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Abstract
Background: Malnutrition in hospitalized patients causes problems in treatment and increases hospitalization duration. The aim of 
this research was to determine the prevalence of malnutrition in hospitalized children. 
Methods: Children aged 1 month to 18 years (n = 1186) who were admitted to medical and surgery wards of Mofid children’s 
hospital from November 2015 to February 2016, entered the study. We measured different anthropometric variables in patients 
with malnutrition. Also, nutritional counseling was performed and three months follow-up was done.
Results: Patient data were registered in questionnaires particularly for children 2 years old and less. 597 children under 2 years of 
age and 607 children over two years entered the study. The data analysis was done by SPSS version 22.0 (Chicago, IL, USA). The 
t test inferential method was used in comparing variables. P values less than 0.05 were considered statistically significant. Based 
on the body mass index (BMI) Z score, and in accordance with the World Health Organization (WHO) cut-off, among children 
over 2 years, 9% were diagnosed as overweight or obese, 54% were within the normal range and 37% were underweight at 
time of admission. In the underweight group, 43% were mildly, 21.2% were moderately and 35.8% were severely underweight. 
Based on the weight for length Z score in patients less than 2 years of age at time of admission, 6% were overweight, 60% were 
in normal range and 34% were underweight. Among children with malnutrition, 21% had mild, 3.0% had moderate and 10% 
had severe malnutrition. No significant meaningful relation was found between prevalence of malnutrition and severity of illness. 
In the moderate to severe undernutrition group, nutritionist counseling was done. Comparison of BMI and weight, before and 
after admission (the baseline and the follow up visits), was done by means of repeated measurements. Comparison of the patient’s 
weight at time of admission with weight at 1, 2 and 3 months after the first nutritional consultation showed statistically meaningful 
difference (P value < 0.05).
Conclusion: Growth indices need to be evaluated in every hospitalized child. Nutritional consultation is useful in children with 
malnutrition. The main purpose of early diagnosis of malnutrition is to prevent its progression, and also to design a useful, applicable 
and cost-effective nutritional intervention for malnutrition treatment.
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Introduction
Malnutrition is one of  the most important causes of 
disease exacerbation in hospitalized children.1 Hospital 
staff, including doctors, nurses and clinical nutrition 
experts, should have a determinant key role in early 
diagnosis and proper treatment of  malnutrition in 

hospitalized children. Malnutrition is defined as suffering 
from lack or excess of  energy, protein and other nutritional 
supplements, which will cause measurable complications, 
growth disorders or unwanted clinical outcomes.2 
According to the data available in medical references, and 
considering the developmental level of  countries, 21%–
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80% of  hospitalized children in developing countries 
suffer from malnutrition.3-5 Despite recent advances in 
diagnosis and treatment of  malnutrition, the prevalence 
of  malnutrition in hospitalized children has shown no 
significant decrease.6 Malnutrition in children, especially 
in hospitalized cases, leads to different unwanted 
outcomes including electrolyte-water disorders, poor 
response to respiratory supports, decreased therapeutic 
response to medical treatments and chemotherapies, 
immune deficiency and increased rates of  septicemia, 
and wound and catheter infections.7-9 

Loss of  muscular bulk, wound healing disorders, 
prolonged hospitalization, increased post-operative 
complications, and morbidity and mortality are other 
outcomes.8,9 Malnutrition will furthermore have 
worrisome effects on child growth in long term.9 A 
child needs a positive balance of  energy and nitrogen 
supply for proper growth. Disease-related injuries or 
injuries causing hospitalization in children, will lead to 
a competition between energy and nitrogen (protein) 
consumption that will cause malnutrition. Malnutrition 
primarily affects weight gain in children, and if  not 
treated, it will also affect length growth in long-term. 
Obviously, the measurement of  height for age index will 
be helpful in pediatric chronic malnutrition.10

Considering the harmful effects of  malnutrition on 
children’s quality of  life, and the preventable short-
term and long-term complications of  malnutrition by 
early diagnosis and proper treatment, identification of 
children with malnutrition since their admission should 
be mandatory.11,12 Therefore, including nutritional 
screening in hospital wards is logical and necessary.13 
Nutrition risk screening (NRS) means using a simple 
and rapid method at time of  admission and also during 
hospitalization. It has the ability of  identifying children 
with malnutrition or children at risk. In this screening 
method, 2–3 questions are asked about nutritional status, 
and anthropometric indices are measured. An educated 
healthcare provider, nurse or clinical nutritional expert 
can perform the screening process.14

Special Nutritional Screening tools such as NRS, 
STRONGkids, PYMS (Pediatric Yorkhill Malnutrition 
Score) and STAMP (Screening Tool for Assessment 
of  Malnutrition in Pediatrics) have been used in many 
developed countries.14 NRS is being used as a screening 
tool at time of  admission in children and adults at risk of 
malnutrition.15

Despite the lack of  a local nutritional screening tool 
for Iran, different studies have been conducted regarding 
the prevalence of  malnutrition in hospitalized children. 
Anthropometric indices such as height for age, weight 
for age and weight for height, body mass index (BMI), 
mid upper arm circumference (MUAC) and triceps skin 

fold thickness (TSFT) have been used in such studies, 
and malnutrition prevalence has been estimated at 34%–
58%.16-19

Also, in a children’s hospital in Mashhad, Iran, in 
2016, STAMP, PYMS and STRONGkids tools were 
compared in determination of  malnutrition prevalence 
in hospitalized children.20

Since most of  the studies about malnutrition have 
been performed in European countries, and the studies 
in Iran have used their specialized and localized tools, we 
decided to perform the present research.

A localized and standardized tool was prepared by the 
Center for Disease Control (CDC) in Ministry of  Health 
and Medical Education (MOHME) section. It was 
necessary to perform a study to evaluate this nutritional 
screening tool. Thus, we designed the present study 
aiming at investigating the prevalence of  malnutrition in 
hospitalized children 1 month to 18 years of  age. The 
aim of  this research was to determine the prevalence 
of  malnutrition in hospitalized children. This study was 
performed in Mofid children’s hospital in Tehran, Iran. 

Patients and Methods
Subjects
Children aged 1 month to 18 years (n = 1186), admitted 
to medical and surgery wards of  Mofid children’s hospital 
from November 2015 to February 2016, were included in 
the study. The exclusion criteria were admission duration 
less than 48 hours, Ketogenic diet, neonatal intensive 
care unit (NICU) and pediatric intensive care unit (PICU) 
admission, and emergency department and neonatal 
department hospitalization. All patients of  medical and 
surgical wards in Mofid children’s hospital, except for 
those who met the exclusion criterion, entered the study. 
Underlying complications of  the patients were numerous 
types of  diseases such as pulmonary, rheumatologic, 
metabolic, infectious, gastrointestinal, hepatic, neurologic, 
immunologic, cardiologic diseases, and also orthopedic 
surgery, and neurosurgery. The patient data was entered 
in questionnaires. The questionnaire was inserted in the 
patient’s admission file and was completed by the medical 
intern or resident who had admitted the patient after 
consent was obtained

The questionnaire was comprised of  3 parts: (1) the 
general demographic data (file number, age, gender, and 
the primary diagnosis, (2) anthropometric data (weight, 
height or length, head circumference in 2-year olds or 
younger children, weight for length z-score for 2 years 
old or younger children, and BMI for children over 2 
years of  age, and (3) questions about patient nutritional 
condition, loss of  appetite, recent weight loss or any 
surgical operations. Patient appetite was a completely 
subjective question, which was asked from the parents of 
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children less than 5 years old; children over 5 years of  age 
answered this question dependently. On the other hand, 
monitoring food intake was another way of  assessing 
patient appetite in children over 2 years of  age.

Patient age range was from 30 days to 18 years. They 
were divided into 2 groups: one group consisted of 
patients 2 years old and younger, and the second group 
consisted of  patients older than 2 years. The “2 years 
old” cut-off  point was chosen because before 2 years of 
age, rapid changes in weight makes the BMI parameter 
an unreliable way for monitoring nutritional status.21 

Although the measurements of  length or height, 
weight, and head circumference were a part of  the 
routine and frequent physical examination, we obtained 
the consent from their parents or their caregiver. 

Anthropometric Measurements
The length was measured for children younger than 2 
years and height for 2 years old and older children to the 
nearest 0.1 cm. For children 1–24 months old, the length 
was measured in the supine position by infant meter Seca 
417 with a fixed cephalic piece and a horizontal back 
piece and a mobile end piece. The height of  the patients 
was measured in the upright position with Stadiometer 
213 with a fixed back piece and a cranial mobile piece. 
The patient weights were measured to the nearest 0.1 kg 
using Seca scales. A digital scale was used for infants and 
Seca 760 for older children.

BMI was calculated for all children older than 2 years, 
and the charts were completed totally matched to WHO 
and CDC standards.22 Finally, the BMI Z score for 
children older than 2 years, and the weight for length 
index for 1–24 months old children were calculated using 
the Medscape application (CDC Epi Info 3.2.2 software 
for children older than 2 years, and WHO AnthroPlus 
1.0.4 software for 1–24 months old children).

Nutritional Condition Evaluation
According to the comprehensive database of  WHO, Z 
score <-2 (weight for length, weight for age, height for 
age, and BMI) was defined as moderate under-nutrition, 
and Z score <-3 was defined as severe under nutrition. 
Also, Z score above 2 was defined as overweight. It should 
be noted that Z score between -1 and 2 is considered 
normal.22

Patients who had severe malnutrition (Z score <-2 in 
general cases and Z score <-1 in CF and malignancies), 
underwent nutritional interventions after an accurate and 
complete nutritional consult. By means of  referral charts 
and tables based on needed calorie, lipids, proteins, and 
micronutrients, a complete and applicable enteral diet 
was designed for each case based on patient’s age and 
gender.

The follow-up programs were designed based on 
patient age: every 2 weeks for patients less than 2 years 
old and monthly for patients over 2 years of  age. In each 
medical visit, weight, mid-upper arm circumference, 
limb edema, nutritional daily consumption volume, and 
appetite were monitored.

Nutritional Screening Tools
In this study, the office of  hospitalization management 
used a locally developed tool, which was standardized. 
Malnutrition severity was classified as mild, moderate or 
severe. 

The patients were divided into 2 groups according to 
the chronicity and acuity of  the underlying disease/s. 
All details about evaluating anthropometric indices and 
hospitalization-induced malnutrition were calculated in 
both groups of  acute and chronic diseases.

Data Analysis
The data was entered into SPSS version 22.0 (Chicago, 
IL, USA). Quantitative variables were expressed as mean, 
standard deviation, and domain. Qualitative variables 
were expressed as descriptive statistics such as numbers 
and percentages. The relation between chronicity of 
underlying disease/s and undernutrition was analyzed by 
Fisher exact test. Comparison of  BMI and weight before 
and after admission (the baseline and the follow-up visits) 
was done with repeated measurements. P values less than 
0.05 were considered statistically significant. 

Results
In this study, 2467 patient admission files (November 
2015 - February 2016) were reviewed. Among them, 1281 
cases were omitted from the study by exclusion criteria 
(age less than 30 days, emergency or neonatal department 
or NICU admission, hospitalization less than 48 hours, 
and ketogenic diet). Finally, 1186 patients entered the 
study. 579 cases were under 2 years old and 607 cases 
were 2 years old and older. In the group of  children who 
were 2 years old and older, 257 (42.3%) cases were female 
and 350 (57.7%) were male.

 
Patients ≥2 Years
In 565 patient admission files (93.1%), the primary 
nutritional evaluation questionnaires were available, 
but 42 patients (6.9%) had no primary evaluation 
questionnaire in their admission files. The questionnaires 
were filled completely for 525 patients (86.5%), and 82 
patients (13.5%) were not asked about their primary 
nutritional condition. The questionnaires were filled 
incompletely for 40 patients.

The mean age of  the patients over 2 years was 77.1 
± 14.3 months with the range of  25–216 months. In 
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these patients, the mean weight was 22.7 ± 11.5 kg with 
the range of  6–37 kg and the mean height was 114.7 ± 
21.9 cm with the range of  69–175 cm and the mean BMI 
score at time of  admission was 16.4 ± 4.4 kg/m2.

The mean Z score in these patients was -0.27 ± 2.7 
with the range of  -3.22–6.7; and the mean percentile was 
44.2 ± 1.37 with the range of  0.1–99.9.

Overall, based on the BMI Z score at the time 
of  admission, 53 (9%) were overweight, 328 (54%) 
were within the normal range, and 226 (37%) were 
underweight. In the group of  226 underweight patients, 
97 (43%) had mild, 48 (21.2%) had moderate and 81 
(35.8%) had severe malnutrition (Figure 1).

Among patients ≥2 years who entered the study, 176 
(29%) suffered from chronic disease/s, and 431 (71%) 
had an acute illness. In the group of  chronic patients, 39% 
were underweight, and in the group of  acute patients, 
36.5% were underweight (Figure 2). No significant 
meaningful relation was identified between malnutrition 
prevalence and chronicity of  the illness (P = 0.215).

3.5% of  the patients had lost more than 10% of  their 
bodyweight. Nearly13% of  the patients had lack of 
appetite or decreased food consumption secondary to 
nausea or severe vomiting. Nutritional consultation was 
done for 29 patients. Among them, 7 patients (1.2%) 

were given nutrition/diet therapy, 2 patients (0.3%) were 
asked to follow dietary recommendations, and 20 patients 
(3.3%) were given both diet therapy and dietary advice.

Comparison of  patients’ weights at time of  admission 
with their weights 1, 2 and 3 months after the first 
nutritional consultation showed a statistically meaningful 
difference (P < 0.001).

Comparison of  BMI score at time of  admission with 
the BMI calculated 1 month after nutritional consultation, 
showed no significant difference. But the comparison of 
admission BMI with the BMI calculated 2 and 3 months 
later, showed significant statistical difference (P < 0.001).

In evaluating patients less than 2 years of  age, among 
578 cases, 213 (36.8%) were female and 365 (63.2%) were 
male.

Patients <2 Years
The primary nutritional evaluation questionnaire was 
available in 542 patient admission files (93.8%). For 36 
patients (6.2%), the primary nutritional evaluation was not 
available. This questionnaire had been filled completely 
for 496 patients (91.5%) and it was incomplete for 46 
patients (8.5%). The mean age of  the patients less than 
2 years was 9.5 ± 6.8 months. In this group the mean 
weight was 8.4 ± 5.9 kg and the mean length was 68.9 
± 12.2 cm. The mean age of  the girls less than 2 years 
of  age was 9.8 ± 6.8 months. In this group of  girls, the 
mean weight was 7.6 ± 2.6 kg, and the mean length was 
68.0 ± 11.5 cm. The mean age of  the boys less than 2 
years of  age was 9.3 ± 6.6 months. In this group of  boys, 
the mean weight was 8.8±7.1 kg, and the mean length 
was 69.5 ± 12.5 cm.

The weight for length Z score was calculated in 192 
girls and 322 boys in which for 28 girls (14.6%) and 21 
boys (6.5%) the weight for length Z score was less than 
-2, and in 164 girls (85.4%) and 301 boys (93.5%) it was 
more than -2.

According to the weight for length Z score at time 
of  admission, 32 patients (6%) were overweight, 298 
patients (60%) were within the normal range, and 166 
patients (34%) were underweight. Among 166 patients 
with malnutrition, 104 (21%) had mild, 15 (3.0%) 
had moderate, and 47 (10%) had severe malnutrition 
(Figure 3).

Overall, 176 patients (35.5%) had chronic disease/s 
and 320 patients (64.5%) had an acute illness. In the 
group of  chronic diseases, 35.6%, and in the group of 
acute illnesses, 33.8% were suffering from malnutrition 
(Figure 4). There was no statistically meaningful relation 
between malnutrition prevalence and chronicity of  the 
disease (P = 0.715).

Three girls (1.4%) and 14 boys (3.8%) had significant 
weight loss more than 10% of  body weight in recent 3 

Figure 1. Distribution of frequency Percentage of Malnutrition 
Prevalence and its Severity In Children Over 2 Years of Age at 
Time of Admission Based on Body Mass Index (BMI) Z Score.

Figure 2. Distribution of Frequency Percentage of Malnutrition 
Prevalence and its Severity in Children Under 2 Years of Age at 
Time of Admission Based on Weight for Length Z Score.
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months; and 21 girls (9.9%) and 30 boys (8.2%) had loss 
of  appetite or decreased food consumption secondary to 
nausea or severe vomiting in recent weeks.

Twenty-two patients (4.4%) were referred for nutritional 
consultation in which 3 of  them were given nutrition diet 
therapy; fourteen patients (2.8%) were recommended 
nutritional advice, and 5 patients (1%) had both.

Discussion
The present study was performed to determine the 
prevalence of  malnutrition and nutritional interventions 
in hospitalized patients admitted to Mofid children’s 
hospital. The main purpose of  the present study was 
to evaluate the nutritional screening tool which was 
standardized by the CDC at the MOHME to be used as 
a local nutritional screening tool in Iran.

597 children less than 2 years of  age and 607 children 
2 years and older entered the study. Based on the BMI 
Z score at the time of  admission, 9% of  607 children 
2 years and older children were overweight, 54% were 
within normal range, and 37% were underweight. Among 
226 children with malnutrition, 43% had mild, 21.2% had 
moderate and 35.8% had severe malnutrition. Based on 

Figure 3. Distribution of Frequency Percentage of Malnutrition 
in Children Over 2 Years of Age According to Disease Condition 
(Acute or Chronic). Dis. = disease.

Figure 4. Distribution of Frequency Percentage of Malnutrition in 
Children Less Than Years of Age According to Disease Condition 
(Acute or Chronic). Dis. = disease.

the weight for length Z score in patients less than 2 years 
of  age at the time of  admission, 6% were overweight, 60% 
were within normal range and 34% were underweight. 
Among 166 children with malnutrition, 21% had mild, 
3.0% had moderate and 10% had severe malnutrition.

Different tools have been designed, used, and locally 
adapted in other countries which were introduced and 
evaluated in previous studies.

NRS tool has 4 score points including appetite, weight 
(BMI Z score for adults and children older than 2 
years, and weight for length for 2 years old children and 
younger), and underlying disease/s.15

STRONGkids is another tool and its ease of  use has 
made it famous. In STRONGkids, a questionnaire is used 
to determine the present condition of  patient’s nutrition, 
underlying disease/s, nutritional intake and loss, and recent 
history of  weight loss. This tool was used and introduced 
in 2007 in a study in Netherland for hospitalized children 
1–16 months.24 STRONGkids has already been used in 
different countries, and several standardization studies 
have been done.25-28 PYMS is another tool which was 
introduced and used in England in 2008 for hospitalized 
children 1–16 years old. It has three parts: reviewing the 
current nutritional condition by using BMI, determining 
any recent differences in nutritional habits of  hospitalized 
patients, and probability estimation of  nutritional loss 
caused by underlying disease/s.29 STAMP is another tool 
used in England by McCarthy in 2008 in the hospitalized 
children 2–17 years old during 4 weeks of  hospitalization 
in internal medicine and surgery wards. It is similar to 
previous tools in determination of  nutritional condition, 
underlying disease/s, and anthropometric data.29

Five studies have been conducted recently to determine 
the prevalence of  malnutrition in children. These studies 
were similar to our study in case sampling, data collection 
and analysis method.16

In a study by Taheri et al, 360 children 1–36 months 
old admitted to Birjand hospital during a 3-month period 
in 2004 were included. The rate of  malnutrition was 
32.4% based on the index of  weight for length, 58.6% 
based on the index of  height for age, and 68.6% based 
on the index of  weight for age.30 The data analysis by 
the study of  Taheri et al30 was similar to ours, but the 
sample size was larger in our study which makes our 
results more reliable and trustworthy. Furthermore, we 
used different and diverse anthropometric indices in 
evaluating hospitalized induced malnutrition. On the 
other hand, in our study, the chronicity of  illness that is 
an important variable effective in both anthropometric 
indices and loss of  appetite leading to malnutrition was 
considered as an important finding.

Mahdavi and colleagues studied 140 2–12 years old 
patients in Tabriz Children’s hospital in 2008. The 
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prevalence of  malnutrition was 32.2% based on the 
index of  weight for length, 30.7% based on the index of 
height for age, 48.6% based on the index of  weight for 
age, and 14.3% based on TSFT.16 This index is absent 
in our research and seems to be a positive point in their 
study. The other variables were the same in both studies. 
The different results in determining prevalence are due 
to different sample sizes, different study groups, and also 
different duration of  studies.

In 2001, Vahidi et al divided 1120 children 6–24 months 
of  age into 2 groups of  inpatients and outpatients at 
Kerman Children’s Hospital. The malnutrition prevalence 
was 76.6% according to Gomes index in the inpatient 
group and 60.5% in the outpatient group. However, the 
prevalence of  malnutrition based on Waterlow index 
was 73.3% in inpatients and 57.5% in outpatients.31 This 
research also was performed on outpatient cases and also 
the indices used were different from ours. Also, the age 
spectrum was limited to infants 6–24 months old and the 
chronicity of  the underlying disease/s was not reviewed.

In a research by Ghaljaei et al,32 360 children 1-36 
months of  age in Zahedan hospital were evaluated during 
6 months of  hospitalization in 2006. The malnutrition 
prevalence was reported at 38.4% according to weight for 
length index, 60.1% according to height for age index, 
and 68.6% according to weight for age index.32 The result 
of  this study, regardless of  sample size and evaluation of 
acuity and chronicity of  the disease, was similar to our 
study.16-19,30

In a study by Sayyari and colleagues, 322 patients aged 
1 month and older admitted to Mofid children’s hospital, 
were evaluated during 3 months hospitalization in 2006. 
They came to the conclusion that if  the patients experience 
more than 2% weight loss during hospitalization, the 
rates of  hospitalization duration, medical costs, and 
severe diseases and diarrhea will increase.19 Although 
his study had a smaller sample size in comparison with 
ours, the hospital was the same. The positive point of  this 
article was that they evaluated hospital-induced diarrhea 
that was not studied before. Also, the study of  Sayyari 
et al19 adapted the results according to the duration of 
hospitalization that makes the results more reliable and 
valuable.

Marginean et al evaluated 400 children admitted to 
French hospitals during a 1-month period in 2014. In this 
research, malnutrition prevalence was reported at 58% in 
the moderate risk group, and 24% in the high-risk group 
based on weight for length Z score.33 Berkley et al studied 
8190 patients 12–59 months of  age in a sub-Saharan 
African hospital during 1999–2002.5 Severe malnutrition 
prevalence in this study was 16% based on weight for 
height Z score, and 16% based on MUAC.5 Kapci et al 
evaluated 511 children with the mean age of  5.8 ± 4.9 

years in Turkey, in 2015.4 The prevalence of  malnutrition 
in the acute illnesses group was 23.9%, in the chronic 
diseases group was 21.1%, and in the acute conditions 
superimposed on chronic diseases was 7.3%.4 The main 
goal of  the study of  Kapci et al4 was to evaluate the 
chronicity categories of  different diseases and to compare 
them in different groups. The malnutrition conditions 
were obviously mostly in the acute illness group. But the 
relation between age and malnutrition was not studied 
in this report which seems to be an important variable 
according to previous studies.

Cao and colleagues evaluated 1,325 children older 
than 2 years admitted to Chinese hospitals in 2013. The 
malnutrition prevalence based on STRONGkids tool was 
9.1% in the group at risk, 43.3% in the group of  moderate 
risk and 47.6% in the high-risk group. They concluded 
that more hospitalization duration would increase the 
medical costs and weight loss in children.34 The positive 
point of  this study was the calculation of  medical costs 
other than anthropometric indices. 

In a study by Munoz-Esparza et al, the effect of 
hospitalization duration on children nutritional condition 
was evaluated in 2014.35 The children with an experience 
of  hospitalization with a minimum duration of  24 hours 
were entered this study and were followed up to 19 years 
of  age. The anthropometric indices (weight for age, height 
for age, weight for length, BMI, head circumference, 
triceps and subscapular skin fold thickness) were 
calculated at time of  admission, at the seventh day of 
admission and at the time of  discharge. 206 cases entered 
the study (40% infant, 25% pre-school children, 15% 
school children and 20% teenagers). The infants had 
a significant decrease in their weight for length index 
during hospitalization. The teenagers had a decrease in 
BMI. Also, prolonged hospitalization more than 10 days 
decreased the anthropometric indices. Among different 
groups, the infant group had more loss and damage.35 

In comparison with our study, the study of  Munoz-
Esparza et al calculated the anthropometric indices at 
the time of  admission and discharge. Also the effect of 
prolonged hospitalization on anthropometric indices was 
evaluated in this study.35

In conclusion, according to the results of  our study, 
children admitted for different indications should be 
evaluated from the point of  view of  growth indices to 
prevent or treat undernutrition. Nutritional consultations 
and interventions are available in hospitals for children 
with malnutrition. The main purpose of  malnutrition 
diagnosis is to follow patients to prevent disease 
progression.

There were some limitations in our study that should 
be considered in future studies: 
1) In acute illnesses, appetite is mostly affected by the 
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condition and also medical treatments. As a result, 
nutritional interventions may be less acceptable by 
the children due to poor appetite.

2) Some patients, mostly in the acute illness group, did 
not take part in follow-up visits.

3) Some of  the hospital wards did not cooperate well 
in filling the nutritional questionnaires or did not 
perform nutritional consultation for patients.
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