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Nutritional status of children hospitalized in Tabriz 
Paediatric Hospital, Islamic Republic of Iran, 2008
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ABSTRACT This study aimed to evaluate the nutritional status of children consecutively admitted as inpatients 
to Tabriz Paediatric Hospital in the north-west of the Islamic Republic of Iran between June and August 2008. A 
total of 140 children aged 2–12 years were included. Patients’ weight, height and triceps skinfold thickness (TSFT) 
were measured, and nutritional status was evaluated. Evaluation of weight-for-age, height-for-age, weight-for-
height and TSFT showed that 48.6%, 30.7%, 32.2% and 14.3% of the patients, respectively, were malnourished. 
Malnutrition among hospitalized children is worthy of attention, and effective strategies for systematic screening 
and treatment of malnutrition need to be developed and implemented.
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الحالة التغذوية للأطفال المقبولين في مستشفى تبريز للأطفال في جمهورية إيران الإسلامية في عام 2008
آيدا مالك مهدوي، علي رضا استاد رحيمي، عبد الرسول صفائيان

الخلاصة: هدفت هذه الدراسة إلى تقييم الحالة التغذوية للأطفال المقبولين في مستشفى تبريز للأطفال في شمال غرب جمهورية إيران الإسلامية بين 
شهري حزيران/يونيو وآب/أغسطس 2008. وقد أُدرج في الدراسة 140 طفلًا تتـراوح أعمارهم بين سنتين واثنتي عشرة سنة، وقيس وزن، وطول، 
وسمك ثنية الجلد فوق العضلة الثلاثية الرؤوس للأطفال المرضى، وجرى تقييم الحالة التغذوية لهم. وأظهر تقييم الوزن مقابل العمر أن 48.6% من 
الأطفال المرضى كانوا يعانون من سوء التغذية، في حين أظهر تقييم الطول مقابل العمر أن 30.7% من الأطفال المرضى كانوا يعانون من سوء التغذية، 
وأظهر تقييم الوزن مقابل الطول أن 32.2% من الأطفال المرضى يعانون من سوء التغذية، وأظهر تقييم سمك ثنية الجلد فوق العضلة الثلاثية الرؤوس 
أن 48. 14.3% من الأطفال المرضى كانوا يعانون من سوء التغذية. ومن الواضح أن سوء التغذية هذا في الأطفال الذين أدخلوا إلى المستشفى، جدير 

باستـرعاء الاهتمام، وهو بحاجة إلى وضع وتنفيذ استـراتيجيات فعّالة للتحري عنه ومعالجته معالجة منهجية.

État nutritionnel des enfants hospitalisés à l’hôpital pédiatrique de Tabriz (République islamique d’Iran) 
en 2008

RÉSUMÉ La présente étude visait à évaluer l’état nutritionnel des enfants admis consécutivement à séjourner à 
l’hôpital pédiatrique de Tabriz, au nord-ouest de la République islamique d’Iran, entre juin et août 2008.  Au 
total, 140 enfants âgés de 2 à 12 ans ont été inclus. Les enfants ont été pesés, leur taille et l’épaisseur du pli cutané 
tricipital ont été mesurés et l’état nutritionnel a été évalué;  48,6 % des enfants souffraient de malnutrition selon 
l’évaluation du rapport poids/âge, 30,7 % selon celle du rapport taille/âge, 32,2 % selon le rapport poids/taille, 
et 14,3 % selon la mesure de l’épaisseur du pli cutané tricipital. La malnutrition chez les enfants hospitalisés mérite 
une attention particulière et des stratégies efficaces pour un dépistage systématique et pour un traitement de la 
malnutrition doivent être élaborées et mises en œuvre.
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Introduction

Growth depends on a constant sup-
ply of essential nutrients in sufficient 
amounts and proportions. Failure to 
thrive occurs when growth fails as a re-
sult of inadequate nutrition. Inadequate 
nutrition can be caused by inadequate 
intake, increased losses, or increased 
requirements [1]. Malnutrition is a 
major health problem in hospitalized 
paediatric patients [2] and is reported 
as varying between 21% and 80% in pro-
portion with the level of development of 
the countries [1]. Malnutrition has con-
siderable health impacts on the physical, 
social and economical status of patients 
[3,4]. It may also affect the quality of life 
of patients [5]. Therefore, it is essential 
that patients who are malnourished or 
at risk of developing malnutrition be 
identified soon after admission so that 
nutritional support may be provided to 
correct nutritional changes and improve 
the patient’s prognosis[6].

Nutritional assessment is a compre-
hensive approach to defining nutrition 
status that uses medical, nutrition, and 
medication histories; physical examina-
tion; anthropometric measurements 
and laboratory data [7]. Meanwhile 
anthropometric evaluation is very im-
portant for early discovery of the pa-
tients with high risk of malnutrition. For 
this reason, it is necessary to measure 
at least weight and height of the newly 
hospitalized patients, and to calculate 
the required anthropometric values [8]. 

The aim of this study was to evalu-
ate children’s nutritional status at the 
moment of their hospitalization in the 
paediatric hospital in Tabriz, one of 
the major cities in the north-west of 
the Islamic Republic of Iran in order 
to provide baseline information to set 
up a regional population-based centre 
to control and prevent malnutrition-
related disorders in the area.

Methods

Subjects
One hundred and forty children (2–12 
years of age) were included in the study. 
All subjects were hospitalized con-
secutively in the Paediatric Hospital of 
Tabriz University of Medical Sciences 
[including surgical, infectious diseases, 
oncology, ear/nose/throat, and internal 
medicine (gastroenterology, nephrol-
ogy, respiratory, neurology, cardiology, 
metabolic disorder) wards] between 
June and August 2008. Patients hospi-
talized in emergency, neonatal intensive 
care and neonatal special care units were 
excluded from the study.

The paediatric hospital, located in 
Tabriz city, is the only specialty and 
subspecialty centre for children in the 
north-west of the country and it delivers 
secondary and tertiary care for paedi-
atric patients. The study was approved 
by the Ethics Committee of Tabriz 
University of Medical Sciences. All of 
the parents (responsible caregivers) 
were made aware of the content of the 
study and written informed consent was 
obtained in each case. The details of the 
study were then also explained to the 
children who were participating.

Anthropometric 
measurements  

While W/A and W/H are con-
sidered suitable for cases with acute 
malnutrition (underweight and wast-
ing), H/A scores are sound indicators 
of chronic malnutrition (stunting) [9]. 
In our study, given these 2 types of mal-
nutrition, and in accordance with the 
various nutritional indicators for the 
different age groups, we used more than 
1 anthropometric measurement.
All subjects were assessed for anthro-
pometric parameters [weight, height 
and triceps skinfold thickness (TSFT)] 
by a trained nutritionist during the first 
3 days of hospitalization. All measure-
ments were carried out by the same 
person.

Body weight was measured to the 
nearest 0.1 kg using a Seca scale with the 
participants barefoot and wearing light 
clothing. Height was measured to the 
nearest 0.1 cm using a mounted tape; 
the children were barefoot with arms 
hanging freely at their sides. 

To evaluate a patient’s nutritional 
status, weight-for-age (W/A), height-
for-age (H/A) and weight-for-height 
(W/H) were calculated [1].

W/A = [observed weight/median •	
weight (same age and sex)] × 100;

H/A = [observed height/median •	
height (same age and sex)] × 100;

W/H = [observed weight/median •	
height (same height and sex)] × 100.
Malnutrit ion was defined by 

the criteria established by Waterlow, 
75%–90%, 60%–74%, and < 60% of the 
median sex-specific reference values 
of W/A of this population; 90%–95%, 
85%–89%, and < 85% of the median 
sex-specific reference values of H/A of 
this population; 81%–90%, 70%–80% 
and < 70% of the median sex-specific 
reference values of W/H of this popula-
tion were considered to indicate mild, 
moderate and severe malnutrition re-
spectively [10].

TSFT was measured with a skinfold 
calliper to the nearest 0.1 mm at the 
midpoint of the arm between the tips of 
the acromion process and the olecranon 
process. The mean of 3 measurements 
was used. Criteria used to define malnu-
trition were TSFT values < 10th centile 
of reference data based on the results 
of the National Health and Nutrition 
Examination Survey [11]. 

Statistical analysis 
Statistical analysis was performed with 
SPSS, version 11.5. Continuous variables 
were presented as mean and standard 
error of the mean (SEM), while categor-
ical variables were presented as number 
and percentage. The chi-squared test 
was used to compare differences in cat-
egorical variables and the independent 
t-test for continuous variables between 
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boys and girls. P < 0.05 was considered 
to indicate statistical significance. 

Results

Table 1 shows the basic characteristics 
of the study subjects. The study sample 
comprised 67 girls (47.9%) and 73 boys 
(52.1%), with a mean age of 6.32 (SEM 
0.32) years for girls and 6.53 (SEM 0.34) 
years for boys. The length of hospital stay 
varied from 1 to 36 days. There were no 
significant differences in demographic 
data between the 2 groups (P > 0.05). 

Table 2 shows the anthropometric 
data of the children. The mean of W/A 
was significantly higher in boys than 

in girls (P < 0.05). There were no sig-
nificant differences in means of other 
anthropometric data. 

According to W/A data, 68 (48.6%) 
of the patients studied were malnour-
ished, 20 (14.3%) moderately/severely 
so (Table 3). From the H/A data, 43 
(30.7%) of the patients studied were 
malnourished, 12 (8.6%) moderately/
severely so. According to W/H data, 
45 (32.2%) of the patients studied were 
malnourished, 13 (9.3%) moderately/
severely so. TSFT results indicated that 
20 (14.3%) of the patients studied were 
malnourished.

The only significant difference be-
tween boys and girls was in W/H data 
(P = 0.005). 

Discussion 

In our study we found that 48.6% 
of the children were underweight (low 
W/A), 30.7% were stunted (low H/A) 
and 32.2% were wasted (low W/H). 
Our findings also indicate that accord-
ing to TSFT results, 20 (14.3%) of the 
patients studied were malnourished. 

Consistent with our findings, 
Dogan et al. [1], in a study in Turkey 
covering 528 patients with mean age 5.8 
years, chronic malnutrition was found 
in 27% of cases according to H/A, and 
acute malnutrition was found in 52.4% 
and 40.9% of cases according to W/A 
and W/H results respectively. In addi-
tion, with regard to sex, no statistically 

Table 1 Demographic characteristics of hospitalized children in Tabriz, 2008 

Characteristic All children (n = 140) Boys (n = 73) Girls (n = 67)

Mean SEM Mean SEM Mean SEM

Age (years) 6.43 0.23 6.53 0.34 6.32 0.32

No. of family members 4.44 0.17 4.55 0.28 4.33 0.18

No. of children 2.06 0.08 2.11 0.11 2.00 0.12

Length of hospital stay (d) 5.37 0.44 5.30 0.67 5.45 0.57

No. % No. % No. %

Birth order

1st 65 46.4 30 41.1 35 52.2

2nd 54 38.6 31 42.5 23 34.3

3rd & higher 21 15.0 12 16.4 9 13.4

Father’s education

Illiterate 14 10.0 9 12.3 5 7.5

Literate 118 84.4 60 82.2 58 86.6

Higher educationa 8 5.7 4 5.5 4 6.0

Mother’s education

Illiterate 22 15.7 12 16.4 10 14.9

Literate 115 82.1 59 80.8 56 83.5

Higher educationa 3 2.1 2 2.7 1 1.5

Father’s jobb

High/moderate level 6 4.3 4 5.5 2 2.9

Low level 53 37.9 22 30.1 31 46.2

Very low level 81 57.8 47 64.4 34 50.7

Mother’s job

Housewife 134 95.7 68 93.2 66 98.5

Employed 6 4.3 5 6.8 1 1.5
aUniversity plus. 
bHigh/moderate = management, skilled worker, etc.; low = sales assistant, semi- skilled worker, etc.; very low level = farmer, service worker, labourer, etc. 
P > 0.05 (not significant). 
SEM = standard error of the mean.
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significant difference was found for the 
mean values of H/A and W/H, which is 
similar to our study. However, this study 
found no statistically significant differ-
ence regarding the mean value of W/A, 
which is in contrast with our findings.

Consistent with our TSFT results, 
Pawellek, Dokoupil and Koletzko 
reported that their TSFT measure 
indicated 17.2% malnourishment in 
hospitalized children [11].

Findings on the nutritional status 
vary considerably: studies in preschool 
children in Nigeria and South Korea re-
ported acute malnutrition rates of 7.4% 
and 16.5%, and chronic malnutrition 
rates of 60.7% and 38.2% respectively 
[3,12]. In Thailand, 55% of patients aged 
1–15 years suffered from acute mal-
nutrition [13] while in Mexico varying 
degrees of malnutrition were reported 
in 72.2% of hospitalized children [14]. 
According to 2 studies from different 
areas of Turkey, malnutrition rates in 
the country varied between 55.1% and 
56.6% [15,16]. Ferreira and França in 
Brazil reported that 71.2% of the sam-
pled children suffered from malnutrition 
at the time of hospitalization according 
to W/A figures [8].

In contrast with our findings, an-
other study covering 3152 preschool 
children in Turkey showed that only 
21% of the children were stunted, 3% 
were wasted and 10% were underweight 
[17].

In more developed countries 
malnutrition has been reported to be 

24.1% in children admitted to a ter-
tiary care centre in Germany [11], 
24.5% children admitted to a tertiary 
care centre in Boston, United States 
of America (USA), based on < 90% 
of median weight for height [18] and 
7% in children admitted to paediatrics 
or paediatric surgery at the children’s 
hospital in Glasgow, United Kingdom, 
also using < 90% of median W/H of na-
tional reference data [19]. In addition, 
in a study in the Netherlands among 
all hospitalized children, 15% had acute 
and 20% had chronic malnutrition 
[20]. With a different cut-off point (–2 

standard deviations below mean W/H 
of the USA National Center for Health 
Statistics centiles), a lower prevalence 
rate (14%) of malnutrition was found 
among 255 patients aged 3 months to 
18 years admitted to a children’s hos-
pital in Birmingham, United Kingdom 
[21]. A study in Canada in 1977 found 
20% of hospitalized children to have 
at least 1 subnormal anthropometric 
variable [22]. A survey of Cooper et 
al. In the USA revealed that 54% of the 
patients were malnourished (< 90% of 
standard W/H after McLaren) [23]. 

Table 2 Anthropometric data for hospitalized children in Tabriz, 2008 

Characteristic All children (n = 140) Boys (n = 73) Girls (n = 67)

Mean SEM Mean SEM Mean SEM

Weight (kg)a 20.15 0.67 21.01 0.99 19.22 0.89

Height (cm)a 112.75 1.55 113.70 2.17 111.72 2.22

Weight-for-age (%)b 89.98 1.39 92.65 2.11 87.06 1.73

Height-for-age (%)a 96.83 0.46 96.87 0.64 96.78 0.67

Weight-for-height (%)a 95.58 1.06 97.01 1.47 94.02 1.52

Triceps skinfold thickness (mm)a 9.99 0.26 10.12 0.37 9.86 0.37
aP > 0.05 (not significant); bP < 0.05. 
SEM = standard error of the mean.

Table 3 Nutritional status of hospitalized children in Tabriz, 2008, according to 
anthropometric measurements

Parameter & nutrition status All children 
(n = 140)

Boys 
(n = 73)

Girls 
(n = 67)

No. % No. % No. %

Weight-for-agea

Normal 72 51.4 40 54.8 32 47.8

Mild malnutrition 48 34.3 26 35.6 22 32.8

Moderate/severe malnutrition 20 14.3 7 9.6 13 19.4

Height-for-agea

Normal 97 69.3 52 71.2 45 67.2

Mild malnutrition 31 22.1 17 23.3 14 20.9

Moderate/severe malnutrition 12 8.6 4 5.5 8 11.9

Weight-for-heightb

Normal 95 67.9 49 67.1 46 68.7

Mild malnutrition 32 22.9 22 30.1 10 14.9

Moderate/severe malnutrition 13 9.3 2 2.7 11 16.4

Triceps skinfold thicknessa

Normal 120 85.7 66 90.4 54 80.6

Malnutrition 20 14.3 7 9.6 13 19.4
aP > 0.05 (not significant); bP = 0.005.
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Many factors, including variations 
between the countries that conducted 
the studies, diversity in dietary patterns, 
socioeconomic status, comorbidities, 
and medical care in hospital, from one 
country to another or even within the 
same country, play a role in causing vari-
ations in the prevalence of malnutrition 
in different studies. Also, the choice of 
measures used to define malnutrition 
in children obviously affects the preva-
lence rates detected, as is also apparent 
from the use of different measurements 
in our population. In addition, the differ-
ences in prevalence rates may be related 
to the heterogeneity of study popula-
tions, different criteria for malnutrition 
and different approaches to nutritional 
management. 

Children are especially threatened 
by malnutrition, because of the high 
protein–energy cost of growth. So while 
the results of these different studies are 
difficult to compare, all have indicated 
that the prevalence of malnutrition 
among hospitalized children is still high 
and has not decreased over the past 15 
years.

In conclusion, our study shows that 
the prevalence of malnutrition among 
hospitalized children is relatively high. 
This warrants attention because malnu-
trition among hospitalized children is 
an even more severe threat, not only for 
immediate survival, but also for growth, 
long-term development and health 
outcomes (e.g. high susceptibility to 
infection, delayed wound recovery, 

muscle weakness, and inability to cope 
with stress). This situation may lead 
to longer hospital stay and results in 
increased cost to the hospital and so-
ciety. Therefore, the development and 
implementation of effective strategies 
for detection and treatment of malnutri-
tion in paediatric patients, appropriate 
governmental policies and education 
regarding different, balanced and suf-
ficient nutrient intake is of the utmost 
importance. 
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