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Abstract

Objective: To explore the relationship between high school students’ physical fitness and the 20 m
Shuttle Run Test (20 m SRT), and provide a reference for improving teenagers’ physical health.
Methods: A questionnaire survey and 20 m SRT test were conducted among 7848 high school stu-
dents in Jiangxi Province and Shangrao, Ganzhou, Nanchang, Ji'an, Qinhuangdao, Tangshan and
Chengde of Hebei Province from September to October 2023 by a convenience sampling method.
Spearman’s bivariate correlation was used to analyze the correlation between physical fitness
scores and 20 m SRT scores. The correlation between standardized scores of different physical fit-
ness indicators and 20 m SRT-Z values was analyzed with restricted cubic splines. The test was used
to compare the distribution difference of 20 m SRT level among different demographic groups of
high school students and its correlation with physical fitness level. Binary Logistic regression anal-
ysis was used to infer the strength of the association between physical fitness level and 20 m SRT
level. Results: Spearman and restricted cubic spline analysis showed that the physical fitness test
scores of male and female students were correlated with 20 m SRT scores, and the PFI of different
genders and the overall PFI were correlated with 20 m SRT scores (All P value < 0.05). The test re-
sults show that there are significant differences in the 20m SRT level among the gender, grade, place
of household registration, father’s occupation, mother’s occupation, family economic level and
whether the only child of high school students (All P value < 0.01). The overall 20 m SRT level
showed significant differences among grip strength, standing long jump, sit-up, 50 m running and
PFI groups (All P value < 0.05). Multivariate Logistic analysis showed that the overall 20 m SRT level
and grip strength (OR = 2.39, 95%CI = 2.10~2.72), standing long jump (OR = 1.57, 95%CI =
1.37~1.80), 50 m running (OR = 2.83, 95%CI = 1.37~1.80), and so on. 95%CI = 2.56~3.14) and PFI
level (OR = 6.99, 95%CI = 5.99~8.17) were positively correlated (All P value < 0.01). Conclusion: The
physical fitness index test scores of high school students are correlated with 20 m SRT scores.
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1. 518

L ilifiif 73 (Cardiopulmonary fitness, CRF)fE IMAFFEE SRS HIRE )T, 5 AMBOILE RSE. IR RSE
NRERREY), 2T D AR R B ZELE P2 [1] . 2019 4 v (B 22 AR AR5 5 (e R BT 45 R 2o, R
LA OTI 71 /KT BAR S AR s, (I AT BAROKT[2]. ET, 1R CRF SRS LE & />
AR RO SE R R R [3]. AR IE M, (K CRF MU 5.0 BE 4], DhRe 2 RAINGE 95 45 5 1E[5]
AR, IEFREIN RO IME BRI[6] R PRI [7] 55 B AR, L2 S5O0 R BR8], AHRWTFLRH,
JLEF/DHE CRF KPIEZ AW TREES, K 2IE NN 2 iiE. §la, Konty FEAWTTER, 1E
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2006~2016 4E 8], £ 7~17 % )L#HEFH /D EIRMHE CRF 6 H M 15.5%1 K & 23.3%[9]. KH 27 A H
BIXLEEDE SR AEE R CFR A H 2 10 2 1) 34.7%35 K 2 18 %/ 1) 59.7%, 4 10 % 1] 18.7%
WK 18 B[ 27.1% [10]. AT, JLEFH/DEM CRF SARBUN T2 Bl TAE AU L [ B i I 1) 1]
B, AR T SORH S TR T it ok e 7 /D A O i 7P

ORI, MaTsen ) L340 7K F eI R 2 1 A AR N 2R [11] [12] (& R sy
AARAEH) . B ARFREER F[13] [14] (Wnifgdk @ FEAT H B 250) . #E& BRI [15] [16] (WK EEE T 44T
Atk ir) . AEVE BRI R [17] [18] (W stk J s sk P AEIRAR D) 5 . B PR R e i & ) LB 7 /D 4R
AR R AR AR, AR, TR RS SRR R R AE A TR AN & O e . Il andg
FEiE ] DL K T h R A 7, TR AR S 26 [19] . LA RIBE 78 2 BONIZ B RE 71[20] Ak
AIB B EL AN B A TE B K P [21) 5507 RV 5 ) LE T /D4 CRF [ROREE, 17 45 A 40 5 {8k FEFE A (1) SR BRI 7
AT A o AT AR SC RIS R, ARA R 25 20 m AR IR B[R] A7 78 SRR [22] 1T 4% T B A 3% SR A A VPR
JR A e B L, 6T TRIN CRF (K R B B . VR 2 WL O & UE SO i iR 7755 2 i i 8 ) 0
ZIE ARG, R O KEESE R K CRF & /D E — ML fE R R 2R, EAZETE R Tk
HORW ST ZES, REREI A & T, HA R MREAREVDN, BEIRWETNEAERR,
AREFEAS W MARRMEA L. HT I, AHRRE ST SRR, S &S AR FTER S 20 SRT
PG I RER, A5 B RN EE T R AT TR 3SR

2. MREFHE
2.1. WK

T 2023 4£ 9~10 H, REUTEFMFERI 5%, T 2023 4F 9~10 A XL IGA A b ik, S0, A .
Fa, REL. Bl RE 7 HgAT RS, B HE 4 Frmh (2 BT 2 BrAR), Al 28 A
. WEE B =g, BANESBENIER 2 NEE, SYEABADT 50 N, AECAS N H AR BEAE
JRANT . FEATH 8500 13 145, HERR B B AR R BUR IR > 5% 5, WG &n A 7848 1y, A
AR 92.33% W TR GV BRI 70 A N 16.97 £0.74 %, Horh 534 2884 A (36.7%), 4= 4964 A (63.3%)
T EGL 2309 44(29.4%), 1A 4E4K 3500 £4(44.6%), 1R —4EZ% 2039 44(26.0%) . A VK2R B 4 A A,
WEATRR A KBRS RE, FLILAEY &SRR EZ R aAE@ S R2023-5).

22. A

2.2.1. pEPE
MG N A EBEAFEPEENAFEARBEMEN . FF. FEEFTER. EEME T L) KEBER
REEBNMEACCALFRE . FKEELFOIRILE) .

2.22. FERRMAS PFIHE

St A TR 1. SLEBRE . 30 s AMEMERAA. 50 m I LL K A (L AT JE S B £ 1A 2 FK T S E AT
PR, A2 SR B TR (T, TXUT-013)8E47, MRS RE MM AT, Wikt d, 2
A WEAEE I, BRI TERRENIE, e MR, O TR E R YE, IS AT =R,
B 2B = VAR Hh R B R RS N B & 5 R, AE ST ki b, B T 37 Bz R (V9 5T, N5635).
MR T e R 5, XURIRIB Bk, ERAFER BB, o HIECE FBOE S A M. &
AR B AT =R AR, I U P I R RS B 28 45 T o A B RS AR U R 1 SR P s 110 /8 7R A 4
BT BRI B WS — 184, FFEM G SR ™ RO E b AR . DARHE R 2R E A 1 &
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B SRR AMEN R AR IR, RS UHERRZE IR . B % TR R TR AR T IR RS . MR BEAT 40 2 J5 Rl s 55
P, MWIAKST > Prs NEER, WIANGT < Prs NIREESR[23]. BT 50 m BGTROR, AMAci S 35 ik
550 [AIBE 50 m MM ST < Pos AN . #27RH « I RARTURIN 4B BE T I, AR H R
RIAT CERZAE TR HE) ST DL EFaFRI Bl N R G — a8t g A7 Rl

H4 5 TR AEAR B GHREE ] . R H e BT AR e, THE Z 70 [Z2= (B SRR FdadrseillfE —
TRV B HER] . & SRR Z 7 BOH IS5 H PRI, X 50 m B4t Z 43 IO SeE(Z 53 2ok 7R 52
B RGUEIR) e AW PRI=Z sy +Z e + Z vz + Z wprin. — Zsom o AW TS 5647 FbRME, K
i Prs NIHE R, F PRIAZERS . PERHHT 2B RRIESEH, B Z 5y > Prs Nm%Ed, Z7) < Prs AKEE
%[24].

2.2.3.20 m SRT iz

121 20 m SRT il &0 filiiiit 737K~ o AR 70 0 4 B JE Sl R um 4R — M, 40 246 2 Ja FEBE & R 1T
R 2 T AR B EN o S eI B T A ) — R, B MR A S ¥ 20 m SRT
MR BRG] FER AT AR AL TR 5 H B S . MEdEAT 70 B E R g, RISt >
Prs AR, MRS < Ps AKEH[23].

2.2.4. REEH|

B BN 72 s BN 5 2R, FFRR G0 — BRI S 5 R AL B4R U lAR v 5 . R
MRS, T2 SR (8 58— RN L5 BUBUM R & gE i & 2 PRSI IR (8]0 15~20 min,
IR PN SR B I R AR G IR R, () 3RS SE R AN AL B R 40— . 7E 20 m SRT AT #EAT
BRI AL AT IR 523, IR AR . DB, $RBEge. MRl T, 8 N—4, £
DT 46 i o I K

2.25. GEFESE

NG RTESHAALE, B SPSS.26.0 it AFATEHE 1. THEFOR LLEIE (n) sk E 4
Lb(%) %7, 12 H Spearman P78 &AH 573 4T % 005 4R 3 0 S 5 20 m SRT &G AH 1t o R A IR il 457
TR AN F B R 2 i bn 5 20 m SRT-Z EIRICEL, B 2 ki th i & 42 20 m SRT /KFAEA A
N FVAREAE 2R ) 43 A 22 5 S L 5 B AR R /K OCIE . 8 =00 Logistic [51A 4 AT 4E W7 & 74 22 T /K7
5520 m SRT /KPR BRIREE . XA 46 7K 1 o = 0.05.

3. /R
3.1 SHhEBEERS 720 m SRT EK LB

£ Kolmogorov-Smirnov test 1F25 737 k46 i 7= & T B4 22 5 &% 20 m SRT Mgt RIEIES 3. FET
IR Spearman AH 20 BT & T B4 5 415 20 m SRT RSB, 45 R B R AEMEME AR, r=
0.220; #, r=0.239). VEBE(S, r=0212; %, r=0.440). {PEMEZAL(H, r=0.046; %, r=0.125).
AR AR (B, r=0.041; %, r=-0.117). 50 m 5%, r=-0.079; %, r=-0.351)1 53 20 m SRT
MG AE 35 EAH G (P {351<0.05) « ANFEIVER] PRI (554, r=0.574). (&, r=0.520)F1.54% PFI (r=0.593)
L5 20 m SRT [AIfF7E R BL(P {H135<0.05). BtAl, BT 7R A5 B e, FRHEHA &N AIC BRI s A dE
LRI, WP . BRI H Fa 45 70 0 o0 )= i, AR RoR, BAAE Z B IME. Z Bk
Z AMEMEARME . Z ABATARRGJEE S Z 50 m {f 55 Z 20 m SRT {EAZAE KB (F 155 %)~ 55.67. 45.41. 29.69.
37.51. 38.83, P1H <0.05); ZLAAE ZEIME. Z rEBbitia. Z fENEAME . Z ARALARRT FEE & 250 m

DOI: 10.12677/aps.2025.134069 495 RE Rt


https://doi.org/10.12677/aps.2025.134069

RIT 4

fH5 Z 20 m SRT {H KRBT A Guit 522 U(F E 53118 69.73. 202.49. 24.27. 35.70. 92.60, P {i <0.05).
ANFEIPE S B Sk PRI 5 20m SRT G475 R BR(F 1853 7l v 328.98. 423.02. 967.54, P {A <0.05). LK
1~3,

17

L 5E iz
iR A
AR AR T i
50mpl

o
2

byt

Z-score 20m 133 [l i

-10
Z-score BRI H 51

Figure 1. Correlation between high school boys’ physical fitness scores and 20 m
SRT performance
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Figure 2. Correlation between high school girls’ physical fitness scores and 20 m
SRT performance
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Figure 3. Correlation between physical fitness index and 20m SRT per-
formance of high school students
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3.2. NRIAOEFHEANSEFE 20 m FEMBRERHER

7848 &= H AR R T 4 BB R, 20 m SRT FRGATE =1 AE 3l (2 = 646.184) . 42 () = 527.948).
FEERTEEHL (2 = 6.010). SSEHRNV (2 = 46.092) . BESEHRV (2 = 44.810). FEELHF7KF (42 = 23.506) LA J% &
AT 22 (% = 5.077) 28 5 (B ¥ A7 7E 56 35 M 25 57 (P {63<0.01). WL3% 1.

Table 1. The distribution difference of 20 m round trip running level among high school students in different demographic groups

F 1 SPE 20 m FRMKFEREAOFFHEARN BN HES

43 AE K FKF 7fE P&
5 646.184 <0.001
% 2884 1080 (37.4) 1804 (62.6)
s 4964 3325 (67.0) 1639 (33.0)
T4 527.948 <0.001
e 2309 1754 (76.0) 555 (24.0)
- 3500 1716 (49.0) 1784 (51.0)
= 2039 935 (45.9) 1104 (54.1)
R 0.898 0.343
wFE 5582 3152 (56.5) 2430 (43.5)
A 2266 1253 (55.3) 1013 (44.7)
&P AEHE 6.010 0.014
IR 2809 1525 (54.3) 1284 (45.7)
et 5039 2880 (57.2) 2159 (42.8)
ALSRER. 46.092 <0.001
A% R 688 361 (52.5) 327 (47.5)
TA 1785 999 (56.0) 786 (44.0)
A AR R 568 324 (57.0) 244 (43.0)
A 762 480 (63.0) 282 (37.0)
KRR 1411 704 (49.9) 707 (50.1)
HoAth 2634 1537 (58.4) 1097 (41.6)
BESEERY. 44.810 <0.001
NG 636 337 (53.0) 299 (47.0)
TA 1423 773 (54.3) 650 (45.7)
AN 663 367 (55.4) 296 (44.6)
HA 611 379 (62.0) 232 (38.0)
LRI 1400 704 (50.3) 696 (49.7)
Fopth 3115 1845 (59.2) 1270 (40.8)
FRELTKF 23.506 <0.001
R 338 153 (45.3) 185 (54.7)
Bz 1025 568 (55.4) 457 (44.6)
— & 5527 3166 (57.3) 2361 (42.7)
LI 643 359 (55.8) 284 (44.2)
TR 315 159 (50.5) 156 (49.5)
REMETL 5.077 0.024
= 1558 914 (58.7) 644 (41.3)
5 6290 3491 (55.5) 2799 (44.5)

E: (O )NAE T E%.
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Table 2

3.3. BFESEFRERRKES 20 m {EiRHASHIXE

K& 20 m SRT /K-F7EHE /(% = 768.980) 7€ Bkiz () = 1246.269). fHEMEZAL(2 = 8.467). 50 m il
(o = 784.414) J2 PFI (% = 2022.801)2H jy [AI A7 i35 P 22 53¢ (P {645<0.05) . X PERIHAT/H RS, HAML
A= 20 m AEIR B K TAESR 11 (2 182 5 9 139.900. 60.929). 37 5E Bzt (% 18 73 7 v 129.388. 758.156). i1 fib
HELAA (2 {53591 v 6.102. 81.928) 50 m i (,? {E 4371} 18.015. 587.183) & PFI (3 {& 43 7> 100.672. 82.965)
A A A 3 M 2 (P {6 341<0.05) . WL 2,

. Correlation between high school students’ physical fitness level and 20 m round trip running level

%2 BRESHERKTS 20 m FEHIKTRILR

B4 4t A
AR ANB Kk mk AHE O PE A gk mk AHE O PHE O OAE gk wmk  AHE P
¥ ¥ F

B 139.900 <0.001 60929 <0.001 768.980 <0.001
N 850 469 1683 898 1983 536

AT 1319 612y (35.6) 2581 (652) (34.8) 2519 787y (21.3)

- 663 902 1205 1088 2422 2907

AT 1565 0 or) 2383 (543) (45.7) 5329 (45.4) (54.6)

;2 129.388 <0.001 758.156 <0.001 1246.269 <0.001
. 931 553 1954 511 2930 908

A 1484 052y (37.3) 2485 793y (20.7) 3838 763) (23.7)

- 562 818 1024 1475 1475 2535

AR 1400 e ey 2499 (410) (59.0) 4010 368) (63.2)

e

b 6.102 0.014 81.928 <0001 8.467  0.004
. 787 650 1623 822 2063 1499

f]7ACF 1437 4 8) (45.2) 2445 66.4) (33.6) 3562 (579) (421

S 726 721 1355 1164 2342 1944

BT 1447 600 o) 2519 (528 (46.2) 4286 (546) (45.9)

A

Jéﬁg‘g 0541 0.462 1147 0.284 0.046  0.830
y 706 621 1637 1061 2218 1742

] 1327 555y (6.8 2698 (50.7) (39.3) 3960 56 0) (44.0)

e 807 750 1341 925 2187 1701

HKT 1557 (51 8y (48.2) 2266 599y (40.8) 3888 (563) (438)

52@““ 18,015 <0.001 587.183 <0.001 784414 <0.001
N 872 682 1897 568 2633 965

AT 1584 569 (43.9) 2485 (77.0) (23.0) 3598 739) (26.8)

- 641 689 1081 1418 1772 2478

HKTE 1330 465y (51.8) 249 433) (56.7) 4250 117y (583)

PFI 100.672 <0.001 82965 <0.001 2022.801 <0.001
N 901 560 1648 837 3195 736

AT 1461 617y (38.3) 2485 (66.3) (33.7) 3931 813) (187)

- 612 811 1330 1149 1210 2707

HKT 14234370y (57.0) 2419 (537) (46.3) BT 309) (69.1)

E: (O )NAE D E%.
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34. BREHEFRRKES 20 m {EiRERKFHY Logistic 247

DA A SR K- (18 70 S Bk AMEMEZ AR, 50 m #l. PRI AKSFRME N =K P =0, /K
= 1) NHA &, 20 m SRT /K P NRAZR(FE AT =1, KK =0)#4T Logistic BI04, MERERE
o, AREIR, EAE 20 m SRT /KT 542 /1(OR = 2.39, 95%CI = 2.10~2.72). 7.5 Bk (OR = 1.57, 95%Cl
=1.37~1.80)~ 50 m {i(OR = 2.83, 95%Cl = 2.56~3.14) } PFI /K*F*(OR = 6.99, 95%CI = 5.99~8.17) 2 IF 4 5%
(P fE34<0.01). RIS ZfE, 534 20m SRT /KF54#E 77 (OR = 2.19, 95%Cl = 1.85~2.59) /. 7& Bkt (OR
= 2.21, 95%CI = 1.85~2.764). 50 m HI(OR = 1.41, 95%CI = 1.22~1.64) &% PFI /K*F*(OR = 1.37, 95%CI =
1.14~1.65) 2 IEAH (P {534<0.01). %4 20 m SRT /KF 5 377 Bz (OR = 3.10, 95%Cl = 2.68~3.59). 50 m
HI1(OR = 3.46, 95%CI = 3.05~3.94) Jz PFI 7K°F-(OR = 1.92, 95%CI = 1.64~2.24) 5 IEAH<(P 1634<0.01). "L
% 3.

Table 3. Logistic regression analysis of physical fitness level of high school students and low level of 20 m round trip running

= 3. BPRESKRFUKTES 20 m EIRERKTFH Logistic E1YF 5347

L KD Btk c
45 OR OR OR
PE  osocnr PE P gswcnm  PE AE gsecy PHE
#7
K 1 1 1
o 2.19 1.06 2.39
BAFE 0782 (Lo5-250) <0001 0080 o7 o 0402 0870, 0% o, <0.001
AL 5E Bk
KT 1 1 1
. 2.21 3.10 1.57
KAFE  0.792 (Leso6q 0001 LIBL o eiiaeg <0001 0453 7 g <0.001
frp iR Ak
Rk T 1 1 !
. 0.96 B 0.76 B 0.82
AR 0087  (og1-115 0678 0043 (g49-103 0738 0093 ()g3117 0833
50 m B4
K 1 1 1
o 1.41 3.46 2.83
BAFE 0344 (Loo-ieq 0001 1242 g olo. <0001 104, iy, <0.001
PFI
KT 1 1 1
. 1.37 1.92 6.99
AFE 0317 (L1d-165) <O00L 0650 o, <0001 1945 o7, <0.001

T B AL PR, PAERTERL . SORMNE. BERIRME . SUEATKE . R MAE T LR, B ). RN
FURERTAEML. SR, BERBUL.. KK REMAT LHR.

4. g

AHFFTLL 20 m SRT k&&=t 4k CRF K1, *t 7848 4 b AL HE 27, b4 20 m SRT ik
KPS H R 55 (56.1%), Hm T EEEE2216 YT %2 X JLEEH /D 20 m SRT-Z AL H R
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(44.7%)HIEEF . R E AR RS AR RS R EoR, REE DA O 1K BRI RS,
(A EARIE A T RARAKT, D21 2 AR A FR TR bR A Lo 2 T PR35 [25]. B4 —Diwt se R B,
CRF /K5 SR UAH ., 1K CRF Al REx S 80— FR AR TR 0] 1, I FLAEE R XU 7 B 2 R 4 28 Jl
BPHA[26]. BAlE, JLETF CRF KPR R R ZE S A & R EN, S REUA 735 3 T e it 5 b
FEEE AR O P B 2 o B

AU R RI, 7848 Lm RTINS, BE CRF /KPR HE Y 37.4%, L4N
67%, HE CRF /KPR AL, 4555 Tomkinson. FMERIHE T —%[27] [28], IS BAAKE HE)
FERR A AT ) 57 T 2 A2 O o MRS [29]0F FR T H /N2 AR AR 2 ) DGBIIR I & R I, L E S 5k E
BAVAE % 2] DSBS AR A . Alires SE[301WF FLIESE, JLEE DFERRS 5T 1IETI KK,
CRF /K- PNk E . WAL RIERIL, FKEZFAKFRT MBI E 4 20 m SRT Mgt b &5 K- 2 s
MR AG H e E wy, gh SR5 5 A — EX[31].
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