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Abstract

Introduction: Nutritional screening is a useful tool for determining the risk of hospital 
malnutrition; therefore, reviewing the guidelines on its use in the pediatric population is of 
great importance. 
Objective: To provide recommendations on the use of nutrition screening tools validated 
in Canada and Europe in the Colombian pediatric population. 
Materials and method: A systematic review was conducted using the PRISMA methodol-
ogy. The quality of the evidence found in the review was assessed using the U.S. Preventive 
Services Task Force (USPSTF) tool, which was established by the Canadian Task Force on 
the Periodic Health Examination for assessing preventive actions. 
Results: Fifteen studies were included in the review as they met the inclusion criteria. In 
addition, 7 nutrition screening tools were identified (PYMS, iPYMS, PeDiSMART, PNR, STAMP, 
PMST and STRONGkids). According to guidelines of the European Society for Clinical Nutrition 
and Metabolism, the PYMS, iPYMS and STRONGkids tools simultaneously assess prognostic 
variables such as current nutritional status, stability, expected improvement or worsening of 
the condition, and the influence of the disease process in nutritional deterioration. Regarding 
concurrent validity, data analysis shows that PYMS, iPYMS and PMST have sensitivities >85%, 
and that PYMS has a specificity >85%. In terms of reproducibility, PEDISMART, STRONGkids,  
STAMP and PYMS have an acceptable interobserver agreement (k>0.41). 
Conclusion: Based on the evidence found, which was analyzed in terms of prognostic vari-
ables, concurrent validity and reproducibility, the use of the PYMS tool in the clinical practice is 
suggested. In contrast, hospitals must assess the applicability of the STAMP and iPYMS tools. 
Keywords: Review; Mass Screening; Malnutrition; Pediatrics; Hospitals (MeSH).

Resumen 

Introducción. El tamizaje nutricional es una herramienta efectiva que permite establecer 
el riesgo de desnutrición hospitalaria, por consiguiente es importante revisar las directrices 
respecto a su uso en pediatría. 
Objetivo. Ofrecer recomendaciones sobre el uso de las herramientas de tamizaje nutricio-
nal validadas en Canadá y Europa en población colombiana. 
Materiales y métodos. Se realizó una revisión sistemática siguiendo la metodología PRISMA.  
Para la evaluación de la calidad de la evidencia se utilizó la herramienta U.S Preventive Ser-
vices Task Force, formulada para medir acciones preventivas por la Canadian Task Force on 
the Periodic Health Examination. 
Resultados. Se incluyeron 15 estudios que cumplían los criterios de selección y se identifica-
ron 7 herramientas (PYMS, iPYMS, PeDiSMART, PNR, STAMP, PMST y STRONGkids). Según los 
lineamientos de la Sociedad Europea de Nutrición Clínica y Metabolismo, la PYMS, la iPYMS y la 
STRONGkids evalúan simultáneamente variables pronósticas como estado nutricional actual, 
estabilidad, progresión esperada e influencia de la enfermedad. En cuanto a validez concurrente, 
el análisis de datos muestra que la PYMS, la iPYMS y la PMST tienen sensibilidades >85% y que 
la PYMS tiene especificidad >85%. Respecto a reproducibilidad, la PEDISMART, la STRONGkids,  
la STAMP y la PYMS tienen una concordancia inter-observadores aceptable (k>0.41). 
Conclusión. Según la evidencia analizada en términos de variables pronósticas, validez 
concurrente y reproducibilidad, se sugiere el empleo en la práctica clínica de la herramien-
ta PYMS, mientras que para el uso de la STAMP y la iPYMS las instituciones deben evaluar 
su aplicabilidad. 
Palabras clave: Revisión; Tamizaje masivo; Desnutrición; Pediatría; Medicina hospi-
talar (DeCS). 
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Introduction

In Colombia, the Ministry of Health has acknowledged, 
on the one hand, the impact that malnutrition has on 
health care and, on the other, the usefulness of nutri-
tional screening to prevent and reduce the prevalence 
of malnutrition in hospitals.1

The American Dietetic Association defines nutritional 
screening as the “process of identifying characteristics 
known to be associated with nutrition problems. Its pur-
pose is to pinpoint individuals who are malnourished or 
at nutritional risk.”2, p1 With this in mind, screening is con-
sidered as an indicator of quality of healthcare services 
in the hospital setting.3,4 However, nutritional screening 
is not routinely applied in pediatric hospitals since there 
is no accepted screening tool for these patients, lead-
ing to an underestimation of hospital malnutrition.5,6 
Currently, malnutrition rates are still considerable in 
Europe and Canada, as well as in Colombia, with a prev-
alence in pediatric populations between 7% and 16.6% 
for acute malnutrition, and 2.5% and 22.4% for chron-
ic malnutrition.7-12

The American Society for Parenteral and Enteral Nutri-
tion defines malnutrition in pediatrics as “an imbalance 
between nutrient requirements and intake, resulting in 
cumulative deficits of energy, protein, or micronutri-
ents that may negatively affect growth, development, 
and other relevant outcomes”.13, p19 It should be noted 
that while malnutrition harms hospitalized patients of 
all ages,14 children are at greater risk13 since it is asso-
ciated with inadequate growth and development, poor 
school performance and possibly having long-lasting 
impacts in adulthood.15

Colombia currently has evidence of the need to make 
recommendations on tools that allow, first, to identify 
pediatric patients with malnutrition or at risk of mal-
nutrition and, second, to do nutritional screening.5 All 
this becomes relevant taking into account that children 
are a population that is vulnerable to hospital malnutri-
tion due to their physiological characteristics since they 
have greater energy requirements due to other pro-
cesses such as growth, development and the severity of 
diseases that require hospital admission (acute diarrhea, 
primary malnutrition, celiac disease, obesity, dyslipid-
emias, among others).16,17 Therefore, this research work 
presents a literature review and comparative analysis of 
nutritional screening tools used in pediatrics and validat-
ed in Europe and Canada to provide a set of guidelines 
and recommendations to expand their use in Colombi-
an institutions. It also seeks to improve, in the future, 
healthcare services and manage the prevalence of mal-
nutrition in pediatric hospitals. 

In summary, this review aims to find whether the in-
stitutional use of nutritional screening tools in pediatrics 
allows the timely identification of patients with malnu-
trition or at risk of malnutrition, as well as the timely 
referral of patients to nutritional therapy.

Materials and methods

The present investigation followed the PRISMA (Preferred 
Reporting Items for Sistematic Reviews and Meta-analy-
ses) statement, which provides guidelines for conducting 
systematic reviews and meta-analyses of studies that 
evaluate health interventions in biomedical sciences.18 

The PICO procedure (patient or problem, intervention, 
comparison and outcomes) was used to define the re-
search question,19 and also allowed defining the criteria 
for the selection of the studies. 

The following types of articles were excluded: 1) 
those without available full texts; 2) those that were not 
original researches, that is, letters to the editor, book 
chapters, systematic reviews, case reports and posi-
tion papers, and 3) those that evaluated only excess 
weight and included extensive nutritional assessment 
parameters (such as biochemical analysis), or that did 
not employ a method of comparison. In view of the 
above, and as shown in Figure 1, all original studies in 
English, French or Spanish published between 2002 and 
2017 that validated a nutritional screening tool in Eu-
rope or Canada and had a method of comparison were 
included. The search was carried out in May 2017 on 
the PubMed, Cochrane, Embase, Global Health and Dis-
sertations & Theses Global databases using the search 
equation (Nutritional Screening) AND (paediatric OR 
child) AND malnutrition AND hospital. 

The checklist of items from the Cochrane Handbook 
was used for data extraction.20 First, the screening tools 
found were analyzed according to the guidelines of the 
European Society for Clinical Nutrition and Metabolism 
(ESPEN) 2002,21 which state that the use of these tools 
should consider 4 variables that impact nutritional risk: 
current nutritional status, stability, expected progression 
and influence of the disease. Moreover, it clarifies that 
the first 3 variables must be part of all the instruments, 
while the fourth is included depending on the relevance 
defined by each institution; each one must be assigned a 
score in order to quantify the degree of risk, thus allow-
ing the choice of the appropriate path to follow according 
to the categories established in the care protocols.21,22

Regarding methodology, it has been established that 
the usefulness of screening tools is usually based on 
the aspects of predictive validity, concurrent validity, 
reproducibility and practicality.23 For this reason, in this 
review the statistics issued by the studies that were car-
ried out to validate the screening tools were analyzed; 
the selected parameters were sensitivity and specifici-
ty, contained in concurrent validity and reproducibility, 
respectively. Concurrent sensitivity was understood as 
the proportion of individuals at risk of malnutrition cor-
rectly identified by the screening tests and concurrent 
specificity was understood as the proportion of indi-
viduals not at risk correctly identified by the nutritional 
screening tool. Sensitivity and specificity, as well as re-
producibility, corresponded to data calculated in each 
study considering the selected method of comparison.

Finally, the quality of evidence was assessed following 
the recommendations of the U.S Preventive Services Task 
Force, a tool developed by the Canadian Task Force on the 
Periodic Health Examination to evaluate preventive mea-
sures and to help researchers extract information from 
clinical studies in the form of evidence-based medicine 
recommendations.24,25 To achieve this, the design of the 
studies analyzed was considered first in order to establish 
the level of certainty of each study; then, the nutrition-
al screening tools with the same level of certainty were 
grouped and the degrees of the recommendations were 
established according to the level of certainty assigned 
and the net benefit (greater number of benefits over the 
number of harms) of their use (Table 1).
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469 articles identified (PubMed,
Cochrane, Embase, Global Health
and Dissertations & Theses Global)

360 articles excluded
by title

16 articles excluded
because of duplication

78 articles excluded
for not meeting the
inclusion criteria

109 articles screened by title

93 full-text articles evaluated
according to the selection criteria

15 articles included in the analysis.
All were analyzed qualitatively and
10 were analyzed quantitatively
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Figure 1. Flowchart of the selected articles.
Source: Own elaboration based on Hutton et al.18

Table 1. Degrees of recommendation according to level of certainty and net benefit.

Evidence Net benefit of nutritional screening *

Quality Considerable Moderate Small Null or negative Insufficient 
evidence

Good A B C D I

Moderate B B C D I

Low E E E E I

Level of recommendation Suggestions for practice

A
To offer or provide this service.

B

C To offer or provide this service to selected patients based on individual 
circumstances.

D To discourage the use of this service.

I If the service is offered, patients should understand the uncertainty about the 
balance of benefits and harms.

* The net benefit of screening was measured in terms of concurrent validity (sensitivity) and reproducibility. The net benefit 
was deemed considerable when sensitivity values were >85%, moderate >75% and low >50%. The net benefit was deemed 
considerable with a value k>0.81, moderate with k>0.61 and low with k>0.41.
Source: Own elaboration based on Primo.24

Results

Search results

The search yielded 469 articles in the PubMed, Cochrane/
EBM Reviews, Embase, Global Health and Dissertations 
& Theses Global databases. 360 studies were excluded 
according to their title, 16 because they were duplicated 
and 78 for not meeting the selection criteria —32 were 
conducted outside Canada or Europe, 27 did not evaluate 
any screening tool, 11 were secondary studies (reviews), 

4 included adult patients and 4 were incomplete or in an-
other language. The final sample consisted of 15 studies. 

Table 2 compiles and integrates the information from 
the 15 studies included in the literature review according 
to the PICO characteristics of the research.26-40 It should 
be noted that, although the search included original 
studies published between 2002 and 2017, the select-
ed articles were released between 2010 and 2017 (67% 
of them were published between 2012 and 2017), thus 
indicating that the results are up-to-date. All studies 
were developed in European countries.
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Table 2. PICO characteristics of the included studies.

Study Country n Population 
(age)

Screening 
tool Comparative Conclusions

Thomas  
et al.26 
2016

United 
Kingdom 300 0 to 17.6 

years

STAMP, 
PMST, 
PYMS

WHO growth 
charts

The tools have low sensitivity, variable 
specificity and a positive predictive value 
<50%. They are difficult to interpret in 
an acute context.

Mărginean et 
al.27 
2014 

Romania 271 1 to 17 
years STRONGkids WHO growth 

charts

The STRONGkids tool, modified 
by implementing serum protein 
levels, performed well in predicting 
malnutrition in a pediatric population 
treated at a hospital of Romania.

Karagiozoglou-
Lampoudi  
et al.28 
2014 

Greece

Two 
cohorts: 
161 y 
500

1 month 
to 17 
years

PeDiSMART, 
STRONGkids, 
STAMP, 
PYMS

WHO growth 
charts

PeDiSMART is applicable to all 
hospitalized patients of all ages, 
classified by bioelectric impedance 
and with electronic medical records. 
It also improves the effectiveness and 
reproducibility of the identification of 
pediatric patients with risk factors for 
malnutrition.

Spagnuolo  
et al.29 
2013 

Italy 144 1 to 18 
years old STRONGkids

Italynas 
growth 
charts

It is an easy to administer and highly 
sensitive tool, but it is not very specific. 
It can be used as a preliminary screening 
tool together with other clinical data to 
reliably predict the risk of malnutrition.

Huysentruyt 
et al.30 
2013 

Belgium

Two 
cohorts: 
29 y 
368

0 to 16 
years STRONGkids WHO growth 

charts

This is a quick and easy to use screening 
tool with intra- and inter-observer 
reliability. It has good correlation with 
the weight-for-height z-score, but not 
with the height-for-age z-score.

Lama-More 
et al.31 
2012 

Spain 250
1 month 
to 18 
years

STAMP y 
STAMPm

Charts from 
the Research 
Institute for 
Growth and 
Development 
in Spain

STAMP is a simple and useful tool for 
nutritional screening that would avoid the 
need to assess all patients on admission 
to detect those who are at risk.

Sikorová & 
Zavřelová32 
2012 

Czech 
Republic 130

2 months 
to 18 
years

PNR, 
STAMP

Comparison 
between 
both tools

STAMP is a simple tool for early 
detection of risk of malnutrition that 
predicts better medium and high 
nutritional risk.

McCarthy  
et al.33 
2012 

United 
Kingdom

Two 
cohorts: 
122 y 
238

2 to 17 
years STAMP

Complete 
evaluation 
by 
professional

It is a quick and easy to use tool that does 
not require any previous knowledge, 
as only minimal training is necessary to 
implement it. It is reliable, compared to 
the results of a full nutritional assessment, 
to identify children at risk of malnutrition 
upon hospital admission.

Gerasimidis 
et al.34 
2011 

United 
Kingdom 1571 1 to 16 

years PYMS
Full 
professional 
evaluation

Regular clinical use of this tool seems 
to be feasible as it has outstanding 
performance in the identification of 
patients at risk of malnutrition and does 
not require a significant increase in staff 
or workload.

Gerasimidis 
et al.35 
2010 

United 
Kingdom 247 1 to 16 

years
PYMS, 
STAMP

Full 
professional 
evaluation

PYMS is an acceptable screening tool to 
identify children at risk of malnutrition 
without producing an uncontrollable 
number of false positive cases.

Hulst et al.36 
2010 Netherlands 424 1 to 18 

years STRONGkids WHO growth 
charts

A significant relationship was found 
between having a ‘high risk’ score and a 
long hospital stay.

Galera-
Martínez  
et al.37 
2017 

Spain 223 1 to 18 
years

STAMP, 
STRONGkids

Growth 
charts for 
the Spanish 
population

Both tools are suitable for nutritional 
screening in settings where examiners 
have no previous experience in the field.
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Table 2. PICO characteristics of the included studies. (Continued)

Study Country n Population 
(age)

Screening 
tool Comparative Conclusions

Chourdakis 
et al.38 
2016 

12 
European 
countries

2 567
1 month 
to 18 
years

PYMS, 
STAMP, 
STRONGkids

WHO growth 
charts

The data obtained do not allow 
recommending the use of any of these 
screening tools for clinical practice.

Ling et al.39 
2011 

United 
Kingdom 43

1 month 
to 18 
years

STAMP, 
STRONGkids

WHO growth 
charts

Based on the results, it could be said 
that STAMP tends to over-diagnose 
nutritional risk in hospitalized 
children, while STRONGkids allows a 
more precise identification.

Milani40 
2016 

United 
Kingdom

Two 
cohorts: 
210 y 
187

0 and 12 
months

iPYMS, 
STRONGkids

Subjective 
Global 
Nutritional 
Assessment

The diagnostic performance of iPYMS 
in both cohorts improved after raising 
the high-risk threshold from ≥2 to ≥3. 
iPYMS could work well in countries 
such as Iran, which have a history 
of high prevalence of malnutrition, 
and could be used by health staff to 
identify malnourished children.

STAMP: Screening Tool for the Assessment of Malnutrition in Paediatrics; STAMPm adaptation of the original STAMP tool, in 
which the UK growth charts were replaced by the Spanish growth charts; PMST: Paediatric Malnutrition Screening Tool; PYMS: 
Paediatric Yorkhill Malnutrition Screening; WHO: World Health Organization; STRONGkids: Screening Tool for Risk of Impaired 
Nutritional Status and Growth; PeDiSMART: Pediatric Digital Scaled Malnutrition Risk Screening Tool; PNR: Paediatric Nutri-
tional Risk; iPYMS: Infant Paediatric Yorkhill Malnutrition Score; TPH: tertiary pediatric hospital; DGH: district general hospital.
Source: Own elaboration.

Description of the identified screening tools

Seven tools have been validated in European countries for 
the identification of pediatric patients at nutritional risk: 
Paediatric Yorkhill Malnutrition Screening (PYMS), Infant 
Paediatric Yorkhill Malnutrition Score (iPYMS), Pediatric Dig-
ital Scaled Malnutrition Risk Screening Tool (PeDiSMART), 
Paediatric Nutritional Risk (PNR), Screening Tool for the 
Assessment of Malnutrition in Paediatrics (STAMP), Pae-

diatric Malnutrition Screening Tool (PMST) and Screening 
Tool for Risk of Impaired Nutritional Status and Growth 
(STRONGkids). All were designed to be used during hos-
pital admission and, except for PNR, have the possibility 
of being used again after the first week of hospital stay. 

Table 3 shows a comparison between the different 
nutritional screening tools, taking into account the four 
variables that must be incorporated to correctly identify 
the nutritional risk of hospitalized patients.21,22

Table 3. Comparison of screening tools according to the European Society for Clinical Nutrition and Metabolism guidelines.

Tool Current nutritional 
status

Weight 
loss

Low 
intake

Severity of 
the disease Others

STAMP X X X List of diseases

PMST X X X List of diseases

PYMS X X X X

iPYMS X X X X

STRONGkids X X X X Symptoms and List of diseases

PNR X X List of diseases

PeDiSMART X X X Symptoms

STAMP: Screening Tool for the Assessment of Malnutrition in Paediatrics; PMST: Paediatric Malnutrition Screening Tool; 
PYMS: Paediatric Yorkhill Malnutrition Screening; iPYMS: Infant Paediatric Yorkhill Malnutrition Score; STRONGkids: Screen-
ing Tool for Risk of Impaired Nutritional Status and Growth; PNR: Paediatric Nutritional Risk; PeDiSMART: Pediatric Digital 
Scaled Malnutrition Risk Screening Tool.
Source: Own elaboration based on Kondrup J et al.21

Concurrent validity and reproducibility

Considering the statistical data extracted from the in-
cluded studies, concurrent validity and reproducibility 
were the basis of the analysis of the nutritional screen-
ing tools validity since they are commonly found in most 
studies. This allows comparing most of the identified 
nutritional screening instruments. 

Table 4 presents the included studies that evaluate 
the concurrent validity of 5 pediatric nutritional screen-
ing tools (STAMP, PMST, PYMS, iPYMS and STRONGkids). 
In turn, Table 5 depicts the studies that included results 
on concordance among observers where it was consid-
ered sufficient for Kappa values >0.41.41



19 Pediatric nutrition screening

Table 4. Concurrent validity (sensitivity and specificity) of the screening tools.

Study Sample Screening tool Method of comparison * Concurrent 
sensitivity

Concurrent 
Specificity

Thomas et al.26 
2016 300

STAMP

WHO growth charts

63.2% 36.3%

PMST 94.4% 29.0%

PYMS 26.1% 67.1%

Spagnuolo et al.29 
2013 144 STRONGkids Italian growth charts 71.0% 53.0%

Huysentruyt et al.30 
2013 

Dos 
cohortes: 29 

y 368

STRONGkids
WHO growth charts

71.9% 49.1%

STRONGkids 69.0% 48.4%

Lama-More et al.31 
2012 250 STAMP Spanish growth charts 90.0% 59.5%

McCarthy et al.33 
2012 

122 STAMP
Full nutritional assessment

77.0% 91.0%

238 STAMP 70.0% 91.0%

Gerasimidis et al.35 
2010 247

PYMS
Full nutritional assessment

85.0% 92.0%

STAMP 81.0% 78.0%

Chourdakis et al.38 
2016 2567

PYMS

WHO growth charts

92.7% 79.1%

STAMP 76.3% 80.2%

STRONGkids 45.0% 92.8%

Milani40 
2016 

210
iPYMS

Subjective pediatric global 
nutritional assessment

92.0% 76.0%

STRONGkids 50.0% 94.0%

187
iPYMS 98.0% 69.0%

STRONGkids 44.0% 98.0%
STAMP: Screening Tool for the Assessment of Malnutrition in Paediatrics; PMST: Paediatric Malnutrition Screening Tool; 
PYMS: Paediatric Yorkhill Malnutrition Screening; STRONGkids: Screening Tool for Risk of Impaired Nutritional Status and 
Growth; iPYMS: Infant Paediatric Yorkhill Malnutrition Score; WHO: World Health Organization.
* Concurrent validity (sensitivity and specificity) was estimated and extracted from the primary studies.
Source: Own elaboration.

Table 5. Concordance (Kappa) between observers of the screening tools.

Reference Sample Screening tool Observers Kappa

Karagiozoglou-Lampoudi et al.28 
2015 57 PeDiSMART 2 dieticians independent to the 

study 0.47

Huysentruyt et al.30 
2013 368 STRONGkids Nurses 0.61

Lama-More et al.31 
2012 250 STAMP 2 nutrition specialists 0.85

McCarthy et al.33 
2012 

25 STAMP
Between clinical staff and a dietitian

0.88

48 STAMP 0.92

Gerasimidis et al.35 
2010 247 PYMS Between nursing staff and 2 

nutritionists 0.53

Galera-Martínez et al.37 
2017 223

STAMP Experts specialized in pediatric 
nutrition (physicians or dietitians) 
and non-specialized clinical staff

0.74

STRONGkids 0.72

PeDiSMART: Pediatric Digital Scaled Malnutrition Risk Screening Tool; STRONGkids: Screening Tool for Risk of Impaired 
Nutritional Status and Growth; STAMP: Screening Tool for the Assessment of Malnutrition in Paediatrics; PYMS: Paediatric 
Yorkhill Malnutrition Screening.
Source: Own elaboration. 

Levels of certainty of the studies

The level of certainty was estimated for 67% of the 
studies, as they included results assessing concurrent 
validity (in terms of sensitivity and specificity) and re-
producibility (in terms of inter-observer agreement). 
The remaining 33% yielded other results such as pre-
dictive validity and intra-rater reliability, which were not 

analyzed because of the total number of articles with 
data, time and resources.27,32,34,36,39

Among the 10 studies for which the level of certain-
ty was calculated, the Chourdakis et al.38 study had the 
highest level of certainty, mainly because it was carried 
out in 12 countries throughout Europe with a sample 
of 2 567 patients and because the results were con-
sistent. In contrast, the level of certainty of the study 
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by Thomas et al.,26 which was carried out in the Unit-
ed Kingdom, was considered low, particularly because 
it was a unicenter research with convenience sampling 
and inconsistent results. The remaining 8 studies were 
classified at a moderate level since they were multicenter 
studies, with randomized, systematized or consecutive 
sampling and generally consistent results that allow, 
to some extent, the generalization of findings to clini-
cal practice.28-31,33,35,38,40

Recommendations for the use of nutritional  
screening tools in pediatrics 

Of the seven tools identified in this systematic review, 
quality assessment was only possible in six of them, 

namely, PYMS, iPYMS, STAMP, PMST, STRONGkids and 
PEDISMART. A complete quality analysis —i.e. concur-
rent validity and reproducibility— was conducted only 
for the STAMP, PYMS and STRONGkids, while in the case 
of iPYMS and PMST only concurrent validity was evalu-
ated, and for the PEDISMART tool, only reproducibility 
was assessed. 

The partial evaluation of the PEDISMART, PNR and 
iPYMS tools does not mean that they are not useful in 
other contexts or situations; it means that there is no 
information on the characteristics that were considered 
of greater relevance in those reviews. Table 6 presents 
recommendations for the use of validated nutrition-
al screening tools in European children according to 
concurrent validity and reproducibility characteristics. 

Table 6. Recommendation for the use of screening tools.

Tool Features Level Suggestions

PYMS

Concurrent validity35,38 A B Its use is recommended considering that there 
is enough evidence that PYMS is a tool with good 
concurrent validity; however, it should be noted that 
its reproducibility, according to the evidence, may be 
limited.

Reproducibility35 C

STAMP
Concurrent validity26,31,33,35,39 B I Evidence shows that STAMP has moderate to 

substantial concurrent validity and reproducibility, so 
its use is recommended.Reproducibility31,33,37 B

iPYMS Concurrent validity40 B
iPYMS is recommended for screening, as it 
has moderate concurrent validity. No data on 
reproducibility are available.

STRONGkids

Concurrent validity29,30,38,40 C I The STRONGkids tool can be used in settings where 
patients and the institution are likely to benefit. Even 
though its reproducibility is moderate, its concurrent 
validity is low.

Reproducibility37 B

PeDiSMART Reproducibility28 C Regarding this tool, evidence is limited, but it can be 
used in areas where its use is justified.

PMST Concurrent validity26 I The current evidence is insufficient to evaluate its 
usefulness.

Level of 
recommendation Suggestions for practice

A
To offer or provide this service.

B

C To offer or provide this service to selected patients according to individual circumstances.

D To discourage the use of this service.

I If the service is offered, patients should understand the uncertainty about the balance of benefits 
and harms.

PYMS: Paediatric Yorkhill Malnutrition Screening; STAMP: Screening Tool for the Assessment of Malnutrition in Paediatrics; 
iPYMS: Infant Paediatric Yorkhill Malnutrition Score; STRONGkids: Screening Tool for Risk of Impaired Nutritional Status and 
Growth; PeDiSMART: Pediatric Digital Scaled Malnutrition Risk Screening Tool; PMST: Paediatric Malnutrition Screening Tool.
Source: Own elaboration based on the information of the U.S. Preventive Services Task Force.25

Discussion

Description of the identified screening tools

Based on the ESPEN guidelines described in Table 3, only 
the PYMS tool for screening patients between 1 and 16 
years of age hospitalized in floors and surgical areas, 
the iPYMS for the same type of population but under 2 
years of age, and the STRONGkids for the same type 
of population with ages between 1 month and 18 years 
of age, evaluate all the variables that are considered 

to have a nutritional impact. To this end, they assess 
current nutritional status, weight loss, reduced intake 
and severity of disease (Table 2).21

Thus, the PYMS, iPYMS and STRONGkids tools can 
be considered as the most suitable tools for nutrition-
al screening. However, these are not the only criteria 
that must be considered to state that a tool is appro-
priate since any screening tool can be used to identify 
children with or at risk of malnutrition, as long as the 
results translate into early intervention and improved 
clinical outcomes. 
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Concurrent validity and reproducibility

Nutritional screening is a tool that is classified into the 
same category of diagnostic tests, which means that it 
is an instrument that allows obtaining additional infor-
mation about a patient in order to adequately define the 
care plan to be followed.42 Moreover, the use of nutri-
tional screening tools is relevant for care centers since 
their routine use allows the optimization of economic 
and human resources and the reduction of costs derived 
from hospital malnutrition.21,43 In this sense, and giv-
en that a highly sensitive tool is designed to correctly 
detect a greater proportion of patients at real nutri-
tional risk —i.e. those who require greater monitoring 
of their nutritional status—, the most important statis-
tic is sensitivity.44

Although the screening tools were validated using dif-
ferent reference methods (Table 2), if sensitivity (ability 
to detect true positives) >85% is considered as ac-
ceptable, the PYMS, iPYMS and PMST tools may be the 
best options for screening, followed by STAMP with ad-
equate but less consistent sensitivity according to the 
studies analyzed. However, if good specificity (ability 
to detect true negatives) is also considered as a desir-
able characteristic, only the PYMS tool meets these two 
characteristics of concurrent validity.35,39

It should be noted that these results are not con-
sistent across studies,26 partly because sensitivity and 
specificity tend to be inversely related.45 In this regard, 
the meta-analysis by Huysentruyt et al.,46 by including 
gold standards  to validate the tools, shows that there 
is a marked variation among the studies included. Con-
sequently, in order to have more consistent results, it is 
necessary to establish a gold standard to assess sensi-
tivity and specificity and to obtain results with greater 
comparability between studies. 

Reproducibility was also assessed, as good agreement 
between raters in a nutritional screening tool is desirable. 
The results showed that the PeDiSMART, STRONGkids, 
STAMP, and PYMS tools have acceptable inter-observ-
er agreement when assessing reproducibility across a 
broad spectrum of health professionals (Table 5). This 
is relevant given that a good nutritional screening tool 
should require little training of clinical staff to complete 
the instrument and should be quick to use and interpret 
thanks to a simple scoring system.23

Recommendations for use

Table 6 presents recommendations for the use of the 
PYMS, STAMP, iPYMS, STRONGkids, PeDiSMART and 
PMST tools according to desirable characteristics such 
as concurrent validity and reproducibility. Neverthe-
less, it should be remembered that these are not the 
only characteristics to consider; ease of use, the time 
required, and predictive validity should also be consid-
ered,23 although that was not the case of this paper due 
to the limited information available. Even so, it is ex-
pected that the results reported here will help health 
staff choose the best option for nutritional screening in 
pediatrics from the tools available for implementation 
in institutional protocols.

The present review is limited by geographical demar-
cation to only Canada and Europe, so this work should 
be complementary to other reviews carried out outside 

the proposed context.22,47 Another limitation is that this 
study focuses on screening tools that determine the risk 
of malnutrition; however, these tools can be modified 
(especially the current nutritional status variable) to 
detect overweight, which can also have negative con-
sequences in hospitalized children. 

On the other hand, although the quality of the in-
cluded studies was evaluated, bearing in mind that this 
review aims to summarize the available evidence, it is 
not exempt from the systematic errors of the designs 
of the original studies; therefore, the work was carried 
out according to the PRISMA statement to include all 
the available studies and minimize selection bias.48,49 Fi-
nally, due to the lack of international consensus on the 
definition of malnutrition, there is no standard refer-
ence for assessing the validity of nutritional screening 
tools with the same method; this makes the results of 
the tools closely linked to the classification of malnutri-
tion in each study. Therefore, once a universal diagnosis 
for malnutrition is established, it is expected that tool 
validation studies will yield more consistent results.

Conclusions

Currently, in Colombia there are no recommendations on 
the use of nutritional screening tools in pediatrics due to 
the lack of consensus on which is the most appropriate 
tool to be used in this population, especially considering 
the difficulties for their possible validation and compari-
son. The studies included here demonstrated that, with 
respect to concurrent validity and reproducibility, the 
PYMS, iPYMS and STAMP tools offer greater certainty 
and net benefit; however, based on the findings of this 
review, PYMS could be used in clinical practice, while 
each institution should make an assessment to consid-
er the use of STAMP and iPYMS. 
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