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SUMMARY
The paper describes the validity of the Integrated Management of
Childhood Illness (IMCI) guidelines for identifying young infants
and children requiring referral to hospital in an area of low malaria
prevalence. The objective was to suggest changes in the guidelines
which would improve the validity. A total of 234 young infants (aged
1week to 2 months) and 668 children (aged 2 months to 5 years) were
sampled from the patients attending the outpatient department and
emergency of the Dhaka Shishu Hospital in Dhaka, Bangladesh. The
study was conducted from September 1994 to February 1995. All
children in the eligible age group were included. In order to increase
the chance of including severely ill patients, children with fever
(rectal temperature of >38 °C) were enrolled. This was referred to as
the enriched sample.

Another sampling survey was also conducted on a different day
each week, using a standardized data collection form. The purpose of
this sampling survey was to compare the validity of the guidelines on
a random sample of children with the enriched sample. Two experi-
enced paediatricians evaluated the enrolled patients using a standard-
ized history and physical examination form covering the signs
included in the IMCI guidelines. A computer programme used the
data collected by the paediatricians to generate IMCI diagnoses and
referral decisions. The paediatricians independently made a provi-
sional diagnosis and judged whether each patient needed hospital
admission. The need for referral by IMCI guidelines was compared
with the paediatrician's judgement of the need for hospital admis-
sion. Using the paediatrician's assessment for need for admission as
gold standard, the sensitivity and specificity of the current and
modified guidelines were calculated.

The IMCI's sensitivity for a paediatrician in favour of hospital
admission was 84% (95% CI:75-90) for young infants and 86%
(95% CI:81-90) for children; and the specificity was 54% (95%
CI:45-63) and 64% (95% CI:59-69), respectively. The need for
admission in the enriched sample was 45% in young infants, whereas
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only 37% of the young infants from the random sample were
admitted. The positive predictive value (PPV), which is dependent
on the prevalence of the condition, therefore decreased from 60% in
the enriched sample to 51% in the random sample. Similarly, in the
case of children, the PPV of the enriched sample was 55% and that
ofthe random sample fell to 47%. More than one-fourth in each group
had a provisional diagnosis of pneumonia. Potential modifications
were made by including intercostal or suprasternal retractions to
accompany lower chest wall indrawing. The IMCI's specificity
increased to 69% and 74% in young infants and children, respec-
tively, without lowering the sensitivity, by modifying the respiratory
sign calling for referral. As the IMCI guidelines are designed to be
used at the first level of care, one expects that the need for admission
will be low as compared to the hospital setting, where children who
are more sick are brought. The admission rate for a first-level facility
is estimated to be only 10%; accordingly, the PPV of the current
guidelines reduced to 16% in young infants and 21% in children. A
low PPV indicates that there may be a wastage of resources in trying
to identify a large number of children who may not need referral at
all. However, such a conclusion cannot be made as this study was
conducted in a hospital setting, whereas the IMCI guidelines are
meant to be used in the field setting.

COMMENT
The IMCI guidelines were formulated in 1995 following an
observation that a combination of childhood illnesses (pneumo-
nia, diarrhoea, malaria, measles and malnutrition) were respon-
sible for more than 70% of the mortality in children under five
years of age.' The guidelines were developed based on the expert
clinical opinion of experienced physicians and six research study
results. The guidelines used in this study in Bangladesh were the
final version, prepared after a series of studies and modifications.

This study showed that the majority of cases had a provisional
diagnosis of pneumonia. This is due to the study being conducted
in the winter months when pneumonia is more common. If the
study had been conducted over a period of one year, the distribu-
tion of the types of patients might have been different. The
advantages of this hospital-based study are that one expects to get
patients who are more sick as they are usually brought to a
hospital. However, the disadvantage is that the study sample is not
representative of the children to whom the guidelines will be
finally applied.

In this study, the specificity of the guidelines is very low as
compared to that observed in the previous studies conducted in
Gambia, Kenya, Ethiopia and Uganda, where the specificity
ranged from 93% to 99%.2 However, since the guidelines are
meant to identify children who may need hospitalization, one can
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allow a larger margin of error as regards over-referral, rather than
missing out on potentially fatal cases of pneumonia. The refer-
ence method used in this study is the physician's decision to admit
the patients. Though this is subject to many factors such as the
experience of the physician, admission policies, accessibility of
health facilities, etc. this is an acceptable standard against which
the guidelines have been compared. The modifications that were
made included the addition of suprasternal and intercostal retrac-
tion in identifying children with pneumonia. However, these
signs had been removed by the World Health Organization in
1989 as a very high proportion of children with non-severe
pneumonia had intercostal retraction. There are conditions other
than pneumonia which can lead to intercostal and suprasternal
retractions, e.g. bronchial asthma, obstruction in the upper respi-
ratory tract, etc. However, though these conditions are not related
with pneumonia, they would need referral in any case. The
modification ofthe guidelines did increase the specificity without
affecting the sensitivity. But as mentioned, increasing the sensi-
tivity is more important than increasing the specificity of these
guidelines.

This study was done in Bangladesh, which is very similar to
India in its health scenario and socio-cultural aspects. In India,
pneumonia is a leading cause of death in the under-five age group,
accounting for about one-third of the deaths in this age group.'

The first published evaluation of the IMCI guidelines in India
was conducted in the outpatient department and emergency room
of a medical college in New Delhi." The study confirmed that co-
existence of morbidity is frequent where more than one illness is
present. The sensitivity and specificity of assessing severe illness
was 81% and 69%, respectively, according to the IMCI guide-
lines, and an integrated approach was superior to a vertical
approach in the diagnosis and management of sick children.

The concept of adapting the IMCI guidelines is not without
criticism.' The guidelines do not include neonates less than one
week old. In India, the neonatal mortality rate is 48.6 per 1000
live-births;' which constitutes about 50% of the infant mortality
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rate. Therefore, any guideline for referral of sick children to be
able to achieve any significant impact on the reduction of infant
mortality rate in India should also include the training of health
workers in the case management of neonates. Secondly, field
experience in Africa has shown that training primary health care
workers to use the IMCI guidelines effectively requires at least ten
days as well as follow up and supervision.' This poses enormous
financial and organizational challenges for health care planners in
developing countries such as India.

However, adaptation of the IMCI guidelines should not be a
major problem in India. We already have the Reproductive and
Child Health Programme which has integrated the management of
acute respiratory infections and diarrhoea according to the WHO
guidelines. This concept is not new to health workers who are the
key persons in the first-level health care facility. However, the
final validity has to be tested in field conditions. Whether this
strategy can reduce the high childhood mortality rates in develop-
ing countries is yet to be demonstrated.
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Erratum
In the article Survival analysis: An introduction by Jeyaseelan et at.
published in Volume 12, Number 4 of the journal (1999;12:172-7),
Fig. 2 should be Fig. 4 and vice-versa.


