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Background. Diarrhoea remains a major cause of childhood morbidity and mortality in the developing world. Implementation of World
Health Organization Integrated Management of Childhood Illness (IMCI) guidelines and pre-hospital use of oral rehydration therapy
(ORT) in the Western Cape Province of South Africa are not well described.
Objectives. To document pre-hospital home and primary care management of diarrhoea, and certain risk factors and complications of
diarrhoea.
Methods. We used a prospective descriptive convenience sample of children admitted to the short-stay ward at Tygerberg Hospital, Parow,
Cape Town, between 1 February 2007 and 31 May 2008. Caregivers were interviewed, and demographic, clinical and laboratory variables
were collected.
Results. We recruited 142 children, median age 8.9 months. A third had moderate malnutrition. Twenty–four (16.9%) were HIV-exposed,
with 9 (6.3%) HIV-infected. HIV-exposed children were significantly younger than unexposed children (p=0.03). Weight-for-age Z-scores
(WAZ) were significantly lower in HIV-infected than in HIV-exposed, uninfected children (p=0.02). Eighty per cent of caregivers gave
ORT and 35.2% stopped feeds. Only 1 of 43 children aged under 6 months was exclusively breastfed. Advice at primary care level rarely
complied with IMCI guidelines.
Conclusions. Most caregivers do give ORT, but advice given at primary care level is often suboptimal. Many hospitalised children with
diarrhoea are malnourished. Children with HIV infection are at increased risk of diarrhoeal disease and malnutrition, and HIV exposure
appears to increase the risk of early presentation with diarrhoea. Ongoing strategies are needed to ensure optimal prevention policies, prehospital management and nutritional rehabilitation.
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Diarrhoea remains a major cause of morbidity
and mortality in children, especially in developing
countries. It is the second most common cause
of death in children under 5 years of age and is
responsible for 1.4 million deaths each year.[1,2] The
Medical Research Council Burden of Disease Report indicates that
diarrhoeal disease is responsible for over 10 000 deaths annually in
South Africa.[3] South Africa is one of the countries where the infant
mortality rate has increased between 1990 and 2008, with no progress
towards achieving Millenium Development Goal 4 by 2015.[4]
In 1980 the World Health Organization (WHO) initiated its
programme for control of diarrhoeal disease (CDD), aiming to
reduce morbidity and mortality, with the primary intervention
being promotion of oral rehydration therapy (ORT).[5] Despite
initial success and reduction in mortality rates, there has been
stagnation in progress rowards optimal management of diarrhoeal
disease in low- and middle-income countries, with many
children not receiving ORT, increased fluids or ongoing nutrition
during episodes of acute diarrhoea.[2,5,6] Research on the diseases
responsible for the highest number of deaths in children has not
been sufficiently prioritised.[2,7]
WHO Integrated Management of Childhood Illness (IMCI)
guidelines on the management of diarrhoea stipulate that advice
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on correct feeding and fluid replacement and on danger signs must
be provided by healthcare workers at each consultation.[8] Primary
healthcare provided at public clinics in the Cape Town Metropole has
been based on IMCI principles since 2000. Home-made sugar-salt
solution (SSS) composed of 1 litre of clean water with half a teaspoon
of salt and 8 teaspoons of sugar as ORT is promoted on the Roadto-Health document and in dedicated ORT areas in clinics. There is,
however, a paucity of data regarding the success of both IMCI and
use of ORT in the Western Cape Province of South Africa.
Risk factors for diarrhoeal disease in our community are also
poorly defined. Early studies have consistently shown an increase
in length of hospitalisation and mortality in HIV-infected children
in other parts of South Africa.[9,10] Studies now indicate that HIVexposed uninfected infants also have increased infectious morbidity
and mortality.[11-14] Diarrhoea has been recognised as a nutritional
disease for more than 2 decades, and malnutrition contributes to
diarrhoeal disease morbidity and mortality.[15]
In the Western Cape there is an established prevention of motherto-child transmission (PMTCT) programme for HIV infection.
Mothers are offered voluntary screening for HIV during pregnancy,
antiretrovirals are given to mother and child if the mother is
HIV-infected, and the mother is counselled in the choice between
exclusive breastfeeding or replacement formula feeds.

Objectives

To document pre-hospital home and primary care management
of diarrhoeal disease, including use and mixing of ORT, fluid
intake at home, and advice from healthcare providers in the
context of the IMCI. We also aimed to identify potential risk
factors and complications of diarrhoeal disease related to HIV
status, nutritional status, feeding choice, sanitation and electrolyte
disturbances.

Methods

This was a prospective descriptive study of children with diarrhoea
admitted to the short-stay ward at Tygerberg Children’s Hospital,
Parow, Cape Town, between 1 February 2007 and 31 May 2008.
The ward accommodates new referrals from general practitioners
(GPs) and public clinics, and the hospital serves a population of low
socioeconomic status. Children are admitted if dehydrated and if they
failed a trial of ORT. Verbal consent was obtained by explaining that
the information was anonymous and had no impact on the child’s
management, and consent was documented in the patient notes. The
parent or caregiver was interviewed by a final-year medical student
research assistant, under supervision of the principal investigator,
using a structured questionnaire. This was a convenience sample
depending on the availability of the research assistant. On the day
of availability, all children in the ward with diarrhoea were included
if consent was given. Responses were recorded on the questionnaire,
then entered on a Microsoft Access database.
Data collected included demographic information; admission
weight; home management of diarrhoea, including if ORT was given,
whether it was in sachet form or SSS, and how it was mixed; whether
increased fluids were given; whether normal feeds were continued;
how long it took to seek medical assistance; what advice was given
by the primary healthcare provider; and the number of times help
was sought before hospital admission. We also documented feeding
choice in children younger than 6 months over the preceding month;
domestic water source; previous admissions for gastroenteritis;
underlying HIV disease; and recorded electrolyte results in those
who had blood tests. Electrolytes were measured at the National
Health Laboratory Services according to standard laboratory
procedure. HIV infection was confirmed by a positive enzymelinked immunosorbent assay (ELISA) together with a positive HIV
polymerase chain reaction (PCR) test in children under the age
of 18 months, or a second ELISA in older children. A child was
classified as HIV-exposed if the mother was HIV-positive during the
pregnancy, and as HIV-unexposed if the mother had documented
negative status during the pregnancy. The HIV-exposed child was
further classified as HIV-infected if PCR-positive; HIV-exposed,
uninfected if the PCR test was negative; and HIV-exposed, unknown
if no PCR had been done.
Descriptive statistics were used to describe the study population.
Weight-for-age Z-scores (WAZ) were calculated using EpiInfo
(Centers for Disease Control and Prevention, Atlanta, GA). As only
admission weights were recorded, and weights after rehydration
were not available, corrected (true) weight was estimated using the
degree of dehydration as noted by the admitting clinician, with 5%
or 10% being added to the admission weight depending on degree
of dehydration.

Statistical methods

Statistica version 10 (Statsoft) was used to analyse the data.
Continuous data were described as medians with upper and lower
quartiles. Medians were compared using the Kruskal-Wallis ANOVA
test. Categorical variables were compared using the Pearson
chi-square and ML (maximum likelihood) chi-square tests in a
contingency table.

Permission to conduct database-related research was obtained from
the Human Research Ethics Committee of Stellenbosch University.

Results

We recruited 142 children between 1 February 2007 and 31 May 2008,
representing 10.3% of the 1 382 children admitted with diarrhoea
during the 16-month period. One parent who was approached did
not give consent. The demographic profile, HIV status and potential
risk factors are set out in Table 1. One-third (48/142) were moderately
malnourished (WAZ <-2 standard deviations). The 24 HIV-exposed
and HIV-infected children were significantly younger than the HIVunexposed children, with a median age of 6.1 months as opposed to
8.9 months (p=0.03). The WAZ of the 9 children in the HIV-infected
group (median -1.9) was significantly lower than that of the other 15
in the HIV-exposed group.(median 0.8) (p=0.02)
Most caregivers (112; 78.9%) gave ORT at home before seeking
help from a healthcare practitioner. Of these, 76 (67.9%) gave
homemade SSS, and 14 (12.5%) mixed this incorrectly. Twelve used
too much salt (range 1 - 2 teaspoons per litre of water), 2 used too
much sugar, and in 4 cases all 3 components were incorrect. Fifty-two
(36.6% of the total) gave ORT and/or milk but no additional volume
of daily fluid intake, and 50 (35.2%) stopped their usual milk feeds
and only gave other fluids, including ORT.
Caregivers visited a healthcare provider a mean of 2.5 days (range
1 - 14 days) after the onset of symptoms. Before admission to the
hospital, 6 did not seek medical advice at primary level, 58 had 1
primary care visit, and 50 were referred after 2 visits to a healthcare
Table 1. Profile of children admitted with diarrhoea (N=142)
Age
Median

8.9 months

Range

20 days - 64 months

Gender, n (%)
Male

79 (55.6)

WAZ (corrected for dehydration) (N=138)
Median (range)

-1.07 (-1.94 - -0.05)

WAZ < -2, n (%)

32 (32.1)

WAZ > +2, n (%)

3 (2.2)

HIV status, n (%)
HIV-unexposed

118 (83.1)

HIV-exposed

24 (16.9)

HIV-infected

9 (6.3)

HIV-exposed, uninfected

11 (7.7)

HIV-exposed, unknown

4 (2.8)

Feeding choice <6 months (N=43), n (%)
Exclusively breastfed

1 (2.3)

Mixed feeding

5 (11.6)

Formula only

37 (85.0)

Sanitation, n (%)
Municipal water inside

89 (62.7)

Own outside tap

11 (7.7)

Shared outside tap

42 (29.6)

WAZ = weight-for-age Z-score.
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provider, 18 after 3 visits and 7 after 4
visits (3 unknown). Of the caregivers, 78.8%
attended a free local clinic (for the first visit),
while 12.7% went to GPs (fee for service)
and 1.4% sought advice at a pharmacy (10
unknown). Table 2 shows the advice given by
each group of health providers. There is an
impression that the clinics gave appropriate
advice regarding fluid intake, feeding, SSS
recipe and danger signs more often than
GPs, but none of the differences in advice
given were statistically significant (Pearson
and ML chi-square tests).
Twenty-one children (14.8%) had had 1
previous admission for diarrhoea, 2 (1.4%)
2 previous admissions, and 7 (4.9%) more
than 2 admissions.
Blood electrolytes were measured in
125/142 children. Twenty (16.0%) had
hypernatraemia (Na+ >145 mmol/l), with
a range of 146 - 169 mmol/l. There was
no significant increase in hypernatraemia
in cases where SSS had been incorrectly
mixed (p=0.6). Sixty-seven (53.6%) of the
tested children had hypokalaemia (K+ <3.5
mmol/l). There was no significant difference
in potassium levels between those who used
pre-packaged ORT sachets and homemade
SSS (p=0.45).

Discussion

This large prospective sample reflects the
profile of the usual patient group admitted
to the short-stay ward at our public hospital.
The nutritional status of these children, with
one-third moderately malnourished, was
worse than the population average described
in the National Food Consumption survey
of 2005, which showed that 9% of South
African children have WAZ <-2.[16] HIVinfected children are most underweight.
These findings either demonstrate the
negative impact of diarrhoea on nutrition
or that nutritionally compromised children
are vulnerable to diarrhoea,[15] and support
studies showing that HIV-infected children
are nutritionally compromised.[9,11]
HIV-exposed children in our cohort
presented with diarrhoea at a younger age
than other children. Possible explanations
include the lack of protective effect of
breastfeeding and exposure to formula
replacement feeds, deficient transplacental
transfer of protective maternal antibodies,
and increased exposure to pathogens
from immunodeficient individuals in the
household, exacerbated by crowding and
compromised socioeconomic conditions
associated with HIV infection.[12] They
represent a high-risk group.
The HIV exposure rate in our group
is similar to that in the Western Cape
seroprevalence survey (15%);[17] however,
with a transmission rate of 5% quoted for the
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Table 2. Advice given by healthcare provider at first visit
Advice given

Primary clinic
(N=112)

GP
(N=18)

Pharmacist
(N=2)

Give extra fluid, n (%)
CI

57 (50.8)
0.416 - 0.6015

8 (44.4)
0.2149 - 0.6740

1 (50)

Recipe for SSS, n (%)
CI

50 (44.6)
0.3544 - 0.5385

4 (22.2)
0.0302 - 0.4143

1 (50)

Stop milk, n (%)
CI

20 (17.9)
0.1076 - 0.2495

3 (16.7)
0 - 0.3388

0

Continue feeds including milk, n (%)
CI

19 (17)
0.1001 - 0.2392

4 (22.2)
0.0302 - 0.4143

0

Danger signs of dehydration, n (%)
CI

4 (3.6)
0.0013 - 0.0701

1 (5.6)
0 - 0.1614

1 (50)

GP = general practitioner; CI = confidence interval; SSS = sugar-salt solution.

PMTCT programme in the Western Cape,
we would only expect 1 - 2 HIV-infected
children in a cohort of 142, as opposed to
9. This finding supports findings of others
that HIV-infected children are particularly
vulnerable to diarrhoeal disease.[9-11]
The 2003 South Africa Demographic and
Health Survey (SADHS) on 1 859 mothers
countrywide reported that 159 children had
diarrhoea in the preceding 2 weeks. The
survey showed that 60% of their caregivers
gave ORT at home, 31% gave no ORT
and only 24% increased fluids, while 40%
reduced or stopped normal food intake.[18]
The 2009 WHO/UNICEF report indicated
that worldwide 42% of children received
ORT, but only 22% received increased fluids
and 30% were offered reduced amounts of
food.[6] Our finding that 80% of caregivers
gave ORT is therefore very encouraging. A
study at Red Cross War Memorial Children’s
Hospital, also in Cape Town, more than
10 years ago showed that despite 70% of
caregivers having knowledge of ORT, only
9% gave it.[19] The improvement probably
reflects the success of the IMCI programme
and SSS promotion implemented after that
study. It is concerning that 18% of ORT
solutions were incorrectly mixed. A study
in the rural Western Cape also showed
that although up to 90% of caregivers
had knowledge of SSS, only 50% used
it, and less than half mixed the solution
correctly.[20] There is risk associated with
incorrect mixing, including hypernatraemia
and salt poisoning, although this was not
demonstrated as significant in our study.
As in the SADHS, a third of our caregivers
did not give more fluid volume than usual,
indicating poor understanding of fluid losses
in diarrhoea, and 35% of children had their
normal feeds discontinued (replaced by
ORT). This places children at risk of entering
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the vicious cycle of diarrhoea followed by
malnutrition.
Public health promotional material
suggests that caregivers attend a primary care
facility within a day of a child developing
diarrhoea. We demonstrated a delay in
seeking healthcare. Advice regarding use of
ORT, feeding and danger signs was poor at
both public clinics and GP rooms, putting
children at potential risk.
Conclusions about bottle feeding as
a risk factor or a protective effect from
breastfeeding cannot be made from our
cohort, as there was no control group of
children without diarrhoea with similar
feeding methods. However, the beneficial
effect of breastfeeding has been demonstrated
convincingly and repeatedly in the past,[21,22]
so it is important to note that of the children
under 6 months of age, only 1 was exclusively
breastfed. This is lower than the exclusive
breastfeeding rate in South Africa of 8.3%.[18]
Breastfeeding is one of the components of
the CDD prevention programme, and must
be promoted locally.
Water, sanitation and hygiene are key
elements in the prevention of diarrhoeal
disease.[23] Almost 40% of households in our
study had to transport and store water from
outside taps, raising concerns about hygiene
and contamination of water, especially that
used for formula preparation. Zinc was
not routinely available at clinics or district
hospitals at the time of the study, nor was
rotavirus vaccination available. Subsequent
to our study, rotavirus vaccination became
part of the national Extended Programme of
Immunization in November 2009, and oral
zinc supplementation has been available at
clinics and hospitals in the Western Cape
since March 2010.
Hypokalaemia was present in just over half
of the children tested. Although there was

no significant difference between those receiving homemade and
sachet ORT solutions, homemade SSS does not contain potassium,
which is potentially problematic considering the large number of
malnourished children in the group. Primary healthcare management
may have to be modified to include oral potassium supplementation
in accordance with international trends towards use of fluid contaning
more potassium for malnourished children with diarrhoea.[24]

Study limitations

There is potential bias in this convenience sample, but it was not
possible to systematically collect data on each child owing to the high
turnover in the ward and lack of availability of the interviewer on each
day. For this reason it was also not possible to use exact rehydrated/
discharge weight when calculating the WAZ. Children who were
successfully managed in the community with oral rehydration are
not represented, and neither are the sickest children, who would have
been transferred directly to the paediatric wards or intensive care
unit. This may have affected deductions regarding incorrect mixing
of ORT and its impact on electrolyte disturbances.

Conclusions

It is encouraging that with promotion of SSS, most caregivers in our
setting gave ORT. However, many mixed it incorrectly, and they often
did not give additional fluid volumes and/or interrupted or replaced
milk feeds. There is often a delay in seeking primary care, and most
healthcare providers do not give appropriate advice. The majority of
children were formula fed and many had suboptimal access to water
and sanitation. All these aspects of the WHO CDD programme and
IMCI therefore need further promotion in our community and at
primary care level, possibly through emphasis on IMCI training and
use of messages in the Road-to-Health booklet, and through continuing
medical education opportunities for GPs. Many hospitalised children
with diarrhoea are malnourished, particularly HIV-infected children.
Attention must be paid to nutritional rehabilitation of children
presenting with diarrhoea, including continuing feeds during the
episode and promotion of additional feeds on discharge. Children
with HIV infection are at an increased risk of diarrhoeal disease and
malnutrition, and HIV exposure appears to increase the risk of early
presentation with diarrhoea. This warrants further study.
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