
 

Using vital signs to predict severity of illness
in children

July 7 2011

The research will be presented today at the Annual Scientific Meeting of
the Society of Academic Primary Care, hosted this year by the
Academic Unit of Primary Health Care, University of Bristol. The
research was funded by the National Institute for Health Research
(NIHR) School for Primary Care Research (NSPCR).

Dr Susannah Fleming and colleagues used a dataset containing heart rate,
temperature, and oxygen saturation measurements from 873 children,
and assessed the severity of their illness by checking whether they were
admitted to hospital in the following seven days.

Classification was carried out using the heart rate, temperature, and
oxygen saturation elements of an existing paediatric scoring system
(PAWS), designed for use in secondary care. In addition, a variety of
data fusion models, including regression and distribution modelling,
were developed using the same three vital signs.

Two statistical measures of the performance of each system – sensitivity
and specificity – were then assessed. Sensitivity measures the proportion
of actual positives which are correctly identified as such (for example,
the percentage of sick people who are correctly identified as having the
condition). Specificity measures the proportion of negatives which are
correctly identified (for example, the percentage of healthy people who
are correctly identified as not having the condition).

The existing scoring system was found to have a sensitivity of 64.3 per
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cent and specificity of 80.5 per cent while the best-performing model
had a sensitivity of 79 per cent and specificity of 75.8 per cent.

Dr Fleming said: "Data fusion of three vital signs (heart rate,
temperature, and oxygen saturation) provides moderate accuracy for
predicting serious illness in children, and outperforms scores produced
using this subset of vital signs in existing scoring systems. Although this
type of score is difficulty to calculate by hand, it could be incorporated
into commonly-available handheld phone applications, or into an
integrated device incorporating a thermometer and pulse oximeter. Such
a device would require a means of entering the patient's age, as the
technique uses evidence-based curves to allow for the normal variation
of heart rate during childhood."
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