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BACKGROUND/AIMS: To identify the prevalence of malnutrition among hospitalized children on admission to hospital and discharge from 
hospital, to supply a classification of those patients with malnutrition, and to observe their changes in nutritional conditions during their 
hospital stay.

MATERIALS AND METHODS: This study comprised 400 children hospitalized in the pediatrics department of our tertiary hospital between August, 
2014 and May, 2015, ranging in age from one month to eighteen years. Those patients in the emergency clinic, the pediatric intensive care, 
those with a birth weight under 2,500 g, premature patients and foreign patients were excluded from this study. At the time of hospitalization, 
measurements of bodyweight, height, mid-upper arm circumference (MUAC), triceps and subscapular skinfold thickness (SST); and at the time of 
discharge, measurements of the bodyweight were taken. In addition, the patients’ age, sex, diagnosis, and length of hospital stay were recorded.

RESULTS: The mean age of the 400 patients was 59.2±61.9 months (median age: 32 months), and 57.8% of the patients were male. According 
to the Gomez classification, malnutrition was identified in 37.6% of the patients. According to the Waterlow classification, malnutrition was 
found in 30.8% of the patients at the time of admission and 31.5% at the time of discharge. The mild malnutrition rate decreased from 21% to 
20.5%, the moderate malnutrition rate increased from 5.8% to 7.2%, and the severe malnutrition rate decreased from 4% to 3.8% at discharge. Of 
those patients who did not have acute malnutrition at the time of hospitalization, 4.7% had developed malnutrition by discharge. According to 
analysis of the MUAC, triceps skinfold thickness (TST), and SST, the patients’ respective malnutrition rates were 45%, 16.4%, and 16.8%. According 
to the MUAC values, 12% of the malnourished patients did not meet the criteria for malnutrition using the Waterlow classification. According to 
the TST data, 25% of the malnourished patients did not meet the criteria for the Waterlow classification of malnutrition. According to the SST 
values, 29% of the patients with malnutrition did not have malnutrition according to the Waterlow classification.

CONCLUSION: Children in hospitals still have high rates of malnutrition; thus, it is important to check each patient’s nutritional condition at 
the time of admission, periodically throughout hospitalization with detailed analyses, and to begin effective treatment as soon as possible.
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INTRODUCTION

In underdeveloped and developed countries, malnutrition is a serious 
public health issue which primarily affects children under the age 
of five.1 5.0 million children under the age of five died in 2020, with 
malnutrition accounting for almost 45% of those deaths, according to 
a World Health Organization (WHO) report released in January, 2022.2

It was stated in the UNICEF 2014 report that Türkiye has a stunted child 
rate of 12%, a wasted child rate of 1%, and 2% of children under the age 
of 5 are underweight.3 According to the 2018 data of the Population and 
Health Survey of Türkiye, 6% of children under the age of 5 in Türkiye 
are stunted, 2% are underweight and 2% are wasted.4

According to reports, the prevalence of malnutrition among hospitalized 
children varies between 19% and 80% depending on the country’s 
degree of development.5-10 Recognition of malnutrition and regulation 
of its treatment at the time of hospitalization are important in terms of 
lowering morbidity and mortality.5-11

Malnutrition in children is not formally defined in any one way. The 
most frequently applied anthropometric classifications over time have 
been those developed by Gomez et al.12, Waterlow and the WHO.13-

14 Gomez’s approach of relating weight to age and Waterlow’s way 
of relating weight to height and height to age are the two methods 
for assessing nutritional status which are most well-known. The 
WHO standards are still in use today. These standards establish the 
comparison of anthropometric measures with the reference standard 
using scales, the most popular of which are based on percentiles and 
standard deviations (SD) (or z-score: the number of SDs by which the 
collected data deviates from its reference median).15 Despite the fact 
that standard percentile curves for countries have long been used to 
interpret these parameters, SDS or z-values have been utilized recently 
since they are a better measure of how much they depart from typical 
children in the community.15 However, since it takes time to measure 
the subjects’ weights and heights and assess their z-scores or SDS values, 
it does not appear viable to apply this method in every instance. For 
years, skinfold thickness and mid-upper arm circumference (MUAC) 
have been used to screen for childhood malnutrition and assess 
compliance with nutrition programs. Caliper measurements of skinfold 
thickness and MUAC are useful in making rapid nutritional assessments 
in individuals who cannot be weighed.16

The current study assessed the nutritional conditions of hospitalized 
children and investigated the impacts of hospitalization on their 
nutritional conditions over time.

MATERIALS AND METHODS

This study comprised 400 children hospitalized in our tertiary hospital’s 
pediatrics department between August 15th, 2014, and May 15th, 2015, 
ranging in age from 1 month to 18 years. Those patients hospitalized 
in the emergency department, the pediatric intensive care unit, or the 
neonatal intensive care unit were not included in this study. The study 
excluded those individuals who had a birth weight of less than 2,500 g, 
those who had a history of premature delivery, were foreign nationals, 
or those who stayed in the hospital for less than 24 hours.

The age, sex, and diagnosis of the patients were recorded. During the 
first 48 hours after hospitalization, measurements of body weight, 
height, MUAC, triceps skinfold thickness (TST), and subscapular skinfold 

thickness (SST), as well as body weight and height in the final 24 hours 
before discharge were taken. The same medical professional took these 
measurements using the exact same tools. The weight measurements 
of those patients with diarrhea or dehydration were evaluated after 
hydration. Children under two years old were weighed undressed using 
a 20 kg capacity, 5 g sensitive digital baby scale (Weewell, China), and 
the body weights of those children aged over two years were measured 
using a 100 g sensitive adult weighing scale (Uwe-PM 150, England). 
Children under 2 years old had their heights measured on a flat surface 
while lying back with their heads fixed and their feet together using a 1 
m length measure sensitive to 0.1 cm, and children older than 2 years 
old had their heights measured in the standing position using a tape 
measure fixed to the wall with a 0.1 cm sensitivity.

The left elbow joint was slightly bent from the center of the olecranon 
notch to the acromion notch as the MUAC was measured with an 
inelastic band at a 1 mm grade. TST was determined using a Holtain 
Skinfold Caliper (Holtain Ltd., Crymch, UK) at the intersection of the 
acromion and olecranon notches with an accuracy of 0.2 mm. SST was 
determined using a Holtain Skinfold Caliper (Holtain Ltd., Crymch, UK) 
with the arm hanging down, just below the scapula and parallel to the 
edge of the bone, holding the graspable skin fold diagonal to the body 
with 0.2 mm accuracy.

Gomez classification, Waterlow classification, and the WHO 2006 
classification were utilized so as to identify malnutrition. The patients 
were evaluated for acute and chronic malnutrition according to the 
Waterlow classification using height for age and weight for height 
measurements and acute malnutrition was divided into three classes, 
mild, moderate, or severe. For all patients, the length of stay was 
determined by including the day of hospitalization and leaving out the 
day of discharge. In addition to these, z-scores of body weight, height, 
middle arm circumference, TST, and SST values   were calculated.

The indicators recommended by the WHO to determine the nutritional 
conditions of children aged under 5 years are height-for-age z-score, 
weight-for-height z-score, and weight-for-age z-score.17

The Centers for Disease Control and Prevention 2000 guidelines were 
used to compute the triceps and SST z-scores in patients older than 1.5 
years.18

Children under the age of five had their MUAC measured. Severe 
malnutrition was defined as 11.5 cm or less and moderate malnutrition 
as between 11.5 and 12.5 cm.19

Statistical Analysis

For data analysis, the SPSS 15.0 for Windows application was utilized. 
For categorical variables, descriptive statistics are presented as numbers 
and percentages, and for numerical variables, as mean, SD, minimum 
and maximum. Using chi-square analysis, the percentage of categorical 
variables was compared between the groups. When the conditions were 
not met, the Monte Carlo Simulation was used. The Mann-Whitney U test 
and the Kruskal-Wallis test were utilized to compare two independent 
groups because the numerical variables were not regularly distributed. 
Values of p<0.05 were used as the analytical alpha level of significance.

The present study was approved by the Ethics Committee of University 
of Health Sciences Türkiye, Şişli Hamidiye Etfal Training and Research 
Hospital (approval number: 511, date: 26.05.2015).
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The parents of the children who participated in this study provided 
written informed permission.

RESULTS

Of the 400 patients, 169 (42.3%) were girls and 231 (57.8%) were boys. 
Their mean age was 59.2±61.9 months. According to anthropometric 
measurements made at hospitalization, their bodyweight z-score was 
between -9 and 10.8 with a mean z-score of -0.39, and their height 
z-score was between -76 and 29.2 with a mean z-score of -0.39.

Hundred and fifty patients (37.6%) were found to be malnourished at 
the time of hospitalization when the patients were examined using 
the Gomez classification. Of all of the patients, 94 (23.5%) were mildly 
malnourished, 43 (10.8%) were moderately malnourished, and 13 (3.3%) 
were severely malnourished. The 10-18-year-old age category had 
the highest malnutrition rate (50%) when assessed by age categories. 
Gomez’s classification found that the 10-18-year-old age category had 
the highest prevalence of moderate and severe malnutrition (p<0.05).

The Waterlow classification determined that 123 patients (30.8%) were 
malnourished when they were admitted. Of all the patients, 84 were 
mildly malnourished, 23 were moderately malnourished, and 16 were 
severely malnourished. Acute malnutrition was detected in 80 (20%) 
patients, acute malnutrition in 43 (10.8%) patients with a chronic 
background, and chronic malnutrition in 87 (21.8%) patients. The age 
groups with the highest malnutrition at admission were 6-10 years 
(34%) and 10-18 years (37.2%) (Table 1).

For patients under the age of five years, the WHO growth norms were 
used to produce z-scores (weight for age, height for age, and weight for 
height). Thirty-two patients (12.7%) were underweight, and 20 patients 
(8%) were severely underweight, as determined by the WHO’s z-score 
criteria. Twenty-eight (11.1% of the patients) were categorized as wasted 
and 37 (14.7%) as stunted using the WHO’s z-score criteria (Table 2).

When the patients’ levels of chronic malnutrition were assessed at the 
time of hospitalization, mild malnutrition was found in 98 patients 
(24.5%), moderate in 16 (4%), and severe in 16 (4%). In the 0-2-year age 
category, the prevalence of chronic malnutrition was highest (39.3%; 
p=0.421) (Table 3).

According to the Waterlow classification, 126 (31.5%) of the patients 
were malnourished at their time of discharge. Of all the patients, 82 
were mildly malnourished, 29 moderately malnourished, and 15 
severely malnourished. Acute malnutrition was found in 79 (19.8%) 
patients, acute malnutrition on a chronic basis in 47 (11.8%), and 
chronic malnutrition in 82 (20.5%). The age range of 10 to 18 years (41%) 
had the highest level of malnutrition at the time of discharge (Table 4).

The length of hospital stay in all patients ranged from 1 to 141 days, 
with a mean hospital stay of 8.3±10.5 days. When evaluated according 
to the Gomez classification system, the duration of hospitalization was 
6.35±4.98 days in those patients without malnutrition, 9.44±16.47 days 
in those with mild malnutrition, and 10.85±12.00 days in patients with 
moderate malnutrition. It was 15.80±15.45 days in patients with severe 
malnutrition. There was a statistically significant relationship between 
the degree of malnutrition and the length of hospital stay. Patients with 

Table 1. Frequency of acute malnutrition detected during hospitalization and its distribution by age groups

Age (years) (n) Severe, n (%) Moderate, n (%) Mild, n (%) Total, n (%)

0-2 (n=191) 8 (4.2) 9 (4.7) 34 (17.8) 51 (26.7)

2-6 (n=78) 1 (1.3) 6 (7.7) 18 (23.1) 25 (32.1)

6-10 (n=53) 3 (5.7) 2 (3.8) 13 (24.5) 18 (34)

10-18 (n=78) 4 (5.1) 6 (7.7) 19 (24.4) 29 (37.2)

Total (n=400) 16 (4.0) 23 (5.8) 84 (21) 123 (30.8)

Table 2. Distribution of malnutrition according to the WHO standard definitions of underweight, wasted, and stunted for children by age

Weight-for-age 

z-score

Height-for-age 

z-score

Weight-for-height 

z-score

<-2 and ≥-3,

n (%)

<-3,

n (%)

Total,

n (%)

<-2 and ≥-3,

n (%)
<-3

Total,

n (%)

<-2 and ≥-3,

n (%)

<-3,

n (%)

Total,

n (%)

0-2 years (n=191) 5 (2.6) 15 (7.8) 20 (10.4) 15 (7.8) 16 (8.4) 31 (16.2) 8 (4.2) 10 (5.2) 18 (9.4)

2-5 years (n=60) 7 (11.7) 5 (8.3) 12 (20) 3 (5) 3 (5) 6 (10) 6 (10) 4 (6.6) 10 (16.6)

(n=251) 12 (4.7) 20 (8) 32 (12.7) 18 (7.1) 19 (7.6) 37 (14.7) 14 (5.55) 14 (5.55) 28 (11.1)

WHO: World Health Organization.

Table 3. Frequency of chronic malnutrition detected during hospitalization and its distribution by age groups

Age (years) (n) Severe, n (%) Moderate, n (%) Mild, n (%) Total, n (%)

0-2 (n=191) 8 (4.2) 9 (4.7) 58 (30.4) 75 (39.3)

2-6 (n=78) 2 (2.6) 2 (2.6) 17 (21.8) 21 (27)

6-10 (n=53) 1 (1.9) 1 (1.9) 8 (15.1) 10 (18.9)

10-18 (n=78) 5 (6.4) 4 (5.1) 15 (19.2) 24 (30.7)

Total (n=400) 16 (4.0) 16 (4) 98 (24.5) 130 (32.5)
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severe malnutrition had the longest lengths of hospital stay (p<0.05) 
(Table 5).

When the length of hospital stay was analyzed according to the 
Waterlow classification, it was 7.28±6.37 days in those patients without 
malnutrition and 9.49±16.98 days in those with chronic malnutrition 
and 11.44±12.98 days in patients with chronically acute malnutrition. 
When compared according to this classification, hospital stay was longer 
in those patients with acute malnutrition in a chronic background, but 
this difference was not statistically significant (p>0.05) (Table 5).

The mean MUAC was 16.20±4.38 cm in all patients. The mean MUAC 
was 5.66±2.28 cm (median: 5 cm) in those patients with malnutrition 
and 5.70±2.93 cm (median: 5 cm) in those without malnutrition 
(p=0.342). According to the MUAC values, 23% of the malnourished 
patients did not meet the criteria for malnutrition according to the 

Gomez classification, and 12% did not meet the malnutrition criteria 
using the Waterlow classification (Table 5).

The mean TST was 8.14±3.97 mm in all patients, 15.87±3.50 mm 
(median: 5 mm) in those patients with malnutrition, and 16.46±4.94 
mm (median: 5 mm) in those without malnutrition (p=0.827) (Table 
6). According to the TST data, 20% of the malnourished patients did not 
meet the criteria for the Gomez classification of malnutrition and 25% 
did not meet the criteria for the Waterlow classification of malnutrition.

The mean SST was 5.68±2.67 mm in all patients, 8.08±3.11 mm 
(median: 8 mm) in those patients with malnutrition, and 8.18±4.52 
mm (median: 7 mm) in those without malnutrition (p=0.072) (Table 6). 
According to the SST data, 24% of the patients with malnutrition did not 
have malnutrition according to the Gomez classification, and 29% did 
not have malnutrition according to the Waterlow classification.

Table 5. Length of hospital stay by the severity of malnutrition

Length of hospital stay (days)

Gomez Mean ± SD Min.-max. p

Normal 6.35±4.98 1-41 0.012

Mild 9.44±16.47 1-141

Moderate 10.85±12.00 1-63

Severe 15.80±15.45 2-51

Length of hospital stay (days)

Waterlow Mean ± SD Min.-max. p

Normal 7.28±6.37 1-41 0.241

Acute 7.54±6.81 1-36

Chronic 9.49±16.98 1-141

Chronic-acute 11.44±12.98 1-63

SD: Standard deviation, Min.: Minimum, max.: Maximum.

Table 6. Malnutrition frequency according to mid-upper arm circumference, triceps, and subscapular skinfold thickness data

Triceps skinfold thickness Subscapular skinfold thickness

Moderate malnutrition Severe malnutrition Moderate malnutrition Severe malnutrition

n % n % n % n %

1.5-2 years (n=34) 7 20.59 4 11.76 8 23.53 3 8.82

2-6 years (n=78) 7 9.21 6 7.89 13 16.88 1 1.30

6-10 years (n=53) 7 13.21 1 1.89 5 9.43 0 0.00

10-18 years (n=78) 4 5.13 4 5.13 1 1.28 10 12.82

Mid-upper arm circumference Mid-upper arm circumference

Severe malnutrition Moderate malnutrition

n % n %

0-2 years (n=191) 56 29.47 47 24.74

2-5 years (n=60) 5 8.20 5 8.20

Table 4. Frequency of acute malnutrition detected at discharge from the hospital and its distribution by age groups

Age (year) (n) Severe, n (%) Moderate, n (%) Mild, n (%) Total, n (%)

0-2 (n=191) 7 (3.6) 8 (4.1) 34 (17.8) 49 (25.5)

2-6 (n=78) 2 (2.5) 9 (11.5) 19 (24) 30 (38)

6-10 (n=53) 2 (3.7) 3 (5.5) 10 (19) 15 (28.2)

10-18 (n=78) 4 (5) 9 (12) 19 (24) 32 (41)

Total (n=400) 15 (3.8) 29 (7.2) 82 (20.5) 126 (31.5)
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DISCUSSION

Despite the development of new methods for the evaluation of 
nutrition and treatment methods in the last 30 years, malnutrition has 
remained an important health problem. Malnutrition which already 
exists in a child when hospitalized can get worse by not monitoring 
their nutritional status.7,8,20 The purpose of the current study was to 
evaluate the situation at our hospital in order to draw attention to this 
crucial issue.

In our study, according to the Waterlow classification, the acute 
malnutrition rate at the time of hospitalization was 30.8%, with 20% 
acute malnutrition, 10.8% acute on chronic malnutrition, and 21.8% 
chronic malnutrition.

The rates for the same patient groups at discharge were 19.8% for acute 
malnutrition, 11.8% for acute on chronic malnutrition, and 20.5% for 
chronic malnutrition. The malnutrition rate for these patients at the 
time of discharge was 31.5%.

In comparison to demographic surveys carried out with children in our 
nation, the prevalence of malnutrition was higher in our study.3,4 This 
was owing to the fact that the majority of the patients in our study were 
young children from low-income, crowded homes who were admitted 
to hospitals due to chronic illnesses or infectious disorders which served 
as a precursor to the development of malnutrition. Given that the 
study’s host hospital was a tertiary care facility, it was only normal for 
the nutritional status of the patient profile to suffer as a result of the 
admission of patients who were generally more severe and complex.

In research carried out in developed countries, the frequency of 
malnutrition was 13.3% in Canada, 19% in the Netherlands, and 5-27% in 
Australia.5,6,9 In studies conducted in countries with low socioeconomic 
status, the frequency of hospital malnutrition was 39% in Thailand, and 
35.2% in Brazil, which are higher than out rates.7,10

In the studies on malnutrition in hospitals conducted in our country, 
Genel et al.21 found the acute malnutrition rate to be 21.3%, the 
chronic malnutrition rate to be 24.2%, and the acute on chronic 
malnutrition rate to be 11.9%. In 511 pediatric patients between the 
ages of 1 month and 18 years, according to the Waterlow classification, 
Kapçı et al.11 found that 23.9% had acute malnutrition, 21.5% had 
chronic malnutrition, and 7.3% had acute on chronic malnutrition. 
Güleç et al.22 found that the acute malnutrition rate was 20.4%, 
the chronic malnutrition rate was 19.2%, and the acute on chronic 
malnutrition rate was 7.7% in children aged 1-36 months in our 
hospital in 2011. With similar results to the literature, we can conclude 
that malnutrition has not been adequately detected and it is still not 
sufficiently prevented. According to Topal and Tolunay23, the rate of 
acute malnutrition was 35.3%, chronic malnutrition was 14.6%, and 
acute malnutrition combined with chronic malnutrition was 9.8%. 
In a multicenter study conducted in 2015 in 37 hospitals, including 
our hospital, in 26 cities where children from 1 month to 18 years 
participated, the acute malnutrition rate was found to be 11.2% and 
the chronic malnutrition rate was found to be 16.6%.24

The cause for these disparate outcomes might be attributed to the 
various patient profiles which hospitals accept for admission, variations 
in the study methodology, and socioeconomic disparities among 
countries and regions.

In accordance with the Gomez classification system, severe malnutrition 
was found in 3.3% of the patients in our study, moderate malnutrition 
was found in 10.8%, and mild malnutrition was found in 25.3% of the 
patients. In research conducted in Adana by Topal and Tolunay23, the 
prevalence of severe malnutrition was 5.4%, moderate malnutrition 
was 11.2%, and mild malnutrition was 20.2%. As according to Güleç 
et al.22 examination of 260 patients in İstanbul using the Gomez 
classification, the prevalence of mild malnutrition were 32%, moderate 
malnutrition was 9.2%, and severe malnutrition was 6.1%. Our rates 
of severe and mild malnutrition were lower than those found in other 
studies.

According to previous studies, one key risk factor for malnutrition is 
an underlying chronic condition. According to Beşer et al.24, underlying 
disease incidence was 47.5%. Another study conducted in Thailand7 
discovered that 64% of people had an underlying chronic illness. 
Fifty-three (43%) out of 123 patients in our study who had acute 
malnutrition at hospitalization and 34 (39%) out of 87 patients who had 
chronic malnutrition had an underlying chronic illness. Our findings 
also indicate that a major risk factor for malnutrition is an underlying 
chronic illness.

Mild malnutrition developed in 6.1% and moderate malnutrition 
in 0.7% of the patients who were admitted to the hospital without 
malnutrition. Moderate malnutrition developed in 5.9% of patients 
with mild malnutrition and severe malnutrition developed in 8.6% of 
patients with moderate malnutrition when they were hospitalized. Also, 
at discharge, the mild malnutrition rate decreased from 21% to 20.5%, 
the moderate malnutrition rate increased from 5.8% to 7.2%, and the 
severe malnutrition rate decreased from 4% to 3.8%.

Although it was observed that 107 (86.9%) of 123 patients who 
were found to have acute or acute on chronic malnutrition during 
hospitalization continued to have malnutrition at discharge, the 
malnutrition of 16 (13%) patients improved. Of the patients who did 
not have acute malnutrition at the time of hospitalization, 4.7% had 
developed malnutrition by their discharge time.

When we examined the few studies showing the effects of 
hospitalization on nutritional status, it was seen that malnutrition 
developed in 24% out of 148 patients who did not have any previous 
malnutrition in a study in Thailand, and it was shown in another study in 
England that 23% of the patients underwent nutritional deterioration.7,20 
Ibraheam Kazem et al.25 found that moderate malnutrition developed 
in 21% of patients with mild malnutrition during hospitalization, and 
mild malnutrition developed in 7.2% of patients without malnutrition 
at admission. It was found that mild malnutrition increased from 12.9% 
to 15%, moderate malnutrition increased from 14% to 15.6%, and severe 
malnutrition increased from 6.8% to 7.8% at the time of discharge from 
the hospital.

The reason why hospitalization posed less risk of malnutrition in our 
study compared with these other studies might be that there were 
more patients with moderate and severe malnutrition in other studies 
compared with our study.

In a study conducted in Türkiye in 2015 comprising 37 centers and 1,513 
patients, the prevalence of malnutrition and the length of hospital 
stays were assessed. It was discovered that patients with malnutrition 
had longer hospital stays.24 Similarly, according to Topal and Tolunay23, 
those patients with malnutrition spent a longer time in hospital.
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The mean LOS was found to be 8.3 days in the present study. When 
the relationship between LOS and nutritional status was evaluated, 
the mean LOS was 6.35 days in those patients without malnutrition 
according to the Gomez classification system, 9.44 days in those 
with mild malnutrition and 10.85 days in patients with moderate 
malnutrition, and 15.80 days in patients who had severe malnutrition. 
This demonstrates that patients with malnutrition spent more time 
in the hospital than those without malnutrition, and that the length 
of hospitalization increased as malnutrition severity progressed 
(p<0.05). When the patients were categorized using the Waterlow 
classification, those who had chronic acute malnutrition stayed in 
the hospital the longest (11.44 days). Our findings support those in 
the literature, which revealed that malnutrition lengthened hospital 
stay.

The present study shows that when treating the primary illness, the 
assessment of nutritional status is insufficient and hospital-related 
malnutrition is frequently disregarded. It has been found that a lack 
of nutritious food can cause problems with growth, development, 
and health recovery, as well as the effectiveness of medications. This 
can lead to prolonged hospitalizations and increased mortality and 
morbidity rates.23

As a result, different anthropometric tools for evaluating malnutrition 
have been suggested. MUAC was recommended because it is an easy, 
practical, low cost, rapid nutritional assessment method which may 
be used in patients whose age, height, or weight are not known, and 
so it can reduce the burden on healthcare workers in emergency 
situations.16,26,27

MUAC is related to arm muscle mass and subcutaneous fat. In 
undernourished children exhibiting clinical indications of edema, 
muscle wasting may not be accurately reflected by weight-based indices, 
potentially producing false-positive or false-negative findings and MUAC 
more accurately reflects in young children because infants and young 
children have smaller muscles than adults and MUAC changes little in 
the first years of life.26,28 In our study, the frequency of malnutrition 
under the age of two was 54.2% according to MUAC measurements, 
and 10.4% of the patients were underweight, and 9.4% were wasted 
according to the WHO z-score criteria.

According to the MUAC values for those under 5 years, 12% of the 
malnourished patients did not meet the criteria for malnutrition using 
the Waterlow classification. The current study showed that MUAC reflects 
malnutrition in young children better than the other classifications as 
has been previously reported in the literature.29,30

Skinfold thickness measurements are widely used to assess body fat 
because the measurements are non-invasive, simple and they are 
sensitive to changes in nutritional status. The two most frequently 
taken skinfold measurements are at the triceps and subscapular sites.31 
In children, skinfold thickness may be a helpful screening variable. 
Nevertheless, its precision may be questionable in those children 
who have severe muscle wasting.32 In our study, according to the 
results of TST and SST measurements, malnutrition was detected most 
frequently at the age of 1.5-2 years, with a total rate of 32.3%. Although 
TST and SST are good methods to assess body fat as opposed to other 
anthropometric measurements, they are not adequate indicators of 
undernutrition.11

CONCLUSION

In summary, in this study, the frequency of malnutrition was determined 
in children according to age groups both at the time of admission to the 
hospital and at the time of discharge. The frequency of malnutrition 
is increasing gradually due to insufficient recognition of malnutrition 
and inadequate treatment during hospitalization. Patients who are 
malnourished have difficulties receiving treatment, stay longer in 
hospital and their length of stay increases as their level of malnutrition 
increases. The development of malnutrition throughout hospitalization 
in children who do not have malnutrition at the time of hospitalization 
shows the importance of the assessment of nutritional status. The 
nutritional status of patients should be assessed with more detailed 
analyses because checking only the percentiles of a patient’s height 
and weight is not a determining criterion in malnutrition. Another 
significant issue which attracted attention during this investigation 
was the lack of a simple and highly accurate calculation method which 
could be used in all age groups.

MAIN POINTS

• The assessment of nutritional status is important.

• Hospital-related malnutrition is commonly ignored when treating 
the primary illness because nutritional status screening is 
insufficient.

• Malnutrition lengthens the hospital stay and increases mortality 
and morbidity.

• As evaluating merely a patient’s height and weight percentiles is 
not a defining factor in malnutrition, the nutritional condition of 
patients should be evaluated with more in-depth investigations.

• The problem is the absence of an easy-to-use, almost ideal 
calculation method which can be used on all age groups.
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