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Secular Growth Trends in Children and Adolescents Aged 7 to 18 Years Old
in Guangdong Province

CAI Qiu-mao'?, NIE Shao-ping', XU Yan-jun', XU Xiao-jun', SHEN Shao-jun', MAI Zhe-heng'
(1.Guangdong Provincial Center for Disease Prevention and Control, Guangzhou 510300, China;2.School of Public Health, Sun Yat-
sen University, Guangzhou 510080, China)

Abstract; [Objective] To study the secular growth trends in children and adolescents in Guangdong Province, in order to further
improve their physical fitness and health. [ Methods] Subjects were children and adolescents aged 7 to 18. Their tendencies of weight
stature, BMI and chest circumference were analyzed by using the Students” Physique Data of Guangdong Province in 2010, 2000, and
1991. [Results] 11515 students were surveyed in 1991, while 7200 students in 2000, and 14230 students in 2010. During the period
of 1991-2010 in Guangdong Province, the overall increments were 3.0 cm and 2.4 ¢m for stature in urban areas, and 4.9 em and 3.9
cm in rural areas, for boys and girls, respectively. Significant difference rates were found in the period of 2000-2010, with the
increments which were only 1.9 ¢cm and 1.1 ¢cm/decade for height in urban areas while 5.0 cm and 3.8 ¢cm/decade in rural areas, for
boys and girls, respectively. When it comes to weight, the overall increments were 4.5 kg and 3.0 kg in urban, while the rates were
3.8 kg and 2.1 kg in rural, for 7-18 years old boys and girls, respectively. In addition, the largest increase was shown in the 10 to
12-year-old students. For 13-18 years old students, the chest circumference represents a negative growth during the decade of 1991-
2000, reduced by an average of 1.9 cm. Precisely, the chest circumference underwent a decrease tendency for 18-year-old rural boys
and girls respectively, with reducing by 3.1cm and 3.2 em. In 1991, urban obesity rates of boys and girls were 0.6% and 0.3%,
respectively, rising to 7.4% and 3.7% in 2010.  [Conclusion] Children and adolescents of Guangdong Province was experiencing
positive secular growth, dramatic changes of height and weight in the past 10 years, which was reflected not only by rapid growth
trend of students’ overweight and obesity, but also by the chest circumference negative growth and height growth uncoordinated.
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Table 1 Secular change in height of children and adolescents in Guangdong Province (cm)
Gender Age Urban Rural
1991 2000 2010 A, A, 1991 2000 2010 A, A,
Boys  7- 1223 £4.8 123.2+53 126.1+5.1 0.9 2.9% 118752 117.2+58 123.3+48 -1.5" 6.1%
8- 127449 1282+55 131.8+56 0.9 3.52 123.0+£50 1229+59 129.1+£54 -0.1 6.1%
9- 133253 132.8+54 137.7+6.1 -04 49 127.8+57 1279+58 133.6+58 0.1 57%
10- 137464 138.7+6.1 141.4+6.8 1.3V 2.7 133.1x64 1329+6.5 139.8+65 -0.3 6.9?
11- 1423 +64 1434+7.0 148875 1.1 54Y 137.8+63 138.6+6.5 144169 0.8 5.5
12— 149.8 +8.0 151.5+8.0 153.4+83 1.7 1.9Y 144.7+86 143.2+7.7 150.0+8.1 -1.6 6.8
13- 157.7+7.3 158.0+8.1 159.7+7.7 0.3 1.79 152.6 +7.4 150.8+8.5 157.8+7.9 -1.80 7.0
14— 163.6 £ 6.2 164.6 +6.1 16577 1.0 1.2 157.7+6.5 1583+7.6 1629+74 0.6 4.6
15— 166.4 +5.8 168.5+58 168.5+64 2.1 -0.1 161.8+55 1624+64 1659+6.2 0.6 3.4%
16— 168.1 5.7 169.8 +6.4 169.9 + 6.1 1.6" 0.1 163.5+5.1 163.8+54 1674+57 04 3.6
17- 169.0£56 1699+5.6 171.0+56 0.9 1.1 165.1+54 165.6+54 168.0+56 0.5 24?
18- 169.2+5.0 170.5+55 170.2+6.2 13" -0.3 165.2+4.7 1659+50 167.8+55 0.7 1.9?
Average 150.5 +17.8 151.6 £ 18.1 153.5+16.9 1.1V 1.9 1459+ 17.7 1458 +18.2 150.8 £ 17.0 -0.1  5.0?
Girls  7- 1222 +5.0 123.0+55 1259+49 0.7 29¥ 117.6+50 117.6+57 121.9+52 0.0 4.3?
8- 127.5+55 1284+56 130.5+52 0.9 2.1 1224+51 1224+58 1282+57 0.0 5.8?
9- 133.1+53 133.7+6.0 136.9+6.0 0.6 32% 128.1+6.5 128.7+6.2 1335+6.6 0.6 4.8
10- 137.8+6.6 139.9+7.1 143.1+6.9 2.1¥ 3.1¥ 133.6+6.8 134.0+6.0 140.8+69 04 6.8
11- 1448 +6.2 146.7+7.6 150.0+6.8 1.9" 3.3Y 140.1+69 140.0+7.3 1462+7.1 -0.1 6.1%
12— 1503 £59 1525+58 153.3+6.4 22 0.8 1463+75 1464+6.5 150065 0.1 3.6
13- 154.1 £4.8 1558 +5.5 156.0+54 1.7 0.3 150.9+52 149.7+5.7 154.1£59 -1.2V 44>
14- 155.7+£5.3 157354 157.3+£52 1.6 0.0 1523+45 1522+50 155057 -0.1 2.8?
15- 156.7+£4.9 157.6+52 157.8+56 0.9 0.2 153.1+x43 153.8+53 156.1+£53 0.7 2.3?
16— 1574+£49 158.1+52 158151 0.7 -0.1 1545+47 154347 156449 -02 2.1?
17- 157.6 +5.1 1583+54 158.6+55 0.6 04 1547+48 1553+5.1 1564+52 0.6 1.1V
18- 157.6 £5.1 158.5+55 157.7+5.5 1.0 -0.8 154.8+49 1548+52 156.2+5.1 00 1.4?
Average 146.2 + 13.5 147.5 £ 13.7 148.6 + 12.7 1.2¥ 1.1 1424 +14.2 1424 +14.2 1462 +13.2 0.1 3.8

A,:1991-2000 increments ;A,: 2000-2010 increments. Z tests between each of the successive two periods, 1)P < 0.05, 2)P < 0.01,both mean

the increments is significant.
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Fig.1 Changing growth rate of height in children and
adolesentin Guangdong Province
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Table 2 Secular change in body mass of children and adolescents in Guangdong Province (kg)
Gender Age Urban Rural

1991 2000 2010 A, A, 1991 2000 2010 A, A,
Gender 7- 222+3.0 233+£3.6 255+5.1 1.22 22 204+24 20.1+26 232+37 -04 3.1%
Boys 8- 246 +33 259+45 295+6.8 1.32 357 225+2.7 22.1+3.0 264+50 -04 43%
9- 27.8+45 28.8+52 337+80 1.0 4.9Y 245+32 247+39 28.6+55 03 3.9?
10- 304+54 327+73 364+98 232 38 272+39 275+52 33.0+7.5 03 55%
11- 330+59 345+63 41.7+107 1.6V 7.2 298+43 30.0+51 363+x79 03 63%
12— 38.1+7.2 40.0+7.3 439+103 2.0 397 342+6.1 332+63 392+86 -1.0 6.0¥
13- 439+74 443+83 479+10.6 0.5 3.6 40.5+£6.2 38.4+79 444+83 -2.17 6.0¥
14- 489+78 494+7.6 53.0+103 0.5 3.5V 45.1+£5.8 438+63 49.0+8.8 -1.2 52%
15— 51.3+6.2  533+7.7 553+11.1 2.0 2.0Y 48.8=+5.1 479+55 52.1+£86 -0.9 42%
16— 545+62 56.1+73 582+9.7 1.7V 21V 51.4+49 50.7+58 53.6+6.6 -0.7 29¥
17- 556+55 568+7.0 59.1+10.2 1.2 2.3Y 532+5.0 51.8+54 552+62 -1.3Y 3.3?
18- 56.8+6.0 583+6.8 582+9.0 1.6" -02 53.8+4.8 53254 554+65 -0.6 22%
Average 40.6 £ 13.6 42.0+14.0 45.1+14.8 1.42 3.1 37.6+13.037.0+ 129 41.4 +13.4 -0.6 4.4%
7- 21.7+3.0 227+39 247+44 09" 2.0” 19.6+20 20.1+28 21.6+3.1 04 1.5%
Girls 8- 245+39 252+43 268+54 0.8 1.5 21.7+26 21.9+3.6 243+40 0.1 2.5?
9- 266 +3.8 283+54 308+6.7 1.77 267 243+34 248+42 269+47 04 2.1%
10- 295+44 314+64 34779 1.9Y 332 272+42 27.0x4.0 31.8+64 -02 4.8%
11- 331+52  363+69 404+88 3.2Y 4.1 309+48 30.6x55 36.1+x7.6 -0.3 5.5%
12— 38.1+63 404+62 422+84 232 1.7 355+59 355+59 393+67 0 3.8%
13- 423+55 44.1+£7.0 454+75 1.7 14 414+£55 385+52 435+6.8 -2.82 5.0%
14— 44.1+53 459+6.1 47.0+6.8 1.8 1.1 43.4+48 42.0+5.1 447+£54 -1.47 2.6%
15- 46.0+54 484 +6.0 482+7.0 24Y -0.2 46.0+4.6 445+50 468+6.2 -1.4% 2.2%
16— 475+5.1 492+6.1 48768 1.7% -0.5 474+51 46.6+50 47.7+57 -0.7 1.1"
17- 480+53 484+59 495+6.7 04 1.1 479+49 479+48 48.0x55 O 0.2%

18- 477 +54 494 +6.2 488+6.6 1.6Y -0.5 484+54 475+48 477+50 -1.0 03

Average 374 £ 10.7 39.1+11.3 405+11.2

1.7 1.3 36.1+11.4356+11 382=x11.0-0.6 267

A,;:1991-2000 increments ;A,;2000-2010 increments. Z tests between each of the successive two periods, 1)P < 0.05, 2)P < 0.01,both mean

the increments is significant
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