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1. SUMMARY

P;otein—calorie mlanutrition is a major problem in Central Americ;

- and in many parts of the underdeveloped world. Unf&l a few years ago,
overwhelming empﬁasis.was placed on protein deficiency as the major
factor in malnutrition. However, investigations in Guatemala (Lechtig,
et al) and India (Gopalan) s;ggest that caloric differences may also be
very important. As a fesult, 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.
Mény governments andlagencies are currently involved in planning and imple-
menting large scale nutritional interventions in malnourished populations.
The relative differences in costs éf alternative interventions are large.
Caloric supplements are relatively inexpensive as'compared to animal
protein based suppléments. 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 cére systems are com-
bined with nutritional interventions of various types. Data which describes
the health effects on thg.population from interventions are the major
expected outputs from this study. Informaeion on the operational aspects
of alternative nutritional interventions to achieve specific health and
nutritional outcomes will be obtained.-

| The proposed investigation wiil test the effectiveness of nutritional
interventions involving dietary improvements in protéin quality and quantity
and increases in caloric quantity as well as combinations of these treat-

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



provide improvements in‘protein quality without significantly changing
prqtein quantity. Similarly, improved soybean varieties are availaEle
which can provide improvements in both protein qhantity and quality. .
The effectivenéss of the nutritional intervention will be assessed
in terms of fetal and postnatal physical growth and morbidity and morta-
lity rates during the fir;t two years of life. The study will be carried
out in rural villagés witﬁ’known protein-calorie malnutrition and where
high levels of participation can be obtained.
The design of the study is informed by findings from previous protein
and calorie nutritional interventions (Mata, Klein) and provides for
diet supplements rénging 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 quality, quantity and increased calorie intake.
Effectivéness will be measured in terms of the impact of these
interventions.on fetal and postnatai physical grdwth and on mo;bidity and

mortality rates in the first two years of life.

b. Products

A variety of specific outcomes are anticipated. These include:



1. The establishment of the nutritional impact of a range of
nutritional supplements in terms of birthweight and infant growth and on
morbidity and.mortality during the first two years of life. .The nutritionalA
interventions include:

a. Caloric supplements

b. Protein quality supplements

¢c. Protein quantity supplements

d. Protein quantity and quality supplements

e. Céloric, protein quality and quantity supplements

2. A test of the hypothesis that, if avgilable in adequate
quantities, undernourished populations are capable of consuming an adequate
amount of their normal diet to cover their normal protgin and calorie
requirements.

3. A determination of the acceptability and nutritional impact

of new varieties of opaque-~2 corn.

4. The solution, basedAon 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 heélth and nutritional benefits.

It is expected that all the nutritional interventions will result in

benefits to the populations being studied.



3. SIGNIFICANCE AND RATIONALE

AID as well as other donors have invested milljons of dollars in
programs désigned to -develop nutrition interventions that will have a
major impact on malnutfition. Until recently, overwhelming emphasis
was placed on overcoming pretein deficiency;

Thus, AID's agricplture program has supported geﬁetic research to
develop varieties with improved protein quality and/or quanfity 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 wheaﬁ, rice and corn with essential amino acids and/or
proteih concentrates.

Thesé studies have beeﬂ productive. New varieties such as high
lysine corn and sorghum have been dgveloped and high protein wheats have
been produced. Improved soy/wheat flours have been developed and are
available through Food for Peace channels and hopefully will be intro-
duced thfough commercial channels. The feasibility of .adding lysine to
wheat flour during milling has been demonstrated and soy fortified corn
meal'has been found aﬁceptable 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
impleﬁented, will cost tens of millions’of dollars.

The dilemma féced by the nutritionfplgnner relates not only to cost
but to the potential benefité to be derived from these interventions.
FAQ/WHO has lowered the protein "requirements" for the target groups

(pregnant women, preschool children). Some highly regarded nutritionists



inéist 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.

Attémpts to resolve these questions thru field studies indicate that
protein and calorie supplementation can give beneficial results. For
example, studie; at INCAP indicate that child mortality is reduced by 50%
in families consuﬁing-soy fortified cofn.— A second series of studies has
shown that pregnant women whose diets have been supplemented with as little
as 20,000 caiories 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
vpurposes. 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 iﬁterveﬂtions. The proposed design
is statistically sound and, difficult as f;eld studies may be it is
believed that the unique combination of talent, experience and test sites
available ét INCAP should produce answers to the serious queétions raised
concerning the relative merits of protein vs. calorie supﬁlementation of
deficient diets in LDCs.

A

4. PLANS TO COORDINATE THE RESEARCH WORK 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



two decades and has perhaps more extensive experience in the field
evaluation of nutritiopal status and the evaluation of field trials in
nutrition research than any other Institute. The.broposed investigation
melds these areas of research activity. In addition, this research is
cn immediate outgrowth of the AID-supported corn fortification study in
Santa Maria Cauque (AID/csd;3357), the INCAP research program in food
technology (Bressani ét al., 1972, INCAP Publication L;3) and the NICHD
supported longitudinal study of malnutrition, physical growth and mental
development (Klein, et ai., 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
(CIMMYT) has expressed great interest in the proposed research and has
offered to collaborate with ICTA in Guatemala in the production of ade-
quate amounts of the opaque-2 corn varieties needed for the study. 1In
addition, MASECA, a private corpofation 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 two types of consultant support is also fofeseen. The
first is for an oversight review committee which could assemble in
Guatemala once each year to review the project and give advice. 1In additioh,
there will be a need for individual consultants on specific problems and
technical aspects of the proposed research. Finélly, travel of the
principal investigators.to coordinate with AID, to visit related research

projects and to attend scientific meetings will also be necessary.



5. Plans to Facilitate Utilization of Research Results

The results of the proposed research will be of interest both ;o
the generai scientific community, in that they extend biological know-
ledge in the area of hﬁman nutrition and its effects, as well as to
public health officials insofar as these results bear on their efforts
to improve the_quality of life of the.pobulations for whom they are
_ responsible. With respect to general scientific interests,vthe results
will be disseminated thru publication in a variety of scientific journals,
‘both in English and Spanish apd 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 Americ;n Health Organization (PAHO) and WHO will serve
as conduits for disseminating information. INCAP is administered by
PAHO and, through its Division of Applied Nutfition, 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 qﬁickly‘be informed through the bulletins df 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 healfh ministries. i

In addition, through thé close collaboration of the inveétigators
"with thg Division of Applied Nutrition at INCAP, the results of this
investigation will pléy'an important role in informing and planning

nutrition intervention programs in Central America.



The research plan includes the recofding of cost estimates for the
nutrition interventions,-and comparison of these to benefits associated
with the specific interventions. - This information
wiil bé highly usefﬁl to planners and governments who are formulating
policy and designing nationwide programs toAcombat malnutrition. Detailed
reporting of cost and bene%it information will be made and the reporﬁs
circulated to AID countries and to governments served by PAHO. Since
 the project outcomes have important implication for agricultﬁre through
the opadue—Z and soybean intervention the close collaboration of the Institute
- of Agriculture, Science & Technology (ICTA)
and CIMMYT 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 linkagé to commercial utilization of project information has

been arranged.

6. MANAGEMENT CONSIDERATIONS

- The project is organized into three closely interlocked phases. - The
first is therlocatiqn 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 ;egion on the Pacific slocpe
where six will be selected from the approximately forty fincas accessible
at eleQations of bethen 1500-2000 ft.,-

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

.



in Guatemala. In the first phase, during the intervention research a
separate 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 purpnse of this review
is to report on the résults 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 neéds based on the experience
of the first year. If insurmountable problems have been encountered in
critical areas affecting the power to interpret-clearly tne interventions,

certain portions of the study may be redesigned.

The management plan includes, in addition to annual written reports,
annual oral reporting to AiD by the investigators, and annual visits
by consultants in the fields of epidemiolbgy, 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 RAC that the study

proceed for the totai life of the project as planned.

—_



7. TECHNICAL REVIEW

This review of the published literature is principally concerned with

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 contribﬁtion 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 bregnancy may.aISO be important determinants of the relative
contribution of calories and propeins to birthweight. The expected reduc-
tion in proportion of low birthweight (LBW under 2.5 kg) babies following
a nutritional intervention may therefore depend not only on the estimated
range of fetél_weighg increase but also on the nature and ﬁotal amount

of supplement ingested during pregnancy as well as on the éxistent
proportion of low birthweight babies prior to the intervention. The
offspring of women who have low prepregnént weight, poor diet, 1ow.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

‘iﬁcreaseé 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



populations in New Guinea, where proteins were considered limitiné,
calor;c supplementation reportedly affected growth in weight but not in
hicint (Maicolm, 1970).  But in India, where calories were considered
Hnfting, caloric supplementation apparently improved growth in welght

and height.  (Gopalan et al., 1973)

Three types of néturally occuring comparisons suggest that nutrition
is rcléted to morbidity and mortality rates. The first comparison is between
developed and underdeveloped countries where better maternal nutrition
in dcveléped countries is accompanied by lower infant mortality rates.

The second comparison arises from secﬁlar trends within countriés, wherein
improving maternal nutrition is accompanied @y a fall in infant mortality
rates (Keyfitz & Flieger, 1968). A striking example of this kind of
comparison was the fall in perinatal mortality in England during World

War 11, when England's maternal nutrition was improved through rationing
(Duncan, Baird & Thomson,‘l952>. In-all these comparisons, however,

other factors which would influence infant mortality also vary. Thus,

the associations between improved maternal nutrition and decreased

infant mortality cannot be reliably claimed to be causal.

Preliminary finds from INCAP studies are encouraging because they
Suﬂgest.that it is possible to address this probleh directlyﬂ The results
of studies carried out in four rural Ladino villages and in Santa Maria
Cauque indicate that child mortality decreases as the level of maternal
supplementatidn increases. }

The bublished literaturé also suggesfs that nutrition during pregnancy
and lactation and morbidity are associated. First, this relationship can

be inferred from compgrisons of morbidity levels among populations of

differing nutritional status. These compafisons show that populations

- oAVt A OOV
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of poor nutritional status have markedly higher morbidity rates
(Gordon, et al., 1963; Mars&en; 1964; Banik et al., 1967; Ghai, et al.,:
1971; Mata, et al., 1971). Secondly, there is some evidence that within
a population, poor nutritional status is associated with increased
ﬁorbidity. Various studies have noted that the frequency of illnesses,
notably diarrhea, is markedly ‘higher among thoge clinically defined as
malnourished than among c¢linically normal children (Scrimshaw, et al., 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 geheral conclusion is
that seriously malnourished children experience more illness than clinically
normal children. Lastly, there iéAsome evidence that nutritional
supplementation programs result in decreased morbidity rates (Scrimshaw, et al.,
1966; Scrimshaw, et alu} 1968a; Baertl; et al;, 1970; Wray, 1967; |
Urrutia, N.D.);

Definitive 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 siées and careful controls and measures for both
indepéndént andvdependent variables we will be able to provide these
answers in terms that are immediately useful to planﬁers and Public

Health Officials.

8. RESFARCH PROJECT DESIGN AND METHODS

A. Research Design and Methods

Résearch 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 villéges, c) implementation of medicalvcare and
data collection.systems, and d) selection of food provcessing technology
required. - The second phaée covers implementation of thé nutritional
interventions and measurement of its effects. The last phase includes
final analygis and publication of results. This is 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 morc coin and beans;

2) Nutritional .status can be improvediby adding more energy
to the existing corn and bean based diet;

3) DNutritional status can be impfoved 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 nﬁtritional status can be obtained
if protein quality and quantity as well as the amount of energy is
increased. |

Each hypotheses will be tested by'coqparing an appropriate nutritional
intervention to both a negative control, i.e.: a group with no change
in diet, and to a.positivé control, i.e.: a group receiﬁing a maximal
nutritional interventionf 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.Rgguired
Six separate population; fulfilling the following criteria will
bé studied: b . -
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 pqint of quantity and quality, should be deficient.
3) They should exhibit poor nutritional status as evidenced
by:
i) A prevalencé of low birthweight babies (L under 2.5 kg)
of around 307 and,
ii) A prevalencé of moderate and severe malnutrition
(Gomez grades 2 and 3) of 407 in two and three year-old children.
4) A standardized health care‘System must be available in
each community.
5) The populations should be staplé, 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.
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Thus, it is expected that the six populations chosen will be

comparable to one another'in terms of the five characteristics outliﬁed
above. Villages in thé "fincas" (large plantations) situated in the
department of Suchitépequez 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 owners include a weekly
corn ration. It is also the custom for the "finca" owﬁers 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 folloﬁing gfoups 2s shown
in Table 2: o

a) The first, Group A, will receive additional corn and
beans;

- b) Group B will receive an energy supplement. The particular
form of the subplement will be determined through prefesting during the
first year of project. . Cooking o0il ‘and high calorie cookies are currently
being considered.

¢c) Group C will benefit from improvements in protein quality
(substitution of-conveﬁtional corn by Opaque—é);

d) Gropb D will receive a corn diet fortified bf 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 precocoked commercially
produced flour, will be determined during the pretest.

e) Group E will receive all three improvements: protein
quality aﬁd addifional protein and energy through‘combinations of the
~ above supplements and mechanisms.

f) Group F wili serve as a control'receivipg only medicél
care and vitamin and mineral supplemgnts as do all groups.

This design allows each group to serve as its own control. In
addition, it will be possible to compare each of the interventions
’ agaiﬁst 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 chénges in health status will occur. These
will be measured carefully and their presence will be taken into

account during the data analyses.



" TABLE 1

RESEARCH PLAN
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PHASE I
Year 1

PHASE II
Year 2 to 4

PHASE III
Year 5

Identification and
selection of suitable
communities

Nutritional intervention

Commencement of the
health care program

Intervention decision
research baseline data
collection in villages

Data collection following
nutrition intervention

Medical care turned °
over to Ministry: .
of Public Health

Final analysis and
publication of
data

Preliminary analysis
and publication of
results

— e e e e e e e = ——— —— — - —

Production and quality

control of food
supplements
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Cosed Increased
it Protein
Quantity

Increased
Energy

Food
Given

Yes

Yes

!

Additional
corn & beans

No

Yes

Energy Suppln.
(e.g. cooking
vegetable oil,
or cookies)

No

High Quality
protein
(opaque-2 corn
substituted
for common
variety)

g Yes

No

High quality
and quantity
protein supplm.
Mixture of corn
(857%) and soy-
bean (157 flour)

s Yes

Yes

High protein
quantity &
quality plus
energy (011,
Mixture of
corn (85%) and
soybeans (15%)
and cookies)

2 No

No

None

BeEST

AVAILABLE COPY



TABLE 3

9

DATA TO BE COLLECTED UNDER THE PRESENT PROPOSAL BY VARTABLE

.

Variable Measured By

Field Worker
1. INDEPENDENT VARIABLE:

Food Supplementation Attendance to the Supplementation
central distribution auxiliaries
centers

2. DEPENDENT VARIABLES:
Infant and second year Births, Deaths Census updater;
'Mortality Rates (0-24 months of age)

-~

s 4%
LR |
A

Nutritional status of
newborn and of children

nurse

Anthropometrist

Home interviewer

Home interviewer;
anthropometrist

Nurse

Nurse

Home interviewer

Nurse

less than 3 years of age Anthropometry
Morbidity prevalences Morbidity survey
PARTIALLY CONFOUNDING VARIABLES OR VARIABLES NEEDED TO ELUCIDATE MECHANISMS:
a) Maternal nutritional Home dietary survey;
status Anthropometry
Maternal clinical Health clinic records
history :
Gestational Age Physical examination
- (For interpretation of birthweight)
.. b) Child nutrition Home dietary surveys
. Child clinical history Health clinic records

c) Socioeconomic data Income, housing, education

-~

Home interviewer




TABLE 4
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KINDS OF DATA TO BE COLLECTED UNDER THE PRESENT PROPOSAL BY INSTRUMENT‘

Instrument

Variables to
be measured

Periodicity

Place

IField
Worker

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 Quality Control
Samples

Anthropometry of Mother '
and Child

Morbidity Survey

Clinical Examination
of Pregnant Nothers

- and Infants

Infant
Mortality

Number of pregn-
ant women

Receipt of food
supplements

Nutritional
Status

- Protein

Calorie
PER

Nutritonal
Status -

Diarrhea
Respiratory
Ailment

Other Infections

Mother and
child health
status

Daily

Daily

Weekly**

Every month
from the 13th

week of
pregnancy to
3 yr. of age

Monthlf

Every 3 months
from the 13th
week of
pregnancy to

1 yr. post-
partum; every
6 mos. in
children 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

‘Home

Medical
Unit

Medical
Unit

Home

Home

Medical
Unit

Home

Medical
Uni;

Nurse*; home
interviewer

Nurse; census
updater

Supplement-
ation auxiliaries

Home
1nterv1ewer7‘-‘«"<>c

Home interviewer
& Lab Technician

_ _ Fededed
Anthropomtrist

Home interviewer

Nurse
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Variables to

.

. Field

Instrument ) : be measured Periodicity Place Worker

Record of Outpatient Mother & child Daily Medical Nurse

Medical Care health status Unit

Socioeconomic Survey Sociocultural One a " Home Home Interviewer
‘ factors __year

*Sce next page for footnotes

dedede

NN

The nurses are principally responsible for providing medical care and
most of their activities are confined to the out-patient 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. 1In 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, morbidity 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,

The anthropometrists rotate weekly through the 6 villages and take all
anthropometric measurements. This reduces measurement to a minimum and
allows for careful standardigation.



TABLE 5

EXPECTED IMPACT OF THE NUTRITIONAL INTERVENTION ON KEY DEPENDENT VARIABLES

Variable

Estimatedg§y

Expected Impact

Nutritional Status
in Children

Percentage of:
~ Low birthweight babies

— Prevalence of 1, 2, and
3 year old children
with less than 757 of
the normal weight for
age

A decrement:
~ From 30% to 10%

-~ From 40% to 10%

Infant Mortality

Infant deaths per 1000
alive births

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
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The fypes of food-intervention to be given are shown in the right
‘hand column of Table 2. The amount of fooa to be given will be that
necessafy to reach the recommended allowances; the absolute amounts will
be dependent on the normal dietary intakes of these populations.

The rationale as to.why the particulér foods were chosen is as
follows: Group A will receive additional amounté of corn and beans.

These are staple foods in rural Guatemala. It has been hypothesized'
that donsumption 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 amounts is limited by economic considerations.
Another possibility is that because of their bulk, physiological limita-
tions,‘particularly in children, limit intake of adequate amounts of the
basic diet. | |

During the first phase, in the intervention decision research activity,
the feaéibility 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 shogld be mentioned, some goverﬁments (i.e. Panama), havenimplemeniéd-
distribution of oil in rural areas as a means of ailcviating energy
.diétary limitations. There is a need, therefore, for evaluating the
nutritional potential and impact of o0il supplementation. However, to
reach very young children who ﬁay not already be conéuming the normal
diet, we propose to teét the potentiai for highly‘palakable cookies
brepared from wheat, corn flour and oii. These cookies, while appbrting
little in the way of protein, will provide substantial amounts 6f energy.

To improve the protein quaiity of the diet of Group C, opaque-2 corn
will be substituted for regular corn. The high nutritional quality of
opaquefZ corn protein has_beeﬁ known for over 12 years, as determined in
exﬁeriments with animais and human subjects. As a matter fact;>INCAP was
the first institution to show, in young children, that opaque-2 pfoteins
had a biological value of about 90%. The high quality of obaque—z protein
has also been demonstrated in mixed diets, similar to those consumed by
the rural Guatemalan population. The varieties of opaque-2 corn expected
to be acceptable to the Guatemalan pcpulation and feasible to produce
by poor farmers provide improvements in protein quality with very little
change in protein quantity. The opaque~2 corn to be used will be in
Guatemala cooperatively. with CIMMOT and ICTA. ‘

The objective of the nutritional in}érvention for'Group D is to
provide increases in both prbtein quantity and quality with ﬁinimal changes
in dietary calorie levels. The‘supplcnent will be a mixture of‘SSZ corn
and 15% s;yheéns. Sevéra} alternative techniques for delivery are being
.éousidqged. These include whole soylLeans prepared in the home with

e i At ey
BEST oVl ADLE C0AY
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¢orn, pre—cooked soy in-pellet form mixed with corn at village mills and
pre—cooked.corn—soy blend flour. The decision regarding the form of the
1ncorven£ion for Group D will be made during the intervention decision
vescarch phase on the basis of acceptability and precision for
control and measurcment of the intervention itself. This will result in
a product prqviding,about 5C% more protein, proteih quality similar to
Group C, and slightly more calories. when compared on opaque-2 corn
alone. The nutriticnal improvement of this approach to the diet has been
demonstrated in experirental animal work. This approach is recommended
because there is interest iﬁ the industrial preparation of a lime-treated
corn flour with 15% soybeans. Such a preparation is now available commer-
~cially in Costa Rica.

Group E will receive a diet supplemeht which includes increaseé in
encryy, protéin quality and quantity. This will be accomplished by
combining the intervention described for Groups B and D.

Group'F wili serve as a control, receiving medical care, vitamins
and minerals as do éll groups. This will alloﬁ for the evaluation of
the nutritiocnal ingervention across the three vear intervention ﬁeriod
since improvements in health are expected to be achieved across the
three-year period as a function of the medical éare program.

Careful records will be maintainfd on the costs of the various
nutritional interventions,'including costs of materials, production;
quality control; delivery and consumption estimates. Subseguently the
nutritional costs will be related to fhe differential benefits observéd

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

.The data to Bé collected in the proposed inGestigation and the
periodicity of meaéurements are presented in Tables 3 and 4. To achieve
the objectives of this study, food supplemenpation, physical growth,
morbidity and mortality d;ta are necessary. In addition, té rule out
altérnative explanafions and to elucidate the mechanishs 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‘pregnagcy, duration of pregnancy, health of the mother
and child, and socioeconomic characteristics of the family.

Careful planning of data collection and data flow is essentiél.

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 broﬁght'from Guatemala City. These will bear a label

- identifying the individuals to be examined and the date of e#amination.
Periodic census updates will be carficd out to make sure all study
subjects are includéd for study.

The completed data forms will be checked in the field fdr clericel errors
and sent éach week to Guatemala City for punching. These Hata‘will be
punched immcdiétely, and the values will be inspected. Doubtful infor-
mation will be immediately recollected. All original data forms will be
filed in Guatemala City.

The required sample size is a function of the expected effect. The

main dependent varialbles in this study are mortality, morbidity and nutri-
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tional status (as defined by anthropcmetric data) in children 3 years or
youhger. Table 5 shows that we expect to lower:

1) Tﬁe prevalence éf low birthueight babies from 30 to 10%;

2) The prevalence of moderate and severely malnourished 1 to 3 year
0ld children as defined by weight for age less than 75% of the
normal (Gomez grades 2 and 3), from 40 to iO%; and

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

The projected sample sizes are.shown in Table‘G. We have calculated
(using arcsin power tables in Cohen, 1972) that given these sample sizes
we will be able to demonstrate a nutritional impact of the magnitude
presented in Table 5. For all the first variables mentioned, percent
low birthweight, an effect will be seen 90% of the time in each gfoup
at a 5% significance levei. 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
iﬁpact is less than half that predicted for the other outcome variables
(e.g. birthweight) the power to detect a significant difference is only
437% within each gr&up, but is 98% if all groups are combined. Thus, in

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

effects.

Analytic Plans

-

We plan two types of control against the selection biases which
potentially accompany any fceding experiment experiment. 7The first control
is implicit in the design and consists in having groups which bracket the

range of possible effects. Group F, receiving no nutritional intervention
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)
provides a baseline while Group E, receiving alil %nterventions; serves
as a "positivé control" (i.e. shows the maximun expocted effect in these
commﬁnitios);

In this set—up the analytic steps for any outcome measure are as

.
.

follows:

1) Is Group E higher (better) than Group TF? If not, it is highly
unlikely thét the range of interventions has any effect at all.

2) Each of tﬁe supplemented groups will be compared with Groups E
and F to determine if there are differences associated wifh the experimental
treatments. COur experience suggests that different supplements may have
differential impacts on the_outcome variables. Thus, the calorie inter-
vention may be more celfective in increasing birthweiﬁﬁc (and thps reducing
infant mortality) wherecas the pr6tein supplements may improve‘physical
growth rates in two year olds and reduce morbidity rates in this group.
This type of information is net now available and would be especially
useful for nutrition and health planners.

3) Finally, we plan a two-way analysis of variance using the design:

Energy
None Yes

, None F B
/ Protein

Yes D A, E

We do not kpow-in advance whether we will Eave the power to scparately
assess ghé two factors of more energy and more and better protein, which
is why we have put an evaluation of main effects as an important prior step.
Nevertheless, we do plan to do a full two-way ANOVA.(Analysis of Variance)

as a final pass.
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The seéond control, a within village control, addresses itself tc a problem
inherent in all nutrition intervention studies -- differences between experimental
groups or villéges in this case. To guard against unfore;een or unrecognized
differences among villages we plan to collect data in all communities for one year
before beginning the three-year ihpervention period. This will provide baseline data
for assessment of initial group comparability, and will allow us to collect ﬁwo or
'mofe.obsetvafions on some families for a single indicator (e.g. birthweight), ome
control apd one experimental. Thus, within-family br within-mother analyses are
possibie. These have relatively greater power since within-family variability can

be expected to be less than population 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 sélection 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 coliection forms and the measurement tecnniques.
Simultanéously with the initiation of the base line data collegtion, the medical
care program will begin. The nurses will have been previously trained in the context
of another ongoing mediéal care pfoject,<and~;hus will be ready to begin when village

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

routinely checked by the supervising physician. _
The first phase is principally concerned with laying the ground work for

measuring the effects of the interventions. Work can begin immediately on the inter-

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



30a

supplements. Three areas of research are contemplated:
1) Food technology of alternate food supplementé;
2) Animal evaluation of alternate food supplements;

3) Human evaluation of alternate food supplements.



1. Food technologv of alternate food supplements

1.1 Increased energv intake .

Energy increments are contewplated in some of the experimental
~groups. To reach very young children, we propose to distribute high-calorie
low-protein cookies ("chapufrada"). Cookies are kﬁowp to be highly accep-
table in Guatemala, particularly with pre-school children. The cookies
"will contain wheat, corn flour and o0il (concentrations ranging from 10 to
20% can be included). Work is needed on developing such a cookie. It
éhould have a standard concentration of 0oil, a fixed weight and its "food
technology"_charactefistics, especially storage stability over time,

should be known. The unit cost ﬁill be investigated and appropriate
qﬁality control techniques will be devised.

1.2 Replacement of common corn by Opaque-2 corn

Opaque-2 constitutes another nutfitional 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 twp or three other types of opéque—Z corn. The classié
opaque-2 corn has a soft starchy kernel, while some of the varieties beiﬁg
developed have a hard endosperm. Because the latter types are more advan-
‘tageous, investigations regarding the quality of tortillas made from these
new varietigs 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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tortlillas made from this Qixture must be tested and then acceptance
¢vuléated both in the laboratory and in the field.” We need to choose
Jmoug three options:- (a) distributing a mixture of corn and soybeans

(v be processed at home; (b) distributing.a precookedlflour made of 857
corn and 157 soybeans; and kc) adding soybean pellets to the corn dough
Juring wet milling. Regardless of the chodice, a quality control measure-
pent must be developed.

». Animal evaluation of alternate food supplements

The broposed_field experimental design calls for five different treat-
ments, the effectiveness of.which should be examined in experimental animals.
These studies Qill 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 nutritional
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 fbéd composite 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 béing consumed by humans. The experiment

will predict likely impacts of the supplements on humans.

3. Human evaluation of alternate food supplements

The acceptance, tolerance and physiological intake limitations of the
lood supplements must be briefly tested (20 days) In humans under tield
conditions to insure that no problems arise in the preparation and ingestion

of the supplements.
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Phase 2:

.Phase 2 covers the second, third and fourth §ears of the study apd
includes the delivéry of the nutritional interventions, the measurement
of their impact, continued production and quality control 9f the nutri-
tional supplements and préliminary analysis and publication of results.

The fechniqueé 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 interven%ion research during Phase 1. However, regard-
less of the form of the supplements, tﬁe most precise measurement possible
of receipt and use will be obtained.

Consistent with this concern for thelprecise measurement of the inde-
pendent variable is the quality control reqdired on the production of the
supplements. Monthly samples will be collected by the home visitor and
willlbe analyzed at the INCAP laboratories.

The measurement of the impact of the food supplements (the dependent)
variables) is the largest 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 ingure 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

communities 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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Finally systematic data reduction, analyses and publication of prelimi-
nary findipgs are pianned. Many of the findings of Phase 1 and 2 will
be of great interest and use to the scientific community.

Phase 3:

Phase 3 consists of final analyses and publication of results. This

-

activity will take -place during the fifth and last year and will follow K
the General Analytic Plan layed out earlier.

C. Facilities and Personnel

INCAP has the necessary major resources for this research. During
Phase 1, equipment and construction costs will be incurred. In order to
coordinate the daily reseafch activities between the various villages
and INCAP, a radio:commUnication system is necessary. In each village,
-a medical care center must be constructed. In the geographic area of
the villages a field station fér personnel residence is needed, as well
as a warehouse at INCAP. The food technology research effo?ts will
need: a) Wiley mill, b) two analytical balances, and ¢) bakery tech-
nology equipment.

The professional staff to be associated with this study have worked
closely'together for several years. The complex logistical and scientific
considerations which frequently bedevil a field research project of this
magnitude will bé minimal, since the principal investigators have already
conducted medical and food supplementation programs in rural areas and
have expertise in dietary and anthropometric surveys. They include

scientists from several disciplines with extensive experience in field



35
studies of the type proposéd here. Moreover, the present proposal
requests relatively little for scientific staff support. Most of the

scientific staff will be supported principally from other sources.



36

11, 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 poﬁulations without
really knowing yhich of the possible interventionspwill 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 aécumulated 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 pfoposed study.

INCAP developed ;heAproject design and it was reviewed by TA/N
and sevgral independent experts who suggested a number of changes which
'are.now incorpdrated 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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INPUTS
1. Salaries
' 2. Consultants )
3. Fringe Benefits
4.. Overhead (18%)
5. Travel and Tranms.
61 Allowance
7. Other Direct
Costs
8. Equip., vehicles
materials & supplies
9. Publications
10. Subcontraéts
11. Other direct cdsts

Total Costs by Inputs

!

WORKPLAN/CONTRACT BUDGET AND LIFE-OF-PROJECT COST ESTIMATE
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409,460

535,720

553,420

577,020

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
Mos. Cost . Mos. Cost Mos. Cost Mos. Cost Mos. Cost
280 160,000 520 215,000 520 230,000 520 250,000 144 100,000
40 5,000 40 _ 5,000 40 5,000 40 5,000 40 5,000
62,460 - 81,720 84,420 88,020 32,400
2 25,000 2 25,000 "2 25,000 2 25,000 2 25,000
44,000 142,000 142,000 142.000
98,000 44,000 44,000 44,000
) 3,000 3,000 3,000 3,000 ,
15,000 20,000 20,000 20,000 50,000

212,400

gt



RESEARCH AND DEVELOPMENT COMMITTEE T

Minutes of the March 24, 1976 Meeting

projects 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)
Contractor

Project Manager: Harold L. Rice, TA/N

pr. 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 that the study
is to evaluate nutrients and not specific commodity sources of nutrients,
therefore the results should be transferable. He pointed out there are
few places where such studies can be done and locality :iimits the choice
of commodity. One treatment evaluation where commodity may be important,
Dr. Rice said, is the comparison to determine if the population can
consume enough of their staple diet to provide adequate nutrients.

The Latin America Bureau, William Feldman, asked if the recent earth-
quakes in Guatemala had affected their national capability for con-
ductiny the study. The area being considered for the study is not
locatel on a fault and was not affected by the recent quakes,

Dr. Hornstein reported. The study will be done in '"fincas'" which

are privately managed, thus government management capability will not
be a factor. Although the Institute took some physical (lamage during
the quakes, he said INCAFS capacity to do the study was not impaired.

¥r. Feldman further commented that the calorie-protein issue

appears ultimately to become a question of total nutrition and asked
for clarification. After reviewing briefly the interventions planned,
Dr. Hornstein summarized the issue as a question of quality through
quantity. 1If one can get the population to eat more, will the protein

problen be solved? Can children especially eat enough to provide
adequate nutrition? .

The Africa Bureau, John Blumgart, through a letter from Dr. Cross,
expressed concern that much of what this study proposes lkas been done
They are more concerned about utilization cf the results

and questioned if the interventions were applicable tov 1LDC needs and
could be afforded by them.

Previously.

Dr. Hornstein responded that the interventions
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are not exotic and are épplicable on a, commercial or production basis, '
Although these variables have been studied in other ways he said we
need to know how effective opaque-2 will be on a village basis. A lot 1}
has been learned from animal studies Dr. Rechcigl, TA/RES, pointed out,
but has never been tested on a field basis with humans. S

Dr. .ong expressed concern that INCAP may be trying to study to many. -

variatlies and get to many answers. Analysis of the many variables to '
be recorded must be closely scrutinized, and the role of check treat. - -
ment villages 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 study period

was a scientific or a programmatic choice. Dr. Hornstein confirmed
that the length of the study was objectively chosen.

Mr. Fe¢ldman inquired about implications and costs of manufacture or
production to implement the products which may result from the study. -
Cost-effectiveness of the various interventions, Dr. Hornstein in-
dicated, is part of the study. An implicit assumption relating 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 the:
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 adrising checks be
built into the project. Dr. Rice confirmed that a feasibility review
is buiit 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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casLE: INCAP

CERTIFICATION OF REVIEW
AND
SPECIAL IMPLEMENTATION OF INSTITUTIONAL ASSURANCE

The pr03oct titled "Effect of Protein-Calorie Interventiors,
on Human_Growth, Morbidity and Morfality™ to be submitted oir—
ehalf of Drs. Robert E. Klein, Ricardo Bressani, Juan J. Urrutie,
Reynaldo Martorell, Aaron Lechtig, and Charles Yarbrough to the
Agency for International Development (AID) of the United States
by the Pan American Health Organization/Institute of Nutrition of

‘Central America and Panama has been reviewed by an assembled
- Institutional Review Board (IRB) whose signatures appear kelow

in accordance with the requirements for regulations or protecticn
of human subjects. .

The IRB has 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.
Set’forth below are the specific considerations and conclusions:

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

.a) . Allowing their children to attend the health clinic on a
specified date to be examined by health care personnel
and by an anthropometrlsb.

b) Receiving on a.spec1f1ed date, the visit of an interviewer
: to collect information on home dietary intakes, morbidity,
socioeconomic status and vital statistics.

All of this will be explained to them in terms that their
cultural characteristics and 1evel of educatlon requires for a
good understanulng :

The head of the family will then be asked to make the decision
to participate in the study on a free voluntdry basis. :

Conclusion: The IRB felt that under the circumstances this is
the best which can be done in terms of "inIormed consent" and
that it is appropriate. The commitment of the subjects will not
interfere with tbeIr normal llVCS in any mecsurablp way.
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the inhabitants of the six commupiﬁies,'whether they decide
. participate or not in the study, will benefit from the following
.,.“\\ :mrvices, ‘ ‘ .

a) Free preventive and curative medical care. This will be
staffed by nurses under the supervision of a physician.

b) Availability of food supplements. Five communities.will
receive combinations of proteins and/or calories. All
groups, including the control group, will beri2fit from
supplements containing vitamins and minerals.

~wrelusion:  The IRB concluded that the members of thece communities
_.1d benefit from the ‘activities contemplated within the study..

-.yoral Considerations:

The IRB analyzed the potential benefits that the project
Sssults may yield. It was ,remarked that, if the evaluation plan
-: carried out as proposed, the information obtained will be of
-+2at significant value for Health Plarfners in many underdeveloped
ssuntries.

The members of the IRB are listed below. None of the signatoriés
~13 a vested professional. interest in this activity that .conflicts
..=h the principle of independent, objective review.

I certify that this review was carried out in acccrdance with
<2 requirements of Part 46, Protection of Human Subjects of-
“.tle 45 of .the Code of Federal Regulations of the United States.

~ e -

25 March, 1976
2ate of IRB approval)

- — | S 25 March, 1976
-~gnature of authorized institutional official) (Date).
“=rlos Tejada V. ' . Director, INCAP

ame) ‘ _ (Title)

'““"jtute of Nutrition of Central America-and Panama (INCAP)
~uae of Institution) '

“»rtado 11-88, Guatemala City, Guatemala, C.A.
“rlress) . - )

/62, Guatemala City
“ltephone Number)
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CABLE: INCAP

ASSURANCE OF COMPLIANCE

REGULATIONS ON PROTECTION OF HUMAN SUBJECTS

1. The Pan American Health Organization/Institute of Nutrition
of Central America and Panama will comply with established prin-
ciples for protection of human subjects, accoxrdingly:

2. This Institution has established and will maintain an Ins-
titutional Review Board (IRB) competent to review projects and
activities that involve human subjects. The Board shall deter-

" mine for each activity as planned and conducted whether subjects
will be placed at risk and if risk is involved, whether:

means

The riske to the subject are so outweighted by the sum of
the benefit to the subject and the importance of the knowl-
edge to be gained as to warrant a decision to allow the
subject to accept these risks;

The rights and welfare of any such‘subjects will be ade--
guately protected; o .

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

The conduct of the activity will be reviewed at tlmely
intervals. _ o '

3. This Institution will provide for Board reviews to be con-
ducted with objectivity and in a manner to ensure the exercise

of independent judgment of the members. Members will be excluded
from review of projects or activities in which they have an ac-—
tive role or confllct of lntereét :

4., This Institution will encourage continuing constructive com-
munication betwecn the Board and the activity director as a

of safeguarding the rights and welfare of the subJects
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5. This Institution will have available the facilities and
professional attenticn required for subjects who may suffer
phy51cal psychological, or other injury as a result.of particip-
ation in an activity.

6. This Institution acknowledges that it will bear full respon-
sibility for the proper performance of all work and services
including the use of human subjects under any grant or contract

covered by this assurance, including continuing compliance with

pertlnent state or local laws, particularly those concerned with
informed ceusent.

7. - This Institution will maintain appropriate and informative
records of the Board's review of applications and activities, of.
documentation of informed consent, and of other documentation
that may pertain to the-selection, participation, and protection
of subjects and to the review of circumstances that adversely

., affects the rights or welfare of individual subjects.

8. This Institution will at least annually reassure itself

" through appropriate administrative overview -that its practices
and procecures designed for the protection of the rights and
welfare of huinan subjects are -being effectively applied.

9. This snecial assurance of compliance applies specifically to
the activity entitled "Effect of Protein-Calorie Interventions
on Human Growth, Morbidity and Mortality" submitted by the Pan
hmerican Health Organization/Institute of Nutrition of Central
America and Panama to the Agency for International Development
of the United States.

Carlos Tejada V.
Director, INCAP
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The mehbers of the Institutional Review Board (IRB) for the
project "Effect cf Protein-Calorie Interventions on Human
Growth, Morbidity and Mortality" are listed below.

I certify that this review was carried out in accordance with
the requirements of Part 46, Protection of Human Subjects of
Title 45 of the Code of Federal Regulations of the United States.

L d

25 March, 1976
TDate Qf IRB duploval)

(/ / ' 25 March, 1976

TSlgnétprp of qufnorlzed institutional official) (Date)

1
,Carlos Tejada V.
J'(Name)

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

Institute of Nutrition of Central ‘America and Panama (INCAP)
Name of In;tlbatlon

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

43762, Guatemala City
(Telephone Number) -




Iva@dBegh d% M.D.

Chfef, Division of Applied Nutrition, INCAP
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t
,/lic oi wicees (ff/, -
- wleeer
Fernando Viteri, M.D, Déﬁzéﬁated Representative

Chief, Division of Biomedics, INCAP ' Benjamin Tordn, M.D., Ph.D.
Associlate Chief
Division of Biomedics, INCAP

c5%42§£44szﬁxJ = ot o
Marina- Flores, M.S.
Chief, Dietary Research Unit, Division of Applied Nutrition, INCAP

Gusﬁavo Leal; D.D.S«z”’j _
Professor of Dentistry, University of San Carlos de Guatemala

r

/7,//7/(/ 'z .//// 2

Luis Octavio Angel, M.D.,'{tP.H.
Chief, Division of Education, INCAP

Eusebio del cid Peralta, M.D.
Director, Health Services
Ministry of Public Health
GCuatemala
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o SALD- 1350-1X Coopérc'mo Cou 'ry : P10/T No.
(9-70)

Page 2 of 5 Pages

Project /Activity No. and Title

PIO/T Protein-Calorie Intervéntion

SCOPE OF WORK

19, Scope of Technical Services . ,
A. Objective for which the Technical Services are to be Used -
The pr1nc1pa1 purpose is to determine, in populations w1th d1etary limitations, the
"~ relativeness effectiveness of fincreasing protein quantity or protein quality and
quant1ty, or caloric intake under actual field conditions.

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

C. Tschnicians
(d) Duration
. of Assigament
(1) (a) Rumber (b) Speciolized Field (c) Grode ond/or Salory _(Mon-Months)

" 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 ond Dutation of Technicions® Services

N/A

(3) Longuage requirements

N/A

(4) Access to Classified Information

No access to classified information is required.

(5)ﬁ7ﬁnd.n'. - O win [ will et Be Permitted to Accompony Technlcion

D. Finoncing of Tachnical Services

" ()ByAD-s 105,000 ) (2) By Cooperating Country -




. AID 1350-1x | Cooperating Country : P1O/T Ne.
(9-70) Guatemala . Page 3 of 5  Poges
Project/Activity No. ond Title
PI10O/T . . .
Protein Calorie Intervention o

20. Equipment ond Supplies (Related to the services described in Block 19 and 1o be procured outside the Cooperating Couniry by the supplier
of these services) -

3) E
(3) Estimated (4) Special Instructions

A. (1) Quantity (2) Description ' L Cout
‘Vehicles, laboratory and office equipment {98,000

for field stations and analytical supplies
will be required early in the project.

B. Finoncing of Equipment and Supplies )
(1)By AID - § $98, 000 : - (2) By Cooperoting Couniry —

21, Special Provisions

A Y

[0 A. This PIO/T is subject to AID (controcting) (PASA implementation) regul ctions.

m B. 'Excepi os specifically outhorized by AID, or when locol hire is outhorized under the terms of o contract with a U.S. Supplier, services

authorized under this PIO/T must be obtoined from U.S. sources.

O c. Except os specifically outhorized by AID/W, the purchase of commodities outhorized under this PIO/T will be limited to the U.S. under
Geographic Code 000. .

D.-Oﬂ;er (specityy: O0ffice supplies available Tocally.

Sqy EtPics Committee Approval is attached.,
' nternational Travel _ ‘
No international travel will be undertaken uniess prior approval has been

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. '
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“AlD 1350-1x | Cooperoting Country - PIO/T No» o
(9-70) Guatemala S Pege 4 of 5 Poges
_. ¢ P|07T oniec'/Acﬁvi"y No. and Title
Protein Calorie Interventions

22. Reports by Cantractor or Porticipoting Agency {Indicate type, content and format of reports required, including languoge to be used if other
than English, frequency or timing of reports, and any special requirements)

No reports will be required during the 1ife of this PIO/T.

Annual reports in English will be required within thirty days of the gnniversity date
of the contract. : ‘

Annual report-guidelines are attached.
Twenty copies should be submitted to AID/W, TA/N.

igi d of all necessary data
copy of all original data or punch cards and tapes, and © eces
gggesigﬁ instructiogs are the property of AID to be made available within 60 days

of AID's written request.

23. Background Informotion (Additional informction useful to Authorized Agent and Prospective Controctors or Participating Agency; if
necessary cross reference 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
Roosevelt Zona 11, Apartado Postal 1188
Telephone: 43-76-23: '

24, Relotionship of Controctor or Participoting Agency to Cooperoting Country ond to AID

. A. Relotionships ond Responsibilities . -

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

B. Cooperoting Country Lioison Official

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

_C. AID Lioison Officiols

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

B e e e -
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Proteln Ca10r1e Intervent1ons

el it s I.OGISTIC SUPPORT ~ = . & it
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