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ABSTRACT Objective: To categorize gowth and development stages among children and adolescents
based on height, and to explore the influences of diet behaviors on height during diffrerent growth and de-
velopment stages. Methods: Children and adolescents (7 to 18 years) with normal weights were selected
using “Reference Norm for Screening Overweight and Obesity in Chinese Child and Adolescent” set up
by WGOC in 2003 and “Reference Norm for Screening Underweight in Chinese Child and Adolescent ”
from the “2010 National Physical Fitness and Health Surveillance” data, and the variables of height and
diet behaviors sorted. The gorwth and development stages were categorized using the hierachical cluster
analysis, and the multilevel model was used to analyze influences of diet behaviors on height at different
growth and development stages. Results: Basis on height, there were 4 growth and development stages
among the children and adolescents. In the boys, growth and development stages included Pre-GSS
( growth spurt stage, GSS) including 7 to 10 years, GSS (11 to 12 years) , Post-GSS (13 to 14 years) ,
and growth stability stage (15 to 18 years) ; in the girls, the stages included the fast velocity GS ( growth
stage, GS) including 7 to 10 years, GS (11 to 12 years) , Post-GS (13 to 15 years) , and growth stabili-
ty stage (16 to 18 years). The results of the multilevel model showed that the students’ height in the ur-
ban areas were higher than in the rural areas (P <0.01), and the trend of difference between the urban
and rural areas with the different growth stages was a parabola shape, the highest differences were 3. 36
cm and 3.23 c¢m in the GSS and the fast velocity GS, respectively. There were significant influences of

breakfast on height during the Pre-GSS and the fast velocity GS (P <0.01) , and increased 0.40 cm and
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0.57 cm, respectively. Excluding the stablilty growth stage in the girls, drinking milk increased signifi-
cantly height during the different growth stages (P <0.01), and the increases were gradual downtrend
with the growth stages, the highest increase was 0.91 em and 0.94 ¢m in Pre-GSS and the fast velocity
GS, respectively. Eating eggs increased significantly height during all the growth stages (P <0.01) , and
the increases were the gradual uptrend with different growth stages. There were interaction effects among
breakfast, drinking milk and eating eggs during the different growth stages, which was the gradual down-
trend. Conclusion: Breakfast and drinking milk are conducive to growth during early adolescence, and
the effect of eating eggs on growth is gradual uptrend with different growth stages.

KEY WORDS Child; Adolescents; Food Habits; Multilevel analysis; Body height
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Table 1 Heights and incremental rates among children and adolescents with normal weight Numerical

Male Female
Numerical order  Age/years
n Height/cm Incremental rate/ % n Height/cm Incremental rate/%
1 7 6 009 124.71 4.18 6 576 123.61 4.34
2 8 6176 129.92 3.75 6 558 128.98 4.47
3 9 6 041 134.80 3.78 6 786 134.74 4.66
4 10 5 899 139.89 3.98 7 020 141.02 4.43
5 11 5713 145.45 4.63 7 144 147.27 3.32
6 12 5822 152.19 5.12 7 355 152.16 2.51
7 13 6 192 159.98 3.33 7376 155.98 1.10
8 14 6 323 165.31 2.05 7395 157.70 0.47
9 15 6 401 168.70 1.02 7 394 158.45 0.32
10 16 6 679 170.43 0.43 7563 158.95 0.09
11 17 6 454 171.17 0.03 7 488 159.09 0.03
12 18 6 379 171.22 0.00 7 269 159.13 0.00
- Total 74 088 153.32 2.92 85 924 148. 65 2.32
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Figure 1 Hierachical cluster analysis on
height in male students (age 7 to 18 years)
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