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SECTTON T - RESEARCH PROTOCOL

Title: Diarrhea and Growth Study.

Principal Investigator: Robert L. Black M.D.

Starting Date: March 1, 1978.

Completion Date: June 30, 1979.

Total Direct Cost: $102, 173

Abstract Summary: A cohort of 200 children (age 3 months - 4 vears) from

m———— e

2 villages will be studied for 1 year to determine the relationship

of serunm and breastmilk antibodies to pre.”™ tion from enteric infection
and the effect of diarrhea on grovth, lactose malabsorption, = food

|
intake. Studies of water use, defecation behavior and environmental
nicrobiolegy are being planned in the same villages.
in one village {100 children) oral gluccse-electrolyte solution will be

provided to determine if use of this solution for all diarthea results

in enhanced growth compared with children treated with conventional thera
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SECTION IT - RESEARCH PLAN !

INTRODUCTION

Objective

The objectives.iof this study are 1) to identify the etiologic agents
of Jiarrhea episzodes in the first 5 vears of life. 2} to learn the
relationship of serum and breust milk antibody titers to specific
enteric pathogens to the risk and severity of diarrhea caused by
these agents. 3} to learn the effect of diarrheal episcdes on food
intake, absorption of lactose and growth, 4} to determine if oral
glucose electrolyte solution taken for all cases of diarrhea has a
beneficial efféct on growth. Studies of water use, defecation behavior

and cavironmental microbiology are being planned.

Background

Diarrheal diseases are a major cause of morbidify and mortality in
developing countries, both through their direct impact on the host
and through their adverse effect on nutrition. Until recently. the
etiology of most of these diarrheal episodes could not be determined
however, within the past several years techniques have become
available to detect bacterial and viral agents which have heretofore
been overlocked. The application of these techniques in Bangladesh
and in other countries has led to recognition of rotaviruses and

enterotoxin producing Escherichia coli (ETEC) as important pathogens

in many countries (1-8}. Other recentiy discovered agents such as

parvovirus have vet to be studied in devloping coutries.



Studies currentiy in progress to determine the age-specific
incidence of diarrhea in the Matiab field area suggest that

rotavirus and ETEC are tne most important pathogens in infantile
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diarrhea. In ther<2 year age group the estimatgd annual incidence
of hospital visits for ETEC-associated diarrhea is 67 per 1000, while
the incidence of rotavirus-associested diarrhea may be even higher.
Rotavirus has been scught in the stool of Matlab hospital patients
since November 1977. Between November and February rotavirus has
beer found in over 60% of children less than 2 vears of age. Since
rotavirus infections may be seasonal, the annual incidence cannot be
determined until children are tested during additional months of the
year. After 2 years of age the incidence of these 2 infections
decreases. Tor ETEC the annual incidence after age 2 years ranges
from 2-7 per 1000 persons and for rotavirus the drop in incidence is

even more mariied. Very few rotavirus infections have been found in

persons over 2 years of age.

The declining incidence of these two infections.with age suggests acquired
immunity; however this has been studied to only a limited extent.
In Bangladesh, serologic studies have revealed that 67% of children
by age 4 and 95% of adults have demonstrable CF antibody titer te
te rotavirus (7, 8). However, recent information suggests that
detectable serum levels of antirotavirus IgG are not protective
against symptomatic infection and that development of anti-rotavirus
TgM correlates with the presence of symptomatic infection (9).
Likewise with ETEC nean antitoxin titers increase with clinical

infection and with increasing age, but it is not clear if this heat-

L
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labile enterotoxin neutralizing antibedy is related to protection
from ETEC disease {1€¢). Serum bactericidal and anti-adhesive
antibodies are d4lso being studied for their role in protection

trom illness; but, as appears to be the case with cholera, local
intestinal immunity may be primerily responsible for immunity to
enteric diseases (11-13). Since breast milk may be important for
transferring intestinal immunity from mother teo child in the early
months of life, it must be studied as well as serum to clucidate the

role of immumoglobulin specific immunity in enteric infections (13-14).

It is the young children also who appear to suffernutritionally
because of diarrhea. Previcus studies have documented a drop in
weight and an alteration in the growth of children because cof
diarrheﬂ{lsvl?). However, the mechanism by whicﬁ diarrhea acts is
not well understood. Possible contributing factors may be 1)
withdrawal of food or alteration in food given to an i1l child,

2) anorexia and vomiting, 3) catabloic losses from the iliness, and
1) malabsorption of nutrients. Although comprehensive studies have
not been dene to evaluate the importance of cach of these factors,
analysis of data from available studies suggests that altered food
intake is more important than catabolism, at least for diarrheal
1llnesses (18-19). Altered food intake is often related to cultural
practices, beliefs and taboos relevant t6 iliness, but may also be
due to anorexiz, vomiting or malaise. One study found reduced intake
associated with illness in the second year of life but not the first
or third year (19}. The role of malabsorption is difficult to assess

With avaiiable evidence.
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Malabsorption during and following illness from a wide variety of
infectious agents has been documented (20-24). The largest number
of studies refer:to malabsorption of sugars which are the predominant
source of dietary caiéries. Most studies have used the non-dietary
pentose, xylose, as the test sugar and have confirmed malabsorption
in a variety of types of enteritis as well as in a large proporticn
of residents of manry devloping countries. However, recent investigations
cast scme doubt on the relationship between xylose malabsorption and
and altered absorptien of dietary nutrients. On the other hand,
malabsorption ofliactose may be a problem of more importance, since
it is the major carhohydrate in human and cow milk, and is the most
poorly absorbed of all disaccharides (24). Furthermore, intestinal
tactore is the most sensitive of the intestinal disaccharides to
infectious or toxic injury and therefore lactase activity is one of
the most sensitive indicators of intestinal insult. A study in Mexico
of 50 infants with severe diarrhea found 46% with lactese intolerance
and the authors suggested that sugar malabsorption méy not only worsen
diarrhea symptoms but also contribute to intestinal bacterial over-
growth (25). Unabsorbed lactose exerts an osmetic effect, drawing
water into the intestine and hastening transit time. This increased

transit time is hypothesized to be a mechanism for secondary mal-

absorption of other nutrients.

The eticlogy of the diarrhea:? episode may be an important determinant

of the severity and duration of malabsorption. Various enteric

pathogens have been demonstrated to cause decreased disaccharidase activity,

"
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or lactose malabsorption either during or after illness. In a

gtudy of both cholera and non-cholera enteritis jejunal sucrase,
maltase, palatinase, and lacthse were depressed in 14 patients during
dlarvhea [26).. Even in convalescence hydrolysis of lactose and
lactase activities remained abnormally low in 13 of 14 patients.
Velunteer studies with the Norwalk agent showed similar results (21].
0¥ 5 subjects tested 2, both of whom had minimal lactase deficiency
before infection, Lecame i113. While they were il11, lactase deficiency
hecame mach worse and in convalescence there was some improvement,
although absorption remained abnormal. Omne subject who did not

hecome ill nonetheless developed lactose malabsorption after the

virus challengeo,

.

Animal studies support the importance of rotavirus infection as a
threat to normal growth. After challenge of either pigs or calves
with either human or bovine rotavirus, maiabsorption of xylose and
lactose developed. The period of diarrhea was short, however
malabsorption and weight loss persisted for 6-8 weeks. These changes

correlated with a reduced villus te crypt ratic after iliness (27).

It is Iikely that scme children with acute diarrheal disease develop
persistent carbohydrate malabsorption and therefore undergo a

nutritional deficit. A comprehensive study is needed to define the
relative importance ﬁf this factor and others

, such as altered food

intak=z, as determinants of malnutrition.

It has heen suggested that rapid and complete replacement of water
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and electrolyte losses during diarrhea will result in an earlier
return of appetite than would otherwise occur {28). One study in the
Philippines tested the hypothesis that the use of an oral glucose-
clectrolyte solution in an outpatient clinic and at home would result
in improved growth (29). In spite of the provision of nutrition
education and stress on feeding and provision of fluids during
diarrhea in both the study and control communities, the children in
the study community (oral solution treated) had a higher relative
weight gain than children in the control community. By 1-2 months
following éiarrgea study children gained weight and control children
lost weight. 1In 7 months there was a 3% difference in the study

children compared with the control children.

If these results can be confirmed they may provid; strong justificaticn
for provision of oral replacement solution at the village level.
However, if growth is enhanced, the mechanism for this effect is
still unclear. The explanation that appetitie is enhanced by
correction of electrolyte imbalance is suggested by the authors of
the previous study. On the other hand, they mention in the Treport
that there were 'no differences between the groups as to appetité:
during attacks'. An alternative explanation is that mothers changed
their attitudes  and practices concerning feeding children during
diarrhea. Fven if the instructions on feeding during diarrhea were
cemparable in the 2 groups, the mothers in the oral fluid community
may have practised more agpressive feeding during iliness, possibly
because they recognized that oral fluids were well tolerated during

diarrhea and were being encouraged as a medicine. If a positive
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effect on growth can be demonstrated, the mechanism of this effect
is important. If it is due to enhanced appetite from normalization
of hydration and electrolytes, the appropriate intervention in
provisien of oral solution at the village level. On the other hand,
if rhe mechanism is enhanced feeding based on changes jn mothers'
beliefs and behavier, nutrition education may be a more appropriate

intervention.

Rationale

In many devloping countries, like Bangladesh, diarrheal diseases

and growth retardition are important problems. Although the inter-
reactions between nutrition and infection have been recognized, a
more complete'understanding of thé mechanism by which diarrhea affects
nutrition is c¢ritical to developing appropriate‘interventinns to
enhance growth and decreasec morkidity and mortality. One such
intervention - the provision of oral glucose-electrolvte solution

to 50% of the study children - will be utilized. It is hoped that

study of this intervention will provide additional information on the

adverse effects of diarrhea, as well as test the intervention itself.

B, SPECIFIC AIME

1.

We will attempt to identify the etiology of all diarrheal episodes
occurring in 2 groups of children (all children in 2 villages up fo
and including 4 years old) using rectal swabs and serology. From
this we hope to learn the relationship of serum antibody titers to
the risk of clinical illness and subclinical infection caused by

specific enteric agents.

"

We will attempt to relate the titer of antibodies to enteric pathogens

in breast milk with the occurrence and severity of diarrheal episodes
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in their breast fed (or partially breast-fed) children.

We will determine the effect of diarrheal episodes on food intake,
absorption of lactose, and nutritional status. By assessing intake

of nutrients ané absorption,;we hope to determine the importance »f
each in the detrimental effect of diarrhea on growth. Furthermore,

by combining this information with the etiology of the diarrheal
episode we can determine which enteric pathogens are the most important
in altering growth and the mechanisms by which this occurs,

We will deterisine the effect of oral glucese-electrolyte treatment of
diarrhea on the .nutrition of children.

We will pian future studies of water use, sanitation and environmental

microbiology in the same two viliages.

C. METHODS OF PROCEDURE

1.

Location - ¥illages Enayet Nagar (VI14} and Sepai Kandi {F) in the
Matlab Field Surveillance Area. These villages are comparable as

i1llustrated in Appendix 7.

Time Period - The study will begin March 1, 1978 and end June 3g, 1979,

Study Subject§_~ At the beginning of the study 100 children will be
selected from each of the 7 villages, these whildren will be between
3 months and 4 years of age,

Study Procedures

a. Disease Surveillance - A field worker will visit each child
every other day to enquire about illness on that ay or the
preceding da&. At each visit information on study children

wi'l include presence of diarrhea (4 loose or waterv stools
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in the previous 24 hours), dysenterv {bloody steol), vomiting,
fever, skin rash, nasal discharge, cough, draining ears and
anorexiay  The form tdlhe used to record this is included as
Appendix lia, During weekliy visits, a physician will obtain the
history in more detall, examine the i1l persons, and provide a
diagnesis (including no illness) for each person each day
@ppendix Iih.)

Persons with diarrhea for more than 14 days will be taken to
Matiab hospital for a more complete evaluation including repeat
rectal c;lture, stool examination for parasites, etc. and for

appropriate treatment,

Medical Services - The physician will also provide simple

treatment when appropriate. The physicians treatment may consist
of aspirvin, scabies lotion, vitamins (for vitamin deficiency),

eye ointment, topical anti-fungal and antibiotic ointments etc.

A two day course of ampicillin will be given for dysentery and
antibiotics may be provided for pneumonia. Children with 2
hematocrit <25 will be given iron. Routine DPT and measlies
immunization will be offered. 111 persons needing more extensive
treatment e.g. for moderate to severe dehydration c¢r other sovere
illaess will be referred to the appropriate facility (CRL or thana

health center).

2 rectal swabs will be takcn. One swab will be placed in Cary-

Blair transpert media and the other in phosphate buffered saline.
Swabs will also be obtained every 2 weeks regardless of illness and

processed as zhove. All swabs will be taken to Matlab on the day

of collection.
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Processing of rectal cultures - Fach time rectal swabs are taken,

one swab will be plated on Monsur's agar (the swab will be plated
again on Monsur's after 6 hour enrichment in bile peptone broth)

SS and MacConkey agars and the plates incubated for 18-24 hours.

The plates will he examined Pr vibrios, shigella and salmonella.
From the MacConkey plate, 5 lactose positive colonies that are

will be picked to nutrient agar slants (for routine cultures only
the pool of 10 colonies will be obtained}. These will be stored

for testi;g for LT by the CHO assay (30) and ST by the infant mouse
assay (31). The second swab will be inserted into a vial containing
phosphate buffered saline (PBS) pH 7.4 and frozen for subsequent
testing for rotavirus by the ELISA assay {32) and possibly for
parvovirus (Norwalk agent),

It is anticipated that vibrios, salmonella, shigella and rotavirus
and ETEC would be sought on all cultures (estimated 600 diarrhea
episodes and 480 routine bi-monthly cultures). {Laboratory record
form is Appendix III}., Swabs in PBS will be preserved frozen until
they can be tested for known etiolegic agents for which a test ié not
currently available at CRL or for agents not vet discovered.

Bicod specimens - At the time of admission to the study and at

subsequent 4 monthly intervals a fingertip blood specimen will be
obtained from study children. A Nateison microblood collection tube
(resulting in approximately 100 ul of plasms) will be used. Plasma
will be separated in Matlab and frozen. A microhematocrit tube will
also be obtained at 4 monthly intervals to permit testing for

hematocrit and plasma proteins.
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rotavirus antibedy by the ELISA assay (35). Sera will alsc
be tested for E. coli antitoxin titers by the adrenal cell
assay svstem and stored for subsequent antibody determinations
to known etlclogic agents for which an antibody test is not
presently available {e.g. ST only L. coli, ﬁarquirus} and

to agents which will be discovered at a later date.

Breast Milk - a lcc breast milk sample will be obtained from
lactating mothers each month and this will be tested for
total and antirotavirus TgA and IgG, anti-LT by the vy
adrenal cell assay and IgA anti-LT hy ELISA assay and for Iga
anti-colonization factor by ELISA assay {the anti-LT and CF
tests will probakly be dome by collaboration).

Tests for Malabsorption - in each village 20 children (6-18

lonths]) will he selected for hreath hydrogen testing. At four
monthly intervals they will be studied for intestinal function
and lactose malabsorption by means of a hreath hydrogen test
{(BHT}. Parents will be questioned tc assure that the ci:ildren
have taken no medications during the week prior to testing.
Following an overnight fast, a baseline breath sample will

be coliected. Then a 2 gm/Kg dose of lactose will be given

as a 20% solution in water. Additional breath samples

will be collected at 30 minutes and i,
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2, 3, 4, and 5 hours after ingestion of the sugar and signs
indicative of lactose intolerance will be recorded. The expired
breath samples will be coltected either by face-mask and
anesthesia pag or directly inte the bag, and the sample will be
stored in a plastic syrings for ne more than 24 hours before
the subsequent determuznation of hydrogen concentration. The gas
analwvsaes will be peyformed in Matiab on the Quintron gas chroma-
tograph and compared to a commercially prepared standard containing
55 PPM hydrogen dn air. Results of the test will be presénted on
the basis on PPM rise in If concentration above the baseline sample,

an increase of 20 or more being considered indicative of malabsorption.

In addition to the scheduled breath testing, children will be

studied at ten days and feur weeks (if the 10 day test was

abnormal} after the onset of each episode of acute dizrrhea.
_ I

Following each period of diarrhea, the timing for the next four
monthly routine study will he reset so that they cccur at four

monthly intervals following the most recent diarrhea episode,

Diet Studies

Usual dietary intakes during periods of health and illness will

be determined for 25-30 chiidren per village whose ages range Ffrom
-18 months at the beginning of the study. Most childyen im this
age group will be breastfeeding as well as taking some supplementary
foods. Thus, intake surveys will include assessments of daily
breastmilk consumption in addition to weighed determinations of

¢cther foods taken.
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Twenty-fcur hour breast milk consumption will be extrapolated
from nine-hour *test feedings. During test-teeding periods the
diapered Infants will be weighed by trained female field workers

: :

immediately before and sfter each breast feed and the difference
in weight will be recorded zs wmilk consumed. Previous studies at
the Children's Nutrition iinit (CNU) have indicated that an infant's
twenty-four hour intake can be predicted within about 13% from a
nine-hour study of test feeds. ‘herefore, nine-hour studies will
be performed and then corvected to 24-hour consumption estimates
by a regressien equation. Approximately 17 24-hour studies will
be performed in selected village houscholds to test the uppliicability
of the regression equation obtained at the N with that observed in
the viliage. Treviocus data {rom ONU further suggests that
approximately ten individual study davs are required to estimate
ann infants ususl intake with 10% accuracy (see Appendix IV for
summary of previeusly coliected data relating to these decisions

and a brief discussion of the regression model).

The food intakes will be measured at the subiect's home hyv a

trained female dietician. Studies will take piace once each month
accerding to the provecol suggested by the Nutrition Section of the
N.I.H.  The child's entirve intake for the day will be c¢hservad;

all food items {(that is. individual toodstuffs) will be weighed

as they'are included in the pfeparatien of each homegeneous menu
ltem {e.p. rice, dal, or curry) at each meal. The completed menu
itens will be weighed after tocking and the child's portion of the
menu items will be weighed before and after consumption. The child's
actual intake will be expressed as a percent of the post-cooking

welght of each of the menu items and it will then be assumed that
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the child ate that same perceﬁt of the weight of each of the
individual food items in the given menu item {example Appendix V).
This procedure wiil be repeated for each menu item and for each meal
or snack during the day. A similar but less complicated procedure
will be followed for single-food menu items such as fruit, meat, or
fizh etc., which are consured as individual pieces. Inthis case,
each food item will be weighed before and after copsumption, and
the éifference wili be recerded as actual intake. All of the
Individual food items consumed during the day will then be totalled

and the actual nutrient intake will be calculated from food

composition tables.

Since the desired numbers of breastmilk-consumption and food-
consumption studies for each individual subject are similar, breast
feeds will be test-weighed on each day of diet weighment studies,

Thus total dietary intake for these days can be estimated.

Each of the dietary studies will bhe repeated in relation to specific
periods of illness. Thus, intakes will be determined during two

or three days of iliness and during two days of convalescencs for
each of two episodes of diarrhea and for one episode of non-diarrhea
related fever in every subject for whom usual daily intakes are

available,

Anthropometrics

Study subjects will be weighed and measured length, arm circumference
and skin fold thickness) at monthly intervals in their village homes.
They will alsc be weighed on the first or second day after onset of

anc recovery from each episode of diarrhea as well as on day 14 after
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onset of diarrhea. Illness-related weights will aiso ,
be determined for one non-diarrhea-related febrile episode in
those children on diet studies. Al)l results will be compared to
appropriatg internationgl standards. (Data forms Appendix Via. b
1. Weights will be determined on Salter {spring) scales
calibrated in 50 pram intervals to a 2% Rg capacity. Subjects
will be weighed unclothed.
2. All subjects will have their length measured to the nearest
0.1 cm in recumbency on a portahle measuring hoard.
2. Upper arwm circumference to the fearest 0.1 cm and triceps
skin fold thickness to the nearest 0.1 mm will be determined
according to the techniques suggested by Jelliffe.

Evaluation of the effect of cral glucosenelqugg}yte solution

taken for all diarrhea on the nutritional status of children.

The study is planned as a controlled trial in 2 similar

{Appendix Iz -d) villages. Residents of one village will receive
conventional treatment for diarrhea (kaolin mixture) and residents
of the other village will be provided giucose-electrolyte solution
for all episodes of wvatery diarrhea. Residents in both villages

will receive education on nutrition and appropriate feeding practices

during diarrhea.

BPefore the study begins (i.e. March 1978% a Knowledge, Attitude

and Practices (KAP} survey will be done. This will include questions
on the usual practices of feeding children during diarrhea. (Form
included as Appendix VII)., This KAP survey wili be repeated in 1

year at the conclusion of the study (April 1979),

After completion of the KAP survey the resident female field

assistant in each village will provide information to each study



AT

-16- )
family concerning appropriate feeding of children during diarrhea.
Mothers will be instructed not to interrupt breastfeedinglduring
illness. , The educaticm will encourage provision of any well

tolerated foods during iliness and will stress the necessity of

fluide given by mouth.

In April 1078, oral glucese-electrolyte sohidtion will be made
available in one viilage through the CRL resident field assistant
(FA}. Packets of Dralyte* will be carried by the FA on her
routine surveillance visits in the viliage every other day. On
the alternate days, the packets and instructions for mixing will
be available at the home of the FA oy from the dai in that
viliage. Mixing of the packets will be demonstrated to the i1l
child's mother in the home. A vessel from'the home will he
calibrated to 1 liter by the FA. One additional packet will be
left in the home. Mothers will be told to provide as much
Oralyte solution as the child will drink but to offer generally

b cupful {200 mi) after each loase motion. The volume will he
reduced appropriately for very small infants. The kaolin mixture
will also be prescribed for use after each loose stool, but will

be given a standard dose based on zge and weight,

The procedures for wanaging a case in each village are included as
Appendix VIll. As iadicated cases with severe dehydrating diarrhea
or other complications will be referred to Hatlab Hospital. Cases
with bloody diarrhea will be treated with ampicillin in addition to

Oralyte. Transportation may be provided by country beat (most

* (Na'90, <720, HCO"330. C1780, glucose 110)



-17- '
Iikely 1-2 country boats will go to Matlab Bazar each day with
specimens and field workers) or by speedhoat ambulance. The study
physician.will evaluate children with diarrhea during routine
weekly visits and during periodic visits specifically to evaluate
tiie oral rehydration. Complications such as hypernatremia and
carpopedal spasm wiil be sought clipically. The first fifty i1l
children with no to miild dehydration from each village will have 3
finger tip blood (serum sodium and specific gravity) drawn on day 1

and day 3 ¢f their illness to determine if Bralyte treated chidiren

- develop hypernatremia and if they return to normal hydration faster

than children not treated with Oralyte. A sample of oral solution

mixed by each mother will be tested Hr sodium concentration.

Data analysis

It is anticipated that the tollowing analyses and others will be performed:

2.

b,

Incidence of infection by various enteric pathegens during the

first & years of 1ife,

Incidence of re-infection by specific agents.

Whether serum or hreast milk antibody to specific enteric pathqgens
and quantity of breast milk consumed is related to the_subsequent
risk of infection or illpess (or severity of illness) with these agents.
Which etieclogic agents of diarrhea have the most profound effect on
nutrition,

How diarrhea caused by different agents affects lactose malabsorption.
How diarrhea caused by different agents affects food intake,

Can oral glucose-electrolyte solution (Oralyte) be safely mixed and
administered by mothers in the home under non-medicatl supervision?

If oral glucose-clectrolyte solution taken for all watery diarrhes

has a beneficial effect on nutrition,
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i. If Oralyte has a beneficial effect, is it because correction
of dehydration improves the child's appetite.

i Is the beneficial effect of Oralyte (if any) on nutrition due
to encouragement of feeding during diarrhea and not to
rehydration per se.

k. Yow does the provision of Oralyte and nutrition education change
mothers' knowledge, attitude and prectices on care of their
children during diarrhea.

Future Studies | |

After the diarrhea surveiliance and other studies are initiated it would

" be desirable that these 2 villages be utilized for additional studies of

water, sanitation and environmental microbielogy. In anticipation of
these studies accurate maps of the villages will, be drawn and will

include houses, water sources, and fixed latrine sites.

These 2 villages each consist of a row of houses arranged perpendicular
to the riverside. Some houses on one end of each village are adjacent

to the maior river (and in onc village a canal) while houses on the other
end are distant from the river. Water use differs in different areas

of the village Lased on data collected in 1974. fPersons living adjacent
to the river ovr canal use river or canal water for all purposes. while
persons in the middle of the village use watex carried from the river

for dranking but use less distant tank or ditch water for other purposes.
Persons in the area most distant from the rviver or canal use tank or ditch
water for all purposes (Appendix Id is a tabulation of water use habits

in 1974 by section of the v%llages, A similar survey of water use will be
done at the onset of the study). Based on interviews in the villages,
lﬂousebolds should be seclected for intensive study of actual water use,

pexrceptions about water use, and defecation behaviour. Tdeally these
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studies would be combined with intensive environmental microbiolog
studies in the same villages. FExpertise in these areas either does
not exist at CRL now or will;not exist in a few months. Therefore,
it seems appropriate to establish collaborative arrangements with
institutions, such as the Ross Institue, UK, which have the needed
expertise.  The cost of such collaboration has been included in this

protocol to facilitate making the necessary contacts with other institutions.

SIGNIFICANCE

See Rationale,

FACILITIES REQUIRED

1.

6.

7.

Office Space - one room in the Matlab facility with desk, table.
and file cabinet.

Laboratory Space - already exists in CRL Matlab and Dacca.

Hospital Resources - none.

Animal Resources - 17,000 suckling mice.

Logistical Suppert - data processing and computer support from

Statistics Branch.

Major Items of Equipment - Quintron gas chromatopraph.

Othg{ - none.

COLLABORATIVE ARRANGEMENTS

Collaborative arrangements will be sought in the area of water use, sanitation,

and environmental microbiology.
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' S o ' . SECTION IIf - BUBGET

) A. DETAILED BUDGET :
.L" .PEP#SONNEI‘ SERVICES
Name Position “oor # Annual Froject Requirerent:
T T ) of days Salary Taka b3

r. Robert Black lnvesti;ator 50% 1 46,000 - 23,600
r. Kenneth Brown investigator 720% € 16,200 - 3,240
r. Stan Becker Investigator 20% $ 12,000 - 2,400
r. Michael Merson investigator 20% $ 42,000 - 8,4Q0
s Lynn Parry Investigator 80% Tk 9,000 7,680
r. Md. Yunus Investigator 40% Tk56,430 22,572
r. M., Rahaman Investipater 20% Tk70,330 14,066
ndadul Huq Supervisor 100% Tk36G,100 30,100
huria Begum Sr. Field Assistant 50% Th1E, 038 7,515
o be named Female field assistants(7) 100% Tk17,730 124,110
> he named Male field assistant (1) 30% Tki8,759 5,622
> he named Dais (2) 50% Tk 6/day 2,100
> be named Boatmen/porters (6) 106% Tk 1i/day 24,0920
r. Golam Kibriya Sr. Res. Assistant | 40% Tk35,820 14,328
r. Al-Mahmud Head, Animal Resouzrces 50% Thab, 470 22,735
r. Rezaur Rahman Res. Tech. 3% ThoC, 484 10,242
r. Anisur Rahman Glasswasher (Dacca) 10% Tk 2,696 970
> be named Glasswasher (Matlab) 20% Tk 9,596 1,840
r. Aleem Seniuy Research Assist, 30% TR36,012 10,844
~. Shiraj Sardar Research Technician 30% Tkle, 044 4,833
> be named Sr. Res. Tech. {for rota

and LT serology) 20% Tk37 500 7,500
» be named (Dacca) Statistical Assist. 50% Tk19,G81 9,840
) be named (Dagca) Key punch operator 50% Tk1l,448 5,724

X

» be named (Dacca) Computer programmer 50% Tk42Z,600 21,000
» be named (Matlab) TkI0, 000 _ 5,000

Tech. (for gas chromatograph)50%

S5ub total

352,741



Biochem tests for Sal/Shig
Cultureg for E. coldi
Stock culture vials

CHO assay

ST assay (supplies)

ST assay (mice)

E. coli antitoxin titer (adrenal cejl)
Rotavirus antibody titer
Rotavirus (ELISA)

Stool M/E

Plasma sp. gravity
Lancets

Natelson tubes
Microhematocrit tubes
Serum storage vials

Tab. aspirin

denzyl banzoate

oPT

Skin pintment

Iphthalmic ointment
Naolin powder

\mpicillin syrup

Amount Proje
tiit Cost  Required Taka
Tk 3.28 5600 18,368
Tk. 2.5 50600 14,000
Tk. 1.02 Soul 2,712
Tk. .8 5600 4,480
Tk 2.0 5600 11,200
Tk 0.5 G000 4,500
Tk. 3.0 2600 25,800
B 0,11 8600
Tk. 3.0 8660 25,800
Tk, 10.60 o 8,000
Th. 2.0 1000 2,000
Tk. 1.5 5600 5,400
Th. 2.0 100 200
Tk. 0.25 106 Z5
3 9.72 1000 -
£ 013 1000 -
3201871000 3000 -
Tk, 0.6 1030 600
TL.9C/1000 5060 458
Tk. 36/1k 20 1bs 600
Tk. &/doss €00 3,600
Tk. 5/tube 100 3040
Tk. 3/tube 100 800
Tk.300/50¢ 1b 300 lbs i,38006

$ 15.80 liter 5 liters

446,

136,

65,4

Project Requirement:

04

.08
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Anount Project Requirement
Items Unit Cost  Reguired Taka 3
JRS Packets donated - - -
rabs multivit ! ' Tk.90/1000 7,500 1,075 §
Syrup multivit Tk. 20.8/1b 20 1bs 416 -
Tab. fersclate Tk.120/1050 S?OOO 600 -
Cough syrup Tk. 8.5 75 637
Cotton Tk. 20/1b 5 1b 100 -
Spirits Tk. 4/1b 5 1b 20 -
Ice chests ' | $ 24.65 4 - 9%.60
Towel Tk. 16 8 128 -
Soap ' Tk. 2.7 100 270 -
Candy ' Tk.150/1000 2,500 pes 375 -
Balloous Tk. 24/gT0oss iO gross 240 -
Thermometers - oral Tk. 5 20 160 -
rectal $ 0.55 20 - 11.00
IBM cards $ 48/10,000 60,000 - 288.100
IBM tapes $ 8.19/tape 8 - 65,52
Pens, paper etc 1,500 -
Salter scales § 25.60 4 - 100.00
Ohaus solution (food)balance £231.75 3 - 695, 25
Ohaus Dial-o-gram balance § 80.00 i - 80.01
Lange skinfold caliper $125.00 2 - 250.0{
Length boeard § 20.00 2 A6, 0
Recording paper $ 8/roll 10 - 80. 0

Masks and bags {for breath test) % 20 each 12 - 240.0

B
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[tems

L

.actose

>lastic syringe

stopcocks

\Tgon gas

wupplies for dietary histories {cups ete)
'rotein electrophoresis

'iapers

'lastic pants

oxes for scales

iscellanecous (figured at 5% of other supplies

EQUIPMENT
uintron gas chromatograph*
ir conditioner

alculators (6)

PATIENT HOSPITALIZATION

umber of patient days - 200 at Tk. 130/day

. OUTPATIENT CARE

ne

CRL TRANSPORT

icca/Matlab/Dacca 1 per week for 50 weeks at
Tk. 300/round trip
seedboat (Tk. 100/hour)

yuntry boatmen (under personnel)

Johns Hopkins University

nit Cost

$1950/1b

.5 6.90/20

§ 0.54

Tk3000/1000°

Tk 17.5
$ 35/box

§2/20

Amount Proj&ct Remuirens
Requized  Taka 8
20 1b - 975.u
580 - 172.¢
500 - 276.0
1 tank 3,000 -
3,000 -
466 7,000 -

5 boxes - 17500
500 50. M
1,000

- 7,881 241. O
Sub total 167,536 5,062.0
1.500.

500,04

158,01

Sub total

2,180

26,0060
Sub fotal 26,000
15,000
1000 hry 100,860
Sub togal 115,000
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Pruject Requireren
> TRAVEL AND TRANSPORTATION GF PERSONS Taka §

Local travel - none ) - .
International travel {attendance ut meetings) - 2500
Baltimore-Nacca-Baltimere [for Pr. Brown to work on study
for 2 wenths in 1979) - 2,50
Consultant on water/sanitation studies- - s.o000
Sub total - 10,060
TRANSPORTATION (F THINGS
Import of Supplies (I5% of ¥ cost) 1,265:30
Suly tetal 1,265.50
RENT, COMMUNICATION AND UTILITLES
Postago : 508
Telsphone - none 1,500
Kent - none - .
Sub totalZ, i) -
PRINTING AND RLCPRODUCTION
Forms. record sheets . . 5,000 .
Publication costs R

Sub totelf. 0G4 Tsne
CONTRACTUAL SERVICES

Computer time (30 hours at Tk. &00/hour) 24,000 -

Sul total
24,000 -



Personnel
Supplies

Egquipment

Patient flospitalization

Qutpatient care

CRL Transport

Travel - Persons
fransportation - Things.
Rent/Communications
Printing/Reproduction
Contractual Services

Construction

Dollar total (Tk.15/$) = $102,173

Total

Dotlars

37,040

167,597 5,062
- 2,150
26,000 -
115,000 -
- 10,000
i,265.50
2,000
5,000 500
24,000 -
692,338 56,017.50

BT T s e e e i e .




Woman 1

¥

i

Breastmilxk

p.m.

p.m.

p.m.

p.m.

Table 1

Intake (9m) of 10 Infants on Several
at Child Nutrition Unit (CNU)

; D A, vy

1 2 3 4 5 6
540 466 379 485 373 482
224 123 94 175 140 177
620 619 777 682 655 786
230 25 302 260 260 316
590 537 456 645 390
190 242 170 300 135
637 550 795 678
257 255 260 293
635 - Boo 695 565
265 205 235 205
655 608 720 700 700 943
220 230 210 205 290 365
365  4go 575 545
150 220 160 285
645 545 520 600 660
475 270 440 255 295
595 275 475 545 690 675
250 135 205 260 250 260
595 555 690
175 220 290



APPENDIN Ta

Diarrhea/Grovth stud Y.tharacteristics of Study Villages

Enayet Nagar (v 14) Sepaikandi (F)
Population®- 396 1175
Number of households*: ‘ : 147 194
Persons per household: | 6.1 &1
Religion*: ' ' Islam 830 (93%) 996 (85%;
Hindu 66 (7%) 179 (15%)
Schools**. Primary ! ]
Tubewellg**: i 5
Latrines »»
Pucca (cemeﬁt walls and roof) 2 0
Tin and wood 10 10
Bamboo and nara fencing 29 57
Annual birth rate (1976-77) *‘ 28.1 39,2
Annual death rate (1976-77)* ‘ 14,3 . 16,7

*  Based on Matlab 1974 Census and Demographic Surveillance
** Based op village observation (February 19787,



APPENDIX 1b *

e ————n

Diarrhea/Crowth Study - Characteristics of Study Areas - FEducational Level

Enayet Nagar (V14) Sepaikandi (F)
! v (scattered houses exciuded from study are
fucational level ** Households %* touscholds %
f head of Household
vears): 8 79 56.4 92 : 6.9
1 L - 3 2.6
2 5 3.6 14 8.3
3 9 6.4 9 6.0
4 7 5.0 7 1,6
5 | 13 9.3 12 7.9
6 g .4 7 4.6
7 3 2.1 i 6.7
& 5 3.6 1 0.7
9 1 0.7 1 .7
10 2 1.4 3 2.0
>10 7 5.0 ! 0.7
Unknown 7 . 0 -
147 99.9 151 10001

bercentage of those with known status

1974 Matlab Socioeconomic Census



Diarrhea/Growth Study - Characterisitics of Study Areas - House Size

Enayet Nagar (V14} Sepaikandi (F)
: " : (scattered houses excluded from study area
Households T Houscholds «
ouse size *¥
square feat) <130 il TS 16 LG
150-199 20} 13,46 28 15.5
200-249 2y 2.4 26 17.2
25320 31 21.1 31 2.5
300~ 34y 12 8.2 10 13.12
354-399 18 12,2 12 7.9
400-4449 £ 4.1 1 0.7
450-499 6 1 3 2.0
2500 i3 & & 7 4.6
Unknown _0 o 7 _4h
147 100.0 151} 92.8

percentage of those with known status

1974 Matlab Sociceconomic Census
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APPENDIX 11a

Diarrhea/Growth Study Illness Surveillance Form

TS Number (1-6)
L2

Card#2 (7)

Week (8-10) — Name
{Hint Date | Dayl ()| Bay? (ZLI] Day3 (3] DayZ (A1) Days (51) [ DaysToIT VAT
rhea 4 IE@T ;
PRy
24 IS~ L
. N V l ' j:g— : - . | ‘ 3 -O.
oy POENTHve| ) . - ~
- e -
d nv\ﬁ" ,
s AR | « | :
ting ) &‘
dration 3)":@%— . e -
o g9 (12) . 122 G2, | @42 (52) | (62) (72)
, SYNAY . o B
11 Disth  AYAHNGY" e
. ; :
‘ W‘@ A . i —
1 rash ‘mewz\af' . < -
.
Pus /(A By , . :
| cenia %%’W”?f“‘ (13) {23) (33) (43) (53) (63). (73)
er Ry -
jene [ A T s 1 e} o -y
.‘__ﬂ___ . —— * ww:a_ |l
itment JIP80 - b
o TNZAY A" . e e
- - e e e S — s = —— v
Lnosis D(14) D(24) D(34) D(44} D(54)___ | D(64) | P(74)____
¢ Dx(15-16)| Dx(25-26)] Dx(35-36) Dx(85-46)] Dx(55-56)| Dx (65-66) Dx(75-76)
‘1' h Dx(17-18)| Bx(27-28)| Dx(37-38)| Dx(47-48)| Dx(57-58)| Dx(67-68)] Hx(77-78
) Dx(19-20)| Dx(29-30)} D (39-40)| Dx(49-50)| Dx(59-60)| Dx(69-70)] % (75-80)
L



Form Space D

Form Space Dx

APPENDIX IIb

o diarrhea
Diarrhea - no dehydration
: :

Diarrhea - mild dehydration

Piarrhea

]

mod, dehydration

Diarrhea

L

Dysentery - no dehydration

severe dehvdration

Dysentery - with dehydration

Vomiting - no diarrhea

1
Unknown

Measles
Mumps

Chickenpox

"Viral' exanthem unknown etiology

Scabies
Impetigo
Cellulitis
Lczema
Miscellaneous skin lesions
URT Infection
Conjunctivitis
Otitis
Whooping cough
Tonsillitis
Stomatitis
Diphtheria

Pneumonia

[H

it

<]

i

lllnqgi

)

[ 2]

4

(921

G

-1



Bronchitis/croup

Asthma

Tuberculosis

Hepatitis

Meningitis

Tetanus
Malaria
Typhoid
Urinary

tinknown

fever

tract

]

infection

6

= Q8



APPENDIX 1TI

Diarrhea/Growth Study Laboratory Record Form

Nuiiber (1-6) 7

43 (7 Week (8-10)

Day 1(11) | Day 2(21)] Day 3(31)] Day 4(413] Day 5(51)| Day 6(61) [ Day 7(71]

. 1 date

izlture 7 R TP

vre-Diarrheal _ (12)| __ (22) 32) (42) 2] (6t (72)

sro-Routine an! @ (33) @] (53 63 (73)

LT

io 1 a® @] - 38 (a8)| (54) () (74)

ronella (15) (25) (35) (45) (55) )| (75)

rella ae)! e 36)| a6} . (56); ___ (66)| _ (76}

0li an|__ en (37) (47 __-_____(57.] 6N}

ceirus o asy| (@8 (38) (48) (58) (68) _(78)
a9 (29| __ (39 (49) G| (69| ____09)

2oy (30) (50) (60) _(80)

(40)

(g




AEEendix iv
5

MOBELS AND STATISTICAL CONSIDERATIONS IN DESIGNS
OF NUTRITION-INTAKE STUDY

I. Prediction of 24-hour breastmiik consumption from S-hour
studies utilizing method of weighing the infant.

Data:
Data on milx consumption of infants {age 2 to §
months) for 10 women {selected at random) on
Several days were calcula£ed. The data are
fecorded in 3-hour intervals for ap entire 24-hour

period at the CNU.

accurately the total 24-hour intake can be predicted
from a 9-hour study. (Several time periods were studied
but only the ¢ .M. to 6 p.m. results are shown here) .

The data for this analysis are shown in Table 1.

Model
Notation:
Tij = total breast miilxk intake of ith chilg on jth day.
Xi. = Observed intake of ith child on jth day in the
J period 9-¢, ‘
Tij = Predicted total intake of ith child on jth day.
Eij = error term,
The simple Tegression model T . = BX,. + ¢,. wasg studied

13 ij 1]
where the coefficient g is an easily interpreted

muitiplication factor for the 2 hour value of intake,
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However, this was found inferior to the model:

Tij=a+8(xij-—}x)+sij

where o represents the mean daily intake in the population
and X is an avergge across éoth days and individuals. B
is no longer a simple multiplication factor, howver. For
the 50 days of Observation described above the estimates
were & =T = 609.8, b = Q = 1.4275, The accuracy of the
individual predicticns for this model is judged with
Severil statistics. First the mean deviation was 61.7

Or 1C% of the mean level. Second the standard error of
the ceviations was 77.8 giving a coefficient of variation
of 1l-ig,. Finally the actual percentages of predictions
whicl., were more than 10%, 15% and 202 off from the actual
totals, were 42, 29, and 15 respectively. fhese results

indicate that fairly good prediction of total intake

from a 9-hour study is possible.

Determination of validity of regression equation
estimated from CNU data, for Matlab analysis., How many
24~hoar studies in Matlap are reguired?

iefore obtaining recression predictions for 24-hour
intakes in Matlab with the equation above it is essential
to determine if the parameters (E and b) are the same
in Matlab as at CNU. Twenty-four hour studies in Matlab
are reguired to make this detefmination_ From these )
data comparisons of E and b will be made. Differences

will appear if either the overall mean intake (T) is

differ:nt or if the pattern of feeding during the 24-hours



is different (h). TFrom a brief consideration of the
standard error of b in the CNU data and the percentage
2Yrors in the Exedicti;ns_which result if the estimate
of b is one or two standard errors off from its actual
value in the data, it appears that a sample of size 12
is sufficient to compare the E.and b of the CNU and

Matlal.

IIT. How many studies are required to establish the mean level
of a child’'s iqtake?
Here we consider day-to-day variation in the milk
intake of one child. The purpose of the actual study
is to measure ﬁifferences in milk consumption between
normal and sick days. Compariscns for individual

children may be desired.

As a first approximation we assume that there ig
no ﬁpward or downward trend in the consumption level of
infants during well pericds over the time of the study.
In tlis case the anaiysis would involve a comparison
of means (mean intake on well days vs. mean intake on
sick.days) so the usual methods are appropriate for

estimating sample size. (Snedecor and Cochran, Statistical

Methods, 1276 edition, p. 113). The variance of the
estimeted daily variation of a child has two components:
1) the daily variatien from the child's overall mean
intake; 2) the variance introduced by the regression

method of estimation {discussed above). These variances



days. An estimate of the second component is {77.8)2 as
given in I abovq. An estimgte of the first component
comes from an analysis of the daily variation for the

10 CNU infants {Table 1). The simple pooled {(mean)
estimate of the déily variance from the infants is
{90.6)2. With these two variance estimates, and o = - 10,
B = .10 and 5 = 300 (i.e. we wish to detect a true
difference between intake during well periods and sick
pericds of 200 gfams) then we find n = 5.5 for each

sample, or 10 or 12 cbservation days are reguired.

In actuality, the breastmilk intake of children
changes over time with increasing age and tﬂe pericds
of sickness cannot be predicted. Thus the mean intake
level at the time immediately pPreceding sickness will be
estimated from another regression equation for the mean
intake of the one child over time. This line (assuming
the trend in intake is linear wWith time) is best
predicted by doing 4-5 studies for each ¢hild at the
beginuing of the period and 4-5 Studies at the end of
the study period fafter one vear). The variance of
the prediéted intake at times immediately before sickness
is of the same magnitude as the gsum of the two variances

given above,
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Diarrhea/Growth Study - KAP Survey

. _ e TInterviewer

sumher ; i '

1y (@ @G @ & & 7 @)

T4 Agd Yrs mo Sex M=1 F=2
{child)
(10} (11} (12) (13) (14)
Age (mother) yrs Mother's name: . o
' as)  (16)
When vour child has dlarrhea do you -
i 7 o {‘0]4‘& A‘Yh\'m Ty ra—r\»} 2_-?) LY Y
a. Tﬂeat hlmlher yourself" No = 0
oz o Tufesest wEL 2 -~ 17
| Yes: :Sometimes = 1 Always = 2 hHA -
i . . ";rz_g‘r- (&TBL (R IR ot ~~,-.—5r5:r
b.  Take him/her to health practitioner?  No = 0 |
JE ﬂ{:z ZrZE DEVE r"{‘z‘ PRV B -t l 18
THE ARG ENG T e Yes: Sometimes = 1  Always = 2
AT (¥R (amT Yl D42 ‘3"34“;
NA = 9
c. (If takento health prat.rwuoner) what type of practiticner?
thJ?ZSJtz’Z Ty fate aneeT ) T BE2 Vefzgaze .
No = O _ Qualified physician B Aurveyed | |
Yes. Sometimes = 1 19 24
N VL (&TT DS \
Quack Kabiraj [ ]
© Always = 2 —51% GrwTa aﬂ‘g':m
WY SRR RS o 20 TR 75
NA=s5
Homeopath 1 Hakim
(27 oreane 2Tv27s:
’ 21 26
CRL i\'orker/i)ai',--;] .. | ] Other
o a2 2l [l D5
G TY 2T T 25 / g 53 FNAD g
CRL Hospital

BT T pieSiaT



|
Why.do some children die from diarrhea?
U2 ety (asTA (BT Ayl E3Y T (a1l
R L - :

L

A :
What is'the usual diet of this child?
vord¥z a4l IGART DN TO T urymes 4
a. On]y breast milk ({0)
=tz @z Bi
b Breast milk and water (1) .
Fass b, —_—
AFz Qe Ace o A7 l
i Brl"aast milk and other liquids (2) 29
Wrefe L RT AZT oIIwS o2 U

4. Breast milk and solid food supplement (3}
e | ¥ ATE DITSSS WD TR 2

e. No breaat milk - using other liquid diét or formula
F1eaTE ‘afrr‘u — DIATYIS  DENT cwEeE EY ST I (o?} YRy T

£. Mostly solid food with less frequent breast feeding than previously (5)
(AR GYST RTRSUTIR By aas sonas Z@E gh 7

g. No breast milk - using o1lid foods with or wzthout animal milk or formula (&)
PG i‘i“ AR~ ety arave O3 opatet R  av far  gma %n?‘ R I

h.  NA (9)

]
|
List foods other than breast milk and ask the following question for each food stuf+
&2 ‘35 tzr:?'; IELVLY (RS SEEACET \Tm"‘gf Azz 6;:)524*%’3 T A x>y o
|

wWhen your child has diarrhea what do yocu do with that food, I mean, whether you
ATZ IRyre (oMY argar 2led 0TS (04 wwvy @vR p,-s/ afunes @V\‘/.;;dw’ orfE sy ?T“*“.‘b‘*;
Ellmlnéte/decrease/keep same/increase/other?

4-rfg]b (-h-r/ o taN &a& ~FIE A 7



| -3- :

|
5_{_;5‘5’ of food ‘ Response
:..a .;1"_{""5"3‘ r - %‘5:’3-
X ’ elim decr same incr other NA T
’ \ avR sl amlaew (2RF orown : _J
) 30 31 32
_____ elim decr same incr other NA | :
{
33 34 35
elim decr same iner other NA | T
36 37 38
elim decr same incr other NA
. %o 40 4t
elim decr same incr other NA )
42 43 44
- elim decr same iner other NA | | T
i
35 46 1.7

List the same foods and ask: In the week after the recovery of your child
- from diarrhea what do you do with this food?

ﬂnwa S RG2S ML S C LV R s T a;;o‘Sa-rﬂ >y

2nars f 2 Py ELS e
e 6““’ A% ey ONETT  DVTE J_,J e Q':a\ AR (A | B amv &h:/ﬂ&i?ﬂ"ﬁ 2 \1,

~(BE [ orss W WSS

oxmp AYIA] SrPiat D AT

List of ||food Response
T3
| elim decr same incr other NA T
j o T gl (BAD Siewn ]

! Crad 48 49 5o

elim decr same incr other NA ' i

v 5l 52 53
elim decr same incr other NA
54 55 6
elim decr same incr other NA —'———-—-—-—-T.-,,_
57 58 . h
:‘ elim decr same incr other NA | | —-T _-_15
60 61wz -

elim decr same incr other NA




- _4_ 4

i

4

iother QO) Child (1) Both (2) Other (3) Unknown (4)

vou offer any new food/medicine specially during diarrhea of your child? ~
Ve gm*p;a et D “i‘ZW BB (T AZS varRD TV 33\..,;{ %w 2Mas VAT

e a4+ e ey

What food/medicine? Why? . ! i _
Vs 7& i {25y i
5 & iy / s & .E ' 66 67
What food/medicine? Why? - B
C ot bu%‘}/ "«{g’g 7 (2552 _,_..“L .. _1
& > ! ! 68 G0

- vou offer any new food/medicine specially in the week following recovery

rrom diarrhea? - - -.?D”\'

e (bﬂ\;)‘a 12T (TYS ¥ YT e “_}rv‘gﬂv_ Era e C’aﬂ’.&‘ P> FeallL 3% SO
Gatwr 2mazr re 2

What food/medicine? Why? e
o . - - - .I
s vz:ni.s/ 3@,4 1 \ (35T '? .

' ' 76 i1
What food/medicine? Why? T Ht
T2 @y [ 3T ? (#17 72 th."*_'_,s.,_:

. breast feeding then ask: When your child has diarrhea do you -
ol ER 2Z @y SR SAn I warc  pooura Iy OMEE O8AY 2W D4E vz ooorf

Stop breast milk? (0)
a'(ap'a \12 Co™ Bz OS2
Reduce breast milk?(1)
s | gx 'ZSF!,J"{';J‘ (Ra 7 s
. L
Increase breast milk? (2) 7
UG - - 3 FATatR ChRe¥
Make no change in breast milk %(3)
122 |‘;{‘|§'z (asT vr(:;:z';.r 2T I

NA ;[9)

~

£ theré is a change in breast feeding pattern during diarrhea is the change

ietermined by mothex or child? s 2B P
_:w::r'-ﬁ drs et &% Ly RTY (BN oz aiy (HeY (hY- (ot >y (w FEL

S

okl AT Q61T TS s aral !

" F breast feeding then ask: In the week following recovery from diarrhea do you

. . . £ I3 S S T
v BT A '-f(é‘ v ST VR TR AN VA DRy Llev Ty 0l
orya? ! og) M2 o % 4 224 \'(-&' (2“

"



H -"»'.‘1‘,"

3. Stop breast milk? )]

e wE Ag, BT

:J Reduce breast milk?7(1)
| - - .

e gEr Feaw i

T

58

Increase breast milk? (2}
%2 wi ARgtg (RT 7

;0

‘i._

gl Make no change in breast milk? (3)
oz oxfasss dnwss ]
what 'is the best treatment for diarrhea in children?

51

I

grﬁ?' (prufg St IZEELE & é;ﬁ%ﬁgﬂT é%ﬁ?

Dﬁring diarrhea is it good for a child to drimk filuids?

i No (0) or Yes: What quantity?
AT ety ST ffzs otf%ﬁnﬂ;‘?

H. .Less volume than usual (1)
varoleese (Vo 3 wyzsrd ?

c. Same volume as usual (2)
vayorfze  SYEarsd 7

. More volume than usual (3) e. NA = (9)

L (—

AT R (A <ﬁm§g}-0f§§aﬁﬁ ?

Javuﬁy Aeesz Deams PR et (RS o et
L. 'Ne (0) or Yes: What quantity? : ’
7 Y S A QQﬁ vv{@ﬁﬁu 5

b. Less quantity than usual (1)

e Tt (6l I okzaer ?

c. Same quantity as usual (2) .
wrrgetde  ovfzana 2

d. More quantity than usual (3)
warsCaes (stv (@t oS T
e. NA = (9) )

CovE  Drvgiwse Y owls STy ey (ABEY Y2 LFe¥ ]

During diarrhea is it good for 2 child to eat solid food?

| .
i H
§mme—t



- APPENDIX VIT1 -

Management of Diarrhea Cases in study and Control Villages

Child with diarrhea

1 +

[ Age 0-50 months lewNO e—m—  Usual channel of care

Yes
Examine
| Severe dehydration f
: -
! Unconscious | Yos wmemms  Refer to CRL liospital
i Other complications t
—————(Daily Revisits)m— ! £. g, pneumonia §+u-{ﬁai}y Revisits)
No
&
Oral solution village T ﬁh“““E~m~“nh_m_ Control village
"_'___,_..—-—'-""" e .
; M ¥ - =T -
Encourage breast feeding | 1. Encourags bhreast feeding f
or appropriate fouod or appropriate food i
{
!

- Advise to contact FA if 4. Advise to contact FA if
diarrhea or condition diarrvhea or condition ;
gets worse gets worse

. Prepare oral fluid with ) 3. Provide kaolin mixture
mother

» Instruct and watch mother i 4. Imstruct and watch mother
giving fluid ; giving mixture f

Daily examination : 1. Dally exemination 7
Provide solution and education 2. Provide mixture and education
Obtain 10 ml sample of solution .
mixed by mother
Record quantity of fiuid used
and problems




o,

tract - Cohort Study of Diarrhea, Nutrition and the Effect of Oral
Glucose-Electroiyte Sclution on Nutrition

£t

A cohort of 200 children (age 3 months to 4 years) from 2 villages will
be studied for one year té determine tﬁe relationship of serum and breastmilk
antibodies to protection from enteric infection and the effect of diarrhea on
growth, lactose malabsorption, and food intake. Furthermore we will try to
determine if the use of oral glucose-electrolyte solution for all diarrhea has

b .
a beneficial effect on growth of children.

1. | Since it is growing children who appear to suffer stunted growth and poor
| .
nutrition as a result of illness, the study will be done on children,

2. There are no significant risks to persons in this study. The collection of

rectal swabs and fingertip blood specimens from children and 1 cc samples of

breastmilk from women should not result in serious side effects. Some

individuals with lactose malabsorption may develop teﬁporary cramping and
diarrhea after ingesting a test dose of lactose. The hydrogen breath test

~is the best non-invasive technique available to test for lactose malabsérption.
;Approximately 300 Bangladeshi children have been studied by this technique
bwithout harmful effects.

I
|
'Does not apply.

L3

v

4. :All study subjects will be assigned a study number at the beginning of the
study. The subjects’ names will then remain locked in a file until cempletien
of the study. All data will be recorded by study number only and will be
published without reference to subjects' names,

5. A signed “thumb print) comsent will be obtained from all study subjects or

their guardian or parent (for children). In each case the information provided
will include



-2 ,
a) the nature and purpose of the study b)  the procedures to be used
c) the physical risks o) the benefits to be derived e) the right to
refuse to participatp and f)  the confidential handling of data.
Families will be questioned about illness 3-4 times per week for 1 year.
They will also be asked about water use and other exposures periodically
during the study. At the beginning and end of the study a survey will be
done asking‘abcut knowledge, attitudes and practices concerning the feeding
of children during diarrhea and the treatment of diarrhea,
Children will benefit from the study in that many illnesses will be treated
by the study physicign. The cause of diarrhea will be determined and
appropriate treatment utilized. The individual subject will receive .
information regarding his ability to absorb lactose. At the end of the
study we will discuss appropriate alterations in feeding and care of
children. Based on the information collected during the study.
The potential future benefits of the study to society could be information
critical to planning appropriate interventions to control diarrheal diseases
and to reduce malnutrition and improve growﬁh.

The study requires the use of Matlab Treatment Center Tecords,



Diarrhea/Growth Study Consent Form

» The doctors at the Cholera Hospital are studying the illnesses of children
and how these illnesses affect growth of children., During the next vear a female
field worker will bhe visiting your house 3-4 times per week and a doctor will visit

once per week to check your child’'s health. They will provide treatment for ill-
ness when possible.

As part cof the study of ilinesses, rectal swab cultures will be done during
diarrhea and every 2 weeks regardiess of illness. Also fingertip blood samples
will be done 4 times in the year. We will also collect a very small amount of
breastmilk (1 c¢¢) from mothers who are breastfeeding their babies. This will
help us find out what protects babies from diarrhea. Children will be weighed
andimeasured each month and after diarrhea to find out if they are growing normally.

* Some children will have a test to find out if they can absorb sugar and milk
properly. For this test children cannot eat for & hours during the night nor during
the test. After the night-time fast they will drink a sugar-containing solution. A
sample of their breath will be collected 8 times in the following % hours. This
will be done by having them blow into a rubber bag or breathe through a face mask
for 15-30 seconds. Therc are no seriously harmful side effects but some children
may develop gas, cramping or temporary diarrhea after the test.

1

Each month and after diarrhea a female field worker will visit the home for
12 hours to find out what food your child is eating. This will be done by weighing
and measuring the food during preparation. Alsoc for babies who are eating breast-

milk, the child will be weighed hefore and after eating to find out how much milk
was eaten,

Information collected will not be given to anyone other than yourself. You
can aSk any questions vou want and are not required to take part in the study. The
subjegt is free to withdraw from the study and will still be treated st the Cholera
Hospital in the future,

1

Child%s name: VTS Number:

Child"s name: VTS Number: _ —
Child's name: VTS Number: .
Date: !

Mother/Guardian:s name:
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