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ABSTRACT

Purpose: Nutrition screening is vital to ensure patients are appropriately managed in
hospital. In paediatrics there is currently no universally accepted nutrition screening tool.
The Nutrition Evaluation Screening Tool (NEST) was developed as an easy to use and
practical screening tool for hospitalised children. We aim to evaluate compliance of the
NEST and assess agreement of the NEST with the already validated nutrition screening tools,
Screening Tool for Risk on Nutritional Status and Growth (STRONGKkids), Screening Tool for
the Assessment of Malnutrition in Paediatrics (STAMP) and the Subjective Global Nutritional
Assessment (SGNA) tool.

Methods: Retrospective review of 102 patient episodes at the Evelina London Children's
Hospital. Electronic records were used to assess NEST compliance and to complete the
nutrition tools for each patient episode. Cohen's kappa was used to determine the level of
agreement between each nutrition tool.

Results: There was moderate agreement between the NEST and the two screening tools,
STRONGKids (k=0.472) and STAMP (k=0.416) for patients on initial screening at admission.
87.2% of patient episodes were NEST compliant within 24 hours of admission to hospital.
Conclusion: The moderate agreement between these two already validated screening tools
enhances the NEST's validity as a paediatric screening tool. The NEST had the strongest
correlation with the SGNA tool compared to other screening tools. The NEST is user friendly
screening tool for hospitalised children.

Keywords: Nutrition assessment; Malnutrition; Nutritional status; Child; Pediatrics

INTRODUCTION

Malnutrition remains a common problem in hospitalised children despite the advances in
medical interventions [1]. Suboptimum nutrition can lead to malnutrition which has been
associated with increased morbidity, prolonged hospital stay and mortality in critically ill
children [2,3]. Nutrition screening to identify at risk hospitalised adults is recommended by the
European Society for Clinical Nutrition and Metabolism [4], the American Society for Parenteral
and Enteral Nutrition [5] and the United Kingdom (UK) National Institute for Health and Care
Excellence [6]. Although it is considered a good practice to screen all hospitalised children upon
hospital admission, there is no universally accepted standards for assessment of nutritional
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status in children. The World Health Organisation has set up guidance to define both acute and
chronic malnutrition in children based on z scores of anthropometric measurements [7].

Nutrition screenings tools are designed to identify those at risk of malnutrition who may
benefit from nutritional interventions. Validated nutrition screening tools are associated with
improved care and reduced prevalence of nutritional derangement [8]. The UK Department
of Health recommends that all adult inpatients are nutritionally screened within 24 hours

of admission and paediatric inpatients within 48 hours of hospital admission with similar
guidelines exist in other countries.

In paediatrics, there is no consensus on the best nutrition screening tool for hospitalised
children [9]. Available paediatric screening tools were designed to achieve different objectives
hence poor level of agreement between different tools. All tools were designed to capture at
least one of the following: the current nutritional status of the child, the need for nutritional
intervention or to predict the clinical outcome if no intervention is undertaken [10]. Some
tools utilise weight and height measurement as part of their assessment while other tools rely
on questions obtained from parents or healthcare professionals, as a result, most screening
tools are intended for use by different groups of healthcare professionals [11].

The majority of paediatric screening tools acknowledge the existing medical conditions as
contributing factors to the risk of malnutrition in children but they place different score to
different medical conditions which may lead to over or under estimation of nutritional risk
[12,13]. In practical terms this may lead to false reassurance or high level of inappropriate
referrals to dietitians. None of the existing screening tools offer guidance on children with
multiple food allergies and/or enteral feeding tubes, an increasingly large group among
hospitalised children whose nutritional requirement can be met based on the individual
institutional resources, they may not be at nutritional risk but will require careful catering
to accommodate their requirement independent of their acute medical need. The current
complex healthcare systems in most countries rely on provision of care in secondary and
tertiary settings with variable level of resources and increasingly looking after patients with
complex morbidities [14]. They require a practical, simple and standardised screening tool
that uses objective measure and produce transferable outcomes.

The Nutritional Evaluation Screening Tool (NEST) (Appendix) was developed over a number
of'years at Evelina London Children' Hospital, a tertiary paediatric hospital in London to
provide nutritional assessment and to identify children who require nutritional intervention
based on an outcome score. The tool was designed to be used by nurses or healthcare
assistants with minimum training. It also provides practical sign postings for children with
multiple food allergies and different types of feeding tubes.

We aim to assess the level of agreement between NEST and three validated paediatric screening
tools and to ascertain the level of agreement between the three tools. We included Screening
Tool for Risk on Nutritional Status and Growth (STRONGKkids): A Dutch screening tool found

to have good interrater reliability and accessibility, that uses subjective clinical impression [15],
Screening Tool for the Assessment of Malnutrition in Paediatrics (STAMP) was developed in the
UK [16], like the STRONGKids is noted for its high sensitivity and ease of use in clinical practice
and The Subjective Global Nutritional Assessment (SGNA) [17] which uses nutritional history
and physical examination in surgical care, and has been used to assess the concurrent validity of
some of the published paediatric nutrition screening tools.

https://doi.org/10.5223/pghn.2021.24.1.90 91


https://pghn.org

Nutrition Screening Tool in Children

Pediatric Gastroenterology, h n
Hepatology & Nutrition

https://pghn.org

MATERIALS AND METHODS

The project was registered with the hospital clinical governance board as an audit project to
review clinical practice. Approval number 10092.

A retrospective data collection for children admitted to Evelina London Children' Hospital
between September to December 2019. Two of the authors (KD and NA) independently
competed the four screening tools (NEST, STRONGkids, STAMP, and SGNA) for included
children within 24 hours of admission and subsequently every week while the child was in
hospital for the duration of the study. Data was collected from electronic medical records and
children with incomplete data were excluded.

The cohort was divided into three categories: initial screening (Group 1); those who had
at least one follow up nutritional screening over the project period (Group 2) and a third
category comprising Group 1 and Group 2 together (Group 3).

Statistical analysis and level of agreements between the screening tools were assessed with
Cohen's Kappa analysis of agreement [18] using IBM SPSS Statistics for Windows, Version
25.0 (IBM Co., Armonk, NY, USA). Standard error and p-values (value<0.05 was considered
statistically significant) were obtained and 95% confidence intervals (CI) of Kappa value (k)
were calculated. The levels of agreement were interpreted from the «.

RESULTS

A total 0of 102 patient episodes were collected from 76 patients, 33 (43.4%) were females and
43 (56.6%) were males. Mean+SD age was 6+5.5 years (Table 1). The NEST was completed by
the medical staffin 89/102 (87.2%) episodes within 24 hours of admission or once every week
since admission. Of the 13 not completed, 5/13 (38.5%) did not have a single NEST episode
completed. The remaining 8/13 (61.5%), patients had the NEST completed but not within
recommended time frame. After assessing compliance, the 102 episodes were screened with
the NEST, STRONGEkids, and STAMP. A 98 viable episodes were screened with the SGNA as 4
episodes had incomplete data.

Table 2 shows the definitions and nutrition outcomes of STRONGKkids, STAMP and SGNA.

Table 1. Background diagnosis and demographic data

Parameter Value
Number of children 76
Male:female 33 (43.4):43 (56.6)
Mean age (yr) 6.0+5.5
Diagnosis

Surgery 15 (19.7)
Neurology 1 (14.5)
Renal 8 (10.5)
Ear, nose and throat 7(9.2)
Metabolic 1(1.3)
General 24 (31.6)
Gastroenterology 8(10.5)
Cardiology 2(2.6)

Values are presented as number only, number (%), or mean=standard deviation.
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Table 2. Nutrition outcome for the included screening tools

Risk STONGKkids STAMP SGNA

High risk (4-5 points) (> 4 points) Severe malnutrition
Consult doctor and dietician Consult dietitian, NST or consultant Severe deficit in nutrient intake
Weekly evaluation Weekly evaluation >10% weight loss

Medium risk  (1-3 points) (2-3 points) Mild/moderate Malnutrition
Consider nutritional Monitor for 3 days Definite decrease in intake
intervention
Weekly evaluation STAMP in 3 days and act accordingly 5-10% weight loss

Low risk (0 points) (0-1 points) Well nourished
No intervention Routine care No decrease in nutrient intake
Weekly evaluation Weekly evaluation

STRONGKkids: Screening Tool for Risk on Nutritional Status and Growth, STAMP: Screening Tool for the Assessment
of Malnutrition in Paediatrics, SGNA: Subjective Global Nutritional Assessment, NST, nutrition support team.

Group 1 (screened on admission)

Patients screened on admission (N=76), were assessed using the four nutrition screening
tools (Table 3). Agreement was compared between the NEST, STRONGkids, STAMP and
SGNA. The NEST showed moderate agreement, k=0.472 (95% CI, 0.307-0.633), p<0.005
and moderate agreement k=0.416 (95% CI, 0.251-0.580), p<0.005 with the STRONGkids and
STAMDP, respectively (Table 3D). There was fair agreement between NEST and SGNA k=0.30
(95% CI, 0.138 to 0.464), p<0.005.

STRONGEkids and STAMP showed fair agreement, k=0.371 (95% CI, 0.208-0.534), p<0.005.
STRONGKkids and SGNA showed slight agreement k=0.179 (95% CI, 0.034-0.324), p<0.05. Finally
STAMP and SGNA showed fair agreement k=0.218 (95% CI, 0.079-0.357), p<0.005 (Table 3).

Table 3. NEST

G
NEST STRONGKkids Total
Low risk Medium risk High risk
Low risk 26 13 1 40
Medium risk 3 19 1 23
High risk 1 6 6 13
Total 30 38 8 76
(8
NEST STAMP Total
Low risk Medium risk High risk
Low risk 27 n 2 40
Medium risk 4 13 6 23
High risk 1 4 8 13
Total 32 28 16 76
©
NEST SGNA Total
Normal Moderate Severe
Low risk 35 2 0 37
Medium risk 14 8 1 23
High risk 5 6 2 13
Total 54 16 3 73
(D)
Nutrition tool Group 1: agreement with the NEST
Kappa (k) N=episodes p-value Standard error  Confidence interval
STRONGKkids 0.472 76 <0.005 0.082 0.311-0.633
STAMP 0.416 76 <0.005 0.084 0.251-0.580
SGNA 0.301 73 <0.005 0.083 0.138-0.464

STRONGKkids: Screening Tool for Risk on Nutritional Status and Growth, STAMP: Screening Tool for the Assessment of
Malnutrition in Paediatrics, SGNA: Subjective Global Nutritional Assessment, NEST: Nutrition Evaluation Screening Tool.
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Table 4. NEST

G
NEST STRONGKkids Total
Low risk Medium risk High risk
Low risk 3 2 0 5
Medium risk 4 9 0 13
High risk 1 6 1 8
Total 8 17 1 26
(8
NEST STAMP Total
Low risk Medium risk High risk
Low risk 3 1 1 5
Medium risk 3 5 5 13
High risk 2 3 3 8
Total 8 9 9 26
©
NEST SGNA Total
Low risk Medium risk High risk
Low risk 4 1 0 5
Medium risk 9 4 0 13
High risk 4 3 1 8
Total 17 8 1 26
(D)
Nutrition tool Group 2: comparison with the NEST
Kappa (k) N=episodes p-value Standard error Confidence interval
STRONGKkids 0.170 26 >0.05 0.143 -0.110-0.450
STAMP 0.128 26 >0.05 0.346 -0.158-0.414
SGNA 0.077 26 >0.05 0.08 -0.135-0.289

STRONGKkids: Screening Tool for Risk on Nutritional Status and Growth, STAMP: Screening Tool for the Assessment
of Malnutrition in Paediatrics, SGNA: Subjective Global Nutritional Assessment, NEST: Nutrition Evaluation
Screening Tool.

Group 2 (follow-up)

Children who remained in the hospital for more than one week formed Group 2 (N=26).
There was slight agreement between NEST and STRONGkids «=0.170 (95% CI, -0.110—
0.450), p=0.172. Slight agreement between NEST and STAMP k=0.128 (95% CI, -0.158—
0.414), p=0.346 and slight agreement between NEST and SGNA k=0.077 (95% CI, -0.135-
0.289), p=0.458.

Agreement between the STRONGKkids and STAMP was slight k=0.191 (95% CI, -0.044—
0.420), p=0.101. SGNA agreement with the STRONGkids and STAMP was «=0.226 (95% CI,
-0.025-0.477), p=0.106 and k=0.207 (95% CI, -0.020-0.434), p=0.069 respectively (Table 4).

Group 3 (initial episodes and follow-up combined)

Group 1and 2 were combined to form Group 3, with total number of episodes, N=102 (Table 5).
The STRONGKids and the STAMP level of agreement with the NEST were k=0.391 (95% CI,
0.242-0.540), p<0.005 fair agreement and, k=0.439 (95% CI, 0.295-0.582), p<0.005 moderate
agreement, respectively. NEST and SGNA showed slight agreement k=0.188 (95% CI, 0.061-
0.315), p<0.005.

There was fair agreement between STRONGkids and STAMP, k=0.309 (95% CI, 0.160-0.458),
p<0.005. When comparing the SGNA with the STRONGkids and STAMP the agreement was
slight, k=0.170 (95% CI, 0.043-0.297), p<0.05 and, k=0.133 (95% CI, 0.021-0.245), p<0.05
respectively (Table 5).
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Table 5. NEST

)
NEST STRONGKkids Total
Low risk Medium risk High risk
Low risk 29 15 1 45
Medium risk 10 25 1 36
High risk 2 10 9 21
Total 41 50 mn 102
()
NEST STAMP Total
Low risk Medium risk High risk
Low risk 30 13 2 45
Medium risk 5 23 8 36
High risk 2 7 12 21
Total 37 43 22 102
©
NEST SGNA Total
Normal Moderate Severe
Low risk 38 3 0 41
Medium risk 27 8 1 36
High risk 7 10 4 21
Total 72 21 5) 98
(D)
Nutrition tool Group 3: agreement with the NEST
Kappa (k) N=episodes p-value Standard error Confidence interval
STRONGKkids 0.391 102 <0.005 0.076 0.242-0.540
STAMP 0.439 102 <0.005 0.073 0.296-0.582
SGNA 0.188 98 <0.005 0.065 0.061-0.315
DISCUSSION

The widely accepted definition for paediatric malnutrition is the negative balance between
nutrition intake and the child requirement leading to protein, energy or micronutrients
deficiency that may adversely impact on growth and development [7]. The risk of acute and
chronic malnutrition in hospitalised children is high with reported prevalence between
24-50% [19,20]. A significant number of children develop undernutrition during hospital stay
with increasing morbidity and mortality burden [2,3,21,22]. To capture at risk population, an
effective nutrition screening tool will enable early detection and stratification of children at risk
of nutritional deficiencies. The “ideal” screening tool should be simple, practical with clear
outcomes that linked to action plan and is reproducible across different healthcare settings [23].

There are numerous paediatric nutrition screening tools that utilise different parameters to
address various clinical settings but there is no single tool that is universally acknowledged.
Anthropometric measurements alone are less reliable in certain conditions like severe
neurodisabilities were accurate measurements are difficult and surrogate measurement are
[24,25] used or in children prone to oedema and fluid shift [26]. Short term assessment of oral
intake will over/under estimate children with long term conditions that limit their intake and
may not address clinical scenarios with increasing energy requirement or expenditure [27].

Also, most published paediatric screening tools do not take into account certain practical
aspect such as enteral tube feedings and multiple food allergies. In busy and complex clinical
settings, the tool of choice should combine the risk stratification aspect and the ability to
utilise local resources (such as feeds and kitchen units) without extra burden on dietetic
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teams. The NEST was developed with these concepts in mind and is in clinical use at Evelina
London Children's Hospital for the last few years. Of the children included in this cohort,
87.2% were found to have NEST completed within the recommended guidelines.

In the first group of this cohort, 76 children were screened on admission to hospital. NEST
showed moderate agreement with STRONGKkids (k=0.472, 95% CI, 0.307-0.633; p<0.005) and
STAMP (k=0.416, 95% CI, 0.251-0.580; p<0.005) but a fair agreement with SGNA (k=0.30, 95%
CI, 0.138-0.464; p<0.005). It is generally acceptable that SGNA is a more comprehensive tool,
requires certain level of training and is not practical as a simple screening tool for all children.
Interestingly there were fair agreement between STAMP and STRONGKids, fair agreement
between STRONGkids and SGNA but only slight agreement between STAMP and SGNA.
Previous studies reported variable levels of agreements between different screening tools but
there were great heterogeneity between the studied populations rendering the results of the
previously published data unsuitable for direct comparison [12,28,29].

In the second group, we reviewed the 26 children who stayed in hospital for more than one
week to compare the level of agreement between the screening tools. There were slight
agreements between all the studied tools (NEST, STRONGkids, STAMPT, and SGNA).

As most of the screening tools were designed for use in the first few days of admission to
hospital it is not certain if any of the tools is superior in this setting. Although malnutrition
can develop in hospitalised children, there is no agreement on the optimum nutrition tool to
screen children during their hospital stay.

We then combined group 1 and 2 to review the whole cohort, there were moderate
agreements between NEST and both STRONGkids and STAMP but slight agreement with
SGNA while STRONGkids and SATMP showed fair agreement between them, their agreement
with SGNA was slight.

Different nutrition screening tools were designed with overlapping but different aims. To
establish the nutritional status, to identify the need for intervention, to provide prognosis
or prediction of healthcare use are the commonly used themes, however an overreliance on
one objective can lead to disjoined outcome [10]. Selection of the appropriate screening tool
requires a careful consideration of the purpose of use, clinical validity, ease of use and local
implementation process [10,23]. The NEST was developed as a practical, easy to use tool to
establish the nutritional status, identify the need for intervention and adjusted to its current
status to ensure high uptake.

In conclusion, NEST is an easy to use and practical nutrition screening tool for hospitalised
children. It had a moderate level of agreement with other recognised paediatric nutrition
screening tools in particular STAMP and STRONGkids and SGNA. It can provide an
alternative screening tool when other tools are unsuitable.

This review of practice has number of limitations, it is a retrospective data collection

in a heterogeneous group of children but it is common in modern children hospitals to
have children with diverse complex medical backgrounds. We did not look at nutritional
intervention and clinical outcomes but we compared NEST to other validated paediatric
nutrition screening tool. In the absence of a universally acknowledged paediatric nutrition
screening tool, the challenge of validating paediatric tools will remain.
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Appendix. Nutrition Evaluation Screening Tool

Screening questions No Yes
Has the child unintentionally lost weight or had poor weight gain within the past 2 months? 0 1
Has the child been eating or feeding less over the past 2 months? (0] 1
Does the child have a diagnosis that could cause a risk of malnutrition? (see Table below) 0 2
Height and weight over 2 centiles apart on the e-noting growth chart? 0 2

"Diagnoses with a risk of malnutrition:

Anorexia nervosa, burns, cancer, cardiac disease, coeliac disease, cystic fibrosis, inflammatory bowel disease, intestinal failure, liver disease, kidney disease,
metabolic disease, malabsorption, neuro-disability, prematurity, surgery, trauma"

Outcome score

4-6 points High risk Commence food and fluid chart, monitor input/output and refer to a dietitian
2-3 points Medium risk Commence food and fluid chart. Consult the child” medical team. Consider referring to a dietitian
0-1 points Low risk Weekly nutrition screening

Other considerations

Does the child require parenteral nutrition
Does the child require tube feeding

Does the child on a specialist feed of have
multiple food allergies

Refer to the Nutrition Support Team
Refer to the feeds unit-consider referring to the ward dietitian
Refer to the feeds unit, inform catering department-consider referring to the ward dietitian
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