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SECTICN I - RESEAREH PROTCOL

Title: Dynamics of Nutrition, Diarrhceal Diseases and
Mortality of Childrenm in Rural Bangladesh.

Principal Investigator: Radheshyam Bairagi

Co~investigator: Mridul K. Chowdhury

Starting date: ) 15 August 1981

Completion date: : _ 30 September i982.

Total direct coat: . $2.818

Scientific Program Head:

This protocol has been approved byAthe Community Services Research Working Group.

*Scientific Program Head: ',/’ﬁff -jg“)“““)/hhm"”“”
: e 7

Date: . i’sITl'::"/ Fr—

*This signature implies that the Scientific Program Head takes responsibility
for the planning, execution and budget for this particular protocol,

Abstract Summary:

This protocol proposes an analysis of the longitudinal data on water use,
diarrhoeal diseases, anthropometry, and mortality collected for two calendar
years since January 1975 on about 7,000 children under 10 years from a rural
area of Bangladesh. Tt aims te investigate (1) the semsitivity and specificity
of different anthropemetric indices based on weight, height,. and age for
screening and surveillance of children at risk of diarrhoeal diseases and
mortality, and (2) the relationship between water use, diarrhoeal diseases,
nutritional status, and mortality. Socio-economic variables will be controlled
for investigating this relationship, and their effects as independent variables
on diarrhoeal diseases, nutritional status, and mortality also will be
investigated. -

Review:

Ethical Review Committee:

Research Review Committee:

Director:
BMRC:
Controlief:
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ABSTRACT SUMMARY - PARTICULAR ITEMS

Not applicahle.
Not applicable,
Not -applicable.

Data will be analyzed and published in aggregate and there is no
possibility of identifying individuals.

Not applicable.

Not applicable.

No direct benefit to individuals but this study will ﬁrovide a better
understanding of the relationship between nutritional status, diarrhoeal
disease and mortality; whlch may be - an aid to the planners for a
better health planning.

Not applicable.
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SECTION II - RESEARCH PLAN

A. - INTRODUCTION

1. Objectives: The following hypotheses will be tested:

1)

2)

3)

4}

5)

6)

7)

Growth rate is a better prognosticator of mortality
than attainegd growth: .

a) . for all age groups

b) for all measures (weight, heighty

.¢) for all periods (long and short)

\

Growth rate in weight is a better predictor of mortality
than growth rate in height for all ages for short term
Periods but the two rates are equally good for long term
periods, :

As cross-scctional measures:
i .

- a) WEightffor-age is a better indicator than height~for-

age for.a short term period but both are equally
- good for long term periods. '

b) Welght-for~height is as/good as walght-for-age una

batter than halght~for~age as an indicator for success
OVer a short term period but it is inferior to the
other two for long term periods.

All the above hypothases and the following hypotheses
will be tested for diarrhoeal diseases:

The rate of growth will be more affected in cases of
initially malnourished children.

The average duration of diarrhoea is longer for initi-

ally malnourished children.

- Duration affécts nuuritional status rmore than incidence

of episodes.

To study the relatiinship between anthropometric indices

and socioeconomie variables, the following hypotheses
will be tested: E

és age increases, the relationship between different
. indices ang socioeconomic status will be more apparent.
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8) in a cross-sectional study, weight-for-age and
neight-for-age are equally related to different
socioeconomic status after 5 years of age, but before
five, weight-for-age is more related.

9). Weight-for-hcight is not strongly related to soclio-
coonomic status. '

10) Seasonal elfects of nutritional 'status wiil be )
manifest in changes in weight-for-age and weight-fox-
" height more than in height-for-age.

2. Backqground

Malnutrition and diarrhocal discase are two major haalth
probloms of children in diveloping countries where 30 to 59
pereent of children die before their fifth birthday and

move than 50 percent of those deaths may bhe dirceotly ov
indivectly velated to mulputrition (FAO 1970, Pufilcsr and
serrano 1973).  The relationship between infectious diseasc
and malnutrition is well recognized (Behar 1968, Scrimsihaw,
et al. 1969, DeSweemer 1973}, and diarrhocal diseascs are
both the cause and cffect of malnutrition in lesser devoeloped
countrics (Mata, 1980).

In a rural arca of Bangladesh which has hecen under intensive
surveillance for diarrhoea and vital eventu, dlarvhoci ond
malnubrition appeared as two major causes of death of oailid-
ron (Chowdhury 1980} ; however, the precise nature of the
interrelationship of these two causes of death iz not well
understood where scasconal variation of each is noted. Aaccu-
rate assessment of nutritional status is necessary to study
the interrclationship of these two factors, and anthroponecrlc
indices are an essential field tool in quantification of
nutritional status. Many anthropometric indices are described
in the literature but it is only recently emerging which of
these indicators of nutritional status are most appropriate
in a given situation. Recently investigators at the fnterna=-
tional Centre for Diarrhoeal Disecase Research, Bangladesh
(ICDDR,B) demonstrated among the same field population pro-
posed for this study that simple arm circumference for age
wis the most sensitive screening indicator for predicting
subsequent - anrtatity although it performed less well in
followin- changes in-nutritionadl status (Chen 1980). L
concent.an is weveloping that the ultimate value of an anthro-
pometric measure lies in its capacity to identify dindivi-
duals and population at high risk to adverse functional
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conscguences of malnutvition such as mortality or moxrbidity
(Habicht et al. 1978, Trowbridge and Stochling 1980, Chen
ct al. 1980). ' " ,

Rocently this investigator comparcd the validity of several
anthropometric indices for scrcening and for surveillanc of
malnutrition where mortality of 1 year old children was utod
A5 the validating eriterion (HMalragi 1981). However, the
result obtained in that study may not be gencralized to
other age groups because the change in anthropometric vari-
ables is not independent of age (Andexson 1979).

The first part of the proposed study is to compare thig "
sensitivity (proportion at risk of diarrhoeal diseases and
deaths correctly identified) and specificity (proportion
fdentified as without diarrhoeal disease and alive) of thec
indices composced of age, height and weight. From this
analysis the appropriate index or indices will be selected
as ‘a measure of nutritional status for investigating the
dynamics of the relationship between nutritional status,
diarrhoeal disecase and mcrtality as the second part of the
proposed study. ‘
Diarrhoeal diseases and nutrition Fesult from several
physical and cultural factors in the environment. 4i.c
relationship between diarrhocal disease, nutrition and
mortality may be illustrated by the following simplified
schematic diagram: ' .

(Socio=-eceno- {registered
mic status) (anthropometry) deaths)
| 'R )
Social, Physical |} FOOD b A NUTRITIONAL {---»] MORTALITY
ENVIRONMENT - : INTAKE : STATUS ’
(wagn "~ I
apr e ’
. " USQ
PatN
®xng,) DIARRHOEA

(incidence of episodes,
duration of episodes)

The analys§s will be done. following the path of this diagram
concentrating on how diarrhoeca affects malnutrition and in
turn is affected by malnutrition and how éach or both affect
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rortality. We shall also note how domestic water use patterns
{(sources of water for drinking and for all other domostics
nses) influence diarrhoea rates and how sQcioeconoiic status
(size of dwelling, occupation and.ecducation of the head of
household, cte.) influence nutritional status as a surrocate
for food availability.

Lt has already been mentioned that malnutrition and diarrhoca
are two major health problems of children  in developing countri-

es.  This study 4s aimed at investigating the interrelationship

between these two, thelr causes and cffects.

SUHCIFIC AlMs

L} Esztablishy a eleaned primary data set: at the ICDDR,B for
futurce use by investigntors'consistinq_of files of nutri-
tional, diarrhoeal incidence, mortality:. socioccononic
information and water use patterns for 7033 Bangladesh
children under 10 years 6f age. Data files will be .
constructed to facilitate use of computerized NCIS/CDC
nutritional standard data analysis. - '

2) Tabulations and analysis, to be published as ICDDR,D
reports, of sensitivity and specificity for anthropome-—
tric indices constructed from age; weight and height in
pPredicting diarrhoeal discase morbidity and mortality
.from all causes among the children in the study. ‘

3) Univariate and multivariate analysis of the interaction
among the following variables: .age, nutritional status,
diarrhoca morbidity, and sdcioceconomic status and water
use patterns on mortality and other selected dependent
variables. These analysis will be published first as
ICDDR,B research reports. :

METHODS AND PROCEDURES
1) Field Work:
Thesc observations were made“by the Matlab field staff of

‘the International Diarrhoeal Diseasé Resecarch Centre, LB
Bangladesh (ICHDR,B- formcrly the Cholera Research Labo- -

ratory). Matlab, the field research station of the ICDDR;h

Since 1964, is located-in rural Bangladesh approximately

30 miles from Dacca. At the time these studies were condu-

cted approximately 260,000 persons were included -in -and
demographic surveillance area in 126 Villages. The original
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villages of the Matlab area wore first censused in 1964

and in those villages surveillance of births, deaths,
immigration and migrations was begun in 1966. An addi-
“tional 100 villages were added to the area in 1568 wiih

an initial census and institution of vital events. regis-
tration. In April 1974 a population census was made in the
total Matlab field surveillance arca, including and update
of sociceconomic data. Rdégistration of vital events conti-
nued. : . .

The ‘hub 'of the ICDDR,B activity 18 a diarrhoeal disease
treatment centre located in tho centre of the area in
Matlab Bazzar. A transportaticn network of speedboats
located strategically throughout the field area serves as
ambulances to bring patients to the hospital and to agsist
with transport of the large {icld staff whe are engagad in
village based studies and demogrphic surveillance. The field
staff are experienced in workinyg in vaccine field trial
campaigns, routine demographic surveillance and special
field surveys including administration of questionnaries and
~nutrition surveys. Each residons is ‘identified by a
unique identification (VIS) number te facilitate matching of
clinical and demographic reecrds. -

- In January 1975,  investigators at the ICDDR,B undertook a
prospective study of the influence -of domestic water use

~.patterns on diarrhocal diseasc in 12 villages. Central to

“the study were determination 'of diarrhoeal disease morbidity

- .@8’dotected by weekly houschold surveys and sources of water
for four domestic uses as determined once each month. -

Diarrhoeal morbidity data were obtained on all village
residents; parents responded fur children. Field workers
uniformly defined diarrhoea as two or more loose or liquid
bowel movements in a day. Distinetlons were noted hetweon
watery diarrhoea and dysentery, characterized by passaqo
of blood and mucus. Microbial cultures were not taken and
antibjotic therapy was not aditunistered although seriously
ill patients were referred to tna hospital where they were
treated according to the jndgment of the Matlab physicians.
An episode of diarrhoea was defined as diarrhoea begainning
after a 'minimum of two days without diarrhooa. '

Once each month, each membor of thhe family was also queried
about the source of water (tubowell, river, canal, tank or

flooded surface water) used for drinking, bathing, cooking
and washing, ‘ :
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socloaconomic information on cach family was abstractad From
complete census which was completed in April 1974, Informabiun
coded on this sct of data included: veligion, articles (ponsoussion
of five houschold and persgonal itams thought to be reflective of
wealth and modernity), area of the family dwalling  (provicus
analysis of the 1974 Matlab census demonstrated this to Le an
casily measured, sensured, sensitive and accurate estimation
of wealth), occupation and education of the head of houschold,
"education of the mother, number of cows and boats owned by the
family and distance from the nearost tubewell (as part of this
study, all the tubewells were maintained ih functioning order).

The date of birth was coded on. the data 'set as were fhe dates
of death. Dates of birth are khown for approximately 70% of
the children who comprise this data set; .dates of birth of the
remainder were estimated at the time of . £he first census when
they were young infants, and errors in the resulting estimated

age are thought to be small. .

Beginning in July 1975, additional teams of ficld workers
measured every two months the height of each child in the
study who could stand in a measuring box and weighed ‘on a
Salter sgcale cach child who was less than 25 kg in weight.
These teams operated independently of the diarrhocal survei-
llance teams. 'Arm circumfercnce mecasurements were not taken.
Heights were recorded to the nearest. 1/10 cm; weights were
recorded to the nearest 50 grams. The same scales were used
throughout in the study. .- '

i - Ry

Biarchoca morbidity, water use, and nutritional data wore abstr-—
r2cted onto - annual summary sheets (Appendix A). At the conclu-
sion of the study these data were coded and punched onto 80
colwan. IBM cards. Jor each child who completed the study, 8 -
cards were reguired. A total of 56,264 cards were punched for
the 7033 children in the study. :

. The cards wére read onto a 9 track tape which is now at The Johns

Hopkins University Computer Center under the sole care of Dr. . )
Radheshyam Bairagi. Preliminary runs of this tape indicate the
cards were read onto the tape completely and in the proper seguence.,
~but. the data have not been thoroughly cleaned. " It is estimated :-
that .the cleaning of the data and the creaticon of files for ana-
lysis will take three months' time after which the final analysis
will begin. T ‘ :

Analvsis
Both autritional status as reflected by an anthropometric index
., and diarrhogal diseasecs 2¥e related to age, and analysis will be .

‘done separately for different age groups. The main age groups.
will be: 0-5, 6-11, 12-23, 24=35, 356-59, and 60+ months,

030781



D,

welght-for-aqge, height-for-argae, and welght-for-hebght for
et el ld wiltl o caleulated with relovence Lo Hal bongal
Centre tor Heallh Statistler (NCIG) standocd (Walerlow oL

al. 1977). A gubroutince to compute” percentilen, percent of
standard median, and z-scores indices for NCHS/CDC standard
is available at the lohns Hopkins University Computing Centre

“and at ICDDR,B. Files of rescarch data will be constructed to

facilitate use of NCHS standards in analysis. Bimonthly
increments in weight and height will be obtained and will be
expressed in standard terms. All indices will be related in
the sonsitivity and specificity analysis to the subsequent
diarrhoeal discases for 0~3 and 3-6 month periods and to
mortality for 0-6 and 6-12 month periods. For diarrhocal
dlscasas, both the duration of diarrhoca in number of days

and the number of episodes will be used as dependent variables.
Sitmple cross classification and regression analysis (Sncdecor
and Cochran, 1974) will be used for investigating the relation-
ship between water use, diarrhocal disease, nutrition  and
mortality. o

SIGNIFICANCE

We have mentioned earlier that malnutrition is a major haalth
problem in- the developing countries. It jg., thercefore, vory
important 10 an agency, natlonal or international, to know
which index or indices should be used for scroening malnutri-
tion , and which one should bhe used for surveillance of nutri-
ticnal status. Anthropomctric indices have several ddvanta-
ages over clinical and biochemical methods (Shakir 1975).

.. Our proposed sensitivity and specificity analysis is ecxpccted
. to give answers te the above queries for Bangaldesh and for

slmilar' other developing countries. Our proposed investiga-
tion into the relationship between socioeconomic condition,
diarrhoeal diseases, nutrition, and morxtality is expectod Lo
provide a quantitative measure of ovidanco of the risk of
diarrhoeal discases and mortality associated with different
nutritional status of children in a setting like rural Bang-
;adcsh: It will also help to understand the vicious cycle of
two major killers or children, diarrhoea and malnutrition,
and'related factors. This understanding should help the
policy makers in breaking this cycle.

FACILITIES REQUIRED

This project will not involve any cost for data collection.

1. Office Spabe: ff the work is undertaken in ICDDR,S
then existing office of Statistics will
be used.
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2. Laboratoryv Space: Not needed.

3. Logistri Support: For data processing and analysis tnc
' facilities of Statistics, CS8I and
SPSS in BUET will be required.

COLIADORATIVE ARRANGEMENT

This project is expected to be done on a grant from USAID.
if the work is done at ICDDR,B, the SPSS package . facility
of Bangladesh University of Engincéering and Technology will
we uged for analysis. - )
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SECTION III - DETAILED BUDGET

1. PERSQONNEL SERVICES

Project Requirements

_ No.of Annual
Name Position Z sffort days salary Taka Dollar
*R. Bairagi Investigator 33 410 104,000 38,551 -
M.K. Chowdhury Co-investigator 2 410 78,000 1,755 -
Statistical Officer = 2 510 49,000 1,102 -
Typist ‘ 5 410 27,000 . 1,518 -
Programmer 5 410 50,000 2,813 -

Sub-total  Tk. 45,739 -

Z. SUPPLIES & MATERIALS

1 tape _ 400 -
Stationeries : 350 -
Diskette : o - 250 -

Sub~total  Tk. 1,000

3. EQUIPMENT - None

4. PATIENT HOSPITALIZATION - None

5. QUT-PATIENT CARE - None

6. ICDDR,B TRANSPORT - None

* > 4 - L] - [ -
Dr. R. Bairagi is in the faculty of the University of Dacca, and he has approval from the University to
work at the ICDDR,B.

_zl_



Project Requirements

Taka
TRAVEL & TRANSPORTATION OF PERSONS - None
TRANSPORTATION OF THINGS - None
RENT, COMMUNICATION AND UTILITIES - None
. PRINTING AND REPRODUCTION - : 1,000
(OTHER CONTRACTUAL SERVICES
Compufer at BUET , g o . 2,000

- CONSTRUCTION, RENOVATION & ALTERATION - Nomne

MISCELLANEOUS COMPONENTS

Overhead ‘ - 1,000

_Doilar



B, DETARLED stoci

Category _ Taka Dollar
;1.  Persomnel Services . 45,739 -
12.7 Supﬁiies and Materials ],ooov -
3. Equipment ' - -
4. Pat;ent_ﬁospitalization - ~
5. Oﬁt~pétieht Care - -
6. ICDDR,B Transport l . - -
7. Travely& Transportation of Persons o ~ -
8. Transport of Ihings : . - -
9. Rent, Commﬁnication and Utilitias : - -
10. Printing and Reproduction ‘ . 1,000 Lo
H. Other Contractual Services . : 2,000 - -
12, Misééllaneous éomﬂppents K _ - 1,000 -
| Yotal 7k.50,739 $ -

= Us@2,818
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APPENDTIY
SUTREITION, MORBIDITY AND
Name : cens
Sex: MF Religion: 1/H/0
Articles: K. Occupation:
Floor: a) Lengzh
b) Breadth No. of cows: No.

Migration/birth: MI/MO/BR/None pat

H.

A

MORTALITY: 14%75-76

us Ho. DOB:
Birth order: No. in family:
Education Mothers' Education-
of boate: TW Distance

¢ of migration/birth:

Death: Died/No death Date of death: DOB: Est. Yes No
- Month of observation: 1375 | Jan |Peb] Mar| apr| Mayl June| Julyl-Aug| Sept] Oct] Nov] Dec
Water used to last 24 hrs:Drlnking
Others

No. of davs overnight from home

N¥o. of days complaining diarrhea .

No. of episcdes of diarrhea i i i

No. of days of dysentery | o :
No. of episodes of dysentery | ‘

Treatment f‘

Ve ight 1 | ?
Height ) g : :

Date taken

1976 |
C ‘
Water used in last 24 hour5:Dr1nk1ng
Qthers
No. of days overnight from home -

No. of days complaining diarrhea

No. of episodes of diarrhea

No. of days of dysentery

No. of episodes of dysentery

Freatment (NT-0,MC-1. CRL-2, Hosp-3

Weight

Height

Date taken

Take left over food(yes-1 No-2)

Take panta bhat (yes-1 No-2)

-
et A



