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PREFACE

The International Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B) is an autonomous, international, philan-
thropic and non-profit centre for research, education and
training as well as clinical service. The Centre is derived
from the Chelera Research Laboratory (CRL}. The activities of
the institution are to undertake and promote study, research
and dissemination of knowledge in diarrhoeal diseases and
directly related subjects of nutrition and fertility with a
view to develop improved methods of health care and for the
prevention and control of diarrhoeal diseases and improvement of
public health programmes with special relevance to developing
countries, ICDDR,B issues two types of papers: scientific
reports and working papers which demonstrate the type of research -
activity currently in progress at ICDDR,B. The views expressed
in these papers are those of authors and do not necessarily
represent views of International Centre for Diarrhoeal Disease
Research, Bangladesh. They should not be qguoted without the
permission of the authors, '
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ABSTRACT

- peview of the available data suggests that anorexia during diarrhoea
aceounts for a 30% reduction of food intake. We studied the intake of food
in 63 children below five years, 29 of whom had cholera, 15 rotavirus,
13 ETEC, and six shigella. The study showed a 30-40% reduction in food intake
during the acute stage of diarrhoea. The intake of calories in the acute stage
was 74.8 K.cal, 68.5 K.cal, 76.6 K.cal, and 70.0 K.cal per kg per day respec—
tively for cholera, rotavirus, ETEC and shigella. In cholera and shigella the
jintake improved up to the level recormended by FAO/WHO within foux or five
days of the onget. But in rotavirus and ETEC diarrhoea jt took as long as
eight weeks for the intake to come up to the same level. The intake of food
increased steadily without a simultaneous increase in the stool volume. This
study suggests that the recommended level of food should be offered during
diarrhoea of any aetiology, as a substantial amount of food can be consumed
aven in the acute stage of diarrhoea.
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INTRODUCTION

The results of published work suggest that the rnutritional status" of a
child is as much the product of infection as of diatary intake (1, 2). A study
by Mata and his co-workers {3) showed that the nutritional status of children
in rural Guatemala was more related to infections than to the availability of
food. The same may be true for many other developing countries. That the
nutritional consequences of diarrhoea cauze protein-enerqgy malnutrition and
growth retardation has been establiched (4, 5). Several factors are involved
in this process. Important among thém are partial ancrexia or loss of
appetite, cultural taboos or maternal behaviour during diarrhoea resulting in
withholding of food as a measure to control diarrhcea, and increased catabollc
process, compounding direct loss due to malabsorption.

The purpose of this presentation is to review the avallable data on the
intake of food during diarrhoea, the impact of diarrhoea on the growth of
children and to present our research on the intake of food both during acute
stage of diarrhoeas of different aetioloyy and after recovery. Withdrawal or
modl fication of food with the hope of reducing the volume of stool and duration
of diarrhoea, is a widespread practice. Our predecessoxs placed their reliance
on the appearance, volume and number of stools as the criteria for success of
treatment. This point of view was challenged in 1924 by Park (6) who maintained
that the child rather than the stools should be taken as the criterion for
evaluating therapy. This was gcientifically examined for the first time by
Chung and co-workers as early as 1948. He studied two group of infants with
diarrhoea. In the first group those younger than six months were fed
100-120 K.cal per kg of body weight per day, while those older than six months
were given 80 K.cal per kilogram. The other group was starved for the first
48 hours followed by oral feeding of 20 K.cal per kilogram per day which was
increased at the rate of 20 K.cal per kilogram daily (Fig. 1}. The mean intake
of the fed group was 40.6 K.cal more during the first week than the starved
group. The duration of diarrhoea in the fed group was not significantly
different from the starved group, but the weight gain was higher in the fed
group compared to the starved group as shown in Fig. 2. Chung further obsderved

that higher stool volume in the fed group was associated with higher absorption
of nutrients.

Like other infections, diarrhoea affects the mutritional status and the
growth of the child. The effect of diarrhoeal illness on the nutritional
status and the growth of a child is shown in Fig. 3 as demonstrated by Camexron
and Hofvander (7). Each arrow indicates one episcde of diarrhoeal illness and
the lower line indicates the impact on the growth of the child in comparison
to the growth of a normal child which is indicated by the line at the top. As
long as the child is taking breast milk, he gets enough protein, though not
adequate calories, and the effect of diarrhoea is manifested by marasmus.
During and after weaning, which is around the age of 2 vears, the child is
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Fig.2

WEIGHT CURVES SHOWING ALGEBRAIC SUM OF DAILY
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Fig. 3

EFFECT OF INFECTION AND PEM ON GROWTH
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deprived of the only source of protein, i.e. breast milk, and the effect of

diarrhoeal eplsodes is manifested by kwashiorkor. If the child survives, at
the age of five to six years there is some decrease in diarrhoeal illnesses

and the child catches up growth but usually not up te the normal level.

Pood intake is reduced in the acute phase of diarrhoea. This has been
amply demonstrated by different workers. According to FAO/WHO in 1973 (8} the
daily recommended allowance for energy and protein was fixed at 100 K.cal/kg
and 1.25 gm/kg respectively per day. Using this standard, Mata and co-workers
showed that Guatemalan village children take a diet deficient in cplories'but
adequate in protein in normal condition as shown in Figs. 4 and 5. This
intake was affected by different kinds of illnesses including diarrhcea as
shown in Fig. 6. The cause of infection lies in non-nutritional factors.
Malnourished children however tend to harbour infections for longer periods and

often have more severe clinical manifestations of diseases {9-13). Gyr and

co-workers demonstrated that protein-deficient patat wonkeys suffer from more
gevere symptoms of cholera compared to normal ones }13).

Martotell and co-workers, in a longitudinal study in Guatemala (4)
invoelving 477 pre-school children, attempted to measure the effect on food
intake of illnesses such as respiratory infections, diarrhoea, and a group of
selected common symptoms, while the children were in their home environment.
The authors found that on an average the reduction of calorie and protein
intake was 20% which is eguivalent to 175 K.cal and 4.8 g protein per day
(Fig. 7}. It became apparent that the effect of diarrhoea on food intake was
greater than the effect of respiratory infections,

Recently, at the International Centre for Diarrhoeal Disease Research,
Bangladesh, studies were carried out to estimate the effect of diarrhoeal
illness on food intake in the hospital and in the home.  Hoyle, Yunus and
Chen (14) studied the food intake in two groups of children with diarrhoea in
a fleld hospital. The’ mothers of one group received intensive dietary educa-
~jonr and the other group received routine hospital care. The authors compared
the food intake of these two groups with that of a healthy group matched for
age. The importance of this study lies in the fact that breast feeding was
continued and intake from the breast milk was measured separately. The results
are presented in Table I.

The total calorie intake amony the children with diarrhoea was 75 K.cal/
kg/day compared to 130 K.cal/kg/day in the healthy children. In other wards,
there was about 40% reduction in intaske during diarrhoea. Most interestingly
the calorie intake from breast milk di8 not decrease in the children with

- diarrhoea compared to the healthy children. 1In this study the intake of food

was not studied in the same patients Guring a healthy period to compare with
that in diarrhoea period. However it was concluded that the calorie intake
from breast milk remains undisturbed even during diarrhoea.
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Fig.4

ESTIMATES OF PERCENTAGE OF RECOMMENDED CALORIES
CONSUMED BY A CHILD IN GUATEMALA
MATA ET AL. AM J CLIN. NUTR. 30:1215, 1977
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Fig. 5

ESTIMATES OF PERCENTAGE OF RECOMMENDED ALLOWANCE OF
PROTEIN CONSUMED BY A CHILD IN GUATEMALA
MATA ET AL. AM. J. CLIN NUTR. 30, 1215,1977
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Fig.6
PERCENTAGE OF RECOMMENDED ALLOWANCE
OF PROTEIN CONSUMED BY A CHILD IN GUATEMALA
AND EFFECT OF DIARRHOEAL ILLNESS
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Fig. 7
COMPARISON OF HOME DIETARY ENERGY INTAKE FOR CHILDREN,

WITH OR WITHOUT SELECTED COMMON SYMPTOMS
AM.J. CLIN. NUTR. 33 +345, 1980
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TABLE I--TOTAL CALORIE INTAKE (K.CAL/KG/24 HR) FROM BREAST MILK, ORAL FLUIDS,
AND WEANLING FOODS AMONG CHILDREN WITH DYARRHOEA AND HEALTRY
CONTROLS (MEAN + SEM)

\
: Healthy : ' Children with
Source of Calorieq Controls (11)* Diarrhoea (15}*
.Breaat ML1lk " 53.6 + 6.7 ' 46.9 * 5.5
Oral Fluids . 10.1 # 2.0
Weanling Foods 86.3 + 21.1 33,3 + 8.8

Tatal Calories 129.5 + 16.8 ©75.0 + 8.3

Hoyle et al. BAm J Clin Nutr, 33, 2365, 1980

4

* Pigures in parentheses indicate the number of subjects studied. .
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In another study carried out in a rural area in the southern part of
Bangladesh (15), which involved 65 children between the age of 13 months to
60 months, the children's intake during both healthy periods as well as
during diarrhoeal episodes in their homes was measured. The authors dem-~
onstrated that the intake of both calories and protein was reduced by 70%
from normal levels, although environmental conditions remained unchanged.
The severe reduction of intake of calories and protein in this study may be
due to withdrawal of food in a home environment, which may be minimised in a
hospital setting,

Intake of Food in Acute Stage of Diarrhocea and After Recovery:

In the present study, intake of nutrients was measured among children
below 5 years of age during acute diarrhoea due to ¥.cholerae, entero—
toxigenic E.coli, rotavirus and shigella. Measurements were taken at the
acute diarrhoeal stage and at two and eight weeks after recovery. The obiectives
of the study are as follows:

1. To make a guantitative estimate of the nutrient intake in

acute diarrhoea in children due to different aetiology and to
compare it with that after recovery. '

2. o study the pattexn of intake of nutrients in the acute and
convaleascent stages of diarrhoea and after xecovery.

3. To study the impact of food intake on stool volume in
diarrhoea. .

METHODS AND PATIENTS

Sixty-three children below five years of age, of whom 29 had cholera,
15 had rotavirus infection, 13 ETEC diaxrhoea and six diarrhoea due to shigella,
were involved in this study. Patients with mild to moderate dehyfdration with
short duration of diarrhoea and without any apparent complications were
selected from the population of a diarrhoea treatment centre in Dacca,
Bangladesh and included in a balance study. Clinical information about the
study patients is presented in Table II. Cholera patients were comparatively
older snd also lost more fluid. The patients in the other groups were com-
parable in vespect to age, body weight, dehydration status and purging rates.
To correct dehydration and to maintain hydration, fluid wag administered by
intravenous route only. Following hydration,.a charcoal marker was fed and
immediately after that a familiar local diet was offered to the patients ad
1ibitum. The composition of the diet is shown in Teble IIT1. 'The type of food
wos selected according to the choice of the children in a pre-study trial.
Actual amount of food consumed was calculated by deducting the left over
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TABLE II-- CLINICAL SUMMARY OF STUDY PATIENTS
(MEAN + SEM)

Cholexra (29)* Rotavirus (15)* ETEC (13)* Shigella (6)¥

Parrziculara

Age (months) 43.8 + 2.75 17.2 + 3,93 33.08 + 3.16 33,0 % 7.55
Body Weight (Kg) 9.6 + .33 9.1 + .59 9.8 + .52 9.431 * 0.68
KO 35.4 + 3.6 31.8 + ,90 32.8 + .78 33.33 + 2.03

SER. BPGR.

1.0273 4 .0006  1.0265 + .0006  1.0265 + .0005 1.0265+ .0014

72 flours Stool 477 + 63.01 142.3 + 16.62 199 + 22,80 246.66+101.14
vol. (mle/KRq/

8 Hrs)

Total I.V.
{Litxre}

5.75 .B3 1.155 + .21 . 1.158 + .27 1.98240.46

i+

* Figures in parentheses indicate number of subjects studied.
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TABLE III--COMPOSITION OF THE STUDY DIET

Items of Food . ' K.cal/gn Protein gm %
) . ‘
Boiled Rice 1.2 2.12
Curry* | 1.34 - 7.56
Ban;na ) _ 1.24 ~ 1.81
| Khichuri** .04 2,57
Whole Milk . Ny 2.37
Dessert/Haluak*¥ 1.47 2.7
fread : 3.01 8,06

*

*

* ik

Contained: Potato, Oil, Chicken, Pumpkin, Onion
Contained: Rice, Dal, 0il, Chicken, Potato
Contained: Milk, Egg, Semolina, 0il, Sugar
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amount from the amount offered. Breast-feeding was. continued and the amount
consumed was determined by test weighing before and after feeding. The foods
were offered at different times according tco local customs, and special care
was taken to keep the food habits of the children similar to the pre-
diarrhoeal period. '

after the appearance of the marker the intake study was carried out for
72 hours. Some patients from each aetioclogy were studied up to the seventh
day of admission which included a convalescent perjod. The appearance of the
€irst formed stocl wam taken as the end of the acute stage and the beginning of
the convalescent stage of diarrhoea. patients were discharged after clinical
recovery and -brought back at two and eight weeks after recovery. The intake-
study was repoated during each period for 72 hours.

RESTULTS

The mean intake of food in gm/kg/day is shown in fable IV, Shigella
patients had the lowest intake in the acute stage compared to other aetiologies.
In the recovery stage intake improved in all astiologies but rotavirus patients
showed minimum improvements.

The calorie intake in acute stage of diarrhoéa, at two and eight weeks
after recovery is shown in Table V. The mean calorie intake in the acute
stage was around 70 K.cal/kg/day in all aetiological diarrhoea. But two weeks
after recovery the calorie intake improved comparatively more in all aetiologies
except in rotavirus which came up to the same level at about eight weeks after
recovery.

The intake of fat, protein and calories together in different stages of
diarrhoea is shown in Fig. B and the trend is the same as for calorie intake.
The pattern of intake of calories showed a steady improvement day by day in
cholera. It reached the' FRO and WHO (8). yecommended intske of 100 K.cal/kg/
day on the fourth day in cholera and on fifth day in ETEC and rotavirus. This
coincided with the appearance of the first formed stool in all groups. The
cholera patients showed higher intake than the recommended allowance {120 K.cal/
kg/day) on the seventh day and this remained the same after recovexry. In ETEC
patients calorie intake was highest (112 K.cal/kg/day} on the aeventh day and
4id not change in the recovery stage. But rotavirus patients showed some
differences. The highest calorie intake (115 K.cal/kg/day) was reached eight
weeks’ after recovery.

Table VI shows the calorie patance in different stages of diarrhoga due
to different aetiologies, that ig, 62.6 K.cal, 44.7 X.cal, 60 K.cal and
63.6 K.cal for cholera, rotavirus, ETEC and shigella reapectively. The
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TABLE IV--INTAKE OF FOOD (GM/KG/DAY) IN ACUTE STAGE AND AFTER
RECOVERY FROM DIARRHOEA (MEAN + SEM) ~

Aetiologies

Acute Recovery

% Improved
Cholera 82 + 8.5 T 110.4 + 8.7 35
Rotavirus 87 + 10.4 102.7 % 11.1 i8.
ETEC 82.4 + 7.87 106 * 6.0 29
Shigella 73.2 *+ 10.9 114.3 + 8 56

' TABLE V-~INTAKE OF CALORIES IN ACUTE STAGE (A), 2 WEEKS (R,)

AND B WEEKS ‘{Rz} AFTER RECOVERY (MEAN + 5D)

Aeticlogies

A . ' R

J 1 2

Cholera 74.9 * 36.20 111.1 + 35.4 109,59 + 31.7
Rotavirus 68.5 + 22.6 87.2 + 26.2 . 115.0 + 20.2
ETEC 70.7 + 37.9 " 90.97 +28.4 114.9 + 19.0
Shigella 70.0 + 28,2 10005 + 27.8 109.3 + 18.8
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TABLE VI--CALORIE BALANCE IN DIFFERENT STAGES OF DIARRHOER IN ACUTE STAGE (A},
2 WEEKS (R,) AND 8 WEEKS (R,) AFTER RECOVERY (MEAN + SD)

Aetiologies . A R R

b1 2
Cholera €2.6 + 35.0 29.1 + 35,5 92.7 + 47
Rotavirus 44.7 + 22.6 ©76.9 + 25.7 95.2 + 23.2
ETEC 60 + 32.1 76.3 + 29.3 103.0 + 9.1
Shigella 63.6 + 23,0  80.9 + 25.4 98,7 + 14.4

calorie halance in the acute stage of rotavirus is comparatively less and two
weeks after recovery a substantial calorie balance was achleved in all

. groups.

For ethical reasons the study could not be deslgned properly to anawer
the question of impact of food on stool volume. It was felt that a group of
study children would have to be starved to see what impact this would have on
stool volume. BHowever, an attempt was made to measure the effect of food
intake on the stool volume for a 72 hour periocd in each aetiology as is
illustrated in Fig. 9. The mean intake ¢f food in each 24 hour study period
is shown beside the mean stool velume in the same 24 hour study period. In
each aetiology food intake steadily increased and the stool volume decreased.

DISCUSSION . .

A review of the relevant literature has shown. that diarrhoea, like many ‘
other illnesses, affects the nutritional status and growth of children. This
is even more disastrous if the diarrhoea is recurrent. Withhelding food way or
may not reduce the duration.and volume cof diarrhoea, or change the character of
the stool. But Park's observation is noteworthy in that the child is more
important than the stool. Chung, almost two decades later, showed that although
stool volume may increase in some cases because of food intake, even then the
increase is associated with higher nutrient abscrption and does not prolong |
diarrhoea.

The virtues of breast milk have been studied in detail, but the study of -
Hoyle et ql. (14) shows that the ancrexia of diarrhoea mainly affects supplementary

* food while the intake of breast milk remains unchanged. Thus it provides a
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unique source of calories and very much-needed protein. Anorexia frequently
accompanies diarrhoeal illnesses, and even educating mothers in dietetics may

not alter this. Bowever, when it is offered to children suffering fromf diarrhcea

of @ifferent aetiologies, there is a substantial intake of food and calories.
The pathophysiology of the specific diarrhoea is related to the amount of food
consumed. In non-invasive diarrhoeas like cholera, calorie intake returns to
the recommended amount by the fourth day, and during the convalescent and
recovery stages the intake axceeds even the recommende@ allowance. Rotavirus
patients on the other hand take a longer period to return to the same level.

This may be due to the pathology of rotavirus disease, selectively affecting
the villous epithelial calls (16).

Despite anorexia there was substantial calorie balance even in the acutp
stage of dtarrhoea when food was offered., If food had not been offered, this
amouft of calorie, which is necessary for normal metabolic activities add
catabolic processes during diarrhoea, would have been obtained by burning body
fat and available proteln. This penalty of starvation pushes children furthex
into a negative balance.

Basgsed on 1nformati$n already avallable and on the information from our
own study, the following conclusions can justifiably be drawn.

* Thaere ig about 30% reduction in food intake in diarrhoea of
all aetiolegies.

* Feeding, including breast feeding should be encouraged even
in the acute phase of diarrhoea of any aetiology.

* There  is no apparent deleterious effect from food intake on
the volume or duration of diarrhoea, but it needs furthex
study .



#*

10&
1.

12.

13.

- 21 -

REFERENCES

Scrimshaw NS, Taylor CE, Gordon JE. Interactions of nutrition and
infection. Geneva: World Health Organization, 1968.

Olson RE, ed. Protein-calorie malnutrition. New York: Academic Press,
1975, '

Mata LJ, Urrutia JJ, Albertazzi C, Pellecer O, Areliano E. Influvence of
recurrent infections on nutrition and growth of children in Guatenala.
Amer J Clin Nutr 1972; 25:1267-1275.

Martorell R, Yarbrough C, Yarbrough S, Klein RF. The impact of ordinary

illnesses on the dietary intakes of malnourished children. Amer J Clin
Nutr 1980; 33:345-350.

Rowland MGM, Cole TJ, Whitehead RG. A quantitative study 'into the role of
infection in determining nutritional status in Gambian village children.
Br J Nutr 1977; 37:441-450. : -

Park EA. Newer view points in infant feeding, Proc Connecticut State
Med Soc 1924; 190.

Cameron M, Hofvander Y. Manual on feeding infants and young children.
28 ed. New York: Protein-calorie Advisory Group of the United Nations
System, 1976. : -

Report of a Joint FAQ/WHO Ad hoc Expert Committee. Energy and protein
requirements.  WHO Tech Rep Ser 1973; (522):1-118.

Ta,

Mata 1LJ, Pernandez R, Urrutia JJ. infeccion del intestino por bacterias
enteropatogenas en ninos de una aldea de Guatemala, durante los tres
primeros anos de vida. Rev Lat Amer Microbiol 1969; 11:103-110.

scheifele DW, Forbes CE. prolonged giant cell excretion in severe
African measles. Pediatrics 1972; 50:867-873.

Hirschhoxn N, Denny KM. Oral glucose-electrolyte therapy for diarrhoea: a
means to maintain or improve nutrition? Amer J Clin Nutr 1975; 28:189-192.

Gyr K, Felsenfeld O, Zimmerlining M. EPEffect of oral pancreatic enzymes
on the course of ‘cholera in protein deficient vervet monkeys.
GCastroenterology 1978; 74:511-513.

Morley DC. Measles in the developing world. Proc R Soc Med 1974;
67:1112-1115.

-

Y,



- 22 =

14. Hoyle B, Yunus M, Chen IC. Breast-feeding and food intake among children
with acute diarrheal disease. BAmer J Clin Nutr 1980; 33:2365-237).

15. Rahaman MM. Food intake in children during healthy period and diarrhoea.
Unpublished data, 1978.

16. Davidson GP, Gall DG, Petric M, Butler DG, Aanilton JR. Human rotavirus
enteritis induced in conventional piglets., J Clin Invast 19774
60:1402-1409, . '



£

LUULR, ¢ publications can be obtained from Head, Librdry and Publication Branch,
International Contre for Diarrhoeal Disease Research, Bangladesh, G.P.O. Box 128,
Dacga 2, Bangladesh.
A, CRI, Annual Report L8976,

CRI. Annual Report 1977,

CRL Annual Report '1978,

1CDBR, B Annual Report 1979,
ICDDR,B Annual Report 1980.
8. Working Paper:

No . 1. 7The influence of drinking tubewell water on diarrhoea rates in
Marlah Thana, Bangladesh by George T. Curlin, K.M.A. Aziz, M.R. Khan.
June 1977 (2nd Rep. Sept 1980). 21 g,

No, 4. Water and the transmission of El Tor cholera in xural Bangladesh
by James M. Hughes, .John M, Boyce, Richard J. Levine, Moslemuddin Khan,
George . Curlin, Dec 1977 (Rep. Mar 13980). 27 p.

. 5. Recent trends in fertility and mortality in rural Bangladesh
[SL6-L975 Ly A.K.M. Alauddin Chowdhury, George T. Curlin. Jan 1978 (Rep.
oct. 1L974Y). 14 p.

NO . 4. Assesement of the Matlab contraceptive distribution project -
impl ications for program stretegy by T. Osteria, Makhl isux Rahman,

®. Langsten, Atigur R. Khan, Douglas lt. Huber, W. Henry Mosley. Apr 1978
{Rep. Uab 1981). 25 p.

No. 5. A study of the ficld worker performance in the Matlab contracep-
ftive distribution project by Makhlisur Rahman, T. Ogteria, J. Chakraborty,
Douglas H. Huber, W. Henry #osley. Jul 1978 (Rep. Feb 198l), 17 p.

No. 6. Constraints on use and impact of contraceptives in rural
Bangladesh: Some preliminary speculations by R.'Langsten, J. Chakraborty.
Aug 1978 (Rep. Feb 1581}. 23 p.

No. 7. 'The demographic impact of the contraceptive distrxipution project
by T, Osteria, W.H, Mosley, A.I. Chowdhry. Sept 19878, 17 p.

NG . §. Development of milk teeth in rural Meheran children of Bangladesh
by Mosckemuddin Khan, George T. Curlin., Sept 1978. 23 p.

No . 9. A follow-up survey of sterilization accepﬁors in Matlab, Bangladesh
by Makhiisur Rahman, Douglas Huber, J. Chakraborty.: Oct 1978 (Rep. Jul 1980).
31 p, )

No, 10. The demographic impact of sterilization 'in the Matlab village -
paced MCH-FP program by T. Osteria, §. Bhatia, J. Chakraborty, A.I.
Crowdhury, Nov 1978 (Rep. June 1980). 23 p.

No. 11. Parental dependency on children in Matlab, Bangladesh by Makhl isur
Rakman. Lec L1978, 28 p.

Mo. 17. An areal analysis of family planning program performance in rural
pangladesh by T. Osteria, 5. Bhatia, A.5.0G. Farugque, J. Chakraborty.
May 19720 1@ p,



BN

¥ . 13, The people of Teknaf: births, deaths and migrations (1976-1977) by
Mizanur Rahman, M. Mujibur Rahaman, K.M.S. Aziz, Yakub Patwari, M.H. Munshi,
M. Shafiqul Islam. May 1979. 40 p.

No. 14. Pilot study of the calendar rhythm method in the Matlab area of
Bangladesh by Stan Becker, Rasheda Akhter. Nov 198C. 23 p.

No. 15. Comparison of measures of childbearing: pétterns by age and parity
in Matlab, Bangladesh by Stan Becker, Helen Hiltabidle. Mar 198l. 29 p,

No, 16. Demographic studies in rural Bangladesh ~ May 1969-April 1970 by
A.I. Chowdhury, K.M.A. Aziz, Kashem Shaikh. April 198). 28 p.

No. 17. Demographic studies in rural Bangladesh~ May 1970~-April 1971 by A.X.
Thowdhury, XK.M.A. Aziz, Kashem Shaikh. April 1981. 31 p.

No. 18. Interrelationships among certain socioeconomic variables in a rural
population of Bangladesh by M. Shafiqul Islam, Stan Becker. May 1981, 24 p.

No. 19. Effects of diarrhoea on absorption of macronutrients during acute
stage and recovery by Ayesha Molla, Abdul Majid Molla, Shafiqul Alam Sarker,
‘Makhduma “Xhatgon, M.” Mujibuy Rahaman. June .1981. 25 p.

LY

- §i -



*»

geientific Report:

Ne . 1. - Double round survey on pregnancy ard estimate of traditional
Fertility rates by A.K.M. Alauddin Chowdhury. Jul 1977 (Rep. Hay 1978).
28 p.

NG . 2. pattern of medical care for diarrheal patients in Dacca urban
area by Moslemuddin Khan, George T. Curlin, Md. Shahidullah. BAug. 1977 (Rep.
June 1978). 20 p.

3. The effects of nutrition on natural fertility by W. Henry Mosley.
Aun 1977 (2nd Rep. Dec 1980). 25 p.

No. 4, Early childhood survivorship rplated to the subseqnent interpreg-
nancy interval and outcome of the subsequent pregnancy by Ingrid Sweason.
nug 19?7 {Rep. Apr 1879). 18 p.

No. 5. Household distribution of contraceptives in Bangladesh ~ the rural
experience by Atiqur R. Khan, Douglas H. Huber, Makhliaur Ralman., Sept 1977
{Rep. Dec 1979). 19 p.

No. 6. The role of water supply in lmproving health in poor countries
{(with special raference to Barigladesh) by John Briacbe. Sapt 1977 (Rep. Feb
1979). 37 p.

No., 7. Urben cholera study, 1974 and 1975, Dacca by Moslemuddin Khan,
George T. Curlin. Dec 1977 (Rep. May 1980). 24 p.

o . 8. ‘Immunological aspects of a clolera toxeid field trial in
Bangladesh by George T. Curlin, Richard J. Levine, Apsaruddin Ahmed, K.M.A.
Aziz, A.S.M, Mizanur Rahman, Willard F., Verwey. Mar11978 16 p.

MO, 9. Demographic Surveillance System ~ Matlab. Volume One, Methods
and proc@dures. Mar L1976, 28 p.

No. 10. Demographic Survelllance System.- Matlab. :volume Two, Census
1974 by Lado T, Ruzicka, A.K.M, Alauvddin Chowdlury. Mar 1978. 48 p.

No. 11. Demographic Surveillance System - Matlab, Volume Three, Vital

events and migration, 1975 by Lado T. Ruzicka, A.K.Mi Alauddin Chowdhury.
Mar 197, 45 p. '

No. 12, Demographic Surveillance System ~ Matlah, %Voluma ¥our, Vital

ovents apd migration, 1975 by Lado T. Ruzicka, A.K.M. Alauddin Chowdhury.
Mar 1978, 48 p. :

No. 13, Demographic Surveillance System - Matlab, . Volume Five. Vital

events, migration and marxiages - 1976 by Lado 7. Ruzicka, A K.M Alsuddin
Chowlhury. Mar 1978. 55 p.

No., 14, Ten years review of the age and sex of choLera patients by

Moslemuddin Khan, A, K M, Jamiul Alam, A.S5.M, Mizanur Ralmen. May L978.
18 p. .

Ne. 15, A study of selected intestinal bacteria from adult pilgrims by
M.I, Hug, G. Kibriya, 2aug 1978 (Rep. Feb 1980), 15 p. '

No. 16, Water sources and the incidence ¢f cholera in rural Bangladesh by
Moslemuddin Khan, W. Henry Mosley, J. Chakrahprty, A, Majid Sarder, M.R.
Xhan, Dec 1978. 19 p.

- 1ii -



No. i?. Principles and prospects in the treatment of cholera and related
dehydrating didrxheas by William B. Greenough, III. Jan 1979. 20 p.

No. 18. Damographic Surveillance System - Matlab. Volume. Six. Vital events
and migration 1977 by Aporn Samad, Kashem Sheikh, A.M, Sardex, Stanley Backer
and Lincoln C. Chen. Feb 1979. 65 p.

No. 19. A follow-up survey of sterilization acceptors in the modified contra-
ceptive distrilution projects by Shushum Bhatia, Trinidad Osteria, J. Chakraborty
and A.5.G. Farugue. Feb 1979. 25 p.

No. 20. Cholera due to the El Tor biotype equals the classical biotype in

severity and attack rates by Moslemuddin Khan and Md. Shahidullah. Mar 1979,
20 p.

No. 21. »An estimation of response bias of literacy in a census of rural
Bangladesh by M.: Shafiqul Islam, George T. Curlin and K.M.A. Aziz. Mar 1979,
26 p. , )
Bo, 22. Vibrio cholerae by william B. Greenough, III. Apr 1979. 43 p.

3

»
————e e

No. 23. M.R. Cllients in a village based family planning programme by
Shughum Bhatia and Lado T. Ruzicka. @Apr 1979. 26 p.

. No, 24. Passive hemaggilutination assays for quantitation of cholera antitoxin:
gluteraldehyde and chromjum chloride used as coupling reagents to sensitize
human erythrocytes with purified choleragen by Ansaruddin Ahmed, Kh. Abdullah
Al Mahmud, George T. Curlin. June 1979. 25 p. '

No. 23. Investigation of outbreak of dysentery due to Shigella sommei in a
small community in Dacca by M.I. HMug. June 1978, 21 p.

No. 26. 1Indigenous birth practices in rural Bangladesh and their implications

for a maternal snd child health programme- by Shushum Bhatia, J. Chakraborty,
A.8.G. Paruque. ' July 1972, 24 p.

2

+ 27. Isolation, purification and characterization of a Shigella phage by
M.I. Hug, M.A. éalek. July 1979. -18 p.

No. 28. Growth:and developmwent studies: Meheran by Moslemuddin Khan, George
T. Curlin, J. Chakraborty. July 1979. 33 p. :

No. 29. Report on reactigenicity and immunogenicity of Wellcame Cholera Toxoids
in Bangladeshi violunteers by Robert E. Black, Md. Yunus, Abu Bugof, Ansaruddin
Almed, M.R. Khan, David A. Sack. July 1979, 55 p.

No. 30. Strongﬁlcides Stexcoralis Larvae recovered from patients with diarrhoea
and dysentery by G.H. Rabbani, Robert H. Gillman, Asma Islam. July 1979. 18 p.

No. 31. The conflom in rural Bangladesh - A special effort is needed by Douglas
Ruber, Makhlisur Ralman, J. Chakraborty. Bug 1979. 14 P-

No. 32. ‘The Mat@ab contraceptive distribution project by Makhlisur Rahman,
W.H. Mosley, Atigur Rahman Khan, A.I. Chowdhury, J. Chakraborty. Dec 1979,
119 p.

No. 33. Epldemoilogic study of dysentery cases of Dacca Urban Area by
Moslemuddin Khan, Md. Shahidullah. Jan 1980. 30 P-

No. 34. fThe guﬁ as an immune organ by A.M. Molla. Peb 1980. 51 p.

- iy = ) |



No. 35. Microbiological surveillance of intra-neighkourhood El Tor cholera

tranemission in rural Bangladesh by W.M. Spira, Y,A. Saced, M.U. Khan, M.A,
Sattar. Mar 1980. 3% p. '

M. 36. Lobon~gur (common salt and brown sugar) oral r¢hydration solution in
the diarrhoea of adults by M,R. Islam, W.B. Greenough IIT, M.M. Rahaman, A.K.
Azad Chowdhury, D.A. Sack. &Apr 1980, 19 p.

No. 37. Utilisation of a diarrhoea clinic in rural Bangladesh: Influence of
digtance, age and sex on attendance and diarrhoeal mozrtality by M. Maiibur
Rahsman, K.M.S. Aziz, M.H, Munshi, Yakub Patwari, Mizarhr Ramman. June 1980,
"22 p.

No. 38. Birth care practice and neonatal tetanus in a rural area of
Bangladesh by M, Shafiqul Islam, M. Mujitur Rahaman, K,M.S. Aziz, M.H. Manshi,
Mizanur Rahmpan, Yakub Patwari. Jul 1980, 19 p.

No. 39. Hours of onset of cholera classical and El Tor and diarrhoea by
Mogl emuddin Khan. Aug 1980, 18 p,

No. 40. Sociow-economig differentials in mortality in a rural area of
Bangladesh by Stan D‘'Souza, Abbas Bhuiya, Mizanur Ralman. Nov 1980, 31 p.

No. 41. Reduction of necnatal wortality by immenizat ion of non-pregnant
women and women during pregnancy with aluminum adsorbed tetams toxoid by
Makhlisur Rahman, Lincoln ¢. Chen, J. Chakraborty, Mi. Yunus, A.I. Chowdhury,
A.M. Sarder, Shushwn Bhatia, Geoxge T, Curlin, Jan 198%. 25 p.

No. 42, Are there barefoot doctors in Bangladesh: A stpdy of non-government
rural health practitioners by A.M, Sarder, Lincoln C. Chen, Jan 198l. 28 p,

No. 43. Factors related to acceptance of tetamus toxeid jmmunization among
pregnant women in & maternal-child health programe in rural Bangladesh by
Makhlisur Rahman, Lincoln C. Chen, J, Chakraborty, Md, Yunus, A.S5,.6. Farugue,
A.I. Chowdhury, Jan 1981, 33 p. t

No: 44. Infant mortality in rural ‘Bangludesh:- an ana.].y‘i;ts- of causes during
necnatal and postnecnatal period by M. Shafiqul Isliasm, M. mjibux‘ Rahaman,
XK.M.S. Azlz, Mizanur Rahman, M.H. Munshi, vakub Patwari. »april 1981. 21 p,

No. 45. Role of water supply and sanitation in the inchidence of cholera in
refugee camps by Moslemuddin Khan, May 1981, 21 p.

No, 46. Infant deaths, determinante and dilemmas (A cohort analysis for-
rural Bangladesh) by A,X.M. Alauddin Chowdhury. May 1981. 30 p.

No. 47. Demographic Surveillance System - Matlab, Volume Seven. Vital
events and migration, 1978 by Mridul X. Chowdhury, Stan Becker, Abdur Razzaque,
A.M. Sarder, Kashem Shaikh, Lincoln C. Chen. May 1981. 80 p.

No, 48. Determinants of natural fertility study: Volume l: Methods and

degscriptive tables for the prospective study 1975 - 1978 by A.K.M. Alauddin
Chowdhury, Stan Becker. May 1981. 55 p.- :

—vq-



Ay

D. Special Publri.cation

Ne. 1. Management of cholera and other acute diarrhoeas in adults .-.f.m:’n26
chlldren ~ w:::rld Health Organization. Sept 1977 {(Z2nd Rep. NOV 1.980) . Pe.

Wo. 2. Index to CRL publications and scientific presentations 1960-1976
by Susan Fullexr Alamgir, M. Shamsul Islam Khan, H.A. Splra. Aug 1978. 70 p.

No. 3. forking manual for E. coli entexotoxin assay and Elisa assay for
rota virus qntigen by M.I. Hug, D.A. Sack, R.E. Black. Apr 1979. 32 p-

. 4. quex to CRL publications and scientific presentations 1977~ ~1978
and addenda 'for 1962, 1964-1976 by M. Shamsul Islam Khan. Jan 1980, 69 p.

No. 5. ICDDR B Progress report 1979-1980. Apr 1880. 60 p.

No. 6. The treatment of acute diarrmea ‘in children: an historical and
Physiologicad. per spective by Norbert Hizschhorn. May 1680, 68 p.

jnpylobacter Fetus SSP Jejuni: a laboratory manual by Martin J.
e 1980. 40 p. '

No. B, Stlanding orders for evaluation and treatment of patients with

diaxrrhoea symptoms who come to the Travellexs Clinic at 1CDDR,B. Sept 1980.
11 p.

Bl.asar

No. 9. Prloc'eedlngs of the National Workshop on Oral Rehydration. Oct 1930.
32 p. :

M. 10. Prpceedings of the Consultative Group meeting of the International
Centre for Diarrhoeal Disease Research, Bangladesh, Nov 1980, S8 p.
No. 11. A review of findings on the impact of health intervention

programne in two rural areas of Bangladesh by Makhlisur Rahman, Stan D'Souza.
Nov 1980, 30 p,

No. 12, Training manual on treatment and prevention of diarrhoea-instructign
to trainers. Dec 1980. 20 p. ({English and Bengali).

E. Monograph Saries-

No. 1. KinShip in Bangladesh by K.M. Ashraful Aziz, May 1979. 250 p.
(Price Tk. 85. .00/£5.00/U8 3 10.00) .

1
FP. Thesis and Uissertation:

No. L. Chlcirpromazine as a therapeutic antisecretory agent in cholera aml
related diarrhoeas by G.H. Rabbani. Dec 13980. 73 p.

No., 2. V:Llla;age practitioners of Bangladesh: thelr characteristics and xole
in an oral rehydration programme by A.8.M, Mizanur Rahman. Feab 1981. 72 p.

No. 3. Cowglications of measles in rural Bapngladesh {Long term complications
in the under-two} by Nigar 5. Shahid. June 1981. 49 p.

G. GLIMPSE: ICDDR,B Monthly Newsletter. Vvol. 1, No. 1, Jan 1979~

- v -



