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ABSTRACT

Introduction

Malnutrition in children has health and physical consequences
resulting in delayed physical growth and motor
development, behavioral and social problems as well as
susceptibility to contracting diseases. The Screening Tool for
Assessment of Malnutrition in Pediatrics (STAMP) is a
specially constructed tool that uses anthropometric
measurements, body composition, and patient's clinical
status to predict the risk of malnutrition for inpatients at
admission. There is no agreement on the ideal screening
tool or scales for detecting and determining the level of
malnutrition in pediatric inpatients. Various studies in the
pediatric population have analyzed the association of
malnutrition during hospitalization with patient outcomes,
but few have analyzed whether the STAMP tool in particular
could be used to predict length of hospital stay and disease
severity in these patients.

Objectives

We studied the use of STAMP screening tools to assess the
risk of malnutrition in inpatients by including a nutritional
screening in the admission process and analyze the
association between the risk of malnutrition and patient
outcomes (length of hospital stay and severity of disease).

Methodology

We conducted a prospective single-center study between
May to July 2021 at a tertiary care hospital. All patients
admitted to the pediatric ward aged 1 month to 15 years with
a length of stay of at least 24 hours were included into the
study. Data were collected about clinical, anthropometric
and demographic variables for each patient including
STAMP grading, length of hospital stay and severity of disease.

Results

Our study suggests comparable demographic and other
patient-related variables in the three categories (mild,
moderate and severe) of STAMP grading (p-value >0.05).
STAMP grading was not significantly associated with both
length of hospital stay and severity of disease.

Conclusion

The use of STAMP as a malnutrition screening tool for
pediatric inpatients is not significantly associated with
length of stay or severity of disease.
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INTRODUCTION

Malnutrition of children has always been a global concern.
Health and physical consequences of malnourishment in
children are delay in their physical growth and motor
development; lower intellectual quotient (IQ), greater
behavioral problems and deficient social skills; susceptibility
to contracting diseases and the list goes on."” The 2017 data
from the Ministry of Health and Population of Nepal
suggests 1 million children under 5 years (36 %) suffer from
chronic malnutrition (stunting or low height-for-age) and 10
% suffer from acute malnutrition (wasting or low weight-for-
height).’ Along with malnutrition the burden of infectious
diseases (pneumonia, diarrhea) resulting in hospital
admissions is more. Children may present with a degree of
malnutrition at the time of hospital admission. On top of it,
pediatric malnutrition, before and during hospital admission
could elevate morbidity and influence the clinical outcomes
of disease. When admitted in hospital, they are generally
not subjected to anthropometric assessment therefore may
not receive nutritional support.** Measuring a child's
growth is one of the most efficient ways of assessing their
general state of health, making effective interventions possible
that can reestablish ideal conditions for health and avoid the
damage resulting from malnutrition.® Nutritional
assessment of hospitalized children is very often neglected,
contributing to the occurrence of complications and
prolonged hospital stays.”

There are different tools to assess the risk of malnutrition in
hospitalized children. The World Health Organization (WHO)
classification for malnutrition or the Waterlow classification
is widely used in our setting as a screening tool for
classification of malnutrition in pediatrics. The Screening
Tool for the Assessment of Malnutrition in Pediatrics
(STAMP) developed by McCarthy et al’ is a specially designed
tool to determine nutritional risk for inpatients at
admission. STAMP is a nutritional screening tool that uses
anthropometric measurements, body composition and the
clinical condition of the patient. It has a high sensitivity
(90%) but a low specificity.’ There is no consensus on the
optimal screening method or the scales that should be used
to detect and establish the level of malnutrition in pediatric
inpatients®" but previous studies have recommended the
use of these tools even in outpatients at the primary care
level.”

Various studies in the pediatric population have analyzed
the association of malnutrition during hospitalization with
patient outcomes, but only few have analyzed whether the
STAMP in particular could be used to predict outcomes and
severity in these patients. The main objective of our study
was to use the STAMP screening tool to assess risk of
malnutrition in inpatients by including a nutritional
screening in the admission process to analyze the
association between the degree of malnutrition and patient
outcomes (length of hospital stay and disease severity)
during the hospital stay.
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METHODOLOGY

This prospective single-center study was conducted at Birat
Medical College Teaching Hospital between May to July
2021. All consecutive patients admitted to the pediatric ward
aged 1 month to 15 years with a length of stay of at least 24
hours were included into the study after consent of their
guardian. Patients in other pediatric specialties (cardiology,
nephrology, oncology and hematology), patients aged < 1
month and postoperative patients were excluded from the
study. Each patient's clinical and demographic data,
including anthropometric measurements of weight (in kg),
height or length (in cm), and body mass index (BMI), were
recorded on the day of admission. Using calibrated SECA
GmbH375® baby scales, patients were weighed naked or
lightly clothed in the decubitus position for children under 2
years and standing for older children. A stadiometer was
used to measure length of the patient as the distance
between the top of head and heel of patients under the age
of 2 years. Height of children aged more than 2 years was
measured with a patient standing with a column scale. We
documented the weight for height (WFH), height for age
(HFA) and BMI percentile based on the growth tables by
WHO. Disease was considered severe if a patient required
admission to the pediatric intensive care unit (PICU), Wood-
Downes clinical scoring system (severity > 8) in patients with
bronchiolitis or pulmonary score in patients with asthma
exacerbations (severity 27). The risk of malnutrition was
assessed using the STAMP screening tool for malnutrition
(http://www.stampscreeningtool.org)

Collected data were analyzed with SPSS version 22 (IBM SPSS
Statistics; Armonk, NY, USA). The Kruskal-Wallis test was
used to analyze quantitative variables, while the Chi square
or Fisher exact test was used to analyze categorical variables.
The data is expressed as a median and interquartile range
(IQR) orasafrequency.

RESULTS

This study was carried out at Birat Medical College Teaching
Hospital after approval from the institutional review
committee. A total of 153 patients fulfilling the inclusion
criteria within the study period were enrolled for the study
where 127 patients were enlisted for the final analysis. In
total, 27 patients had severe disease with median length of
stay for the study population was 6 days with IQR ranging
from 4-7 days.

The results of our study suggest comparable demographic
and other patient variable across the three categories (mild,
moderate and severe) of STAMP grading (p-value >0.05),
thus usage of STAMP grading was not significantly different
across the data (Table 1 and 2). Table 3 and 4 suggest STAMP
grading and other nutritional parameters (BMI percentile,
HFA and WFH) were not associated with both length of
hospital stay and severity of disease. Thus, our study
suggests the risk of malnutrition given by STAMP screening
tool do not associate significantly to both length of hospital
stay and disease severity.
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Table 1: Demographics and patient data versus STAMP

score

articulars
o1 | 23 | 2]
4 6

>

1-12 0
13-24 7 21 1
Age (months) 25-60 18 17 2 0.251
61-120 14 27 2
121-192 3 5 0
Male 23 44 4
Gender 0.377
Female 23 32 1
Yes 45 76 5
Immunization 0.412
No 1 0 0
Yes 6 0
Weight loss 0.591
No 40 69 5
i Yes 8 10 0
Appetite 0527
decrease No 38 66 5
Yes 4 7 0
Recent lliness 0.778
No 42 69 5
i Yes 1 11 0
Unfierlylng 0.061
disease No 45 65 5
Respiratory 17 37 2
Gastrointestinal 7 10 2
. . Infectious 16 19 1
Diagnosis 0.266
Allergic 2 0 0
Neurologic 1 8 0
Hematogenic 3 2 0
Length of stay (Median (IQR)) 5(4-7) | 6(4-7) | 6(6-6) 0.994

Table 2: Nutritional parameters versus STAMP score
(parameters expressed as Median (IQR))

STAMP score

15.6
BMI 16 (14.5-17.1) EEST] 13(11.6-17.2) | 0.439
100.67 95.23 97.79
WFH (88.89-107.52) | (83.33-109.89) | (81.49-111.11) | 062
95.72 96.46 100.36
HFA (87.99-103.3) | (93.36-103.77) | (98.06-100.36) | *°13
BMI 16.6
percentile (i 15.9(2.3-33) | 0.3(0.1-81.9) | 0.639
DISCUSSION

Malnutrition is associated with increased length of hospital
stay, morbidity and mortality, infection risk, and increased
hospital costs when compared with well-nourished
children.”™" STAMP grading is a tool intended to be used to
assess the risk of malnutrition for hospitalized children. The
advantage of this tool is one-time assessment of patients
generally at the time of hospital admission. This is significantly
important as STAMP could also be used for children during
the outpatient visit as well. Thus, this study was relevant to
assess whether risk of malnutrition given by STAMP would
be able to be related to length of hospital stay and severity of
disease thereby highlighting itsimportance clinically as well.
The results of our study however have demonstrated that
risk of malnutrition given by STAMP cannot be related to
both length of hospital stay (25 days) or severity of disease.

The median length of hospital stay of our study population
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Table 3: Length of hospital stay versus STAMP score, BMI
percentile, WFH, HFA

Length of Stay
2 5 days p-Value

Particulars
Yes
0-1 24 22
AL 2-3 36 40 0.386
score
24 1 4
Normal (5-85) 30 27
BMI Underweight (<5) 16 18 e
Percentile | Overweight (86-95) 1 '
Obese (>95) 2
Normal (>95) 28 29
Mild (90-95) 1 7
WFH 0.11
Moderate (85-90) 11 6
Severe (<85) 10 12
Normal (>90) 39 40
Mild (80-90) 5 8
HFA 0.177
Moderate (70-80) 0 5
Severe (<70) 1

Table 4: Disease severity versus STAMP score, BMI
percentile, WFH, HFA

0-1 9 37
SN 2-3 16 60 0.568
score
>4 2 3
Normal (5-85) 30 27
BMI Underweight (<5) 16 18 ALiEE
Percentile | Overweight (86-95) 1 0 ’
Obese (>95) 2 8
Normal (>95) 11 46
Mild (90-95) 3 5
WFH 0.669
Moderate (85-90) 3 14
Severe (<85) 5 17
Normal (>90) 16 63
Mild (80-90) 3 10
HFA 0.903
Moderate (70-80) 4
Severe (<70) 0

was 6 days. The result of our study is in line with a study by
Pérez-SolisD where length of hospital stay of 3 days duration
was not associated with the STAMP grading.”® Our results
differ from a previous study with similar methodology to
ours where length of hospital stay of 3 or more days has been
reported to be associated with STAMP grading.” It is to be
noted that median length of hospital stay for the above
study was 3 days while in our findings was 6 days. Reanalysis
of our data revealed a significant association between length
of hospital stay of 3 days or more with STAMP grading.

The results of our study could be explained by two reasons.
Firstly, STAMP is a screening tool with generally high
sensitivity and low specificity to predict malnutrition as
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given by various studies.’ This observation suggests that the
STAMP tool is likely to over diagnose nutritional risk in
hospitalized children, thus could have led to our non-
significant results. This was highlighted in a recent study by
Lesego N et al.”’ The authors in this study observed STAMP
grading to be non-significantly related with length of
hospital stay. In the same study, when they used a modified
STAMP tool that increased the prediction of malnutrition,
they found significant correlation with length of hospital
stay. Secondly, length of hospital stay has a multifactorial
causation and a causal relationship between different
variables has not been demonstrated.™

Our study suggests no clinical significance between the
association of disease severity and STAMP grading. Thisisin
contrast to a previous study with similar methodology to
ours where significant association between STAMP grading
and severity of disease was noted.”” A closer inspection to
our data revealed 27 patients had severe disease and 5
patients had STAMP more than or equal to 4. Our study
reveals 19.5% and 21% of patients respectively had mild and
moderate STAMP grading whereas the above study had
1.3% and 7%. We believe the discrepancy between the data
could be related to hospital admission criteria and
difference between the endemic and seasonal diseases,
thusinfluencing the results.

LIMITATION OF THE STUDY

There are some limitations in the study. Firstly, though our
hospital is a tertiary referral center with a diverse set of
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patients seeking medical assistance all year round, limited
number of participants involved in the study over 3 months
of study period limits randomization of the overall
population. Secondly, cross checking with standard dietetic
evaluation for malnutrition would have enlightened the
prediction potential of STAMP in our study population, thus
confirming our findings.

CONCLUSION

The use of STAMP screening tool to assess the risk of
malnutrition in inpatients by including a nutritional screening
in the admission process does not associate significantly
with length of hospital stay or severity of disease.

RECOMMENDATION

Further studies with overall longer duration for sample
collection, higher number of participants and correlation of
finding with standard dietetic evaluation for malnutrition is
recommended to negate the limitations of the present
study.
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