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Infantile diarrhoea due to water complementation of
breast and bottle feeding
S PORTOIAN-SHUHAIBER

Paediatric Department, Al-Sabah Hospital, Kuwait

SUMMARY This study investigated the prevalence of unusual infant feeding practices among 204
mothers of infants aged 1-12 months, who were admitted with acute diarrhoea to the only two
national hospitals in Kuwait. Ninety per cent of the mothers boiled water to prepare a powdered
milk formula, but only 15% boiled water for drinking.

Thirty nine infants (19%) were admitted more than once. Better family state in terms of
socioeconomic class, maternal education, and breast feeding gave some protection against
re-admission, though this was not significant. It seems that the condition of drinking water is an
important cause of diarrhoea and hence of re-admission. The number of re-admissions was twice
as high among infants drinking unboiled (unfiltered or mineral) water than among those drinking
boiled or unboiled but filtered water. Breast feeding is protective if no extra water is given.

Kuwait is a small country situated at the head of the
Arabian Gulf with a population of 1-3 million and
with 50 000 live births every year. The water supply
in Kuwait is derived from distillation of sea water;
some areas are supplied through pipes, others by
water tankers. The water is usually muddy, and
most houses have filters to clear it. Some families
use mineral water, and at least 35 types are
imported to Kuwait. In a recent study it was claimed
that 55% of 'mineral water' imported to Qatar
was tap water. (Kotb A. Personal communica-
tion.) Although many mothers prepare formula
feeds with boiled, cooled water, they tend to
give additional drinking water to the infants from
any source.' In hot weather infants probably drink
more water than breast milk or formula.
The aim of this study was to ascertain if there was

an association between the types of water used and
the frequency of admission due to acute infantile
diarrhoea.

Patients and methods

A total of 204 mothers of infants aged 1-12 months
were interviewed when their infants were admitted
with acute diarrhoea to Al-Sabah and Al-Ameri
Hospitals (the only two national hospitals in
Kuwait), during four months between early March
and the end of June 1981. The population studied
was multi-national, comprising many Arab and

Asian countries. The interviews (carried out by S
P-S and two trained social workers) included details
of: living area, referring clinic, birth place, age, sex,
nationality, weight at birth, weight on admission,
the mother's education and occupation, and father's
social class (I, II, III, IV, or V, classified according
to the general registrar classification of occupation
for the United Kingdom).
Each mother was asked how she defined di-

arrhoea, the number of attacks of diarrhoea at home
since the baby's birth, and the remedies used; the
number of attendances at paediatric clinics because
of diarrhoea; the number of admissions to hospital
because of diarrhoea; the type of feeding (breast or
bottle, or both) being used on admission to hospital;
and the duration of breast feeding. The brand of
milk being used on admission and the number of
bottles and teats and the method of sterilisation
employed were also ascertained. It was also deter-
mined whether water was administered to the infant
other than as milk, the source of drinking water,
whether it was boiled or unboiled (filtered, unfil-
tered, or mineral) and whether water was given
during each episode of fever, diarrhoea, or vomit-
ing.

Stool culture and microscopic examination were
undertaken at least three times after admission, but
virological investigation was not possible. Infants
with chronic diarrhoea-that is, lasting more than 10
days, infants weighing less than 2-5 kg or requiring
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incubator care at birth, and infants showing de-
velopmental delay or anomalies were excluded from
analysis of the results.
The questionnaries were analysed by computer

and included tabulations and x2 analysis.

Results

Sex, age group, and type of feeding. Two hundred
and four infants were admitted (124 boys and 80
girls), of whom 59 (29%) were breast fed, 115 (56%)
artificially fed, and 30 (15%) were on mixed feeding
(breast and artificial) at the time of admission.
Forty five (22%) were aged 1-3 months, 49 (24%)
were aged 3-6 months, 56 (27%) were aged 6-9
months, and 54 (27%) were aged 9-12 months.

Infants from all age groups were admitted in equal
ratios. More boys than girls were admitted in each
group, but the difference was not significant. There
was no association between type of feeding and age
groups or sex.

Type of drinking water given between feeds. In all,
199 (98%) mothers gave water between feeds, with
only five giving none. Among those who gave water,
30 (15%) gave water after boiling, 97 (49%) gave
filtered (unboiled) water, 51 (26%) gave unfiltered
(unboiled) water, and 21 (11%) gave unboiled
mineral water.
The difference in water use among mothers with

different feeding practices was significant. Only five
infants did not receive any extra drinking water, and
all of these were breast fed and aged between 2 and
6 months. The use of boiled water was four times
more prevalent among bottle than breast fed infants
(breast fed 5%, bottle fed 20%, and mixed feeding
13.5%). Filtered water was used in similar percen-
tages of infants on the different types of feeding
(breast fed 51%, bottled fed 48%, and mixed
feeding 40%). The unfiltered water was used in
various percentages (breast fed 29%, bottle fed
19%, and mixed feeding 40%). The mineral water
was used more often in infants who were bottle fed
(13%) than in infants who were breast fed (7%) or
on mixed feeding (6.5%).

Socioeconomic class of father. Breast feeding has
been shown to be significantly higher among infants
of social classes IV and V than of social classes I, II,
and III (p<0!001).'
The difference in water used among different

social classes was significant (p<0-001), except for
the use of filtered water, which was similar in each
class (range 41-57%). Of 36 infants from social
classes I and II, 10 (28%) received mineral water,
nine (25%) received boiled water, only one received

unfiltered water, and one received no water at all.
Of 82 infants from social class III, 18 (22%) received
boiled water, nine (11%) received mineral water,
and eight (10%) received unfiltered water. Of 86
infants from social classes IV and V, however, 42
(49%) received unfiltered water, three (3%) re-
ceived boiled water, two (2%) received mineral
water, and four (5%) infants received no water.

Maternal education. The difference in water use
among mothers with varying levels of education
(grouped as illiterate, primary, secondary, or uni-
versity) was significant (p<0001). It was broadly
similar to the social class distribution. Mothers from
each group give filtered water in nearly equal
percentages (range 44-48%). Of 108 mothers
classed as illiterate, however, 48 (44%) gave un-
filtered water, seven (6%) gave boiled water, four
(4%) gave no water, and only one gave mineral water.
Of 48 mothers with some education (primary or in-
termediate), 11 (23%) gave boiled water, seven
(15%) gave mineral water, and three (6%) gave
unfiltered water to their infants. Of 48 mothers with
higher education (secondary or university), all gave
some water, 13 (27%) gave mineral water, 12 (25%)
gave boiled water, and no one gave unfiltered water.

Amount of water given during episodes of fever,
vomiting, or diarrhoea. Although most mothers
gave water on most days, only 58 (29%) considered
it necessary to give water 'always' during episodes of
fever, vomiting, or diarrhoea, 85 (42%) gave water
'sometimes', and 61 (30%) did not give any extra
water. The difference in water use during episodes
of fever, diarrhoea, or vomiting among mothers
with different feeding practices was significant
(p<O-OOl). Twenty five (42%) of the breast feeding
mothers gave no extra water during an attack
compared with 26 (23%) of mothers who bottle fed
and 10 (33%) of those giving mixed feeds. Some
mothers thought water would aggravate vomiting or
diarrhoea.

Re-admitted infants. Thirty nine (19%) infants had
more than one re-admission to hospital. No associa-
tion was found between re-admission and age group
or sex. Some association between re-admission and
type of feeding, however, was apparent, though this
was not significant. Nine (15%) breast fed infants,
27 (23%) bottle fed infants, and three (10%) infants
on mixed feeding were re-admitted to hospital.
An association between social class and re-

admission was noted, though again this did not
reach significance. Five (14%) of the 36 infants in
social classes I and II, 18 (22%) of the 82 in social
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Table Re-admission rates among infants receiving different types of feeding and water

No (re-admission %) of infants classed Total No
according to type of water received (re-adrnission 'Y.)

of infants
No water Boiled Filtered Unifiltered Mitneral (n=20)4)

Breast 5 (0) 3 (0) 30) (13) 17 (18) 4 (50) 59 (15)
Bottle - 23 (22) 55 (15) 22 (46) 15 (27) 115 (24)
Breast + bottle - 4 (0) 12 (8) 12 (17) 2 (0) 30 (1)

Total 5 (0) 30 (17) 97 (14) 51 (30) 21 (29) 2(14 (19)

class III, and 16 (19%) of the 86 infants in social
classes IV and V were re-admitted.
There was no association between maternal

education and re-admission. Twenty two (20%)
infants of mothers classed as illiterate, nine (19%)
infants of mothers classed as of primary or in-
termediate education, and eight (17%) infants of
mothers classed as of secondary or university
education were re-admitted.
Type of drinking water and re-admission how-

ever, were associated (Table). Of five infants
aged 2-6 months who were breast fed and receiving
no extra water, none were re-admitted. Of 30
infants having boiled water only, five (22%) of 23
infants who were bottle fed were re-admitted. No
re-admissions were reported among breast fed
infants or infants on mixed feeding. For the 97
infants on filtered water, re-admission was similar
for the different types of feeding (breast fed
13%, bottle fed 15%, and mixed feeding 8%)
For the 51 infants on unfiltered water, the chance of
re-admission was three times higher in bottle fed
infants than in breast fed infants or infants on mixed
feeding (breast fed 18%, bottle fed 46%, and
mixed feeding 17%). Of 21 infants on mineral
water, re-admission was twice as common in breast
fed as in bottle fed infants.
There was a positive association between the

number of bottles used and the frequency of
admission (p<0.001). Out of 88 infants who had
between one and three bottles, nine (10%) were re-

admitted, and out of 57 infants having more than
four bottles, 18 (32%) were re-admitted.
There was no association between re-admission

and the type of micro-organisms detected in the
stools.

Microbiological analysis of stool. Stool specimens
were positive for micro-organisms in only 26 infants.
Nine grew pathogenic Escherichia coli, nine Sal-
monella species, two Shigella species, and six Giar-
dia lamblia. There was no association between
positive stool culture and water use, type of feeding,
or maternal education, though a relative association

with social class was apparent. Infectious diarrhoea
was higher among the lower social classes (p=0-06).

Discussion

In this study of 204 infants existing feeding practices
in the two hospitals (breast 29%, bottle 56%, and
mixed 15%) were no different from those de-
scribed in a community study of 966 infants in the
same age group of less than 1 year (breast 32%,
bottle 58%, and mixed 10%).2 There seemed to be
some association between admission and feeding
practice, but this was not significant.
The results of this study suggest that many factors

other than breast feeding are associated with fre-
quency of infant admission for acute diarrhoea.
Breast feeding did not seem to be protective against
either single or multiple admissions if water was
given as a supplement. The highest rate of re-
admission was among infants on bottle feeding who
received unfiltered water and infants on breast
feeding who received mineral water; the lowest rate
of readmission was among infants on breast feeding
who received boiled water.
A recent study by Taylor et al showed that

admissions to hospital for gastroenteritis in the first
year of life were marginally less likely in breast fed
infants.3 In a similar survey in New Zealand, which
investigated a wide range of gastrointestinal ill-
nesses, there seemed to be some protective effect
from breast feeding.4 This effect was restricted,
however, to the first four months of life. Other studies
in the UK and United States assessing the role of
breast feeding in rates of hospital admission for
gastroenteritis have shown conflicting results, some
showing a benefit (usually without sufficient consid-
eration of possible confounding associations)69 and
others showing no protection.") 11 In the present
study more than half of the mothers classed as
illiterate were exclusively breast feeding their babies
and giving unboiled (unfiltered) water for drinking.
Yet the overall frequency of re-admission was not
significantly higher from this group than from the
other groups. On the other hand, the infants of
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educated mothers were mostly fed artificially using
predominantly boiled or filtered water. The overall
frequency of re-admission in these infants was
lower, unless mineral water was used, which
doubled the frequency of admission. Frequency of
admission was significantly associated with the
number of bottles used (more than three bottles). It
may have been that the more bottles used the less
carefully they were sterilised.
Mothers who breast fed infants used significantly

less drinking water on ordinary days and during
episodes of fever, diarrhoea, or vomiting, probably
because of low demand or unavailability of feeding
bottles: mothers giving artificial feeding alone or as
a supplement used water more often. This could be
another reason that fewer breast fed infants were
admitted, as fewer were exposed to contaminated
water and utensils. In a recent case control study of
cholera in infants from Bahrain Gunn et al12 did not
determine whether breast milk had a physiological
preventive effect or whether its use simply mini-
mised exposure to contaminated liquids and food.
Although in almost all studies different types of

feeding were treated as separate variables, this does
not necessarily mean that the infant received
nothing else. As is shown in the present study, 98% of
mothers gave water to their infants because of the
hot climate, even though they were breast fed. Both
the factors of exposure to the contaminated bottles
and the use of unsuitable unboiled (unfiltered or
mineral) water for infants were unavoidable.
There is no evidence that mineral water does not

contain micro-organisms, as not every bottle can be
analysed microbiologically. The chance of survival
of micro-organisms in mineral water depends largely
on its pH and whether it is aerated. In general,
survival of enteric bacteria decreases at pH values
below 5-0, but the pH of most mineral water ranges
from 7-2-7-8.
Most of the published studies have related di-

arrhoea simply to breast or bottle feeding without
considering mixed feeding. This study showed that
fewer infants on mixed feeding were re-admitted,
though the differences did not reach significance.
Cullinan found that the incidences of symptoms of
'running nose', 'colic', and 'thrush' were lowest
among babies on mixed feeding.'3

It has been said that breast milk is the best infant
food where water supplies are bad and hygiene is
difficult. This study, however, showed that breast
feeding is not sufficient protection, as no infant is
exclusively breast fed after the neonatal period.
Water hygiene is probably the key factor in decreas-
ing the incidence of diarrhoeal disease.

My thanks are due to Dr Tim Cullinan, St Bartholomew's Medical
School, Professor John Forfar, Edinburgh University. and Pro-
fessor Gavin Arneil, Glasgow University, for reviewing the paper
and to Mrs Philomena Correa for typing the manuscript.

References

Portoian-Shuhaiber S, Al-Rashied AA. Feeding practices and
electrolyte disturbances among infants admitted with acute
diarrhoea. A survey in Kuwait. J Trop Pediatr 1986;32:160-5.

2 Mostafa S, Nawayhed H. Milk feedintg and weaning practices
among infants in Kuwait. Kuwait: Department of Public Health
and Planning, Ministry of Public Health. 1979.

3 Taylor B, Golding J, Wadsworth J, Butler N. Breast feeding,
bronchitis, and admissions for lower-respiratory illness and
gastroenteritis during the first five years. Lancet 1982;i: 1227-9.

4 Fergusson DM, Horwood LJ, Shannon FT Taylor B. Infant
health and breast feeding during the first 16 weeks of life. Aust
Paediatr J 1978;14:254-8.
Fergusson DM, Horwood LJ, Shannon FT. Taylor B. Breast
feeding, gastrointestinal and lower respiratory illness in the first
two years. A ust Paediatr J 1981; 17:191-5.
Cunningham AS. Morbidity in breast fed and artificially fed
infants. J Pediatr 1977;90:726-9.

7 Cunningham AS. Morbidity in breast and artificially fed infants
11. J Pediatr 1979;95:685-9.
Ironside AG, Tuxford AF, Heyworth B. A survcy of infantilc
gastroenteritis. Br Med J 1979;iii:20-4.
Larsen SA, Hlormer DR. Relation of breast versus bottlc
feeding to hospitalisation for gastroenteritis in middle class US
population. J Pediatr 1978X92:417-8.
WWheatley D. Incidence and treatment of infantile gastroelnteritis
in general practice. Arch Dis Child 1968:43:53-7.
Strauss RG. More on breast versus bottle feeding aind the
incidence of illness. J Pediatr 1978;93:726-9.

12 Gunn RA, Kimball AM, Robert AP, et al. Bottle feeding as a
risk factor for cholera in infants. Lancet 1979;ii:73(-2.

13 Cullinan TR, Treuherz J. A study of 3712 babies born in East
London between March 1979 and February 1980. London: G W
Beamond and Sons, 1981.

Correspondencc to Dr S Portoian-Shuhaiber, P 0 Box 17171,
72452 Khaldiya. Kuwait.

Received 23 May 1986

copyright.
 on M

ay 15, 2023 by guest. P
rotected by

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/adc.61.12.1215 on 1 D
ecem

ber 1986. D
ow

nloaded from
 

http://adc.bmj.com/

