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Summary

This was a thirty cluster survey; carried out to identify the factors which limit
ORS intake during a diarrhoeal episode in rural Bangladesh. 420 mother-child
pairs were investigated. In addition to the verbal interview, the index child was
examined physically and mother's skill of preparing ORS was assessed. The
ORS was known to more than 95% mothers but used by only 33.3%. The
average intake of ORS was 320 ml per diarrhoea day. The correct amount of
oral rehydration fluid was received by 145(34.5%) cases. Twenty eight socio-
demographic-maternal-host(child)-environmental factors were studied for
their probable influence on intake of correct amount of oral rehydration
fluid. In bivariate analysis, fourteen factors were found to be associated
significantly with oral rehydration fluid intake (P<0.05 - <0.0001).These
fourteen factors were treated with stepwise logistic regression analysis.
Sensitivity and specificity were the key measures for decision of best fitted
model. Acombination of child age, mother's education, socio-economiccondition
and method of feeding ORS provide the maximum sensitivity (90.20%) and
specificity (74.19%) for predicting oral rehydration fluid intake. The study
emphasized the need for further strengthening of health education
incorporating the findings of the research to ensure required amount of oral
rehydration fluid intake during diarrhoeal episode.

Introduction

Diarrhoeal disease has long been recognized
as a leading cause of mortality and morbidity
specially in developing countries.1,2A child
has a median number of 2.6 episodes of
diarrhoea per year which is equivalent
globally to an estimated one billion episodes
each year with the outcome of 3.3 milIion
deaths among under-5 children.2 It is
estimated thatchildren inBangladesh suffers
from3.5-4.0diarrhoealepisodesand260,000

deaths per year.3-5Most of the victims died

due to dehydration.

Oral rehydration therapy (ORT) corrects
dehydration including hyponatraemic and

hypernatraemic dehydration and prevents
death.6-1OThe WHOIUNICEF recommend

the treatment of dehydration with oral glucose
electrolyte solution (ORS).11After more than
one decade ofORS promotion in Bangladesh,

it is known to 92.5% of mothers but used by
only 15% and the mean quantity of ORS

intake is 300 ml per day which is less likely
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to be adequate. 3This study was carried out to
find out the factors which could limit the

intake of ORS in Bangladesh.

Materials and methods

This was a thirty cluster community based
study conducted in rural Chittagong of
Bangladesh.Theclusterswereidentifiedfrom
a cluster identification form, prepared based
on the latest census. A total of 420 mother -

index child pairs, 14pairs from each cluster
were investigated through pre-tested semi-
structured questionnaire. The sample size
was determined from the "Table of sample
size of cluster sampling"Y The expected
proportion was taken 0.05 which is the point
prevalence of diarrhoea. The index child was
an under-5 children with acute diarrhoea.

The childrenwithsigns of severedehydration
were excluded from the study. The starting
point and direction of house visit in each
cluster for data collection was determined

according to the procedure described by
WHO.'3

The index child was weighed and examined
clinically. WHO case management chart'4
was followed to diagnose the state of
dehydration and to calculate the amount of
ORS required for rehydration. After the
interview, the mother was requested to put
the amount of water in a container equal to
the fluids given to the index child in last 24
hours and the amount was measured with a

graduated cylinder in milliliter. The mother
was also provided with a packet of ORS to
demonstrate the preparation of the solution.
If the whole contents of a packet was
completely dissolved in 450-600 mlof water
was taken as correct preparation. 3The feeding
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of ORS by spoon to a child of less than two
years and by cup/glass to a child aged more
than two years were considered as correct
method.14

Data were collected on socio-demographic,
economic factors, knowledge & perception
of mothers regarding childhood diarrhoea
and its treatment, physical and clinical
condition of the children and some related

factors. The chi-square test and step wise
logistic regression analysis were done to
detect the factors associated with the amount

ofORS intake. Data were analysed using the
software SPSS-Windows.

Results

The age and sex distribution of the children
are shown in table-I. The cases were foundto

be distributed in equal approximation
amongst the age and sex groups except 6--11
months age group where the proportion of
diarrhoea cases were higher. Among the 420
index-children 51.4% were male and rest
female.

In 97.6% children, the duration of diarrhoea
was between 1-5 days and 63.8% had 3 - 5
stool per day (Table -II).

Table-I: Ageandsexdistribution of thechildren
with diarrhoea

Age (months) Sex Total (%)
Male (%) Female(%)

0-5

6 - 11

12- 23

24 - 35

36 - 59

Total(%)

8(3.9)

34(16.7)

43(21.1 )

41(20.1 )

78(38.2)

204(48.6)

12(5.6 )

30(13.9)

47(21.8)

36(6.7)

91(42.1)

216(51.4)

20(4.8)

64(15.2)

90(21.4 )

77(18.3)

169(40.2)

420( 100.0)
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The mothers of rural Chittagong recognized
six types of diarrhoea such as, daeria (watery

stool), amasha( loose stool mixed with mucus),

rakta amasha(blood and mucus in
stool ),dudhaga( due to ingestion of engorged

breast milk), badhajam(indigestion due to
overeating /wrong food) and loose motion.
The use of ORS in daeria was known to

95.2% mothers and only 16.0% mothers

mentioned the use of ORS in other types of
diarrhoea. About 75.0% mothers told that
ORS should be started after 1 - 3 loose stool.
The ORS should be continued till loose

motion stopped was known to 75.5 % mothers
in contrast to only 12.3% mothers knew that
ORS corrected fluid and electrolyte loss. The

correct amount of oral rehydration fluid
required for the child was known to
124(29.3%) mothers.

The ORT was received by 220(52.4%) cases
but in case of daeria it was 76.0% in contrast

to 30.0% of other perceived types of diarrhoea
only 16.0% mothers started ORT after 1 - 3
loose stool. The correct method of feeding

oral rehydration solution was followed by
186(44.3%) mothers. Only 9(2.7%) mothers

mentioned of their shortage of time in feeding
ORS. The correct amount of oral rehydration
fluid was received by 145(34.5%) diarrhoeal
cases.

There were 402(95.7%) mothers who told
that they got packet ORS when needed and
the quantity required. For the odd hours ,
67(16.0%)motherskeptpacket ORSathome
and 6( 1.4%)prepared homemade solutions.
The sources of packet ORS mentioned was
pharmacy (97.6%), depot holder (0.2%),
health worker (1.4%) and health centre
(6.9%).Therewere 186(44.3%)motherswho
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mentioned their inability to buy ORS packet.
The preparation of packet ORS solution was
demonstrated correctly by 140(33.3%)
mothers. The demonstration was incorrect in

case of237(56.4%) mothers-due to not using
whole packet or less/more amount of water
added and the rest 43( 10.2%) mothers never

prepared packet ORS and unable to
demonstrate preparation.

Table-II: Clinicalfeatures of the diarrhoeal cases

Clinical features Number Percentage

Duration of diarrhoea:

I - 5 days 410 97.6
6 & more days 10 02.4

Frequency of stool/ day:
3 - 5 268 63.8
6 & more 152 36.2

Vomiting 77 18.3
Blood in stool 31 07.4
Fever 193 46.0

Cold & Cough 209 49.8

Nutritional status(Gomez):
Normal 32 07.6
Mild 131 31.2
Moderate 203 48.3
Severe 54 12.9

State of dehydration:
No signs 395 94.0
Some 25 06.0

The packet ORS was received by 140 cases,
an estimated use rate of 33.3%. The total

ORS packets (half litre pack) used were 352

for 553 diarrhoea days or 0.64 packet per

diarrhoea day equivalent to 320mls. If only
daeria days were counted, it was 0.84 packet
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per day equivalent to 420ml. The difference
is statistically significant (p < 0.05). Out of
140 cases who received packet ORS, only
27(19.2%) refused ORS or did not drink
ORS properly.The refusals were foundto be
associated with the correctness of the ORS

preparation (p<0.05).

Fourteen factors such as socio-economic
condition, maternal education, mothers'
perception about childhood diarrhoea,
mothers' knowledge about duration of ORS
treatment and action of ORS, practice of
breast feeding, method of ORS feeding,
availability of mothers' time to feed ORS,
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abilityto buyORS,ageofthechild, frequency
of loose motion, associated vomiting,
treatment received during the episode and
status of drinking ORS, showed significant
association with oral rehydration fluid
intake (p< 0.05 - p< 0.000 I). These fourteen
factors were taken as independent variables
and treated with stepwise logistic regression
analysis. The Table-III shows the last step
results of stepwise logistic regression
analysis. Before this step, combination of
different variables were used. Sensitivity
and specificity were the key measures for
decision of selecting the best fitted model.
A combination of child age «24 months - I,

Table-III: Result of stepwise logistic regression analysis showing the bestfitted model of combination

of influencing factors.

Chi - Square df

Model chi-square 246.754 4

Improvement 246.754 4

Dependent Variable - Oral rehydration fluid intake.

(Correct intake-I, incorrect intake-O)

Predicted

Observed

o
I

Significance

0.0000

0.0000

..............................................................

Percent Correct

92

29

32

267

74.19%

90.20%

Overall

.........................................................................................................

85.48%

Variables in the equation .......

Variable B SE df significance

Child age{l) .5517 .1696 I .0011

Mothers' education{l) .6395 .1771 I .0003

Socio-economic condition( I) .3629 .2110 1 .0855

ORS feeding method( I) 2.2789 .2419 1 .0000

Constant 1.1441 .2402 1 .0000
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24 months & more -0), mothers' education
(literate -1, illiterate - 0), socio-economic
condition (rich - 1, poor - 0) and method of
feedingORS (correct-1, incorrect-0) provide
the maximum sensitivity and specificity for
.predicting oral rehydration fluid intake.
The results from this model suggest that
the model could correctly predict 85.45% of
correct amount of oral rehydration fluid
intake, in overall. About three fourth of
oral rehydration fluid intake could be
correctly predicted for incorrect amount of
oral rehydration fluid intake, while in
predictingcorrect amount of oralrehydration
fluid intake more than90.0% was accurately
done.

Discussion

In an editorial, Charles Carpenter wrotel5
"we physicians all presumably accept the
"primum nonmocere"principle.On thebasis
of the studies by Shantosham et al this
principle would dictate that"oral rehydration
be accepted notonly as an equal, but perhaps
as the superior, means of treating acute
diarrhoeal illness in the sophisticated and
sanitized medical centers of the western

worldaswellas inruralBangladesh."Despite
such editorial based on the large volume of
research data available and despite the
endorsements of organizations like WHO
and UNICEF, appropriate oral rehydration
therapy for diarrhoea remains underused.
The study results indicated underutilization
of oral rehydration therapy also in
Bangladesh. The ORS was known to more
than 95.0% mothers but used by only 33.3%,
indicated a wide gap between knowledge
and practice though the use rate increased
from 15.0%in 1991to 33.3%.3The average
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ORS intake of 320 ml per diarrhoea day
indicated the intake was still inadequate
though the amount increased as per 1991
status. Touchette et al16 recorded 387 ml
intake of ORS in Mexico.

The maternal factors found associated with

oral rehydration fluid intake were socio-
economic condition, education: perception
about childhood diarrhoea, knowledge of
duration of ORS treatment and action of

ORS, practice of breast feeding, method of
ORS feeding, availability of time to feed
ORS and her ability to buy ORS. The finding.
of availability of time of mothers (94.3%) to
feed their children ORS not in agreement
with Riyad et al17who identified mothers'
time as an important limiting factors for
ORS intake. The factors relating to the
children found associated were age,
frequencyofloose stool,associatedvomiting,
type of treatment received and whether the
child was drinking ORS properly or not.
The proper drinking of ORS was found to
be related to the correctness of the

preparation of ORS.

Finally when these fourteen factors treated
with logistic regression, it was found that a
combination of factors such as child age,
mothers' education, socio-economic

conditionand methodofORS feedingprovide
the maximum sensitivity (90.20%) and
specificity (74.19%) for predicting correct!
incorrect amount of oral rehydration fluid
intake.

The appropriate oral rehydration therapy is
effective, much safer- since the child's thirst
protects against overhydration, inexpensive
and technologically appropriate.18.19The
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mother's knowledgeandpracticesaboutORT
could be improved through health
education.2o To improve the ORS intake
duringdiarrhoealepisode, thereby,toprevent
dehydration and death, the health education
should befurther strengthened incorporating
the findingsof theresearch, so thatthe mother
can provide better home management of
diarrhoea.
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