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Quality of power for monitoring the physical fitness of Chinese children
and adolescents based on § studies from 1985 to 2019

and long-term development forecasts
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Abstract: Objective To investigate the long-term trend of explosive power among Chinese children and adolescents
aged 7 to 18 years from 1985 to 2019, predict the status of explosive power in 2029, so as to provide reference for the
formulation of future physical health policies. Methods The mean, standard deviation, and sample size data of standing
long jump test results for Han Chinese children and adolescents aged 7 to 18 years from the national student physical health
surveys conducted between 1985 and 2019 were selected. Descriptive and inferential analysis were conducted using ¢ tests,
¥’ tests, development increments, and growth rates. Time series analysis was used to predict the mean explosive power in
2029. Results Over the 34-year period, the overall standing long jump performance of children and adolescents aged 7 to
18 years showed a declining trend. The cumulative decline for urban boys aged 7 to 18 years was 2. 24 cm, with a chain
growth rate of —1.77% ; and for urban girls, the cumulative decline was 0. 86cm, with a chain growth rate of —1.12%.
For rural boys aged 7 to 18 years, the cumulative decline was 10. 83 cm, with a chain growth rate of —2.39% , indicating a
relatively large decline; for rural girls aged 7 to 18 years, the cumulative decline was 10. 54 cm, with a chain growth rate of
—2.84%. The prediction results showed that by 2029, the overall level of explosive strength among Chinese children and
adolescents aged 7 to 18 years, both urban and rural, would increase. Conclusion The overall level of explosive power
among Chinese children and adolescents declined from 1985 to 2019 but the rate of decline has slowed in recent years. and it
is projected to increase by 2029.

Keywords: explosive power; physical {itness monitoring; time series; children and adolescents
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Tab. 2 Distance of standing long jump among children and adolescents aged

7 - 18 in China from 1985 to 2019 (cm,x *£5)
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Tab. 3 Comparison of annual growth volume and annual growth chain of the mean value of standing long jump of

1985

2019 AEH RN R M DX 7~18 & LB A0 AF 37 Bk 349 {10 4F 3 < Bt FTAR 3SR 3R L X e

children and youth aged 7 - 18 years old in different regions of China, 1985—2019

A iy / W B A Wi &k R G
%) i 1985 1995 2005 2014 2019 1985 1995 2005 2014 2019 1985 1995 2005 2014 2019 1985 1995 2005 2014 2019
7 OWKE EH — —4.24—1.68—0.94 —0.94 — —3,77 —2.81 —1.13 —1.13 — —5.08 —1.72 —0.98 —0.98 — —7.63 —0.11 —0.81 —0.81
(em) Bif — —1.68 —3.36 —4.30 —5.24 — —2.83 —1.40 —3.01 —4.14 — 407 2.35 137 0.39 — —0.99 —1.1 —1.91 —2.72
BRHEE R —  —3.30 —1.35 —0.77 —0.77 — —3.19 —1.55 —0.98 —0.98 — —3.94 —1.39 —0.80 —0.80 — —6.30 —0.10 —0.71 —0.71
(%) it — —1.27 —2.63 —3.39 —4.16 — —2.39 —0.12 —2.54 —3.52 — 370 2.31 1L.51 0.70 — —0.50 —0.60 —1.32 —2.03
8  WKE M — —3.61 —3.04 —0.83 —0.83 — —2.17 —1.31 —0.64 —0.64 — —3.81 —2.21 —2.25 —2.25 — —3.96 —1.82 —2.27 —2.27
(em) Bi — —0.36 —3.4 —4.23 —5.06 — —1.23 —0.08 —3.22 —3.86 — 7.45 5.24 2,99 0.74 — 344 1.62 —0.65 —2.92
PR R —  —2.59 —2.24 —0.63 —0.63 — —1.69 —0.60 —0.51 —0.51 — —2.73 —1.63 —1.68 —1.68 — —3.05 —1.45 —1.83 —1.83
(%) Bit — —0.20 —2.44 —3.07 —=3.69 — —0.99 0.56 —2.58 —3.09 — 6.05 4.42 2.74 1.05 — 3,00 1.55 —0.28 —2.11
9 WRKE M — —3.97 —4.91 —1.84 —1.84 — —3.33 2,41 —0.66 —0.66 — —2.61 —5.33 —3.06 —3.06 — —4.29 —3.32 —1.46 —1.46
(em) 23 — —0.42 —5.33 —7.17 —9.01 — —0.92 0.34 —4.95 —5.61 — 9.03 3.70 0.64 —2.42 — 444 112 —0.34 —1.8
WK R —  —2.66 —3.37 —1.31 —1.31 — —2.39 1.96 —0.50 —0.50 — —1.75 —3.63 —2.16 —2.16 — —3.09 —2.47 —1.11 —1.11
(%) Bt — —0.23 —3.60 —4.91 —6.22 — —0.63 —1.70 —3.61 —4.11 — 6.70 3.07 0.91 —1.25 — 3.62 1.15 0.04 —1.07
10 HWRE &M — —557 =557 —0.95 —0.95 — —5.71 3.43 —0.65 —0.65 — —2.42 —6.19 —2.32 —2.32 — —4.76 —3.97 —1.46 —1.46
(em) 23 — —1.53—7.10 —8.05 —9.00 — —2.19 —1.02 —4.94 —5.59 — 9.45 3.26 0.94 —1.38 — 5.80 1.83 0.37 —1.09
WK R —  —3.51 —3.64 —0.64 —0.64 — —3.85 2.42 —0.46 —0.46 — —1.53 —3.98 —1.55 —1.55 — —3.21 —2.77 —1.05 —1.05
(%) Bit — —0.90 —4.54 —5.19 —5.83 — —1.42 —1.68 —3.36 —3.82 — 6.59 2.61 1.06 —0.50 — 446 169 0.64 —0.40
11 #KHE B8 — —5.25—5.65—0.87 —0.87 — —5.46 2.45 —1.13 —1.13 — —2.74 —5.79 —1.36 —1.36 — —4.86 —3.25 —1.58 —1.58
(em) B3 — —0.81 —6.46 —7.33 —8.20 — —1.87 —1.01 —6.36 —7.49 —  10.16 4.37 3.0l 1.65 — 578 2.53  0.95 —0.63
WRKEREE R —  —3.14 —3.49 —0.56 —0.56 — —3.50 1.77 —0.77 —0.77 — —1.65 —3.54 —0.86 —0.86 — —3.14 —2.16 —1.08 —1.08
(%) Bit — —0.41 —3.90 —4.46 —5.01 — —1.14 —2.51 —4.14 —4.91 — 6.77 3.23 2.36 1.50 — 423 2.07 0.99 —0.08
12 #WKE B — —6.09—3.57—135—135 — —7.8 14 —2.91—2.91 — —3.83—1.41 —2.17 —2.17 — —6.11 —2.49 —3.33 —3.33
(em) 23t — 1.88 —1.69 —3.04 —4.39 — —2.71 —1.50 —8.1 —11.01 —  12.06 10.65 8.48 6.31 — 546 2.97 —0.36 —3.69
B R —  —3.42 —2.08 —0.80 —0.80 — —4.83 1.12 —1.91 —1.91 — —2.18 —0.82 —1.27 —1.27 — —3.79 —1.61 —2.18 —2.18
% it — 1.27 —0.81 —1.61 —2.42 — —1.57 —2.81 —5.09 —7.00 — 7.75 6,93 5.66 4.39 — 3,94 2.34 0.15 —2.03
13 HKE B — —5.93—3.47 0.84 0.8 — —7.88—1.40—2.84 —2.84 — —5.04 —0.07 —0.87 —0.87 — —7.11 —3.27 —3.04 —3.04
(em) Zi} — 6.35 288 3.72 4.56 — —0.59 —1.55 —5.65 —8.49 — 12,27 12.2 11.33 10.46 — 3,40 0.13 —2.91 —5.95
KR R —  —3.05 —1.84 0.45 0.45 — —4.72—0.12 —1.81 —1.81 — —2.64 —0.04 —0.47 —0.47 — —4.26 —2.04 —1.94 —1.94
% Bt — 3.69 185 230 276 — —0.15 —1.31 —3.36 —5.17 — 7.31 7.28 6.81 6.34 — 2.45  0.41 —1.53 —3.47
14 KR BW — —6.01 —2.84 0.43 0.43 — —8.39 —0.08 —2.94 —2.94 — —3.27 —0.30 0.06 0.06 — —6.97 —2.28 —2.62 —2.62
(em) 23} — 7.24 440 4.83 5.26 — —1.19 —0.60 —4.25 —7.19 —  14.35 14.05 14.11 14.17 — 314 0.86 —1.76 —4.38
BB R —  —2.89 —1.41 0.22 0.22 — —4.99 0.56 —1.84 —1.84 — —1.62—0.15 0.03 0.03 — —4.13 —1.41 —1.64 —1.64
% Bt — 3,92 251 273 294 — —0.52 241 —2.44 —4.28 — 7.91 .76 .79 T7.82 — 2.25  0.84 —0.80 —2.45
15 HRE B — —6.93—1.20—1.77 —1.77 — —10.55 0.34 —2.48 —2.48 — —3.53 2,46 —1.96 —1.96 — —7.94 2.45 —5.70 —5.70
(em) Zit — 6.92 5.72 3.95 2.18 — 1.85 1.96 —0.07 —2.55 —  13.50 15.96 14.00 12.04 — 3.29 574 0.04 —5.66
PR R —  —3.15 —0.56 —0.84 —0.84 — —6.09 —1.70 —1.52 —1.52 — —165 1.17 —0.92 —0.92 — —4.63 1.50 —3.44 —3.44
% Bit — 3.57 3.0 217 1.34 — .62 3.43 0.44 —1.08 — 701 8.18 7.26 6.33 — 2.38  3.88 0.44 —3.00
16 WkE BH — —5.28—-1.72-2.96—-2.96 — —6.33 —1.02—2.70 —2.70 — —2.29 —0.09 —3.33 —3.33 — —6.12 0.88 —4.74 —4.74
(em) Zit — 6.17  4.45 149 —1.47 — 513 242 0.73 —1.97 — 13.31 13.22 9.89 6.56 — 4.87 575 1.0l —3.73
KRR R —  —2.33 —0.78 —1.35 —1.35 — —3.66 —1.68 —1.64 —1.64 — —1.03 —0.04 —1.51 —1.51 — —3.55 0.53 —2.84 —2.84
% Bt — 3,00 2.22 0.87 —0.48 — 3.44 245 0.78 —0.85 — 6.50 6.46 4.95 3.44 — 3.26 3.79  0.95 —1.89
17 #KHE B — —4.28 —3.64 —3.61 —3.61 — —6.30 —1.01 —1.57 —1.57 — —2.58 0.60 —4.57 —4.57 — —5.47 0.47 —4.82 —4.82
(em) ZBif — 5.68  2.04 —1.57 —5.18 — 413 177 0.88 —0.69 — 11.46 12.06 7.49 2.92 — 443 490 0.08 —4.74
KRR R —  —1.86 —1.61 —1.62 —1.62 — —3.64 —2.51 —0.95 —0.95 — —1.13 0.27 —2.02 —2.02 — —3.17 0.28 —2.87 —2.87
(%) it — 2.66 1.05 —0.57 —2.19 — 277 1.4 0.82—0.13 — 5.44 570 3.68 1.66 — 291 3.20 0.32 —2.55
18 HKH B — —4.87 —3.36 —5.34 —5.34 — —6.20 —1.50 —1.62 —1.62 — —1.66 —0.72 —5.94 —5.94 — —4.74 —0.44 —4.90 —4.90
(em) Zif — 3.21 —0.15 —5.49—10.83 — 3.91 112 —0.22 —1.84 — 10.91 10.19 4.25 —1.69 — 4.80  4.36 —0.54 —5.44
WREREE R —  —2.10 —1.48 —2.39 —2.39 — —3.58 —2.81 —0.98 —0.98 — —0.72 —0.32 —2.61 —2.61 — —2.74 —0.26 —2.92 —2.92
% Bt - 151 0.03 —2.35 —4.74 — 2.62 —1.40 0.13 —0.85 — 5,14 4.82 2.22—0.39 — 310 2.84 —0.08 —3.00
PG M2 M B AWM 7~18 Z ¥k, LA D HER .
SRS 2019 AFEFFP RN RE. LR 4. NITF s W
95 (MISE) {1 1 41 5 6 i) e 970 6700 6 0 00 452 22 T *
HEB 2, B AT 000 4SS 8 7E 45 AR % B i MSE {8 2 4 301 BRABAAZTREARALY AKX 1985—

N=|

[l . B MSE {8 ¥ 75 4 BEIE B 9 9000 5 22 78 € H
T 58 /N 4 90 TR A 38 B B (] e 2710 48 28 ) A ] 3l
DA [R] 4F % L B 75 /0 AF 0k e T 3% 5 Y 150 A 4K

2019 4EH[E 7~18 & JLEF DA K 1 R BT K
WS AT o b, 34 AR R 7T~ 18 B LE G
ARHR K J1 2 TREAROK S BT B S HLE 2019 AFRS
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F 4 HE 7T~18 ZILEFE AE 7 E BEIE AR R IR LA T S B0 T K ST Bkt Y (8 T
Tab. 4 Model parameter estimation and mean prediction of standing long jump for Chinese children aged 7 - 18 years
P CES gy
b IX T ARIMA Box-Ljung 2019 2029 . ARIMA Box-Ljung 2019 2029 .
(%) e . 95%CI MSE " . 95%CI MSE
iR test P MM BME BiR test P MM BIME
W7 (1,1,2) 0. 25 121.50 122.26 4 117.49~127.02 3.55 (1,1,2) 0.22 114.20 116.104 112.50~119.69 4.34
8 (1,1,2) 0.09 131.80 131.80— 127.24~136.35 3.55 (1,1.,2) 0. 20 124.10 124.424 121.60~127.24 4.34
9 (1,1,2) 0. 04 138.70 138.70— 131.11~146.28 3.55 (1,1.2) 0. 10 131.80 131.834 127.56~136.11 4.34
10 (1,1,2) 0. 04 146.40 146.40— 136.66~156.13 3.55 (1,1,2) 0.11 139.00 139.164 131.91~146.41 4.34
11 (1,1,2) 0.03 155.40 155.40— 146.63~164.16 3.55 (1,1.,2) 0.03 146.00 146.00— 141.36~150.63 4. 34
12 (1,1,2) 0.16 166. 80 166. 80 155.64~177.95 3.55 (1,1.,2) 0. 05 149.10 149.10 140.09~158.10 4. 34
13 (1,1,2) 0. 54 185.90 188.43 4 180.22~196.64 3.55 (1,1,2) 0.07 153.90 153.90— 147.32~160.47 4.34
14 (1,1,2) 0.53 199.30 201.614 193.05~210.15 3.55 (1,1,2) 0.12 156. 60 156. 60— 150.05~163.14 4. 34
15 (1,1,2) 0. 44 210.10 213.28 4 204.39~222.18 3.55 (1,1,2) 0. 28 160. 70 164.744 155.60~173.86 4.34
16 (1,1,2) 0.43 216.40 221.06 4 212.26~229.86 3.55 (1,1,2) 0. 26 162.30 166.514 158.34~174.68 4.34
17 (1,1,2) 0. 21 218.90 218.90— 211.04~226.75 3.55 (1,1,2) 0.23 163.60 167.324 159.46~175.10 4.34
18 (1.1.,2) 0. 25 218.50 218.50— 206.27~230.72 3.55 (1,1,2) 0.21 162.80 162.80— 155.14~170.45 4.34
2o (1,1,2) 0.71 121.10 124.614 117.33~131.87 14.37 (1,1,2) 0.15 112.50 112.50— 106.16~118.83 10.58
8 (1,1,2) 0.74 131.30 135.424 126.87~143.96 14.37 (1,1,2) 0. 40 121.70 126.04 4 119.15~132.93 10.58
9 (1,1,2) 0. 38 138.40 144.58 4 134.58~154.58 14.37 (1,1,2) 0. 31 129. 80 129. 80 122.17~137.42 10.58
10 (1,1,2) 0. 32 147.00 153.24 4 142.55~163.92 14.37 (1,1,2) 0. 27 137.90 137.90— 126.13~149.66 10.58
11 (1,1,2) 0.42 156.20 161.164 150.76~171.56 14.37 (1,1,2) 0. 28 145.30 149.814 141.15~158.45 10.58
12 (1,1,2) 0. 84 168.50 171.114 160.34~181.88 14.37 (1,1,2) 0. 31 149.30 149. 30 139.86~158. 73 10.58
13 (1,1,2) 0.79 185.20 185.794 174.78~196.80 14.37 (1,1,2) 0.13 153. 60 153.60— 144.54~162.65 10.58
14 (1,1,2) 0. 68 198.90 197.89y 186.27~209.52 14.37 (1.1,2) 0.16 156. 80 156. 80 148.58~165.02 10.58
15 (1,1,2) 0.57 210.50 209.64y 197.79~221.49 14.37 (1,1,2) 0.62 160. 10 164.894 156.57~173.21 10.58
16 (1,1.2) 0. 39 217.10 218.98 4 207.48~230.49 14.37 (1,1,2) 0.47 162.30 166.64 A 158.6~174.672 10.58
17 (1,1.,2) 0. 45 221.20 223.914 213.73~234.08 14.37 (1,1,2) 0. 45 162.90 167.76 4 160.00~175.51 10.58
18 (1,1,2) 0. 68 221.80 226.594 216.87~236.32 14.37 (1,1,2) 0. 39 162.90 167.87 4 160.41~175.32 10.58

1E: ARIMA RV 3 NS R (pad, @) 2 —D 220 [ BIEF 3P BERL, Hoep AR 3278 A 019, P2 B 01T 69 B 4G MA 2R 8 30 2. q
T BT H TR o I ] 510 A Oy SR i T R A 25 00 B, A A SR B T I 3 T Y 7 ke T 5 B B

EFEF " v 73R8 5L BRI BUNE T B s MSE 305 182% .

TSR, NARFRBRE, B LAk
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T EZE 20142019 4E A AL T R REBH AT
W A B . MR K D KO R B S — A A Bk )
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R IFEHFAER K 0.03%,20 fiE42 50 4L E 80 4F
FRBT S SR & 36 A 1 v W 10 L 1 I AE 20 tiE 4l 90 4R
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K-
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F1% % S 3 ST AL L e D S A A 0 A % 2 R i
2 H g R D1 W TOAE S A KR W £k
55 A= A T 5 A S ) TN L A K
TWH L N LA XA RS ERETNZRA
K A HCAAS 55 L 2 o 55 4 A A PR R K 1 7 T B
AERZTH AR T HT BR8N E UK
L v B34 1 DT B AT S 58 R K g X BEWIAR L T
W A SR L A R T R IR i
RTINS R P W REE 2 M LE T AR R T
£ T L (A B A 20 T3 L 7 A 4E . M
KA FE A e B LB 7 D AR ) 3R B A R i) 22
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$8 S 177 WA T RN 2 P — A L EX R T~
18 % LB AR UL MR K ) (8] ) 22 Sl 75 itk — 2
it e, JLZE TS D AR K J B S 25 el R T —
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T AR B S Bz A R xR 7~ 18 L3
T AME YRR K 1 2R 5 R R S AT o A TR O
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e AARBFFEMIRAFAEA R Z AL & P AT
o PR il e 1T v 2 A A BRE M D
T W TR L B AT — S B9 R R 5 R R B BIF 5 AT il
FHYN 1036 B i B X rp [ 7~ 18 % LB T AR LR
T 3R A 2 Jo i e AL A R LA RS i TR R AT
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