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Correlation of pubertal timing obesity and body composition
of children and adolescents in Chongqing City

GUAN Peiyu  WANG Hong GUO Jing WANG Lingyi JIANG Jiajia
School of Public Health and Management Research Center for Medicine and School Development Innovation Center

for Social Risk Governance in Health Chongging Medical University Chongging 400016 China

Abstract: Objective To investigate the correlation of pubertal timing obesity and
body composition in children and adolescents in Chongqing city China and the
difference in physical development and body fat among male and female students during
puberty. Methods By a purposive sampling method 1447 primary and junior high school
students (7 — 17 years old) from two 9 — year coherent-style schools in the Jiulongpo
district ( Chongqing City) were selected as research subjects. Height weight waist

circumference and skinfold thickness of the subjects were measured. In addition breast
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development and age at first menstruation among female students and testicular volume and
pubic hair development among male students were investigated. Results The average age
at stage Il breast development for female students was 9. 78 years while the average age at
first menstruation was 12. 32 years. The average age at stage 1l testicular development for
male students was 11. 50 years while the average age at stage Il pubic hair development
was 12. 62 years. The incidence of overweight in female students from the group with early
pubertal timing ( 18.8%) was found to be significantly higher than that of students from
the group with normal pubertal timing (7.7%) (y’=8.881 P =0.005) while the
incidence of obesity in the group with early pubertal timing ( 18.7%) was found to be
significantly higher than that of the group with normal pubertal timing (1.5%) ()’ =
40.653 P <0.001). Spearman rank correlation analysis showed that early pubertal
timing in female students was positively correlated with their weight (r=10.324 P <
0.001) . The incidence of overweight in male students from the group with early pubertal
timing ( 17.9%) was found to be significantly higher than that of the group with normal
pubertal timing (8.3%) (y* =5.134 P =0.047). Spearman rank correlation analysis also
showed a positive correlation between early pubertal timing in male students and their weight
(r=0.103 P =0.030). All body composition indices of female students revealed the same
pattern. Body composition indices of the group with early pubertal timing were greater than
that of the group with normal pubertal timing and body composition indices of the group
with normal pubertal timing were greater than that of the group with late pubertal timing.
The differences were statistically significant ( P <0.001). The lean body mass index of
male students from the group with early pubertal timing (46. 718 + 1. 186) was greater than
that of the group with normal pubertal timing (42. 114 £0.437) and the lean body mass
index of the group with normal pubertal timing was greater than that of the group with late
pubertal timing ( 37.899 + 0.944). The differences were statistically significant ( F =
14.870 P<0.001) . Conclusion Overweight obesity and body composition of female
students in Chongqing city China correlate with early pubertal timing while overweight
and lean body mass of male students correlate with early pubertal timing.
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Table 1 Baseline measures in subjects of the study

3

Table 3 Ages of testicular volume and pubic hair

n 1% development at different pubertal stages for
775 53.6 selected percentiles in boys
672 46.4 P25 P30 P75
/mL
186 12.9 >4 10.69 1150 1237
206 14.2 =12 12. 94 14. 41 16. 04
224 15.5 =20 17.97 20.27 22.56
402 27.8
MP2 11.82 12.62 13.46
429 29.6 MP3 12,13 13.58  14.61
BMI 1216 84.0 MP4 14.33 15.77 17.35
134 9.3
767 (P=0.047);
2 0
Table2 Ages of breast development at different Spearman
pubertal stages and menarche for . .
selected percentiles in girls (P =0.030) .
P25 P50 P75
B2 8.88 9.78 10.77 (P =0.005) :
B3 11.24  12.23 13.52 (P <0.001);
B4 12.71  14.51 18. 11 S
pearman
B5 15.44 18.11 21.24
11.59  12.32 13. 08 (P <0.001) .
4 5
Table 4 The relationship between puberty and obesity/overweight in boys and girls
£ P Spearman P
41(73.2%) 327(85.2%
10( 17.9%) 32(8.3% 5.134 0. 047 0. 103 0.030
5(8.9%) 25(6.5% 0.450 0. 567
50(62.5%) 296( 90. 8%
15( 18. 8%) 25(7.7% 8. 881 0. 005 0.324 <0.001
15( 18.7%) 5(1.5% 40. 653 <0.001
: “ 7 VOT om.m.v P25 ‘ 7
P25 ; “ ” B2.B3.B4.B5 P25 “
” P25
2.4 3
5 B2
> > 9.78 12.32
(P<0.001); (9.20 )
(P<0.05) . (12.27 ) 0.58
ILBM(46.718 +1.186) > (42.114 + 0.05 ',
0.437) > (37.899 £0.944) N
(P <0.001) .

(P<0.05) ,



572 45

5

Table 5 The indicators of physical development at different pubertal stages in boys and girls( x +s)

( . ) F P
/mm 6.766 0. 479 6.705 £0. 176 7.054 0. 381 0.360  0.698
/mm 5.821 0. 548 5.513 £0.201 5.480 +0. 436 0.139  0.870
/mm 5.879 +0. 536 5.584 +0.197 5.527 0. 426 0.138  0.871
% BF 12. 666 +0. 538 12.703 +0. 198 12.743 £0. 428 0.006  0.994
TBF /kg 7. 144 £0. 504 6.416 0. 185 5.797 0. 401 1.902  0.150
LBM /kg 46.718 + 1. 186 42.114 £0.437'"  37.899 +0.944!' P 14.870  <0.001
/mm 9.739 +0. 404 8.713 £0.273" 7.186 £0.263'? 15.660  <0.001
/mm 8.711 +0.275 7.303 0. 185" 5.825+0.179""? 39.960  <0.001
/mm 11.579 +0. 364 10. 144 +0. 245V 7.922 £0.237"'?  40.154  <0.001
% BF 17.919 +0. 618 16.090 £0.415'Y  14.023 £0.400'"' ? 14.782  <0.001
TBF /kg 9.739 +0. 362 7.768 +0. 244" 5.942 +0.2341'? 39.316 <0.001
LBM /kg 44.191 +0.911 39.893 £0.613'"  36.347 £0.590"' ? 25.997 <0.001
(1) P <0.05;(2) P <0.05
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