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Time series analysis of weight changes among Han primary and secondary school students in Xinjiang from 1985 to 2019/
MA Wen, LIU Yixin. Department of Physical Education, Xinjiang Normal University, Urumgqi(830054), Xinjiang Uygur Autonomous
Region, China

[Abstract] Objective To analyze the time-varying characteristics of weight among Han primary and secondary school students in
Xinjiang from 1985 to 2019, so as to provide a scientific basis for formulating nutrition policies for adolescents in ethnic minority ar-
eas. Methods Weight data of Han primary and secondary school students aged 7—18 in Xinjiang from the National Student Physi-
cal Fitness and Health Survey from 1985 to 2019 were selected. Statistical analysis was conducted by using general linear model
test, one-way ANOVA and t-test. The weight development trends in 2025 and 2030 were predicted through time-series analysis. Re-
sults  From 1985 to 2019, the weight of Han Chinese boys and girls from primary and secondary schools in Xinjiang showed a con-
tinuous upward trend ( boys: B=0.25, girls: B=0.16, P<0.01) . There were statistically significant differences in weight between boys
and girls aged 7-18 in different years (boys: F=102.35-142.05, girls: F=98.03-140.59, P<0.01). Compared with 1985, the
weight of urban boys and girls increased by 11.92 and 7.95 kg in 2019, as well as rural boys and girls by 11.36 and 5.61 kg, and
the average weight gain of urban students was greater than that of rural students. From 1985 to 2019, the weight of urban boys and
girls were higher than that of rural boys and girls (boys: ¢=30.12-37.55, girls: ¢=30.12-38.64, P<0.01). In 2005, the weight
difference between urban and rural boys and girls was the largest, at 4.23 and 2.32 kg. The average weight of boys and girls in the
age groups of 7—18 would continue to increase in 2025 and 2030; compared with 2019, the 7—year-old age group for boys and the
17-year-old age group for girls would have the largest growth in 2030 by 2.29 and 3.75 kg. Conclusions From 1985 to 2019, the
weight of students aged 7—18 in Xinjiang showed an upward trend, and the weights of both boys and girls would gradually increase
in 2025 and 2030. Attention should be paid to students’ physical health and adopt comprehensive measures to prevente overweight
and obesity.
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Table 1 Comparison of body weight of Han students of different ages in Xinjiang from 1985 to 2019 (x+s,kg)

% ks Wk

‘ 1985 4 1995 4 2005 4 2014 4 2019 4 FIE 1985 4 1995 4 2005 4 2014 4F 2019 4F Fil
7 20.93:0.03 22.43:0.04 23.63:0.11° 24.67+0.10° 25.48:0.06*  102.35 20.13:0.02  21.55:0.06° 22.43:0.04* 23.23:0.04" 22.22:0.10°  98.03
8 2.97:0.03  24.42:0.03* 25.96:0.11* 26.570.10* 27.03:0.16*  114.78 21.56:0.02 2370 £0.06* 24.96:0.04* 25.47:0.04* 24.97x0.11*  102.90
9 25.11:0.03  27.630.03* 28.20£0.11% 29.61£0.11% 32.18:0.16*  117.92 24.44:0.02  26.33:0.06 27.44:0.04* 28.54£0.04" 29.59:0.12*  119.99
10 27424002 30.46:0.06* 31.35:0.13% 34.36£0.12% 35.13:0.17*  110.45 25.13:0.02 2975 £0.06* 30.41:0.04* 30.97+0.04* 31.65:0.10*  107.83
1 30.33£0.02  33.93:0.06° 36.13£0.13* 39.13:0.12% 41.24£0.11*  113.67 29.34£0.02  34.03:0.05* 35.80£0.04* 37.32:0.06* 37.11£0.06*  118.73
12 33.05:0.02  37.39+0.06* 38.78+0.13% 45.40£0.12% 44.69:0.17*  118.23 38.98:0.02  38.46£0.05* 39.76:0.05* 41.38:0.06" 41.77:0.06*  129.93
13 38.39:0.05 44.19+0.05* 47.38:0.13* 46.34x0.13* 51.56£0.18*  120.89 37.44£0.02  43.1820.05% 44.18£0.08* 45.82:0.07* 47.42:0.06*  128.69
14 44.00£0.05  50.35£0.05* 50.56£0.13* 55.000.15* 59.08+0.11*  125.34 43.55:0.02  45.81£0.05* 47.32:0.08* 49.70£0.07* 51.58:0.06*  132.33
15 54.94:0.04  52.14£0.12% 53.59:0.14* 58.88£0.16* 63.77£0.19*  130.12 47.55:0.02  47.95£0.07* 48.74x0.08" 49.82:0.08* 53.71x0.07"  136.67
16 55.49+0.04  55.38£0.09* 56.66+0.14* 61.37+0.18* 64.88+0.19*  138.56 48.78:0.02  49.52+0.07* 50.74:0.08* 51.560.08* 55.59:0.12% 14331
17 58.57+0.04  56.780.07* 59.62+0.16* 60.890.19* 64.58£0.19*  139.79 49.21£0.02  50.16+0.07* 51.38:0.08* 52.55:0.12% 56.68:0.12*  136.24
18 60.02:0.03  58.51+0.08 *  62.19+0.16* 62.09+0.19  68.12:0.25*  142.05 49.77:0.02  50.50£0.07 % 51.44£0.08* 51.90+0.08* 56.30£0.12*  140.59

3 SRT—AMEG LA, P<0.05 ; F (XY P AE14<0.01,

R 2 BT 19852019 4F 7~ 18 % AN AP DU 27+ A1 VA ER K (LI ) 47 48 A A 5 32
Table 2 The time series of increase amount and rate in average body weight of Han male and female students aged 7 to 18 in Xinjiang
from 1985 to 2019

ey P LMK kg ST % LR R kg AR %
3 7] N N N N - N - N
¢ B 2t 73 2t B it %10 2t
7 1995 0.41 0.22 1.99 3.21 2.40 2.68 3.53 4.08
2005 1.14 1.90 3.04 4.75 2.63 3.18 3.90 4.46
2014 1.05 2.91 2.86 3.61 2.75 4.62 2.06 5.46
2019 1.32 5.15 2.95 6.11 2.82 1.90 3.51 4.42
8 1995 2.83 3.47 3.46 6.80 4.51 4.05 2.65 1.76
2005 4.77 6.27 0.94 8.66 4.25 3.57 2.81 2.00
2014 3.80 4.14 5.26 4.36 4.66 5.65 4.16 2.13
2019 3.45 6.87 7.52 4.69 3.86 4.41 2.40 2.72
9 1995 6.16 1.79 3.24 1.40 1.32 0.65 0.22 2.40
2005 3.88 2.49 -0.48 1.20 1.17 0.34 0.40 2.63
2014 3.76 2.29 1.87 0.62 1.88 1.09 -0.38 2.75
2019 1.11 -0.30 3.54 0.01 2.25 0.29 0.77 2.82
10 1995 1.73 1.99 3.21 2.83 2.68 3.53 4.08 4.51
2005 1.90 3.04 4.75 4.77 3.18 3.90 4.46 4.25
2014 2.91 2.86 3.61 3.80 4.62 2.06 5.46 4.66
2019 5.15 2.95 6.11 3.45 1.90 3.51 4.42 3.86
11 1995 3.47 3.46 6.80 6.16 4.05 2.65 1.76 1.32
2005 6.27 0.94 8.66 3.88 3.57 2.81 2.00 1.17
2014 4.14 5.26 4.36 3.76 5.65 2.75 4.62 2.06
2019 6.87 7.52 4.69 1.11 4.41 2.40 2.72 2.25
12 1995 1.79 3.24 1.40 1.73 0.65 0.22 2.40 2.68
2005 2.49 -0.48 1.20 1.90 0.34 0.40 2.63 3.18
2014 2.29 1.87 0.62 2.91 5.46 4.66 5.65 4.16
2019 -0.30 3.54 0.01 5.15 0.29 0.77 2.82 1.90
13 1995 0.41 0.22 1.99 3.21 2.40 2.68 3.53 4.08
2005 1.14 1.90 3.04 4.75 2.63 3.18 3.90 4.46
2014 1.05 2.91 2.86 3.61 2.75 4.62 2.06 5.46
2019 1.32 5.15 2.95 6.11 2.82 1.90 3.51 4.42
14 1995 2.83 3.47 3.46 6.80 4.51 4.05 2.65 1.76
2005 4.77 6.27 0.94 8.66 4.25 3.57 2.81 2.00
2014 3.80 4.14 5.26 4.36 4.66 5.65 4.16 2.13
2019 3.45 6.87 7.52 4.69 3.86 4.41 2.40 2.72
15 1995 6.16 1.79 3.24 1.40 1.32 0.65 0.22 2.40
2005 3.88 2.49 -0.48 1.20 1.17 0.34 0.40 2.63
2014 3.76 2.29 1.87 0.62 1.88 1.09 -0.38 2.75
2019 1.11 -0.30 3.54 0.01 2.25 0.29 0.77 2.82
16 1995 1.73 1.99 3.21 2.83 2.68 3.53 4.08 4.51
2005 1.90 3.04 4.75 4.77 3.18 3.90 4.46 4.25
2014 2.91 2.86 3.61 3.80 4.62 2.06 5.46 4.66
2019 5.15 2.95 6.11 3.45 1.90 3.51 4.42 3.86
17 1995 3.47 3.46 6.80 6.16 4.05 2.65 1.76 1.32
2005 6.27 0.94 8.66 3.88 3.57 2.81 2.00 1.17
2014 4.14 5.26 4.36 3.76 5.65 2.75 4.62 2.06
2019 6.87 7.52 4.69 1.11 4.41 2.40 2.72 2.25
18 1995 1.79 3.24 1.40 1.73 0.65 0.22 2.40 2.68
2005 2.49 -0.48 1.20 1.90 0.34 0.40 2.63 3.18
2014 2.29 1.87 0.62 2.91 5.46 4.66 5.65 4.16
2019 -0.30 3.54 0.01 5.15 0.29 0.77 2.82 1.90

E I RO O B B AR — R A AR
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3 3 i 1985—2019 AFDURAFIE S /2 R R Tk S
He&E (x£s, kg)
Table 3 Body weight difference between urban and rural areas of
Han primary and secondary school students of different genders

in Xinjiang from 1985 to 2019 (x+s,kg)

3 3
R G oM A
W kE | Bk
% 1985 3668 38.68+13.62 4283  36.88+13.40 30.12
1995 1800 42.44+14.90 1800 39.17+13.96 37.55
2005 2608 46.07+16.28 2530 41.84+14.78 30.45
2014 1800 49.13+17.17 1800 46.05+16.24 36.44
2019 1813 50.60+18.38 1693 48.20+17.61 35.64
§'S 1985 4283  36.86+11.63 4283 35.93+12.16 30.12
1995 1800 39.33+12.10 1800 37.40+12.07 32.55
2005 2615 41.41+12.58 2502 39.09+12.14 32.45
2014 1800 43.57+13.00 1800 41.78+12.62 37.44
2019 1780 44.81+13.96 1702 43.56+13.59 38.64

P E<0.01,

24 #EIGRT O FAKRETRN A M AR
BRI AR REGTT RS P {H34<0.01; %% 8~ 11 %/
BAFN 16~18 % L A BRI AN A BRI 138 3 Box
~Ljung K386 (P {H1>0.05) , ARIMA H5 50 F300 5 5 i
71,2025 F1 2030 4EFM5E 7 ~ 18 % RAR R AL DU 2F A R
FER FR LR 3N, 2025 4F 53 AR W 4R 2 (E 5%
2019 AEHEINIEAR £ WL A AE 15,17 F1 18 2 W44
HEIEM KN Z 5300 2.98,2.72 F1 1.82 kg, #&/R
HAHIE T~ 18 PR ERE K IRE R T B4,

R T AT U R TR A, Ik 4,

R4 HERARREER th /N AR SR A 2025 F 2030 AETHAE

Table 4 Estimation and prediction of body weight model parameters of primary and secondary school students of different genders

from 1985 to 2019 in Xinjiang in 2025 and 2030

Box—-Lj T it

P P — i P jung 2019 4F 2025 AFEFRNAE 2030 4FEFE

Test P1H  ¥I{EH/kg (95%CI) /kg (95%CI) /kg
5 7 3,2,0 0.92 0.67 <0.01 0.85 27.03  28.43(27.12~29.32) 29.32(28.11~29.66)
8 2,1,0 0.95 1.78 <0.01 0.01 31.68  32.24(31.45~33.65) 33.46(32.56~34.25)
9 3,2,0 0.62 1.03 <0.01 0.03 34.67  35.09(34.66~35.96) 36.23(34.96~37.12)
10 3,2,0 -0.41 29.79 <0.01 0.01 40.68  41.21(40.68~42.35) 41.27(40.68~42.35)
11 3,1,0 -0.52 -0.18 <0.01 0.06 4413 44.64(44.12~45.32)  44.76(44.12~45.32)
12 2,1,0 0.95 23.03 <0.01 0.76 50.93  51.42(50.96~52.14)  51.63(50.96~52.14)
13 3,1,0 -0.58 7.54 <0.01 0.22 58.60  58.91(57.98~59.67) 59.13(57.98~59.67)
14 3,1,0 0.94 30.87 <0.01 0.96 62.44  62.96(61.34~64.23)  63.84(61.34~64.23)
15 3,1,0 0.94 37.19 <0.01 0.60 64.00  64.56(63.56~66.45)  65.21(63.56~66.45)
16 3,2,0 0.91 0.71 <0.01 0.99 63.82  64.80(63.56~66.45)  65.32(63.56~66.45)
17 3,2,0 0.89 10.23 <0.01 0.74 67.77  68.22(67.34~68.45)  68.69(67.76~69.23)
18 3,1,0 0.92 7.71 <0.01 0.23 67.85  68.54(67.76~69.23)  69.12(68.76~69.97)
s 7 2,1,0 0.94 17.38 <0.01 0.89 21.91  22.26(21.95~23.42) 23.45(22.35~24.12)
8 3,1,0 0.92 13.22 <0.01 0.40 2470 25.00(24.36~25.68) 25.78(24.69~26.22)
9 1,3,0 -0.98 -43.28 <0.01 0.97 27.96  28.57(27.63~29.14) 29.71(28.14~30.21)
10 1,2,0 -0.99 -74.53 <0.01 0.96 30.75  31.22(30.52~32.14)  31.74(30.78~32.54)
11 3,2,0 0.96 18.13 <0.01 0.34 35.69  36.81(34.96~37.12) 37.38(35.75~38.23)
12 3,1,0 0.97 6.57 <0.01 0.53 39.95  41.42(40.68~42.35)  42.03(41.21~42.98)
13 3,1,0 0.98 3.06 <0.01 0.77 44.98  45.72(44.35~46.32) 47.36(45.68~48.21)
14 2,1,0 0.97 3.96 <0.01 0.74 48.26  49.63(48.12~50.16)  51.32(50.96~52.14)
15 3,1,0 0.98 3.21 <0.01 0.94 50.68  53.66(51.65~54.32) 54.12(53.69~55.32)
16 0,2,0 0.95 10.25 <0.01 0.04 5275  53.74(51.65~54.32)  54.68(53.69~55.32)
17 0,3,0 -0.97 -23.56 <0.01 0.03 53.44  56.16(55.32~56.98) 57.19(55.32~58.21)
18 0,2,0 0.99 2.47 <0.01 0.04 53.63  55.45(54.32~56.51)  56.96(55.32~58.21)

£ : Box—Ljung Test P {H>

(=]

.0.

W

VL9 B, B ST 4

3 itig
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