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Breast feeding and oral rehydration at home during
diarrhoea to prevent dehydration

A S G Faruque, D Mahalanabis, A Islam, S S Hoque, A Hasnat

Abstract
In a case-control study we evaluated the role of
maternal behaviour, as reflected in mainten-
ance of breast feeding and the use of oral
rehydration therapy (ORT) at home during
acute diarrhoea, in preventing dehydration in
infants and young children. A systematic 5%
sample was taken of all children aged 1-35
months attending the treatment centre of the
International Centre for Diarrhoeal Disease
Research, Bangladesh, with acute watery
diarrhoea of six days or less between August
1988 and September 1989. There were 285
children with moderate or severe dehydration
as cases and 728 with no dehydration as

controls in the study.
In a multivariate analysis using a logistic

regression model we showed that withdrawal
of breast feeding during diarrhoea was asso-
ciated with a five times higher risk of dehydra-
tion compared with continuation of breast
feeding during diarrhoea at home. Lack of
ORT with either complete formula or a salt
and sugar solution at home was associated
with 57% higher risk of dehydration compared
with receipt of a reasonable amount of ORT
after controlling for several confounders. The
confounding variables-that is, lack of mater-
nal education, history of vomiting, high stool
frequency, young age and infection with
Vibrio cholerae 01-were also shown to be
risk factors of dehydration. Health education
programmes should promote continued breast
feeding and adequate oral rehydration therapy
for infants with acute diarrhoea at home.
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For the home management of infants and
children with diarrhoea, mothers with breast
fed children are advised to provide oral rehydra-
tion therapy (ORT) and continue breast feeding
during an acute attack of illness.' It is expected
that this practice will help to protect the breast
fed infant from developing a more severe

illness. In this paper we assess the role of
cessation of breast feeding and lack of ORT
during diarrhoea, in the home management of
acute watery diarrhoea in infants and children,
in increasing the risk of dehydration.

Patients and methods
PATIENT GROUPS
The study was conducted in the Clinical
Research Centre of International Centre for
Diarrhoeal Disease Research, Bangladesh

(ICDDR, B) located in Dhaka, the capital city.
The study population consisted of children aged
between 1 and 35 months, presenting with
watery diarrhoea for six days or less and
evaluated clinically as 'cases', having moderate
to severe dehydration, or as 'controls' with no
signs of dehydration. A 5% systematic sample
was drawn from all children meeting these
criteria seeking care at ICDDR, B during the
period of study, August 1988 to September
1989. The case-control design required a sample
size of 200 in each study group (with a=0 05,
power of 90%, and odds ratio of 2)2. Only
children who had been receiving breast feeding
up to the time of onset of diarrhoea were
included in the study. Finally, 285 cases and
728 controls were entered in the study.

QUESTIONNAIRE ADMINISTRATION
Informed consent was obtained from mothers of
all patients. We used a field tested, structured,
interviewer administered questionnaire. Infor-
mation was obtained from a clinical examination
of each child, from carefully standardised
anthropometric measurements, and from a
general questionnaire on socioeconomic and
demographic characteristics, medical history,
and fluid and feeding interventions at home.
We assessed dehydration according to simple
clinical criteria set to minimise misclassification:
none to mild (no clear signs of dehydration,
with or without thirst); and moderate to severe
dehydration with definite decreased skin elasti-
city and one or more of four signs-sunken
eyes, failure to urinate for six hours, sunken
anterior fontanelle, and rapid and weak pulse.
Any child who had received any amount of
breast milk during this episode of diarrhoea at
home was considered to be breast fed. Mothers
were asked about use of ORT at home (that is,
use of prepackaged complete ORT formula or
incomplete salt and sugar solution). The volume
of ORT consumed was estimated from compari-
son with standard containers and expressed in
millilitres.
The same questionnaire was given to the

study group and to controls. Trained women
interviewers interviewed each mother at her
child's bedside and the interviewers were
monitored for accuracy and completeness of the
data. Interviewers had no prior knowledge of
the purpose of the study nor were they aware of
the classification of children as study cases or
controls.

DATA ANALYSIS
We coded data collected by interview and
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physical examination. Data forms were visually
checked for errors as they were collected and
transferred to a microcomputer. We validated
all data by a series of logical and range checks.
Crude odds ratios were computed initially for
the association of each factor of interest with
dehydration (for example, withdrawal of breast
feeding during diarrhoea and amount of ORT
consumed at home). Then confounding variables
were examined; each crude odds ratio was re-
evaluated by controlling for each potential
confounding variable one at a time by stratified
Mantel-Haenszel summary statistics proce-
dure.3 Evidence of confounding was examined
by comparing the summary estimates of the
odds ratio obtained from the stratified analyses
with the crude estimates; if the estimate was
appreciably altered then the variable was a
confounder. The final step of analysis included
logistic regression. The approach of modelling
was structured. First a basic model was fitted
including the variables of interest. Confounders

Table 1 Comparison of cases and controls according to variables of interest and their
confounders: univariate analysis

Variables No (/) No (/) OR p Value'
cases controls (95% CI)
(n=285) (n= 728)

Variables of interest
Withdrawal of breast feeding

during diarrhoea at home
Yes 6 (2 1) 4 (0 5) 3-89 (0-96 to 15-84) 0-0576
No 279(97 9) 724(99 5) 1-00

Total volume of ORT before
admission (ml)t
None 73 (25-6) 153 (21-0) 1-34 (0-93 to 1-92) 0 2523
-<250 85 (29-8) 219 (30-1) 1-09 (0-74 to 1 60)
251 127 (44 6) 356 (48-9) 1-00

Confounding variables
Maternal education

(years of schooling)
None 175 (61-4) 351 (48-2) 1 71 (1-29 to 2-27) 0-0002
1+ 110(386) 377(51 8) 1 00

History of vomiting
Yes 253 (88 8) 569 (78 2) 2-21 (1-47 to 3 33) 0-0001
No 32 (11-2) 159 (21-8) 1-00

Maximum stool frequency in a
24 hour period
>11 127 (44-6) 254 (34 9) 1-50 (1-13 to 2-00) 0-0053
<10 158 (55-4) 474 (65-1) 1-00

Age of the child (months)t
1-9 172 (60 4) 338 (46-4) 1 76 (1-32 to 2 33) 0-0001

10-35 113 (39-6) 390 (53-6) 1-00
Cholera

Isolated 29 (10-2) 19 (2 6) 4-23 (2 38 to 7 50) <0 00005
Not isolated 256 (89 8) 709 (97 4) 1-00

'X2 test.
tThose who had some ORT at home were divided into those who received median volume or less
and those who received above the median volume. Age groups were categorised into median age or
less and greater than median age.

Table 2 Factors (OR and 95% CI) associated with the presence of dehydration (dependent
variable) in children with acute diarrhoea: multivariate analysis using logistic regression
model

Variables Regression SE Adjusted OR p Value
coefficient (950%(CI)

Variables of interest
Withdrawal of breast feeding during

diarrhoea at home 1-654 0-684 5 23 (1-37 to 19 99) 0-016
ORT at home
None 0 4505 0 192 1-57 (1 08 to 2 29) 0 019

sf250 ml 0 1657 0-175 1 18 (0-84 to 1-66) 0-343

Confounding variables
Illiterate mother 0-4630 0-150 1-59 (1-18 to 2-13) 0-002
History of vomiting 0-7177 0 217 2 05 (1 34 to 3-14) <0 001
High stool frequency in any 24 hour

period (11+) 0-3774 0 156 1 46 (1 07 to 1-98) 0 015
Young age (1-9 months) 0-5929 0-152 1-81 (1-34 to 2-44) <0 001
Cholera (positive) 1-648 0-321 5 20 (2-77 to 9-75) <0 001

identified from the stratified analyses were then
entered into the model individually. Adjusted
odds ratios (OR) and 95% confidence intervals
(CI) of variables of interest were estimated while
controlling for a number of confounders simul-
taneously, with state of dehydration as the
dependent variable.5

Results
The data from the two study groups are shown
in table 1. Withdrawal of breast feeding-a rare
event in both groups-was more common in
cases than in controls (p=0 0576). Absence of
ORT at home was more common among cases
but did not reach statistical significance.
Mothers of the children in the study group were
more illiterate than those ofcontrols (p=0 0002).
A history of vomiting (p=0-0001) and high
frequency of stool (p=0Q0053) were more fre-
quently reported by the study group than
controls. Children among the cases were younger
than the controls (p=Q0 001). Cholera was more
common among the cases than controls
(p=< -00005).
Table 2 shows the results of multivariate

analyses by logistic regression. The adjusted
OR and 95% CI of each variable of interest were
computed. The mother's behaviour in with-
drawing breast feeding during the infant's
diarrhoea was associated with five times higher
risk of dehydration compared with continuation
of breast feeding during diarrhoea at home
(OR=5-23, 95% CI=1-37 to 19-99, p=0-016);
lack of ORT at home was associated with 57%
higher risk of dehydration (OR= 1-57, 95%
CI= 1-08 to 2-29, p=0-019) compared with
receiving good amount ofORT after controlling
for lack of maternal education (none v 1+ years
of schooling), history of vomiting, high stool
frequency (11+ in any 24 hours), young age,
and infection with Vibrio cholerae 01. It should
be noted that, although the odds ratio is large
for cessation of breast feeding, the attributable
risk for this community is small, because
cessation of breast feeding during diarrhoea is
rare. However, the population attributable risk
for no use of ORT is substantial. The confound-
ing variables adjusted for were also significantly
associated with dehydration.

Discussion
The widely recommended practice of continued
breast feeding during diarrhoea provides much
needed nutrition to a breast fed child. Breast
milk should also provide extra fluid during
diarrhoea which may assist in preventing de-
hydration. The present study provides evidence,
probably for the first time, that cessation of
breast feeding during diarrhoea at home is an
added risk for development of dehydration in
breast fed children. This is plausible because,
when breast feeding is continued during diarr-
hoea, the amount of breast milk intake is not
much reduced.6 Breast milk provides free water
because of its low osmotic property; it has also
been shown that continued breast feeding during
diarrhoea reduces diarrhoeal frequency, dura-
tion, and ORT requirement.7 In healthy, exclu-
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sively breast fed, infants breast milk has been
shown to provide enough free water even in a
hot environment.8 It is, therefore, plausible that
continued breast feeding during diarrhoea may
protect a child from dehydration.

Is the cessation of breast feeding the mother's
decision or the child's inability to feed? Itmay be a
consequence of severe diarrhoea which is asso-
ciated with dehydration. In the multivariate
analysis, the OR for cessation of breast feeding
has been adjusted for indicators of severity of
dehydration like high stool frequency and for
the presence of cholera and vomiting. In addi-
tion, the strength of the association would also
suggest a cause and effect relationship. Cessa-
tion of breast feeding during diarrhoea was an
uncommon event among this population. This
cannot therefore, be a major contributor to the
development of dehydration among infants and
children in Bangladesh. In a study of rural
Bangladesh, withdrawal of breast feeding was
shown to be associated with severe disease,
defined as a patient having altered consciousness
or high fever or with severe dehydration, or
resulting in death in hospital or after discharge.9
The usefulness of ORT in correcting

dehydration once it has developed has been
extensively documented.' It is also believed that
early use of ORT may prevent dehydration.
Surprisingly little evidence has been provided in
the literature to support this belief. Our study
provides evidence that home use of a convincing
amount ofORT reduces the risk of dehydration
by about 39%, although the amount of ORT
fluid used at home may not have been adequate.
The perceived severity of diarrhoea may lead to
increased use ofORT at home by knowledgeable
mothers and, therefore, the degree of protection
demonstrated is likely to be an underestimate.
In the multivariate analysis the OR was adjusted
for indicators of severity such as high stool fre-
quency and cholera. The presence of vomiting
may alter ORT behaviour at home, so adjust-
ment has also been made for this.

In interpreting the results of this study there
are potential sources of bias that should be
considered. To avoid misclassification, dehydra-
tion was so defined that only the children with
unequivocal signs of dehydration were included
as cases. Severely malnourished children could
have been misdiagnosed as cases; this should
occur no differently for those who received
ORT or were breast fed at home. Furthermore,
through the careful training of physicians
involved in the study and the systematic evalua-
tion of the accuracy of our data, misclassifica-
tion of dehydration status was avoided. Selec-
tion of controls from the same reporting area as
the study group should have minimised selec-
tion bias. Neither the mothers nor the inter-
viewers were aware of the group status of any
child during the study. The interviewers were
not informed of the hypothesis being tested.
The name of ICDDR, B and quality care pro-
vided free of charge for decades, together with
lack of a comparable health facility in the area,
minimised referral bias.
The results of our study have implications for

the treatment ofdiarrhoea in the home. Although
breast feeding is usually maintained during

diarrhoea in Bangladesh, the consumption of
other foods is often reduced.'" In areas where
either ORT is not given in adequate amounts or
the practice of withdrawal of breast feeding
during diarrhoea is common, a number of
severe or fatal cases can be anticipated. In a
nationwide study in rural India," among 3590
mothers who were breast feeding their children
at the time of the last episode of diarrhoea, 17%
of the mothers stated that breast feeding should
be stopped during diarrhoea; interestingly only
1% of them actually stopped breast feeding
during the diarrhoeal episode. An analysis of
respondents who believed that breast feeding
should be stopped during diarrhoea revealed
that literate mothers formed a significantly
higher proportion holding attitudes that breast
feeding should stop compared with illiterate
mothers (25% v 17%). In some areas of India as
many as 58% of mothers stated that breast feed-
ing should be stopped during diarrhoea in a
child.
Our data suggest a need for cost effective

health education programmes to promote con-
tinued breast feeding and adequate ORT for
infants with acute diarrhoea at home. Such
programmes directed to mothers in the
community should minimise the risk of severe
dehydration in these patients.
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