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Secular trends of height among Chinese students aged 17 in 18 ethnic minorities
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[Abstract] Objective: To analyze the long-term trend of height growth at the age of 17 among 18 ethnic minority students in China
from 1985 to 2019. Methods: Seven reports on the physical fitness and health of Chinese students Cexcept for 1991) were extracted to
study the average height of 18 ethnic minority students in China, including Mongolian, Hui, Uyghur, Zhuang, Korean, Tibetan, Miao,
Buyi, Dong, Bai, Tujia, Hani, Dai, Lisu, Wa, Naxi, Tu, and Qiang. Results: The average height of 17-year-old boys from eaeh ethnic
minorities increased significantly over the past 34 years(P < 0.05). In 2019, among the 18 ethnic minority boys aged 17, the Hui boys
had the highest average height (173.09 cm) ; while the Miao boys had the lowest average height (162.66 cm). The Ethnic groups with a
height increase of over 1 em every 10 years included Dong(1.96 c¢m/10 years) , Bai(1.96 ¢m/10 years), Tujia(1.95 em/10 years) , Qiang
(1.80 em/10 years) , Hui (1.80 ¢m/10 years) , Mongolian (1.79 ¢m/10 years) , Tu(1.72 ¢m/10 years) , Uyghur (1.63 ¢m/10 years) ,
Tibetan (1.61 ¢m/10 years) , Buyi(1.55 e¢m/10 years) , Naxi (1.52 ¢m/10 years) , Dai(1.35 ¢cm/10 years) ; Lisu(1.29 ¢m/10 years) , Hani
(1.25 em/10 years) , Zhuang (1.16 ¢cm/10 years) , and Wa(1.06 cm/10 years). The ethnic group with a height increase of less than 1 em
every 10 years is Miao (0.95 ¢m/10 years). In 2019, among 18 ethnic minority girls aged 17, the average height of Hui girls was the
highest(161.71 e¢m) , while Buyi girls had the lowest average height (151.63 ¢m). The ethnic groups with a height increase of over 1 cm
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every 10 years were Tujia(1.80 cm/10 years) , Hui(1.52 em/10 years), Tu(1.25 em/10 years), Bai(1.23 em/10 years), Dong(1.18 cm/
10 years) , Chinese Korea(1.12 ¢m/10 years) , and Qiang(1.04 cm/10 years). Over the 34 years, except for Oyghur and Miao, the height

of girls from 16 other ethic minorities increased significantly (P < 0.05). Conclusion: All male ethnic minority students in China have

shown a significant long-term growth trend, while most female ethnic minority students have shown a significant long-term growth trend.

The uneven height growth of male and female students from different ethnic groups proves that the growth potential of minority students

from different regions and ethnic groups in China can be fully realized, and higher attention needs to be paid to ethnic groups with

slower height growth, and for those ethnic groups with rapid height growth, it is also necessary to prevent the negative effects it brings.
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Table 1 Distribution of 17-year-old students from 18 ethnic minorities from 1985 to 2019 (n)
1985 1995 2000 2005 2010 2014 2019

Fthnic Province Male Female Male Female Male Female Male Female Male Female Male Female Male Female
Mongolian Inner Mongolia 200 200 - - 240 239 191 186 163 163 214 219 260 280
Hui Ningxia 200 200 200 200 200 200 207 227 280 280 217 225 196 301
Uyghur Xinjiang 200 200 200 200 100 100 239 240 240 240 240 240 213 182
Zhuang Guangxi 200 200 200 200 200 200 202 201 201 199 213 217 140 134
Chinese Korean Jilin 204 204 200 200 195 198 240 239 244 240 200 198 168 159
Tibetan Tibet 83 82 98 99 118 114 100 100 102 105 100 100 434 441
Miao Guizhou 100 96 100 84 100 60 100 100 100 100 100 100 102 100
Buyi Guizhou 99 100 100 98 100 92 100 100 100 98 100 99 100 96
Dong Guizhou 100 69 100 98 100 61 100 100 100 100 100 99 98 101
Bai Yunnan 100 100 - - 100 100 110 110 107 111 110 110 111 112
Tujia Hunan 100 92 - - 100 100 102 101 106 105 110 114 134 102
Hani Yunnan 100 68 100 9% - - 110 109 108 108 110 110 109 110
Dai Yunnan 57 34 - - 100 100 104 110 106 110 110 109 111 116
Lisu Yunnan 100 52 100 93 - - 109 109 110 109 110 110 118 112
Wa Yunnan 88 32 79 59 - - 110 110 110 110 105 107 114 129
Naxi Qinghai 100 100 100 100 - - 110 110 110 110 110 110 109 112
Tu Sichuan 102 96 50 50 100 1011 107 110 106 105 109 109 125 134
Qiang Inner Mongolia 96 62 101 105 101 49 112 111 119 115 168 158 117 115
Total 2229 1987 1728 1680 1854 2624 2453 2473 2512 2508 2526 2534 2759 2836
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Table 2 Average height and changes of 17-year-old boys from various ethnic minorities
. Average height(cm,x £ 5)

Ethnic 1985 1995 2000 2005 2010 2014 2019
Mongolian 166.83 + 6.26 - 169.04 +5.69 169.51 £542 170.88 +5.81 171.38+5.45 172.90+6.17
Hui 166.82 +5.58 168.80 £5.85 168.49 +5.66 169.23 +6.00 173.42+6.42 173.73+5.67 173.09 +6.46
Uyghur 165.35+546 16634 +£6.36 171.32+546 169.52+6.21 16893 +6.21 169.05+6.66 170.88 +5.82
Zhuang 163.52 +5.25 163.64 £5.84 164.48+5.73 16558 £5.19 165.29+5.47 16597 +5.59 167.46 +5.87
Chinese Korean 165.84 +5.73 167.15+7.38 169.03 +5.42 17098 +£5.52 170.81 £6.96 171.42+6.17 172.77 £9.81
Tibetan 164.59 +£5.11 168.04 £ 6.00 167.58 +5.88 168.70 +£5.10 169.35+5.60 170.13 +5.67 170.08 +5.89
Miao 159.44 +590 161.55+£5.58 161.52+4.79 162.21 £+4.92 163.08 +4.79 162.08 +5.33 162.66 +4.94
Buyi 158.09 £5.30 160.89 £4.92 160.28 +4.71 16227 +5.79 162.05+5.17 161.64 +5.62 163.37 +£5.05
Dong 158.99 £6.39 16244 £5.27 162.26+5.96 162.57 £5.58 164.11 £5.63 165.50 +6.18 165.64 +5.45
Bai 165.06 + 5.67 - 168.13 £6.21 168.59 £599 168.49 +5.69 171.08 +5.88 171.72+5.52
Tujia 162.04 + 4.54 - 161.41 £491 16498 £5.59 163.57 £5.60 166.94 +529 168.66 +5.38
Hani 160.25 £5.49 163.60 +4.98 - 163.92 +5.06 164.75+£531 164.18 £+4.99 164.51 +5.61
Dai 161.92 +4.78 - 163.68 +5.23 164.83 +5.63 165.62+5.01 166.85+5.66 166.52 +5.38
Lisu 162.10 £4.53 163.22 +4.83 - 161.39 £ 5.83 163.33 £5.89 165.35+6.44 166.48 +6.41
Wa 159.43 +5.12 160.51 £5.30 - 163.33 +7.23 163.22+595 162.78 +6.56 163.05 +5.31
Naxi 166.48 +4.59 168.02 + 6.00 - 168.82 +521 169.80 +5.74 169.74 +5.77 171.65 +5.64
Tu 16532 £5.64 16491 +5.51 16529 +5.78 16827 +6.28 163.57 +5.60 169.19 +5.23 171.16 +5.57
Qiang 163.17 £5.87 165.80+5.77 165.60 +4.85 16847 +5.74 167.45+5.51 168.05+5.77 169.59 +5.93

Difference everyten years(cm)

Fthnic 1985-2000 2000-2010 2010-2019 1985-2019 I em)
Mongolian 1.47" 1.84" 2.247 6.07" 1.79
Hui 111" 4.93” -0.37 6.27" 1.84
Uyghur 3.98" -2.39" 217" 5.53" 1.63
Zhuang 0.64 0.81 2417 3.94" 1.16
Chinese Korean 213" 1.78" 2.18" 6.93" 2.04
Tibetan 1.99” 1.77 0.81 5.49™ 1.61
Miao 1.39” 1.56 -0.47 3.22" 0.95
Buyi 146~ 1.77 1.47 5.28" 1.55
Dong 2.18" 1.85 1.70° 6.65" 1.96
Bai 2.05" 0.36 3.59" 6.66" 1.96
Tujia -0.42 2.16" 5.66" 6.62" 1.95
Hani - - -0.27 426" 1.25
Dai .17 1.94" 1.00 4.60” 1.35
Lisu - - 3.50" 4.38" 1.29
Wa - - -0.19 3.62" 1.06
Naxi - - 2.06 5.17° 1.52
Tu -0.02 -1.72° 8.43" 5.84" 1.72
Qiang 1.62° 1.85" 2.38" 6.42" 1.89

The ethnic groups of Mongolian, Bai, Tujia, and Dai were not surveyed in 1995, while the ethnic groups of Hani, Lisu, Wa, and Naxi were not sur-

veyed in 2000. “ I ” represents the average difference every ten years from 1985 to 2019. Compared with the previous survey year, P < 0.05, "P < 0.01.
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Table 3 Average height and changes of 17-year-old girls from various ethnic minorities
Average height(em, x £ )

Ethnic 1985 1995 2000 2005 2010 2014 2019
Mongolian 156.85 £5.16 - 157.99 + 558 15820 +5.13 15896 +5.18 158.57 +5.26 160.19 +5.32
Hui 156.54 £5.07 158.30+5.06 157.85+4.75 158.79+5.07 16043 +£5.59 161.73+5.53 161.71 £5.20
Uyghur 157.08 £5.09 15690 +£5.14 160.08 +5.34 157.07 £5.07 156.72 +5.22 156.69 +5.07 157.05+5.79
Zhuang 153.13 £4.99 153.54 +4.84 15348 +4.80 154.45+5.29 15421+539 15438+4.81 155.63+545
Chinese Korean 154.79 +4.53 156.04 £5.50 15598 +5.05 157.73+5.40 158.02+5.80 158.26+5.99 158.59 +6.65
Tibetan 156.88 £5.54 15693 +5.25 157.59+523 157.50+4.76 157.60 £5.36 158.85+4.66 158.72+5.53
Miao 149.77 £+4.53 151.05+5.34 15278 £+4.74 151.70 +4.66 150.59 £5.24 150.51 +5.29 151.90 +5.05
Buyi 150.59 £5.27 150.56 +4.70 151.67 £4.25 152.73 +4.81 150.72+4.92 15096 +4.59 151.63 +5.01
Dong 150.67 £5.62 151.54 +5.51 152.60 £+4.94 151.64 +4.67 153.02+491 153.03+4.26 154.67 +4.88
Bai 154.87 £5.16 - 157.01 +4.87 157.36 +4.80 156.26 +4.51 159.51 +5.50 159.06 +6.21
Tujia 151.23 +4.87 - 153.28 +6.28 15399 +4.79 153.40 £4.95 15433 +4.85 157.36 +6.08
Hani 15229 +4.35 15343 +4.12 - 153.81 £+4.69 15326 +4.05 153.39+4.40 154.31+5.09
Dai 153.54 +4.34 - 154.63 +4.98 154.74 +4.25 15430+5.05 155.07+4.89 15553 +4.42
Lisu 154.03 +4.45 15391 +4.88 - 153.18 £+4.32 153.20+5.13 154.68 £5.36 156.15 +4.95
Wa 150.18 +4.56  149.19 +4.30 - 152.02 +4.82 152.31 +5.84 151.63 +4.88 152.67 +4.69
Naxi 156.50 + 4.83  156.81 +4.68 - 158.19 £5.17 15822 +5.42 15799 £5.50 158.86 +4.86
Tu 156.26 +4.62 15592 +4.89 15643 £5.51 156.53+5.88 153.40+4.95 159.20+4.99 160.51 +5.02
Qiang 154.68 £+ 520 155.18 +5.46 15541 +4.62 157.32+521 15587 +4.77 157.95+537 15823 +5.32

Difference every ten years(cm)

Fthnic 1985-2000 2000-2010 2010-2019 1985-2019 [Hem)
Mongolian 0.76" 0.97 1.37° 3.347 0.98
Hui 0.87" 2.58" 1.427 517" 1.52
Uyghur 2.00” -3.36" 0.37 -0.03 -0.01
Zhuang 0.23 0.73 1.58 2.50" 0.74
Chinese Korean 0.79° 2.04" 0.63 3.80" 1.12
Tibetan 0.47 0.01 1.24 1.84" 0.54
Miao 2.017 -2.19" 1.46 2.13" 0.63
Buyi 0.72 -0.95 1.01° 1.04 0.31
Dong 1.29° 0.42 1.83" 4.00” 1.18
Bai 1.43" -0.75 3.117 4.19” 1.23
Tujia 1.37 0.12 4.40™ 6.137 1.80
Hani - - 1.17 2.027 0.59
Dai 0.73 -0.33 1.37 1.99” 0.59
Lisu - - 3.28” 2.127 0.62
Wa - - 0.40 2.49” 0.73
Naxi - - 0.71 2.36" 0.69
Tu 0.11 -3.03" 7.90” 425" 1.25
Qiang 0.49 0.46 2.62” 3.557 1.04

The ethnic groups of Mongolian, Bai, Tujia, and Dai were not surveyed in 1995, while the ethnic groups of Hani, Lisu, Wa, and Naxi were not sur-

veyed in 2000. “I” represents the average difference every ten years from 1985 to 2019. Compared with the previous survey year, P < 0.05; P < 0.01.
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