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 Malnutrition among hospitalized children is often misdiagnosed and 

untreated. This study aimed to compare STRONGkids and PYMS 

screening tools for determining the risk of malnutrition in hospitalized 

children. This cross-sectional study was conducted among patients aged 

2-to-18 years in tertiary-care hospitals in Indonesia. Demographic data, 

illnesses, and nutritional assessment based on STRONGkids and PYMS 

methods were measured within 24-48 hours of admission. The 

sensitivity, specificity, and positive and negative predictive values of 

STRONGkids and PYMS for detecting hospital malnutrition were 

evaluated, with the percentage of weight loss between admission and 

discharge standing as the gold standard. Out of 48 patients, 54.2% were 

male with a median age of 11 years. Hematological disease comprised 

52.1% of the study’s participants with hospital stays ranging from 3 to 

22 days. The prevalence of hospital malnutrition was 25%. The accuracy 

level of STRONGkids was 70.8% in detecting hospital malnutrition, 

whereas PYMS was 52%. The sensitivity, specificity, and positive and 

negative predictive values (PPV and NPV) of STRONGkids for 

detecting hospital malnutrition were 41.7%, 80.6%, 41.7%, and 80.6%, 

respectively, whereas PYMS had 83.3% sensitivity, 41.7% specificity, 

32.3% PPV, and 88.2% NPV. STRONGkids performed better than 

PYMS in predicting the probability of hospital malnutrition. Our 

findings support the use of STRONGkids as a nutritional risk screening 

tool in hospitalized children in Indonesia. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Hospitalized children are more prone to develop malnutrition, especially disease-associated malnutrition, 

which impairs prognosis [1]. Smaller caloric reserves and higher nutritional demands per unit of body 

weight make children more vulnerable to malnutrition than adults [2]. Malnutrition among hospitalized 
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children is often misdiagnosed and untreated [3]. Malnutrition prevalence varies by demographic, hospital, 

and method used to measure nutritional status in hospitalized children [4], [5]. In various places around the 

world, different prevalence rates for pediatric malnutrition, especially undernutrition, are linked to 

nutritional support during treatment [6]. Despite its frequency and harm, medical awareness of hospital 

malnutrition is inadequate. 

 

Pediatric malnutrition or undernutrition is defined as a discrepancy between dietary needs and intake, 

leading to cumulative caloric, protein, or micronutrient deficits that can impact growth, development, and 

other outcomes. Hospital-acquired malnutrition is described as a worsening in a patient's nutrition condition 

from admission [7]. Inflammation during the acute phase of an accident or severe sickness may impair the 

efficacy of nutrition therapies and accelerate malnutrition. Hospital malnutrition increases morbidity, 

mortality, disease complications, and duration of stay, which raises healthcare costs [2]. 

 

A simple screening tool with excellent validity and reliability can identify hospitalized children at risk for 

malnutrition, allowing for prompt nutritional assessments and treatments. Of several screening tools that 

have been developed, the Screening Tool for Risk on Nutritional status and Growth (STRONGkids) is the 

worlds’s most validated screening tool, with 100% sensitivity and 93% specificity. In Indonesia, there was 

insufficient data to support its validation and widespread use in hospitals, but the Paediatric Yorkhill 

Malnutrition Score (PYMS) has strong temporal validity with a sensitivity of 89.4% and a specificity of 

96.9% [8]. Earlier studies have addressed nutritional decline by using several methods, such as hospitalized 

weight loss exceeding 2% of reference weight [9], deceleration of weight over time [10], or a decline in 

body mass index (BMI) Z-score more than 0.25 SD [11]. However, there is currently no standar method for 

early detection of this condition. This study aimed to compare the STRONGkids and PYMS nutrition 

screening tools for identifying hospitalized children at risk of malnutrition. 

 

2. PATIENTS AND METHODS 

This cross-sectional study comprised all 2-18-year-old patients treated at H. Adam Malik General Hospital, 

Medan, Indonesia, between October 2021 and April 2022. Within 24 to 48 hours of hospitalization, patients 

were assessed. Age, sex, and anthropometric measures were taken at admission and discharge to evaluate 

nutritional status. Patients' heights were measured with a Microtoise stature meter, while weight was 

measured with a medical weight scale. This study eliminated diseases that affect weight, such as fluid 

retention. Patients who required ventilators or were readmitted within seven days with the same condition 

were also removed. All patients were recruited consecutively and provided written informed consent 

(Ref.No.594/KEP/USU/2021). 

 

Hospital malnutrition was characterized as a 2% weight loss in the first week of admission, a 5% weight 

loss in days 8-30, and a 10% weight loss after 30 days. [12]. Using anthropometric measurements, 

healthcare workers evaluated malnutrition. Weight-for-height (WFH) Z score criteria were employed to 

measure a child's nutrition since they provide additional information on nutritional status and growth, as 

well as screening for protein-energy deficiency. Using the STRONGkids and PYMS screening tools, which 

were performed face-to-face by doctors, the risk of malnutrition was assessed, and the overall score for each 

instrument was calculated. We measured patients' weight at admission and discharge. The percentage of 

weight loss was calculated using the following formula: 

 

% 𝑜𝑓 𝑤𝑒𝑖𝑔ℎ𝑡 𝑙𝑜𝑠𝑠 =
admission weight − discharge weight

admission weight
𝑥100% 
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STRONGkids identified malnourished and at-risk hospitalized children, allowing for timely nutritional 

intervention. It consists of four items: subjective clinical evaluation (1 point), high-risk disease (2 points), 

nutritional intake and losses (1 point), and weight loss or lack of food consumption (1 point). The 

STRONGkids screening tool categorized malnutrition risk as 0, low risk, 1-3, moderate risk, and 4-5 high 

risks [13], [14]. The PYMS calculates BMI based on recent losing weight, dietary intake, and medical 

condition. It's a four-stage method for analyzing malnutrition risk or symptoms. The overall PYMS score is 

categorized as follows: 0-1 = reevaluate within 3 to 7 days; 2 = commence medical nutrition therapy. In the 

present study, a PYMS total score of 0 to 1 suggested a low-to-moderate risk of malnutrition, while total 

score of 2 indicated a severe risk of malnutrition [8]. 

 

The primary outcome, which was the diagnostic value of the STRONGkids and PYMS screening tools in 

predicting hospital malnutrition occurrence with a significance level of 95% (α =0.05), required a minimum 

of 45 patients. The IBM SPSS Statistics for Windows v.21.0 application was used to examine the data 

(IBM, Armonk, NY, USA). According to the results of the Kolmogorov-Smirnov test for normality, 

qualitative data were represented as numbers (n) and percentages (%), whilst continuous variables were 

provided as mean ± standard deviation (SD) or median (min and max). We performed the Friedman test to 

assess the mean of weight difference with statistical significance level set at p ≤ 0.05. We also assessed the 

STRONGkids and PYMS screening tools' sensitivity, specificity, positive predictive value (PPV), negative 

predictive value (NPV), and positive and negative likelihood ratios, using hospital malnutrition status based 

on percentage of weight loss as the gold standard. By analyzing the Receiver-Operating Characteristics 

(ROC) curve, the optimal cut-off value and area under the curve (AUC) were determined. 

 

3. RESULTS 

The study comprised 48 patients dominated by male children (54.2%) with a median age of 11 years. The 

median weight, height, and BMI of the patients were 25.5 kg, 1.35 m, and 15.45 kg/m2 respectively. 

According to nutritional status, 52.1% had a good nutritional status. The median length of stay for patients 

was 6 days. Patients with hematologic disorders dominated the type of primary disease, amounting to 

52.1%. The detailed characteristics of included patients were documented in Table 1. 

 

Table 2 summarizes patients' admission, third-day, and discharge-day weight measurements. There was no 

significant difference between patients' admission, third-day, and discharge weights (p = 0.104). 

Malnutrition risk rates are shown in Table 3 based on STRONGkids and PYMS scores. This study 

determined the prevalence of hospital malnutrition to be 25% based on anthropometric measurements, 25% 

based on STRONGkids, and 64.6% based on PYMS. 

 

The sensitivity of STRONGkids and PYMS for hospital malnutrition risk was 41.7% and 83.3%, 

respectively. Table 4 showed STRONGkids' and PYMS' sensitivity, specificity, positive and negative 

predictive values, and likelihood ratios. According to Table 4, STRONGkids correctly identified 41.7% of 

patients with malnutrition risk, whereas 80.6% of the hospitalized children without malnutrition risk got a 

false-positive result and were incorrectly classified with malnutrition risk. In comparison, PYMS correctly 

identified 83.3% of patients with malnutrition risk, but the false-positive rate was 41.7%. It was obtained 

that the accuracy level of STRONGkids was 70.8% in detecting hospital malnutrition, whereas PYMS was 

52%. Using the ROC curve, the optimal cut-off value of both screening tools in detecting hospital 

malnutrition was determined. Both STRONGkids (AUC: 0.655; 95%CI: 0.484–0.827; p = 0.111) and 

PYMS (AUC: 0.609; 95%CI: 0.437–0.78; p = 0.263) nutritional screening tools failed to demonstrate 

statistical significance in detecting hospital malnutrition (Figure 1); thus, additional analysis to determine 

the optimal cut-off value cannot be performed. 
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4. DISCUSSION 

Nutrition is one of the fundamental requirements for children's growth and development, particularly in 

times of stress and illness. This study compared STRONGkids and PYMS screening tools in detecting 

malnutrition risk in hospitalized children. The results of this single-center study reported that of 48 patients, 

the prevalence of malnutrition in hospitalized pediatric patients was 25%. 

 

In the present study, hospitalized patients were dominated by male children and 25 patients showed good 

nutritional status. These findings are consistent with prior studies conducted by [12], [15] in Indonesia. 

According to the primary disease, pediatric patients with hematology-oncology disease comprised 52.1% of 

the study’s participants, with hospital stays ranging from 3-22 days. Most published research focused on the 

prevalence of malnutrition in pediatric patients at admission, whereas the data about nutritional 

deterioration are sparse. This study observed no significant differences in patients’ weight average on 

admission, during hospitalization, and upon hospital discharge, contrasting with an earlier study which 

reported that the decrease in body weight increases as the length of the treatment [16]. As children demand 

more energy for development and growth than adults and have less stored energy, this population posed a 

larger risk of malnutrition. Various situations, including stress, disease, and pharmacological therapy 

increased the requirement for vital nutrients even further. Reduced food intake due to gastrointestinal 

disorders, decreased capacity to chew or swallow, or fasting for specific diagnostic or therapeutic 

procedures, which all result in decreased appetite, typically cause a decline in nutritional status in 

hospitalized patients [17]. 

 

A comprehensive nutritional status evaluation was essential. The use of nutritional screening tools can 

quickly and easily detect pediatric patients at risk of malnutrition. As screening tools, STRONGkids and 

PYMS are practical, inexpensive, and easy to use, according to all health professionals. In this study, the 

assessment of malnutrition risk using the STRONGkids method found that 68.8% of patients were at 

moderate risk, 25% were at high risk, and 6.2% were at low risk of hospital malnutrition. Patients with a 

moderate and high risk of hospital malnutrition dominated the findings, as the research was conducted in 

one of Indonesia’s referral center hospitals, where most patients had far more severe conditions. These 

results were consistent with earlier Indonesian studies [16], [18] and supported by studies conducted in the 

Netherlands, Italy, and Romania, which showed fewer high-risk patients than moderate- and low-risk 

patients [14], [19], [20]. In contrast, the PYMS-based evaluation of malnutrition risk in this study indicated 

that 64.6% of hospitalized patients were at risk for malnutrition, consistent with a previous study conducted 

in Indonesia [21]. In a study conducted in Turkey, a subset of patients who suffered statistically significant 

weight reduction upon hospital discharge had high PYMS scores [6]. 

 

Based on anthropometric measurements, 25% of pediatric hospital patients were malnourished. In a prior 

study by [16] hospital malnutrition was found to be 40.9%. This decrease may be due to the fact that nearly 

half of the pediatric patients admitted were well-nourished. To reduce malnutrition in hospitals, health care 

providers using this screening method must be continuously trained and evaluated to expand their expertise 

of nutritional treatment for patients beyond managing the primary disease. Due to a lack of child nutrition 

care and STRONGkids follow-up data, the rate of hospital malnutrition in this study is still considered 

relatively high. Only some high-risk pediatric patients are referred to the Nutrition and Metabolism division 

for adequate nutritional monitoring, generally placing pediatric patients at risk of hospital-acquired 

malnutrition, which can affect their growth and development. 

 

Aside from its practicality and convenience of use, STRONGkids is the most frequently validated 

nutritional screening instrument in various nations, including European countries [5], [14]. This screening 
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method is substantially related with high-risk patients, low weight/TB scores, and hospital stay, according 

to a multicentric study of 41 hospitals undertaken in the Netherlands and involving 98% of children [14]. In 

the present study, we revealed that STRONGkids had 41.7% sensitivity, 80.6% specificity, 41.7% PPV, 

80.6% NPV, 2.1 and 0.7 of LR+ and LR-, respectively. Contrasting to these findings, another study 

conducted in Brazil in validating this tool obtained that STRONGkids had 78.8% sensitivity, 21.4% 

specificity, 12.2% PPV and 87.9% NPV in the moderate risk group, whereas 12.1% sensitivity, 97.9% 

specificity, 44.4% PPV and 88.9% NPV in the high-risk group [22]. Previously, a study conducted in 

Turkey simultaneously evaluated the STRONGkids and PYMS hospital malnutrition screening tools. The 

preceding study found that STRONGkids had 72.2% of sensitivity and 93.0% of specificity, while PYMS 

had 89.4% of sensitivity and 96.9% of specificity [6]. This study discovered that the PYMS had 83.3% of 

sensitivity, 41.7% of specificity, 32.3% of PPV, 88.2% of NPV, and LR+ and LR- values of 1.43 and 0.4, 

respectively. According to the findings of a study conducted in the United Kingdom, PYMS is an adequate 

screening method for detecting children at risk of malnutrition, as it does not generate an uncontrolled 

number of false positive cases and has good temporal validity [8]. As the assessment is subjective, the 

discrepancy in these results may have resulted from varying interpretations of each screening tool parameter 

by different evaluators. 

 

Overall, the results of this study indicated that the STRONGkids screening tool demonstrated superior 

accuracy compared to PYMS in detecting the risk of malnutrition among hospitalized pediatric patients. 

Moreover, all health professionals, including physicians, nurses, and dietitians, can simply utilize this 

screening tool. Similarly, a previous study determined that STRONGkids was the most reliable, shortest, as 

well as practical to use among several screening tools [23]. In a previous study conducted in New Zealand, 

STRONGkids was found to predict children at risk of malnutrition more accurately than other screening 

tools [24]. Although the sensitivity and specificity results reported in the present study are quite varied 

between these two screening tools, these two screening tools have their respective advantages and 

disadvantages in determining hospital malnutrition risk in children. 

 

This study has limitations in its implementation as any factors that influence the incidence of malnutrition 

in pediatric patients during hospitalization were not analyzed. In addition, this study was conducted in a 

single-center institution with small sample size; hence, these results should then be extrapolated carefully to 

other populations. 

 

5. CONCLUSION 

In conclusion, this study highlighted the significance of nutritional screening as well as early detection and 

management in malnourished patients, particularly children, which can lead to more favorable outcomes. 

Our results revealed that STRONGkids’ nutritional screening tool demonstrated superior accuracy to 

identify nutritional deficits compared to PYMS. These findings support the use of STRONGkids as a 

nutritional risk screening method in hospitalized children in Indonesia. Further research is required to 

corroborate these findings. 
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Table 1. Characteristics of included patients 

Characteristics n = 48 

Sex, n (%)  

   Male 26 (54.2) 

   Female 22 (45.8) 

Age, year, median (min-max) 11 (2 – 17) 

Weight, kg, median (min-max) 25.5 (8.1 – 50) 

Height, cm, median (min-max) 135 (81 – 163) 

BMI, kg/m2, median (min-max) 15.45 (9 – 21) 

Length of stay, days, median (min-max) 6 (3 – 22) 

Type of primary disease, n (%)  

      Tropical disease 3 (6.3) 

      Gastroenterology and Hepatology 3 (6.3) 

      Neurology   8 (16.7) 
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      Respirology 2 (4.2) 

      Allergy and Immunology 3 (6.3) 

      Hematology 25 (52.1) 

      Heart disease 2 (4.2) 

      Nephrology 2 (4.2) 

Nutritional status, n (%)  

   Severe wasted (malnutrition) 10 (20.8) 

   Moderately wasted (malnutrition) 13 (27.1) 

   Normal  25 (52.1) 

 

Table 2. Comparison of weight measurement upon admission, the third day of hospitalization, and upon 

discharge from the hospital 

Weight n = 48 p-value 

Upon admission, kg   

   Mean (SD) 28.56 (12,62) 0.104* 

   Median (min-max) 25.5 (8.1 – 50)  

On the third day of hospitalization, 

kg 

  

   Mean (SD) 28.57 (12.54)  

   Median (min-max) 25.45 (12.54)  

Upon discharge, kg   

   Mean (SD) 28.57 (12.42)  

   Median (min-max) 25.2 (8.7 – 50)  

*Friedman test 

 

Table 3. Hospital malnutrition risk measurement based on STRONGkids, PYMS, and anthropometric 

methods 

Variable n = 48 

STRONGkids score, n (%)  

   0 3 (6.3) 

   1 2 (4.2) 

   2 10 (20.9) 

   3 21 (43.8) 

   4 11 (22.9) 

   5 1 (2.1) 

   Low risk 3 (6.2) 

   Moderate risk 33 (68.8) 

   High risk 12 (25) 

PYMS score, n (%)  

   0 1 (2.1) 

   1 16 (33.3) 

   2 23 (47.9) 

   3 5 (10.4) 

   4 3 (6.3) 
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   Low to moderate risk  17 (35.4) 

   High risk 31 (64.6) 

Hospital malnutrition, n (%)  

   Yes 12 (25) 

   No 36 (75) 

 

Table 4. The sensitivity, specificity, positive and negative predictive values, and positive and negative 

likelihood ratios for STRONGkids and PYMS 

Screening tool 

Hospital 

Malnutrition Sensitivity Specificity PPV NPV LR+ LR- 

Yes No 

STRONGkids         

   At risk 5  7  41.7% 80.6% 41.7% 80.6% 2.1 0.7 

   No risk 7  29        

PYMS         

   At risk 10 21 83.3% 41.7% 32.3% 88.2% 1.43 0.4 

   No risk 2 15       

PPV, positive predictive values; NPV, negative predictive values; LR+, positive likelihood ratio; LR-, 

negative likelihood ratio 

 

 
Figure 1. The ROC curve analysis of nutritional screening tools in detecting hospital malnutrition: (A) 

STRONGkids; (B) PYMS 

 

 

 

 

 


