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Using body mass index for the estimation of the nutritional status of 
school children – are international standards good enough? 
Korišćenje indeksa telesne mase za procenu uhranjenosti školske dece – da li su 

međunarodni standardi dovoljno dobri? 
 

To the Editor: 

Most scientific studies agree that the simplest method for 
large population studies of the nutritional status of children is 
to directly measure body mass and body height and calculate 
body mass index (BMI), out of which nutritional status is es-
timated using either local (national) norms or international cri-
teria. The most commonly used international norms are those 
from the International Obesity Task Force (IOTF) 1, the Cen-
ters for Disease Control and Prevention (CDC) 2 criteria, and 
the World Health Organization (WHO) 3 standards. As we do 
not have national norms in Serbia, there is a dilemma over 
which of the given norms would be more appropriate to use in 
our population. Therefore, our objective was to evaluate the 
differences between the three international norms and find out 
whether there is a systematic error that can affect the assess-
ment of the nutritional status of school children. 

This epidemiological cross-sectional study was approved 
by the Ethics Committee of the Faculty of Medicine in Belgrade 

(No. 2650/IV-11, from April 10, 2018). The measurements were 
carried out from January to June 2018 at the Institute of Medical 
Physiology “Richard Burjan” of the Faculty of Medicine, Uni-
versity of Belgrade, and the Sports Medicine “Malićević” in 
Belgrade, as well as within fieldwork in 17 primary schools in 
each city municipality of Belgrade, Serbia. After receiving in-
formation about the research details, written informed consent 
was given for each subject by one of the parents/guardians for 
the data to be used in this study. In summary, 7,880 children 
aged 9–15 years were included in this large study (6.16% of the 
total of 127,811 children in the Belgrade region). 

BMI was calculated out of body mass and body height 
and expressed in kilograms per square meter (kg/m2). The as-
sessment of the nutritional level from the BMI value was car-
ried out according to the criteria of IOTF 1, WHO 3, and CDC 2.  

In our study, we have found the following: according to 
the CDC 2 definition, the BMI value defines the lowest cases 
of malnutrition; the WHO 3 criteria from the BMI value de-
fines the fewest children with normal nutritional status; the 

Table 1 
The prevalence of classes of nutritional status according  

to different definitions in children aged 9–15 years 
Nutritional status IOTF 1 CDC 2 WHO 3 
Girls 
   malnutrition 297 (7.7) 121 (3.1) 374 (9.7) 
   normal 2,473 (64.2) 2,647 (68.7) 2,206 (57.2) 
   pre-obesity 835 (21.7) 671 (17.4) 733 (19.0) 
   obesity 249 (6.5) 415 (10.8) 541 (14.0) 
   total  3,854 (100.0) 3,854 (100.0) 3,854 (100.0) 
Boys 
   malnutrition 244 (6.1) 149 (3.7) 342 (8.5) 
   normal 2,357 (58.5) 2,334 (58.0) 1,870 (46.4) 
   pre-obesity 1,035 (25.7) 801 (19.9) 832 (20.7) 
   obesity 390 (9.7) 742 (18.4) 982 (24.4) 
   total  4,026 (100.0) 4,026 (100.0) 4,026 (100.0) 
Total children 
   malnutrition 541 (6.9) 270 (3.4) 716 (9.1) 
   normal 4,830 (61.3) 4,981 (63.2) 4,076 (51.7) 
   pre-obesity 1,870 (23.7) 1,472 (18.7) 1,565 (19.9) 
   obesity 639 (8.1) 1,157 (14.7) 1,523 (19.3) 
   total  7,880 (100.0) 7,880 (100.0) 7,880 (100.0) 
IOTF – International Obesity Task Force; CDC – Centers for Disease 
Control and Prevention; WHO – World Health Organization.  
All values are expressed as numbers (percentages). 
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application of the IOTF 1 criteria defines the highest preva-
lence of pre-obesity and the fewest children with obesity 
(Table 1). 

Statistically significant differences were found between 
the results obtained using all three definitions (p < 0.0001). 
On the other hand, that also confirmed a very good agree-
ment between different definitions of nutritional status, the 
largest being between the definitions of CDC and IOTF 
(κ = 0.789) and the smallest between WHO and IOTF 
(κ = 0.661); the degree of association was high (Cramer’s V 
coefficient 0.737–0.771) (Table 2). 

Although there were high levels of agreement and asso-
ciation, we have found significant differences in our study 
between the three standards: nearly a quarter of the subjects 
classified as obese by the WHO definition were classified in-
to the pre-obese category by the CDC criteria; nearly half of 
the subjects classified as obese according to the WHO crite-
ria were classified into the pre-obesity category by the IOTF 
definition; half of the subjects classified as normal by the 
CDC were classified into the malnutrition category accord-
ing to the IOTF criteria, while nearly 28% of the subjects 

classified as obese by the CDC were classified into the pre-
obese category by the IOTF definition. 

That fully agrees with the findings of numerous interna-
tional 4–6 and national studies conducted around the world: 
the United Kingdom 7, Portugal 8, India 9, Chile 10, Canada 11, 
Ireland 12, Argentina 13, and France 14. 

As there are obvious and significant differences be-
tween international standards, developing and using national 
norms is recommended, which is our main conclusion. 
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