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ABSTRACT                        Objective: Compare the body mass index (BMI) percentiles of the rural Bengalee 
children with those in two recently developed international references: the WHO and the US 
Centers for Disease Control and Prevention (US CDC) growth references and two other studies. 
Design: A cross-sectional ethnic based survey. Setting: Thirty randomly selected villages, from 
rural areas of Purulia, Paschim Medinipur and Darjeeling. Subjects: 1,872 preschool children aged 
2–6 years. Results: BMI percentiles were established using the LMS method, and were compared 
with the percentiles of the WHO reference, the US CDC reference and two other studies. BMI 
distributions and growth patterns in Bengalee preschool children were dramatically different 
from those in the two international reference populations. Compared with the international 
reference populations, rural Bengalee boys and girls (2-6 years) had substantially lower BMI 
percentiles than their counterparts in the reference populations. Conclusions: The present study 
described the different patterns of BMI values at the regional/ethnic level, and these values are 
useful as a reference for comparing different regions and for monitoring changes over time 
in Bengalee and children of Indian subcontinent. Higher proportions of children with extreme 
values in uni-directions indicate that Bengalee children currently facing an increasing level of 
undernutrition. Acta Biol Szeged 56(1):25-30 (2012)
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Materials and Methods



Table 1(a). BMI-for-age charts and selected smoothed BMI percentiles (boys aged 2-6 years).

Age  (years) n 5p 10p 25p 50p 75p 85p 90p 95p

2 134 11.43 12.34 13.69 15.01 16.19 16.77 17.16 17.70
3 141 11.37 12.18 13.40 14.63 15.75 16.32 16.69 17.22
4 211 11.23 11.98 13.14 14.32 15.41 15.97 16.34 16.86
5 223 11.18 11.87 12.97 14.11 15.18 15.73 16.09 16.62
6 198 11.45 12.04 13.01 14.03 15.02 15.53 15.87 16.37

Table 1(b). BMI-for-age charts and selected smoothed BMI percentiles (girls aged 2-6 years).

Age (years) n 5p 10p 25p 50p 75p 85p 90p 95p

2 137 11.37 12.06 13.18 14.38 15.53 16.13 16.53 17.12
3 182 11.55 12.12 13.09 14.18 15.29 15.90 16.31 16.93
4 200 11.63 12.12 12.98 13.98 15.06 15.66 16.08 16.72
5 218 11.67 12.08 12.82 13.74 14.77 15.38 15.82 16.51
6 227 11.65 12.00 12.66 13.50 14.49 15.10 15.54 16.27

Table 2 (a). Smoothed 5th & 95th BMI (kg/m2) percentiles among boys.

Age (Years)
WHO 2006 CDC

2010
Jiang
et al. 2006 Bose et al 2011 Present study

5th 95th 5th 95th 5th 95th 5th 95th 5th 95th

2 13.9 18.0 14.7 18.3 14.7 18.8 - - 11.4 17.7
3 13.7 17.8 14.3 18.2 14.2 18.3 13.3 16.5 11.4 17.2
4 13.4 17.6 14.0 17.8 13.9 18.5 12.7 15.9 11.2 16.9
5 13.3 17.7 13.8 17.9 13.6 19.0 12.6 15.6 11.2 16.6
6 - - 13.7 18.4 13.6 19.9 - - 11.6 16.4

Table 2 (b). Smoothed 5th & 95th BMI (kg/m2) percentiles among girls.

Age 
(Years)

WHO 2006 CDC
2010

Jiang
et al. 2006 Bose et al 2011 Present study

5th 95th 5th 95th 5th 95th 5th 95th 5th 95th

2 13.5 17.8 14.4 19.0 14.4 18.4 - - 11.4 17.1
3 13.5 17.8 14.0 18.3 14.1 18.0 12.8 16.6 11.6 16.9
4 13.2 17.9 13.7 18.0 13.7 18.0 12.6 16.2 11.6 16.7
5 13.1 18.1 13.5 18.2 13.4 18.3 12.3 15.7 11.7 16.5
6 - - 13.4 18.8 13.1 18.8 - - 11.7 16.3



Results

Discussion & Conclusion

Table 3 (a). Difference in the 5th & 95th Percentile values of BMI (kg/m2) of all studies with present study among Boys.

Age (Years)
(WHO 2006 -Present study) (CDC 2010 - Present study) (Jiang

et al. 2006 - Present study)
(Bose et al 2011 - Present 
study)

5th 95th 5th 95th 5th 95th 5th 95th

2 2.5 0.3 3.3 0.6 3.3 1.1 - -
3 2.3 0.6 2.9 1.0 2.8 1.1 1.9 -0.7
4 2.2 0.7 2.8 0.9 2.7 1.6 1.5 -1.0
5 2.1 1.1 2.6 1.3 2.4 2.4 1.4 -1.0
6 - 2.1 2.0 2.0 3.5 - -

Table 3 (b). Difference in the 5th & 95th Percentile values of BMI (kg/m2) of all studies with present study among girls.

Age (Years)
(WHO 2006 -

Present study) (CDC 2010 - Present study) (Jiang
et al. 2006 - Present study)

(Bose et al 2011 - Present 
study)

5th 95th 5th 95th 5th 95th 5th 95th

2 2.1 0.7 3.0 1.9 3.0 1.3 - -
3 1.9 0.9 2.4 1.4 2.5 1.1 1.2 -0.3
4 1.0 0.2 2.1 1.3 2.1 1.3 1.0 0.5
5 1.4 1.6 1.8 1.7 1.7 1.8 0.6 0.8
6 - - 1.7 2.5 1.4 2.5 - -
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Figure 1 (a). Difference in the 5th Percentile values of BMI (kg/m2) of all studies with present study among Boys.
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Figure 1 (b). Difference in the 95th Percentile values of BMI (kg/m2) of all studies with present study among Boys.
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Figure 2 (a). Difference in the 5th Percentile values of BMI (kg/m2) of all studies with present study among girls.

Figure 2 (b). Difference in the 95th Percentile values of BMI (kg/m2) of all studies with present study among girls.
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