CHAPTER II

METHODOLOGY

5. RESEARCH DESIGN

Randomized Control Trial:

This is a prospective erimental study which compares
d G-ORS on acute watery

—
diarrhoea of 4-5 ‘ The group intervened
with Pc.R-ORS is#€] L 5\-.; and the group with G-ORS is
the control gro . O use a gold standard
ORS as control 4 s available with 100%
efficacy. The Gl?\{ the available standard
ORS. Therefore, a be - o ght in comparison to G-ORS.

The subj demly by stratification

-
el

on age groups wﬁg int giclinical dehydration

(no and some) . B:her confounders are mmtrolled by in;lusion

and exclusji ﬁ i T%‘M subjects are randomly

allocated | lu jﬁﬂnﬂr e :_Eil]fi tudy on R-ORS was

blindﬁ,wﬁ' QS qiﬁj ' ﬁpf ' cErpTa‘gg mothers
' .ginelﬂ 3£T

and
clinlcap pers about e two distinct forms of ORS. The
objective outcome variables are recorded from clinical
assessment by doctors. Data is collected by the investigator

from clinical records.
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9.1.1. Figure 2. Schematic Diagram of Research Design

POPULATION
ELIGIBILITY CRITERIA: 4-59 months children
Diarrhoea Attendants at OPD & Emergency of ICH,B hospital
INCLUSION & EXCLUSION CRITERIA

IFICATION

Intervention:
teeding
Clinical Assessn . 'rqor

Data Recording 3

Objectives: RT »':' Y \\\ DAR

‘ﬁ
2 ‘-'A\ '
Overview of Schematdc Piagrait 6@sRes8arch Design:
A ,"..'J:' : 3
Out of total popu--f:"= fu— 9 months old children are

i

the eligible subje , per sample size the

. T ,—

subjects are screeh Mfion and exclusion

criteria from theEﬂiarrhoea attendants ﬂa OPD and Emergency
department © 'ﬂi ladesh (ICH,B)
Dhaka for 3 Iﬂ: : eﬂm{ﬁaﬂ b]eﬁa 1gned through
TN T T A MR

The subjects are then given the relevant ORS solution and

encouragement of equal early feeding. Four doctors assess
the clinical outcomes variables at 4 hourly up to 72 hours.

The efficacy of both ORS as primary outcome (recovery by day

3) and secondary outcomes are compared by data analysis.
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10. POPULATION AND SAMPLE

15 [ The study is implemented in the diarrhoea research
and observation ward of the ICH.B (Institute of Child Health,
Bangladesh) hospital, Dhaka. This is a child health research
and service delivery hospital having a history of 15 years

tradition with a good re

102 - Total 1

Jué%s to June 30, 1996).

The data collectio or 3 months with effect

S LT L :.‘-*’
from January 6, 18 3 A%

10.3. _Populatio ‘\K,gve in the capital city

of Bangladesh, =,10% of country’s total
population. ‘ »I£Q+J;4_ areas of the country. In
Dhaka, about 80% - low socio-economic status
as oppose to The safe water
access in Dhak-‘l I=.ngladesh (83%) . The

diarrhoea endem1c1ty is comparable with rest of the country.

Eligible %ﬂ%ﬁﬁ%?ﬁﬁﬁﬁﬁwe group having

highest incdidence of dlagrhoea and case fatallty

QW?ﬂ\ﬂﬂ‘iﬁu URNINYAY

10.4. Sampling: All the diarrhoea patients of Dhaka city

have a free access and equal right to attend the OPD and
emergency department of ICH,B hospital Dhaka, irrespective of
age, sex, and social status. Patients can attend the OPD and

emergency department directly without any referral.
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10.5. INCLUSION CRITERIA:

1. Age: 4-59 months - Children aged less than 4 months are

not routinely given R-ORS.

2. 8ex: Both boys and gir It is an ethical issue that

both boys and girls h ‘ ‘ t to participate in study.

3. Watery diarr7 ingwof "Meese stool. The normal
stool is formed ogif. Q bras L"feed pass soft stool.

Therefore, moth i ;“‘ the \definition of loose or

watery diarrho a definite watery

diarrhoea, the s t 3 loose motions in
last 24 hours withOCu@visabie” nd / or tenesmus/cramps.

4. Onset of dig¥ § appearance of first

. | ——— ) . .
loose motion asefe Mmdnimum onset of time
is 24 hours. To !ﬂudy acute diarrhoea £athout other therapy,

the upper ﬁﬂx dﬁ ﬂ )Tﬂ ‘ﬁs 96 hours. The
wit

reporting tipe is recor ours accuracy

Q‘mﬁﬂﬂ‘iﬁu URIAINYIA Y

5. >3 dtool in last 24 hours - A reporting of >3 stool in

last 24 hours is screened for inclusion.

6. Dehydration status: None and some - Following the WHO

guide lines?, dehydration is assessed by doctor (Table 8).
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10.5.1. TABLE 8. ASSESSMENT OF DIARRHOEA SUBJECTS FOR
DEHYDRATION STATUS

PROCEDURES SIGNS
LOOK: Condition Well, *Restless, *Lethargic,
alert Irritable Unconscious
Eyes Normal Sunken Very Sunken
Tear Present Absent Absent
Mouth & Tongue Moist Dry Very dry

Thirst *Drinks
poorly
unable

. to drink
FEEL:Skin pinche@oe < L GOE W *Goes back

on abdomen g® very slowly

DECIDE: \: Awwith >2 s1gn with
' 1l * sign
DEHYDRATION: SEVERE

(National

Cente Heal i atistics median: The
children having of Wt/Ht are graded as

malnourished and

E;;;;;;::::::::f_____-\‘

8. Afebrile: TEE norma emperature ﬂl 98 to 98.6%.

S i@iﬂﬁ?ﬂﬁﬂ‘fﬂﬁl X A
. AAINIUNINGINY, ... .

true privacy is contemplated, still a signed consent in

o

Bengali is obtained from subject’s parent. The purpose of
the proposed study and possible outcome for diarrhoea

patient are explained to the parents ( Form 4, page 78).
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10.:6: EXCLUSION CRITERIA:

1. Cholera - Cholera cases are identified through dark field
microscopy and are excluded. Since, cholera cases need

antibiotics and this is a co-intervention for this study.

2. Blood in stool is dyse \\ |d needs antibiotics.

3. Abdominal cramp Or _tenesmus y reported by mothers

as frequent cryings® Q&QS;?HN\ during motion. These

are the cardina

. e
4. Other infectig disaase. @ \
The antibiotics, amnt efg o .\

re"the efficacy of ORT.

sedlantibiotics or drugs.

and opiates have some

impact on the gut and e int

5. Any therapy :;'_,.;———— rrhcea = ’_ﬁ‘__ and antibiotic or

other antidiarrhﬁ}l dru paqgcnlthe gut which may

interfere with thefefficacy of @RT, especially the use G-ORS.

secause. o] Lo Mﬂiﬂ&m‘ﬁ
o e MELANG) IIANIINEIRLL, . .. =

the WHO gulde lines these cases are treated with IV fluid for

initial rehydration.

7. Mentally retarded child or mother are excluded for ethical

reason. child with sick or pregnant mother.
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107 SAMPLE SIZE®:

Primary Outcome - Recovery rate by day 3 (72 h)?¢3%
Recovery rate on Pe.R-ORS: PB;
Recovery rate on G-ORS: P,

Null Hypothesis

Alternative Hypo: or P, < P,

It has patients with watery

diarrhoea on R- by day 3 in ICDDR,B

hospital®. A ed to be clinically

significant. Si watery diarrhoea on

R-ORS with feedi CDDR, B hospitals, for

Pc.R-ORS with feédilhg --;? east a 92.5% recovery may be
expected in the same .._,_--_
ik ,w '

Therefore: -:a,"_-:--?'-'-'-'-m---i'----'-—--_s-‘ : 92.5% and 70%

Level of "_'_': : 5
Power of t ‘ test “J 80

ﬁiamwﬁ%wﬂﬁn:
IRT m‘mﬁﬂ P i M

o\°

o\®
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10.8. Procedure of Stratified Randomization:

a. Data collection period 3 months = 90 days

b. 6 admission days per week = 70 admission days
. 2 subjects per admission day X 70 admission days = 140
subjects

d. Total sample size = 128 subjects

e. 128 subjects argsstratified into 10 strata by one year

interval and dehydrati (none and some) .

G Following Eﬂg-—f:;;;- the first subject is
asked by tHE ag TS \H\xxg e a half of code card

and other subject in the same
the study ward. The

concerned atfedding .,nLEse las ORT intervention

i. There are 12-1 f?Jﬂrﬁﬂ_ stratum. When all cases are
found in any St;ﬁr' z pext available case fitted
with th OV df" By this way the

Subjects per stratum

are 1ncludjg

J

ﬂ‘lJEl’EI‘VIEWIﬁWEI’]ﬂ‘i
amaﬁn‘imumawmaa
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11. MANEUVER :0Observation and Measurement

11.1. OBSERVERS: The study assigned 4 doctors and 4 nurses.
3 doctors and 3 nurses are required per 24 hours. Another 1
doctor and 1 nurse are required to compensate leave coverage

and to be remained stand by.
) w tors examine the subject and
%’record form.
_.‘
E—
y

:}:iﬁék-
RN

 ﬁ\ list of activities.

11.1.1. On Admission

note baseline data o

11.1.2. During Hospi S assess the patients

and record the clia linical record form at
4 hourly and on ca
FORM. 1) input (ORS and

food) and output ' FUFTTE o omitus). They prescribe

They also maintain

investigation ang ra ;‘ “cording to the patient’s
condition and the tye : for the study. Attending

nurses carry out e

11.1.2. Z SHEET BOR.INPUT & OUTPUT

9
AT o

9 OUTPUT IN ml
YY-MM-DD hh STOOL YY-MM-DD hh URINE YY-MM-DD hh URINE
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11.2. MEASUREMENT

The variables are recorded 24 hourly from the time of
admission at 00 h to 72 h (day 3).
(24 hours: or One day is the unit of time from the time of

admission (00 h or 0 day) to end result during hospital stay

or retrospectively to f “‘Sf diarrhoea).

=

——

s 4 month. The 16th

2. Age - The mifiimg

day should be thi point for rounding a month.
Based on the loca Ad sogei1al events the mother’s
reporting is the primaeys souree  of the age of the infant.

Mothers can regs ] onth accuracy. No

variable is e«ﬁﬂ- 1 J}‘ Therefore, the use

of rounded age‘ﬂlll have no 1nfluencéan any outcome.

AU ANANTNEINT

3. Date of enset of dia oea - e mother can give an exact

oate SO T AT TN &) TER o ¢ o

recallfy The date is recorded as year, month and day.

4. Time of onset of diarrhoea - Mentioned in inclusion.

5. Date of admission - Exactly.
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6. Time of admission - It is recorded exactly with rounding

the hour at 30 minutes cutoff point.

7. Frequency of stool - Number of loose motions in last 24
h. This is a baseline variable. It is obtained from today’s

current time to yesterday’s same time. It is recorded as

interval data and exactl;

8. Weight in gram 3 é ighed without cloth,

using a weighing m ' ‘ \\\\ recision. This variable

edian NCHS and weight

change

9. Height inmm - T £1¢] rmeasured with a length scale
in supine position Fi',,-:- 1€el with 1 mm accuracy.
10. Dehydratio ystatus are N :----—_::;;;:.—_‘-f severe as per the
WHO guldellne ? - . careful to examine

)

the tongue by touaplng it w1th a dry and clean finger. (But

ket aﬁwfﬂlﬁ Ei“%ﬁ%&ﬂ 179
Qnﬂ&l&éﬂ NIUURIINGIN Y

12. Pulse rate - The femoral pulse is recorded for one
minute. Higher than normal pulse rate with low volume or

feeble pulse indicates dehydration and hypovolemic state.
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13. Respiration is counted during a quite period for. one

minute. A rapid respiration indicates metabolic acidosis.

14. Blood pressure in mm Hg is recorded with a small cuff

and a digital sphygmomanometer. A low blood pressure

indicates dehydration ovolemic state. The study

follows the Table respiration and blood
—J

pressure®: / —

11.2.1. TABLE 94 RIM 2

RESPIRATION AND
DREN

GROUPS PULSE

Rate /M1igl

TR
ATTON 'BLOOD PRESSURE mm Hg
EWASYstolic / Diastolic

Infants :120 -
Toddlers :90 - 130
Preschool:80 - 110

87 - 105 53 ~ 66
2956 - 105 53 - 66
95 =~ 105 B3 - 66

15. Stool samplé

microscopy to elﬁlude cholera and bloELy diarrhoea.

16. Interﬂ.yogi.ﬁ:!{l ﬂuﬂjﬂegla:]eﬂnj Pe.R-0ORS ©%
~G—ORSQ’1W]¢1 a qﬂ mlﬁm %wg ﬁcﬁ“'ﬁi with cup

and spapn as much as child can take or freguently according

A

o/ first motion for

to the WHO guide line (Table 10).
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11.2.3. VARIABLES MEASURED AT 24 HOURLY:
1. Date of record and time of record

2. Freguency of stool - The subject is put in diarrhoea cot

and is always provided wi

4 tagged pre weighted towels.

ion, the 2nd one is for

&s and the 4th one as

by pre weighted towel

The 1st one is for.
urine, the 3rd
reserve. Number

ect the next motion

\\Q:sotlon is recorded by

d from each motion as watery

count. A new t
and so on. A

doetors.

. Stool consist

with the date and time

or formed and is plot -3 on form 1.
A#x

of motion witl ‘Jlottlng, the point
of recovery iede . ‘ formed stool, the

subject is obsjﬂved for the next 24 ﬁELrs from the time of

NN gIns
FATINY A

gram faccuracy by immediate weighing of the used pre

weighted towel. Then stool output is expressed in ml /kg
/24 h. Nursing attendants are remain careful to collect
stool and urine separately. Mothers are also instructed to

cooperate with the nursing attendants.
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FORM 2. DETERMINATION OF DIARRHOEA RECOVERY & TIME OF RECOVERY
BY PLOTTING STOOL CONSISTENCY AND STOOL FREQUENCY

(Yes=Y No=N)

DATE TIME CONSISTENCY OF STOOL
YY-MM-DD h Loose Form No

Last motion before admission

gions after admission

6. The output of ur iE& regfrdediby the pre weighted towel

and is expressed in ml

. — 5

7. The output jF;‘

J}‘-eparate'pre weighted

i

towel and estim.led by weighing with 1% precision. Any spill

over amounﬂlu%fq)ﬂwﬁaw E’II’TTIST in ml /kg /24 h.
SRR TOLHNTTN A B

Deh¥dration status - None, some and severe

10. Pulse - Rate /m

11. Temperature - <99°F

12. Regpiration - Rate /m

13. Blood pressure - mm Hg (Digital)
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14. ORT intake - The amount of ORT consumed by a child is
recorded from the remains of ORT in the ORT jug. The

measurement of ORT is done by nurses in 1 ml accuracy. Then

the amount is converted to ml /kg /24 h.

15. _Onset of food intake - All the children are provided with

The onset of food intake is

food according to thei
recorded in h betw nd onset of food intake.
For breast feed aby on her breast and
babies suck milk . For other children,
they take food €8gg

16. Amount of foo p1¥dren are provided with

food according to 6 meals /24 h for the

!f ‘ -J
chlldren over 18 mont STt
S TS _:.

eals /24 h for rest except

.-
it

ihe amount consumed is

"cm1pre—weighed food

those who are e:

estimated by dedh

it 3 @ pEeciliin
o @mﬁmfﬂm gy
awm\m‘im U13N81a Y

elect vtes - Sodium, potassium. bicarbonate, and

nothers aremlnstructed to .weight

urea are assessed for the poorly hydrated patients. If needed
such patients are withdrawn from the study as failure of ORT.
They are then given standard treatment for dehydration.

18. End result: Recover, Failure of ORT and Drop-out
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11.3. INTERVENTION

Study : Precooked Rice-ORS

Control: Standard Glucose-ORS

(Table 10) for the
correction of de 3 e i tial rehydration phase

of 4 hours?.

11.3.1 TABLE 10. HYDRATION ACCORDING

DEHYDRATION STATUS

Wt in kg <5 11-15.9  16-29.9

Some dehydratLﬁ:____——————;—————————;ng
ORT in ml 200-400 400-600 800-1200 1200-2000

No dehydration:

ORT in ml 100—5%9 200-300 300-400 400-600 600-1000

quﬁmmﬁwmn
e R W INSDD DI RN R DR o

output and vomitus. Mothers are encouraged to feed their
children by cup and spoon with frequent small feedings.

They are instructed to feed ORT until diarrhoea stops.
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FEEDING: Feeding of food and home fluids are equally

encouraged in both groups.

FOOD: Recommended dietary menu, routinely followed at ICH,B

hospital. Home fluids ya 0lid food are altogether

defined as food and_ar YOV WHy hospital.

COMPLIANCE: The co NG “q:;:iffined as the amount
of ORS solution ¢ '-Ssb\y. lents with diarrhoea

according to the Qz:wens for initial and

NON-COMPLIANCE: Pat u to take ORT or are

maintenance phase

unable to follow thﬁgﬁé; me of rehydration will be

Y

Tl
i
CO-INTERVENTION: e poss1ble co-interventions re

——\ HHSRHTINEARTe e,

diarrhoea p ients withyg cholera dysenteriJ and other
1nfect%rwqa Q:ﬂ iﬂ&lﬁﬂﬂ%ﬂﬂq a:&’y during
adm1551on and treatment period. So the use of antibiotic is
not necessary. Other antisecretory and antispasmodic drugs

are not recommended to use for acute watery diarrhoea.
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12. DATA COLLECTION

12.1. Extrinsic Quality Control: Routine and spot supervision

and monitoring of clinical activities by the Chief physician.

12.2.1 Two times pretest g O @orm before study
for 3 weeks Janudfy---'

RATERS, NATURE OF VART _*_--_/‘! ORTANCE & STATISTIC:

L ViRE
For Inter-rater Re mﬁ\\\ tiple Comparison:

NATURE OF VARIABL ﬂﬁ F\‘\\‘ STATISTIC
RATERS: 4 DOCTOR i \

Stool consistency : D cilofomaous ‘ \f primary outcome. ICC
ughi g & 4\ outcome.

: Intgrva ‘Qf‘ defihe primary outcome. ICC
Objeciive. Aq,Q €8s prognosis.

Hard TSe== Segondary outcome.

= i'_-} - r. "
% O 4 A 6T prognosis. RN

‘"Wm' ‘ come

& X

I"“-\.

Stool frequency

Dehydration

Stool output S

bjectlve Secondary

ognosis. ICe
tcome.

1CE

“Wi’l T ﬁ AE
asure variables 1ndepen ntly.

SUBJECTS & METHODS: Sixteen U-5s children with acute watery

diarrhoea are admitted through screening criteria. Eight
subjects are randomly allocated to Pc.R-ORS another eight to

G-ORS. They are treated and observed as per methodology.
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REPETITIONS OF OBSERVATION: For the reliability testing each
subject is assessed for 4-5 minutes by each doctor and 1-2
minutes by nurses to measure the relevant variables. These
observations are conducted once in any day of hospital stay

of the patient. So, 6 subj on 1lst week, 5 on 2nd week and

another 5 on 3rd week bserved

STATISTIC: Intra-c efficient {ICC, x;,)] is &
reliability coefid ssed by using variance
estimates obtail of wvariance. For
single rating isons of inter-rater
reliability tes
r, = BMS-EMS / B - 1) + k(RMS-BMS) /n,

where BMS is betw ;f__e'W, are, EMS is error mean
square, RMS is be an  square, k 1s number of

raters and n is numb&r of sub- It reflects both degree

of correspond;yf——‘-——-‘"“**“ g; ically it has some
advantages. Fir%ﬁ, s ar ed"to aéaess reliability among
more than two ratlemss. Secondys it is designed for use with

terval dﬁi UHINHRIWEANT: aaca 15k stoo

output and ORS solution fintake. s Deh ydratiion status is a
ordlng ﬁ’] a ﬂﬂa imn’-}i’l wﬂ ’;acglle only for
pair raters comparison. But for multiple comparison the ICC
can be applied without distortion to data on the ordinal scale
when intervals between such measurements are assumed to be
equivalent. So, the ICC is applicable for dehydration status

©

as it is measured with 3 ratings: None (<5% wt. loss), Some
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(5-10%) & Severe (>10%). The data that are rated as a
dichotomy, the ICC has been shown to be equivalent to measure
of nominal agreement, simplifying computation in instances
where more than two raters are involved®. 1In this study, the
stool consistency is ; dichotomous data (formed and watery)

and four doctors are involv Moreover, stool frequency and

stool consistency are to define primary outcome

(recovery) . ‘e for stool frequency,

same index shoul sistency. Therefore,

the ICC statis cable for multiple
comparisons on \\\'~ 1l is a perfect and
desired reliabi V\i very hard to achieve
such target. ments, the ICC >.90
ensure a reasonab
RESULT:Inter-rater ,_;,;-" inJ(MultipleComparisons):

Stool consiste

Dehydration:r, iﬁ ______
Stool frequency:!ﬂ =
Stool output:r, = @ &89

mmmmmwmm

12.2.3. Valldatlon of wefgh rﬂ sgale, Pre hted tagged
towel %agrlﬂ}ain jmil ’1’3 mﬂflax once a week
during study with the respective standard scale.

12.2.4 Provision of written detailed instructions

Check-list of activities for the doctors, clinical clerk and

nurses are prepared to follow the procedures of studi.



74

12.2.5. Data Checking, Verification and Computer Entry:

Data checking and verification is done with clinical records.
The data form is designed in pre-coded with detail layout
(FORM 3, page 112) to minimize the transfer error. It is

pretested twice before the collection. The investigator

collect data from cli on admission and then 24

e nély entered data by using

hourly up to 72 h.

Dbase package. 7

12.5 ANALYSIS:

12.5.1. Comparigon d G-0ORS

12.5.2. Base ‘l
F §

VARIABLES DATA TYPE

Age of children in Interval

Onset of diax Interval

Frequency hﬁ:i; 77777777 nterval
Dehydration s@tus: \[o)¢ mOrdinal
Nutrition sta'f\;h: ‘wt/ht% cﬁlmedia&: Intperval
12:5.
1. End

of ORT and drop-out. There is no drop-out category. Therefore,

the primary outcomes are recovery and failure.

2. Recovery from diarrhoea is determined from three variables:

frequency of stool, consistency of stool and time of recover.
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3. Duration of Diarrhoea on ORT is determined in hours from
the time of admission and time of recovery. The total duration
of diarrhoea is computed by adding the duration of diarrhoea

before admission to the duration of diarrhoea whilst on ORT.

s recovered on ORT within 3

days or followed-up, ax in .,;;-jpr analysis of secondary

—J_ .
%val means observations

variables on days ‘~"~%; 11 .

12.5.3. TABLE 1} D. DATA TYPE

OUTCOME VARIAB ll/g ﬂ\\\ DATA TYPE
End Result:Prima ~om "' 2 \ \“ Nominal
Primary outcome: fRefoves d#failur :  Nominal
Duration of diarriilPear—petwe Set ~:  Interval
Total duratio Interval
onset of di
ORT intake i.HQN‘ Ratio
Onset of food ntake after ORT mlnuﬂl : Interval
S W?Wﬂmiwmﬂi
Stool out@bt in ml/kg / 24 Ratlo

o AKINTRIH Y112 8~

too con81stenc : watery & formed /24 h: Nominal

Urine output in ml/kg /24 h : Ratio
Vomitus in ml/kg /24 h : Ratio
Dehydration status: no & some /24 h : Ordinal

Weight change in g/kg /24 h :  Ratio
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13. DATA ANALYSIS

13.1 Soft Ware: Dbase / SPSS PC+ /EPIINFO /Xedit / HG

13.2 Hard Ware: PC AT 80

Step I1: Transfer of Dbase de

to SPSS system data.
Step II: Frequency %ective outcome data by

intervention are ot“--..u».' edy o@ type of distribution.

Step IIT: Tabul w ordinal data by
RS

intervention and Mg

interval and ratioglaga Y ’§\\\ are done.

Step IV: The stati \ \ e with 95% confidence

test for 2%2 tables -.i._-f je \ mine the association of

tandard deviation) of

limit and significang P:<.05. The Chi-square

dehydratlon status and. SEXOf ady subjects at baseline and

recovery of di Chi-square test of
trend is used tO fl?»s _jesi of age groups and

N A
nutritional statu at baseline. Two tailed independent t-test

is used forﬁgu E}&éﬁlﬂﬁﬁ;ﬁwﬂ;ﬁﬂ? and duration of

diarrhoea. %X2 table 1s used to descrlbe the dehydration
statusarw qﬁ&ﬂ iﬁx%ﬂ ﬁq ‘a wmac—%l/atlon days.
Mean+SD are used to describe the data on frequency of stool,
stool amount, vomitus, urine, ORS solution, food intake, onset
of food intake, duration of diarrhoea, and weight change
during the 3 observation days. If mean is less than SD, then

logarithmic transformation is done.
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14. ETHICAL REVIEW

14.1. The study is obliged to follow all ethical aspects
imposed by Ethical Review Committee (ERC) of ICH,B.

newer product, it is tested
I} are the critical sufferers

of diarrhoea, 1 1&
J

suffer of diar ' g: on both. To ensure
the safety of ¢ ‘ y._x;\:: ] symptom or side effect

ecessary action or

14.2. Since Pc.R-ORS . :

first for efficacy;
Boy and girl are equal

is to be «r

withdrawal £ :ssary treatment. The
study follow , - nmended method to manage
diarrhoea patie ; ST BOLY, evaluate and prescribe
therapy at 4 1i rses provide services

according to do FRSHHK *"j\“ So, there is no risk.

14.3. The confldenJ: wwns data collected is maintained
and informatipn ot passe av one. Anonymity of the
-‘» code numbers.

subjects arg’g
There is no @sk S z@racy is contemplated,
still a signed consent in Benga11 iS obtained (FORM 4. in

Engmhﬂﬂﬂ ATPNINELTIEL. " i
potenti f] nt 1is explained
to the concerned attehdant or ghe mothergy

ARIANNIURNATINE A Y

The result of the study will help to introduce a

cheaper, readily available, and more effective ORT by using
nation’s own resources. Consequently people will get
confidence to make homemade Rice-Salt Solution. If
necessary to monitor the patient’s status, the study may
collect 5 ml blood. This would not cause any harmful

effect.
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74.3.1. FORM 4. CONSENT FORM (used in Bengali)

This is to inform you that the Chemical Dept. of BUET has
developed a precooked Rice-ORS which does not need cooking
and readily suspends/dissolves in water. It needs clinical

testing on acute watery diarrhoea of under-5 children.

,// alth Development Program
un@lalongkorn University,
g going to be compared
) ound that R-ORS is more

beneficial than B of hospitals are

—a—

As a part of Master’s
under Thai CERTC
Bangkok, Thailandy

with standard Gluco

using R-ORS whi

Your child 1is a treatment. We would

like to allow yo in this study 1if

he fits the scree itez: fl child will be either

treated by Pc.R-OR q’r; random chance.

In addition, your chyldﬁzll L be encouraged to take normal

K
]

v ?j . The study will

= ".le

food for dlarr@ea as earl

last for 4 day

As per study pol:l.cy, a stool sample will be collected on
admission. ﬁ ﬁ blood may be
collected ﬁjm dmaﬁi ﬁﬂqﬂ?Your child will
be allowed to go home ¢after 24, hours of grecovery from
croccRel) BB A G SA frblenes. o
may chdose not to participate in the study. any case,
appropriate treatment of diarrhoea as available in this

hospital will be provided to tour child. You can withdraw

your child from the study at any time of treatment.

DATE LEI/Signature of Guardian Signature of PI.
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LIMITATIONS AND OBSTACLES

The study is not blinded and it is not possible to blind

the observers.

the study was put in a

; és on a priority basis.

According to rese

queue with conc

Political crj

AULINENINeINg
ARIANTAUNNINGIAY



g0

16. EXPECTED BENEFIT AND APPLICATION

1. Rice-ORS will givé self sufficiency by averting

dependency on external supply of G-ORS.

4. Pc.R-ORS w ufage ghe\ta gét users to

promote ho oea using home

ingredients endently.

5. If practicable,_3%ﬁ£;¢3‘ gould have a profound

1mp11cat fn in the primary nheal 4

yes ~care strategy
l.

-

of early mqm.~ G home for the

I

u-l
control of Q}arrhoeal dlseases (CDD) program of WHO.

ﬂuEI’JVIEWliWEI']ﬂ‘S

l

QW’WNﬂ‘iWNW\’mmﬂH
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17. RESULT

17.1. BASELINE, INTERVENTION AND COMPLIANCE

17.1.1. TABLE 12. Baseline Parameters of the Study Children:

It shows the =d cy for confounding factors
The male children ar LG 1ﬁ5§=¢ than the female in both
'] —J_
groups. But male are similar for both

groups. The rangg 'f- ‘\i\*wnths The mean age of
children are slig ) ) \ Shgroup than the G-ORS
Also the trend of age
group distributiogl age fa. “;;ﬁi' Alar .y Nutritional status as
Wt /Ht% of media ssed in both mean and
trend. Both the fig atistically significant.

The range of stool freguenc /, _ hours before admission is
3 to 9 in both.-s;Tift:zfifﬁ?;;====::3::;iwequency is slightly

more for Pc.R-O@B grou 1)@Fut not significantly

differ from G-ORS grQup (4.92 . The diarrhoea period in

hours £rom &uﬂg Qélnmﬂﬁ §lé| Ei’]ﬂﬁ more in Bc.R-ORS

group than G ORS grou Bit the diaxrhoea periéod in hours (h)
tron BT BINEUNBNLALEY TR c-cns cro
than Pc.R—ORS group. Both the differences are not
statistically significant. Almost 70% of cases are admitted
with no dehydration in either group and the rest are with some

dehydration.



TABLE 12. BASELINE PARAMETERS OF THE STUDY CHILDREN

PARAMETERS Pc.RICE-ORS GLUCOSE-ORS P
N = 64 N = 64
SEX:
Male 34 (53.12) 34 (53.12) NS

Female 30 (46.88) 30 (46.88)

Vl//

AGE IN MONTHS:
Mean
+SD
Age Groups:

18.64 NS
8 58

4=11 (23.41) NS
1223 3 (51.62)

24-35 8 (20.25)

36-59 e (4.72)

WEIGHT PER HE ENT \OF MEDIAN OF NCHS:
Mean 2 89 NS
+SD 4.95
Groups: '

75-80 2 (18.42) NS
81-85 4 (21.91)

86-90 P ATATWT) W 27((42.26)

Mean weight in g F=f3——= 11.15 NS
TSD 340

STOOL FREQUENEH-—EN-—24 HOURS BEEORE-ADJ1SSTON:

Mean 4 NS

+SD ED q357
DIARRHOEA PERI@D~IN HOURS EROM ONSET TO ADMISSION:

g ﬂUﬂ?ﬁﬁﬂﬁWﬂﬁﬂﬁ e
%m FiniaD) '@ﬁg‘%ﬂ VI@"}% &jﬁfﬁ ADNISSTON:

1.40

DEHYDRATION STATUS ACCORDING TO W.H.O GUIDE LINES:
No 45 (70.31) 46 (71.88) NS
Some 19 (29.69) 18 (28.12)

P: Probability
() Number in parentheses indicates percentage
NS: No statistical difference
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17.1.2. _Compliance with ORS Solution According to W.H.O.

Guide lines of the Cases Entered into the Study: Following

admission into the study the cases are fed respective ORS

solution as per the WHO (World Health Organization)

in either group 62 cases
-ORS group and 61 cases

comply with G- , 1 ‘ u:ﬁﬁ:ORS group. The non-

AULINENINYINT
AU INYAE
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17.2. IMPACT ON PRIMARY OUTCOMES:

17.2.1. TABLE 13. OQutcomes of Cases Treated with ORS Solution

as Intervention and Followed-up for 3 Days: By day 3,

significantly (P: .005) more diarrhoea cases are recovered in

Pc.R-ORS group (82.8%) than those of G-ORS group (60.9%).

of Proportion of Recewvery bydDayedwseie Pc.R-ORS and G-ORS:

There by, the failure rat- ss for Pc.R-ORS group (17.2%)

than G-ORS group (39.1% “ny \xv e Alternative Hypothesis

Difference of Propo

Standard Error of feren i\ on of Recovery

(Recovery rate for ‘rate for G-ORS: By

Estimated populatigh

(P, - P,)

Since this value is g

and N, or N, = 64)
= (Chi-square:7.57)
L 968 (1-a) . The difference
is not due sampling ( iLion in two groups. And the

ference. If this

sample size is eho

e
e, —
L

true difference‘?, ‘E‘ han 5% chance of

rejecting a trueiﬂifference GE recoverﬂﬂ

pie, aieedfl AN NS WA Sire cor cases

continued more than 3 days. Fallurqnpf ORT intgrvention
incrudeh WL B} S8 dAA 30 849 s cave e
others. cases like referred for complication related to ORT,
non-cooperation and non-compliance. Statistical significance
are not found due to a few number of cases are recorded

against these categories.
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TABLE 13. OUTCOMES OF CASES TREATED WITH ORS SOLUTION AS

INTERVENTION AND FOLLOWED-UP FOR THREE DAYS

OUTCOMES Pc.RICE-ORS GLUCOSE-ORS
64

RECOVERED .005

FAILED
(a+b)

a. Diarrhoea
continued
>3 days

b. Others*

() : Number in parent
* : Complication related
medication and Non-gt

crcentage
-cooperation/demanded other

AULINENINeINg
RIAINIUUNINY 1A Y
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17.2.2. FIGURE 3. Cumulative Rate of Recovery of Observed

Cases Using ORS Solution: Considering the cumulative rate
of recovery by day 1, 43.8% cases have recovered on Pc.R-
ORS and 9.4% on G-ORS. By day 2, a greater divergence is

seen as 79.7% cases recovered on Pc.R-ORS while only 42.2%

of those on G-ORS. total 82.8% cases have

recovered on Pc.R-ORS 50/ d -ORS.
N, ﬁ ‘
, i

FIGURE 3. CUMU

3
-

OBSER 3.8

80
E 60
b £} || INTERVENTION
540 ) || *pcr-oRs
. 1l | =G-ORs
o
i1 NYING
AR VTR A Y
Pc.R-ORS 43.8 79.7 82.8
G-ORS 9.4 422 . 60.9

DAYS OF OBSERVATION
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17.2.3. FIGURE 4. Duration of Diarrhoea in Hours for

Observed Cases Using ORS Solution: Children of both groups

have suffered an equivalent time periods in hour before
entering the study. These figures are 43.28 * 14.24 h for
Pc.R-ORS group and 42.61 * 13.38 h for G-ORS group and are
not significantly different. The duration of diarrhoea
/’ificantly less (P:.0001)

ﬁ h) than G-ORS (60.06

of diarrhoea , the

during intervention peri
for those on Pc.R-
+ 26.47 h). In term
Pc.R-ORS group s .0001) less period

(87.18 £ 31.28 U2.72% & 8783 B},

FIGURE 4. DURATIO DIARRHOE? : FOR

120

100

. INTERVENTION
@ [ Ipc.R-ORS
o =
0 = i £l G-0Rs

NaY

ON ENTRY ON STUDY TOTAL
Pc.R-ORS 43.28 43.23 87.18
G-ORS 42.61 60.06 102.73

DIARRHOEA PERIODS
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17.3. IMPACT OF INTAKE

17.3.1. TABLE 14. Status of ORS Solution Intake in ml/kg

/24 h During the Observation Days for Cases Usinag ORS

Solution: Mean intake of ORS solution is less for those

consuming Pc.R-ORS solution to accomplish prevention of

dehydration and recovery G-ORS on day 1 to day 3 of
observation. On day 1)tk p consume 76.40 ml and
Pc.R-ORS group consuime-64 .86 -mliy 2, Ehe G-ORE ‘group

day 3, the G-ORS 36 "ml, and Pc.R-ORS group

consume 40.10 mﬁ ’ nsume 24.82 ml. On

consume 24.30 ml W a remarkable down

trend intake of - : day, 1 to day 3 in both
groups. S AT
&q;:.w 4,
A
WL Y

TABLE 14. STATUS OF OR&-SGLUTEC E (ml/kg/24 h) DURING

-
-

“*-' ING ORS SOLUTION

il

THE ® 4 -C‘pm.nt-.‘;.‘--ﬂ,\ N AU AL LT

DAYS "A Pc.RICE—O&ﬁ GLUCOSE-0ORS
. — 'V
DAY-1 ggn ¢ 3&';‘5 :EZLO
+ 19.44 = 31.50 g
AW ANNTIUHNRIINEIQ L
DAY-q Mean 24 .82 40.10
+SD 17 =30 22 .45
N 10 30
DAY-3 Mean 24 .30 23,836
+SD 12.36 16.56
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17.3.2. TABLE 15. Status of Food Intake in ml /kg /24 h

During Observation Davs for Cases Using ORS Solution: On

entry into the study more amount of food is consumed by
Pc.R-ORS group (41.43 ml) than G-ORS group (24.07 ml). On

day 2 and day 3, food intakes are not different. But

Pc.R-ORS group maint ble amount of food intake

(more than 40 ml =0ORS group.

Oon entrx-ﬁl!',ff ‘ .\\Qjm;;Of food intake is

2.42 £ 1.54 1 72 £ 1.73 b fer G~

ORS group. T ... able.

xw / \\\\
TABLE 15. STATUS T ff,-
' Ly

S USING ORS SOLUTION

g /24 h) DURING THE

DAYS -—\ ' UCOSE-ORS
, il 64
DAY-1 Me 41.43 24.07
tSD ¢ o, 18.43, 10.26
ﬂuﬁl\m&mwa\’mﬁ
Mean
+SD dis 23 10 9qu
Mean 44.16 34 12
+SD 16.02 10.75
ONSET OF FOOD INTAKE IN HOUR
N 64 64
DAY-1  Mean 2.42 2.78

*SD 1.54 173
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17.4. IMPACT ON OUTPUTS

17.4.1. TABLE 16. Status of Stool Output During the Observation

Days for Cases Using ORS Solution:

a. STOOL CONSISTENCY: At the point of entry, all the study

children's mothers reported a loose or watery stool consistency.

By day 1, 37.5% of childremn C.R-ORS and 15.6% on G-ORS have
passed formed stool. of children on Pc.R-ORS and

42.9% on G-ORS ha 4 o . By day 3, 40.0% of

children on Pc.R- : 9% ~omG-0

RS have passed formed
stool. The childr assed more formed stool

in day 1 and dayf {ose h G- ‘roup.

b. STOOL FREQUENCY

LNto the study children's
mothers reported an ﬁﬁ; 5 _ oose motion in last 24 h for
Pe.R-0RS group. and 4.9%-f- oup. These reporting stool

frequencies ar{,_

—_—e—

;F\ol frequencies are
higher for G- O'§(=u o1 group (2.44). Also

on day 2 the stoo frequen01es are hlgher or G-ORS group (2.62)

than Pc.R- Oﬁ ﬂﬁpqnﬁﬂ ﬂ? W)Efz/] ﬂcﬁl frequencies are

similar in Qth groups

ama\an‘im URIINYA Y

c. STOOB AMOUNT in ml /kg /24 h: Stool purging rates are further

validated from the observation of stool quantity. On day one,
40.02 ml of stool output is noticed for G-ORS group and less
amount (28.30 ml) for R-ORS group. And a similar trends are

noticed on day 2, day 3.
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17.4.Z2, TABLE 17. Status of Urine Output in ml /kg /24 h During

the Observation Days for Cases Using ORS Solution: On day 1,

the urine output is 21.83 ml for Pc.R-ORS group and 19.21 ml for

G-ORS group. On day 2, G-ORS group has passed higher amount of

urine (25.58 ) than Pc.R-ORS group (22.72). On day 3, both the
group have passed compa W of urine.
e

TABLE 17. OUTPUT (ml /kg /24 h) DURING THE

OBSERVA 7 ot ‘ CASES U ( ORS SOLUTION

DAYS h RS | ‘\‘f“u».

DAY-1 Mean
+SD

N

DAY-2 Mean
+SD
N

DAY-3 Mean
+SD

‘o L7
AUYINENINYING
17 .83 Sta;x?g of Vomitus ifi ml /kg /24 h Duringi ‘the Observation
MMMMQ? 1& a BJchildren on

Pc.R-ORS and 12 children on G-ORS group has passed vomitus. On

day 2, one child on Pc.R-ORS and 7 children on G-ORS has passed
vomitus. On day 3, both the groups have any vomitus. The data is

not enough to estimate any difference.
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17.5. IMPACT ON DEHYDRATION AND WEIGHT CHANGE:

17.5.1. TABLE 18. Status of Dehydration During the Observation

Days for Cases Using ORS Solution: On admission, about 30% of

children have some dehydration in both groups. On day one,

65.6% of children have devéler dehydration in G-ORS group

as oppose to 31.2% in Pe.R- n day 2 and day 3, most

TABLE 18. STATUS : RATL 'v~ THE OBSERVATION

DAYS
N =y

DAY-0 No ~445 (70.31) 4GS, a)-
Some \*19 (29.69 ;
N

DAY-1 (34.4)

S°F11JET’WFEWITW BIn3
Y RN LR INNA Y

N 11 Sl
DAY-3 No 10 (90.9) 25 (80.6)
Some 1 (9.1) 6 (19.4)
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17.5.2. TABLE 19 Weight Change of the Children During the

Observation Davs for Cases Using ORS Solution: The data used

here are logarithmic transformed from g /kg /24 h. By day 1,
the children on Pc.R-ORS have gained more weight than G-ORS

group. The weight changes are 2.13 + 0.70 for Pc.R-ORS group and

1.64 + 0.11 for G-ORS g these figures are 2.15
+ 0.69 and 1.74 + 0.3 N ‘)E Pc,R-ORS group and G-ORS
group. A few dato o 2117 e-to cal culate weight change

on day 3.

TABLE 19. WEIGHT [NG THE OBSERVATION

DAYS F : / GSING \ O SOLUTION

DAYS GLUCOSE-0ORS
, “EE v 61
DAY-1 apd . 2.13 N f
,.
I
31 ®.
DAY-2 Mean f 215 1.74

AREINENING IS
TR TENNTEANTINE AT
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18. DISCUSSION

This is a randomized controlied trial. It has

strictly followed the inclusion and exclusion criteria.

As a result the study has omly selected homogeneous

subjects. The e \ ing variables are
controlled through & i at dehydratioh status

and age of th or

al status, pre-

admission diarr .~q{ frequency are

controlled throuagl ‘K\ s a result these

variables are " com wo groups at the

beginning of study. \ \ il. Only 2 cases

from each group are uring study period.

Because their parent atisfied with the only

megdications. It is
£,

6| because their

treatment of ORT
not poss1b1e

]

parents quitteiﬂthe osp discharge on risk bond

T AUEINENINgIng

The study cannotécompare the Pc.R-ORSguith a goid
<t bl oAso| 1| e bt dlbmbeedd EdarkBheld-ons s
avai]lb]e. Thereby, the study compared Pc.R-ORS with G-
ORS. Both the ORS solution are randomly given to the
randomly selected homogeneous subjects. The study is not

blinded, since it is not possible to blind any body
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involved in the study, as R-ORS is easily identifiable.
Almost all the cases in both groups comply with the
treatment regimens as per criteria and with the provision

of equail feeding encouragement.

While the origi othesis was to investigate if
packaged precooked. g]ucose polymer would be
viewed as effice » 3 packaged G—ORS under
ates superiority when
used with som _ ' g diarrhoeal children.
By day 3, 82.8 covered, in Pc.R-ORS group and
\ Investigating the
alternative hyp +“Br ion of recovery by day 3
.75 and is much greater than
1.96. This true __ ecovery rate by day 3 may
not be due t¥g :—mm-- Joups. And the sample

size s enougilﬂt

are st rengtheneg by the cumu t1ve recovery rate (Figure 3).

ﬁu@q%ﬁmgw R F) Fre cuminative rate

of recove y by day 2 igf79.7% gases on Pc‘a,—ORS while only

o SR T IS Vi BIABHE. o orecer

divergence is seen. By day 1, 43.8% cases have recovered on

o merence. These findings

Pc.R-ORS and 9.4% on G-ORS. And these differences by day 2

and day 1 are highly significant (P: .00001) in comparison



at

to day 3 ( P: .005). If this true difference is rejected,
there is less than 5% chance of rejecting a true difference

of recovery for Pc.R-ORS than standard G-ORS.

This finding of better recovery for Pc.R-ORS is

further justified by shorter duration of diarrhoea during

the intervention peri AN\ igure is 43 hours for Pc.R-
ORS group and 1is “he éoup (60 hours) and both
groups entered “ i

diarrhoea peri®d 3 These re 1ts are also seen in

ivalent pre admission
previous clinTCajf g but not with
packaged Pc.R=0R éf- 20 G\ USbse po1ymerﬁ. The
biochemical me€hafiifm 55 hat )| RiCe has 10 mmol/1 and
111

glucose has i.e increasing the

mmol/1 increases the csme rhoea. The Pc.R-ORS having

high glucose Mo rs (56%). hig~ study used Pc.R-ORS

having low glué Mot ic activity remains

almost equiva]ﬁﬂ:to R-OR By defi&ﬂtion - failure of ORS

solution ﬁﬁﬁﬂm ﬁ)ﬁfﬁﬂ}i cies of diarrhoea
continueﬂr an'3 aﬂ, efe i n plication relatec
N

to oaTmacQ;ﬂjtyun wpiﬁﬂmé‘ﬁt atistical

signijficance are n due to a few number of cases are
recorded against referrati, non-cooperation and non-

compliance.
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Meta- ana1ys1s of the clinical trials that tested
R-ORS with dehydrated children has demonstrated a mean stool
output reduction rate of 18% in non-cholera cases and 36% in
cholera cases. Stool volume increases with 1increases

purging rate due to increased output of water and

electrolytes with stool e diarrhoeal stool is not a

non-cholera cases and

observed recover/as rQ’tcome variables. The

recovery of diar

formed stool.

purging and sto his study diarrhoea

recover means th hours with a point

ebjective variable and
confirmed by pre w e'd -t d gge >wal count with recording

of time in hour. s a subjective variable

and depends on th?_ﬁﬁp, and perception of the

observer. The \sfudy assigned the doct who had 3-4 years

R

m are and also trained
|
for 2 weeks and }he1r re11ab111ty tests result ares more

hen <0%. ﬂ‘lJEl’J‘l’lEWlﬁWEl']ﬂ‘i
QRIRHN TR URATADAR Y e e

Pc.R-0ORS group consume. And there is a remarkable down trend

of experience of-

intake of ORS solution from day 1 to day 3 in both groups.

The Pc.R-0ORS group maintains a stable amount of food intake
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(more than 40 m1/kg/24 h) than G-ORS group. On entry into
study, the onset of food intake is 2.42 + 1.54 h for Pc.R-
ORS group and 2.72 * 1.73 h for G-ORS group. This
difference is comparable.

In this study, RrORS group shows less stool

(28 m1 vs 40 m1) on day

1, (23 ml vs 31 ml1)™6 & ml vs 33 ml ) on day 3
of observation. y OR passed more formed
stool than G-ORS gratip sel fandings,are 38% vs 16% on day

for Pc.R-ORS and G average of 3 days

- \ N
1, 70% vs 43% on da ahd+40%. Vs :::TQP day 3 respectively
M 0\

observation, the st ignificantly higher

for G-ORS group as apposed fc .R=ORS group. These data
g
5 shorter duration of

validated the better _Fecovel and
)5

ol

=

diarrhoea case: ' i—~ORS group.

= X

CorresaELding to the less st£l1 output, Pc.R-ORS

group showﬂﬁsﬁ.ﬁmzmﬁgw Hwﬂﬁned stool, less

ORS solutiofl] intake, more food intake. Thereby, Pc.R-ORS
¢ o o/

o QRGN TURNTINY T e oo

gain than G-ORS group. But urine output is not increased in

Pc.R-ORS group than G-ORS group. Probably, G-ORS group

used more ORS solution. The impact of ORS on vomitus is not
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comparable, probably the study included only cases with no
and some dehydration. And a few cases developed vomiting,
probably both groups followed the treatment regimens
strictly. Or the sample size 1is nhot enough to detect the

impact on vomitus.

The result

[ ;;ili’]] help to replace the
J

currently used R-0O Pr-qué:;in clinical practice.

More studies needg jeric diarrhoea, cost-
effectiveness and fore recommendation

for field supply

AULINENINYINg
PRI TUAMINYAE
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