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Abstract 

Malnutrition in the hospital is a condition that needs to be watched out for because it affects the 
length of stay and healing process of hospitalized patients. Until now, the prevalence of malnutrition in the 
hospital is still high in both adult and pediatric patients. Malnutrition screening is required while the patient 
will be hospitalized. It is necessary to research the accuracy of STRONGKids (Screening tools for risk on nu-
tritional status and growth) as a malnutrition screening in pediatric patients in hospitals, especially at San-
jiwani General Hospital Gianyar percentage of malnutrition in hospitals at Sanjiwani Gianyar Hospital so that 
they receive early treatment. The purpose of this study was to determine the accuracy of STRONGKids as a 
screening test for malnutrition in the hospital for children at Sanjiwani General Hospital Gianyar. This re-
search uses a design cross-sectional by the diagnostic test method. Data taken from medical records. Data col-
lection method with consecutive sampling. The number of samples is 40 subjects. The inclusion criteria were 
children aged one month - 18 years and hospitalized at Sanjiwani Gianyar Hospital. The exclusion criteria 
were incomplete medical record data, and subjects were categorized as obese or obese on the medical record. 
The data analysis technique used the SPSS computer program. STRONGKids data are presented in 2 x 2 table 
form Chi-square. The results obtained were the percentage of hospital malnutrition of 9.8%. STRONGKids 
with a cutoff value of 1 had a sensitivity of 100% and a specificity of 35.1%. So, the STRONGKids score has 
fairly high sensitivity, so that the use of the STRONGKids score in combination with anthropometric measure-
ments can be used to detect malnutrition in hospitals. 
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Abstrak 

[Akurasi Strongkids sebagai Uji Tapis Malnutrisi Rumah Sakit pada Anak di RSUD Sanjiwani Gianyar] 

Malnutrisi di rumah sakit merupakan keadaan yang perlu diwaspadai karena berpengaruh pada per-
jalanan dan proses penyembuhan penyakit pasien yang dirawat inap.  Sampai saat ini prevalensi malnutrisi di 
rumah sakit masih tinggi baik pada pasien dewasa maupun anak-anak. Skrining malnutrisi diperlukan saat 
pasien akan dirawat di rumah sakit. Perlu dilakukan penelitian untuk menguji akurasi STRONGKids sebagai 
uji tapis malnutrisi pada pasien anak di rumah sakit, khususnya di RSUD Sanjiwani Gianyar dan persentase 
malnutrisi rumah sakit di RSUD Sanjiwani Gianyar sehingga mendapat penanganan lebih dini. Tujuan dari 
penelitian ini adalah mengetahui akurasi STRONGKids sebagai uji tapis malnutrisi rumah sakit pada anak di 
RSUD Sanjiwani Gianyar. Penelitian ini menggunakan desain cross sectional dengan metode uji diagnostik. 
Pengumpulan data dilakukan dengan pencatatan rekam medis.  Sampel diambil dengan metode consecutive 
sampling. Jumlah sampel 40 subyek. Kriteria inklusi adalah anak usia 1 bulan – 18 tahun dan dirawat inap di 
RSUD Sanjiwani Gianyar. Kriteria eksklusi adalah data rekam medis tidak lengkap dan subyek dikategorikan 
gemuk atau obesitas pada rekam medis. Teknik analisis data menggunakan program komputer SPSS. Data 
STRONGKids disajikan dalam bentuk tabel 2 x 2 Chi square. Hasil yang didapatkan adalah persentase mal-
nutrisi rumah sakit sebesar 9,8%. STRONGKids dengan nilai titik potong 1 memiliki sensitivitas 100% dan 
spesifisitas 35,1%. Jadi skor STRONGKids memiliki sensitivitas yang cukup tinggi. Sehingga penggunaan 
skor STRONGKids dikombinasi dengan pengukuran antropometri dapat dipakai untuk deteksi malnutrisi ru-
mah sakit. 

Kata kunci: sensitifitas, STRONGKids, malnutrisi anak. 
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jiwani General Hospital Gianyar. 
 

METHOD 
This study used a cross-sectional design 
with a diagnostic test method. Data taken 

from medical records. The diagnostic test 
method was used to assess the sensitivity 
and specificity of STRONGKids. The tar-

get population is all children hospitalized at 
Sanjiwani General Hospital Gianyar. The 
affordable population is children hospital-

ized at Sanjiwani General Hospital Gianyar 
from November 2018 - January 2019. Data 

were collected using consecutive sampling. 
Every patient who entered and met the inclu-
sion criteria and complete medical record 

data was included in the analysis. The sam-
ple size required in this study was 40 sub-

jects, P = the proportion of hospital malnu-
trition assumptions with a confidence inter-
val = 95% = 1.96. d = precision (5% or 

0.05). 

Inclusion criteria:  
1. Children aged one month - 18 years.  
2. Being hospitalized at Sanjiwani Gen-

eral Hospital Gianyar. 
Exclusion criteria:  
1. Incomplete medical records.  
2. Subjects were categorized as obese or 

obese in medical history. 
 
Operational Definition; 

STRONGKids Score Determined 
based on filling in the STRONGKids ques-
tionnaire used at Sanjiwani General Hospi-
tal Gianyar by nutrition officers. The ques-
tion in the questionnaire is, First, are there 
any diseases or conditions that put the pa-
tient at risk of malnutrition, or is the patient 
planning major surgery? (if yes, score 2). 
Second, based on clinical assessment, is the 
patient malnourished/poor? (if yes, score 
1). Third, are there any of the following 
conditions? Diarrhea ≥5 times/day or vom-
iting > 3 times/day, reduced food intake 
over the last few days, receive nutritional 
intervention, unable to consume adequate 
nutrition due to pain (if yes, score 1). 
Fourth, has there been any weight loss (for 
infants <1 year: weight not increased) dur-

INTRODUCTION 
The prevalence of malnutrition in 

hospitals is still high in both adult and pe-
diatric patients. High rates of malnutrition 
in the hospital lead to increased length of 
stay, infection rates, mortality, readmis-
sions, and hospitalization costs(1). Hospital 
malnutrition is a condition that needs at-
tention because it affects the course and 
healing of the disease in hospitalized pa-
tients(2). 

A study on hospital malnutrition 
was conducted at Sanglah General Hospi-
tal and found a 17% incidence of hospital 
malnutrition in children. Children treated 
for more than a week have a 3.7 times 
greater risk of experiencing hospital mal-
nutrition than children treated for less than 
a week(3). Another study at Wahidin Su-
dirohusodo General Hospital Makassar. 
8.9%, lower prevalence of hospital malnu-
trition than Sanglah General Hospital(4). 

Nutritional screening aims to iden-
tify patients at risk of malnutrition. The 
screening tool should be short, fast, and 
adapted to the conditions and agreements 
in each hospital. Some examples of screen-
ing tools include Subjective Global As-
sessment (SGA), Malnutrition Universal 
Screening Tools (MUST), Malnutrition 
Screening Tools (MST), and Nutrition 
Risk Screening (NRS) 2002. Screening for 
pediatric patients 1–18 years may be used 
Pediatric Yorkhill Malnutrition Score 
(PYMS), Screening Tool for Assessment 
of Malnutrition (STAMP), or STRONG-
Kids(5). In addition, there is a filter test in-
strument Subjective Global Nutritional As-
sessment (SGNA) and Simple Pediatric 
Nutritional Risk Score. Systematic review 
studies have shown good performance in 
screening tools for malnutrition in pediat-
ric patients, especially STRONGKids and 
STAMP. However, further research is 
needed on this screening tool(6). 

Malnutrition screening is required 
while the patient will be hospitalized. 
Screening should use a method that is fast, 
easy, and safe. 

This study aims to assess the sensi-
tivity of STRONGKids as a malnutrition 
screening test in pediatric patients at San-
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measurements, and STRONGKids scores. 
Medical record data were collected using 
anthropometric measurement techniques 
and interviews to fill out the STRONGKids 
questionnaire. Measurements taken include 
measurements of body weight and height. 

The data analysis presented in de-
scriptive form is for the prevalence of hos-
pital malnutrition and analytical for apply-
ing STRONGKids. The data analysis tech-
nique used the Statistical Package for the 
Social Sciences (SPSS) computer program 
in table form 2 x 2 Chi-square. 

 
RESULT 

The data collected were 56 records. 
The complete medical record data and ful-
filling the inclusion criteria were 41 medi-
cal records. So, 41 samples were success-
fully collected. The characteristic of the 
sample shown in table 1. 

ing the last few months? (if yes, score 1). 
The results are categorized into; 1. Low 
risk (score 0); 2. Moderate risk (score 1-3); 
3. High risk (score 4-5). The cutoff point 
value of the STRONGKids score was deter-
mined using the ROC curve. After being 
analyzed, the cutoff points for the 
STRONGKids score according to this study 
is 1. The cutoff point value of 1 means that 
subjects who score below one are catego-
rized as negative or not at risk of malnutri-
tion, and scores of 1 and above are catego-
rized as positive or at risk of malnutrition. 

Nutritional status in this case mal-
nutrition in the hospital used WHO Weight 
for Height (WFH) <-2SD and CDC 2000 if 
less than the 50th percentile Nominal; Nor-
mal and Malnutrition. Data collection was 
carried out by recording medical records. 
The data taken were medical record num-
ber, name, gender, age, anthropometric 

Table 1. Characteristics of subjects 

Characteristic   N=41 

Gender Male 26 (63.4%) 

   Female 15 (36.6%) 

Age 0-5 year 23 (56.1%) 

  6-18 year 18 (43.9%) 

Nutrition status WHO (0-5 year)          CDC (6-18 year)   

    Normal    23 (100%)                 14 (77.8%) 37 (90.2%) 

    Malnutrition        0 (0%)                     4 (22.2%) 4 (9.8%) 

STRONGKids score     

    Low risk 0   13 (31.7%) 

    Moderate risk 1 -3   28 (68.3%) 

    High risk 4 -5   0 (0 %) 

 Male subjects were more than wom-
en with a difference of 11 people. Subjects 
aged 0-5 years were more numerous than 
those aged 6-18 years with a difference of 5 
people. 

WFH categories included according 
to the criteria of this study were -2SD to + 
2SD in the normal category and below that 
included in the malnutrition category for 
WHO criteria. This category is used in sub-

jects aged 0-5 years. The results obtained 
were all normal subjects, and none were 
malnourished. 

WFH category with the CDC 2000 
criteria in the 50th percentile and above 
were included in the normal category ex-
cept for those in the written record of being 
obese or obese. Below the 50th percentile 
is categorized as deficient. This category is 
used in subjects aged 6-18 years. The re-
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1 score had the highest number of 24 sub-
jects, while the second one with 0 was 13 
subjects. No subject got a score of 4 or 5. 
Referring to cutoff point 1, the STRONG-
Kids score was positive or at risk of malnu-
trition for 28 subjects and negative or not at 
risk of malnutrition for 13 subjects. 

sults obtained were normal patients more 
than malnourished with a difference of 10 
subjects. 

The STRONGKids score result is 
based on a questionnaire recorded in the 
medical record. The result is shown in table 
2. Subjects who obtained a STRONGKids 

Table 2. Characteristic of malnutrition 

 N = 41  

Age     

     0-5 years 23 0 (0%) 

     6-18 years 18 4 (22.2%) 

Gender     

     Male 26 3 (11.5%) 

     Women 15 1 (6.7%) 

the cutoff points for the STRONGKids 
score according to this study is 1. The cut-
off point value of 1 means that subjects 
who score below one are categorized as 
negative or not at risk of malnutrition, and 
scores of 1 and above are categorized as 
positive or at risk of malnutrition. After de-
termining the cutoff point, the data tabula-
tion was carried out using a 2x2 table chi-
square. The results of data tabulation are 
presented in table 3. 

All malnourished subjects were 6-18 years 
old. Of the four malnourished subjects, 
male subjects experienced more malnutri-
tion than female subjects. 
 
Sensitivity and Specificity Analysis of 
STRONGKids as Hospital Screening 
Test for Malnutrition in Children 
 Before getting the sensitivity and 
specificity results, the cutoff point value of 
the STRONGKids score was determined 
using the ROC curve. After being analyzed, 

Table 3. STRONGKids score 

  WHO  nutritional status   

        Normal Total 

    

    

Total    

 After analyzing the sensitivity and 
specificity according to the formula, the 
results showed that the STRONGKids sen-
sitivity was 100%, and the specificity was 
35.1%. The sensitivity of STRONGKids 
was very high, while the specificity was 
quite low. The positive predictive value is 
14.2%, the negative predictive value is 
100%, the false positive is 64.9%, and the 
false negative is 0%. Positive Likelihood 

Ratio (LR +) obtained 1.54, which means 
very low. A good LR + value is 10. The 
negative likelihood ratio (LR-) is 0, which 
means very good. Due to the very high sen-
sitivity of STRONGKids, this indicates that 
STRONGKids can be used as a screening 
test because they function as a screen that 
can capture as many people as possible 
who are likely to get sick. 
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ria for malnutrition or the number of sam-
ples available. 

In this study, the cut point used for 
the STRONGKids score was 1, so a score 
of 1 and above would be considered a posi-
tive test, and a score below one would be 
considered a negative test. Based on the 
intersection point, 2x2 data tabulation was 
performed chi-square obtained a sensitivity 
of 100% and a specificity of 35.1%. This 
shows that STRONGKids has a high sensi-
tivity for malnutrition screening tests. 

The study of the validity of the mal-
nutrition filter test was carried out to assess 
the sensitivity and specificity of three filter 
test kits, namely PYMS, STAMP, and 
STRONGKids, showing the sensitivity of 
STRONGKids 100 and the specificity of 
STRONGKids 7,7(7). The study using the 
STRONGKids questionnaire was conduct-
ed at Cipto Mangunkusumo Hospital, ob-
tained a sensitivity of 60% and a specificity 
of 91% with a cutoff value of 4. The crite-
ria for malnutrition in the hospital used 
were a reduction in body weight of more 
than or equal to 2% of the original body 
weight within the one-week treatment peri-
od(8). 

Maciel's research et al. year 2018 
regarding the validation of STRONGKids 
to get sensitivity results 84.8%, specificity 
26.7%, positive predictive value 49.8%, 
and negative predictive value 67.2%, when 
patients at nutritional risk were identified 
by anthropometry(9). 

Based on Wonoputri research in 
2014 as well as research by Widjaja & 
Hafifah in 2012 and Maciel et al. In 2018, 
the sensitivity of STRONGKids in this 
study was the same as the Wonoputri study 
in 2014, but the specificity was different. 
This is possible because the research con-
cept and data analysis methods are slightly 
different, or the number of samples is dif-
ferent. 

Teixeira & Viana in 2016 conduct-
ed a literature study on a malnutrition filter 
test kit. STRONGkids are reported to show 
high sensitivity, a lower percentage of 
specificity, and ease of use in clinical prac-
tice(6). Many studies on the accuracy of 
STRONGKids have obtained greater sensi-

DISCUSSION 
Acute malnutrition was described 

by WFH category using WHO or CDC cri-
teria 2000. In this study, the WHO criteria 
were used for subjects aged 0-5 years, and 
the CDC 2000 criteria were used for sub-
jects aged 6-18 years; this was done ac-
cording to records on medical records. 
WHO WFH scores <-2SD and CDC 2000 
less than the 50th percentile are categorized 
as acute malnutrition. The results obtained 
were 37 normal subjects and four malnour-
ished subjects, so that the malnourished 
subjects were 9.8%. The STRONGKids 
score is divided into three categories, 
namely mild, moderate and severe risk. A 
total score of 0 is categorized as mild risk, a 
total score of 1-3 is categorized as moder-
ate risk, and a total score of 4-5 is catego-
rized as severe risk. In this study, 13 sub-
jects with mild risk and 28 subjects with 
moderate risk were found. Nobody is at se-
rious risk. 

Research at Sanglah General Hospi-
tal showed that 17% of the subjects met the 
hospital malnutrition criteria. The incidence 
is more in women than men. The age group 
under one year has the highest number. The 
criteria used were weight loss during treat-
ment ≥ 2% in a week or ≥ 5% in a month or 
≥10% in 6 months., (3). 

Research at Wahidin Sudirohusodo 
General Hospital Makassar shows the prev-
alence of hospital malnutrition is equal to 
8.9%, lower than the research at Sanglah 
General Hospital. The prevalence of hospi-
tal malnutrition in girls is higher than in 
boys. Hospital malnutrition is most com-
mon at 25-36 months of age. Length of stay 
with a background of chronic disease and 
multiple diagnoses is still a risk factor for 
hospital-acquired malnutrition 1.2 times 
greater than children treated for less than a 
week(4). 

In this study, the percentage of mal-
nutrition based on anthropometric measure-
ments was 9.8%. This percentage is close 
to Juliaty's research in 2013. The difference 
with other studies is that this study obtained 
the most frequent age group at 6-18 years, 
and the most frequent sex was male. This 
may be due to different measurement crite-
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tivity than specificity. This is in accordance 
with STRONGKids, which functions as a 
filter test tool and not as a diagnostic tool. 

Beser's research in 2018 concluded 
that researchers recommend that every 
child who is hospitalized for any reason, 
suffering from illness or chronic disease, 
should be evaluated by measuring body 
weight per length or height along with 
measuring one of the filter test kits (PYMS 
or STRONGKids). Researchers believe that 
using only a screening test without measur-
ing body weight for length or height could 
ignore some patients who are at risk of mal-
nutrition(10). 

Each study may have limitations. 
The limitations of this study are the use of 
more than one gold standards so that mal-
nutrition status bias may occur. The deter-
mination of the gold standard was chosen 
based on suitability with the theory and 
conditions at the research location. The 
limitation of this research furthermore is 
the small sample size. 

 
CONCLUSION 

This study found that the percentage 
of malnutrition in children at Sanjiwani 
General Hospital Gianyar as much as 9.8% 
based on WHO and CDC 2000 weight loss 
criteria. STRONGKids have a high sensi-
tivity to be used as a screening test for mal-
nutrition in hospitals at Sanjiwani General 
Hospital Gianyar. 
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