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[Abstract] Objective: To understand the height development, trend and urban-rural inequality of Uygur primary and secondary
school students aged 7-18 in Xinjiang. Methods: The height of 18 112 Uygur primary and secondary school students aged 7-18 in
Xinjiang by national students fitness and health survey report in 1985,2000, 2010, and 2019 were selected, which were divided into
four groups : urban boys, rural boys, urban girls, and rural girls. The growth increment at each stage, the growth rate every ten years, the
age at peak height velocity and the coefficient of variation were calculated. The differences were analyzed by one -way ANOVA.
Results: From 1985 to 2019, the height of Uyghur primary and secondary school students aged 7-18 years in Xinjiang showed an
overall increasing trend. The average height of urban boys, rural boys, urban girls, and rural girls increased by 7.59,5.27, 6.00, and
2.88 em(all P < 0.001). The growth increment of each age group was different, and the growth rate of boys and urban students were
larger. From 2010 to 2019, the height growth of urban students were the fastest (boys 4.65 c¢m/10 years, girls 4.97 ¢cm/10 years) , and
that of rural students were the fastest (boys 4.04 ¢cm/10 years, girls 3.22 ¢m/10 years) from 1985 to 2000. From 2000 to 2010, the

height of boys and girls increased negatively. The age at peak height velocity of urban boys, rural boys and rural girls are relatively
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stable except that of urban girls enhanced, and there were downward trend in recent years. The average height of gender difference of
18-year-old Uyghur urban students increased from 11.39 ¢m in 1985 to 14.20 ¢m in 2019, and that of rural students increased from
11.44 e¢m in 1985 to 13.26 ¢m in 2019. The growth potential of rural students was large. The height inequality was measured by the
coefficient of variation of height (CV-h). The results show that rural CV-h had decreased, while urban CV-h had increased in the past
34 years. Since 2010, CV -h of urban students was larger than rural students, and boys was larger than girls in all survey years.
Conclusion: The height of Uyghur primary and secondary school students aged 7—-18 years continues to increase, and the overall
growth rate has slowed down, especially in rural areas, but the urban growth rate has increased ; Uyghurs students have obvious height
inequalities between urban and rural areas. The difference between urban and rural areas is expanding, and the inequality within urban
areas is expanding, while that in rural areas is decreasing. More attention should be paid to these regional differences , and policies and
strategies should be formulated to reduce height inequality.

[Key words| height; Uyghur;student ; secular trend ; inequality

KHALICK , B 5 — A A S A BN TR
PSR PR HIE R T IR BRast AL oh AR T 5%
PR HGERN R R R EE R R R — R
KRB FABIIE T B 5 1 IE I a3 B oy
7 RIBEZ AR B = A 20 Rk F] 1R
FRREEES, MW ER, H A, 21 e
Dok & mig KR O gl TR, b E s
RUCEE R A e rh 58, B SURE IR, AR Y
AR EFRNBE G SEF MR R BT A2, &
[ N R 1= v Al 3 N S 10 e 2 I
SRAEE IR TR /N A SRR S AWK 40 TR
FEaMAERK KB, RV BN, HE
R /INE A R A A I, B O R
s VR B A BOR B 4l R R N
P A R S DU S A A — 2 2508, T B4k
BRI INEE L R DU i 4 [ 45 R ]
RIEHAEEZ L, 2EE LR N EALE T
I YEE RN TECHE S BT 3 457 (DU HE >4k
BRI ™ 4B R N R B R R F s, A
FB T 8 A T Y 44.96% ", TR, % 5 s 4k B
IR s A AR . AR R, iy
DUBRIR Z T~18 2 /e A B 155 98 4G 1oy W AT 1 T
FEARTA] O 3k T rh /N A W A R AL IEAAEAE T T
AR B, EPUR Y/ NEE B SR £ 2 iR
i /N AT B S R NS A R AR
M, 4B /R G /N 38 2 DL R T el & A R
25 SRR KL Bl 8] () AR AT ANTE 2 . L, AR BE
FEMI A 1985 4F 2000 4F 2010 4 M 2019 4F 3L 4 Yk 4>
] 2 A AR o S (g A , T e 7~ 18 X i
IR /INE A B R B B LB LS, 43 5

[J Nanjing Med Univ,2024,44(01) :080-088 ]

TR A AT B 34 4T A A B R BE AN Ik 2 B I
PR AN, D AR R /N R B L
S5 A e SR E S A

IR

1.1 FH

KAE 1985.2000.,2010 A1 2019 4F 4 Yk 4 [ 24 A4
A I it R AT 4 B IR T ~ 18 B /N B
BT SR Z BB 2 SRR ey
TERFA A AR AR — 2, bR 1985 4 3—6 H
b, LA I B B ] SR 254 9 HHI—11 H g, AR
i 2 A J AT B o e 0T AR AT B XA 7432 R
2000 4E41 , AN AL 2= /04 50 2 F AR
WA, HEBR AR UE . OB O B A A
P ; QB IR R E RH; @S IRk E BIEE ; @2
PR AR B ZEARI B 14 H B Ak 4
NAWEE ;L EN G LRGN Z L
18 112, 1985 4EA&: 1 4 780 1] , 55 4 1= 4% 2 400 Al
2 380 4] , 2000 4F ¥ ) 2 402 f4] , 3 4 4% 1 200 FI
1 202 5], 2010 4K 5 748 141] , B3 & 4% 2 876 Fll
2 87251, 20194FHGM 5 16451, J3 240452 599 F12 565l .
AW AT KA B R R A A B D 2t
Y (L #ES : TRB00001052-19095) .,
12 Fi

T AR R A 4 ] 2 A AR gt R R A A T 24
P g EL R SR B o A BARARFE B
HI2A R T DA R ML, 78 D7 YR 42 [ 2 A AR o
5 {ele R RIS I B B S ity _E 2HL 5, BT A S A
RN YNGE 2 a & e e ey s ]
ZhnERMR . B R AU B s A T



- 82 - iz}

N NI S

44 B 1
20244F1 H

SR R B HRE AR A I RS ST AT AR R,
C R BTl L S BB RS B1BUIR K-
JEARY 155 5 RS ) 0.1 em.
13 %itFsk

il i Excel 2016 4] 46 3 A5 1H 5 %08 , 6
SPSS 27.0 #EAT Ge it 0 M, KA A FH 18 50 o 22
(v £ )ER . LUEIR T2 R Oy 2250 itk
17 Y18 He %, N FH Bonferroni ¥ VE1T 25 J5 W W5 Eb
B B0 185 B B i K B 22 BVl I
KR 7 20 TR E ST, 45 R 3050 B H.
K 1985—2019 4F & 64550 N 3 4B B« 1985—
2000 4F- R 55 1 By Bt L 2000—2010 454 46 2 [ Bk,
2010—2019 450 3 BB, THE (B &) 31 BB s
P AR IR AE 10 4R R . AEHEAREE 10 4F4Y
RAB = R AR 03 P (B - AT AR 03 B ) / (LA 43— iy
ARG ) x10. BT A M8 22 09 b5 e 22 10 1 5 706
(Cochrane R GE P T HF W) AN
SDchange=sqrt (SD’baseline + SD*final— 2 X r X SDbase-
linexSDfinal) , oA sqrt M5, SDchange 4
Y 22 ) BRE 22 , SDbaseline 7 HELEREAS bR IfE 2 ,
SDfinal 3T WG FEAS AR EZE | r AR ILL Al i 2%
I AR G , AR F S RIAEA N R A 5T . A HE
BRI 2 A R B R AN TR AR
20 B 5 10728 5 2 55 (coefficient of variation of height,

CV-h)"", CV-h=Ef = (Fhr e/ 5 s iE I E X 100%

k2 M3 A5 I 89 CV-h & AERY 45 89 CV-h,
T HE B3 23 4 3] NI 22 S5 52 Wi AR T 454 3 (1]
AL, P<0.05ZERA G KR
GraphPad Prism 9.3.1 5421l .

2 & R

2.1 19852019 #7524 & RkT~18 ¥ A G
Al AS e

1985—2019 47 B sm 4k H /R R 7~18 % Hh/Nag A
W oW Wk g P B migK T 7.59.5.27,
6.00.2.88 cm (P < 0.001,% 1.2), 7% 2 BH
14~18 % £ LA, AR AE IR 41 1 i 1 K (P <
0.05) , BRI TS IR R T 2 0, BAERTFLA. W
B .28 Wil 2L MEREKAER 558 11 %
(9.24 ¢cm) .14 % (8.50 cm) 10 % (7.12 em) F1 12 %
(5.61 cm) o %5 1 BB (1985—2000 4F ) B A5 b,
B .o W Wi & L1045 K 4.02,
4.04.3.26.3.22 em; 55 2 B Bt (2000—2010 4F ) B 5
TS RS w115 . 2 B 9~11 F4h, HARAE
WL 3T R, B 10 4 B = P 33 K -2.63 . -2.07 |
-3.37.-2.91 em; 55 3 BBt (2010—2019 4 ) & = 4%
mET B2 Bo 11 MI2% £ & 10~12 117 %
Ab AR ALY T, B 104 B s P K 4,65,
1.43.4.97,1.06 cm. IR AT 9 4F 5 m K i
P, 29 2 Lo 154 B R e (B 1) .

x1 FEEERKRT-I8SH I BHNEERRERSTHETL
Table 1 The growth of average height of Xinjiang Uygur male primary and secondary school students in urban and rural
areas aged 7—18 in different years (em)
Age Urban boys Rural boys
(years)  Total 1985-2000 2000-2010  2010-2019 F Total 1985-2000  2000-2010  2010-2019 F
7 443+431 854:561 -815+7.18 4.04x783 43.687° 1.62+£576  3.67+6.76 -458:627 253+6.89 13.194
(1.30)" (5.69)° (-8.15)" (4.49) (0.48) (2.45) (-4.58) (2.81)
8 571+484 577654 -287+698 281714 31159 434+6.62 416797 -0.92+731 .10+ 7.11  11.937
(1.68)° (3.85) (-2.87) (3.12) (1.28)" (2.77)" (-0.92) (1.22)
9 8.14+484 534+793 -042+9.11 322+797 39.128° 532+639 408+9.19 1.79+9.25 -055+8.05 20.807
(2.39) (3.56)" (-0.42) (3.58)" (1.56)" (272)" (1.79) (-0.61)
10 6.84+583 505+7.79 -1.60+8.68 339+846 25336° 632636  4.67+886  0.48 +8.60 1.17+£7.79 23252
(2.01) (3.37) (-1.60) (3.77) (1.86)° (3.11) (0.48) (1.30)
11 924+644 648+853 -132+893 4.08+944 38.175° 547+584  655+7.65 0.00+830 -1.08+8.61 27.283
(272) (4.32) (-1.32) (4.53)° (1.61) (4.37) (0.00) (-1.2)
12 720+7.81 3.85+9.65 -0.13+9.20 348+10.55 17.568° 7.42+7.63 10.53+10.28 -3.11+10.12 0.00 £ 10.09 30.057°
(2.12) (2.57)" (-0.13) (3.87) (2.18)" (7.02) (=3.11) (0.00)
13 846+854 6.81+11.12 -3.81+10.78 546+ 11.05 24.551° 7.15+743  6.10+837 -229+9.59  334:11.95 14510
(2.49) (4.54) (-3.81) (6.07) (2.10)" (4.07)" (-2.29) (3.71)"
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(1)
14 726811 390+10.83 -4.92+11.32 828+ 11.33 24.424° 8.50+1023 8.60+13.44 -2.69+12.10 2.59+11.32 19.689
(2.14)° (2.60)" (-4.92)" (9.20)° (2.50)° (5.73) (-2.69) (2.88)
15 790+666 643+883  -433+881 580+933 33993 681736 1034:947 -6.03+9.83 250+9.97 24.591°
(2.32)° (4.29)" (-4.33)" (6.44) (2.00)° (6.89)° (-6.03)" (2.78)"
16 896+579 579+7.99  -204:792 521+802 45829 449+6.14  401£805 -190+862 238839 10727
(2.64)° (3.86)" (-2.04) (5.79)° (1.32) (2.67)" (-1.90) (2.64)"
17 857+577 641757  -057+838 273854 41326° 342595  7.03:771 -453+795 092+775 16.869
(2.52)° (4.27)" (-0.57) (3.03)" (1.01)° (4.69)° (-4.53)" (1.02)
18 834514 802+870  -135+978 1.67+837 42761 242+596  292:9.65 -1.09+974 059841 3.528
(245) (535)° (-1.35) (1.86) (0.71)° (1.95) (-1.09) (0.66)
Total 7.59+18.64 6.03+2555 -2.63+2608 4.18+2678 43.019° 527+1820 6.06+2598 -2.07+2588 1292513 16.708
(2.23)" (4.02) (-2.63)" (4.64)° (1.55)° (4.04)° (-2.07) (1.43)

F values are one-way analysis of variance , Bonferroni for post hoc comparisons between two years, ‘P < 0.05,"P < 0.01,°P < 0.001 ; height changes

per decade are showed in parentheses.
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Table 2 The growth of average height of Xinjiang Uygur female primary and secondary school students in urban and rural

areas aged 7-18 in different years (em)
Age Urban girls Rural girls
(years)  Total 1985-2000  2000-2010  2010-2019 F Total 1985-2000  2000-2010  2010-2019  F

7 536+486 481+584 -5.04+685 559+746 38261° 4.64+521 6.64+678 -450+£685 250+698 23.928
(1.58)° (321) (-5.04) (6.21) (1.36)° (4.43) (-4.50)° (2.78)"

8 7.06+506 425+680 -335+7.11 6.16+726 45430° 376+5.65 4.69+698 -147+7.01 054=7.67 12468
(2.08)" (2.83)" (-3.35) (6.84)" (L11) (3.13)" (-1.47) (0.60)

9 591+565 399%793 -2.66+873 458£892 21.348 476625 650813 -335+7.81 161723 19.407
(1.74) (2.66)° (-2.66)" (5.09)° (1.40) (4.33) (-3.35)" (1.79)

10 7.12+6.12 421+836 -2.10+9.16 505+9.22 24872 451+601 129+797 345+871 -023+940 13.693
(2.09)° (2.81) (-2.14) (5.61)° (1.33) (0.86) (3.45)" (-0.26)

11 464+693 324:908 —-4.66+9.68 6.06+10.01 18128 519+699 435948 1.03£956 -0.19£948 14.697
(1.36)° (2.16)" (-4.66)" (6.73) (1.53)° (2.90)" (1.03) (-0.21)

12 669+693 529959 -479+9.90 6.19+10.15 25167 561+693 895+893 -3.07+9.68 -027=10.08 21.059°
(1.97) (3.53)" (-4.79)" (6.88)° (1.65) (5.97) (-3.07) (-0.30)

13 611£596 246816 -222+8.60 587836 24176 478+623 652£792 -474%827 300841 14348
(1.80)" (1.64)" (-2.22) (6.52) (1.41) (4.35) (-4.74) (3.33)"

14 701£551 785+838 —7.41+8.89 657+7.64 54501° 172+620 538+796 -560+807 194809 10491
(2.06) (5.23) (-7.41) (7.30) (0.51) (3.59) (-5.60)° (2.16)

15 688564 505£695 -3.03+627 486678 41705 -044+559 436+807 -497+794 0.17+723 5988
(2.02) (3.37) (-3.03)° (5.40)° (-0.13) (2.91)" (-4.97)" (0.19)

16 525+527 510£660 -0.87+6.96 1.02+7.99 21525 1.11+499 276%659 -427+7.10 262769 8492
(1.54)° (3.40) (-0.87) (1.13) (0.33) (1.84)" (-4.27) (2.91)"

17 440564 596+736 -3.19+7.79 163806 18.632° -1.66+526 295+726 -351%724 -1.10£722 6975
(1.29) (3.97)" (-3.19)" (1.81) (-0.49) (1.97) (-3.51) (-1.22)

18 553+498 644:670 -1.03+7.41 0.12:798 25314 060+6.15 3.62£728 -393+£650 091726 3971
(1.63) (4.29) (-1.03) (0.13) (0.18) (2.41) (-3.93)" (1.01)

Total 6.00 +14.85 4.89+20.71 -3.37 +21.47 447+21.13 47.526° 2.88+15.84 4.83£21.52 -2.91£20.60 0.96+20.02 8.206°

(1.76)° (3.26)" (-3.37) (4.97) (0.85)" (3.22) (-2.91) (1.07)

F values are one-way analysis of variance, Bonferroni for post hoc comparisons between two years,*P < 0.05, "P < 0.01,°P < 0.001; height changes

per decade are showed in parentheses.
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Figure 1 The growth curve of height among Xinjiang Uygur primary and secondary school students aged 7-18 of different

genders and in urban and raral from 1985 to 2019
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Table 3 Annual growth of height of Xinjiang Uygur primary and secondary school students aged 7-18 according to regions
and sexes (cm)
Age 1985 2000
(years)  Urban boys Rural boys Urban girls Rural girls ~ Urban boys Rural boys Urban girls Rural girls
7-8 4.17 £5.62 3.54 +8.20 3.52+6.25 547+696  1.40+6.54 4.03 £6.48 2.96 +6.43 3.52+6.80
8-9 3.48 +6.06 333+ 8.64 5.86 +£6.78 4.00+7.78  3.05+8.30 3.25+8.56 5.60 +7.94 5.81+£7.37
9-10  6.15+6.87 4.76 + 8.40 5.76 +7.53 628+797  5.86+8.73 5.35+9.61 5.98 +8.72 1.07 £ 8.13
10-11  3.40+7.96 3.78 +7.95 8.10 + 8.50 546+845  4.83+837 5.66 + 8.60 7.13 £8.95 8.52+9.05
11-12 6.96+9.35 3.72 + 8.88 3.72 £9.04 324+9.13 433+885 7.70 £9.23 5.77 £9.63 7.84+£9.29
12-13  637+1085 6.74+9.87 5.58 +8.39 7.64+£8.63  9.33+995 231 +8.84 275 £9.39 521+825
13-14  950+11.08 4.04+11.96 191 £7.44 444 +£8.12  6.59+10.87 6.54 £ 10.36 7.30 £9.03 3.30+7.74
14-15  3.37+9.76 8.40 + 12.00 211721 311766 590+10.00 10.14+11.24 -0.69+8.16 2.09 +8.35
15-16  2.64 £8.04 575 +8.94 0.27 + 6.94 0.16 £6.72  2.00 +8.79 -0.58 + 8.65 032+6.62 -144+797
16-17  1.22+741 2.00+791 0.77 £+ 6.92 1.82+643 1.84+8.14 5.02 +7.86 1.63 £7.06 2.01 +7.40
17-18  0.00 £ 6.97 224 +7.71 -1.19+6.71 -1.12+7.38  1.61+9.20 -1.87 £9.66 -0.71+£7.34 -045x7.15
Age 2010 2019
(years)  Urban boys Rural boys Urban girls Rural girls Urban boys Rural boys Urban girls Rural girls
7-8 6.68 +7.58 7.69 £7.13 4.65 +7.49 6.55 +7.05 545+74 6.26 + 6.87 522+722 4.59 +7.60
8-9 550+7.92 5.96+8.11 6.29 +7.99 393+747  591+7.19 431+7.04 471 +8.28 5.00 £7.43
9-10  4.68+9.06 4.04 +8.26 6.50+9.18 7.87 £ 8.41 4.85+7.27 5.76 +7.56 6.97 +8.97 6.03 £8.37
10-11  5.11+9.22 5.18 £8.37 4.61 £9.87 6.10+£9.24  5.80 +8.69 293 +8.04 5.62+9.36 6.14 £9.64
11-12 552+927 4.59£9.28 5.64£9.95 374+£994  492+10.70 567948 5.77+10.21 3.66 +9.63
12-13  5.65+10.08  3.13+10.79 532+9.15 354+9.70  7.63+1148 647+11.32 5.00 +9.44 6.81 +8.86
13-14  548+1123 6141144 2.11+844 244 +8.58 830+ 11.15 539+11.83 281 +7.54 1.38 +7.91
14-15  649+1029 6.80+10.80 3.609+7.18 272+7.66 4011047  6.71+10.53 1.98 +7.26 0.95 +7.69
15-16  4.29+7.96 3.55+9.81 248+6.63  -0.74+7.07 3.70 +9.39 343 +8.58 -1.36 +8.12 171 £7.84
16-17  3.31+8.17 2.39+8.70 -0.69 +7.70 277 +6.93 0.83 +8.40 0.93 +7.40 -0.08+8.34  -0.95+7.96
17-18  0.83+9.02 1.57 £ 8.06 145+£786  -087+659 -0.23+7.85 1.24 £8.11 -0.06 + 8.18 1.14 £7.83

®4 AREHFELERRNS 1SS ELTFHEHER

Table 4 The average height of gender difference of Xinjiang Uygur students aged 18 years in urban and rural areas in

different years (em)
Urban Rural
Year
Boys Girls Differences Boys Girls Differences

1985 164.33 £ 4.58 152.94 + 4.35 11.39 £6.32 167.42 +5.40 155.98 +5.68 11.44 +7.84
2000 172.35 £ 7.40 159.38 +5.09 12.97 + 8.98 170.34 + 8.00 159.60 + 4.55 10.74 £9.20
2010 171.00 + 6.40 158.35 £5.39 12.65 + 8.37 169.25 + 5.56 155.67 + 4.64 13.58 £ 7.24
2019 172.67 £ 5.40 158.47 +5.88 14.20 +7.98 169.84 + 6.31 156.58 £ 5.58 13.26 + 8.42
B 2.46 1.47 0.82 0.75 0.04 0.74
P <0.001 <0.001 <0.01 <0.01 0.880 <0.01

B values are the results of the linear trend test of one-way analysis of variance.
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Figure 2 Coefficient of variation in height among male primary and secondary school students of different ages in urban

and rural areas from 1985 to 2019
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Figure 3 Coefficient of variation in height among female primary and secondary school students of different ages in urban
and rural areas from 1985 to 2019
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Table S Coefficient of variation of height of Xinjiang Uygur students aged 7—18 from 1985 to 2019 according to sexes and
regions (%,%+s)

Year  Urban boys Rural boys Urban girls Rural girls Urban Rural Boys Girls
1985 392+0.83 447+089 3.69+x0.52 3.91=x0.61 381+0.70 4.19+0.82 4.20+091 3.80+0.58
2000  4.16+0.59 421+086 3.88+0.68 3.83x055 4.02x065 4.02+075 4.19+0.74 3.85=x0.62
2010  437+0.66 433+£0.62 415077 395+£0.68 426+0.73 414067 435064 4.05+0.73
2019  420+0.70 4.16+0.75 405059 405+055 4.13+£0.65 410066 4.18+0.73  4.05=+0.57
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