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Abstract

Introduction and aim: The aim of this study was to evaluate nutritional status in children without prior hospital admission or evidence of
chronic disease.

Subjects and methods: The current study is a cross-sectional and observational study which was conducted for assessing the nutritional status of
children. In this study, consecutive sampling was used, with a sample size about 400 children aged 6 months to 18 years at first hospital admission.
All subjects were hospitalized consecutively in the Pediatric Emergency Department of the Nemazee Teaching Hospital of Shiraz University of Medical
Sciences (Shiraz, Islamic Republic of Iran). All children with evidence or history of chronic diseases such as liver cirrhosis, microcephaly, macrocephaly
due to congenital infection or abnormal skull shape, patients with muscular or neurological problem, with prolonged steroid usage, nephrotic syndrome,
cardiac problem, and protein loosing enteropathy were excluded from the study. The duration of the study was six months, starting from January 2016.

Results: In the current study, 430 (225 boys and 175 girls) cases were included. Mean age was 5.39 (SEM 0.23) for boys and 5.78 (SEM 0.38)
for girls. According to H/A criteria (current height/ideal height), 194 (48.5%) patients were stunted, 75 (18.8%) were mild, 49 (12.3%) were
moderate and 70 (17.5%) were severe. According to W/A data (current weight/ideal weight), 188 (47%) of the patients studied were malnourished.
Of these cases, 118 (29.5%) had mild malnutrition; 54 (13.5%), moderate; and 16 (4%), severe. According to body mass index (BMI), 40 (10%)
patients were overweight, four (16%) were obese, and four (1%) were severe obese. In relation to middle upper arm circumference (MUAC),

Key words: 56 (14%) patients were malnourished, 33 (8.3%) were at risk, 14 (3.5%) presented moderate malnutrition, and 9 (2.3%), severe malnutrition.
Malnutrition. Stunting. Conclusion: Prevalence of malnutrition among children without prior admission was 48.5% (according to H/A). According to W/A, 47% of children
Wasting disease. had different degrees of malnutrition.

Resumen

Introduccion y objetivo: el propdsito de este estudio fue evaluar el estado nutricional de los nifios ingresados por primera vez en el hospital
y sin historia de enfermedad cronica.

Pacientes y métodos: se trata de un estudio transversal, observacional para valorar el estado nutricional al ingreso. La muestra estuvo consti-
tuida por algo mas de 400 nifios, de entre 6 meses y 18 afios, ingresados por primera vez en el hospital. Se trataba de pacientes ingresados de
forma consecutiva desde el servicio de Urgencias del hospital Nemazee de la Universidad Shiraz, en la Republica Islamica de Iran. Se excluyeron
los pacientes con historia de enfermedad crénica como cirrosis hepatica, microcefalia, macrocefalia por infeccion congénita o forma craneal
anémala, pacientes con enfermedades musculares o neuroldgicas, con uso prologado de corticoides, sindrome nefrético, cardiopatia o enteropatia
pierde-proteinas. La duracion del estudio fuere de seis meses, a partir de enero de 2016.

Resultados: se incluyeron 430 nifios (225 varones y 175 nifias). La edad media fue de 5,39 afios (SEM 0,23) para los varones y de 5,78 (SEM
0,38) en las nifas. De acuerdo al peso para la talla ideal, 194 (48,5%) tenian desnutricion cronica, 75 (18,8%) leve, 49 (12,3%) moderada y en
70 (17,5%) era grave. Segun el porcentaje del peso ideal, 188 pacientes (47%) presentaban desnutricion aguda, de los cuales en 118 (29,5%)
Palabras clave: era leva, en 54 (13,5%) moderada y en 16 (4%), grave. Segun el indice de masa corporal (IMC), 40 (10%) tenian sobrepeso, 16 (4%) eran obesos
y cuatro (1%) presentaban obesidad mérbida. Segun el perimetro del brazo (MUAC), 56 (14%) tenian desnutricion, 33 (8,3%) estaban en riesgo

Er?lser;]l:g(i:icrﬁignto de desnutricion, 14 (3,5%) presentaban desnutricion moderada y 9 (2,3%) intensa.
Enfermedad Conclusién: la prevalencia de desnutricion en los nifios ingresado por vez primera fue del 48,5%. De acuerdo al peso para la edad en 47% de
debilitante. los nifios habia algun grado de desnutricion.
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INTRODUCTION

Childhood malnutrition is a major public health problem among
children in developing countries. It can affect physical and intel-
lectual growth and is also considered as the main cause of child
morbidity and mortality.

High degrees of malnutrition have been reported in our coun-
try (1). The rate of stunting, underweight, and wasting were
9.53, 9.66 and 8.19%, respectively (2). In another study from
Spain, the rate of malnutrition at the moment of hospitalization
was 8.2 (3). In a Brazilian study, 16.3% of children under five
years of age presented malnutrition at admission (4). Most of
this studies were carried out in apparently healthy school chil-
dren. There are little published studies about nutritional assess-
ment at hospital admission. The aim of this study is to evaluate
the frequency of obesity and malnutrition among hospitalized
children with no past medical history at the moment of hospital
admission.

METHODS

This is a prospective, cross-sectional and observational study
which was conducted for the assessment of children nutritional
status. The study sample included 430 patients: 225 boys (56%)
and 175 girls (44%), with a mean age of 5.39 (SEM 0.32) years
for boys and 5.78 (SEM 0.38) years for girls. All subjects were
hospitalized consecutively in the Pediatric Emergency Department
of the Nemazee Teaching Hospital of the Shiraz University of Med-
ical Sciences (Shiraz, Islamic Republic of Iran).

All children with evidence or history of chronic diseases such
as liver cirrhosis, microcephaly, macrocephaly due to congenital
infection or abnormal skull shape, and patients with muscular or
neurological problems, with prolonged steroid usage, nephrotic
syndrome, cardiac problems, and protein loosing enteropathy
were excluded from the study. The duration of the study was six
months starting from January 2016.

Parents or caregivers were informed about the aims of the study
and verbal consent was obtained to take their children anthropo-
metric measurements.

The instruments needed were a structured questionnaire and
anthropometric measuring tools such as digital scale for weight
with 0.1 kg accuracy and measuring tape with a 0.1 cm ac-
curacy. The questionnaire included child age, sex, birth weight,
height and head circumference (recorded from the child birth
report card), which was completed by interviewing mothers or
child caregivers.

Other required data were recorded through measuring height,
weight, head circumference, and MUAC.

MEASURING WEIGHT

The child was weighed on a digital scale according to the stan-
dard way for the weight measurement. Evaluation of wasting was
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done according to the following formula: W/A: W/A: [observed
weight/median weight (same age and sex)] x 100.
Classification of wasting was done as shown in table I.

MEASURING LENGTH

The height of children aged < 2 years was measured in supine
position (top of the head to the bottom of the heel), and the rest
of children were measured in standing position, with an accuracy
of 0.10 cm.

Height measurement was taken on the flat floor and against a
wall (flat surface). The measuring tape was placed 50 cm above
the floor (and recorded height was gathered with that). The chil-
dren stood with their feet flat, together, and against the wall. Legs
were straight, arms were at sides, and shoulders were level. The
child looked straight ahead, with the line of the sight parallel with
the floor. Height was evaluated according to the following formula:
H/A: [observed height/median height (same age and sex)] x 100.

Stunting was classified as shown in table Il and the classifica-
tion of body mass index is shown in table Ill.

Table I. Classification of wasting
according to weight-to-age ratio
(Gomez classification)

Nutritional status W/A
No malnutrition More than 90
Mild malnutrition 75-90
Moderate malnutrition 60-74
Severe malnutrition Less than 60

Table Il. Classification of stunting
according to H/A ratio
(Waterlow classification)

Nutritional status H/A

No malnutrition More than 95
Mild malnutrition 90-95
Moderate malnutrition 85-89
Severe malnutrition Less than 85

Table lll. Classification of nutritional status
according to BMI

BMI

<b Underweight
5-85n Normal
85-95 Overweight
95-99" Obese

> 99 Severe obese

BMI: body mass index.

[Nutr Hosp 2018;35(1):33-37]
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MEASURING MUAC

First, the child’s arms were relaxed and hanged down the sides
of the body. The tip of the left shoulder (acromion) and the tip of
the left elbow (olecranon) were located, and midpoint was marked.
Then, the position of the tape was corrected for measuring arm
circumference while ensuring that the tape neither pinched the
arm nor was loose. Severity of malnutrition was calculated ac-
cording to table IV.

MUAC has a high specificity and appears to be better predictor
of childhood mortality than weight for height (5,6).

Gomez and Waterlow classifications were used for evaluation of
weight for age and height for age ratio. World Health Organization
(WHO) growth charts were used for weight, height, and BMI evalua-
tion. Overweight, obesity, and severe obesity were defined according
to BMI 85-95%, 95-99% and > 99%, respectively (Table Ill).

STATISTICAL ANALYSIS

Statistical analysis was performed with SPSS, version 16 (Chi-
cago, IL, USA). Continuous variables were performed as mean and

Table IV. Classification of nutritional status
according to MUAC

standard error of mean (SEM), while categorical variables were
presented as number and percentage. The Chi-squared test was
used to compare differences in categorical variables and the inde-
pendent t test for continuous variables between boys and girls. p
value less than 0.05 was considered to be statistically significant.

RESULTS

The study sample included 430 patients: 225 boys (56%) and
175 girls (44%), with a mean age of 5.39 (SEM 0.32) for boys
and 5.78 (SEM 0.38) for girls. Our patients were placed in four
categories according to age: < 2 years (n = 124), 2-5 years (n =
120), 6-10 years (n = 78), and > 10 years (n = 78).

According to W/A data (current weight/ideal weight), 188 (47%)
of the patients studied were malnourished: 118 (29.5%) pre-
sented mild malnutrition; 54 (13.5%), moderate; and 16 (4%),
severe (Table V).

According to H/A data (current height/ideal height), 194 (48.5%)
of the patients studied were stunted, 75 (18.8%) were mild, 49
(12.3%) were moderate, and 70 (17.5%) were severe (Table V).

According to BMI, 40 (10%) patients from the sample were
overweight, four (16%) were obese, and four (1%) were severe
obese (Table VII). Regarding MUAC, 56 (14%) of the patients
studied were malnourished, 33 (8.3%) were at risk, 14 (3.5%)
presented moderate malnutrition, and nine (2.3%) were severely
malnourished (Table VIII).

DISCUSSION AND CONCLUSION

MUAC (mm) Nutritional status
Less than 110 Severe acute malnutrition
110-125 Moderate acute malnutrition
125-135 At risk of malnutrition
More than 135 Well nourished

MUAC: mid upper arm circumference.

In our study, we found that 47% of patients were underweight

(low weight for age), 48.5% were stunted (low height for age),

Table V. Malnutrition among children admitted to the hospital according to W/A ratio
(Gomez classification)

Sex No malnutrition Mild malnutrition Moder:':\?e Severe malnutrition
malnutrition
Male (n = 255) 126 (56.0%) 64 (28.4%) 27 (12.0%) 8 (3.6%)
Female (n = 175) 86 (49.1%) 54 (30.9%) 27 (15.4%) 8 (4.6%)

Table VI. Nutritional status according to height-for-age criteria (Waterlow classification)

Sex Normal Mild Moderate Severe
Male (n = 255) 110 (48.9%) 49 (21.8%) 24 (10.7%) 42 (18.6%)
Female (n = 175) 96 (54.9%) 26 (14.9%) 25 (14.3%) 28 (16.0%)

Table VII. BMI among children admitted to the hospital

Sex Underweight Normal Overweight Obese Severe obesity
Male 8 (3.6%) 186 (82.7%) 19 (8.4%) 10 (4.4%) 2 (0.9%)
Female 12 (6.9%) 134 (76.6%) 21 (12.0%) 6 (3.4%) 2 (1.1%)

[Nutr Hosp 2018;35(1):33-37]
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Table VIII. MUAC among children admitted
to the hospital

At risk 33(8.3%)
Normal 344 (86%)
Moderate 14 (3.5%)
Severe 9 (2.3%)

and 14% were malnourished according to MUAC. In the study by
Moreno Vilares et al. (7), prevalence of malnutrition was 7.1% for
moderate and 0.7% for severe malnutrition, which is significantly
lower than that of the current study. In the study by Dura Travé
et al., prevalence of malnutrition at the moment of hospitaliza-
tion was 8.2%, which was lower than in our study (8). In their
study, children with congenital malformations were included. In
our study, children with chronic disease or abnormal skull shape
were excluded. In the study by Lee and Ahmad (9), the prevalence
rates of acute and chronic undernutrition were 11% and 14%
respectively, that is, lower than in our study. In another study
from Brazil, the prevalence of malnutrition was 10%, 185%, 21%
and 14.7% according to weight for height, weight for age, height
for age and BMI, respectively (10). In this study, children with
Down syndrome and children with bone deformity were excluded
(10). Consistent with our study, Mahdavi et al., in a study carried
out in Tabriz (Iran) covering 140 patients aged 2-12 years, found
chronic malnutrition in 30.7% of cases according to H/A, and
acute malnutrition in 48.6% of cases according to W/A results
(11). In a study conducted in Turkey including 528 patients with a
mean age of 5.8 years, Dogan et al. found chronic malnutrition in
27% of cases according to H/A and acute malnutrition in 52.4%
of cases according to W/A (12). In another study which was done
by Veghari and Vakili, the rate of underweight and stunting was
estimated to be 3.20% and 4.93%, respectively (13). A study done
by Nouri Saelidou et al. on children under five years in Azerbai-
jan, Iran, indicated that the rate of underweight and stunting was
2.3% and 7.3%, respectively (14). In another study, prevalence of
underweight among Iranian children according to CDC percentiles
was 13.9% (15). In the study by Moeeny et al., malnutrition was
present in 25.2% of inpatient children (16).

In another study from Turkey, according to the Gomez classi-
fication, malnutrition was present in 46.8% of the cases (17). In
this study, patients with recurrent hospitalizations, neurological
sequelae, and neonates were excluded; these exclusion criteria
are similar to those of the current study. In the study by Ogunlesi
et al., carried out in Nigeria, 18.3% of children had severe acute
malnutrition according the Wellcome classification (18).

In the current study, 10% of the cases were overweight, 4%
obese, and 1% were severe obese. In the study by Veghari and
Vakili, prevalence of overweight was 3.3-5.2% between 1998
and 2013 (13). In a study from Iran, prevalence of overweight was
10.4% (19). In line with our study, a study was done in Azerbaijan
by Nouri et al. where the prevalence of obesity and overweight
was 1.3% and 5.1%, respectively (14). In a multicenter study from
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Spain (20), overweight and obesity were seen in 37.9% of chil-
dren, which is significantly higher than the percentage observed
in the current study.

According to MUAC, 2.3% of the patients studied had severe
malnutrition, 3.5% had moderate malnutrition and 8.3% were
at risk of malnutrition. There are some differences between the
results of these studies. These differences may be due to the
different criteria which were used for the definition of malnutrition.
In the current study, all children with a history of chronic disease
or malformations were excluded. But in the study by Dura Travé
et al., patients with congenital malformations were included (8).

CONCLUSION

In conclusion, our study demonstrates that the frequency of
malnutrition among hospitalized children is relatively high. This
higher prevalence of malnutrition needs more consideration be-
cause malnutrition has adverse effect on the outcome of the pa-
tients admitted in hospital.

The main limitation of the study was that it is a single center
study.

FUNDING

This study was supported by research affairs of the Shiraz Uni-
versity of Medical Sciences.

ACKNOWLEDGMENTS

Data used in this paper was obtained from general physician
thesis of Masoomeh Heidary (n= 93-01-01-8445), which was
approved by research affairs of the Shiraz University of Medical
Sciences.

REFERENCES

1. Karimi B, Ghorbani R, Niaki MA. Malnutrition and some related factors
in primary school children, Semnan, Iran. J Egypt Public Health Assoc
2016;91:174-8.

2. Kavosi E, Hassanzadeh Rostami Z, Kavosi Z, et al. Prevalence and determi-
nants of under-nutrition among children under six: A cross-sectional survey
in Fars province, Iran. Int J Health Policy Manag 2014;3:71-6.

3. Dura-Trave T, San Martin-Garcia |, Gallinas-Victoriano F, et al. Prevalence
of malnutrition in hospitalised children: Retrospective study in a Spanish
tertiary-level hospital. JRSM Open 2016;7:2054270416643889.

4. Saccardo Sarni RO, Suano de Souza Fl, Catherino P, et al. Treatment of severe
malnourished children with WHO protocol: Experience of a referral center in
Sao Paulo, Brazil. Arch Latinoam Nutr 2005;55:336-44.

5. Joseph B, Rebello A, Kullu P, et al. Prevalence of malnutrition in rural Karna-
taka, South India: A comparison of anthropometric indicators. J Health Popul
Nutr 2002;20:239-44.

6. Briend A, Zimicki S. Validation of arm circumference as an indicator of risk of
death in one to four year old children. Nutr Res 1986;6:249-61.

7. Moreno Villares JM, Varea Calderén V, Bousono Garcia C. Malnutrition in
children admitted to hospital. Results of a national survey. An Pediatr (Barc)
2017,86:270-6.

[Nutr Hosp 2018;35(1):33-37]



STUNTING, WASTING, AND MID UPPER ARM CIRCUMFERENCE STATUS AMONG CHILDREN ADMITTED TO NEMAZEE 37
TEACHING HOSPITAL

8.

10.

11.

12.

13.

Dura Trave T, San Martin Garcia |, Gonzalez Benavides A, et al. Nutritional
status at the time of admission among patients admitted to a tertiary-care
paediatric hospital. Nutr Hosp 2015;31:2465-71.

. Lee WS, Ahmad Z. The prevalence of undernutrition upon hospitalization

in children in a developing country: A single hospital study from Malaysia.
Pediatr Neonatol 2017.

De Moraes Silveira CR, De Mello ED, Antonacci Carvalho PR. Evolution of
nutritional status of pediatric in patients of a tertiary care general hospital in
Brazil. Nutr Hosp 2008;23:599-606.

Mahdavi AM, Ostadrahimi A, Safaiyan A. Nutritional status of children hos-
pitalized in Tabriz Paediatric Hospital, Islamic Republic of Iran, 2008. East
Mediterr Health J 2011;17:36-40.

DoganY, Erkan T, Yalvac S, et al. Nutritional status of patients hospitalized in
pediatric clinic. Turk J Gastroenterol 2005;16:212-6.

Veghari G, Vakili M. Trend of stunting, overweight and obesity among children
under five years in a rural area in Northern Iran, 1998-2013: Results of three
cross-sectional studies. Arch Iran Med 2016;19:397-402.

[Nutr Hosp 2018;35(1):33-37]

14.

15.

16.

17.

19.

20.

Nouri Saeidlou S, Babaei F, Ayremlou P. Malnutrition, overweight, and obesity
among urban and rural children in North of West Azerbijan, Iran. J Obes
2014,2014:541213.

Kelishadi R, Ardalan G, Gheiratmand R, et al. Thinness, overweight and obesity
in a national sample of Iranian children and adolescents: CASPIAN Study.
Child Care Health Dev 2008;34:44-54.

Moeeni V, Walls T, Day AS. Assessment of nutritional status and nutritional risk
in hospitalized Iranian children. Acta Paediatr 2012;101:e446-51.

Kapci N, Akcam M, Koca T, et al. The nutritional status of hospitalized children:
Has this subject been overlooked? Turk J Gastroenterol 2015;26:351-5.

. Ogunlesi TA, Ayeni VA, Fetuga BM, et al. Severe acute malnutrition in a population

of hospitalized under-five Nigerian children. Niger Postgrad Med J 2015;22:15-20.
Jafari S, Fouladgar M, Naeeni MM, et al. Body mass index, weight-for-age,
and stature-for-age indices in Iranian school children in relation to weight and
growth disorders: A population-based survey. Int J Prev Med 2014;5:5133-8.
Moreno Villares JM, Varea Calderdn V, Bousono Garcia C, et al. Nutrition status on pedi-
atric admissions in Spanish hospitals; DHOSPE study. Nutr Hosp 2013;28:709-18.



