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1. SUMMARY

Protein-calorie mlanutrition is a major problem in Central America

and in many parts of the underdeveloped world. Until a few years ago,

overwhelming emphasis was placed on protein deficiency as the major

factor in malnutrition. However, investigations in Guatemala (Lechtig,

et al) and India (Copalan) suggest that caloric differences may also be

very important. As a result, more attention has recently been given to

caloric deficiency and there is presently considerable debate about the

relative importance of protein versus calories.

This is an important debate, both for scientific and practical reasons.

Many governments and agencies are currently involved in planning and imple

menting large scale nutritional interventions in malnourished populations.

The relative differences in costs of alternative interventions are large.

Caloric supplements are relatively inexpensive as compared to animal

protein based supplements. Further, relatively little work has been done

on the advantages and disadvantages of alternative delivery programs, and

the gains to be expected when inexpensive, medical care systems are com

bined with nutritional interventions of various types. Data which describes

the health effects on the.population from interventions are the major

expected outputs from this study. Information on the operational aspects

of alternative nutritional interventions to achieve specific health and

nutritional outcomes will be obtained.-

The proposed investigation will test the effectiveness of nutritional

interventions involving dietary improvements in protein quality and quantity

and increases in caloric quantity as well as combinutionH of these trcnt

ments. New genetic varieties of opaque~2 corn are now available which



2

provide improvements in protein quality without significantly changing

protein quantity. Similarly, improved soybean varieties are available
.

which can provide improvements in both protein quantity and quality.

The effectiveness of the nutritional interv~ntion will be assessed

in terms of fetal and postnatal physical growth and morbidity and morta-

lity rates during the first two years of life. The study will be carried

out in rural villages with known protein-calorie malnutrition and wher~

high levels of participation can be obtained.

The design of tne study is informed by findings from previous protein

and calorie nutritional interventions (Mata, Klein) and provides for

diet supplements ranging from the normal diet through an optimal diet.

The study will provide unambiguous answers to questions about the effec-

tiveness of caloric and protein food supplements, using outcome measures

that have policy implications.

2. RESEARCH PURPOSE AND EXPECTED RESULTS

a. Purpose

The prinicpal purpose is to determine, in populations with dietary

limitations in energy and in protein quantity and quality, the relative

effectiveness of several nutritional interventions which provide improve-

ments in protein q~ality, quantity and increased calorie intake.

Effectiveness will be measured in terms of the impact of these

interventions on fetal and postnatal physical growth and on morbidity and

mortality ra~es in the first two years of life.

b. Products

A variety of specific outcomes are anticipated. These include:
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1. The establishment of the nutritional impact of a range of

nutritional supplements in terms of birthweight an~ infant growth and on

morbidity and mortality during the first two years of life. The nutritional

interventions include:

a. Caloric supp'lements

b. Protein quality supplements

c. Protein quantity supplements

d. Protein quantity and quality supplements

e. Caloric, protein quality and quantity supplements

2. A test o~ the hypothesis that, if available in adequate

quantities, undernourished populations are capable of consuming an adequate

amount of their normal diet to cover their normal protein and calorie

requirements.

3. A determination of the acceptability and nutritional impact

of new varieties of opaque-2 corn.

4. The solution, based on field trials,of technical and cultural

problems associated with the implementation of nutritional supplementation

programs.

5. The relative effectiveness of the-nutritional interventions

as compared to and in conjunction with a high quality, low cost medical

care program.

6. Cost comparisons among alternative nutritional interventions

and their associated health and nutritional benefits.

It is expected that all the nutritional interventions will result in

benefits to the populations being studied.
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3. SIGNIFICANCE AND RATI0NALE

AID as well as other donors have invested millions of dollars in

programs designed to develop nutrition interventions that will have a

major impact on malnutrition. Until recently, overwhelming emphasis

was placed on overcoming protein deficiency.

Thus, AID's agriculture program has supported genetic research to

develop varieties with improved protein quality and/or quantity in corn,

wheat, and sorghum. AID's nutrition program has underway field studies

'(near completion) to determine the nutritional impact of fortifying cereal

grains such as wheat, rice and corn with essential amino acids and/or

protein concentrates.

These studies hav~ been productive. New varieties such as high

lysine corn and sorghum have been d~veloped and high protein wheats have

been produced. Improved soy/wheat flours have been devel9ped and are

available through Food for Peace channels and hopefully will be intro

duced through commercial channels. The feasibility of .adding lysine to

wheat flour during milling has been demonstrated and soy fortified corn

meal has been found acceptable in the preparation of tortillas.

We have reached the point where decisions must soon be made regarding

the utilization of these possible interventions -- interventions that if

implemented, will cost'tens of millions of dollars.

The dilemma faced by the nutrition pl~nner relate~ not only to cost

but to the potential benefits to be derived from these interventions.

FAO/\VHO has lowered the protein "requirements" for the target groups

(pregnant women, preschoql children). Some highly regarded nutritionists
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insist that eating more of the basic cereal staple is all that is required

to overcome malnutrition, other argue that the "requirements" are unreal

istically low, etc.

Attempts to resolve these questions thru field studies indicate that

protein and calorie supplementation can give beneficial results. For

example, studies at INCAP indicate that child mortality is reduced by 50%

in families consuming soy fortified corn. A second series of studies has

sho\Vll that pregnant women whose diets have been supplemented with as little

as 20,000 calories during pregnancy produce fewer low birthweight babies,

a significant and surprising improvement since low birthweights are

associated with high mortality. These studies, useful as they are, cannot

be considered conclusive since the studies have not been carried out under

conditions that are comparable and in some cases were designed for other

purposes. In addition to our knowledge the nutritional impact of improved

crop varieties has never been evaluated in the field.

The present study builds on past experiences. The use of "fincas"

should result in better dietary control. A full year has been set aside

to evaluate and modify the proposed interventions. The proposed design

is statistically sound and, difficult as field studies may b~ it is

believed that the unique combination of talent, experience and test sites

available at INCAP should produce answers to the serious questions raised

concerning the relative merits of protein vs. calorie supplementation of

deficient diets in LDCs.

4. PLANS TO COORDINATE THE RESEARCH l~ORK INCLUDING NETWORKS

This is a unique time and place to conduct the proposed investigation.

INCAP has pursued basic and applied research in food technology for over



., 6

two decades and has perhaps more extensive experience in the field

evaluation of nutritional status and the evaluation of field trials in

-nutrition research than any other Institute. The proposed investigation

melds these areas of research activity. In addition) this research is

~n immediate outgrowth of the AID-supported corn fortification study in

Santa Maria Cauque (AID/csd-3357)) the INCAP research program in food

technology (Bressani et al.) 1972) INCAP Publication L-3) and the NICHD

supported longitudinal study of malnutrition) physical growth and mental

development (Klein) et al., 1973). It is also related directly to efforts

of International Agricultural agencies to develop and promote the use of

opaque-2 corn. The Center for International Maize and Wheat Improvement

(CI~~crT) has expressed great interest in the proposed research and has

offered to collaborate with lCTA in Guatemala in the production of ade-

quate amounts of the opaque-2 corn varieties needed for the study. In

addition) MASECA, a private corporation based in Monterey) Mexico has

offered to collaborate and will produce and donate sufficient amounts

of soy-fortified flour for the necessary pretests of this intervention.

The need for twd types of consultant support is also foteseen. The

first is fDr an oversight review committee which could assemble in

Gua~emala once each year to review the project and give advice. In addition)

there will be a need for individual consultants on specific problems and

technical aspects of the proposed research. Finally) travel of the

principal investigators to coordinate with AID, to visit related research

projects and to attend scientific meetings will also be necessary.
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5. Plans to Facilitate Utilization of Research Results

The results of the proposed research will be of interest both to

the general scientific community, in that they extend biological know

ledge in the area of human nutrition and its effects, as well as to

public health officials insQfar as these results bear on their efforts

to improve the quality of life of the populations for whom they are

responsible. With respect to general,scientific interests, the results

will be disseminated thru publication in a variety of scientific journals,

'both in English and Spanish and in this fashion be made available to the

scientific community. through INCAP symposia.

More important from AID's viewpoint in the area of public health

INCAP, the Pan American Health Organization (PARD) and WHO will serve

as conduits for disseminating information. 'INCAP is administered by

PAHO and, through its Division of Applied Nutrition, is in direct contact

with the ministries of health of the Central American countries. In

addition, through its linkage with the Pan American Health Organization

and with the World Health Organization, public health officials through

out the world will quickly be informed through the bulletins of the above

mentioned organiations of the results of this investigation. Thus,

dissemination of information to public health and 'planning officials

will be accomplished through INCAP's local and international connections

with public health ministries.

In addition, through the close collaboration of the investigators

'with the Division of Applied Nutrition at INCAP, the results of this

investigation will play.an important role in informing and planning

nutrition intervention programs in Central America.
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The research plan includes the recording of cost estimates for the

nutrition interventions, and comparison of these to benefits associated

with the ~pecific interventions. This information

will be highly useful to planners and governments who are formulating

policy and designing nationwide programs to combat malnutrition. Detailed

reporting of cost and benefit information will be made and the reports

circulated to AID countries and to governments served by PARD. Since

the project outcomes have important implication for agriculture through

the opaque-2 and soybean intervention the close collaboration of the Institute
of Agriculture, Science ~ Technology (ICTA)
and CI~~T will make possible the appropriate distribution of results

for use in agricultural policy and crop introduction programs. Also

because the interventions will be testing the feasibility of introducing

industrially processed tortilla flour fortified with full fat soy to the

villagers a linkage to commercial utilization of project information has

been arranged.

6. NANAGEMENT CONSIDERATIONS

The project is organized into three closely interlocked phases. The

first is the location and the selection of villages having the appropriate

characteristics needed for participation in this study. The area expected

to meet all the criteria is in a coffee growing region on the Pacific slope

where six will be selected from the approximately forty fincas accessible

at elevations of between 1500-2000 f t-:.·

The logistics of setting up and managing a complex multi-village

field study is no easy task, however, the principal investigators have

had a successful experience over the last eight years in doing just this
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in Guatemala. In the fir?t phase, during the intervention research a

separ~te village will be used. This village will not be a part of the

controlled study of Phase II.

As the activities chart on page 38 shows, there will be a planning

review of findings at the end of the first year, prior to beginning of

the nutrition interventions in the villages. The purp?se of this review

is to report on the results of the intervention research, the state of the

base line data collection, in selected villages, the progress on logistics,

and the. updating of budgets and other input needs based on the experience

of the first year. If insurmountable problems have been encountered in

critical areas affecting the power to interpret clearly the interventions,

certain portions of the study may be redesig~ed.

The management plan includes, in addition to annual written reports,

annual or~l reporting to AID by the investigators, and annual visits

by consultants in the fields of epidemiology, statistics, nutrition

. and food technology to the project .sites.

At the end of the second year an intensive review will be conducted

in order to determine whether AID should recommend to RAe that the study

proceed for the total life of the project as planned.
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7. TECHNICAL REVI8,

This review of the published literature is principally c0ncern~d witll

the effect of nutrition on the physical growth, mortality and morbidity

rates of young children. Particular attention is paid to the relative

importance of proteins versus calories.

Work at INCAP indicates that the relative contribution of calories

and proteins to an increase in birthweight depends on the limiting nutrients

of the home diet in the population under study. Other factors like physical

activity, prevalence of disease and magnitude of the maternal nutritional

stores before pregnancy may also be important determinants of the relative

contribution of calories and proteins to birthweight. The expected reduc

tion ill proportion of low birthweight (LBW under 2.5 kg) babies following

a nutritional intervention may therefore depend not only on the estimated

range of fetal.weight increase but also on the nature and total amount

of supplement ingested during pregnancy as well as on the existent

proportion of low birthweight babies prior to the intervention. The

offspring of women who have low prepregnant weight, poor diet, low level

of replacement of the home diet by the supplement, low physical activity

during pregnancy and poor health status can be expected to show larger

increases in birthweight of offspring when their diet is improved.

Parallel findings are evident from the literature on the effects

of food supplementation on physical growth. That is, the expected relative

"effect of proteins and calories on postnatal growth appears to depend on

what the dietary limitations of the study populations are. Thus, in
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supplementation increases.

T}le published literature also suggests that nutrition during pregnancy

and Inctation and morbidity are associated. Ftrst, this relationship can

be inferred from comp~risons of morbidity levels among populations of

differing nutritional status. These comparisons show that populations
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of poor nutritional status have markedly higher morbidity rates

(Gordon, et al., 1963; Marsden, 1964; Banik et al., 1967; Ghai, et al.,:

1971; Mata, et a1., 1971). Secondly, there is some avidence that within

a population, poor nutritional status is associated with increased

morbidity. Various studies have noted that the frequency of illnesses,

notably diarrhcn, is markedly "higher among those c1inic:ally defined as

malnourished thnn among clinically normal children (Scrimshaw, et a1., 1966;

Salomon, et al., 1966; Salomon, et al.,·1968; James, 1972; Salomon, et al.,

1971). An extensive review of early literature on this subject appears

in Scrimshaw, Taylor and Gordon (1968). Their general conclusion is

that seriously malnourished children experience more illness than clinically

normal children. Lastly, there is some evidence that nutritional

supplementation programs result in decreased morbidity rates (Scrimshaw, et al.,

1966; Scrimshaw, et a~., 1968a; Baertl, et al., 1970; Wray, 1967;

Urrutia, N.D.).

D0flrtitive answers to these questions are urgently needed. By combining

the experimental treatments proposed and measuring their impact in terms

of the outcome variables described in the context of an experimental design

with adequate sample sizes and careful controls and measures for both

independent and dependent variables we will be able to provide these

answers in terms that are immediately useful to planners and P~blic

Health Officials.

8. RESEARCH PROJECT DESIGN AND HETHODS

A. Research Design and Methods

Research Plan

There are three phases of operation in the proposed investigation.

The first phase includes: a) intervention decision research; b) identification
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and selection of study villages, c) implementation of medical care and

data c011ection systems, and d) selection of food prvcessing technology

required. The second phase covers implementation of the nutritional

interventions and measurement of its effects. The last phase includes

final analysis and publication of results. This i$ summarized in

Table 1.

Hypotheses

The structure of the experimental design will permit simultaneous

and semi-independent experiments. There are five basic hypotheses:

1) Nutritional status can be improved by-simply promoting

the consumption of more corn and beans;

2) Nutritional.status can be improved by adding more energy

to the existing corn and bean based diet;

3) Nutritional status can be improved by increasing the

protein quality of the diet by utilizing Opaque-2 corn;

4) Nutritional status can be improved by increasing both the

protein quantity and quality in the diet by soybean fortification;

5) Optimal improvements in nutritional status cap be obtained

if protein qu~lity and quantity as well as the amount of energy is

increased.

Each hypotheses will be tested by·comparing an appropriate nutritional

interventiDn to both a negative control, i.e.: a group with no change
)

in diet, and to a.positive control, i.e.: a group receiving a maximal

nutritional intervention. Thus, the impact of each ·of the interventions

can be bracketed on both ends of its possible range.
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As we shall explain below, there will be three levels of

comparison: 1) across villages; 2) within a village between pre-

and post-intervention periods, and 3) within the same individual mother

between successive and differently treated pregnancies.

Populations Required

Six separate populations fulfilling the following criteria will

be studied:

1) Each community should have about 200 families and 50

births per year.

2) The main diet staple should be corn. Calories and proteins,

both from the point of quantity and quality, should be deficient.

3) They should exhibit poor nutritional status as evidenced

by:

i) A prevalence of low birthweight babies C[ under 2.5 kg)

of around 30% and,

ii) A prevalence of moderate and severe malnutrition

(Gomez grades 2 and 3) of 40% in two and three year-old children.

4) A standardized health care system must be available in

each community.

5) The populations should be staple, with little or no

migration.

6) The dwellings in each village should be fairly well

clustered together and the village must be accessible by road from

Guatemala City.



15

Thus, it is expected that the six populations chosen will be

comparable to one another in terms of the five characteristics outlined·

above. Villages in the "fincas" (large plantations) situated in the

department of Suchitepequez 150-200 kms from Guatemala City will be the

test sites. These are of the desired population size and characteristics

and offer ,the advantage that wages paid by finca own~rs include a weekly

corn ration. It is also the custom for the "finca" owners to provide

a limited amount of land where families may plant corn and beans. This

pattern of grain supply and production provides excellent opportunities

for controlling the supplemented diets.

Research Design

After one year of baseline data collection the six populations

.will be randomly assigned to each of the following groups 2S shom1

in Table 2:

a) The first, Gro~p A, will receive additional corn and

beans;

b) Group B will receive an energy supplement. The particular

form of the supplement will be det~rmined through pretesting during the

first year of project. Cooking oil and high calorie cookies are currently

being considered.

c) Group C will benefit from improvements in protein quality

(substitution of conventional corn by Opaque-2);

d) Group D will receive a corn diet fortified by a defatted

soy flour providing a diet of high protein quality and increased protein

quantity. The decision on the mechanism for delivery of the supplement,
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soy pellets added at the village mill, or a precooked cornnercially

produced flour, "ill be deternined during the pretest.

e) Group E will receive all three improv~ments: protein

quality and additional protein and energy

above supplements and mechanisms.

f) Group F will serve as a control receiving only medical

care and vitamin and.mineral supplements as do all groups.

This design allows each group to. serve as its o\m control. In

addition, it will be possible to compare each of the interventions

against the control group, and each of the treatment groups against

each other.

Medical care will be introduced during the first year and we

expect that important changes in health status will occur. These

will be measured carefully and their presence will be taken into

account during the data analyses.

16
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· TABLE 1

KESEARCH PLAN

PHASE I
Year I

Identification and
selection of suitable
communities

PHASE II
Year 2 to 4

Nutritional intervention

PHASE III
Year 5

Medical care turned
over to Hinistry .
of Public Health

----------------------------------------------------------------------------
Commencement of the
health care program

Data collection following
nutrition intervent~on

Final analysis and
publication of
data

----------------------------------------------~-----------------------------

I~tervention decision
research baseline data
collection in villages

Preliminary analysis
and publication of
results

------------~------------._-------------------------------------------------

Production and quality
control"of food
supplements
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.:,\,"\. DESIGN
~ .• __ 4

Food
Given

Increased
Energy,, ..

Increased
Protein
Quantity.. _.__~_-"""---_...o<.-_---------------

Yes Yes Additional
corn & beans

No Yes
Energy Supp1m.
(e.g. cooking
vegetable oil,
or cookies)

No No
High Quality
protein
(opaque-2 corn
substituted
for connnon
variety)

Yes No
High quality
and quantity
protein supplm.
Hixture of corn
(85%) and soy-
bean (15% flour)

Yes Yes
High protein
quantity &
quality plus
energy (Oil,
Mixture of
corn (85%) and
soybeans (15%)
and cookies)

No No None

BEst AVA\lABlE copy
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TABLE 3

DATA TO BE COLLECTED UNDER THE PRESENT PROPOSAL BY VARIABLE

Variable

1. INDEPENDENT VARIABLE:

Food Supplementation

2. DEPENDENT VARIABLES:

Infant and second year
Mortality Rates

Nutritional status of
newborn and of children
less than 3 years of age

Morbidity prevalences

1-1easured By

Attendance to the
central distribution
centers

Births, Deaths
(0-24 months of age)

Anthropometry

Morbidity survey

Field Worker

Supplementation
auxiliaries

Census updater;
nurse

Anthropometrist

Home interviewer

3. PARTIALLY CONFOUNDING VARIABLES OR VARIABLES NEEDED TO ELUCIDATE MECHANISMS:

a) Maternal nutritional
status

Maternal clinical
history

Home dietary survey;
Anthropometry

Health clinic records

Home interviewer;
anthropometrist

Nurse

Child clinical history

Gestational Age
(For interpretation

~ b) Child nutrition..,.. ' ....
- t.: .,..

c) Socioeconomic data

Physical examination
of birthweight)

Home dietary surveys

Health clinic records

Income, housing, education

Nurse

Home interviewer

Nurse

Home interviewer
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TABLE 4

KINDS OF DATA TO BE COLLECTED UNDER THE PRESENT PROPOSAL BY INSTRUNENT

20.

1n~ t l'umcnt

Census and Clinic records:

- Births and Deaths
(0-24 months of age)

- Pregnant mothers

Supplementation
Attendance Surveys

Home Caloric and Protein
Intake (Dietary Surveys)

Food Qualfty Control
Samples

Anthropometry of Mother
and Child

Morbidity Survey

Clinical Examination
of Pregnant Nothers
and Infants

Variables to
be nll'asurl'd

Infant
Mortality

Number of pregn
ant women

Receipt of food
supplements

Nu"tritiona 1
Status

Protein
Ca lor ie
PER

Nutriton~ 1
Status

Diarrhea
Respiratory
Ai 1ment
Other Infections

Hother and
chi 1d hea 1th
status

Periodicity

Daily

Daily

Week1y**

Every month
from the 13th
week of
pregnancy to
3 yr. of age

Monthly

Every 3 months
from the 13th
week of
pregnancy to
1 yr. post
partum; every
6 mos. in
chi 1dren from
birth to 3
yrs. of age

Monthly in
_mothers &
children

Every 3 mos.
from" the
13th week of
pregnancy to
birth; every
6 months in
children from

birth to 3
years of age

Place

-Home

Medica 1
Unit

Medica 1
Unit

Home

Home

Medica 1
Unit

Home

Nedica 1
Unit

Field
Worker

Nurse*; home
interviewer

Nurse; census
updater

Supplement
ation auxiliarie~

Home
interviewer***

Home interviewer
& Lab Technician

**of.-J:

Anthropomtrist

Home interviewer

Nurse



Instrument

Record of Outpatient
Medica 1 Care

Socioeconomic Survey

Variables to
be measured

Hother & child
health status

Sociocultural
factors

Periodicity

Daily

One a
year

Place

Medica 1
Unit

Home

21"

Field
Worker

Nurse

Home Interviewer

*Scc next page for footnotes

* The nurses are principally responsible for providing medical care and
most of their activities are confined to the out-pati~nt clinic.

** Measurements of receipt of the supplement will be determined ultimately.
If soy pellets are used, inclusion of the pellets will be checked daily
at the village mill. In contrast if a soy fortified flour is used, it
will be despensed, and its receipt checked weekly.

*** The home interviewer is specifically trained to collect home dietary
survey data, rr,orbidity data, collect periodic food samples' and to
collect socio-economic data. She also provides the most direct and
consistent link between the -program and the members of the study
population.

"J....··ldd. The anthropometrists rotate weekly through the 6 villages and take all
anthropometric measurements. This reduces measurement to a minimum and
allows for careful standardization.



TABLE 5

EXPECTED I}lPACT OF THE NUTRITIONAL INTERVENTION ON KEY DEPENDENT VARIABLES

Variable

Nutritional Status
in Children

Infant Mortality

Estimated By

Percentage of:

- Low birthweight babies

- Prevalence of 1, 2, and
3 year old children
with less than 75% of
the normal weight 'for
age

Infant deaths per 1000
alive births

Expected Impact

A decrement:

- From 30% to 10%

- From 40% to 10%

A decrement from 160
to 80 per thousand
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TABLE 6

EXPECTED SAMPLE SIZE

'.

Initial Partial Full Second births
Control Treatment Treatment to mothers in

Group (12 months) (9 months) (27 months) the initial control

All Groups 50 37 113 33



·24

The types of food-intervention to be given are sho~~ in the right

hand colunn of Table 2. The a~ount of foed t~ be given will be that

necessary to reach the recommended allO\.:anccs; the- al"solute amounts \",ill

be dependent on the normal dietary intakes of these populations.

The rationale as to -Hhy the particular foods \\"ere chosen is as

follows: Group A ~ill receive additional amounts of corn and beans.

These are staple foods in rural Guatemala. It has been hypothesized

that consumption of the normal diet in adequate amounts would provide

the basic protein and calorie requirements but that ingestion of adequate

amounts would provide the basic protein and calorie requirements but that

ingestion of adequate amour.ts is limited by economic considerations.

Another possibility is that because of their bulk, physiological limita

tions, particu13rly in children, limit intake of adequate amounts of the

basic diet.

During the first ph.ase, in the intervention decision research activity,

the feasibility of this intervention will be tested in a separate but com

parable population. If intake cannot be increased, group A will be elimi

nated from phase II.

Group B will receive calories in the form of cookies made from wheat,

corn flour and oil .

."
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It should be mentioned, so~e goverTh~ents (i.e. Pana~a), have i~plemented·

distribution of oil in rural areas as a means of alleviating energy

dietary limitations. There is a need, therefore, for evaluating the

nutritional potential and impact of oil supplenentation. However, to

reach very young children who may not already be consuming the normal

diet, we propose to test the potential for highly·palatable cookies

prepared from wheat, corn flour and oil. These cookies, while apporting

little in the way of protejn, l~ill provide substantial amounts of energy.
I

To improve the protein quality of the diet of Group C, opaque-2 corn

will be substituted for regular Gorn. The high nutritional quality of

opaque-2 corn protein has been kno"~ for over 12 years, as determined in

experiments with animals and human subjects. As a matter fact, lNCAP was

the first institution to show, in young children, that opaque-2 proteins

had a biological value of about 90%. The high quality of opaque-2 protein

has also been demonstrated in mixed diets, si~ilar to those consumed by

the rural Guatemalan population. The varieties of opaque-2 corn expected

to be acceptable to the Guatemalan population and feasible to produce

by poor farmers provide improvements in protein quality ,.,ith very little

change in protein quantity. The opaque-2 corn to be used 'oJill be in

Guatemala cooperatively. 'vith CIHHYT c::n(~ leTA.

The objective of the nutritioncl intervention for Group D is to

provide increases in both protein qu~ntity and quality with minimal changes

in dietary calorie levels. The supplclent v.~ill be a mixture of 85% corn

and 15% Royheans. Sev~ral altern3ti~e techniques for delivery are being

consider ed. These include "Jhole soyLeans prepared in the home 'vith
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~0rnt pre-cooked soy in"pellet [arn mixed with corn at village mills and

pre~cooked corn-soy blend flour. The decision ~egarding tIle form of the

lntc1."vention for Group D '\"il1 be made during the intervention decision

on the basis of acceptability and precision for

control and measurement of the intervention itself. This will result in

a product providing.about 50% nlore .protein) protein quality similar to

Group C, and slightly more calories. ~hen compared on opaque-2 corn

alone. The nutritional improvement of this approach to the diet has been

dcmonstrated in experiI:!ental animal \·lOrk. This approach is recoffi.TIlended

because there is icterest in the industrial prep~ration of a lime-treated

corn flour ",'ith 15;~ soybeans .. Such a preparation is now available commer

cially in Costa Rica.

Group E will receive a diet supplement which jncludes increases in

energy, protein quality and quantity. This will be acco~p1ished by

combining the intervention described for Groups Band D.

Group F \~ill serve as a control) receiving medical care, vitamins

and minerals as do all groups. This will al10\v for the evaluation of

the nutritional intervention across the thrce year intervention period

since improvements in health are expected to be achieved across the

three-year period as a function of the medical care program.

Careful records ~]ill be maintained on the costs of the various

nutritional interventions, including costs of materials, production,

quality control, delivery and consu~ption estimates. Subsequently the

nutritional costs ~ill be· related to the differential benefits observed

for each of the interventions.
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Data Collection Activities and Sample Size

.
The data to be collected in the proposed investigation and the

periodicity of measurements are presented in Tables 3 and 4. To achieve

the objectives of this study, food supplementation l physical growth,

morbidity and mortality data are necessary. In addition, to rule out

alternative explanations and to elucidat-e the mechanistlS which may

relate food supplementation to physical growth and mortality, additional

data about mothers and children are crucial. These additional data

include diet surveys, maternal anthropometry, obstetrical history,

clinical course of pregnancy, duration of pregnancy, health of the mother

and child, and socioeconomic characteristics of the family.

Careful plannin~ of data colJ.ection and data flow is essential.

After an initial census of the population, data collection activities will

be programmed for all individuals in the study sample. Each week precoded

data forms will be brought from Guat~mala City. These will bear a label

. identifying the individuals to be examined and the date of examination.

Periodic census updates will be carried out to make sure all study

subjects are included for study.

The completed data forms will be checked in the field for clerical errors

and sent each ~eek to Guatemala City for punching. These data will be

punched in~cdiately, and the values ~ill be inspected. Doubtful infor-

mation will be in~ediately recollected. All original data forms will be

filed in Guatemala City.

The required ~jalri~)l(~ size is a function of the expected effect. The

main dependent variables in lilis study are mortality, morbidity and nutri-
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tiona1 status (as defin~d byanthropc~etric data) in children 3 years or

youhger. Table 5 shows that ~e expect to lower~

1) The prevalence of low birth\:eight babies from 30 to 10%;

2) The prevalence of moderate and severely malnourished 1 to 3 year

old children as de.fined by \..eight for age less than 75'i~ of the

normal (Gomez gro d2s 2 and ~), from 40 to lO~~; and

3) The infant mortality rate from 160 to 80 per thousand.

The proj ected sumple sizes are shO\\TIl in Table 6. He have calculated

(using arcsin pO\ver tables in Cohen, 1972) that given these sample sizes

we ,~i11 be able to demonstrate a nutritional icpact of the magnitude

presented in Table 5. For all the first variables mentioned, percent

lo,~ birthHeight, an. ef f ec t "7ill be seen 90/~ of the time in each group

at a 5% significance level. For the second variable, percent growth

retardation, the power of the design is 99% in each group. Finally,

for the last variable, infant mortality, because the predicted nutritional

impact is less than half that predicted for the other outcome variables

(e.g. birthweight) the power to detect a significant difference is only

43% ,~ithin each group, but is 98% if all groups are combined. Thus, in

each group, we can provide essentially definitive test of the basic

effects.

Analytic Plans
..,..-

'~e plan two types of control against the selection biases which

potentially accompany any feeding experiment experiment. The first control

is implicit i.n the design and consists in havine groups which bracket-the

range of possible effects. Group F, receiving no nutritional intervention
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provides a baseline ,,"hile Group E) receiving all i~terventions·, serves

as a "positive control" (i.e. ShOh'S the maxi~:un E'~qh~cted effect in these·

communitiC's)~

In this set-up the anal~·tic· steps for any OutCC:11C measure are as

follO'·:s:

1) Is Group E higher (better) than Group F? If not~ it is highly

unlikely that the range of interventions has any effect at ali.

2) Each of the supplemented groups will be compared with Groups E

and F to determine if there are differences associated with the experimental

treatnents. Our e~~perience suggests that different supplements may have

differential ir.lpacts on the outcome variab1c·s. Thus, the calorie inter-

ve.ntion may be r.lore effective in incrc:lsing b.irtll\,·cjr.ht (and thus reducing

infant mortality) \·:hercas tht~ protein supple.i~I(;·nts may improve physical

growth rates in t~o year olds and reduce morbidity rates in this group.

This type ~f information is not now available and would be especially

useful for nutrition and health planners.

3) "Finally) we plan a two-way ~nalysis of variance using the design:

Energy
None Yes

Protein
None

Yes-

F

D

B

1\, E

\ole do no t knov.1 in advance ,\,\lC thcr He ,,'i11 h.:lvC the po\':cr to separately

assess the t~o factors of more energy and more and better protein) which

is 'vhy 'ole have put an cy,aluation of !Jain effects as an irrportant prior step.

Nevertheless, He do plnn to do a full t~o-way M~OVA.(Analysis of Variance)

as a final pass.
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The second control, a withip village control, addresses itself tc a problem

inherent in .all nutrition intervention studies -- differences between experimental

groups or villages in this case. To guard against unforeseen or unrecognized

differences among villages we plan to collect data in all communities for one year

before beginning the three-year in~ervention period. This will provide baseline data

for assessment of initial group comparability, and will allow us to collect two or

more .observations on some families for a single indicator (e.g. birthweight), oUe

control and one experimental. Thus, within-family or within-mother analyses are

possible. These have relatively greater power since within-family variability can

be expected to be less than popula~ion variability. These within family comparisons

proved to be the most powerful in the INCAP study of malnutrition and mental development.

9. OVERALL COST See Budget page 38.

10. WORK PLAN AND BUDGET

The work ahead has been subdivided into three phases. These are:

Phase 1:
Concurrently with the decision intervention research, potential study villages

will be surveyed and selection will be made according to the criteria outlined earlier.

Once the villages have been selected base line data collection for all pertinent

variables will begin. Prior to this time, staff will have been recruited, trained and

standardized in the use of the data collection forms and the measurement tecnniques.

Simultaneously with the initiation of the base line data collection, the medical

care prograol will begin. The nurses will have been previously trained in the context

of another ongoing medical care project, .and thus will be ready to begin when village

selection has been accomplished. Quality control of the medical care program is

routinely chec~ed by the supervising physician.
The first phase is principally concerned with laying the ground w()rk for

measuring the effects of the interventions. Hork can begin immediately on the intf'r-

vention decision research to' investigate the nutritional properties of some of the food



supplements. Three areas of research are contemplated:

1) Food technology of alternate food supp1ementi;

2) Animal evaluation of alternate food supplements;

3) Human evaluation of alternate food supplements.

30a
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1. Food technologv of alternate food supplements

1.1 Increasedenergv intake

Energy increments are contelilplated in some of the ('xl'l'rioll'ntal

groups. To reach very young children, we propose to distribute high-calorie

low-protein cookies ("chapu~rada"). Cookies are knmm to be highly accep

table in Guatemala, particularly with'pre-school children. The cookies

will contain wheat, corn flour and oil (concentrations ranging from 10 to

20% can be included). Work is needed on developing such a cookie. It

should have a standard concentration of oil, a fixed \'1eight and its "food

technology" characteristics, especially storage stability over time,

should be known. The unit cost will be investigated and appropriate

quality control techniques will be devised.

1.2 Replacement' of common corn by Opaque-2 corn

Opaque-2 constitutes another nutritional intervention (Group C,

Table 2). Tortillas of good texture and quality have been successfully

made in the laboratory from lime-treated classic opaque-2 corn. No work

has been done with two or three other types of opaque-2 corn. The classic

opaque-2 corn has a soft starchy kernel, while some of the varieties being

developed have a hard endosperm. Because the latter types are more advan

"tageous, investigations regarding the quality 6f tortillas made from these

new varieties need to be done. This information will enable us to select

the type of opaque-2 corn most suitable for the study~

\

1.3 Use of corn supplemented with soybean

. Two of the test populations (Group D and E, Table 2) will receive

a mixture of corn (85%) and whole soybean (15%). Soybeans have been chosen

because they provide protein of good quality and in relative large amounts.
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l\'l;tlilas made from this mixture must be tested and then acceptance

,,\',duated both in the laboratory and in the field." We need to choose

,~\II\.)ug three options: (a) distributing a mixture of corn and soybeans

l0 be processed at home; (b) distributing a precooked flour made of 85%

~~(" and 15% soybeans; and (c) adding soybean pellets to the corn dough

..hH'ing wet milling. Regardless of the cho..ice, a quality control measure-

~~nt must be developed.

~_.. Animal evaluation of alternate food supplements

The proposed field experimental design calls for five different treat-

~ents, the effectiveness of which should be examined in experiluental animals.

These studies will provide knowledge as to the nutritional properties of

the supplements and their impact on the basic diet of the groups to be

studied. In addition, their biological impact will be evaluated in rats

and in swine. A weanling rat growth test is contemplated in which the

animals will be fed ad libitum the food composites of each of the proposed

food interventions. This study will assure us of the nutritionnl

quality of the supplements.

The second test will be carried out in 4-5 week-old swine. These will

be fed human food composites. For example, the cookie will be incorporated

into the food composi~of one group. In another group, common corn will be

replaced by opaque-2 corn or by the corn soybean mixture. All these foods

will be processed and fed as if being consumed by humans. The experiment

will predict likely impacts of the supplements on humans.

3. Human evaluation of alternate food supplements

The acceptance, tole.rance and physiological intake limitations of the

rood suppl.cments mu~t he briefly testcd (20 dnys) In humans unul'r fiC'ld

c.oncJitiol1s to insure that no problems arise in the prc'paration and ingestion

of the supplements.
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Phase 2:

Phase 2 covers the second, third and fourth years of the study and

includes the delivery of the nutritional interventions, the measurement

of their impact, continued production and guality control of the nutri-

tional supplements and preliminary analysis and publication of results.

The techniques used for delivery and the methods for the control

and measurement of the ingestion of the nutritional supplements will be

dictated by decisions regarding the exact form of the supplements based

on the decision intervention research during Phase 1. However, regard-

less of the form of the supplements, the most precise measurement possible

of receipt and use will be obtained.

Consistent with this concern for the precise measurement of the inde-

pendent variable is the quality control required on the production of the

supplements. }lonthly samples will be collected by the home visitor and

will be analyzed at the INCAP laboratories.

The measurement of the impact of the food supplements (the dependent)

variables) is the l~rgest single activity in phase two. The specific

activities of each type of staff member are layed out in table 2. In

addition, periodic standardization trials are required to insure com-

paribility of data across villages. This is accomplished in the field

under the direction of the Field Director.

Because of ethical considerations, efforts will be made to continue

medical care after the completion of the project. During the last half of

year 4 of the project, alternative forms of providing medical care for the
co~unities will be sought. It is anticipated that the medical care clinics

in these villages can be incorporated into the national health care system.
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studies of the type pr0posed here. Moreover, the present proposal

requests relatively little for scientific staff.support. Most of the

scientific staff will be supported principally from other sources.

..
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ll~ Office Appraisal

This research is urgently needed since many LDC governments and

donor agencies are currently involved in planning or implementing large

scale nutritional interventions in malnourished populations without

really knowing which of the possible interventions will produce the

greatest benefit for the least cost. This new project represents a

major TA/N effort to resolve this key nutrition questions. The project

builds on the accumulated findings from AID supported INCAP studies

(a) on the effect of maternal diet on development of the offspring and

(b) the effect of corn fortification on nutritional status. It is

proposed that the new research be carried out by INCAP which perhaps

is the only institution having the capability, experience and "field

laboratory" for carrying out the proposed study.

INCAP develope.d the,project design and it was reviewed by TA/N

and several independent experts who suggested a number of changes which

are now incorporated into the design. TA/N considers the proposed

research as having the highest priority and strongly recommends initia

tion of the project.
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WORKPLAN/CONTRACT BUDGET AND LIFE-OF-PROJECT COST ESTIMATE _..
'II ~ ~

Year 1 Year 2 Year 3 Year 4 Year 5

Man Est'd\ Man Est'd Man Est'd Man Est'd Man Est'd

INPUTS Mos. Cost Mos. Cost Mos. Cost Mos'. Cost Mos. Cost

1. Salaries 280 160,000 520 215,000 520 230,000 520 250,000 144 100,000

2. Consultants 40 5,000 40 5,000 40 5,000 40 5,000 40 5,000

3. Fringe Benefits

4. Overhead (18%) 62,460 81,720 84,420 88,020 ?2,400

5. Travel and Trans. 2 25,000 2 25,000 -2 25,000 2 25,000 2 25,000

.6~ Allowance

7. Other Direct
Costs 44,000 142,000 142,000 142.000

8. Equip., vehicles
materials & supplies 98,000 44,000 44,000 44,000

9. Publications 3,000 3,000 3,000 3,000

10. Subcontracts

11 • Other direct costs 15,000 20,000 20,000 20,000 50,000

Total Costs by Inputs 409,460 535,720 553,420 577,020 212,400



I .. RESEARCH AND DEVELOPHENT COHHITTEE

Ninutes of the March 24, I976 Meeting

Effect of Protein-Calorie Interventions on Human Growth
Retardation and Mortality Rates (New), 5 years, $2,288,020

Contractor: Institute of Nutrition of Central America and Panama (INCAP)

Project Manager: Haro ld L. Rice, TA/N

~. Long, AA/TA, commented that the rationale was well defined for this
project and suggested the proposal was ready for discussion.

The East Asia Bureau, ·V. C. Yoder, asked if the results would be
transfer able to rice diets in Asia, or if there should be a rice
compouent'in the study. Dr. Hornstein, TA/N, responded tha t the study
is to eva lua te nutrients and not specific commodity sources of nutrients,
thereIOre the results should be transferable. He pointed out there are
f~ places where such studies can be done and locality iimits the choice
of commodity. One treatment evaluation where commodi ty may be important,
~. Rice said, is the comparison to determine if the ropulation can
consume enough of their staple diet to provide adeq\late nutrients.

~e ~1tin America Bureau, William Feldman, asked if the recent earth
quak£:.c; in Guatemala had affected their national capability for con
ductin6 the study. The area being considered for the study is not
locatel on a fault and was not affected by the recent quakes,
Dr. Hm"nstein reported. The study will be done in flfincas" which
are privately managed, thus government management capability will not
be a factor. Although the Insti tute took some physica 1 <lamage during
the quakes, he said INCAF's capacity to do the study wa s not impaired.

~. Feldman further commented that the calorie-protei~ issue
appears il'.timately to become a question of total nutrition and asked
for clarification. Af::er reviewing briefly the interventions planned,
~. Hornstein summarized the issue as a question of quality through
q~ntjty. If one can get the population to eat more, will the protein
probler.. be solved? Can children especially eat enough to prOVide
adequate nutrition?

The Africa Bureau, John Blwngart, through a letter from Dr. Cross,
e~ressed concern that much of what this study proposes tas been done
previously. They are more concerned about utilization cf the. results
and questioned if the interventions wer~ app licab le tv LOC needs and
could be afforded by them. Dr. Hornstein responded th.l t the interventions
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are not exotic and are applicable on a, commercial or production basis,
Although these variables have been studied in other \mys he said we
need to know how effective opaque-2 will be on a vill3ge basis. A lot
ha s been learned from anima 1 studies Dr. Rechcigl; TA!RES, pointed out'

'. Jbut has never been tested on a field basis with humans.'

Dr. ~~ng expressed concern that INCAP may be trying to study to many
variacles and get to many answers. Analysis of the many variables to
be recorded must be closely scrutinized, and the role of check treat.'
ment vi.llages in the design and follow-up requires careful review.
Dr. Hornstein reported that INCAP has competent statisticians on its
staff who are experienced in this kind of activity and TA!N has
obtained external reviews of the experimental design which are favor.
able. Robert Birnberg, NE!DP, inquired if the 3 year 8tudy period
was a scientific or a programmatic choice. Dr. Hornstein confirmed
that the length of the study was objectively chosen.

Mr. FLldman inquired about implicatioqs and costs of manufacture or
produ~tion to implement the products which may result from the study. '
Cost-effectiveness of the various interventions, Dr. Hornstein in
dica tee:, is part of the study. An implici t assumption rela ting to
utilization is that governments will want to do something about this
problem, as will industry. Dr. Rice commented that opaque-2 corn costs
no more than the present corn, and soybeans not only yield more than ~e'

common bean in some areas but are better nutritionally. The capacity
to grow soybeans on small farms is not limiting.

Mr. Feldman further suggested that evaluation and ad-rising checks be
built i~to the project. Dr. Rice confirmed that a feasibility review
is built in during phase I, and Dr. Long recalled that RAC has a
three-year limit on review and renewal.

Motion: That the project be approved.

Moved by V. C. Yoder and seconded by W. M. Feldman

Vote: Aye 5, Nay O.
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I CERTIFICATION OF REVIEW
AND

SPECI~ IMPLEMENTATION OF IHSTITUTIONAL ASSUR&~CE

The project titled uEffecLof Protein-Cal_~_Interventior{s,

on Hum.ar.LGro~, r10rbidi ty .and HortaIl ty Ii to be subrnrt:t:ea.-01'r-~
EenaIf of Drs. Robert E. Klein, Ricardo Bressani, Juan J. Urrutia~
Reynaldo Martorell, Aaron Lechtig, and Charles Yarbrough to the
Agency for International Development (AID) of the United States
by the Pan Nnerican Health Organization/Institute of Nutrition of

'Central America and Panama has been reviewed by an assembled
- Institutional Eeview 'Board (IRE) v;hose signatures appear beloH

in accordance 'vith the requirements for regulations or protection
of human subject~. .

The IRB h~s determined to its satisfaction that the .subjects
of this activity will not be placed at risk. In arriving at the
conclusion of no risk, the IRB reviewed the project in its entirety.
SetJforth below are the specific considerations and conclusions:

1. The families selected to participate in the study will be
visited individually by a chief professional inve~tigator who
will explain in detail the degree of participation expected
from them, that is:

.a} Allo,,,ing their children to attend the heal th clinic on a
specified date to be examined by health care personnel
and by an anthropometrist.

b) Receiving on a.specified date,· the visit of an interviewer
to collect infonnation on horne dietary intakes, morbidity,
socioeconomic 'status and vital statistics.

All of this will be explained to them in terms that their
cultural characteristics and level of education requires for a
good understanding.

The head of the family will then be asked to make the decj_sion
to particip~te in the study on a free volunta~y basis.

Conclusion: The IRB felh that under the circumstances thi~ is
the best \.,rhich can be done in ,terms of "informed consent II and
that it is appropriate. The commitment of the ~ubjects will not
interfere wi th their normal li,ves in any measurable \·lny.
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1}'}\0 inhabi.tants of the six communities,' whether they decide
:....\ ll,,\~t:j.cipate or not in the study, wJ.ll benefit from the following

~.\\~rvices:

Free.preventive and curative medical care.
staffed by nurses under the supervision of

This 'will be
a physician .

.
b) Avai.lability of food supplements. Five communities. will

receive combinations of proteins and/or calories. All
groups, including the control group, will be~~fit from
supplements contait:ling vitamins 'and minerals.

,·,:,\.... 1usion: Tl:~e IRE concluded that the members of these communities
""'~: f~r-benefit from the 'activities contemplated wi thin the study.,

o ':h\l"al ConsioGrations:

The IRB analyzed the potential benefits that the project
'~sults may yield. It was ,remarked that, if the evaluation plan
.J carried out as proposed, the information obtained will be of
-:~~t significant value for Health PlaHners in many underdeveloped
~.:t::1tries.

, ..
The'members of the IRB are listed·below. None of the signatories

>~s a vested professional. interest in· this activi ty that -conflicts
,,:..~n. the pr·inciple of independent ~ obj ec~ive revieH.

I certify that this review was carried out in accordance with
'::'.2 rcquiremcn ts of Part 46, Protection of Human Subj ects of·
-~~le 45 of.the Code of Federal Regulations of the United States.

25 Harch, 1976
~~~e of IRE approval)

. - -----.
. " ~-- ( \. ----cc-r~---~-----_-_----t--.'-..__ 25 l1arch, 1976
~ ......-(;-n-a""'t-u-r-e-o--::-f-;-.a-u~t--:-h-o-r--:-i-z-e---:d~J..':-· n-s-t-----:"i-t-u-t-J....,..;;:·o=-n~a"'::"l-o-f=-f-=-:-i-c-:-i-a-=l-:')-----:-( Date) .

.:/

·'·... los Tej ada V.
, -H'le)

Di.rector, INCAP
[Ti tle)

"·:~~.itute of Nutrition of Central Ameri"ca· and Pan'ama (INCAP)
':"n'(~'" of Insti tut:ion)

',-!rt~do 11-88, Guatemala City, Guatemala, C·.A ..
,T'-rr.--ess)

')~2, Guatemala City
,'(~'phone NumDe-r~)---=------,.---'-------------_.-.-_-

"



Nutrition, INCAP

·.'

_--:---=-+-k-..:..(\t~=' =::::::::=:2-.7 _
Ivan Beghif~~, tl.t q.-' .
Chief, Di~iSion ff Applied
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Fernando Viteri.,· B.D.
Ch~ef, Division'of Biomedic~, INCAP
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Marina Flores; M.S.
Chief, Dietary Research Unit, Division of Applied Nutrition, INCAP
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Professor of Dentistry, University of San Carlos, Guatemala
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ASSURANCE OF COMPLIANCE.
REG:JLATIONS ON PRO'I'ECTION OF HUMAN SUBJECTS

HONOUIlA$

NICAIIAGUA

f'ANAMA

1. The Pan J\Jn2rican Health Organization/Institute of Nutrition
of Central Ar:lcrica and Panama \>Jill comply \-)ith established prin
ciples for protection of human sUbjects, accordingly:

2. This Institution"has e~tablished and will maintain an Ins
titutional R0~ie~ Board (IRB) competent to review projects and
activities th~L involve human subjects. The Board shall deter
mine for e~cn activity as planned and conducted whether subjects
will he placed at risk and if risk is involved, whether:

"The risks"to the subject are so outweighted hy the sum of
the benefit to the subject and the importance of the knowl
edge to beg~incd as to warrant a decision to allow the
subject tu accept these risks;

The rights und welfare of any such subjects will be ade
quately protected;

Legally effective informed consent will be obtained by ade
quate and nppropriate methods in accordance with the provi
sion of the regulation;

The conduct 6£ the activity will be reviewed at timely
intervals.

3. This !nstitutio~ will provide for Board reviews to be con
ducted ~"i t-:h obj ect i vi ty and in a t11a nne r to ensure the exe ~c ise
of independent judgment of the members. t-1embers \>Jill be excluded
from review of pl-ojects or <lctivities in which they have" an ac
tive role or conflict of interest.

4 •. This Institution will encourage continuing constructive CO::1

ml.1nication between the Board and the activity dir-ector as a

means of safegu~rdin~ the rights and welfare" of the subjects~
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5. This Institution will ha've available the facili ties and
orofessional attention required for subjects who may suffer
physical, psychological, or other injury as a result.of particip
ation in an acti~ity.

..
6. This Institution acknowledges that it will bear full respon-
sibili ty ::or the proper performance of all '''ork and services
including the use of human subjects under any grant or contract
covered by this assurance, including continuing compliance with
pertinent state or local laws, particularly those concerned with
informed consent. .

7 •. This Institution \<1i·11 maintain appropriate and informative
records of the Board's review 6f applications and activities, oE
documentation of informed consent, and of other.documentation
that may pertain to the-selection, participation, and protection
of subj2cts and to the reviev.' of circumstances that adversely

. affects ~he rights or welfare of individual subjects.

8. This Institution will at least annually'reassure itself
. through ·approp~iate administrative overview-that its practices

and procecures designed for the protection of the rights and
welfare of human subjects are .being effectively applied.

9. This special assurance of compliance applies specifically to
the activity entitled "Effect of Protein-Calorie Interventions
on Human Grot.vth, Horbidity and Mortality'" submitted by the Pan
l"\ffier ican Health Organiza tion/Insti tu te of Nutr i tion .of Cen tral
America and Panama to the Agency for International Development
of the Unit~d States.

Carlos Tejada V.
Director, INCAP
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Th«2 .metnbers of the Insti tuti.onal Revievl Board (IRE) for the
project· "Effect of Protein::-Calorie Interventions on Human
Growth, Horbidity and Mort?-lity" are listed below.

I certify that t~is review was carried out in ~ccordance with
·therequirements of Part 46, Protection of Human Subjects of
Title 45 of the Code of Federal Regulations of the United States.

25 1-1arch, 1976

Signat~rr of authorized institutional official)

1

~Carlos Tejada v.
U~ame)

tJ

25 March, 1976
(Date)

Director, Institute of Nutrition of Central America and Panama
(Title)

Institute of Nutrition of Central ·America and Panama (INCAP)
Name of Institution

Apartado 11-88, Guatemala City, Guatemala, C.A.
(Address)

43762, Guatemala City
(Telephone Number--'-)--=----.-;.------------------------
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of Applied Nutrition, INCAP

Fernando Viteri, M.D.
Chief, Division of Biomedics,

De-srg
i
1ated Representative

INCAP' Benjamin Torun, M.D., P~.D.

Associate chief
Division of Biomedics, INCAP

.. /1 :J,/) ()
__._. //ffiaJ~~'~
Gustavo L~a~~ D.D.~

Professor of Dentistry, University of San carlos de Guatemala

~~'l&'C/??0d-
Luis ()c~tavio· -An-gel, M.D., / .P.H.
Chief, Division of Educ<;ltion, INCAP

Eusebio del cid Peralta, M.D.
Director, Health Services
Ministry of Public Health
Guatemala

.....



I
vide funds in the amount of $37,000 to fully fund Phase-I of the project.
approved by the Research Advisory Council. The work scope of. this pro-
,ject -remains. tbe- be-me. __ . .. . ._. . _. . .

AID 1350-1X 1. Cooporoting Country , \. v

(7-711 DEPARTMEN·I· ... r STATE TAB 3111Mo Pogo 1 af Pages
AGENCY FOR

I( , INTERNATIONAL DEVELOPMENT 2. PIOIT No. "(525) 3. Kl Original or.
93l-17-560r 25 73- Amendment No.

PIO/T PROJECT IMPLEMENTATION
4. Praieet/Acti~o.o'nd Title .

. ORDER/TECHNICAL
Effect of Protein-Calorie Interventions on

, Human Growth Retardation and'Mortality
SERVICES Rates (I NCAPLPAHO; AID-ta-C-1342)

DISTRIBUTION 5. Appropriation Symbol 6.A. Allotment S~mbol and Charge 6.B. Funds Allotted to:

72-11 Xl 023 402-3l-099-00-22~~
,.

[X] A.I.D,/W 0 Mission

'1. Obligation Stotus 8. Funding Period (Mo., Day, Yr.) .

~ Administrative Rt"servotion 0 Implementing Document From 9/8/76 To 12/29[77
9.A. Services to Stort (Mo., Day, Yr.) 9.B. Completion dote of Services

Between Ooooino I and (Mo., Day, Yr.) 12I ~ 9I 77
10.A. Type of Action

Cooperoting Porticipoting Agency'
00 .A.I.D. Controct 0 Country C ontroct 0 Service Agreement o Other

1O.B. Authorized Agent .
AID/W

Estimoted Finoncing (1) (2) (3) (4)

$1.00= Previous Total Increoso Decreose Totalto'Oalo

11.
A. Dollars . 0 37,000 0 37,000Maximum

A.I.D.
B. U.S.-Owned

Finoncing
Locol Currency -

12.
A. Counterpart

Cooporoting

Country -
Conlributi OIlS B. Other

I I

13. Mission 14. Instructions to Authorized Agent
References . The. Qffi ce. of Contract f~anagement is requested. to_amend

..
contra'd;~-the

--lUD ~a-c-1342, with the Pan American Health Organizationin·.order·t6- pro-

15. CI~oronc.. s - Show Offic.. Syrr,bol. Signature ond Dote for 011 N'lcessory Cleoronces.

C. The scope of work li .. s within the purview of the initia~n9 and. 0 / r;;~ ~ .. l)l;;
approved Apency Pr09'oms . J< . 'TA PPU: Evelyn C. l~cLeod..,.... (j 1'--f/) 7/7'
TAIN, F. J. Levinson ]~ ~~~ TA PPU M. Moz nski

E. F.

TAIN, L. Rudel
16. For the cooperClting country: The terms and conditions

set JOIlh herein are hereby agreed. to

Signotu<o ond doto:

Title:

18. Dote of Signoturo'

GPO e67·266

--_.~ .- .. -'. -.---:---- ... ~---.~-~.-'~.~ .- .•. ----.- -_._-,..._._--,- .... ~_.-~-- •._ ...,_ ~__ '"o _'., 'T"!""","","~
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funding level of $650,000 with the provision that RAe suggestions con

. cerning design, food sources, data analysis,etc., be considered.

FY 76 funding in the amount of $213,000, is provided at this time for
start~up cost and village surveys.

...AtD 13<;0-1X .1. Cooperoting Country ..1,· 'JI.. 5(7-711 DEPARTME~,PFSTATE TA Bureau .3 t . .', ttJ Poge 1 of Poges

AGENCY FOR
INTERNATIONAL DEVELOPMENT 2. PIOIT No, 3. rn Originol or

0
L 931-1-7 -560-C25- - 7'J,Amendmcnt No. _.

PIO!T PROJECT IMPLEMENTATION
4. Project/Activity No. and Title

ORDER/TECHNICAL Protein Calorie Interventions
i

SERVICES

DISTRIBUTION s. Appropri,?Iion Symbol
~02 ~3°1m:n6 ~§"..ab'B~ 2~r:"6l

6.B. Funds AUolted to:

72 - ll:X ...., 023 - ~ A.I.D.IIY 0 Mission

1. Obligation Slalus
B. :

undifi/30/76;" D'9il:66~ Adminislralive Reservcti on 0 Implementing Document rom 0

9.A. Services to Sforl fMo •• Day, Yr.) 9.B. Completion dote 01 Services
Between 6/301 6 ond 7/7/76 (Mo., Day, Yr.) 9/1/7 6

10.A. Type of Action C .
Participoling Agency• ooperotlng

8 e9 .A.I.D. Conlroct 0 Counlry Conlract 0 Service Agreement OJ)Iher

10.B. Aulhorized Agent . .

~~~. AIn/W TAIN
Eslimated Financing (l) . (2) (3) (4)

r;yl; v"~ $1.00;;; Previous Total 'ncrease Decreose Total 10 Dote

/- I:; J:..u 11.
A. Dollars 213,000

. 213 ,000'{ i!~~ ". I--' Maximum
I

f rf ~ ~ A.I.D.
r-f) J1........ r? X""{ Financing

B. U.S •• Dwned

.('f .j~~tf .Local Currency

~" / , 12•.-{3\' C-
. Q,#~ ~ A. Cou'nlerport

..!? 0
Cooperating

~ f\71 Q~ Country

~} Con!dbutions B. Other
, ..1"'0/

,,3: ~is;) on 14. Instructions to Authorized Agent
..t' O'c:."ferences

CM/COD .is requested to. negotiate a contract with the Pan American Health. ~ t,1
,.7. ([ Organization in order to carry out tbe services specified herein.

,~~'-
This PIO/T addresses a three year proj ect at an estimated total cost'j

C
of Jl,500,000. The R~search Advisory Council (~AC) has approved the

0° j . ~

Phase 10f the ro ect for a eriod of 18 months at an a roximate

15. Clearances - Show Office Syr..bol, Signature and' Date for all Necessary Clearances.

M. Mozynski

~

nning, TA/PPU J

Pro ram Division

TA/PPU:

B. Funds Cor the services :Z-;~~ ;et:ilabl'(! 1J;,t6:
TA/PPU: E. Mc~ep'~Yt-- ~)~7'A~:

F.

D. J I

H. L. Ri ceTA/N:

E.
TA/N: A. Pound ~r?~

A. The specifications in the scope of wor;' ore technically odeq.;ote

C. The scope of work lies within the purview of the initiotir:g ond
approved Asency Programs nA

TAtN: I. Hornstein ~~

Title:

16. For t!>e cooperating country: r..e terms ond conditions
set forth herein are hereby asreed ta

SigrJature and date:

0-'- •. ~-- •• -' ~ ~ -,- • __ '-,-_-_.,---- • __ '~_ ••



5 PaguPage 2 of
PIOIT No.

Project/Activity No. and Title

Protein-Calorie Intervention

COOP,.{'rating Caul/tryuuatemala

· ,.
l-..--.--.,-----::--

". -. ""'0· liPio- IX
(11-70)

• PIO/T

SCOPE OF WORK

·19. Scope of Technical Services

A. Oblectlve for which the Technical Service. are to be Used

The principal purpose is to determine, in populations with dietary limitations, the
relativeness effectiveness of ~ncreasing protein quantity or protein quality ana

'G~antity~ or caloric intake under actual field cond;t;oriS:---·-----~·-----·_.... _--

B. Description See Attached Project Statement: Items 8 and 10 and Page 38 for Budget.

C. Tschnlclans

(1) (a) Number (b) Specialized Field (c) Grade and/or Sa lory

(d) Duration
of Assignment
(Man.Manth.}

INCAP has the necessary resources for this research.

Consultants will be provided as provided in the Budget to cover a review at the
end of the first year--none are needed during the period of this PIO/T.

(2) Duty Post and Duration of Technician.' Service.

N/A
(3) Language requirements

N/A
(<4) Acce.. to Cla..lfl~d Information

No access to classified ihformation is required.

o Will o Will Not B. Permitted to Accompany Technician

D. Financing of T.c"nlcal Sertlce.

(t) By AID· s 105,000 (2) By Cooperating CO<lntry _
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PIOIT
Project/Activity No. ond Titl.

Protein Calorie Intervention

PIOIT No.
Poge 3 of 5

. "

Poges

20. Equipment and Supplies (Related to 'he services described in Block J9 oncl,o be procure<! outsicle ,he Coopera,ing Coun'ry by ,he supplier
of ,hese services) . -

I. '

A. (1) Quantity (2) Description
..

Vehicles, laboratory and office equipment
for field stations and analytical supplies
will be required early in th~ project.

(3) E.timaled
Ca.t

t98,OOO

(4) Special Instructions

B. Financing of Equipment and Supplies

(J)ByAID-$ $9~OOO

21. Special Provisions

(2) By Cooperating Caunlry -

"o A. This PIOIT is subject t~ AID (controcting) (PASA implementation) regulation ••

(?g B. Except as specifically aulhorized by AID, or when local hire is aulhorized under Ihe terms of a conlract wi!h a U.S. Supplier, service.

authorized under this PIOIT must be obtained from U.S. sourCe'. .

o C. Except a. specifically authorized by AID/W, the purchase of commodities outhorized under this PIOIT will be limited to the U.S. under

Geogrophic Code 000.

l&l D.Othedspecily): Office supplies available ~ocally.

Soy Ethics Commi.ttee Ap.proval is attached.,
1. Internatlonal Travel

No in ternat i ona 1 t ra ve 1 will be und erta ken .un 1es s pri or approva 1 has be en
granted by the Office of Nutrition, Technical Assistance Bureau, AID with
the concurrence, to be obtained by the Office_of Nutrition of the .
Participating Agency Staff, Office of Contract Management, 'AID.



AID 13S0-IX

19-701

• PIO!T

Cooperating Country
Guatemala

roject/Activity No. and Titl.

Protein Calorie Interventions

PIOIT No.
Page 4 of 5 Pages

anniversity date

22. Repor1S by Contractor or Participating Agency {Indicale type, content and formot of reports required, Including language to be used if other
than English, frequency or timing of reports, and any special requlremenls}

No reports will be required during the life of this PIO/T.

Annual reports in English will be required within thirty days of the
of the contract.

Annual report-guidelines are attached.

Twenty copies should be s~bmitted to AID/W, TA/N.

ddt d of all necessary dataOne copy of all original data or punch car s an apes, anavailable within 60 days
accesion instructions are the property of AID to be made
of AlDis written request.

23. Background Inlormotion (Addilionol inrormetion userul to Avlhorized Agent and Prospective Contractors or Participating Agency; if
necessary cross rererence Block 19.C(4) above.} .

Project Leaders: Dr. Robert Klein and Dr. Ricardo Bressani
Investigators: Dr. Charles Yarborough and Dr. Martorell.
Carretera Institute of Central America and Panama

Roo~evelt Zona 11, Apartado Postal 1188
Telephone: 43-76-23

24. Relalionship 01 Contractor or Participating Agency 10 Cooperating Country and to AID

A. Relationships and Responsibilities

INCAP is the Regional Institute of PAHO covering C. A.

B. Cooperating Country Liaison 'Ollicial

For PAHO Dr. Carlos Daza, Director of Nutrition Telephone: 331-4302

C. AID Liaison Officials

for ROCAP, Mr. Larry Heilman
AID/W Harold L. Rice, Research Officer, Irwin Hornstein, Deputy Director, TA/N

--------,'- "-

-.
-.-- -- .. _-------_._--.- .""','''-' , _.- ... ..--.,.,'~ ..._.__..._._.,.. ... -~..--:-.----.-.-... -.~' -
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LOGISTIC SUPPORT :

Coopeu,t1ng Country

Psgs,Page 6, of 5
".: ..

..... ,-

.. : ......: .

..... :

, .,
. "

PIOIT No.
.....

.,'
• -I'

Project/Activity _No. and Tliia .:.~' , ;:'

Protein Calorie Int~rventions

AID 1350-1X
(9:131

PIOIT

.. ,

IN' KIND··~··
SUPPLIED BY

FROM LOCAL C'URRENCY
SUPPLIED BY

26. pr~vISlo~S'.f~r. L~~I:t)C.-.s.~ppo.rt: , • ,N'.~::- <.:.:~_~/t-;.,
A. Specific Items /Insert "X" in 8Pp1iCilbll!. column at right.'

. If" entrY needs qualification, insert '~tedsk and -explain
below in C. "Commenu'.'J ',' .,~: ' "',
.~~.. '.~

AID. '. COOPER·
ATING'

COUNTRY
AID

. COOPER·
. ATING.
COUNTRY'

TO BE
PROVIDED

OR
ARRANGED

. BY.'
SUPPLIER

(8) Interpreter Services/Secretarial ;.

, . (7) . Transportation' To and F rom Country

.. .-.
(6) Transportation In Cooperating Country'

.;...

'.

., .

:- ~ ..... ": .

".
, ...,".Furnltu're

Housing and Utilities

Household Equll>ment {Stoves, Refrig., etc.}

Office Equipmant

Office Spece

(2)

(.1)

(3)

(5)

• (4)

','
'.

:..

......

(91 Medical Facilities'

..

:'

~~:: .

...;

. .....

"-::'. ".;..

.".----:

". "

'.

,- .. ~
0 ....

...•..
...,- ... ~.

(15)

: ' •••'tw •

" :..(1:;.:O::.:):.......:V:..:e:..:h.:.:.i::.:cl~es.:..-l(.::o,;.;ff:..:.ic:..:l.::.a':..:.I __---=-_·_·c..·----:~.....:....-:-.....:...._.--=-_.....:...I--...;.._:.......:..:....:...jf--~---+-----+:-:---;----t----'--':---
• ' ·(~'~·~1!.I--,:T:...:~~8~v.::e~I~A::::..:,r:..:rll::n.:;ge:!::.:m.:..:.:e.:.:n:.:t=sIT1~::c:::k::e7tt:.:,.,':~-;-::--'=,'_.-.......;-,....,.-:-.,--'-,'-:.~-+-.,-----:---.:..~---:~-:-"""7---::-1I--....:....:.....-....:...-t-._~_.--:--....,...--jr.--....:...----

.Othe;:(1~:..=2~).......;:...-'' -'-""':""::--:-...;;.,_..•_.;-:-;·:-_1...:··::....:...~~7-.:.":.:.,·' ~----=--1f-:----.,....:... +-'-.....:. ..:......,~t--..,,-'----:--+7--:---:---'-ir:--:--:---
(speclfv) ('3)

~,...--_:......:..:.::....-~-~....:........:.,...---::.:.;.---.:.....:-.:.....-4-,...--,:...:.:..-+--.:...._.:.........:...f-,--=---.:...._-+----=-----:...+----'--.;.
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