATUS OF CHILDREN UNDER 5 YEARS OF AGE IN PANAMA
 

ACCORDING TO HEIGHT FOR AGE
 

Height for Age Interpretation of Nutritional Status % Children 

Low Past history of malnutrition 44.92 

Normal Normal 47.56 

High Tall 7.51 
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Table 4 

NUTRITIONAL STATUS OF CHILDREN UNDER 5 YEARS OF AGE IN PANAMA
 

ACCORDING TO A MODIFIED WATERLOW CLASSIFICATION
 

Weight/Height 

Height/Age Low Normal High 

Low 11.81 30.29 6.88 

Normal 11.88 28.78 4.27 

High 2.24 3.10 .76 

Actual malnutrition and past malnutrition: 

Actual malnutrition: 14.12 percent 

11.81 percent 

Normal: 31.88 perrent 

Normal with pant hintory of malnutrition: 30.29 perLent 

Overweight: 5.03 percent 

Overweight, with past histoy of malnutrition: 6.88 percent 
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Table 5
 

NUTRITIONAL STATUS OF CHILDREN UNDER 5 YEARS OF AGE IN
 

PANAMA ACCORDING TO WHO CLASSIFICATION
 

Combinations of Indicators Interpretation of Nutritional Status % Children 

Normal wt/ht + low wt/age Normally fed with past history of 21.15
 
+ low ht/age malnutrition
 

Normal wt/ht + normal wt/age Normal 23.11 
+ normal ht/age 

Normal wt/hit + high wt/age Tall, normally nourished 2.73 
+ high ht/age 

Low wt/hi + low wt/age Presently underfed++ .88
 
+ high lit/age 

Low wt/hi + low wi/age Presently underfed + 10.51
 
+ normal ht/age 

Low wi/ht f normal wt/age Presently underfed 1.79
 

+ high hi/age 

IIighwt/h + high wi/age Obese ++ 1.10 

I low hlt/age 

High wt/lt 4 iormnal wt/age Presently overfed with past history 4.16 

4 low hi/age malnutrition 

High wt/hi + high wt/age Overfed but not necersarily obese 4.52 

*lormal iht/age 

30.03Other 
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Table 6
 

NUTRITIONAL STATUS OF CHILDREN UNDER 5 YEARS OF AGE IN PANAMA, ACCORDING TO
 

ALL POSSIBLE COMBINATIONS OF WEIGHT FOR HEIGHT, WEIGHT FOR AGE, AND HEIGHT FOR AGE
 

Combinations of Indicators Interpretation of Nutritional Status % Children
 

Weight for Height: Low
 
Wt/Age lit/Ate
 

Low Low Acute on chronic malnutrition 11.81
 

Low Normal Presently underfed (f) 10.50
 

Low High Presently und,.rfed (tt), tall 0.79
 

Normal Low N.P.1 0.03 

Normal Norma I M.A.2 1.38 

Normal High Presently underfed, tall 1.34 

High Low N.P. 0.00 

High Normal N.P. 0.00 

High lligh Presently underfed, tall 0.10 

Weight forjleight: Normal
 

tgeflt/Age
 
Low Low Past malnutrition 24.23
 

Low Norma l M.A. 5.16
 

Low IIigh N. 1. 0.00 

Normal Low M.A. 6.06 

Normal Normal Normal 22.75 

Normal High M.A. 1.14 

Ili Rh L.ow N.P. 0.00 

High Normal M.A. 0.116 

Ifigh Ii1 gh Tal 1, normal 1.96 

Wjti-ght for _ i ht : lii h
 
W+_A H+Plt
(/y-


Low Low overweight, with papt malnutritiOll 2.17 

Low No Ilia I N.1'. 0.00 

.ow Iligh N. 1. 0.00 

Normal .<,w ireteiitly ,iiwrid, with pant malnutritifl-, 3i7'J 

Normal Nil rli.$ I M.A. 	 I It) 
(,00No riaal Iigh N. I'. 


high w Jlhtr ( II), with pa44 mtlnB111,I'lrl lol 0 1)-1
 

tiA I , Ili$ I .th n 	 I 1lHigh NO)rma| vriI git r il 
Il lIh I gp W tiPt,, 	 0 ,16th 	 I 


IMoA. I itat All it ttatlthrm i 

Alt h igh the':, i liii lv owl i.,pi al t it 1114 1 IIC at 1441 Y 1 il It , 

(i)I113111n1 , t.i -x implr, llihr Il i [ii li ltA 14o
 

low wI / .r trlow 11. IIIi t-stilit
 

Nolmo l W /lt i-'ii 1 '.,1 11401M 

Nuinal hi /agp 'oflII),. #$film
 

If: Wt/Agi.- - (Wi/ll) - ilt/Al.t ), ihrqi
 

W /Age ( 'ill ( w ) -J'ii ,',, ,itL,, Wit/ArI ,
 

IN.,i Nipt PI',nniti,i
 

Arilel Is m I.-visio throselti . l o'e it-ailt , lioti ltot tIl t iliri n 
Isom i(lhr t lilvry l0ll iiss1uir Iir~ter 13t'gpli*. Ir 

fit1 



Table 7
 

REGROUPED CATEGORIES OF NUTRITIONAL STATUS OF CHILDREN
 

UNDER 5 YEARS OF AGE IN PANAMA 

Combinations of Indicators Interpretation of Nutritional Status % Children 

Weight for Hei g ht: Low 

wt/A - lit/AS,-
Low Low Acute on chronic malnutrition 11.81 

14.11Low Normal Prenf'ntly underfed 

Low Ifigh Presently underfed 14.11 
14.11Normal Normal l'retently underfed 

Normal Ifigh Presently underfed 14.11 
14.11Itigh Ii gh Preuently underfed 

weI ht .! Iei ht- Normal 
Wt/Age ft/AR. 
low Low Past malnutrition 30.29
 

Normal Low Past malnutrition 30.29 
31.87Low No I this I No rmal 
31.87
Normal Normal Normal 
31.87Norma I ItI gi Normal 
31.87Ii gh NosI ma I Normal 
31.87ItIh i gh Normal 

Weight , r lierIF~ht f Illh 
Wt!AI it/Afar
 

Low l.,,w Overweight, with past mialctUtrit ion 6.89 

Noa l.,ow Overweri|ght. with patat malttrition 6.89 

maliutri ton 6.69
Iifiih 1.tw Overw eght , withIpast 

5.03Norma I N,ma I )vc- wrIgrht 
5,03!!1 Kth Normal Over Iw Igiht 

111 Ith It Iglh )veIw ieght. 5.01 



Table 8 

NUTRITIONAL STATUS OF CHILDREN UNDER 5 YEARS OF AGE 

IN PANAMA, BY AGE GROUP 

Weight for lHiSht 
Low Nori.a I igh 

Height 
Low 

for Age 
Normal High 

I 
13 
25 
37 

49 

- 1' 
- 24 
- 36 
- 1,8 

- .O 

22.30 
30.85 
23.89 
23.73 

25.40 

5?.79 
55.52 
63.84 
63 39 

65 

23.91 
13.63 
12.27 
12.88 

9.18 

25.58 
51.49 
46.12 
48.52 

51.83 

61.91) 
41.84 
47.42 
45.15 

42.15 

12.43 
6.67 
6.46 
6.33 

6.02 



I For purposes of program planning, the anthropometric data has been broken 


down by provinces and.districts. Although these data are not shown in this
 

report, it should be noted that the same types of analysis should be carried
 

out, by age groups, with province- and district-level data.
 

C. Knowledge, Attitudes and Practices (KAP)
 

Nutrition intervention programs attempt to impact on a child's nutritional
 

status by changing certain characteristics of the surrounding environment. In
 

many instances, these changes are moderated by attempts to influence knowledge
 

and attitudes of the child's guardians. Education, then--particularly nutrition
 

and health education--becomes an important intervention, or an important 

requirement in other interventions.
 

The KAP model, inherited from family planners, has been widely used in I. 
explaining the sequence necessary to bring about a change in practices or 

behavior. Itassumes that changes in K (knowledge) will lead to changes in A 

(attitudes), which will eventually lead to changes in P (practices or behavior). 

Evidence from the field, however, seem to suggest that, in some instances, 

practices my change first, leading to changes in knowledge and attitude, or 

that attitudes may change first. However, no mtter what the initial sequence, 

knowledge and attitudes must change if the new practice is to be sustained for 

a significant period of time. 

Thus, indicators of changes in knowledge and attitudes may be Just as 

valuable in an evaluation as indicators related to practices, and my, in 

fact, help explain why a particular intervention shows no improvement In the 

nutritional status of its target population.
 

With respect to foods, the practice indicators would be food consumption
 

and infant feeding practices (described below); indicators for knowledge and 

attitudes have not yet been considered, since there are no tested indicators, 
and although they might be considered in the future, it io not within the 

scope of this report to identify any.
 

Indicators for knowledge, attitudes and practices related to health
 

follow the sawe subdivision as above: practice indicators will be described 

in the "health" section; knowledge and attitudes indicators might be considered 
in the future, although their selection and discussion is not part of this 

report, 
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1. Food Consumption
 

Although the 24-hour recall method for eliciting information about
 

food consumption has been shown to be not very accurate for individual estimates,
 

it is considered to provide a fair estimate of intake for large samples.
 

Because of INCAP's long history in conducting and evaluating food
 

consumption surveys, most of the tabulation of food adequacy data will be
 

carried out by them. At this time, the tabulations are being revised, and it
 

is not possible to make any statements concerning food consumption in Panama.
 

A word of caution is needed with respect to the analysis of any food
 

intake data. Although the food intake is compared to the USRDAs, there is
 

still much discussion as to what the RDAs.mean. It is known that individuals
 

vary tremendously in their requirements, due to differences in aetaboliu,
 

level of physical activity, and presence or absence of infections and diseases.
 

Thus, an intake which is adequate for one individual may not be adequate for
 

another; and may not even be adequate for the same individual at all times.
 

According to Wolanski (1974), "the same level of nutrient intake can produce 

more than one nutritional status depending on the whole ecological situation
 

of the individual." The National Academy of Sciences emphasizes that "RDAs
 

are recomendations established for healthy populations"; with the exception 

of energy, the RDA are "estimated to exceed the requirements of most indivi­

duals and thereby to ensure that the needs of nearly all in the population are 

met. Intakes below the recommended allowance for a nutrient are not necessarily 

inadequate, but the risk of having an inadequate intake increases to the 

extent that intake is less than the level recomended as safe." With respect 

to energy, The National Academy of Sciences states: 

The allowance for energy is treated differently from 
allowances for specific nutrients. Because a surplus of 

is stored as tat, the continuedIenergy from any source 
excessive Intake of energy leads to obesity and my be 
detrimental to health. Recomanded allowances for energy are 

* 	 estimates of the average needs of population groups, not 
recmmanded intakes for individuals. These needs vary from 
person to person and are not easily predictable without detailed 
information about physical characteristics and activity of the 

sexindividual, Mence,# j g energy needs for each age and 
group are provided ol guSaidelines and ore soL intended as 
reco0iended allowances. 
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D. 	Feeding Practices
 

Because of the discernible pattern of malnutrition in children under 5
 

years of age, with greater proportions of low weight-for-age in younger children
 
and increased proportion of low height-for-age but adequate weight for height
 

in the later years, and without an obvious relationship between nutritional
 
status of the child and household food intake, it seems likely that malnutri­

tion occurs early in childhood--around the second year of life--and is later
 

corrected--as evidenced by the adequate weight-for-height ratios in older
 

children.
 

:t becomes likely, then, to suggest the hypothesis that feeding practices
 

during the first year or two of life might be responsible for the early cases
 

of malnutrition.
 

Feeding practices encompass both breastfeeding patterns and the introduc­

tion of other foods. Preliminary information from Panama on both subjects is
 
provided in Tables 9-14, although it should be stressed that, due to the high
 

proportion of missing values, this information cannot be taken as final. It
 

would be useful, later on, to have information on the ages of the children who
 

were still being breastfed at the time of the survey, to determine whether
 
those might be added, theoretically, to the older age groups. Itwould also
 

be interesting to have information-on the income and urban/rural distribution 


of breastfeeding.
 

The information presently available shows that, of the respondents, 15
 

percent of the children under 5 years of age were never breastfed (which is a
 

relatively low figure); 22 percent were breastfed for less than 6 months and
 

27 percent were breastfed for at least one year. Future tabulations, to 


provide information on nutritional status of each child according to the
 
length of breastfeedin8 might provide further insight into the causes of
 

malnutrition.
 

The reasons most often mentioned oy the survey respondent for not 

breastteeding the child (Table 13) were: lack of milk (30.5%), illness of the 
mother (21 percent), and not wanting to (21 percent). Interestingly, most of 

these reasons (with the exception of maybe some severe illness of the mother), 

which accounted for 72.5 percent of the responses, could probably be Improved 
by education about brestfeeding. The inability to breastfeed due to having 

to work was ot a separate category, and might be Included among the "other" 
reasons (i6percent), and thus its relative Importance Isdifficult to Judge.
 

3
 

I
 

3
 

I
 



The main reasons for stopping to breastfeed related to lack of milk (25
 

percent) and other (34 percent). Having to go to work represented 9 percent
 

of the responses,
 

Information 	on the age at which specific foods were introduced seems to
 

show that most of the foods specified were introduced between 2 and 6 months
 

of age. Milk was the one exception, with close to 50 percent of the respondents
 

stating it had been introduced by I month of ate; beans and meats were the
 

other exception, being introduced by most respondents after 6 months of age.
 

The information on age of introduction of milk provides some insights 

into breastfeeding patterns. For example, the number of children who were 

never breastfed or were breastfed for less than one month was smaller than the 

number of children who received milk by 1 mo-th of age, probably meaning that 

breastfeeding for certain children oas not total, which could result in an 

earlier introduction of a source of contamination and infection than would be 

expected from the information on breastfeedinS alone. The samt holds true for 

those children who were introduced to other foods during the earlier months of 

life. This Information, then, warns us of the possibility of early supplementa­

tion to breastfeeding, with consequent contamination and food allergy problems. 

It might be worthwhile to run a table, at a future date, looking at nutritional 

3status by age of introduction of other foods. 
E. Education
 

Any consideration of education as a variable in a nutrition intervention 

model must recognize the interaction of education with other factors in affecting 

nutritional status of the child. Specifically, the number of years of primary 

or secondary school completed by the parent may have a distinct bearing c3 the 

nutritional status of children in several ways. " 

The level of educational attainment of parents affects practices in the 

home, perhaps encouragingparticipation of the mother in the labor market, 

5altering her employdnt 'status and consequently her time availability inthe 

home. As income determinants, both vocational and formal education may contribute 

* 	 to higher returns to the househod with subsequent Increased food expenditures. 

Indicators other than income are affected by education. Years of school 

attended can be used as a proxy for literacy, which is thought to be a positive 

I determinant of nutritional status, again in terms of returns to the household
 

as well as Increasing exposure to nutrLtion or child care Information, although
 

LI|­



it may have as a consequence increased bottle feeding as well. The usefulness
 

of certain nutrition intervention programs would be limited by the presence of
 

illiteracy.
 

Most importantly, the knowledge, attitudes and perceptions of the target
 

population are affected through alterations of food taboos, food beliefs and
 

feeding practices. Some permanence is implied through KAP change that might
 

not be achieved in an intervention program.
 

UNESCO defines as literate a person who has completed four years of
 

primary education, the premise being that it is at this stage that the reading
 

and writing process are firmly established. It may be worth nothing, however,
 

that this standard would not classify as literate people who have used voca­

tional education, literacy classes or other informal education that might
 

further reading skills. It would be useful to break the UNESCO test into
 

finer categories to analyze effects of differential educational attainment of
 

mothers on the nutritional status of the child. Data in Panama will allow 

examination of attainment level in formal and vocational schooling as well as 

infornation as to whether the respondent considers himself able to read and 

write. This will facilitate validation of various hypotheses establishing 

positive or negative correlations between education and nutritional status of 

the child. For example, preliminary data would seem to suggest that formal 

education beyond a certain point make; little additional contribution to 

knowledge on child care--that information comes mainly from contact with 

health personnel or acces;si;bility of information. 

The educational attainment of other fami ly member-; may have an effect on 

the nutritional :status of the child a; well. l,evel of education of the person 

who "keeps" tih child is important when the mother's time is not available for 

child care. Educational attainment of the father could be important in deter­

mining tie KAlP in the hou:sehold and thus have an influence on the nutritional 

status of the child. 

F. lou;sing and Nultrition 

No 	 individhiualIs exist in total isolation, and few remain uninfluenced by 

to family and household chiracteristics. indIvidual nutri­variable:s r lat iK 

tionial ,tit ; r('aIlln be as licl('i a1 lctor of fam111ily 'crnomlllll I and h111(bousia ng col)dition=s 

an of individual .;iarn i g power or health. Variables I t,lh illt lal aind exteinl 

to housfhldn will effect Ilie ,,ctual and Po11t1leli a ,.;l lth St .t otfl in(dividub als 

living inl hoisAeh lil . Ext(rlial varia.bles relevant to nutritin l :tIt 15 



include housing construction, access to sanitary and health services, owner­

ship of labor-saving devices, etc. The length of time of residence will
 

naturally affect access to information and should be considered when examining
 

each household's relationship to these external factors. Internal factors,
 

such as family size, composition and hierarchy, also impact upon individual
 

nutritional status. Family composition plays a particularly crucial role in
 

nutrition for preschool children, since interventions designed to alleviate
 

malnutrition usually depend on the cooperation of adults within the household
 

of targeted children. The following sections present a preliminary analysis
 

of several relevant household characteristics--such as housing conditions,
 

family composition, and migration patterns--ahd suggestions for integrating
 

such information into the design of nutrition programs in Panama.
 

Family Composition
 

The survey covered a total o 5,775 families. We define a household as
 

all persons sleeping under one roof. The head of household is self-designated
 

in most households. For later analysis, we will be able to make distinctions
 

between "economic" head (i.e., the individual who takes responsibility for 

allocating the household's resources; us illy the chief generator of income) 

and "cultural" head (i.e., in many cultures, the senior male in the household, 

regardless of his power to make binding economic decisions for the household). 

Table 15 is a breakdown of several household characteristics, by the sex and 

marital status of the head of household. 

re sex of the head of household is particularly important in cases where 

a mother of p re- schooler; is the economic head. As a rational individual, 

these women can and do consider the opportunity cost of time spent in the home 

versu s Lime, spent ini ini come gene rat ing activities outside the home, particu­

larly when they are the chief income generator and/or household income is at 

or below the poverty level. Programs de;ign ed to alleviate mal ut riLion among 

preschooler; whi'h will require inputs of moth(er's Lim,e should be ,ssesse(l 

accor(lingly. Sinrice there in probably a niegativ e correlation hvltw('Zn in cone 

and malnutri t lol, ion s d i ili wonen-headednut rit program; uhoil emphas ize ch(Iren 

househol(ds s inrice women's average individuai inicome wa;s $90 Hal boa s monthly. 

Thiis (oampa re:; vr unlavorcably 'With tlie auverage inrdividual iln(come of maie-heads 

of household's of $190 ball,); monthly. Inicomie froui other members of the 

Iiouielh() ld does not apipareltly help the tem;aiIe headed houn;hsl;--,15 slhown inl 

'ale 15. All '.Ltegori'es of female headed h(ouseholds have I lower inicorie per 
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capita than male-headed households.
 

Analyzing family composition may enable us to track the role played by
 

other adults or more mature siblings in the care and feeding of preschoolers.
 

The data will require further work before inferences for Panamanian households
 

may be drawn.
 

Preliminary analysis shows the± average household consists of an adult
 

couple and two of their children. Half of the households include one child
 

from a previous union and almost all households include at least one addi­

tiona, family member.
 

Housing Data
 

Due to broad-based government housing programs over the last few years, a
 

very high percentage (77 percent) of families in Panama own their own homes.
 

The quality of housing is reflected in the number of people per room, as well
 

as in the construction, access to water, sewage and lights. Table 16 contains
 

a number of key housing quality indicators, broken down by ownership and urban
 

or rural location.
 

Migration
 

Access to both public services and quality housing improve with length of 

residence in an area, as migrants move along the learning curve and become 

familiar with the full range of opportunities available to them. Thirty-four 

percent of all persons surveyed had migrated aZ some point during their lives. 

The data does not permit us to distinguish circular migration, nor to identify 

trends in sectoral migration, i.e., rural to urban. However, relevant analysis 

can be made with respect to length of residence and occupation, education and 

other socio-economic variables. Further work should include an investigation 

of the percent of migrants who move with young children, to determine the need 

to improve the accessibility of nutritional programs to immigrants. 

G. Conclusion
 

The analyses to date of the survey data have served to test the data, 

reveal further cleaning requirements on the files, the nature of additional 

data needs, an(1 have suggested future approaches for analysis. During the 

next year of the project a major investment of time will be devoted to analysis 

of the data, especially testing evaluation models and "fleshing out" the 

economic models. The data will be analyzed from any conceivable perspective 

in order to i(lentify cost-effective and reliable means of nutrition program 

evaluation. 
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Table 9
 

CALORIC ADEQUACY OF HOUSEHOLD DIET AND NUTRITIONAL STATUS
 

OF CHILDREN UNDER 5 YEARS OF AGE
 

Nutritional Status Caloric Adequacy
 

(wt/ht) <60% 60-75% 75-90% 90-110% >110%
 

Low 11.67 11.67 20.00 21.67 35.00
 

Normal 12.89 12.89 18.04 14.95 41.24
 

High 11.43 20.00 17.14 14.29 37.14
 



Table 10
 

PROTEIN ADEQUACY OF HOUSEHOLD DIET AND NUTRITIONAL STATUS
 

OF CHILDREN UNDER 5 YEARS OF AGE
 

Iutritional Status Protein Adequacy
 

(wt/ht) <60% 60-75% 75-90% 90-110% >110%
 

Low 73.33 10.00 3.33 8.33 5.00
 

Normal 72.16 4.12 5.67 7.73 10.31
 

High 62.86 5.71 20.00 2.86 8.57
 



Table 11 

BREASTFEEDING PATTERNS 

Percentage of Children 

Never breastfed 15.592 

less than 1 month 6.678 

1-3 months 15.186 

4-6 months 9.117 

7-11 months 8.914 

1-2 years 25.581 

less than 2 years 2.816 

still breastfeeding 15.679 

does not remember A- IR 



Table 12 

PATTERN OF INTRODUCTION OF FOODS 

Food Age of Introduction (months) Percentage of Childre 

Fruit Juices 0-1 month 25.26 

20.90 

.41t .1s 25.07 

4 montlis 8.45 

5 months 3.97 

6 months 9.34 

7-12 months 5.65 

13-60 months 1.36 

Maqhed Fruit 0-1 month 9.62 

2 months 20.72 

3 months 28.98 

4 months 13.18 

5 months 6.50 

6 months 11.51 

7-12 months 8.62 

13-60 months 0.86 

Mashed Vegetables 0-1 month 2.81 

2 months 7.51 

3 months 23.24 

4 months 17.91 

5 months 11.19 

6 months 19.72 

7-12 months 17.00 

13-60 months 0.63 

Soups 0-1 month 3.66 

2 monthti 5.60 

3 monthti 19.49 

4 months 16.69 

5 monthS 11.63 

6 moniths 24.72 

7-12 tm iltt 17.45 
11 



Table 12 (cont.) 

Food Age of Introduction (months) Percentage of Children 

Cream of Cereals 0-1 month 9.07 

2 months 10.02 

3 months 22.94 

4 months 14.54 

5 months 8.26 

6 months 18.65 

7-12 months 15.35 

13-60 months 1.17 

Milk 0-1 month 49.92 

2 months 9.08 

3 months 7.98 

4 months 5.04 

5 months 2.73 

6 months 11.29 

7-12 months 11.29 

13-60 months 2.68 

0-1 month 2.73 

2 months 11.19 

3 month'S 23.68 

4 months 13.45 

5 months 6.97 

6 months 18.66 

7-12 months 16.91 

13-60 months 1.41 

Eggs 0-1 month 3.83 

2 months 3.58 

3 months 12.87 

4 months 18.52 

5 moniths 9.15 

6 month" 24.05 

7-12 monthsi 26.12 

13-60 :imthn 1.88 



Table 12 (cont.) 

Food Age of Introduction (months) Percentage of Children 

Beans 0-1 month 

2 months 

3 months 

4 months 

5 months 

6 months 

7-12 months 

13-60 months 

Meats 0-1 month 5.26 

2 months 1.05 

3 months 3.84 

4 months 3.92 

5 months 4.42 

6 months 17.91 

7-12 months 59.39 

13-60 months 4.21 



Table 13 

REASONS FOR NOT BREASTFEEDING 

Reason Percentage of Respondents 

Lack of milk 30.51 

Mother's illness 21.08 

Child's illness 7.35 

Did not want to 21.08 

Lack of nipple 4.16 

Other 15.67 



Table 14 

REASONS FOR ENDING BREASTFEEDING 

Reason Percentage of Respondents 

Lack of milk 25.20 

Mother's illness 12.87 

Child's illness 5.21 

New pregnancy 12.i2 

Wor', 9.53 

Other 34.14 



To this point in time, considerable staff time and resources have been
 

devoted to assisting the Panamanian Ministry of Health in the development and
 

completion of the National Nutritional Status Survey. The objective of RTI
 

staff and consultants in assisting tile Ministry in this fashion has been tile 

beneficial cooperation gained, as well as the greater familiarity with Panamanian 

operations, methods of government management, and other potential influences 

on nutrition programs. 

Tie project has now arrived, however, to the point where analysis of the 

survey data can more directly meet tile objectives of the project, i.e., the 

development of nutrition evaluation methodologies. Subsequent analyses will 

be conducted with weighted data, where appropriate, and with fully cleaned and 

edited data files. The results presented in this section of tile report are 

strictly preliminary and should not be quoted as fully documented and analyzed 

data from the National Survey.
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Ilousifig 
Table 16 
chalc Le'is Lics 

Tenant Status 
Rt,'a I 

76'. 
Urban 
24% 

Combined 

owned 
ren ted 
Other 

,o!2 , 
10% 
8% 

51" 
35' 
14% 

74% 
16% 
9% 

Rooms/person .47 .56 .49 

Bedroonis/per.cn .29 .33 .30 

Access to potable water 

no risk 
low risi 
high risk 

43" 
22 
35% 

67 
.2 
10% 

48% 
22% 
29% 
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rENSIONADO 

U 
U 
U 

6 

7 

MSTAINVALZDO 

JUBILADO 

PINSIONADO 

U 
Ul 

66 

7 

9 

LSTA INVALIDO 

JIIRILADO 

rENSIONADO 

E] 

U 
[] 

6 

7 

a 

ISTA INVAI.UDO 

JUBIADO 

PFNSIONADO 

[] 

] 

[U 

' 

7 

8 
RIIIRXO 

OTR'. CONDICI14 

[] 

U 
9 

10 

RTIL.'.DO 

OTRA CONDICKION 

U 
] 

9 

o 

rTIR'0O 

TRA CONDICION 

U 
] 

9 

ID 

RETIRADO 

HRA CONDICION 

U 9 

U ID 

R[TIRADO 

OTRA CONDICION 

U 
0 

9 

10 

REiIRADO 

OIRA CON,)ICN 

U 
U 

9 

1o 

R1ntmADO 

OTRA CONDICION 

[ 9 

U] 10 

IT.- EN LOS ULTIMOS 6 ?IESES CUANTOS MESES HA TRABAJADO? 

MUSES 0s I [ eESESES 0 MESES MESES E3 N1ESES D MUSES 0 

IS- CUAL ES SU OCUPACION PRINCIPAL Y CUANTO GANA? 
( ar. C' , __ ______ -_ _________.____ - __. _____. 31.. .... 

OC1.JP PRINCIPAL SALAPIIO O-UP PqINCIPAL SALARIO OCUP PRINCIPAL SALARIO OLUP INCIPAL SALAIl OCUP PRINCIPAL SALARIO OCUP. PRINCIPAL SAI ARIO OCUP. PRINCIPAL SALARIO 

OC I ___ ___P_ SLRI O PICIA _______ARI____PICIA 

19- CUAL ES SU OCUPACION SECUNDARIA Y CUANTO GANA? 

OrUPACION SALARO I OCUPACION SARI N SALARIO OCUPACION. SALAflIO OCUPACION SALARIO. OCUPACION SALARIO OCUPACION SALARIO 

0- TRABAJA 0 TR BAJO LA ULTIMA VES COMO: 
P rIRIIANI-NIE 

F%PL+ PERMANENTE I FlI . PFRMANENTE U lPI. ruRhIANNTE FmPL /'ERMANFNTE Emnr PERMANENTE U] I . IURIANLTE 
PRI' 

EnI.. 
[ I 

mR . I s.% rRIV. E] I txtr ,lA v. I t IR A PRIV. [] I EPRtS,,I'RIV. I .IrRI['A
mrRISA EMI'• 

2 IItPL. EVENTUAL U 2 EMIPL. EVENTUP.L E] 2 EwiIL. EVENTUAL U2 hL. EVFNIUALr1 2 EIrL. EvENTIIAL U 2 F'.IrI.. EVINlALD2EIMPL. EVENTUAL - LkIMI-ISA PRIVADA. LIIISA PRJVADA. 

G0 8I 1 E R N 0 3 C 4) 5 1} kI R EEIPLEADO DEL G 0 B I E R N 0 3 GEwIILEADO0 8 1 E IIRDELN EPIE.IEADO 
LIrRLSA PRIVADA., EMIIIEISA PRIVADA. UMrKLSA PRIVADA. EMIRZSA PMADA. IMI'R5A PRIVADA. 

0 0--3 G 0) B 1 1, DEL--14 0 3 E'MPI41tIAD(I DELN 0I 3-R G.N 0 j1 G 0 a I E R N 0 1 EIIPLEADO DELEMPLEADO DEL EIPLEADO DEL 
! H4AE-%fE. OU rGalNEE. OU rERIANLNTE. U ERIANCNTI. LU VRMANrNTE. U rlRMANI NTE. L-J PI-IRlANENIL. 

ri E MIPLEADO DEL r-U ElIPLEADO DEL AE 11PLE ADO DEL U FIP LEADO D ELr 4 EMIPLEADO DEL U4 EIPLEADO DEL ~ I IPLFADO DEL GOBILRNU EVLIlUAL 4rUAL
G'RRIIR%O L'.ITLkL GORIIKNO EVEINTUAL GODIERNO EVENTUAL U GOBIERNO EVENTUAL 4(UDIERNO EVENTUAL U GODINO EVL , 

$ 
TRADAJO CUENTA STRAUAJO CUENTA - TRABAJO CUENTA E
TRIBAJO CVENTA E] $ TRAIAJO LIENTA ' TRABAJO CUENTA E]L TRABAJO CUENTA PERIANLNT.PFRMANLNTE FROI'LA PERIlANENT. PROIIA rERMANENTE. PROIA PERMANFJ4TE. PROI'IA PERIANENTE. PRUIhA

PROr' PtRMA.NITE- PROPIA 
UNTA OlIE NTA F TRAsAJO CUENIATRAm'.30 CITE NTA U TRt AJO lUENTA U TRARAJO CUENTA TRalA JO CUENTA Q trAaJo CUENTA TAT 4 

rRoPIA EVETUAL EluP,.A EVENTuAL [ PROPIA EVENTUAL rOpA EVENTUAL - ROPIA EVENTUAL ROa EVENrUAl - m nA EVENUAL 
U 7 PATRON. 0 7 

'.TRON. U 7 PATRON. 7 ? PATRON. [ 7 PATRON. Q 7 PATRON. 7 IPATRON. 

PAMILIAR. 0- I TRAIAJO PAMILIAR. - I TRAIAJO FAMII.IAR. Q I 
TRADAJO FAMILIAR. 0 a TKAIAJO FAMILIAR. I TRAIAJO FAMILIA. I I TAAUAJO FAMIUAR. 0 I TRKAAJO 

http:TRAm'.30


0 C U P A C 1 0 N MCont.) 

19 'PERSONA 2a PESN 33 PERSONA 48 PERSOi!A 5' PERSONA 68I PERSONA 78 PERSONA 

21.- A QUE SE DEDICA LA EIPRESA 0 ESTABLECIMIENTO PARA LA CLIAL USTED TRABAJO0I? 

Cu.-TKxmON [3 1 CONSTRICMIO f I CONStRLCCUN 5I CONSTRUCCION I (T)NSTRUCCION I -- iuco E] I..SIRUCCIONO 

TvKT []2 TRANSIVRTE 52 TRANSTORTE U2 TRANSI'ORTE 2 TRANsI'oRTE [3 1 ThANSIIJRTE [] 2 TrRANSPORTE52 

CDMZCAL 010 1 COMERCIAL [33 CUMERCIAL FJ3 COIRCIAL E] 3 CUMI:RCIAL [3 3 omrIRCIAL [] 3 CONILRCIAL [3 3 
vNDL:TZIAL [34 INDUSIRIAL []4 INDUSTRIAL [] 4 INDUSTRIAL 4 IND)ISIRIAL []4 INDUSTRIAL [34 INDUSTRIAL [34 
AGROMMtAR.10 53 W1IMARIO A(;RorrcUARIO 5] ACI'OPECUARIO E]5 ACROII MiARIO [35 AGPOM CUARHO Fj ArRIOPLCUARIO [j 5AGREI [] 3 

"ELKO U ' tII~v wU 6 LJIO[ r I co E 6 na [3 6 r~rI~aCX) 6 PIJIuI it'[l 6 
SUNIMOS 57 S-tYicuIS 7 SFRVICIOS [3 1 SLR'. ICIOS [37 St RVICIOS [~7 SI RVILIOS [37 SIRVICIOS [37 
COVLNIACIONES E] I (UINICAClONES A3 CO'IUNICAC1NES 8 C"MUNIC,%CIONES U S CINICAM1NES E] 9 (11MUNICACIONLS 8a CMUNICACIUNCS E8 

0,~RR D'.NCARI) IIANCAkI()r IJANCARI BANCARIONCARIO 11ANCARKO
9

OFANER L OrIANIRO o~ 9 I1INAN(IF RO U IIANCIERO U IN'N1U i-O~NN1R ' INANCIERO El 
%0 MaAo010 1NOTRAIRAJO [310 NOTRARAJO []10 NO TRAOAJO [JIo NOTRAIIAJI []10 NO TRADI.%JO [3]10 NO TRADAJO - [10 

22.- CUANTAS HORAS TRABAiO LA SEMANA PASADA'J- .HiOK'.S [Ell ciit I HU.S ML IlORAS HOIRAS ~jlIIJRAS Lul IIORAS IilIORASEi 

23.- SI ES ENIPLEADO ASALARIADO (Temporal * Perrnanente) QUE SUELDO 0 SALARIO GANA ACTUALMENTE EN SLY OCUPACION PRINCIPAL? 

(AMO EL SUELDO BRUTO)I 

I DtA71 Bf. Ol D IARIO of.-___ DIARIO 9 ____- DIARIO I/. ___ DIARI Ib-____ DIARIO 51. ___ DIARIW) ab.~-JE.%% SEM.ANAL ____ S17UAN'L ____ SUKIANAL ____ SItIANAL ____ SE91ANAL ____ SEMANAL ____ 

QtlC%(tL jQUIM(FNAL QUINCI1NAL QL!INIINAL QUINCETNAL QUINCEHAL. QUIN(T HAL 

.e4W\SLA L MEN SVAL _____ rNSUAL IINSUAL ____ MINSUAL MrNSUALJ j ____ M____ ____ 4NSUAL 


24.- EL NIES PASADO CUANTO DINERO RECIBIO POR LO SIGUIENTE:
 
4

SALARIO T )ARNALFS.0V SAL-.RIO Y JORNALES: SAL'.RIO Y JORNALES: SALARIO Y JflRMALES: SALAIO Y JORNALES: SALARID Y JORNALES: SALARIO Y JORNALES:
 

ILNT'. DE rRODICTOS:L!S VFNTA DE PROOUCOS: - VNT A D E PRODUCTOS: - yNTA DCE -.... -. DC.
V. ROOUCIOS: VI NrA DL PROOCOS: VtNTA -- IJUCTOS: -YENTA DE PRODUCOS:..... 

%TNI4 DE SERCJOS:QA-)L- V)N A DE SERVXC)OS:- VEN-r. DE SFRVKJOS:- VEN4TA DE SERVICIOS ... VENIA DE SERVICIS:.... VENTA DE SERVICIOS:-.. VENTA DE SEAVICOS:..
 

GANANCIA D E.~. GANA NCIA 
 D E GA NA NCIA D F G A NAN1CIA D E G A NANCIA DCE CA NANCIA D E GANANCIA DENUEGOMO - 01 NLICCO- N(IO:StG-0 NLtiUCID 1.IO: NI(,')LI: ;___ NtU IUIICIMI
 
O)MISXON: ____ COmemsIO: ____ 
 ON COllISION: COllISION - COllISION: - CUMISI:ClISION:­

0
0 1V ID FNOD .0 co D I V1D0E -4D0 DI V ID FND D0 1)1V IDE ND D0 [)I v 1 ) .N 1 1 D I VID E ND0, D I VID E ND 0rs-TIEESFS: - NERLSIS: - INTERIISES: ___NTI-RtSS:- INTURLSI.S:- INTL%ESLS: - INTI KESLS:-

JUIILkCION:Q2-) M-ISION Y JtUBLtAtION____ PENSION Y IWLltACION4:_... TtENSION Y JLMILACION:-.. iENSIOrV Y IIIIIL-ACION:.... rENSIuN V JLM ILACION:..-. PENSION Y ILBILACION:.... 
LOTERI&. CA3ILOS._.-, LOTERIA. CABALLOS,...... LOTERIA. CABALLOS._ 101 :.RIA. CAMALLOS.-.. LOTERIA. CABALLOS.-.. LOIIEI -A. CAnALLOS, OIIC3LLS......

TRO,-,'~LLSV C LOSVOTROS 1 GALLOS Y OTROS GALLO;. Y OTROS GALLOS V OTROS %ALl. - Y OTROS GALLOS Y OTROSUECOSDE AL7A: 02.LL JUrGOSDEAZAXt: - JU[GOS DE AZAR: - JUEGOSDEAZAR: - jurGoSDEAZAR: - EGO~t JEAZAR: - JU17OS!)EAZAR: ­

%LQUI1EX DE CAS. 1 AIUI!II.ER1 DV. CASA*.-...... ALU11I.Ek DE CASA.- ALOUILIR IlK CASA.-..... AIE0I'I.-1-1 l1E AIOIII.l-It CASA.AAA........ MI AIIIII"KAA.......
 
rEKXFMINTZ- % DF V7 INIU r ~ Il~I VAA1't~~~ . . 9-Fg4I~
I/CO L *iI'1-I W N N~~I l '~ ~q * -~lu4~'rn . CASA 

http:ALU11I.Ek
http:ARNALFS.0V
http:AGROMMtAR.10


OCUPACION (Cont.) 

in PERSONA 2' PERSONA 3' PERSONA 4' PERSONA 5' PERSONA 68 PERSONA 78 PERSONA 

(CO- NTIUACO !) 

A y U D A D 

FAMILIARES 

E 

Y 

A Y U D A DE 

FAMILIARES Y 

AMIGOS. 

A Y U b A DE 

FAMILIARES Y 

iAMIGOS. 

A Y UD A DE 

FAMILIARES Y 

AMIGOS. 

A Y UD A DE 

FAMILIARES V 

AM)GOS. 

A Y UD A DE 

FAMILIARES Y 

AMG__A OS. 

A Y UD A DE 

FAMILIARES Y 

AMIGOS. 

R E G A L 0 S 

DONACIONES Y 

1ECAS _ 

PAGOS Y REGALLS 

EN ESFECIE (SEA 

RIENES. ROPA. 

COIJIDA) VALORArMOXNA DO -r, 

_ 

--

R EG A LOS 

DONACIONES Y 

BECAS. _ 

PAGOS Y REGALIAS 

EN ESPECIE (SEA 

BIENES, ROPA, 

COMID;) VALOR 

ArROXIMADO. 

R EGA LOS, 

DONACIONES V 

NECAS. 

FAGOS Y REGALLAS 

EN ESPECIE (SEA 

BIENES, ROIPA. 

COMIDA) VALOR 

APROXIMADO. 

R EGA LOS, 

DONACIONES Y 

BECAS. 

PAGOS V REGAttAS 

EN ESPECIE (SEA 

BIENES, ROPA, 

COMIDA) VALOR 

APROXIMADO. 

R EGA LOS, 

DONACIONES Y 

BECAS. 

'AGOS Y REGALAS 

E" ESPECIE (SEA 

BIENES, ROPA, 

COMIDA) VALOR 

APROXIMADO. 

R EG A LOS 

DONACIONES Y 

BECAS. 

PAGOS V REGALIAS 

EN ESPECIE (SEA 

BIENES, ROPA, 
COMIDA) VALOR 

APROXIMADO. 

R EGA LOS 

DONACIONES Y 

BECAS. 

PAGOS Y REGALIAS 

EN ESPECIE (SEA 

BIENES, ROPA, 
COMIDA) VALOR 

APROXIMADO. 

S A L U 0 (Datos de Morbilidad, para todos los Miembros de la Familia) 

25.- ESTUVO ENFERMO LOS 
sl o--i,l 

No 02 I1-El 
ULTIMOS 

olSI1 DI 
IS DIAS? 

S]s 

NO 02 

Isl 

NO 

o 1 

D2 

I SI 

NO 

0D it 

D2 
$ 

NO 

[-'1 

D2 NO 

0I 1 

E72 

26.- QUIEN LO HA VISTO/ATENDIDO 0 RECETADO POR ESTA ENFERMEDAD? 

hEF.RIFIA 

AL'XIAR DE SALEM 

FARMECL'TA 

CLIL Ro 

FAMILLAR AMIGO -

oVECIO 

?IADtF 

]MDICS I 

[] 2 

] 3 

C 4 

us 

06 

MFDICO.',NTFRMFRA 

AUXILlAR DE SALUD 

FARMALELrfA 

UPANDtR 0 

FAMILIAR. AMIGO 
Ovo.o 

NkDIE 

E] I 

52 

[] 3 

5F4 

[]s 

5 6 

MEDICO[ENFERMERA 

AUXILIARDESALID 

FARMACEUTA 

CURANDERO 
FAMII AR. AMIGO 
ovCNo 

NADIE 

] 

[ 

04 

5 

I 

2 

3 

s 

6 

MFDICOIENFERMFRA 

AUXLIARDE SALUW 

FARMACEUTA 

CURANDERO 
FAMI AR. AMIGO 
oVEC 

NADIE 

[] I 

02 

[] 3 

54 

[]S 

D6 

MEMIO3JENFERMERA 

AUXIUARDESALD 

FARMACEUTA 

CURAM)ERO 
FAMIUAR. AMIGO 
OVECINO 

NADIE 

D I 

D 2 

5 3 

D4 

El 5 

5 6 

-TEDICOENFERMERA 

AUXILIARDESALUD 

FARMACEUTA 

CURAMERO 

FAMILIAR. AMIGO 
O VECINO 

NADIE 

0 I 

2 

D 3 

C]4 

[]S 

[]6 

MEDICO/ENFERMERA 

AUX]LUAR DESALUD 

FAR ,ACEUTA 

CUR NDFRO 

FAMILIAR. AMIGO 
O VECINO 

NADIE 

I 

2 

53 
54 

]5s 

6 

27.- POR QUE NO CONSULTO A ALGUN SERVICIO DE SALUD 0 A ALGUIEN? 

IVRQLE NO NICE-TO 

FORFAL7ADETIIEPO 

FORFALTADELNERO 

[] I 

C12 

[3 

POQUE NO NECESfTO 

POR FALTADETIFMPO 

PORFALTADEDLERO 

[] 

] 

] 

I 

2 

3 

'OROUE NO NECESrrO 

IPORFALTADETIEMPO 

PORFALTADEDINERO 

5 
5 

I 

2 

I3 

PORQUE NO NECESrItO 

POR FALTADETIEMPO 

PORFALTADE DINERO 

D] 
i]2 

0]3 

IPORQUE NO NECuSIO 

FORFALTADETIEMPO 

FORFALTADEDINERO 

[ 

5 

1 

2 

3 

ORQUE NO NECESITO 

PORFALTADETIEMFO 

PORFALTADEDINERO 

[] i 

02 

[]3 

PORQUENO NECFSITO 

POR FALTADETIEMPO 

FORFALTADEDINERO 

DI 

i2 

[]3 

POR DOX"'LTAOES 
PARA LEGAR [] 4 

GTIo 53- os 

FOR DFICULTA - ES 
PARA LLEGAR 

oTo 

5 4 

5s 

FOR DIFICULTADES 
PARA LLEGAR 

arTo 

5 4 

sS 

POR DIFICULTADES 
PARA LLEGAR 

OTRO 

FOR DrICULTADES 
[]4 PARA LLErAR 

DS Oro 

] 4 

E] s 

IFOR DIFICULTADES 
PARA LLEGAR 

OTRO 

[4 

[ls 

POR DIFICULTADES 
PARA LLEGAR 

OTRO 

[]4 
[]s 



SOLO PARA MENORES DE 5 AIOS 

is PERSONA 2' PERSONA 3a PERSONA 4e PERSONA 5' PERSONA 6' PERSONA 7 PERSONA 

NO3MRE DE LA MADRE _ 

2.- HASTA QUE 

Nt.4CA LE Do 

, o0SDf, I FS 

r.) mfSES 

44 IfSts S 

7, MESAs 

1-2A.RIS 

KASFEAN&US 
T0O A t)ll, 

NODRECLFRDA 

EDAD LE D1O PECHO 

0 I UNAtF DI0 

02 0,.'4S DE t ES 

[ I iSts,- .F,-F 

0El 4 446l1s0.E.SES 

[] ,,11 mumS 

0'&I'AM' 

07MASI)I I ANOS 

C] I TIOOAIA 111M% 

091 NO Ir-11I ElA 

AL NIFO? (Riensione 

Ih NUNCA LE DI0 

02MINON O.I-

0 mrsts 

4 44 

5] 7-, MiSs 

fl,& .2 AAOrS 

f7 MASU01, 2 ANU0S 

L] 9 TOOAIA 10114 

O MI ICul ll)A 

el mombre correspondlente) 

0'I NUNCA LADIO 

I--J2 ,.,F., MES 

1101 

4 l46 ss 

S 7.11 ISES 

C]& I ANOS 

fI MAS PE 2 AROS 

5 TOOA'IA TOMA 

0' PH) Rt( LlRDA 

0 I NUNA LI DIO 

0 MuNOS,I MES 

3.1 ,ssFS 

0 4, sU-s;:s 

S 7-11 MISs 

6£ 1-2AN3 

QiMAS DU 2 AMISS 

I1"0VIA "OlA 

NOlkhiIUlthl1A 

01 NUNCA LEDDI0 

02 MENOSDEI MES 

0 1-3 ,LSLS 

4 4 Msls 

5 7-11 MSLS 

QANOS6l 1.2AFROS 

07 MASDL AN40S 

Ni TOI)AVIA lI)MA 

9~ NO Rl Cll RSDA 

I NUNCA LE DIO 

02 MENDSDEI IES 

0 1 M.t, s 

4 44 MUSES 

7- irsss 

6Q-£AD 

MASDE ARDS 

TO AVIA lhA 

l NO Rt-CUIN(DA 

0 
54 
] 

5 
[]5. 

29.- PORQUE NO 

FALTA CE I ECIIE 

FALT& UE PFZON 

LYF D LA MADRE 

E2W- DEL ,%1. 

N) OUtISO DARLE 

LE DIO PECHO AL 

0"31FALTA OF LI( CF 

-'2 FALTA DE PEZON 

0-3 ENE. EF LA MADRE 

00 4 INF. DFL MlO 

EL $ N QtItO DARLE 

NAO? 

[] 

0 
0I 

4 

0 S 

FALTA DE LECUE 

FALTA DErzON 

[i-'. DE LA MIADRE 

ENr. D1LLM-

HO QULSO DARLE 

[] FALTA DELECHE 

]2 IALTA DEPFZON 

03 [FN. DI LA MADRE 

00 4 INF. DtL NAD 

0-- NO QVISO DARLE 

0]I FALTA DE LECUIR 

5 2 rALTA DE EZON 

0 EF. DE LA IADRE 

0 4 ENI. DL NlfO 

[]S NO QUISO DARLE 

0 U FALTA DE LECIIE 

02 3FALTA DErFZON 

0-3 EN. DE LA MADRE 

0"4 EM'F. DEL NI&O 

0S NO QUISO DARLE 

0 3 FALTA DE LEGUE 

0"2. FALTA DE PFZON 

03 ENI. DE LA MADRE 

0 4 E.'. DEL NIRO 

0 NO QU!SQ DARLE 

0 
0-2 
0'3 
0 

U 

4 

5 

OTRt _T__ 

____"_ 

_ 0 OR'. 
______O' 

OTRA: 

_______ 

OTRA:0D______ ' 
OTRA:: 0' OTRA: 0' OTRA: 

0" 
fSPEICuO. CSPECIFIGUtE I ESPECIFUIQJE ESPECIFIOUE ESPECIFIGUE ESPECIFIGUE ESPECIFIOUIE 

30.- PORQUE DEJO DE 

FALTA DtLIC.AE 0]I 
FN. OF LA I .DR E i 2 

NF. DL 4L-O 'SN30 3 

NUEVO FMNIARAZO 4 

TXABAJA []S 

DARLE PECHO 

FALTA DE LitlE 
F N. Dr LA MADRE 

ENI'. DEL NtO 

NLi VO EMBARAZO 

TRABAJA 

AL NIUO? 

0I FALTA DE LLCIIE 

D2 ENF. DE LA MADRE 

Q3 ENr. DEL NIrO 

E4 NUEVO FIBARAZO 

EOs TRAUA 

0]I FALTA DLECUIE 

D ENF. DE LA MADRE 

E]J ElSF. DEL NtAO. 

[] 4 NUEVO EfEmARAZO 

5 TRASAJA 

Q. FALTA DE LEdlE 

D2 ENF. DE LA MADRE 

f3 [NIF. DEL NIO 

4 MUEVO EMIARAZO 

_ls TRAUMJA 

0]I 
[3 

0 3 

[11 

E] 5 

FALTA DE LECIE 

ENF. DE LA MADRE 

ENF. DEL NIAO 

NUEVO EMDARAZO 

TRAUA 

0 I FALTA DELEHE 

02F. DE LA MADRC 

0 EN . DELNERO 

54 NUEVO EIDARAZO 

5 TRASAJA 

I0 

D 
0OA 
54 

l 
OTRA: OOTRA:OTRA: OTRA: OTRA: OTRA: OTRA: 

SSE.,' 
_ 

CII OUF 
0' 

EiSpE lF IOUFll 
12, 

Ir5pECIF n~ 
r 0' 

OU I.hII5103U 
0' 

FEP IOUE 
12' 

IE5PIFIOUE 
.____.EI ____ 

53PFItF'OUE 
. 



S O L O M E N O R E S D E 5 A A 0 S (Cont.) 

18 PERSONA 28 PERSONA 32 PERSONA 49 PERSONA 5' PERSONA 63 PERSONA 7e PERSONA 

OM3 - DC LA MADRE 1 _ 

31., A QUE EDAZ EMPEZO A DARLE LOS SIGUIENTES ALIMENTOS (EN MESES) 

JMLODEr RU AS JL.O DE rRUTAS JUCO DE FRUT3 JUGO DE FRUTAS JUGO DE FRUTAS JUGO DE FRUTASM o DEIFLTAS 

FRUToAS PURE DE FRUTAS
PUE DE FRTAS ) 15 PLRE DE FRUTIAS PURE DE FRIUTAS PUREDEFXI5lAS PURE DE FRUTAS PURE DE 

P ,IDIEVERVURA.S IRE DE VERDURAS rRE DE VERDURAS PURE DE VERDURAS PUREDEVERDURAS PURE DE VERDtUAS PURE DE VERDURAS 

SOAS sOPAS SOPAS SOFAS S'PAS _sPAS SOFAS 

CREMASDECEREALE3jr CUt lASDECTREALES .__CRFMASDECEREALS CRE-ASDIECEREALES CRESIASDEC1EREALES J CRESIASDECEREALES. _ CREMASDECEREALES_. 

LECne 5 _.L I-F(oE __LITr(IE LrOIE LEClEC LECHIE _ L C(IE 

CEtALES Q I a'R, .,1C.$s CTREALFS CItLALES CIrUSIIALS J CVRFALrS C__RFLIS 

,H'.OS 5o!JLj s.. Os _ L,tus __ L Uvos hU sS IIUIvos _ L uvosL
 

FRUOLS I 7t. JtLFS ---t- kIJOLS FRIJOLES I RUUL*S rIrUOLES --..L- IRUOLES
 

CARN-S S-d1L13 CARNS ICARNLS CARNIS CARNES CARNES CARNES
 

32 -CON QUE 4LIIENTOS REEMPLAZO AL PECIIO?
 

CU&14ASDE REALCS t.I CRFM %SD VIREALES I CRLIMASDEOREALES C0: CRIS.IASDFCTREALES 0.1 CIRSIASDECIREALES 0 CRESIASI1ECREALE I RF%ASDECIU"EALES 0]I 

,A1 1LEC'ILSESCA ] LECIIEIRESCA 02 LECCIErIRSCA ]2 LECIIrRESCA ]2 LEOIIErRESCA I LEIIErRI'SCA ]2 LECIIErRESCA ]2 

LEMlE FNLP01. 0 LEGIEaE nLV O 3 LFCIIE t-4 COLVO 0 LFCIIE EN OLVO 0 I LEClIE IN FOLVO 03 LECIE EN POLVO 03 LECIE EN rOLVO 0] 3 

LFA'IE DOSCRIMA AD 0.-4 LFCIIEDtSCREMA,%DA []4 LrClIEDSCRELSDA -4 LE(1ILDESCREMIADA 04 LLCIIEDESCREMADA Q]4 LECIF, DESCREIIADA [4 LECIEDESCREIADA -- 4 

LI CIE tV4FP ADA CIs LEuIt EVARADA Cs EVA.OL.DA O-s LEUCE EVAPDRADA [s LECHIE IVAIRADA []s LECNE EVArORADA 0sQs LECIE ESArORADA LFCSI''. 

UOLT) & EC) (ErsI'FIQUE) ] 6 OTROS (ESPECIFIQUE) 0 OTROS (FSPECIFIQU1E 06OT10o 	 S1 S t 0-I OTROS ISrtClIUE) ]6 OTUOS (srrectriun OTROS (F.rECIFIOQU) 06 OTRDS 

__07 ___]_ 0 _ _ _ 0 _ 07 [] ____ [ []__ _ _0707 _ 7 _ 

__ __ _06 _ __ _ 03a _ __ _ 0s_ _ _ 0a _ __ _ 03a _ __ _ 0] a __ []a 

._ 	 0' 0' D1 D 0' 0'0 0' 
33.. HA ESTADO EL NIO ENFERMO DE DIARREA EN LOS ULTIMOS IS DIAS? 

SI LE hIl LESE ~SI LEE Otisi[]I SI LEE SI LEVE 0 0 1 SiLV ISLEVE 0I 
I 	 l SISEVRA [ SISEVLRASS&V* fR.% MS RA []2 [] 2I SSEVERA 2 	 ]2 SISEVFRA 02 SI SEVERA 0] 

PO 03 NoD3>0 0 %No 	 O o O1 )No 0) 

33.A SI USTED TRABAJA. USA EL TIEMPO DE SU TRABAJO PARA ATENDER SU NIAO CUANDO SE ENFERMA!

jS' 1 Si De si I 	 EiI SI I st ElI si (lu 
.- No 02, 1 , 2-No 1 02 1 NO 02 1 NO 0 2 NO 02 No 02 

33.3 CUANTO TIEMPO DE SU TRABAJO UTILIZA PARA ATENDER A SU MIAO CUANDO SE ENFERMA? 

__ V+_BORAS -BORAS ---- ORAS __ HOUAS B__HORAS __BHORAS IORAS 

S'1l DIAS I DIAS I DIAS I - DIAS I - DIAS - DIAS - DIAS 
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S O L O M E N O R E S D E 5 A A O S (Cont.) 

PERSONA Is 	 PERSONA
12 PERSONA 2a PERSONA 33 PERSONA 4' PiRSONA 5' PERSONA 6 


MO'MB LA 'ADRL 
 IE DE 

34.- HA ESTADO ENFERMO EL NIF4O EN LOS ULTIMOS 6 MESES DE:
 

SAK "rk l 3' SAA'SIION l I SARAMPION []I SARArjon 3, SRAISRO, I, SA^.s'tmON I SARAI'I N 5
 

FMi 'rStR%rORItAS E 2 1 1.RvsrtIRATORIAS [z tN .RrSrIRATORIAS 	 ] 2 ENF. RESPIRATORIAS 5 2 ri r.RESPIRATORIAS 5 2 ENF. RrsPIRATORIAS 0 2 t.F. RESrIRATORIAS 5 2 

Ii It V.F L 	 rI c * I [3. (Ic.1:F1A iL 5'3 INFI,( I .AFIMI.3. I3 I I.:.III: MEL3L tNIlCV. 1W LA tilt. I'l I .It IAIltI. F]l3
LA p.I I i IIItI,. rI F'i I I . I 

35 TIENE EL NI,-0 TARJETA DE VACUNACION? (Puede Presentifmela? 

-	 Sm 1" I si m 's I st l a 
sI ] I SN LO 	 sI [] I sl 

0 1 NO E 2 NO 2 NO 20 
0o
NO [ 2 NO [] '2 

36.- A LLEVADO EL NI'sO A CONTROL LOS ULTIMOS 6 MESES? 

t st ] I st 0 1 SI 	 01 I sI C] I 
si [ lSji J 	 SI 51 Sl 

NO 02 	 No 2 NOo No [] 2 NO [] 2 
'A) [] 2 1 	 NO 02 

37.- QUIIN CUll}A EL NO CUANDO USTED ESTA FUERA DE CASA? 

CASA 0 1 NOLODIJALNCASA ] NOI.DIJAENCASA 0 Nh.ODIJAENCASA -I NO LODIJAEN CASA Q
.,lliifiJ'.t s\ 5 NOLODIJA F-4C.NSA flI NOLOODIJAE4 

LAI'-ItP.U). !AJ2--t] L EMrLCADA 02 LAFMPLEADA ]2 LAI-MPLItADA []2 LA,\IPLrADA 0]2 LAISrI.LtADA 02 LAFMI'rADA -2 

L IAqDI Dk In% _ L-4FAM. D:4DEIOA- [] I UNFAM.DE-4DE1OA. []3 UNFAM.DEiDE.IOA. []) UNFAM.DE4DEIOA. [] 3 UNFAMI.DE4DEIOA. []3 UNFAM.DE4DE1OA. 3I 

UIrAI.Di -D IdOiA 1-d L4FAM.DE-DE-EIOA. []4 UN FAM.DE-DEIOA. C]4 UN FAM.UDE-DEIOA. 54 UNFAM.DE-DE1OA. []4 UNFAM.DE-DEIOA. []4 UNFAM.DE-DEIA. 04 

I.i(+%N X3' LAVECINA fS LAVFCINA -]5 LA VECINA $S LA VECINA []$ LAVECINA OS LAVECI4A []S 

t.LAKDIkIiI). ,. CUARDFRLSOCOLNF. []b GUARDERIAOC.O.INF. 5]6 GUARDERIAOC.O.INF. []6 GUARDERIAOC.O.INF. ]6 CUAKDVRIAOC.O.INF. El' GUAIU)IEt.%OC.O.NF. 06 

C]7 LOJIJA SitLO LO DJA SOLO 7 
LODIJ% VIM U 7 LOD.IA SOLO 57? LODIJA SOLO 	 l LODEJA SOLO ] LODIA SOLO 

CUIDEN A SU NIRO CUANDO TRABAJA 0 SALE DE CASA?37.A CUANTO PAIA PARA QUE LE 
*. 	 I_____ nl.--__ .I1
.I* 5J ~ .__" ___ * 

i 


SOLO PARA MUJERES ENTRE 15 Y 49 ANOS
 

1a 3a 68 PERSONA 18 PERSONA
PERSONA 2' PERSONA PERSONA 	 43 PERSONA 5' PERSONA 

33.- HISTORIA DE ENIBARAZOS:
 

__ NUM.DII.MIARAZOS __ NU.DEErIBARAZOS
 
XLtLDE Ima3 ,%IDS 2_-. NUS.LDEEMARAZOS NULDEEMBARAZOS - NUIDEEMUARAZOS __ NUM.DELMURAZOS 


NUM.DEABORTOS NUM.DE ABORTOS NUM.DEADORTOS NI!'I)1I.,AB()RTOS

.NL't.D .tMiitoS 21- NLM.DEAORTOS __ NUNI. DEABORTOS 	 ­

- NACIDOS VIVOS __ NACIDOS VtVOS NACID'JS VIVOS _ NACIDOS VIVOS
M" 	 NACI-OS VIVOS 


NACIDOS MUIERTOS - NAClIOS MULERTOS - NACU)OS 


%ACDOS ,IOS 	 NACIDOS ViVOS 

,UERTOS NACIDOS \IUERTOS -_ NACWaS MUERTOS 
NACOS MLTRIFTS .I NACDOS MUFRTOS 


HA TENEO - NOIIATENIO - 1OIIATENWDO NOIIATENtDO NOIIATENIDO
 
%TF-n NoII iENDO NO-"it -, 	 _ _ 

http:GUAIU)IEt.%OC.O.NF
http:UIrAI.Di


--

SOLO PARA MUJERES 15 Y 49 AAOS (Cont.) 

4' 	 PERSONA S PEISONA 6a PERSONA 7a PERSONAi PERSONA 2a PERSONA 31 PERSONA 

14-	 IIIJOS NACIDOS VIVOS QUE MURIERON ANTES DE CUMPLIR S ANOS DE EDAD: 

HrtDp sXO WLAD SiXO MAD SEXO MAD SEXO MAD SEXO MAD ZEXO 
wt. 

MAD 
IL 

ENO 
M.

I %f I ] 2[4It. 	 iI. .. 
-, I I, 

.	 M. 
D 2.- I6 1 2[] ,.- , 25 ,.- -- , 20 

[ 25 2-- _ ' 0 ] .-- '0 2 .' - 20L _5!rl 10 2- - 25 2.-_ 1 l 2[] 2-__ 

I L, IE LLf It FECiL%DE LA M'ER7 E FECIL%DE LA AIUERTE rrctIA DE LA SIULRTE FrcIIA DE LA NiiJERTE FECII E LA MUERTE FECIIA DE LA MIUERTE
ERlL 

__ A ( .0 A 495 O MMrsAAAO A 14( AFo0 MES AFA0 IlLS AF0 
1,_______1's 

E-I W= ClFE ] 	 E I r- LiE]0 ET-l -I 'ETI 
2 Ejj Emao -~i l Z] 2[E E1 l 7 [= ZIE] 2 IE] 2 lE3l 

40- IJOS NACIDOS VIVOS QUE MIURIERON ANTFS 'IE CUMPLIR S ANOS DE EDAD 

AUSA DE MIRTE:CAUSA DE MUrRTE:CAUSA DE MUERIE"
DE MULIRTE: CASA DE MUtLkTE: 	 CAUSA DE MUERTE: 

CAL SA DE MUIRTE: LAtSA 

SO 1t 02N0 DIARREA SI []I [E11I140 hIARRCA SI []1 02 N0 DIARRFA SO[]1 52-NO
5 	 52 40 021JM ILI DIARRF S []I ] DIAREA SO[Ift fliAtRrL SI 1 02 N0 DIARRFA 	

020I SO 022 o ,IlRE sO []02I4O 
1It"0I SI 1R.0 rIEBRE s, 1 2 so0 FIEBRE SO ] 2]No ruiR , S, 5 D IknR [] 

s."2r SO,E- E] IN-O~ . S O' [3o2^.,rOm,Ioil%0In., S hD , ,,r, sIZO ,l. . r . sI.,N^ ,A1o 
SOI 02N0 SI []1 0 20 SARA'irION SI []1 52-0 

SM15F13R, SOI-I[[] 	 13NCI Slo t L]' NOO * SO*. %,,0-
SI 51 02 NO SARA~irioN SO []I E -INO SA(A'IrION4 [] SARAmriAJN 

S r~(SLMjj S,I C] 2.%0 SApA'fiI)N* Si []I 0 21 SARAM4I lON 
INCII4ZON SI -- 5 ::II Z0N S 	 21 I- INUI lO 51 521o 3IIN:CI.oN s.5 - 21400, S'5I3 	 SOi oC , .1,,4,TI:IrI',, l2 %~ l5I.tN(AON 02 4 NCHAZ1,N [] 0 	 INO SIO0ES . Sl -] 52140 LF.3(rSr. 52140 Ot.tSr SIDi 0- 1%.uS. 5 D 2-%

-IE, SI 5 [io Lr.RFIs. s Ei E No [ rE SII 0-1 I2No.S 

5]1 2NO AmIINT I SO~ 52II140 ACCmDENTE SO5 I N Sf[] 2 NO ACUIDINTI: SO [1 52 .0[]I ACCIII'JII52140]I ACUDENJTES.IJACCI I %Itot:5 ] 2iN0 A(L-frmr Sf N SI 
SO5 52No onO sO, 5,%o2 O I0)1 [1

2O OTRO SI [] o024 OTSOs,[]12140 oTRot, sO 
m 	 ,o. So 2O 0111) SOsO, -]1 

41 - FSrAD0 Cvl\' 
Ijii LI - . q5rA Al 1 SoI.ILRA fl1 SOLTIRAQ I SOLTIRA0]I SOLIFRA 1 SOLTCR,5Trw-.SOLI&RA EI 

CASADA f
5 "L Xn2% ] CASADA E] CASAIJA ft CASADA [:] CASADA Si CASADA Si 

LIRE f]i UNION LIBRE f3 UNION LOIRE ft UNION LBRE 31 
UNION LIRE 51 UNIUNUNION LUR E] -- UION LIBRE 	 3i 

SEARADA,14SI PARADA 04 SEPAIRADA 04 SIPAILADA [4
S.PARD% 5]4 1 SPR.AD/b 54 SFrARADA E]4 

42 - H ESTADO USTED ENIBARAZADA EN LOS ULTINIOS S A&OS? 

S, ,STO L], VrcLs ] SI STUo [3 It vEcC.s so E -,t i 5 VrEts5 
s 's 0 51 k1c, )5 SI sTuvo 5I, VICESE] SILST 1VOI VECt, SI SSTO []u VECI 


S in [:52 FSEC SILSTA 5]2 LSIS[s SIESTA 52 MEs-S% S STASTA [52 
 SESIS-I s [52 .:s)s--i S lsrA 	 532 M.cS[S- SIISTA ] I r1sl­

0? 10 0'E]0'j140 f'] 14 0' ?t 1so []? No 5 n NO0 

43.- DONDE CONTROLOIA EL ULTIMO/ESTE ENIRARAZO? 

1 FU]STO DLSALID 5I UUISIODE SALLU I UISIOOLSALW ] I'ULSIODI. SALLD 5, I ISIO1LSALID I 
?LOTSTODESA tLO [] IILSTODESA 1-LI 

SLq. LItNIROSALUD I] SRIJ.CENTROSALUD 52 SULD.CENIROSALUD Q 2 SLI.(iENIRIOI5LLD I' 
SLU. MNIRO SLVD 5]2 SL"I CLNTROSALL) E] StUI. CENiROS ALUD IJi 

c-D SAL LD s 5t4C]I.-DLSALVD 5]3 C.DE SALLD 3i C E SAtLID I C. I!SALVD 5) C.DL SALUD 
 3 C. DISALLID 

HOSPT %L D54 tiRsmA L 5]4 HOSrtTAL. 	 D4 JIISPITAL 5:4 IIOSISE1AL 54 ImOSrI-rAL 5]4 iiosriEAI. 5. 
[lS CLINICA MIVADA s CIE.NICAFrRIVADA -]5 CLINICAI RIVADA []15 CLIN1A RIVADA []S

CLIEK.FRIVADA 5 CLIUNICAIRIVADA 0i CLINICA RIVADA 


NO SEC4TIOLU0A [6m O:SC-ONTRULOIA [-G6 NOSE CONIR )LOIA 6 
] 6
[16 	 N)SECONT.OLOIA [] NOSE (NIRULDIA[ ~NO SECOKIROLOiA [It s)Sr(ONIRLOI 1A -­

44.. IESDE QUE MES CONTROLOIA EL ULTIMOIESTE EMBARAZO?
 

_ __ I mFS:. arS:
 
uS:___"-- _ S -_ II L - IMIS 	 lF : 
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SOLO PARA MUJERES EN-rhE 15 Y 49 AF0S 

1 PERSONA 2 PERSONA 33 PERSONA 4a PERSONA 58 PERSONA 6 PERSONA 78 PERSONA 

45.- A CUANTAS VISITAS DE CONTROL FUE/IIA IDO? 

.- DE *T.S DE V5TAS No. DE VISITAS_ No. DE VISITAS_ No. DE VISTAS_ _ Na. DE VSoITAS__ _ o. DE VISITASjw 

mo Itr-i Es {SO RECU'EKDA 09 140 RECU'ETDA 0j9 NO RrCL'ERDA [J9 NO RECUERDA 09 tO RECUERDA fy140 RECUERDA E59 

46- DONDE OCURRIO EL ULTIMO PARTO EN LOS ULTIMOS CINCO ARO6S? 

CASA I CASA EN CAS EN CASA DIedCS0 A N CS EN 	 I 
21CS51, 	 52 ENTCASADEl 1AS 

IBSIo S4LLD E]5 PFVsO SALUD 52 FUESTO SALUD 52 FVUSTo SALD 52 ruSTO SALUD 5 FUESTO SALUL O2 FUESTO sA[] 52 

SI C SAD 53 Sui. c. SAOLL 53 SUB. C. SAUD SB. C. SALuD U ES. C. SALUD SUB. C. SALU -S) SuB. C SALU 53 
C- scON 4%EXO HI -]4 C. S. COTNA-.%EO Wl. [4 C. S. CON A%-EXO MN. 54 C. S. CUN ANEXO 11. 5]4 C. S. CON ANEXO M.I. 4 C. S. CON ANEXO I.. 04 C. S.CON ANEXO M.. 54 

C. SWo NO I [ 5 C- S. S1 A.EXO MA- 5 C. S. SIN ANEXO ML [$ C. S. SIN ANEXW MI. 0]S C. S. SIN ANEXO MI. 5O C. S. SIN ANEXO M.N. O5 C. S. SIN ANEXO Mi. 5s 

[] 1IOSF 

7 CLL%ICA FRIVADA 5 7 LINICA FRiVADA 5 7 CLINICA MIVADA [7 CLINICA FRIVADA E] C !-_NICA FIIVADA ]7 CLINICA PRIVADA [] 
I L 56 ,K3SIIAL 56 ,IESFITAL 6 IOSPtTAL 5 ,K)sr0rAL 	 IIOSrrAL -' rAL [] 

C4CA PFivADA4 


oh4 
v. 

[] 5 OTRO T []5 OTRO GIRD
oto os 5 OTRO Oaoa 	 []5 

47. 	 .QcIEN ATENVIO EL PARTO' 
I 

WLA0..,fl[E) O SOLA fN IlfE) E] SOLA (NADIF) OI SOLA (NADIf) 5I SOLA (NADIE) OI SOLA (NADIE) of SOLA (N.U)IE)
 
C F_ . &WIC0 2 ALCL'N FAI. AIJIG. 5 2 ALCUN FAL. AMIGO 5]2 ALGUN FAMI.. AMIO 5 2 ALGUN FAM., AMIGO 5]2 ALGUN FAIL, AMIGO 5 2 ALCUN FAM.. AMIGO ]2
 

1 

O AeDRo-A 5] ?ART. OCOWADLONA 53 FArT.0COIADRONA [] PART.OCOMADRONA 5i IFART.OCOMADRONA 53 PART.O COMADRONA [] PART.OCOOMADRONA 

,t DE SALLD 54 AYUDANTE DE SALLD 54 AYDANTE DE SAVAD 54 AYLVANTE DE SALUD 54 AYUDANTE DE SALLD []4 AYUDANTE DE SALUD 04 AYUDANTE DE SALUD []4 

' REL 05 AUX. EFEL [S AUX. ENFER. 0S AJX. INFER. 5S AUX. FNFER. [] AUX. ENFER. 5S AUX. ENFEIL [5 

INCEEA 0] [:5E6%FEXMEL 56 ENFERAMERA 5]6 ENFERMEKA []6 ENFERMEIA 56 ENFERMERA 5]66 ENFERMERA 

0 7 [7MIO0MEDICOE7MICOED MED0E76 O [5I EDICO []'[]I ITa 5:[ OT5OU5 
mC 

OTO 8 5. OTRO 5. 	 5,,3 

UtiTA DANDO PECHO ACTUALMENTE?


I iS1 - - , 1, - SO o]
Si 	 SO 

_ _ _ _ NO No2 21o E2140 NON 2 105 2 NO 5]2
 

4 C ANTO TIEMPO PASA UD. FUERA DE CASA (Horns x dli) (
 

.,_ 	 _ _ ___IW3A. _ flOrA_ _ BOtAS _____ IORAS;. 



CARACTEISTICAS DE LA IVIENDA Baleta No. _____ 
CARACTERISTICASDE__AV__VI__ND_ Hoja No. __________
 

I TWPO DE VIVIENDA: 6.- MATERIAL PREDOMINANTE EN EL P150 D)E 10., COMBUSTIBLE PARA COCINAR:
 

Vil tIM~L~L 1 5. DE LA VIVIENDA ELrC-amcmIDA 0]. 
AP~kIAVIfNTO0 i2 IFNT0 El' GAS N] 02PA% 

Ct*%RO t%' CASA of ')CI1')SD5 3 161&R 5~2L IZFRISIN 3_\ 

LOCAL -WODLSTINADO A IIABUTACK)N TirRvA *5 0 CARBON 54 
I40tSADO C'OW %1'If%'Os 04 010 LF AA sNo54 	 5 

2--	 CU'.R OS EN LA VIVIEND.: 7 TWPO DE ABASTECIMIENTO DE AGUA P'ARA NO COCUNA 5] COSTO MENSUAL 11I.___ 

0EEC't%%IOS (L %KTOS TIENE 0-~ PAR YII.-A: DISPOSICION *DE BASURA: 

DI ts-ins (LA%,Tns so% DoR'ITomHs J 30)i" E ACVI'UCTU-( ON. NKJN DOWICILIARUS% I RLLECCION PWBICA 5 i 

rlf%F AREA FILCLL'SrV OF COCINAR' S10 "00of2 ACLUIOPUArmlA02 	 OUIMA 0 &:NTIERRO 02 
r.ftI(Al 0 3 ORADO (NO CONRsOLADOo 3 

3 EECA OTRO 5 OT ILSA / 

',CtNECIAtDVU)CTO-PLLIA 

tt'WtA 0 (tN POW SA%ITARI(, 	 0I5 12.. EQUIPO DOMESTICO: 
PS~AMCDA 2 a.PGM 0 F. O WBROC~t l \11 *11011;0 3 1IFNE L.: t N SI NO 

PAG~O -EN R1 0 QOl 51tlt 1-1 TELI-VISOR1 2 
0 SI [O 2 rjiso 0] 0 2 Fago mIUL a/_ 

CONDINAsA 5 	 WiCi TFLEFONOV 02 . 52agemOL
________________________1__ 	 02 []5.P: I z %IraL1.Pm. a 

4. 	 MATERIL. PREDOIWI1NANTE EN LAS PAREDES tV< SLRVICIO SNNITARIO: R~lRIG;FRADRA\jjs~ 02 Paak, Qi 02 P.Sg.mm. ar)
ENTFRIORES DEL EDIFICIO 0 CASA: 2

rR I%ADO) 	 I.AVADORA\43 . Qi 5]Z h\; 5]1 02 iago*lguL*I. v 1 
514NOLE A1NI0(0. PILLRA. INOR'4k.ON 0 1 (ONiI 1 %111 At AL(.1NrARILLtD)O Di I SIAQUINA CUSFR 1 5]2 h~sd [:] 1 i %I .iYP2ON. 
FISROC#"fNtO. b450(35A TXOZOSfC 2 	 SO[tUl)AINLIsnc(7ASLAS ET 

OLINCHtIME []2 3z* li Fto LI TRINA Ej() TIENE SMED1O DE TRANSPORTE',fTU0AA.*tSrlC0213.-0 4 ALGUN 
PAIA_ Pf..C5. 47A%. PALOS 04 flI'ILNAL: %LIIICULOS A MlOTOR5 
-ITR-1 M4IIIII 1)SIN PARILS Qs (.ONf(-rAIO Al. ALCANTARILLADIs 3 OTRO 	 sl NOQ \J 

S-MATLIRIAL PREDOMINANTE EN EL TEC11O DEL CONICTADO A 1A;%QVE SLtrWlOC]
 
EDIFICIO 0 CASA: lit I CO0 t rTRANAC)
 

01SIN %IR% KK1) SANITAKDO 	 tpc~of\j[34 	 3
0 ALUMPIR ADO: 	 0 

TUJA 0 2 (ON 'ALI AIRAIIO ILUC1RCO: 
r5Rlmt - CEMEf'sO 53 
 D II..ill. []I 
VI TAL. (ZINC AtL-jIIN. ETC-) 0 4 OF PARTI(LLARES 0J2 
'150135 PRoItriiA S CON OTRII TIMl 0DEALUSIBRADO; 

P%%fPPL%CA 	 0' GAS [: '1 
7KROSI OTaf [] 

OTRO 03 f"S146 MLNSUAL . 
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Appendix B
 

Considerations for Selecting Anthropometric Indicators
 
of Nutritional Status
 

In the context of an impact evaluation, "indicators of nutritional status"
 

should be measurements or observations which reflect -he nutritional situation
 

in the population or subpopulation under consideration. They are expected to
 

reflect the severity or extent of malnutrition in the population (Beaton and
 

Bengoa, 1976).
 

The selection of indicator(s) of nutritional status should take into
 

account the following criteria.
 

1. Objectivity and Numerical Designation
 

In order to be reliable, an indicator should be based on objective
 

dat?. For ease of presentation and comparison, it should be capable of expres­

sion as a numerical value rather than as a subjective judgement such as "poor,"
 

"good," "thin" (Beaton and Bengoa, 1976).
 

2. Feasibility
 

The data should be relatively easy to obtain without the need for
 

complex procedures or equipment and, in many areas, without a substantial
 

infrastructure. It should also be ethically acceptable and operationally
 

feasible.
 

3. Specificity/Dependability
 

The indicator should be cause-specific to the factor being measured,
 

in this case, nutritional status. Other nonnutritional factors should exert a
 

minimum effect, if any at all, on the indicator.
 

flabicht, et al. (1979) consider an indicator to be dependable when 

the indicator can be depended on to reflect changes in nutritional status. 

Consequently, the more nonnutritional factors which affect the indicator, the 

less dependable is the indicator. The term undependability is used to describe 

the random nonntritional influences on the indicator. Although the random 

nonnutritional influences often cancel each other out when summed together so 

that changes in the average value of tile indicator reflect differences in 

nutritional status, still, the influence of the nonnutritional factors adversely 

affects the dependability of the indicator on an individual level. Thus, one 

cannot be sure that any single individual change in the indicator is due to a 

change in nutritional status. 
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Therefore, it is very 'important that the nutritional influence of
 

interest be carefully specified, since this will also define, by exclusion,
 

the nonnutritional influences. Take, for example, body weight as an indicator
 

of hydration (water nutrition). Its dependability is adversely affected by
 

short-term changes in stomach content, which although it may be a nutritional
 

process, is not the nutritional influence of interest in measuring hydration,
 

and thus, would be considered in such context a "nonnutritional" influence.
 

Analogously, short-term changes in hydration reduce the dependability of body
 

weight as an indicator of protein-calorie nutrition. Hydration, in this
 

context, would be considered a nonnutritional influence. The dependability of
 

the variable used as an indicator, therefore, depends on what kind of informa­

tion is requested from it. Furthermore, even for identical purposes the same
 

variable will have different dependabilities as an indicator, depending on
 

whether one is measuring nutritional status at one point in time or changes
 

across time. Table 1 provides values for the dependability of some anthro­

pometric indicators of nutritional status in a young-aged malnourished population.
 

These examples demonstrate that the dependability of an indicator cannot be
 

evaluated in isolation of its intended purpose and setting. For instane, one 

can see that the dependability of weight is quite different for attained 

measurements (i.e., cross-sectional or one-time only), than it is for incre­

mental measurements (i.e., longitudinal, or changes between two points in 

time). It should be stressed that the values presented in this table, as well 

as those presented in Tables 1-3, are valid for this populatior only, which is 

relatively homogeneous, ethnically, and of young age (3 years and under). In 

selecting an indicator, one would aim for that with the highest dependability 

value.
 

Several strategies are available for improving the dependability of an 

indicator. One strategy is derived from the statistical fact that the average 

of many measurements is more dependable than any single one measureinvnt. It 

the nonnutritional influences,; are random within in individlual Ov, ,1 :;.1 i) ol 

time, averaging repeated measurements over tLhat ;pan of time will iWAtrr. .e,' the 

dependability of the indicator. If the no nutirit ional ilt'i,.:? irr ,l.;tri­

buted at random across many individuals, i ncrea.,;ing th i uiifit r oif individals 

measured increases the dependability of the indicator average. 
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second - trategy fobr -improvingj dependability is -to-'exclude' orK sIA 	 take 
into account nonnutritional influences. These influences can be excluded 

through experimental design. For instance, the effect of age can be excluded 

by comparing the growth between groups of children all of the same age, or the 

effect of diurnal variations can be excluded by always measuring at the same 

time of day, or the effects of parity on birth weight can be excluded by 

analyzing primiparas separately from multiparas. On the other hand, when 

disturbing influences cannot be controlled through the experimental design, 

the factors can be measured, trying to exclude their effects from the analysis. 

This procedure has an additional payoff in that it allows for relative comparisons 

among the factors which influence nutritional status. For example, a study in 

an area of moderate malnutrition was able to determine that malnutrition 

accounted for only half of the stunting in growth in preschool children while 

diarrheal disease accounted for another tenth and other common diseases had no 

marked adverse effect on growth (Habichts etal., 1979). This Lype of informa­

tion could be useful in leading to practical recomendations for public health 

interventions. 

4. 	Sensitivity 

The sensitivity of an indicator of nutritional status is a function 

of the extent to which it reflects or predicts changes in nutriture (Iabicht, 

at al., 1979). Some indicators teflect events of past and present nutriture 

and hence are reflective indicators of nutritional status, for example, small 

height for ale is indicative of past or chronic malnutrition. Other indicators 

are predictive, in that they predict future outcomes, such as Improved perform­

nca, or death due to malnutrition. Sane indicators may be both reflective 

and predictive at the same time. Veight for age, for example, reflects chronic 

malnutrition and predicts mortality (Gomes, at l., 1956; Kielmann and MicCord, 

1978). Thus, the purpose of the indicator must be defined prior to evaluating 

its sensitivity or specificity. Indicators that are both reflective and 

predictive may have very different sensitivities depending on how they are 

used (Habichto, t al., 1979). 

The cut-off point selected as the division for "normal" and "abnormal" 

values will also influence the sensitivity of the indicator in terms of its 

response to changes in the conditioning factors, This characteristic is 

called the "selectivity of the indicator's cut-off point." for instance,


I Iabicht and Buts (1979) describe an example of the selectivity of the cut-off
 



point: the official hemoglobin "cut-off point" for anemia in the USA is 12g
 

for black women. This "cut-off-point" delivers a prevalence of 20 percent
 

anemics among black women, all presumed to be iron deficient. However,
 

probably less than 10 percent of those classified as anemic would benefit from
 

iron therapy--thus, the selectivity of this "cut-off point" is only about 10
 

percent. If each of those black women who could benefit from iron therany
 

responded to an iron fortification program by raising their hemoglobin 2g,
 

this increase in hmoglobin would be diluted to a mean 0.2g increase among
 

those classified as anemic. Such results would not indicate iron therapy to
 

be an effective intervention if the selectivity were not known beforehand.
 

It should further be noted that the sensitivity of a specific
 

indicator may not be identical throughout all stages of malnutrition, that is,
 

the consequences of moderate malnutrition often cannot be predicted from
 

severe malnutrition (Habicht, et al., 1979). For example, the severe protein
 

deficiency syndrome of kwashiorkor is accompanied by a deterioration of the
 

body's defense mechanisms against infection and by impaired intestinal
 

function, both of which result in diarrhea. However, protein deficiency
 

sufficient to stunt growth does not result in increased diarrhea. Therefore.,
 

one may not expect proportionately reduced indicator values under less severe 

malnutrition. This seems to suggest that in many situations the relationship 

between nutrient deficiencies and deficiencies may not be linear (Figure I). 

Indeed, in those rare studies which have looked for a dose-response on 

performance, health and survival, through improved nutrition in man, one finds 

a significantly lessened benefit as one improves nutritional state even at 

levels of nutrition universally accepted as inadequate. This means that for 

many indicators of health performance, health and survival, one may not expect 

much improvement after intervention, unless the 1evel,s of the indicators in 

the malnouri shed pop)ilation are quite different from normal levels in well­

nouristied region.; (llahicht , e t al., 1979). This would explain why, if' most 

supplementary feeding programs, for example, ti, cii drei who tend to show the 

greatest re'sponse to the initervntion are those wiLi the grvatest apiparent 

weight deficit at entry (i.e., with greatest i'need), (ifeliton and h .ssemi, 

1979). 

Finally, tLie ;ame chmange in nutritional status may retfl quitei 

different changes in nutriLure at different leveI; of nutritturt. To use an 
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extreme case, a 5 percent increase in weight for height is not the same in an
 

emaciated child with only 60 percent of the weight he should have for his
 

height as in an overweight child with 150 percent weight for height. It is
 

thus inaccurate to assume that equal changes in nutritional status reflect
 

equal amounts of change in nutriture. Quantifying the relationships between
 

nutritional status indicators and nutriture improves accuracy because it
 

permits one to specify the magnitude of change in the indicator that one
 

expects at various levels of nutriture. This is particularly important if one
 

is using indicators of nutritional status to diagnose malnutrition in indivi­

duals. In such a case one should ascertain and improve the accuracy of
 

nutritional status at the level of nutriture one has defined as warranting
 

nutrition intervention (]Habicht, et al., 1979).
 

5. 	 Precision of Measurement
 

Precision is the degree to which repeated measurements yield the
 

same value. The precision of measurement is lowered by random imperfections
 

in the measuring instruments or in the measuring and recording techniques.
 

(Habicht, et al., 1979).
 

Table 2 presents the precision of measurement of some anthropometric
 

measurements in a malnourished population. Again, in selecting an indicator,
 

one would aim for that which has the highest precision value.
 

Imprecision depends on measurement technique. In contrast to
 

undependability, imprecision is independent of the population and setting
 

except as these affect the r;:nge of the variable. However, the precision
 

score does not include undepondability and therefore the score is dependent on 

the population and setting.
 

There are two different basic strategies to improve precision. One 

improves the technology, the second takes advantage of the statistical fact 

that averages of measurements are more precise than single individual measure­

ments. 

6. 	 Reliability 

A combination of dependability and precision, reliability can be 

used to compare variables among themselves, and has the advantage of being 

independent of the tinit of measurement (ilabiclit, et al., 1979). 

Table 3 preseut;s reliability values of some anthropometric inti­
cat,...-...... 	 ..... 
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Unreliability is made up of undependability and imprecision (Table 4).
 

A low ratio of undependability to unreliability identifies which indicators
 

would benefit the most from improvements in precision (Habicht, et al., 1979).
 

Longitudinal or Cross-Sectional Measurements
 

In addition to the requirements described above, the selection of
 

indicators will also depend on whether the evaluation is directed towards
 

change in individuals or in communities.
 

Evaluation of interventions in individuals usually depends on
 

sequential (longitudinal) measurements in the same individuals. This kind of
 

evaluation compares the improvement in those individuals who receive the
 

intervention with the lack of improvement in those who do not. In contrast,
 

the evaluation of interventions in populations often depends on sampling
 

individuals at different points in time. Where the variability between indi­

viduals with respect to some indicator is large compared to the expected
 

response of that indicator to intervention, then measuring different indi­

viduals each time instead of the same individuals longitudinally, will result
 

in a marked decrease in the sensitivity of the indicator. The decision as to
 

whether the improved sensitivity of an evaluation acquired by longitudinally
 

measuring the same individuals in populations, as compared to sampling different
 

individuals each time, can and should be calculated before an intervention is
 

started (labicht, et al., 1979).
 

Possible Reasons for Failure of Detecting Changes in the Indicators
 

of Nutritional Status
 

Aisde from the reasons previously mentioned, such as errors in data
 

collection, large variability, and small difference in indicator values between
 

normal and "abnormal" values, Beaton and Ghassemi (1979) also suggest that,
 

with the existing state of knowledge, it could be possible that evaluations
 

and assessments are not directed towards the most important parameters.
 

For example, the effect of infection on nutritional status (by increasing
 

energy requirements and often associated with decreased food intake), could 

mask any impact the intervention might have had on the indicators of nutri­

tional status.
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Additionally, the above-named authors also believe that chronically
 

underfed populations may adapt to the situation in a number of ways, involving
 

both physiologic and zocial adjustments. As an example, they cite an Ugandan
 

child population in which physical growth rates had been maintained at reason­

able levels in the face of chronic energy undernutrition, and where the adaptation
 

seemed to have occurred partly due to a reduction in voluntary activity, play,
 

and also probably due to a depressed BMR (basal metabolic rate).
 

B-9
 



Table 1. Upper Limits of Dependability of Some Anthropometric Indicators of Protein-Calorie Nutritional Status' 

Nonnutritional Total variability of Dependability of 

variability of indicator between children' indicator' (l 

indicator* 

Variable used as indicator 	 = undependability Attained Incremental Attained Incremental 

Body %eight (kg) 0.29 1.23 0.64 94 59 

Supine length (cm) 0.25 4.00 1.54 100 95 
95 68Crown-rump length (cm) 	 0.50 2.30 1.25 

Total arm length (cm) 0.27 1.85 1.23 98 	 90 
31Head circumference (cm) 0.30 1.40 0.51 95 

Chest circumference (cm) 1.23 2.00 1.74 62 28 

Mid-arm circumference (cm) 0.16 1.00 0.84 97 92 
93 70Thigh circumference (cm) 	 0.54 2.02 1.40 

100 100Calf circumference (cm) 0.00 1.40 0.68 

Wrist breadth (cm) 0.06 0.23 0.24 93 88 

Knee breadth (cm) 0.00 0.39 0.34 100 100 

Triceps skinfold (mm) 0.36 1.65 1.54 95 89 

Subscapular skinfold (mm) 0.15 1.15 1.03 98 96 
82 54Biceps skinfold (mm) 	 0.47 1.10 0.98 

0.93 	 92 731 	 Midaxillary skinfold (mm) 0.34 1.20 


Anterior thigh skinfold (mm) 0.30 1.86 1.69 97 
 94 

Lateral thigh skinfjld (mm) 0.00 2.07 0.94 100 I00
 

Medial thigh skinfold (mm) 0.58 1.30 1.19 80 52
 

@)Data from Manorell et at (1975c) in 30-month-old malnourished boys and girls. 
d -V2 , d' is defined as in the footnote on page 382; d' was estimated by remeasuring the children 1-2 weeks apart, Ending the v.iiance around each child's means of 

period due to the children's mean growth d' i% 
the 	 two measurements, and subtracting the variance due to measurement imprecision and the variance over this short 

We think that d' is agood approximation of the variance of all nonnutntional intluences on 
therefore made up of all short-term influences on the anthropometric variables 

are sufficiently malnourished (Yarbrough et at., 1977) so that we believe that all differences in growth
differences in growth in this population. because these children 

for instance, strong nonnuittional inlluences on groth in 
between the children are due to differences in nutriture. If this assumption is in substantial error and there are. 


this population (i.e . genetic), the tabled estimates of d' will be too small.
 
a' 	 4 d' + pit - (n' + 0') as in Notes 2 and 3 on page 382. It was estimated b% 

This is a standard deviation, the square root of the variance which is made up of (n' 4 


measunng attained size in children aged 30 months or the 6-month incremental growth of children from 24 to 36 months.
 
= for attained growth, and for incremental growth d - 2d'; di' as in footnote b.

' Dependatility - I - [d" in' + v')l where d" - d 

FROM: 1labicht et al., 1979,
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Fig. 1. 	Efficiency of calorie conversion to growth at different
 
levels of calorie intake in young children.
 

Based on two year increments in growth at different levels of
 
supplementation in one year old children (taken from Habicht
 
and Butz, 1979).
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Table 2. Precision of Some Anthropometric Indicators
 
of Protein-Calorie Nutritional 

Statusa
 

Measurement! Between groups of children (%) 
________________ 

Variablc used as 
indicator 

variabilityh 
= imprecision 

Attained 
growth' 

incremental 
growthd 

Body weight ±t 02 kg 100 100 
Supine length _0.34 cm 99 90 
Crown- rump length ±0.33 cm 98 86 
Total arm length ±0.57 cm 91 57 
[lead circumference ±0.14 cm 99 85 
Chest circumference ±0.79 cm 84 59 
Mid-arm circumference ±0.18 cm 97 91 
Thigh circumference ±0.40 cm 96 84 
Calf circumference ±0.23 cm 97 77 
Wrist breadth ±0.09 cm 85 72 
Ilicondylar femur ±0.11 cm 92 79 
Triceps skinfold ±0.66 mm 84 6.1 

Subscapular skinfoid 
iwceps skinfold 

Midaxillary skinfold 
Anterior thigh skinfold 

±0.39 flm 
±0.37 nun 
±0.30 mm 
±0.88 mm 

8) 
89 
94 
78 

73 
72 
79 
46 

I.ateral thigh skinfold 
Medial thigh skinfold 

± 1.34 mm 
±0.38 mm 

58 
91 

0 
Sb 

aData from Martorell et al. (1975c) in 30-month-old malnourished boys
 

and girls.
 

b r ; p2 as defined in Note 8 on page 383, p2 was estimated by
 

repeating the measurement twice within an hour on each child and finding 

the variance around the mean of the two measurements. 

cl - (p2/(n2 + v2 )); (n2 + v2 ) from Table 8 second column and footnte c. 

dl - (2p2/(n2 + v2)); (n2 + v2) from Table 8 third column and footnote c.
 

SOURCE: llabicht, t al. (1979).
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Table 3
 

Reliability of Some Anthropometric Indicators
 

of Protein-Calorie Nutritional Status
 

Variahlc ucd WSialifiaor Allaincid (%) IncrincnaiA (rr%) 

lBody weig~ht ,4.5 59 

SupiIc lcngth 99 14 

(row-rump hcnglh 93 54 

i'tal mill length 88 48 

lead c'ruflc en.c 494 16 

(lhe' circumference 
Nid-ati cIrciinif"iencIi 

47 
94 

I 
84 

lhigh circumihercinc H9 54 

Calf circunifercice 
WVrki brealtlh 

97 
78 

77 
59 

IIll.widylar Ic nuir 
I ricp1 %kinhlId 

9. 

79 

79 
52 

Sih.apilar %kinfold 
llic'cp% skinfold 

87 
71) 

(19
2.5 

Nlad;1%1iL11askinfold 
Anicrio 1high kilfold 

$6 
75 

52 
39 

Laaclcial thigh %kinfold 
Mcdial thigh %kinlold 

.8 
71 

0 

32 

a 1- (p2 + d2 )/(n2 + v2); d and (n2 + v2) from Table 8, p from Table 9. 

b 1 - (2p2 + 2d2)/(n2 + v2). 

SOURCE: flabicht, et al., 1979
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Table 4
 

THE RATIO OF UNDEPENDABILITY TO UNRELIABILITY OF SOME
 
ANTHROPOMETRIC INDICATORS OF PROTEIN-CALORIE NUTRITIONAL 

STATUSa
 

Variable Used as Indicator Ratio (%) 

Body weight 99
 
Supine length 34
 
Crown-rump length 70
 
Total arm length 28
 
Head circumference 82
 
Chest circumference 71
 
Mid-arm circumference 44
 
Thigh circumference 64
 
Calf circumference 0
 
Wrist breadth 33
 
Bicondylar femur 0
 
Triceps skinfold 23
 
Subscapular skinfold 14
 
Biceps skinfold 60
 
Midaxillary skinfold 56
 
Anterior thigh skinfold 10
 
Lateral thigh skinfold 0
 
Medial thigh skinfold 70
 

a d2/(d2 + p2 ) = d2/r2
 ; d from Table 8, p from Table 9, r is unreliability.
 

SOURCE: Habicht et al., 1979.
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ANALYTICAL-CAUSAL MODEL
 

CHAPTER ONE
 

MAGNITUDE AND CONSEQUENCE OF THE FOOD/NUTRITION PROBLEM
 

.	 Historical Analysis of the Last Twenty Years and the Present Solution: 
Specific Problems 

A. Proteinic-Caloric Malnutrition (DPC)
 
1. 	Prevalence in children under five (5)years
 

a. 	Weight at birth: average and distribution
 
b. 	Changes in the weight/age ratio
 

i. Inchildren of less than one (1)year
 
ii. Inchildren of one (1)year
 

iii. 	 Inchildren from two (2)to four (4)years
 
c. 	Changes in the height/age ratio
 

i. 	In children of one (1)year
 
ii. In children of two (2)to four (4)years
 

d. 	Changes in the weight/height ratio
 
i. In children of less than two (2)years
 
ii. In children of two (2)to four (4)years
 

2. Prevalence in children of five (5)to fourteen (14) years
 
a. 	Changes in the weight/height ratio
 
b. 	Changes in the height/age ratio
 

3. Magnitude and consequence of damage in the adult population
 
a. 	In pregnant and nursing women 

i. 	Estimated quantity of pregnant and nursing women
 
in socio-economic low income groups whose diets 
are possibly insufficient to satisfy their proteinic­
and caloric requirements 

ii. Weight/height ratio accordina to age at pregnancy

iii. 	 Quantity and spacing of children tc 4omen of socio­

economic low income groups in their fertile years
whose 	 diets are possibly insufficient to satisfy 
their 	proteinic-caloric requirements
 

iv. Ratio of living children to pregnancies for
 
women in their fertile years (ifpossible, distributed
 
according to socio-economic strata)
 

v. Sickness due to DPC or to other nutritional deficiencies, 
if specific information is not available, in pregnant 
and nursing women who receive health services 

b. 	In individuals in their productive years

i. Estimated quantity of individuals of low incoute 

groups in their productive years, whose diets are 
possibly insufficient to satisfy their proteinic­
caloric requirements 
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ii. Low production levels in the undernourished
 
population
 

il. 	Sickness due to DPC or to other nutritional
 
deficiencies, if specific information is not
 
available, in individuals in their productive
 
years
 

4. Indicators of sickness and death
 
a. Consultations at health servic , centers for DPC or
 

for other nutritional deficiencies, if specific infor­
mation is not available
 

b. Hospital discharge records indicating proteinic­
caloric
 
malnutrition or other nutritional deficiencies, ifspecific
 
information isnot available
 

c. Death due to proteinic-caloric malnutrition according
 
to age, or to other nutritional deficiencies ifspeci­
fic information is not available
 

d. Infant, death
 
e. Death of children from one (1)to four (4)years (rate
 

and proportion)
 
f. Ratio of the death rate of children under five (5)years
 

to the general death rate
 
B. 	 Nutri'ional Anemias (if possible, to specify if the cause is difi­

cenc O---iron, vitamin II or folic acid) 
To in,icate if the informntion refer,, to records of diseases cared 
f- -, health centere, or to special studies. To try to reglonalize 

)bIem 
'el .according to age groups 
Imlas In preqnant and lactating wor,,n 
!mias in children of less, than five (5) years o age 

q. iinemias in the rest of the population 
C. 	Vitamin A [)eflciency
 

PFev- 1 nct of A avi tarn os is.
 
To indicate date, and types of studies
 

0. 	 Iodine Oef icincy, 
iarevlnce- of e-ndemic oliter, 

To indicate it the infori"lation refr,.r to records of diseases cared for 
at health center., or to 'picial '.tudles. indicating dates 

Nutritional Oefic l(2'n 	 LirrhnE. 	 Other . ( , Alr oholi.i, U,patic sl etc, 
F. and tive rro-icP]ithololv'tjlr!,n-r. ,1i-t,.t to .Trnod r ... 

-
17 nc o .-ityr-v iiI,.-of 
of ilLde I I tu. - .2. P)reva 1 nc i I inc- of X 1 di t 

3. W144e1l111 and dteath due to ((oroarllr ln s s 
4. Die nae and doeith dut- to ctrebral vascular ill ness 
5. { rtie ar1d ,lath du. to ,arteri i hyp. ten.It on 

(HAPIiI TWO
 

COli) 1Il(Ni i(i I ACIOl 01 111L JO(tJ/?d/JiU1 TlION QUEISTION 

I. 	 Analysi, Modt l 

I1. 	Iistoric ehayior of the National Economy and It%Relationship with
 
rood/utitr ition
 

C-5
 



3 
A. 	General Aspects
 

*Territorial
1. 	 extension
 
2. 	Total population
 

a. 	Evolution and rates of steady state growth

b. 	Birth rate
 
c. 	Death rate
 

3. 	Demographic struczure
 
a. 	Distribution according to age and sex
 
b. 	Distribution according to area: urban and rural
 
c. 	Dispersion

d. 	Mir-ation: seasonal and internal
 
e. 	Distribution by region
 

4. 	Population density: total and regional

5. 	Average number of people per family
 
6. 	Economically active population
 

a. 	Distribution according to age and sex
 
b. 	Distribution according to productive sectors
 
c. 	Evolution and growth rates national and by sectors
 
d. 	Productivity of the economically active population
 

according to activity sectors
 
B. 	Nationwide Economic Analysis


1. 	Evolution and growth rates of the gross national product
 
and some components
 
a. 	Total gross national product 
b. 	Consumption
 
c. 	Investment
 
d. 	Exports
 
e. 	Imports 

2. Distribution of gross national product according to sectors
 
of origin
 

3. 	Employment
 
4. 	Income 

a. Evolution and trends in national, total, and per capita
 
income
 

b. Distribution of the population according to income
 
categories
 

c. 	Trends in income distribution
 
d. 	Determining factors of income distribution
 

5. 	Public sector budget: evolution and growth rates
 
a. 	Total
 
b. 	Source of financing
 
c. 	Assigrnment according to sectors
 
d. 	Public debt: internal ind external
 
e. 	Current and capital expenditures: total and according 

to sectors 
Role of FoodjNutritlon in the Nitional Lconomy
1T trfbu t.onof od production n-the-gross na tionI a product
2. 	Participation of national food production in sdtisfying

nutri tional requirements 
3. 	Food production activities as sources for employment 
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4. 	Importance of the food producing population
 
5. 	Public expenditure in food/nutrition activities
 

III. Food Consumption
 

A. Analysis of Food Supply
 
1. 	Analysis of domestic production
 

a. 	Source of production
 
i. 	Agriculture
 
ii. Fishing
 

iii. Hunting
 
2. Analysis of productive factors found in food production
 

a. 	Natural resources by sector
 
i. 	Soil
 
ii. Weather
 

iii. Water
 
iv. Fauna and flora
 

b. 	Human resources by sector
 
i. 	Types of human resources
 
ii. Evolution, changes and causes
 

iii. Use and productivity
 
c. 	Capital, science and technology resources
 

i. Types of capital, according to the investment
 
destination
 

ii. Evolution and source
 
iii. Productivity according to use
 
iv. Technology used. Present state and productivity
 

d. 	Other inputs in food/nutrition production
 
e. 	Credit and technical assistance
 

3. 	Geographical location of food production. Land use capacity (maps)
 
a. 	Agro-livestock and fishery production
 
b. 	Food industry
 
c. 	Pharmaceutical industry, producing nutrients
 
d. 	Other sources of production for other foods/nutrients
 

4. 	Structure of the food production system
 
a. 	Possession of land, capital, science and technology
 
b. 	Characteristics of production firms 
c. 	Production methods 
d. 	The role of govern,2nt
 

5. Analysis of food imports, present situation and evolution over
 
the last twenty (20)years
 
a. 	Participation in total imports
b. 	Origin, tariffs, taxes, and price variations
 
c. 	Import structure according to domestic destination (direct


consumption; human and animal; raw materials for the food 
and 	pharmaceutical industries, etc.) Possibilities of
 
substitution through national production 

d. 	 Food donations 
6. 	 Analysis of the overall supply. Evolution. Changes registered 

in the last twenty (20) years 
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B. Analysis of Food Demand
 
1. Overall demand (domestic production, less exports, plus
 

imports)
 
a. Composition

b. Participation in the national expenditures
 
c. Analysis of tendencies
 

2. Foreign demand (exports)
 
a. Composition and destination of exports

b. Participation in the foreign trade of the country 
c. Analysis of tendencies: probable causes of modifications
 

3. Domestic demand 
a. Composition

i. Human consumption, animal nourishment, industry

ii. Relation between national production and imports
 

b. Evolution of domestic demand
 
C. Analysis of Foreign Food Trade 

1. Tendencies in the World Market and their impact on the country's

production and foreign trade
 

2. Analysis of the rates of exchange and buying power of
 
exports


3. Balance of foreign food trade
 
D. The Food Market
 

1. Price behavior 
2. Factors that influence marketing
 
3. Functions and services of commercialization
 

E. The Availability of Food
 
.-Th availability, by headings, of the principal products for
 

human consumption, according to the balance sheet which
 
interrelates domestic production, imports and exports with 
internal demand and losses 

2. The availability, per capita, of pri.icipal products for human
 
cons umpti un
 

3. Availability tendencies for the principal products analyzed

F. Real Consumption of Food
 

1. Consumption
 
a. Per capita and family consumption at national and regional
 

levels
 
b. Consumption by socio-economic strata
 
c. Consumption by age groups and occupation

d. Evolution. Determining factors of tendencies
 

2. Composition and quality of diet 
a. Of the average diet 
b. Of the diet by socio-economic strata 
c. Percentage of suitability in function of necessities 

3. Costs of the average diet and of the diet by socio-economic
 
strata
 
a. Price of the average diet
 
b. Price of a minimum adequate diet
 
c. Relationship between the acquisitive capacity of the
 

different population strata and the cost of a minimum
 
adequate diet
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4. Apparent consumption or availability (according to balance
 
sheets) versus real consumption (according to surveys)


5. 	Maternal lactation
 
a. 	Number of nursing mothers
 
b. 	Duration of lactation
 
c. 	Analysis of the causes of weaning


6. 	Intra-family food distribution
 
G. Conditioning Factors of Food Consumption
 

IV. Biological Food Utilization
 

A. Morbidity-Mortality Due To Transmissible Diseases
 
1. Analysis of the principal causes of morbidity-mortality
 

a. 	Overall
 
b. 	Regional
 
c. 	Urban-rural
 
d. 	Margi nal
 

2. Morbidity due to infectious and parasitic diseases (diarrhea,

respiratory diseases, diseases preventable by vaccination,
 
intestinal parasites)
 
a. According to information from health service outpatient
 

clinics
 
b. 	According to information from hospital discharge records
 
c. 	According to health surveys
 

3. 	Death analysis according to principal causes
 
4. 	Death due to infectious and parasitic diseases
 
5. Morbidity-mortality from diseases due to food and nutritional
 

causes (lack or excess)

B. Environmental Sanitation
 

1. 	Distribution of water
 
a. Population with water services: intra or extra residential,
 

in urban and rural areas. Potability
 
b. 	Tendencies in coverage
 

2. 	Disposal of sewage and solid waste
 
a. 	Population covered according to type of service in urban
 

and rural areas
 
b. 	Tendencies in covcrage
 
c. 	Solid waste. Types of disposal, coverage and tendencies
 

3. 	Food control and veterinary vigilance
 
4. 	Food quality control
 

a. 	Operational restrictions and legislation

b. 	Control mechanisms and resources to make them effective
 

C. Health Services
 
1. 	Existing resources and their distribution
 
2. 	Organization 
3. 	Coverage and accessibility

4. 	Priority system for care to population groups
5. 	Price restrictions to use
 

U. Conditioning Factors of Biological Food Utilization 
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V. 	Behavior of Social Pressure, Influence and Power Centers
 
Towards Food/Nutrition Policies
 

A. 	The State
 
1. 	Central government
 
2. 	Autonomous institutions
 

B. 	Producing Organizations' Goods and Services
 
C. 	Trade Organizations
 
D. 	Organizations Tied To Foreign Trade
 
E. 	Transnational Corporations
 
F. 	International Development Agencies
 
G. 	Political Parties
 
H. 	Communications Media
 
I. 	 Unions and Other Labor Organizations 
J. 	Consumer Organizations
 
K. 	 Other Organizations: Educational, Scientific, Cultural, Religious, 

Community, etc. 

VI. 	 Incidences of Conditional Factors in the Nutrition Question 

CHAPTER THREE
 

INSTITUTIONAL ANALYSIS OF THE FOOD/NUTRITION SUB-SYSTEM
 

I. 	 Institutional Analysis of the Food/Nutrition Sub-System 

A. 	 Description of the Food/Nutrition S,,b-System within the
 
Tocio-Economic System
 
1. Structures that make up the food/nutrition sub-system 
2. Principle elements ineach structure: organization,
 

objectives, activities and resources. Interrelations 
between these and similar ones in other structures. 
Compatibility with the objectives of food/nutrition
 
policies 
a. 	Entities responsible for decision
 
b. 	Entities responsible for programming
 
c. 	Entities responsible for execution
 
d. 	Entities responsible for supervision and control
 
e. 	Entities responsible for evaluation
 
f. 	Coordination structures and mechanisms; restrictions
 

on effective coordination 
g. 	Power and decision centers in the different structures
 

B. Legislation Which Structures and Regulates the Functioning of
 
the Sub-System 
I. 	Legislation referring to the structures that make up the
 

food/nutri tion sub-system
 
a. 	Legal instrumentr which create the structures
 
b. 	Degree of definition of objectives and purposes
 
c. 	 Degree of definition of areas of responsibility in 

terms of production and coverage
 
d. 	Legal assignment of functions
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e. 	Sources of financing and degree of determination
 

in the destination of funds
 
f. 	Degree of flexibility in the administrative structure
 

2. Possibilities of modifying legislation, identified as
 
restrictive, in the development of programs and projects 

C. 	Analysis of the Sub-System's Functioning
 
D. 	Analysis of the Relationship of the Food/Nutrition Sub-System


With 	 Other Sub-Systems
E. Factors Which Affect Resource Assignment of the Components of the 

Food/Nutrition Sub-System 

II. 	Planning and Policies for Food/Nutrition
 

A. 	 Existing Resources, Organizations and Mechanisms for Policy
Definition and Elaboration of Plans, Programs and Projects
Fnr Food/Nutrition 
1. 	 Analysis of available resources 

a. 	Persons with food/nutrition training

b. 	Materials
 
c. 	Financial
 
d. 	General limitations
 

2. 	Evaluation of the present situation; organizational structure;
 
characteristics; relationships with other elements of the sub­
system; functions versus assigned resources; etc.
 

3. 	Evaluation of the capacity of the system to: plan, perform

diagnoses in order to advise in policy definition, formulate 
plans, elaborate programs and projects, design control
 
mechanisms for evaluation and information. Capacity of 
available personnel for elaboration of diagnoses, plans,
 
programs and projects in food/nutrition
 

4. 	Coordination aqencies or mechanisms for intersectorial
 
food/nutrition planning


5. 	Availability of methodologies for the elaboration of
 
overall criteria for plans, programs, and projects in
 
food/nutri ti on 

6. 	Availability of information for planning and decision making
 
a. 	Existence of basic documents for the formulation of
 

food/nutrition policies (overall development plan;

nutrition evaluations; balance sheets; nutrition
 
recommendations adjusted to the population, etc.)


b. 	Existence of indicators of nutritional status or data
 
for their elaboration. Degree of utilization; accuracy

and adequacy to realities under study; quality of
 
measurements and equipment responsible for the job;

periodicity of collection 

c. 	Availability of equipment for data processing

d. 	Effectiveness of the processing mechanisms
 
e. 	Inter and intrastructural mechanisms which guarantee

the provision of information necessary for deision 
making

f. Opportunity for delivery of information to users
 
g. Mechanisms which make or would make possible the
 

functioning of a central data bank, with participation
 
from all structures in the food/nutrition sub-system
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B. Development and Coherence of the Food/Nutrition Planning Process
 
1. 	Degree of process advancement
 

a. Inthe definition of the overall food/nutrition policies
 
and in the public sector's decision to implement them
 

b. 	Inthe elaboration of intersectorial food/nutrition plans
 
c. 	 In the preparation of food/nutrition projects

2. 	 Interrelationships and coherence between the socio-economic 
development planning and that of food and nutrition 
a. 	Between plans and policies
 
b. 	Between programs and projects and plans for programs and
 

projects 

III. 	 Impact of the Existing Policies, Programs and Projects on the Food/
Nutrition Question 

A. 	 Analysis of Existing Policies 
1. 	 Policies for food production from agriculture and livestock sources 

and resource utilization: importance, objectives, strategies, 
goals, assigned resources, coverage, instruments, operational
evaluation, and gains achieved in terms of 
a. 	 Conservation of natural resources 
b. 	Irrigation and drainage
 
c. 	Provision of capital goods and imports
 
d. 	Mechanization
 
c. 	Employment and human resource development

f. 	 Scientific and technological research 
g. 	Technical assistance
 
h. 	Animal and plant health
 

2. Food production policies from marine, lacustrian, fluvial, and 
water 	culture sources
 

3. Food/Nutrition production policies from industrial and mining
 
sources (salt fortifying) 

4. 	Economic and financial policies
 
a. 	 Prices and subsidies for producers and consumers 
b. 	For commercialization and provisioning
 
c. 	 For credit 
d. 	 For taxation 

5. 	 Social policies 
a. 	 For welfare and social assistance 
b. 	 For workers 
c. 	 For health 
d. 	For education
 
e. 	 For social advancement and community development

6. 	 Policies for structural and institutional changes 
B. Analysis of the Principal Existing Programs and Projects and Their 

Impact on the Food/Nutrition Question

1. 	Projects
 

a. 	 Level of effort 
i. 	 In formulation (probable starting date) 

ii. In execution 
- negotiating the financing
 
- financed 

iii. 	 Cancelled
 

C-12
 



10
 

iv. Terminated (completed)
 
b. 	Financial cost and execution-


I. 	Total and period (inyears) of execution
 
ii. Spent to date
 

iii. Financing 
- percentage of domestic sources 
- percentage of foreign sources 

c. 	Accountables
 
i. 	Formulation
 
ii. Execution
 

2. 	Inventory of existing principal programs and projects, grouped:
 
a. 	According to how they affect availability
 
b. 	According to how they affect consumption
 
c. 	According to how thy affect biological utilization
 
d. 	According to other defined criteria
 

3. 	Criteria used and factors which influenced the selectinn of
 
inventoried programs and proje'ts
 
a. 	Integration into and compatibility with the National
 

Fevelopment Plan
 
b. 	Political criteria
 
c. 	Impact on the problem
 
d. 	 Temporary or permanent effects 
e. 	 Financial, technical, and physical requirements 
f. 	Possibilities for financing
 
g. 	 International support and commitments 
h. 	Community felt necessities
 
i. 	Organizational effort for implementation

J. 	 Indirect benefits 
k. 	 Existence of previous projects in varying stages of 

development (projects behind schedule)
 
4. 	Analysis of the education component in the programs and projects
 

which were inventoried 
a. 	Existence of the food/nutrition education component in programs


and 	 projects oriented towards the solution of food/nutrition 
problems
 

b. 	Existence and level of development of food/nutrition
 
eduL.tion in the different levels of the formal education
 
system 

c. 	Availability of professionally designed educational
 
equipment and materials for instruction in food/
 
nutri ti on
 

d. 	Mechanisms for programming and coordinating the teaching
 
of food/nutrition in the formal education system and
 
for incorporating them as a component in related programs
 
and projects
 

5. 	Analysis of resources (required and assigned for the execution
 
of inventoried programs and projects)
 
a. 	Human resources
 

I. 	Availability of human resources for the execition of
 
programs and projects In the different structures 
of the sub-system, and level of existing preparation
 
for competent execution
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ii. Utilization level of existing human resources,
 
particularly in the different work areas (production 
of goods and services relative to the area of the 
training study, research, etc.) and the possibility
 
of using them in the inventoried programs and projects


iii. 	 Estimation of needs, present and future, for personnel
 
with different levels of preparation, for different
 
activities of the inventoried programs and projects 

iv. Centers or organizations which can be utilized for training
 
of food/nutrition personnel. Annual production capacity
 

v. Capacity building in food/nutrition problems to provide
 
professional instruction in identification and resolution
 
of vario.s disciplines related to the solution of these
 
problems (nutritionists, economists, physicians, nurses,
 
agronomists, etc.) 

vi. Real and relative quantity of professionals in
 
disciplines related to the food/nutrition question who
 
have received training in this field in the last
 
five (5)years
 

b. 	 Material resources 
i. Availability of resources for inventoried programs
 

and projects
 
ii. Potential resources with development possibilities
 
ii. Possibilities of resource contribution, from the
 

different structures, for programs and projects inte­
gral to food/nutrition 

iv. Level of rationality in the use of available resources
 
. Financial resources 

i. Financial analysis of the different structures of the
 
sub-system
 

ii. Principal restrictions in the optimal utilization of
 
financing available in the different structures for
 
the solution of the food/nutrition question


.i. 	Possible new financing sources
 
d. 	Resource administration
 

i. Level of administrative rationality in the organization
 
of the structures which make up the sub-system
 

ii. Level of development of administrative mechanisms
 
and instruments necessary for the execution, supervision,
 
evaluation and control of programs and projects which
 
are 	 common to the various elements and structures of 
the 	 sub-system, particularly in reference to: definition 
of functions; assigning responsibilities; assigning
 
resources; and definition of norms and procedures
 

6. 	Impact of inventoried programs and projects
 
a. 	Indicators to judge nutritional impact of programs ind projects
 
b. 	Impact on development (production, income, employment,
 

commerce, etc.)
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i. On overall development
 
ii. On sectorial development, as much in the social
 

sectors (health, education, etc.) as in the
 
economic sectors (agriculture, fishing, industry,
 
etc.)
 

iii. On regional development
 
iv. 	On urban areas, rural areas and marginal areas
 

7. Compatibility of inventoried programs and projects
 
a. 	Compatibility between each other
 
b. 	Compatibility with plans
 

i. With plans pertaining to each of the structures
 
of food/nutrition sub-system
 

ii. With the overall economic and social development
 
plan
 

c. 	Compatibility with defined policies
 
d. 	Compatibility with existing obligations
 

C. Exploration of Alternative Hypotheses, of Their Practicability

(Technical) and Their Feasibility (Political)_ 

D. 	Conclusions and Suggestions
 

CHAPTER FOUR
 

PROGNOSIS OF THE FOOD/NUTRITION SITUATION, ACCORDING TO
 
DIFFERENT ACTION ALTERNATIVES
 

I. 	 Projection of the Food/Nutrition Question, According to the Tendency 
of the Last Historical Series Analyzed 

A. 	Magnitude and Consequence of Damage
 
B. 	Availability of Food for Human Consumption
 

1. Production behavior in the last twenty (20) years
 
a. 	i'endencies
 
b. 	Relation of food production growth to other products
 

and services
 
c. 	Changes in food production structures: origin of
 

increases
 
d. 	Role of export/import policies as elements for regulating
 

internal production 
C. 	Food Consumption
 
D. 	 Biologial Food Utilization 
E. 	Available Resources
 
F. roection to Date of Adopted Solutions on Programs and Projects 

II. Projection of the Food/Nutrition Question, According to Distinct Action 
Al ternatives 

A. 	Hoped for Impact both on National Development and on Deprived and 
s nu n~g1ietu-nerb1cFoc.usC nt I'Present 

B. 	 HoF- orImpact Accor into Wi'ffe eL---t-A-0n--A lterna t ives, 
Base so-ton n e-n-t g-ral-t-O--tlioioo-d-uN-u-et-r-i-on--istion 
As Ex-pn--e--nTfatTo"am To --. ii-Fi-itf r o-1-PTV • 
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CHAPTER FIVE
 

DIAGNOSTIC SYNTHESIS/PRINCIPAL DIAGNOSTIC CONCLUSIONS
 

I. 	Magnitude, Nature and Causes of the Food/Nutrition Problem
 

A. 	Principal Problem Areas Detected at Overall Level
 
" 
 oblem Areas Detected at Sectorial and Institutional
 

Levels
 

II. Present 	Focus and Alternative Solutions to the Problem
 

A. 	Analysis of Present Focus and Alternatives for Solution
 
To the Problem
 

B. 	Principal Inconsistencies Detected in Structure and Function
 
Of the Food/Nutrition Sub-System
 

III. Factors 	Which Limit or Encourage Improvement in the Situation
 

IV. Summary 	of the Prognosis
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