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Background. Swaziland adopted the World Health Organization (WHO) guidelines for the inpatient treatment of severely malnourished
children in 2007, with the aim of reducing high case fatality rates for childhood malnutrition. However, no follow-up studies have been
conducted to determine the reduction in these rates after implementation of the guidelines.
Objectives. To determine the case fatality rate for childhood malnutrition after implementation of the WHO treatment guidelines.
Methods. A retrospective observational study was undertaken. Demographic, anthropometric and clinical characteristics and outcomes
for all children aged under 5 years admitted for inpatient treatment of malnutrition between January 2010 and December 2011 were
recorded and analysed.
Results. Of the 227 children who met the study inclusion criteria, 179 (64.6%) were severely malnourished and 98 (35.4%) had moderate
malnutrition; 111 children died during admission, giving an overall case fatality rate of 40.1%. Mortality was significantly higher among
severely malnourished children than among those with moderate malnutrition (46.9% v. 27.6%) (odds ratio (OR) 3.0, 95% confidence
interval (CI) 1.7 - 5.3). Co-morbid pneumonia and gastroenteritis were significant predictors of mortality (OR 2.0, 95% CI 1.2 - 3.4 and
OR 1.9, 95% CI 1.1 - 3.2, respectively).
Conclusion. Case fatality rates for childhood malnutrition remain high despite adoption of the WHO treatment guidelines. There is a need
for periodic clinical audits and mortality review meetings to reduce deaths from childhood malnutrition so as to meet the WHO mortality
target of less than 5% and improve child survival.
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Worldwide an estimated 8.1 million children die
each year before they reach their 5th birthday, and
99% of these deaths are in the developing world.[1-2]
Malnutrition is associated with more than 50% of
these deaths,[3-4] and is therefore an important risk
factor for the burden of disease in developing countries.[5]
Hospital management of severe malnutrition is an important
component of a comprehensive approach to the problem of
undernutrition.[6] A review of case management worldwide has
revealed a median case fatality rate of approximately 25%, with
rates in some hospitals as high as 50%.[6-8] Many of these deaths are
avoidable, and are due to outdated procedures and protocols and lack
of familiarity with modern management practices.[6]
The World Health Organization (WHO) has developed consensus
treatment guidelines to help improve the quality of hospital care for
malnourished children, and suggests that if these are strictly adhered
to mortality should be less than 5%.[9-10] Case fatality rates over 20%
are considered unacceptable, 11 - 20% is poor, 5 - 10% is moderate,
1 - 4% is good, and <1% is excellent.[11] Studies after implementation
of the guidelines have shown improvements in death rates.[7-9]
The WHO conducted training on the inpatient treatment of
severely malnourished children in Swaziland in 2003, in response
to a rising incidence of severe malnutrition. Case fatality rates at
Mbabane Government Hospital were in excess of 50%,[12] and no
specific guidelines on the treatment of severe malnutrition were in
use. However, it was not until 2007 that the WHO guidelines were
fully adopted under a programme called the Integrated Management

of Acute Malnutrition (IMAM). The present study was conducted
to determine the case fatality rate after adoption of the WHOrecommended guidelines and to evaluate the level of adherence to
the guidelines at Mbabane Government Hospital.

Objectives

The objective of the study was to determine the case fatality rate for
childhood malnutrition after implementation of the WHO guidelines
for the inpatient treatment of severely malnourished children.

Methods

Setting and participants

A retrospective observational study was conducted in the paediatric
unit at Mbabane Government Hospital. It is the national referral
hospital for Swaziland and also serves as a primary care facility for
Mbabane and the surrounding areas.

Paediatric inpatient admission procedure

All children admitted to the unit are screened for malnutrition
regardless of the initial presenting complaint or diagnosis. A
structured admission form captures their weight, height and
weight for height and the presence of nutritional oedema. The
anthropometric measurements are then compared with WHO growth
standards and a diagnosis of malnutrition is made according to the
WHO definition.[11] All children found to be moderately or severely
malnourished are then managed according to the WHO guidelines,
regardless of the initial presenting diagnosis.
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Inclusion criteria

All children aged under 5 years admitted with malnutrition
(according to the WHO definition)[11] and managed using the WHO
guidelines between January 2010 and December 2011, regardless of
other primary diagnoses, were included.

Exclusion criteria

Children with incomplete anthropometric data were excluded from
the study. Children whose parents requested discharge against
medical advice were also excluded because of non-compliance with
the guidelines.

Data collection

For all children who met the inclusion/exclusion criteria,
demographic, anthropometric and clinical findings, co-morbid
conditions and the outcome of admission were abstracted from
the notes, using a structured form. Data were then entered into a
Microsoft Office Access database.
Permission to access patient records was obtained from the Senior
Medical Officer, Mbabane Government Hospital. The study protocol
was approved by the Main Ethics Committee of the Faculty of Health
Sciences, University of Pretoria, and the Scientific and Research
Ethics Committee of Swaziland.

Analysis

Stata release 11 (Stata LP, Texas, USA) was used for statistical analysis.
Data were described using standard statistics for continuous and
categorical variables. Categorical variables were compared using
the chi-square test and medians using the Wilcoxon rank sum test.
Multivariate logistic regression analysis was used to identify risk
factors for death. Significant variables in the univariate analyses
(p<0.30) were included in the multivariate model. The final model
was obtained through the backward-stepwise procedure. The Pearson
chi-square goodness-of-fit test was used to determine the fit of the
model. Odds ratios (ORs) and their 95% confidence intervals (CIs)
are specified where applicable. A p-value of <0.05 was considered
statistically significant.

Results

A total of 1 995 children were admitted to the paediatric ward during
the study period. Of these, 337 (16.9%) were children aged under 5
years with malnutrition. Twenty-three children were excluded from
the study because their parents requested discharge against medical
advice. A further 37 children were excluded because their case notes
did not contain sufficient information for them to be classified
accurately in the study.
Two hundred and seventy-seven children therefore met the
inclusion criteria. Of these, 119 (43.0%) were females. The median
age of admission was 12 months (interquartile range (IQR) 7 - 17
months) (Table 1).
Ninety-eight children (35.4%) had moderate malnutrition and
179 (64.6%) had severe acute malnutrition (SAM). Of the 179 who
had SAM, 91 (50.8%) were severely wasted and 88 (49.2%) had
oedematous SAM.
One hundred and three children (37.2%) were HIV-negative, 113
(40.8%) were HIV-positive, 52 (18.8%) were HIV-exposed, and 9
(3.2%) were of unknown HIV status. Of the 113 children who were
HIV-positive, 40 (35.4%) were on antiretroviral therapy (ART);
only 8 of them were initiated on ART during the admission period.
Among children with SAM, those who were HIV-positive were
significantly more likely to be wasted compared with those who were
HIV-negative (OR 2.2, 95% CI 1.1 - 4.5).
Eighty-seven children (31.4%) were treated for tuberculosis (TB),
which was diagnosed during the admission period in 66 cases
(75.9%). Diagnosis was based on clinical suspicion in children with
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Table 1. Demographic and clinical characteristics of
participants (N=277)
Characteristics
Demographic factors
Female, n (%)

119 (43.0)

Age, median (IQR)

12 (7 - 17)

Nutritional status, n (%)
Severe malnutrition

179 (64.6)

Oedematous

88 (31.8)

HIV profile, n (%)
Negative

103 (37.2)

Positive

113 (40.8)
40 (35.4)*

On ART
ART started during admission

8 (20.0)†

Exposed

52 (18.8)

Unknown

9 (3.2)

Co-morbid conditions, n (%)
TB

87 (31.4)

TB diagnosed during admission

66 (75.9)‡

Pneumonia

124 (44.8)

Gastroenteritis

183 (66.1)

Other, n (%)

20 (7.2)

Herbal intoxication

3

Kaposi’s sarcoma

1

Severe anaemia (Hb <6 g/dl)

14

Paralytic ileus

1

Cryptococcal meningitis

1

IQR = interquartile range; ART = antiretroviral therapy; TB = tuberculosis;
Hb = haemoglobin.
*% of those who were HIV-positive.
†% of those on ART.

‡% of those with TB.

persistent fever despite at least 7 days of intravenous antibiotics or
who failed to gain weight, if a chest radiograph raised suspicion of
TB, or at the clinician’s discretion. HIV-positive children were more
likely to be treated for TB than HIV-negative ones (OR 3.1, 95% CI
1.6 - 5.8).
One hundred and twenty-four children (44.8%) were diagnosed
with pneumonia. This was more likely in HIV-positive children
compared with HIV-negative ones (OR 2.6, 95% CI 1.4 - 4.6). One
hundred and eighty-three children (66.1%) had gastroenteritis (GE).
There was no statistically significant difference in the occurrence of
GE between HIV-positive and HIV-negative children.
Fourteen children had severe anaemia that necessitated blood
transfusion (haemoglobin concentration <6 g/dl). Three children had
concomitant herbal intoxication on admission, 1 had cryptococcal
meningitis, 1 had Kaposi’s sarcoma, and 1 developed paralytic ileus
during the course of treatment.

Outcomes

One hundred and eleven (40.1%) of the 277 children died in hospital,
31 deaths (27.9%) occurring within 48 hours of admission. Mortality

Table 2. Univariate analysis (crude ORs) for prognostic factors
for mortality
OR (95% CI)

p-value

Female

Reference

-

Male

1.1 (0.7 - 1.8)

0.68

0-6

Reference

-

7 - 12

0.6 (0.3 - 1.1)

0.083

13 - 24

0.4 (0.2 - 0.8)

0.005

25 - 60

0.6 (0.2 - 1.8)

0.35

Non-oedematous

Reference

-

Oedematous

1.7 (1.0 - 2.8)

0.042

Moderate

Reference

-

Severe

2.3 (1.4 - 4.0)

0.002

Negative

Reference

-

Positive

1.8 (1.0 - 3.1)

0.045

Exposed

2.3 ( 1.2 - 4.6)

0.016

Unknown

2.9 (0.7 - 11.6)

0.130

Tuberculosis

0.8 (0.5 - 1.4)

0.45

Gastroenteritis

1.7 (1.0 - 2.9)

0.048

Pneumonia

1.7 (1.0 - 2.7)

0.041

Variable
Gender

Age (months)

Type of malnutrition

Severity of malnutrition

HIV status

OR = odds ratio; CI = confidence interval.

Table 3. Multivariate analysis odds ratios for factors
significantly associated with mortality
Variable

OR (95% CI)

p-value

Reference

-

Age (months)
0-6
7 - 12

0.5 (0.3 - 1.0)

0.051

13 - 24

0.3 (0.2 - 0.6)

0.001

25 - 60
Severe malnutrition

0.5 (0.1 - 1.4)

0.181

3.0 (1.7 - 5.3)

<0.001

Gastroenteritis

1.9 (1.07 - 3.2)

0.027

Pneumonia

2.0 (1.2 - 3.4)

0.009

OR = odds ratio; CI = confidence interval.

was significantly higher among patients with SAM than among those
with moderate malnutrition (46.9% v. 27.6%, p<0.001). Among
patients with SAM, there was no significant difference in mortality
between the two types of malnutrition (oedematous SAM 48.9% v.
severe wasting 45.1%, p=0.61)
Several factors were identified as indicating a poor prognosis (i.e.
death) in the univariate analysis (Table 2). However, after multivariate
logistic regression analysis, 4 factors remained significant predictors
of mortality (Table 3). There was no significant difference in
mortality between children aged 0 - 6 months and those aged 7 - 12

months (OR 0.5, 95% CI 0.3 - 1.0), but children aged 13 - 24 months
fared much better than those aged 6 months and under (OR 0.3, 95%
CI 0.2 - 0.6).
Pneumonia and GE were significant predictors of mortality (OR
2.0, 95% CI 1.2 - 3.4; p=0.009 and OR 1.9, 95% CI 1.1 - 3.2; p=0.027,
respectively).
Mortality was highest among children of HIV-unknown status
(55.6%), followed by HIV-exposed (50.0%), HIV-positive (43.4%)
and HIV-negative children (30.1%). However, HIV was not a
significant predictor of mortality in the multivariate model, and
neither was TB.
The median length of hospital stay was 10 days (IQR 6 - 15 days).
Children who died had a shorter duration of hospital stay than those
who were discharged (median 5 v. 12 days; p<0.001).

Discussion

This study confirms that case fatality rates for childhood malnutrition
remain very high at Mbabane Government Hospital, despite
implementation of the WHO treatment guidelines. The overall case
fatality rate for childhood malnutrition was 40.1%, and the WHO
considers rates above 20% unacceptable. Even the rate for moderate
malnutrition was alarmingly high, at 27.5% almost 6 times the targets
for severe malnutrition established by the WHO.
Our findings contrast with other implementation studies that
show significant improvements in case fatality rates. In South
African hospitals, case fatality rates of 50% and 28% fell by ∼25%
after implementation of the WHO treatment guidelines. [6] After
introduction of the guidelines at the International Centre for
Diarrhoeal Disease Research in Bangladesh, case fatality rates
decreased to 9% and subsequently to 3.9% from an initial 17%.[9]
The severity of malnutrition and the presence of co-morbid
conditions have been shown to confer additional mortality risk
among malnourished children.[4] In our study sample, mortality was
found to be significantly higher for severe compared with moderate
malnutrition (46.9% v. 27.6%, p<0.001). However, among children
with SAM there was no significant difference in mortality between
oedematous and severely wasted children (48.9% v. 45.1%, p=0.61).
Children with co-morbid pneumonia and those with GE were almost
twice as likely to die as those without (OR 2.0 and 1.9, respectively).
The prevalence of HIV among the study participants was 40.8%, a
figure comparable to those in other African studies, which reported
rates between 17% and 54%.[13,14] However, in the final logistic
regression model HIV status was not a significant predictor of
mortality. This contrasts with earlier studies, which found that HIVpositive children were up to six times more likely to die compared
with HIV-negative children.[14] The lack of significant differences
in case fatality rates among the various HIV subgroups strongly
suggests fundamental deficiencies in the treatment of malnutrition.
Co-morbid TB was not associated with increased mortality, as
demonstrated in other studies.[13]
Our study did not intend to measure the level of adherence to each
of the ten steps of treatment listed in the WHO guidelines. However,
during data collection fundamental flaws in patient management
were noted that could explain the high case fatality rates. Firstly,
hypoglycaemia was not actively diagnosed or managed. In some cases
children were not started on therapeutic feeds for up to 24 hours after
admission, despite doctors’ orders. Secondly, hypothermia was not
adequately diagnosed or prevented. The paediatric ward did not have
adequate heating, and furthermore the kangaroo technique was not
being used in younger children.
Caution was not exercised when rehydrating malnourished
children, which is critical to survival and recovery.[9] Antibiotics
were not always prescribed as advised by the WHO guidelines.
In some instances children were put on oral antibiotics when
their clinical condition warranted intravenous therapy. Second-line
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antibiotics were not routinely prescribed to children with continued
signs of infection after 48 hours of first-line therapy. Furthermore,
prescription choices were often limited by the frequent drug stockouts that affected the hospital. The above factors could explain the
excessive risk of mortality associated with co-morbid pneumonia
and gastroenteritis.
In our opinion, lack of proper and adequate laboratory support
negatively affected case management. Routine tests ordered during
case management were often not available, or inaccurate results
were provided. Poor laboratory support made the management of
children with electrolyte disturbances or severe anaemia difficult.
Other operational factors such as low staff morale, poor staffing
levels and lack of knowledge due to infrequent training on the use of
the guidelines also contributed greatly to suboptimal care.

Study limitations

The study was retrospective, so analysis of risk factors associated
with mortality was limited by the information that could be obtained
from the patient charts. Information on various other prognostic
factors was either missing or poorly recorded and therefore of no
use.

Conclusion and recommendations

Implementation of the WHO guidelines for the inpatient treatment of
severely malnourished children did not improve the case fatality rates
for childhood malnutrition at Mbabane Government Hospital. There
is a need for periodic clinical audits and mortality review meetings
to identify and address factors associated with excessive mortality.
Furthermore, the hospital needs to fully address operational factors
that negatively affect patient management, such as drug stock-outs,
poor staffing levels, low staff morale, poor laboratory functioning and
inadequate training on use of the guidelines.
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