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Hospital malnutrition is a state in which a deficiency or
imbalance of energy, proteins and other nutrients causes
measurable adverse effects on functional and clinical
outcomes. The nutritional status of children often declines
after admission to the hospital, possibly slowing recovery
time and increasing susceptibility to infection.

The reported prevalence of malnutrition in paediatric
hospitals ranges from 6% to 30% (1) and may also depend
on the operational definition of malnutrition and the study
population (2). There are currently no recommendations on
nutritional evaluation and risk of hospital malnutrition
screening.

The aim of this study was to assess the nutritional status
of hospitalised children, as measured by the prevalence of
malnutrition, the risk of developing malnutrition and the
role of biochemical indices in predicting the length of
hospitalisation.

This cohort study was performed between 1 July 2011 and
31 December 2012 in five clinical units at the IRCCS
Foundation C�a Granda-Ospedale Maggiore Policlinico in
Milan, Italy. We calculated that 300 subjects were needed to
estimate a 20%prevalence ofmalnutrition on admissionwith
a precision of 5% (exact 95% CI, 25% to 35%). Accordingly,
300 (88%)of 340consecutivepatients agreed toparticipate in
the study and were recruited from the paediatric (n = 111),
short observation and emergency (n = 70), nephrology
(n = 53), intensive care (n = 50) and cystic fibrosis (n = 16)

units. Children admitted to the study showed the following
disorders: lung and heart (n = 62), kidney (n = 52), rheuma-
tologic (n = 47), neurologic (n = 28), blood (n = 30), gastro-
intestinal (n = 14), liver (n = 6) and endocrine (n = 6).
Patients were included if they were aged between 1 month
and 17-year-old andwere admitted to the hospital during the
study period for more than 24 h and their parents provided
informed consent. Infants whowere born before 37 weeks of
gestation and were under 1-year-old were excluded, as were
patients who were hospitalised for more than 60 days. The
study was approved by the institutional ethics committee of
the Fondazione IRCCS C�a Granda Ospedale Maggiore
Policlinico, Milan, Italy.

Anthropometric parameters included weight, height/
length and body mass index (BMI). Weight was measured
in all children using calibrated standard equipment on
admission and discharge. Supine length was measured in
children aged 2 years or less and standing height in children
over the age of 2 years. Wasting was defined as BMI of less
than – 2 standard deviation scores (SDS). Stunting was
defined as length or stature of less than – 2 SDS for the
child’s age. Obesity was defined as BMI > 2 SDS.
Nutritional risk was assessed using the STRONGkids
questionnaire (3). At admission and discharge, a fasting
blood sample was collected to analyse nutrition-related
haematochemical indexes inclusive of insulin-like growth
factor 1 (IGF-1), prealbumin, transferrin, albumin, insulin,
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total cholesterol, high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C)
and triglycerides. For the statistical analysis, continuous
data were reported as median and interquartile range (IQR)
because of skewed distributions. Somers’ D was used to
evaluate the association between length of stay and selected
anthropometric and biochemical indices. Statistical signif-
icance was assigned to a value of p < 0.05.

Of the 300 patients, 245 (82%) could be analysed. They
had a median (IQR) age of 6 (10), and 117 (44.5%) of them
were females. The median (IQR) length of stay was 6 (5)
days. Wasting was detected in 25 (10.2%) of the patients at
admission and in 19 (8.1%) at discharge. At admission,
stunting was present in 16 (6.5%) patients. Nutritional care
and support was provided for wasting children. The prev-
alence of obesity was 7.0% at admission and 6.9% at
discharge. When it came to the biochemical indices, length
of stay was inversely associated with serum albumin (�10%
probability of longer stay, 95% CI �19 to �1%, p = 0.02 for
every 1 g/dL increase of albumin). Length of stay was not
associated with BMI (p = 0.347) and the STRONGkids
questionnaire score (p = 0.08). The questionnaire score was
inversely associated with serum albumin (�20% probability
of higher SK score, 95% CI�29 to�7%, p = 0.001, for every
1 g/dL increase of albumin). Albumin levels ranged from 1.2
to 5.3 g/dL, median 4.1 g/dL in the whole population.
Other negative association trends (0.10 > p > 0.05) were
found between serum HDL levels and high questionnaire
score values.

Children already malnourished on admission may be at
risk of further nutritional and clinical deterioration. Our
study population showed a lower malnutrition prevalence
at admission than another Italian survey (4), while the
prevalence of obesity was comparable to that found in
northern Italian children (5).

Length of stay was mildly related to the questionnaire
score and in agreement with its potential predictive value.
The inverse associations found for serum albumin with
either length of stay and the questionnaire score suggest
that chronic malnutrition may not just relate to, but also be
predictive of, the length of hospital stay. Indeed, albumin is
the indicator of nitrogen anabolism with the longest half-life
– of around 20 days – while other anabolic indicators, such
as insulin-like growth factor-1, prealbumin, transferrin,
whose half-life ranges from one to 7 days, did not show
any type of relationship.

Associations involving serum albumin have already been
described in hospitalised adults (6), but there have been few
reports in children so far (7). The decrease in serum
albumin concentrations only seems to develop late in the
course of malnutrition, and as a consequence, it may take
place in the most severe cases.

A negative trend between serum HDL-C and LDL-C and
clinical risk has been described in adults (3,8) and also in

paediatric patients (9). Nevertheless, the biological bases
connecting lower serum albumin and HDL cholesterol with
gravity of disease deserve further investigation, because
malnutrition may be just a part of the whole picture. In
conclusion, assessing nutritional status, nutritional risk and
appropriate biochemical indices at admission may help to
predict the length of hospital stay and to optimise clinical
interventions and follow-up.
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