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SECTION I - RESHARCH PROTOCOL

Title: Nutritional Status and Child Development in
''''' T PRangladesh.

Principal Investigator: Maureen Black

Starting Date: Januvary 1, 1978

Completion Date: June 30, 1979

Total Direct Cost: One Year § 30,218 Total § 43,125

Abstract Summary:

Nutritional deprivation is a severe medical problem in
developing nations and may have both immediate and Tong-
term effects on physical growth. However, the relation-
ship between nutritional status and other areas of
development has not been well documented.

In this study physical, neurolosical, sensorial, cognitive,
emoticnal, and social development will be investigated
among rural and urban children of varying nutvitional
statuses over a one yvear period. Thus, it will bhe possible
to establish specific developmental norms for children and
te identify developmental areas that appear to he closely
associated with nutritional status. From these findings
comprehensive intervention and evaluation programs can be
designed to focus on areas of development that appear most
vulnerable to nutritional deprivation.

Reviews:

a} Research Involving Human Subjects:

b) Research Committee:

¢} Director:-

d) BMRC:

e) Controller/Administrator:
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SECTION 11 - RESEARCH PLAN

INTROBUCT1ON

Objective: The relationzhip between nutritional status
and physical growth has been well documented; however,
relationships between nutrition and other arveas of
development, including neurological, sensorial, cognitive,
emotional, and social development, remain controversial.
The objectives of the proposed research are: 1) to
identify the developmental changes that accompany medical
recovery from an acute state of nutritional deficiencyv and
2) to assess the rate and sequence of growth and
development in both well nourished and chronically

undernourished voung children.

Backpround: The reduced weight (wasting) and reduced

height (stunting) commenly seen in nutritionally deficient
children provide strong evidence both for the immediate
and longlasting effects of inadequate nutrition (Waterlow
& Rutishauser, 1974). Moreover, investigators have begun
to explore associations between impairments in physica
growth and impairments in cther arcas of development,
particularly neurclegical development and mental ability.
Differences in learning capacity have been reported
between well nourished and poorly nourished children
(Cravioto § Robles, 1865; Monckeberg, 1968} and several
authors (Cravioto, Delicarvdie, § Birch, 1966) have
suggested three possible connections between nutritional

status and learning ability:
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1. Children who are malnourished may have permanent
central nervous system damage which impairs their

ability to learn.

2. Children who experience severe acute episodes of
malnutrition may lese learning time while they arc

recovering from their malnutrition.

3, Chitdren who suffer from malnutrition may have their
development interrupted at vulnerable points such
that they are unable to resume an orderly sequence

of growth.

Retrospective vesearch and ethical considerations have
made it difficult to test these hypotheses and many

researchers have turned to animal models.

In a series of animal studies Dobhing (1964, 1974} has
argued that nuftritional deprivation during the neurological
growth spurt leads to permanently rveduced brain size and
deficient myetination, Winick (1968, 1874} has reported
similar findings from brains of infants who died of

severe malnutrition. However, the attempts to document
associated changes in learning have been less conclusive.
Not only do animals with 8 history of nutritional
deprivation respend differentially to food {RBarnes, Necely,
Kwong, Iabadan, & Frankova, 1968, Levitsky § Barnes, 1870},

but they apparentiy become hypersensitive to aversive
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stimuli (Levitsky § Barnes, 1970). These behavioral
changes restrict the use of reinforcers to assess

loar*:n potential and the propesed association between
nutritional deficiency, neurological impairment, and

learning remains clouded.

Nevertheless, the changes in responsiveness to
envivonmental stimuli displaved by previously notrition-
ally devrived animals may have a signiflcant impact on
hypothesis relueting nutritional deprivation to
developmental changes in children. For example, several

authors {(¥rankova, 1974; Frankcva & Barnes, 1968} have

demonstrated that previousiy nutritionally deprived animalsz

are less explerative and less active than well fed aninals,

nless they are placed in a stressful situation, in which
case they are highly active ({Frankova & Barnes, 1968;
Zimmermavnn et al., 1972). Turthermore, prior to weanling,
pocerly nourished animals have {ew social encounte
{Frankova, 1971; Zimmermann et al., 1974} and after

weanling, their social interactions are duminated by

aggressive responses {(Frankova, 1974: Zimmervmann et zl..
1974}, The abnormal soclsl interactions of poorly

nourished animals may begin with abnormal maternal
interactiens since mothers whe are not well nourished

are less nurturant toward their coffspring than their well

fed counterparts (Slob, Snow, & Nastris, 19733}, Simitari:
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peorly nourished weanlings are small and likely to

remain inactive, demanding little interaction from their
mothers. These findings, plus those that demonstrate the
synergestic relationship between nutrition and environ-
mental stimulation (i.e. stimuiation appears to alleviate
some of the severe consequences of nutritional deprivation
{Elias & Samonds, 1877}, suggest that nutritional
deprivation may influence an Organism's ability to
interact successfully with the surrounding environment.
Such a hypothesis is much more complex than one relating .
nutritional deprivation to intellectual impairment

through neurclogical damage and consequently warrants a
comprehensive assessment of developmental changes in
nutritionally deprive& children rather than an assessment

limited to learning ability.

Malnourished children have been described as lethargic
and unresponsive (Birch, 1972) and probably do lose
learning time while they are recovering and suffer fronm
& &isruption to their normal developmental pattern.
However, the longterm consequences of the hiatus in
thelr growth are unknown. Nevertheless, researchers

who have generated Tongitudinal data on specific aspects
;f development, rather than Cross sectional data on
general indices of mental ability seem more able ro ‘

address the threze hypotheses regarding developmental

changes posed earlier {Cravioto =t al., 1966; Yarbrough,
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Lasky, Hablicht, Klein, 1974},

Research on the relationship between nutritional statu
and development has been further complicated by the
cultural components of the problem. Not only is
nutritional deprivation more prevalent among lower
sociceconomic groups than among middie and higher
sociceconomic groups, but it is also more prevalent in
developing nations, than in industrial nations. Thus,
it is mandatory to have culture free assessments of
development that address specific hypotheses regarding
nutritional status and growth {(Yarbrough et al., 1974).
In addition to physical status, reseavchers bave begun
to focus on specific areas of child deve] pment and data

are available in at least four areas:

1. Sensory integration. Dirch and Lefford (1963)

developed an assessment of intersensory integration
in which children are presented shapes in two of
three modalitices {visuas » tactile, and kinesthetic)
and asked to judge if the shapes are the same or
different. The ability to process input simultan-

eously from several sources is a prerequisite for

[#2]

reading (Birch & Beimont, 1964) and several
researchers have reported that chiidren with
histories of nutritional deprivation have difficulty

with intersensory discriminations (Cravioto, 1968;



— o -

§

Champakam, Srikantia, & Gopalan, 1968; Klein, 1975:

Yatkin § McLaren, 1%70).

Lxploration. <Children learn about their ewvironment
through the dual processes of assimilation and
gccomodation (Piaget, 1865). Duving assimilation
children incorporate environmental input inte theiy
existing mental structure and during accomodatiop
children change their mental structure to incorporate
novel environmental influences. However, hoth
processes require children to actively explore iheir
environment. Reduced activity and attention have
been widely reported findings among nutritionaliy
deprived animals and children and may explain some
of the apparent deficits in mental ability. ‘lor
example, rather than general learning deficits,
nutritionally deprived children may be withdrawing
from their enviromment and temporarily inattentive

to all externsl demands

~

Beciprocity.  From birth mothers and their infants

build a reciprocal system of interaction in whioh
each respornse becomes a stimuius for further cerion
(Bell, 19271}, For example, children wha are
tethargic and unable to suck will not stimulate
the release of wilk from theit mother’'s breasts

and will therefors receive less milk than move

active children. The conceptualization of childyen
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as controllers of their environment enables
exploration of the antecedent conditions of
nutritional deficiency without viewing nutrition’ 1
status sclely as a causative agent. In other words,
if 1t 1s possible to predict

researchers are asking

T
=

nutritional deficiency prior to 1ts occurrence
(International ¥Ynion of Nutritional Sciences Report,

1977

Waldrop and Bell 1196¢) developed a family size and
density (FBD) score based on number of.children,
span in months between births, and months to next
oldest sibling. The FSD was an accurate predictor
of food intake and correlated positively with
lethargy and negatively with sucking and crving,
suggesting that closely spaced children are less
interactive with their surroundings. Furthermore,
Pollitt (1973} has suggested that mothers react
adversely to lethargic offspring by inhibiting their
own interactions toward their children. 1In Calculta
Graves {1976} observed mother-child intersctions
petween well nourished and poorly nourished {hut

net hospitalized) children age 7-18 months. Not oniy
were the poorly nourished children more lethargic

and more likely to remain clese ta their mothers,

but mothers were significantly less responsive to

their poorly nourished offspring. These findings



illustrate the interplay of nutrition-and social
interaction patterns and may provide inferences on
intervention patterns. If, for exsmple, the,e is
less reciprocity among poorly nourished children
and their mothers, would efforts to increase theilr
reciprocal interazctions through stimulation to the
child and education tc the mother have an effect

on feeding patterns?

Maternal Factors. Birch (1972) has suggested that

nutritional deficiency is part of a medical socisl

chain of events that originates in the childhood

of the mother. Since adequate nutrition durin

w3

childhood is necessary for proper formation of the
pelvic region for childbearing, wermen with a histovy
of nutritional deprivation may have a reducced effi-
ciency for producing healthy children. Likewise.
women who did not reeeive proper food during their
own childhood may have inadequate knowledge of
nutritional requirements for their children. IFf
mothers play such crucial roles in controlling the
nutritienal status of their children, then effective
treatment and preventive programs should have a
large focus on maternal health and education.
However, there are curvently no data in Rang adesh
relating either developmental or maternal factors

to nutritional status.



ationale: Nutritienal deprivation is a severc medical
proeblem among childven in Bangladesh; however, the
relationship botween nutritional defliciency and nor al
child development is unknown. TFindings from other areas
of the world have shown that nutriticnal deprivation is

4 social 1ssue aftfecting bot

1
i

v current functioning and
parenting for subsequent generations (Bivch, 1972).
Therefore, attempts to alleviate nutritional deprivation
must extend beyond provision of food or money to include
changes in education, attitudes, and habits (Jelliffe &
Jelliffe, 1872). However, with no knowledge of the
developmental changes that accompany medical recovery
from severe nutritional deprivation or of the rate and
sequence of growth and development among children of

varying nutritional status, compreliensive evaluations

of nutritional programs cannot be complete.

Currently there is a unique opportunity to gather data

on the relationship between nutritional status and

s

child development in three setiings in Bengladesh. The
Children's Nutritional Unit (CNU), spoensored by Save The
Children Fund, maintains a hospital in Dacca for children
with severe malnutrition (third-degree - 60% below
standard weight for age, Gomex et al., 1955} and an
outpatient ciinic fer children with less severc

nutritional deprivation. Children admitted to the

hospital remain approximately § weeks, until their welghi/
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aée reaches 96% of the local standard weight for age.
During this period of inpatient medical recovery,
'biWéekly ﬁssessménts of factors such as strength, sensory
intégrafion,.cognition, interpersonal relations, and
-.exﬁloration wonld vield a descriptive progression of

~ developmental changes.

Less than two mileé from CNU is the Children's Health
; Gént¢r, a clinic¢ sponsored by the Community Health Résearvah
iﬁsgociafiun‘and ran by Dr. Muttalib. Children from |

- birth throiugh adolescence are seen during reguiarly
scheduied visits (every six wonths for children over

tn;ev years of age)} and longitudi nai data on their

' mea1ca1 status {including height and wei ght) are

maintained. The fa es attending the Children's

-

rﬁeaitthenter (CHC} pay a nominal annual fee and represaent
Ta_wide Socioeconamic'range of health concerned famiiies,
”By gathcilng developmental data for at Jeast one year on
,é_sémple ot urban children whose medical history is

. known, a vange of developmental norms for an urban health

concerned population can be established.

_ ln}Béngladesh'approkimateiy 92% of the population live
y'in rural areas. Meheran,is-a village in the Comilla
‘:)iQtrlct and is part of the Cholera Research Laboratory's
fleldlsurveillance areda.. Yor the past several years
 -$r{?&‘_thn has been oethrlng anuhropnme ric data on

the Meheran children betweén birth and 10 years cf age.
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These data could be used to divide children into two
groups - poorly nourished (but not hespitalized) and
well nourished. By gathering the same developmental
data as gathered from the urban population, not only
will rural/urban comparisons be possible, but also
developmental comparisons as a function of nutvitional

status.

The data from these three sources will form a
descriptive baseline for the relaticnship between
nutritional status and child Jevelopment in Bangladesh.
Once these data gre availablie, subseguent research can

3 The effectiveness of various

be des:

i

gned o a@sse

Intervention programs on chiitldren's growth aad development.

To establish normative data on a comprehensive index
of c¢liild development for children under the age of ©
years vapresenting 3 populations:

1} urban childrven {rowm health concerned families;

2) rural well nourished children,

3) rural poorly nourished chiidren.

To identify the sequence of developmental changes that
accompany medical recovery from acute episodes of

malinutrition.
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5. To identify social, biological, or nutritional factors
associlated with longterm developmental improvement or
repression following acute episodes of malnutritien.

-

AN

~
.

N
METHODS - CHILDREN!S NUTRITIONAL UNIT

Subjects

The study population will include 60 children {30 males and
30 females) between the ages of 6 and 48 months admitted

for inpatient treatment of marasmus or marasinus/kwashiorkor
at CNU (third-degree nutritional deprivation - belew 605
welght for.age). Many of the children admitted to the
bospital have secondary infections, particularly diarrhea or
respiratory illnesses: however, no children wiil be included
in the study who have more severe secondary complications
(e.g., blindness). Children with tuberculosis may be included,
but if their rate of development differs from children without
tuberculosis, they will be analyzed separately. Since the
design includes three and six month follow-ups, children in

the study popuiation must reside in Danca,

thildren will be selected for tnclusion in the study at
admission and if parent permission is granted, developmental
dssessments will be administered twice a week throughout
the hospital course, in addition to a battery of nutritional
and medical assessments. lnitially the assessments will be

primarily observational {see Assessments section) and
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involvement will he increased as recovery occurs. At discharge
a battery of developmental and nutritional assessments will

be done involving both the mother and child. 7This bat evv

will be repeated once three months after discharge and again

six months aftev discharge.

Rata Collection

The observations and assessments will be administered by two
graduates from Dacca University - either from the Peychology
Department or from the Occupational and Physical Therapy
Department. Following an extensive training period in which
they will be taught both to administer the assessments and

to analyze the resulting data, they will begin data colieciion

{see attachel schedulesy.

Assessments

The develepmental variables associated with recovery from zn
acute state of nutritional deprivation include phyvsical
capacity, attention and activity level, cognitive and
perceptual develecpment, personal-social Tesponsiveness, and
independence in daily Jiving activities. During the training
phase of the project a hierarchy of items from each category

will be organized inte a hrief, yet comprehensive assessment,

Throughout the course of hospitalization the following medicu
and nutritional data will be gathered:
1. Complete anthropometrics (height, weight, head circum-

ference, and skin fold thickness) done twice weekly.
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Total proteins and hematocrit done weekly until there

is no edema and then every two weeks.

Clinical Recovery Form, a record of current clinical
status (e.g., edema, skin condition, liver condition,

etc) completed at least twice weekly.

These data will also be gathered at discharge and at the

two three-month follow-up dates. In addition, the foliow-up

assessments will include an entire child development bhatterv:

General development. The Denver Developmental Scrcening
Test (DDST) provides a pgencral index of develepment in
four areas - personal-social, fine notoer, language, and
gross motor. It is an easily administered, widely useod
screening test applicable to all children under the age
of six years. Thus, the establishment of local norms
would greatly facilitate future child development

research in Bangladesh.

Physical status.

#. Muscle testing - a standard procedure to determine

the strength in each muscle group.

b. Grip strength - an objective measure of hand and

forearm strength obtained by squeezing a dynometer.

c. Range of motion - a standard procedure to identify

the range of movement in each muscle group.
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3. Attentlon, activity, and exploration. An observation
procedure in which children are placed on a mat with novel
objects (blocks and clay) is curvently being pilot
tested with the collabovation of two faculty members [rom
the Dacca University Psychology Department. The procedure
may be used with children of all ages and vields data on
the children's attentiveness, level of activity, ad

variety of exploration.

4, Cognitive ability.
a. For children under 30 months of age the Railey
Test of Infunt Development will be administerecd.
The BRailey iz a widely used assessment that vields
both a motor and mental score, thus providing more

than an index of cognitive development.

b, For children over 30 months of ages several sub-
tests of the Weschler Preschool and Primary Scale
of Intelligence {(WPPSI) will be administered. The
WPPSI provides an assessment of cognitive ability
among preschool children, with a particular focus
on performance ability.

5. Sensory Integrative ability.
a. For children below 30 months the Uzgiris-funt

Infancy Scale, hased on Piaget's stage of sensori-
motor development will he used. This assessment

includes six ordinal scales:
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1) visual pursuit and object permanence;
2) means for ogtaining desired environmental cvents;
3} vocal and gestural imitation;
4) object relations in space;
5) operational causality;
6} schemes for relating to objects (Uzgiris §
Hunt, 1975)
b. For children beyond 30 months several assessments
of sensory inﬁegratjve ability will be administered:
1) Birch § Lefford's (1963) procedure for
comparison of visual, tactile, and kines-
thetic input.
2) Auditory and visual discrimination tests
(e.g. digit recall, embedded figures, etc.)
and several sensory integrative subtests from
the Southern California Sensory Integrative
Test Ratterv (e.g. bilateral integration of
body, imitation of postures, orieantation in
space, etg.)
. Reciprocity. A 5 minute observation of mother-chilid

interaction will he Jone to identiiy the degree of
reciprocity between the wther and child and to assess
the mother's Instructional stvle. Sypeciftic scoring
Criteria will be developed to tdentify factors such as
child's level of activity, mother's responsiveness,

child's responsiveness, etg. {ses Graves, 1076). Mothers



will be shown a simple task to teach their children and

the tester will observe and score the interaction.

7. Materral history and child rearing. Maternal height,
weight, head circumference and skin fold thickness will
be taken as a general index of past and present nutrition-
al status. A questionnaire will also be orally adminis-
tered to all mothers with items including:

1) Mother's history [{education, occupation, size and

spacing of family, etc.)

2} Father's education, occupation and material holdings.
3) Current family size and spacing
4) Independence training and responsibility expectations

of the child.

5) Child's social matufity in family and community.
Analysis
The initial analysis of the inpatient data will be descrip-
tive and frequency data for scores on the developmental
assessments will be tabulated by age and nutritional status
(defined by anthropometric data). From the frequency data
a series of chi squares will be done to determine significant
differences in developmental performance as a function of
age and nutritional status. If electronic data processing
facilities (computer) are available to store and process

data, then a series of correlations will be done comparing
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scores on developmoental assessments with one another and wilh
age and autvitional status.,  Thus, associations between
performance on several developmental tests, age, and
nutritional starus may be more clearly defined, JFurthernore,
through factor analysis it may be pessible to identify
clusters of developmental scores that occur together during
the recovery process. If path analvsis is available, then the
most frequent trends in developmental recovery may also be

identified.

After children have been discharged then it miay be possible

to use developmental performance as an independent variable

s

h

and divide children into three groups: 1) those whose

o
\

developmental status iwproves after discharge, 21 those

whose developmental status remains the same, and 3) those

whose developmental status rvegresses.  Thus it may be possible

L

to look for group dififerences either in sccial structural

dles, nutritional variables, biological variables, or

the recovery process itseld <hat miy he associsted with

-

longtern developmenta! status. Additionally, the long

P

term

EO

i

developmental statous of these children mav be compared

with children of the same age [rom the Children's ideajth

Center and Meheran,

Schedule

Jdanvary - Apriy 1074

Lo Wrain locul graduates in data collection, data

o

tabulation and in:

tial analysis
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2. Pilet test materials.

May 1978 - March 1979
1. Gather data

2. Initial tabulation.

Time table by subject

In the hospital Out of the hospital
\égs
'v"’P
%i\//fXE XS Y%\\\,’,ig \K
3 days 3 months
X] - in hospital evaluation

Yl ~ discharge and follow-up cvaluation.

April - July 1979

1. Complete data anaivsis training.
. b ]

i~

Analyze data.

5. Write report.

METHODS - CHILDREN'S HEALTH CENTER { CHEZ)

Subjects

One hundred forty (140) children from ages § through 6 vears
(20 per age) will be randomly selected from the files at CH,
such that girls and boys are equally represented. The
children in the sample population must live in Dacca and not

suffer from any severe illnesses.
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Once parent permission 1s granted children will be scheduled
for two testing sessions covering a one year period (one
session every six months). Newborns will be added at 6 mouth
intervals thus, the design yields both longitudinal and

cross sectional data. Parents will! be sent reminders to
bring their children to the clinic and a nominal incentive

will be provided,

Data Collection

As with the CNU phase of the project, all data will be
gathered by local graduates of Dacca University, trained in
the adéinistratibn of c¢hild development assessments. Although
formal training is not scheduled to begin until January 1078
(see (CHC schedule), two former students have been awarded
tellowships through the Dacca University Grants Commission

and are involved in a pilot project at CHC.

Assessnents

The child development battery will include the sazme nutri-
tional and developmental subtests that will be administered
during the folliow-up at ONIJ, Thus, the CHC children may serve
as a control of health ceonscious urban families for the

nutritionally deprived children seen at CNU.

Analysis

The data may be analvzed by grouping developmental scores

both by age and by nutritional status. Chi square analyses



could then be done to identify significant differences in
performance. Furthermore, using age and nutritional status

as the independent measures, scores of the CHC children

could be compared with scores of the CNU children, considering
both single scores and rate of change. On the other land,

if developmental status is used as an independent measure,

the two populations could be compared in terms of social
structural variables, nutritionsl variables or Piological

variables.

Schedule

January - April 1978

1. Train local graduates in data collection.

2. Pilot test materizls

5. Randomly select sample population and schedule

appointments,

May - July 1978

1. Gather initial data

August - November 1978

1. Train in data analysis.
2. Analyze data.

3. Initial report.

4. Schedule second appointments.

December 1978 - Hebruary 187¢

L. Gather second data



March - June 1979
1. Analvze data.
Z. Second report.

5. Plan for subsequent research.

Based on historical anthropometric data, the children below
age six included in the CRL sample in Meheran will be
separated into a poorly nourished group and a well nourished
group. From each group 140 children representing ages §
threugh 6 vears will he randomly selected, such that an equal

number of giris and boys are represented.

Design

The design is identical to that 'of the CHC urban population,
such that assessments will be scheduled in specific three-month
blocks (see Meheran schedule). Data will also be gathered

by local graduates who will he trained in the same assessment

45 previously mentioned.

Analysis

The primary independent variables will be nutritional status
(defined by nutritional nistory) and age. A series of chi
squares will_be done to identify differences in developmental
performance and rate between the groups. Since the same

assessments have bsen used in all three components of the

project, data from the three components may be scaled and



compared. Thus, geographic background, nutritional status,
age, nutritional history, or sccial background may serve as

independent variables for comparisoen of developmental status.
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Schedule
January - April 1978

L. Train lecal graduates in data collcction.

2. Pilot test materials.

May - July 1978

1. Gather initia: data

August - Novembeor 197§

.o Train data analysis

Analyze data

3

S0 Initial report

Becember 1078 - February 1979

1. Gather second data

March - June 1979
T Analyze daty
4. Second report

3. Plan for subsequent research
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Age Age
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SIGNIFICANCE
The primary significance of this praject is the establishment
of local norms for a comprehensive index of chiid development
for both rural and urban populations. (hild development is

a2 broad term encompassing growth in a variety of sreas and the
proposed battery of assessments includes physical status,
dttention, expioration, cognitive ability, social maturity,
nmother-child reciprocity, and a questionnaire on historical

and sociul structural varisbles, Thus, subsequent descriptions
of child development in Bangladesh can focus on specific issues,

vather than global generalities.

Once developmental norms arc cstablished, then rescarch can

be directed toward the vrelationship between various environmental
factors and these norms. This project represents an initial
attempt to define the relationship hetween nutritional status

and child development in Bangladesh, studying not oniy those
c¢hildren who suffer an acute episode of walnutrition {CNY
children) but also those wWho dre chironically poerly nourished
(poorly nourished group at Meheran). Inferences can be made

both on the immediate relation betwesan severe malnutrition and
development and on the lengrange relation between chronic

undaernutrition and development. ‘The Findings will serve as »
dita base for intervention studies by targeting the most
vulnerable areas of development and ident ifying the social,

and nutritional factars associated with developmental L£Towth

BY retardation. Thus, future intervention projects may be
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morve specifically designed to focus on local variables
associated with developmental status. Similarly, baseline data
and locally administered ds5sessments will be availabhle to

evaluate the effectiveness of future projects,

This project includes in-depth training for six graduates of
the Dacea Bniversity. Throughout the course of the project
the trainees will learn te administer a comprehensive battery
of children assessments, analyze their results and write several
reports.  Since the project will be conducted in several phases
(sec schedules), the data anelysis and report writing wiil

be an ongeing part of the project, rather than a final task.

The expertise that these trainees will gain should enable

them to generate future preojects, particularly using the data
that have been generated. Thus, there will he six local
psychologists or therapists with skills to evaluate the relation-
ship between subsequent intervention projects and child

development in Banglag

it

esh
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FACTLITIES REQUIRED

f—

(O0ffice Space.

#. My heome is ovailable For training, darta analysis,

report writing, ete.

b. Children's Nutrition Unit,
Cffice space for two peopie
Janvary 1978 - June 1979

Testing area for same time period.



¢. Children's Health Center
Office space for two people
January 1978 - June 1979

Testing area for sime tipe period.

d. Meheran - Office, living, and testing space
tor twe people. HMay - July 1978 and

December 197§ - February 1979,

2. Labovatory space - dlready exists.

3. Hospital Resources - none required.

4, Animal resources - none required,

5. Logistical support - transport between Ducca aud

Meheran approximately every two-
weeks May - July 1978 and

December 1078 - February 1979

6. Major items of equipment - none required.
7. Other - none required,

COLLABORATIVE ARRANGEMENTS

The Co-investigators fepresent 4 variety of areas and

inciude:

1) Br. M. Khan, Cholera Research Lahoratory,
2) Or. T. Jackson, Children's Nutrition Unit,

3} Dr. K. 3rown, Children’'s Nutrition Unit.

4) Dr. M. Muttalib, Children's Health Center.
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. 8. Zaman, Dacca University, Psychology Department.
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SECTION ITI - BUDGEY

A. DETATLED RUDGET

PURSONNEL SERVICES

Project Raoguirements

Name Positian % Annual Salary TAKA “OLLARS
Maureen Black Investigator 80% § 15,000 12,000
M. Khan Co-investigator  Voluntary
T. Jackson " "

K. Brown " "
M. Muttaiib " "
8§, Zaman i H
To be named Trainee 100% Tk. 14,400 14,400

" t v " 14,400

1 1t 14 st 1[1’400

" 2] 1" L1 14,4”{1

11 it T4 1 14’4@(}

1 it " 1 J‘-;,;l[){]

" Secretary ” " 14,400

" Key Punch {perator 104 Tk, 11,448 440

H Computer DPrograms 154 Tk. 42,000 2,423

U (Matlub) Field Assistant 50% Tk. 16,056 5,028

Sub Total: 111,691 12,000
SUPPLIES AND MATERTALS

Items Unit Cost Amount Required

Biochemical tests for
serum selids § hematocrit Tk, 0.25 1750 438

Paper, pencils, clip boards ete. 4,500
Wooden toys locally made 1,500
Mats Tk, 50/00 3 150
Miscellanecus materials 4,500

to construct test packets
Supplies to set up household

for 2 people while in

Meheran & months o750

Sub Total

I
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4
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[
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(o]
)

1
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Project

Regquirsments
TAKA

TUBOLLARE T

Amount Required

. EQUIPMENT
ITtems Unit Cost

Typewriter $ 250
Calculator 3 75
Filing Cabinet Tk. 1,100
Denver Developmental

Screen Test $ 35
Dynometer $ 80
Bailey test of infant

development $ 160
Weschler preschool§ primary

Scale of Intelligence $ 170
Skin fold calipers $ 45
Scales % 50

Resource bhooks

PATIENT HOSPITALIZATION - None required

OUIPATIENT CARE - None required

CRL TRANSPORET

Bagca/Matlab/accea
(45 trips @ Tk. 300 round trip)
Speedhoat 90 hours @ Tk. 98.84 per hoor

TRAVEL AND TRANSPORTATION OF PERSONS

Local Travel - Follow-up visits

Local Travel
{Tk. 100 per month per trainece

International Travel
{attendance at professional meeting)
Per diem (14 days 2 § 36 per day)

Yt Bt

1,100

af Ly

[

~3 LA
[0 s

24
$

244

160

w3
el

B3 bed ke el
LT e
PR e

Sub Tetal:

13,500
8,896

Sub Total: 22,396
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3,000
7,200
2,000
504

Sub Total: 10
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TRANSPORTATION OF THINGS

Import of supplies [ 25% of § 1,465}

Postage
Telephone -
Rent
CHU (Tk. 1500 per wmonth)
CHC {Tk. 1500 per month)
Meheran - mnone

none

PRINTING AND REPRODUCTION

Reproduction, publicatiosn Ficuves

OTHER CONTRACTUAL SERVICES

Computer time {& hr. at Tk. s00/hr)
Payment of participants

i‘:GNS;{%%iC’i‘ION none

Toval Tk. 713,825 8

Tk, 15.4 = § 1.00) {Conversion

Dollar Tetal 30,218,

Sulk Total:

Sub Total:

Sub Total:

F I T, < DR
Sub Total:

$ 13883)

Project Reguirements

1,800

3,600
6,000

9,600
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B, RUDGET SUMMARY

Personnel Services

Supplies

Eouipment

Patient Hospitalization
Qutpatient Care

CRL Transport

Travel & Transportation of Persons
Transportation of Things

Rent, Communication § Ytilities
Printing

Other Contractual Services

Construction

T

,,
i
-y
]

% 1.00) Total Project ks

Year 2 includes only 6 months,

Year 1

TAKA DOLLARS TAKA
113,691 12,000 55,846 nogG
13,838 - 6,910 -
1,100 1,465 ) )
22,3594 - 11,198 -
10,200 2,504 5,100 -
- 366 - -
37,500 18,750 -
7,500 - 3,750
9.600 - 4,800
215,825 16,335 106,363 6,000
g 13,883 5 6,907
43,125




ABSTRACT

Relationship Between Nutrition and Child Development

from this study we will identify the relationship between
varving degrees of nutritional status and a battery of child
development assessments among both urban and ruval children in
Bangladesh. Furthermore, we will document the relationship
between developmental and medical recovery from acute episodes
of malnutrition. Children under age 6 years will be selected
from the Children's Nutritional Unit, Children's Health Center,
and Mechervan. Similar assessment procedures will be used,
inciuding anthropometrics, serum solids and hematocrit, and a
range of child development indices. By studying well fed
children as well as ﬁoorly nourished dand acutely malnourished
children, over at least one yvear, the relationship between

progression of developmental changes can be illustrated.
1) Since the principal issue involves the relationship between
nutrition and developmental status,the study populstion must

incliude children of several ages.

0 The child development assessments incliude naturalistic
observation, task performance, and parental questionnaire
and present no visks to participants. Furthermore, any
child or parent who does not wish to participate will be
permitted te withdraw from the study. A {inger tip blocd
specimen, tested for serum solids and hematocrit, is part

of a routine clinical evaluaticn and presents no risk,
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5)

6)

There are no risks, therefiore, this section is not

applicable.

Confidentiality of the participants will be ensured by
assigning each child an identifying number. Thus, names
willl appear only on the 1nitial data collection forms,
These forms will be kept in a locked file in the custody
of the principal Investigator and their use will be
restricted to those directly concerned with the project.
Fublished data will not identify individuals by name or
description and after the study has been completed, the

data will be destroved.

A signed consent will be obtained from the parent of each
child participating in the study. The consent form wili

be printed in English and Bengali and will be rvead to those
unable to read. Tt will include a) the nature and purpose
of the study, b) the procedures te be used, ¢} the
potential risks, d} the benefits to be derived, e) the

right to refuse to participate and £} the confidential

b
¢

handiing of the data,

An interview of approximately 20 minutes will be conducted
with each mother. The interview will be private and will
be conducted in the testing area used at Children's Nutrition

Unit, Children's Health Center, or Meheran.
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7)
I
8)

Since the testers collecting the data have a hackgrounda

in child development and are familiar with the developmental
assessments, they may provide suggestions to parents on
beneficial thingsltm de with their children., Furthermore,
the assessments are administered in a game-like manner and

children usually enjoy the attention and playful interaction.

The future benefit of this study is to increase the under-
standing of a potentiasl relationship between nutrition and
development in Bangladesh., Such findings will permit
more comprehensive intervention programs to be designed,
coupled with comprehensive assessment procedures, Thus,
autrition may be cousidered in the social context in which
it occurs, rvather than only a Medical or eccnomic context.
The study vequires the use of medical records of the threc

test locati

[®]

ns.




P —

PARENT PERMISSION FORM

We are from Dacca University and are studying the relationship
between nutrition and behaviour in young children. We are trying

to find out if children whe appear well fed behave differcntly

w2

[s

fyom children who do not appear well fed. Furthermore, if th
are differences, we want to find out specifically what kind of
differences occur. We will talk to mothers and children and ask

the children to play somc games with us.

You can ask any questions you want and you are not reauired
to take part in the study. The information collected will not
be given to anyone other than yourself, and the researchers who

will combine it with infoymation from other families.

I understand the study on Nutrition and Child Development and

1 agree to participate.

Name of Parent Namo oF Chiid
Address Date




