
lable at ScienceDirect

Clinical Nutrition ESPEN 21 (2017) 72e78
Contents lists avai
Clinical Nutrition ESPEN

journal homepage: http: / /www.cl inicalnutr i t ionespen.com
Italian pediatric nutrition survey

A. Lezo a, *, A. Diamanti b, T. Capriati b, P. Gandullia c, P. Fiore c, L. Lacitignola d, S. Gatti e,
M.I. Spagnuolo f, N. Cecchi g, G. Verlato h, S. Borodani i, L. Forchielli j, R. Panceri k,
E. Brunori l, M. Pastore m, S. Amarri non behalf of the SIGENP Nutrition Day Group
a OIRM, Citt�a della Salute e della Scienza, Torino, Italy
b Ospedale Bambino Gesù, Roma, Italy
c Istituto G. Gaslini, Genova, Italy
d Ospedale Meyer, Firenze, Italy
e Ospedale Salesi Ancona, Universit�a Politecnica delle Marche, Ancona, Italy
f Universit�a di Napoli Federico II, Italy
g Ospedale Santobono-Pausilipon, Napoli, Italy
h Azienda Ospedaliera Universit�a' di, Padova, Italy
i Universit�a degli Studi di Torino, Italy
j Pediatria, Universit�a di Bologna, Italy
k Clinica Pediatrica, Fondazione MBBM, Ospedale San Gerardo, Monza, Italy
l Fondazione Stella Maris, Pisa, Italy
m Pediatria, Ospedale Casa Sollievo della Sofferenza e IRCCS, San Giovanni Rotondo, Italy
n Pediatria, Arcispedale Santa Maria Nuova e IRCCS, Reggio Emilia, Italy
a r t i c l e i n f o

Article history:
Received 4 October 2016
Accepted 8 May 2017

Keywords:
Malnutrition
Pediatrics
Nutritional support
Wasting
Stunting
* Corresponding author.
E-mail addresses: alezodott@gmail.com, alezo@cit

http://dx.doi.org/10.1016/j.clnesp.2017.05.002
2405-4577/© 2017 European Society for Clinical Nutr
s u m m a r y

Introduction: the prevalence of malnutrition in children and its impact on clinical outcomes is under-
recognized by clinicians in Italy as well as worldwide. A novel definition of pediatric malnutrition has
been recently proposed by a working group of the Academy of Nutrition and Dietetics and American
Society for Parenteral and Enteral Nutrition (A.S.P.E.N.), based on the correlation between illness and the
use of zscores of anthropometric measurements.
Aim: to investigate the prevalence of malnutrition and related nutritional support among hospitalized
children in Italy, in a nationwide survey performed in a single day (16/4/2015).
Methods: an open access website (http://nday.biomedia.net) was used to collected data from 73 hos-
pitals and 101 wards in 14 Italian regions (1994 patients). Anonymous information was collected on
hospitals' characteristics, patient's anthropometry, admission diagnosis, presence of chronic diseases and
use of nutritional support: oral nutritional supplements (ONS), enteral nutrition (EN) or parenteral
nutrition (PN). Z-scores of anthropometric measurements, calculated with Epi Info 7.1.5, defined nutri-
tional status: wasting was identified by BMI or Weight-for-Length z-score (<�1 mild, <�2 moderate,
<�3 severe), stunting by Height-for-Age Z-score <�2. WHO 2006 and CDC 2000 growth charts were
used respectively for children younger and older than 2 years old.
Results: 1790 complete records were obtained for hospitalized patients aged 0e20 years, with median
age 6.16 (0.1e20 years and 53.3% males). 52.9% were aged 0e6 years and 58.8% of children suffered from
chronic diseases. Wasting was detected in 28.7% of the total sample with higher occurrence observed in
age ranges 0e6 and 14e20 years, while 17.3% of patients showed stunting; surprisingly almost 27% of
them were aged 0e2. A ranking of the admission diagnosis with the highest rate of malnutrition was
complied. The prevalence of wasting was significantly (p < 0.005) higher amongst children with chronic
diseases (34.1% vs. 27.1%); stunting prevalence tripled in patients with chronic disease (24.5% vs. 8.3%).
Only 23.5% of malnourished children (17%, 25.6% and 36.7%, respectively mild, moderate and severe
malnutrition) received nutritional support: 11.7% received oral nutrition supplements (ONS, modular or
complete), 11.5% enteral nutrition (EN, 6.4% via nasogastric tube, 5.1% via gastrostomy) and 6.8 % received
parenteral nutrition (PN); in some patients a combination of two. Nutritional support is more commonly
used among stunting patients, 39.5% of children under treatment.
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Conclusion: Malnutrition of any grade was observed in nearly 1/3 and stunting in 17% of the reported
hospitalized children, and it is likely to be underrecognized as the nutritional support reached only a
small part of the malnourished children.

© 2017 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Malnutrition (undernutrition) is defined as an imbalance be-
tween nutrient requirement and intake, resulting in cumulative
deficits of energy, protein or micronutrients that may negatively
affect growth in weight and height, development, and provoke ill
health and retard recovery [1]. Compared to adults children are
particularly susceptible to undernutrition due to their high energy
need per unit of body mass, limited energy reserves and the
additional demands for growth. The prevalence of acute malnu-
trition among hospitalized children is generally high although it
can vary considerably (between 6.1% and 31.8%) due to the applied
methodology and the analysis population [2]. Hospitalization often
enhances illness-related malnutrition even in children with mild
clinical conditions [3]. Furthermore, pediatric malnutrition may
influence both short and long term health outcomes as children
should be in a permanent positive energy balance (anabolic state)
to maintain optimal growth and development [4].

Despite the wide evidence of the high prevalence and the
adverse effects of illness-related malnutrition, this condition is
probably underestimated. Even in chronically ill hospitalized pe-
diatric patients the condition diagnosed only in a small percentage
despite reports of prevalence rates ranging from 24% to 50%
worldwide [5e10].

The lack of uniform definitions and failure to prioritize nutrition
support as part of the patient care are some of the factors
responsible for the underrecognition of malnutrition in hospital-
ized children and its impact on clinical outcomes. There are no
reported epidemiological data on the extent and type of nutritional
support among malnourished patients either globally or in relation
to the severity of malnutrition.

New guidelines recommend the use of Z-scores in lieu of per-
centiles for anthropometric measurements. They allow the collec-
tion of homogenous data on prevalence derived from uniform
diagnostic tools and compare malnutrition prevalence between
clinical centers, development of thresholds for intervention and
evidence-based analysis of the impact of malnutrition and its
treatment on patient outcomes [1].

The purpose of this study was to assess the prevalence of
malnutrition, its correlation with acute and chronic diseases and
the related nutritional support provided to hospitalized children in
Italy, in a nation-wide survey performed on a single day.
2. Patients and methods

The studywas designed and coordinated by the Italian Society of
Paediatric Gastroenterology and Nutrition (SIGENP) in a crowd-
sourcing manner. An open access website (http://nday.biomedia.
net) was specifically constructed to collect information on hospi-
tal characteristics (institution type, i.e. university or general hos-
pital), location, number of beds; participants were recruited from
general pediatrics and all medical pediatric specialties, pediatric
surgery and pediatric onco-hematology wards. The Nutrition Sur-
vey of 16 April 2015 was advertised through the website. An e-mail
was sent to all members of SIGENP and the Italian Society of
Paediatrics (SIP), in which participating centers were asked to join
for the study and login with given credentials. Starting on 16 April
and for the next 48 h the website was open to receive patient data.

Anonymous (each center supplied its own patient data without
sharing identity with the coordinating authors) information was
gathered on patient's sex, age, weight and length/height, admission
diagnosis (Fig. 1; 16 choices with the adjunction of premature and
small for gestational age children), existence of chronic diseases
(none or one of 16 choices) and use of nutritional support: oral
nutritional supplements (ONS), enteral tube nutrition (EN) or
parenteral nutrition (PN). In particular, the participating centers
were asked a closed question (Yes or No) for every type of nutri-
tional support. For the positive answers they were further asked to
specify which of the reported choices applied. The latter are:
modular (one or two nutrients) or complete ONS, nasogastric,
gastrostomy or jejunostomy tube feeding and parenteral nutrition
(more than two nutrients given intravenously). Patients may
receive more than one type of nutritional support.

After excluding 141 patients whose only weight was available
(mainly due to inaccurate height/length due to spastic posture),
1790 complete records were obtained for hospitalized patients
aged 0e20 years old.

Z-scores of anthropometric measurements were calculatedwith
Epi Info 7.1.5 and defined nutritional status using the A.S.P.E.N.
criteria [1]: wasting or acute malnutrition, intended as a low
weight-for-height [19], was identified by BMI and Weight-for-
Length Z-score (<�1 mild, <�2 moderate, <�3 severe), stunting
or chronic malnutrition, defined as low stature for age [19], by
Height-for-Age Z-score < �2. Overweight is defined by BMI or
Weight-for-Length Z-score > 2.

WHO 2006 and CDC 2000 growth charts were used respectively
for children younger and older than two years old [1].

The distribution of data was checked using the Shapir-
oeWilkinson test. Given the skewed distribution, continuous data
were expressed as median value and interquartile ranges while
categorical variables were expressed as proportions (percentages).
Differences in proportions were tested by chi-squared test. The risk
of acute and chronic malnutrition in chronically ill patients was
expressed by the risk ratio. Significance level was fixed at <0.05.
Statistical analysis was performed using STATA 11, StataCorp 4905
Lakeway Drive, College Station, Texas 77845 USA.

Given the anonymous collection of data, the Ethical Committee
of the co-ordinating center advised that ethical approval was not
necessary.
3. Results

The website registered 2003 accesses of which 1994 were valid
records e patients aged more than 20 years and those without
available anthropometric measurements were excluded. The data
were collected from 14 out of the 20 Italian regions, 73 hospitals (9
children's hospitals, 18 university hospitals and 46 general hospi-
tals) and 101 wards: 84.6% paediatrics, 6.7% pediatric surgery and
8.7% pediatric onco-hematology. 1071 (59.8%) patients come from
third level pediatric hospitals and 719 (40.2%) from general
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Fig. 1. Acute malnutrition rate by admission diagnosis.
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hospitals, median age 5.5 years (IQR 10.3), 53.3% males. More than
50% of children (52.9%) were aged 0e6 years, 58.8% of children
suffered from chronic diseases. The characteristics of study popu-
lation are reported in Table 1.

Wasting or acute malnutrition identified by BMI or Weight for
Length (WfL) was detected in 28.7% of the patients in the following
forms: 15.5% of patients were classified as mild or at risk of
malnutrition (Z-score between �1 and �2), 6.5% as moderate
malnutrition (z-score between �2 and �3) and 6.7% as severe
malnutrition (Z-score < �3).

Stunting or chronic malnutrition, identified by Height or Length
Z-score, was detected in 17.3% of patients of whom 9.1% showed
moderate malnutrition (Z-score between �2 and �3) and 8.2%
severe malnutrition (z-score < �3). 111 out of 309 (36%) patients
with stunting showed coexisting wasting (BMI or weight for length
Z-score < �2).

Both wasting and stunting were more frequent in the youngest
patients of study population: 146/514 (46%) and 195/309 (63%)
respectively in acute and chronic malnourished patients were aged
0e6 years. For detailed information about patients' age and
malnutrition rate see Table 2.

Regarding the admission diagnosis, patients with psychiatric
(including eating disorders), infectious, pulmonary, gastrointestinal
and cardiological pathologies had an elevated rate of wasting with
more than 30% of them being malnourished (Fig. 1).

The prevalence of wasting and stunting was higher amongst
children with chronic diseases. Wasting or acute malnutrition
prevalence was 34.1% vs. 27.1% (p ¼ 0.002) and stunting or chronic
malnutrition prevalence was 24.5% vs. 8.3% (p ≪ 0.001) in patients
with and without chronic diseases respectively.

Table 3 shows the rate of chronic disease and acute or chronic
malnutrition. Chronically ill children had significantly (p < 0.005)
Table 1
Characteristics of study population.

Characteristics of study population

Patients (N) 1790
Sex (M/F) 954/836
Age in years (median, IQ range) 5.5 (10.3)
Age groups: N (/%)
0e2 yrs 505 (28.2%)
2e6 yrs 442 (24.6%)
6e10 yrs 262 (14.6%)
10e14 yrs 311 (17.4%)
14e20 yrs 270 (15.1%)

Chronic disease: N (%) 1052 (58.8%)
higher risk of malnutrition, either wasting or stunting. The risk
ratio for acute malnutrition or wasting among chronically ill pa-
tients is 1.1 (CI 95% 0.11; 0.25) whilst for stunting or chronic
malnutrition was 3 (CI 95% 1.06; 1.13).

As expected, the rate of acute and chronic malnutrition was
higher in pediatric hospitals than in pediatric wards of general
hospitals. Respectively in general and pediatric hospitals the
prevalence of acute malnutrition or wasting was 5.3% vs. 7.4%
(p ¼ 0.37) for moderate malnutrition and 4.5% vs. 8.2% (p ≪ 0.001)
for severe malnutrition, whilst the prevalence of stunting was 7.4%
vs. 10.2% (p ¼ 0.001) for the moderate malnutrition and 5.3% vs.
10.2% (p ≪ 0.001) for the severe malnutrition. The prevalence of
overweight did not differ between the inpatients in the two types of
hospitals (5.6% vs. 6.2%; p ¼ 0.15).

Nutritional support (of any kind) was given to only 23.5% of
children affected by acute malnutrition (Fig. 2: 17%, 25.6% and
36.7%, respectively for mild, moderate and severe malnutrition).
Furthermore 12.1% of non malnourished and 14% of overweight
patients received some nutritional support. Nutritional support
was more frequent among stunted than in wasted patients (39.5%
vs. 23.5%, p ≪ 0.001) (Table 4).

ONS (modular or complete) were used in 11,7% of both wasted
and stunted patients, EN in 11.5% and 19.4% (via naso-gastric tube
or gastrostomy), PN in 6.8% and 8.4% respectively in wasted or
stunted patients; some patients received a combination of two.

4. Discussion

The data reported here well represent the Italian population of
hospitalized children as they come from a nationwide selection of
Italian hospitals. Italian Paediatric Nutrition Survey involved third
level referral centers and general pediatric departments and all
types of hospitals, permitting appreciation of the real figure of
malnutrition prevalence in hospitalized children in Italy. Most
studies have reported hospital malnutrition in children's hospital,
which are more likely to admit children with severe diseases and
extreme malnourished inpatients and our study confirm these
data. We purposely also included patients in small pediatric wards
to obtain an unbiased figure of nutrition and the malnutrition rate
in both contexts is far from negligible. Our study is the first to
report nation-wide epidemiological data. The studies published
previously involved single hospital samples from Europe, USA
and New Zealand and one 1-day cross-sectional survey in a pe-
diatric population admitted to medical or surgical units in France
[5e9].



Table 2
Age related nutritional status of pediatric hospitalized patients based on Z-scores of anthropometric measurements.

Nutritional status by: 0e2 years
n ¼ 505
(28.2%)

2e6 years
n ¼ 442
(24.7%)

6e10 years
n ¼ 262
(14.6%)

10e14 years
n ¼ 311
(17.4%)

14e20 years
n ¼ 270
(15.1%)

Total
n ¼ 1790
(100%)

Weight-for-length or BMI z-score (% of 1790 patients)
Normal 17.4 14.6 10.5 12.5 10.3 65.3
Overweight 1.8 1.6 0.6 1.4 0.6 6
Wasting (total) 9 8.5 3.6*̂ 3.5*̂ 4.1 28.7
Mild malnutrition 5 4.4 2.5 2.1 1.6 15.5
Moderate malnutrition 2 1.9 0.6 0.8 1.3 6.5
Severe malnutrition 2.1 2.2 0.6 0.6 1.2 6.7

Height-for-Age z-score (% of 1790 patients)
Normal 20.6 21.4 12.9 15.2 12.6 82.7
Stunting (total) 7.6 3.3* 1.7* 2.2* 2.5* 17.3
Moderate malnutrition 3.5 2 1.2 1.2 1.3 9.1
Severe malnutrition 4.1 1.3 0.5 1.0 1.2 8.2

*Statistically significant difference vs. 0e2 years group; ∧statistically significant difference vs. 2e6 years group.

Table 3
Prevalence of acute and chronic malnutrition in patients with or without chronic disease. *Malnutrition rates are significantly higher in hospitalized patients affected by
chronic disease compared to no chronic disease patients (p < 0.005).

Diseases Patients n (%)

Acute Malnutrition Chronic malnutrition

Total Mild Moderate Severe Total Moderate Severe Total

Neurologic 178 (9.9) 23 (8.3) 13 (11.1) 16 (13.3) 52 (10.1) 30 (18.6) 22 (15.0) 52 (16.8)
Gastrointestinal 82 (4.6) 20 (7.2) 4 (3.4) 5 (4.2) 29 (5.6) 11 (6.8) 8 (5.4) 19 (6.1)
Hepatobiliar/pancreatic 24 (1.3) 3 (1.1) 2 (1.7) 3 (2.5) 8 (1.6) 1 (0.6) 4 (2.7) 5 (1.6)
Surgery (intestinal) 20 (1.1) 4 (1.4) 1 (0.9) 1 (0.8) 6 (1.2) e 4 (2.7) 4 (1.3)
Surgery (other) 46 (2.6) 10 (3.6) 2 (1.7) 5 (4.2) 17 (3.3) 2 (1.2) 5 (3.4) 7 (2.3)
Onco-hematologic 195 (10.9) 24 (8.7) 12 (10.3) 10 (8.3) 46 (8.9) 17 (10.5) 12 (8.2) 29 (9.4)
Nephro-urologic 85 (4.7) 10 (3.6) 6 (5.1) 7 (5.9) 23 (4.5) 12 (7.4) 13 (8.8) 25 (8.1)
Cardiologic 68 (3.8) 11 (4.0) 8 (6.8) 6 (5.0) 25 (4.9) 10 (6.2) 14 (9.5) 24 (7.8)
Pulmonary 57 (3.3) 8 (2.9) 6 (5.1) 10 (8.3) 24 (4.7) 5 (3.1) 6 (4.1) 11 (3.6)
Metabolic (congenital) 25 (1.4) 1 (0.4) 1 (0.9) 3 (2.5) 5 (1.0) 3 (1.9) 7 (4.8) 10 (3.2)
Endocrinologic 47 (2.6) 9 (3.2) 1 (0.9) 1 (0.8) 11 (2.1) 7 (4.3) 5 (3.4) 12 (3.9)
Infectious 6 (0.3) 2 (0.7) 1 (0.9) e 3 (0.6) e 1 (0.7) 1 (0.3)
Psychiatric (Eating Disorders) 55 (3.1) 5 (1.8) 11 (9.4) 3 (2.5) 19 (3.7) 2 (1.2) 1 (0.7) 3 (1.0)
Ex preterm 28 (1.6) 8 (2.9) 2 (1.7) 2 (1.7) 12 (2.3) 3 (1.9) 14 (9.5) 17 (5.5)
Ex small for gestational age 7 (0.4) 2 (0.7) e 2 (1.7) 4 (0.8) e 1 (0.7) 1 (0.3)
Other 129 (7.2) 12 (4.3) 9 (7.7) 9 (7.5) 30 (5.8) 16 (9.9) 12 (8.2) 28 (9.1)
Total chronic disease patients 1052 (58.8) 152 (54.8)* 79 (67.6)* 83 (69.2)* 314 (61.1)* 119 (73.5)* 129 (87.8)* 248 (80.3)*
No chronic disease patients 738 (41.2) 125 (45.2) 38 (32.4) 37 (30.8) 200 (38.9) 43 (26.5) 18 (12.2) 61 (19.7)
Total 1790 (100) 277 (100) 117 (100) 120 (100) 514 (100) 162 (100) 147 (100) 309 (100)

Bold text stands for the principal categories of patients, all the upper categories are undergroups of the total chronic disease patients.

Fig. 2. Nutritional support in Italian hospitalized children.
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Table 4
Types of nutritional support provided to malnourished patients. Some patients received more than one type of nutritional support.

Nutritional support Wasted patients Stunted patients

n (%) n (%)

Malnourished patients 514 309
Nutritional support (any type) 121 (23.5) 96 (31.1)
ONS complete 33 (6.4) 12 (3.9)
ONS modular 27 (5.3) 24 (7.8)
Enteral nutrition e nasogastric tube feeding 33 (6.4) 30 (9.7)
Enteral nutrition e gastrostomy tube feeding 26 (5.1) 30 (9.7)
Enteral nutrition e jejunostomy tube feeding 0 0
Parenteral nutrition 34 (6.6) 26 (8.4)

ONS: Oral Nutritional Support.
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Our data confirm the high prevalence of malnutrition among
hospitalized children [2]. The acute malnutrition rate observed in
our mixed pediatric population falls within the range of reported
rates from specialized and general hospitals [5e11]. However, the
results of various studies are difficult to compare because of the
heterogeneity of methods used to define malnutrition and the
population studied.

The highest rate of acutemalnutrition in our studywas observed
in the younger age groups in agreement with other published
studies [2,5]. This could be due to two reasons: first - the population
of hospitalized children mainly consists mainly of infants and
young children up to 6 years old; second e the younger the age the
higher the susceptibility to energy deficit and to metabolic effects
of inflammation and hormonal alterations induced by acute and
chronic pathologies on nutrition status and growth. In our study, in
contrast with Pawellek et al. [7], this range extended up to 6 years
of age both for acute and chronic malnutrition (Table 2). These
findings underline the need to make a correct and early malnutri-
tion diagnosis and to provide adequate nutritional therapy in order
to prevent its harmful short and long term impact in infants and
young children.

Stunting is reported by a few studies although it is widely
accepted as a parameter of chronic malnutrition parameter. Chronic
nutrition deficiency that causes long-term faltering growth is the
suggested mechanism [12], confirmed recently by the new defini-
tion of malnutrition by the Academy of Nutrition and Dietetics and
the American Society for Parenteral and Enteral Nutrition [1].

Stunting rate in hospitalized children is highly variable between
studies but heavily influenced by the presence of an underlying
chronic disease. Some of the conditions with the highest malnu-
trition rates are cardiac and renal chronic diseases, malignancies,
cerebral palsy, etc. [13e17]. Our data showed stunting, in
decreasing ranking, neurologic, oncologic, cardiologic and neph-
rologic malnourished patients. No studies consider the coexisting
wasting in stunting patients. Our data showed 1/3 of stunted pa-
tients had BMI or weight for length Z-score < �2 identifying a slice
of the population critically malnourished. Considering that short
stature may be the result of factors intrinsic to chronic pathologies
and not by nutritional deficit, we need to identify chronic
malnourished patients that require nutritional therapy. The design
of our study (1-day survey) did not allow us to establish the extent
that the short stature is affected by energy deficit to requirements
or other factors (hormonal, inflammatory, etc); it is however likely
that only few childrenwith non-nutritional causes of stunting have
entered this study.

The percentage of patients affected by an underlying chronic
disease was higher in our population (>50% vs. 33%) than that re-
ported by other authors [6]. The predominance of pediatric third
level hospital patients on those of pediatric wards of general hos-
pitals in our population may be an explanation. The presence of a
chronic disease increased the risk of both acute and chronic
malnutrition, and the reported high percentage of chronically ill
among the hospitalized children emphasizes the need for nutri-
tional surveillance as the malnutrition rate is reported to increase
during hospitalization even in patients affected by mild clinical
conditions [3].

To our knowledge, no studies have reported epidemiological
data on the type of nutritional support utilized in malnourished
patients. The present study strengthens evidence of the under-
recognition of the prevalence of malnutrition in hospitalized
children given the low percentage of malnourished patients
receiving any kind of nutritional therapy. We think that the
application of the nutritional therapy by the clinicians is based on
clinical reasons and not on recognizing malnutrition or its severity.
This can be explained by the delivery of nutritional support to
normal and overweight/obese patients as well as the high per-
centage of untreated malnourished children (Fig. 2). Data did not
show any preference of the clinicians for the type of nutritional
support but it can be noted that parenteral nutrition is chosen
equally with enteral nutrition (oral or tube feeding) either in acute
or chronic malnourished patients. Considering the fact that the use
of parenteral nutrition in hospitalized children is far from
evidence-based, the ESPGHAN guidelines on parenteral nutrition
recommend its employment only when adequate oral or enteral
feeding is precluded [18].

In chronically malnourished (stunted) children there was a
slight preponderance of tube feeding (SNG or gastrostomy) and a
lower preference for complete ONS. This may be related to the
lower availability of pediatric oral supplements than in adults as
well as to the long term need for nutritional support in those pa-
tients. The modular ONS added to natural foods to provide more
energy or nutrients is probably better known to paediatricians who
are familiar with supplementing of human milk.

Limitations of the study: pediatric patients were screened on a
single day which did not necessarily correspond to admission day.
This may reduce the sensitivity and precision of the study in the
estimation of the prevalence and entity of wasting, as hydration or
other therapies, especially the intravenous ones may result in an
increased weight and the borderline wasting patients may not be
detected. Furthermore we did not ask about the duration of
malnutrition in order to comply with the ASPEN definition of
chronicity of malnutrition. Another limitation is the absence of
other data, outside of the admission diagnosis or the presence of a
chronic disease that would explain causes of stunting other than
malnutrition.

5. Conclusions

There is a high prevalence of both acute and chronic malnu-
trition among hospitalized pediatric patients in Italy, especially in



A. Lezo et al. / Clinical Nutrition ESPEN 21 (2017) 72e78 77
infants and young children; it is likely to be under-recognized
as nutritional support is only given to a small number of the
malnourished children.

Given its adverse effects on short and longterm clinical out-
comes and healthcare costs, malnutrition should be promptly
recognized and treated properly. The univocal diagnostic method
offered by Z-score of anthropometric measurements and the
related classification has proved more effective for the identifica-
tion of malnutrition than the different standard methods used in
most Italian pediatric hospitals. Its implementation in everyday
clinical practice would help to improve overall nutrition assess-
ment and consistency.
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Appendix

This work was made possible by the Nutrition Survey Group of
SIGENP (Italian Society of Paediatric Gastroenterology, Hepatology
and Nutrition):

Abate Rosaria e Potenza
Accorsi Paola e Pieve di Coriano
Aidala Enrico e Torino
Amarri Sergio e Reggio Emilia
Ancora Gina e Rimini
Angelotti Luisella e Massa
Annibali Roberta e Ancona
Antonini Monica Antonietta e Castellaneta
Banzato Claudia e Verona
Barbaglia Michelangelo e Borgomanero
Bardasi Giulia e Bologna
Barrani Monica e La Spezia
Basso Tiziano e Gemona del Friuli
Brach del Prever Adalberto e Ciri�e
Belli Fina e Firenze
Bellomo Anna Rita e Roma
Besenzon Luigi e Saluzzo
Biagioni Martina e Urbino
Bonaudo Roberto e Torino
Bruni Giulia e Firenze
Brunori Elena e Calmbrone
Cagnoli Giacomo e Vizzolo Predabissi
Campanozzi Angelo e Foggia
Casaccia Germana e Alessandria
Castello Mario e Torino
Chiaro Andrea e Crema
Cimadore Nicoletta e Ivrea
Cioni Maddalena e Siena
Cortinovis Francesca e Merate
De Cosmi Valentina e Milano
De Giacomo Costantino e Milano
Del Vecchio Sergio e Roma
Diamanti Antonella e Roma
Di Leo Grazia e Trieste
Di Scala Carmen e Napoli
Famiani Annalisa e Prato
Felici Enrico e Pesaro
Ferraris Silvio e Torino
Fomasi Martina e Milano
Fontanella Giovanna e Napoli
Frimaire Alessia e Savigliano
Fusco Patrizia e Mondovì
Galvagno Graziana e Chieri
Gandullia Paolo e Genova
Gasparrini Enrico e Macerata
Guan�a Riccardo e Torino
Guerra Azzurra e Modena
Lanari Marcello e Imola
Lacitignola Laura e Firenze
Lezo Antonella e Torino
Lizzoli Francesca e Magenta
Maggiore Giuseppe e Pisa
Magist�a Anna Maria e Faenza
Magist�a Anna Maria e Lugo
Magist�a Anna Maria e Ravenna
Malaventura Cristina e Ferrara
Marmetucci Luigi e Napoli
Mazzocchi Alessandra e Milano
Mazzoni Elisa e Bologna
Melli Paola e Udine
Memmini Graziano e Massa
Meneghini Anna e Vicenza
Miglietti Nunzia e Brescia
Migliore Giuseppina e Torino
Mistura Laura e Garbagnate Milanese
Monaci Alessandro e Grosseto
Morganti Alessia e San Benedetto del Tronto
Nesi Francesca e Torino
Opinto Vittoria e Catania
Pace Mariella e Rivoli
Palamone Gianluigi e Sarno
Panceri Roberto e Monza
Parisi Giuseppe e Lacco Ameno
Pastore Maria e San Giovanni Rotondo
Penagini Francesca e Vizzolo Predabissi
Perrone Michela e Milano
Petitti Patrizia e Torino
Pettinari Chiara e Senigallia
Peverelli Paola e Belluno
Pinon Michele e Torino
Russo Carla e Napoli
Sala Alessandra e Monza
Salata Michele e Potenza
Salmaso Mara e Cittiglio
Sangerardi Maria e Bari
Santangelo Barbara e San Giovanni Rotondo
Savino Francesco e Torino
Scat�a Donata e Catania
Siani Paolo e Napoli
Spagnuolo Maria Immacolata e Napoli
Sparano Paola e Carpi
Stamati Filomena Andreina e Castrovillari Cosenza
Tulli Monica e Ascoli Piceno
Uga Elena e Vercelli
Urbano Flavia e Bari
Verlato Giovanna e Padova
Zoppo Marisa e Torino
Zuin Giovanna e Milano
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