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Abstract

Objective: To investigate the effects of activity level and fatigue on lower limb gait parameters and
the symmetry index of each joint during normal walking in adult male. Methods: Selected 32
healthy young male college students through the BPAQ questionnaire, 16 called active groups, the
other 16, not active groups, using infrared light spot motion capture system to measure the sub-
jects on the campaign run before and after the fatigue of gait motion data, and calculate the on
both sides of the lower limb walking hip, knee, ankle, ASI symmetry index. Exercise repetition
measurement two-factor analysis of variance (ANOVA) was used to examine the effects of different
activity levels and fatigue on lower limb gait parameters and joint symmetry during walking. Re-
sults: No matter the activity level of the subjects or the fatigue state change, the step length (activ-
ity level P = 0.126, fatigue P = 0.825), stride width (activity level P = 0.177, fatigue P = 0.992),
stride frequency (activity level P = 0.111, fatigue P = 0.365), stride speed (activity level P = 0.992,
fatigue P = 0.177) had no significant effect. There was no interaction between activity level and fa-
tigue on ASI symmetry index of both hips, knees and ankles during walking (P > 0.05). However,
the inactive subjects were less able to resist fatigue than the active subjects and were more likely
to feel tired. Conclusion: The step length, stride frequency, stride width, stride speed and the mo-
tion range ASI of each joint on both sides of the lower extremity were not significantly changed
between the inactive group and the active group, indicating that the activity level of the subjects
was similar to the characteristics of natural gait, and there was no significant difference in the
symmetry degree of each joint on both sides during walking. In other words, no matter the activity
level or fatigue state of the subjects, the gait parameters and motion range ASI of the subjects will
not be affected, and there is no interaction. The inactive subjects had worse anti-fatigue ability
than the active subjects. They tended to feel tired, and the degree of fatigue feeling was greater.
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Table 1. List of basic information of research subjects

F 1. MRNERERFRL KR

AR S E 20 FU S E 4L
FR (D) 243+1.7 23.6+1.5

£ fFi(cm) 1793+ 4.9 179.5+5.6
A H# (kg) 86.2+16.3 78.7+92
BMI (kg/m?) 268+4.4 245+32
BPAQ #5545 62+0.6" 9.9+0.9

e ox HEEEEEESR, p<0.01.

2.2. SEWFE

2.2.1. LI

K H LUK Otronic = #EZI1E# #2543 T R 48 (LUK Otronic Motion Analysis System AS100, BLHbF)idE i
LLAMEAR BT SEIN BV SE I = 4RIz Sl i S5 70 . 3R LLAMIFRIC S (Infrared Marker) 8 1>, &5
A >+90 . h/p/cosmos £\ iz 5l & 4B LUKOtronic =4 s E LR S 25 & %5 - Polar
H10 O 2 SR AL I SC 0%, B @R E vl & & s AR E DU B, e,

222, EWHR
ZIRE FHBERZHRNISE . ZIREHEANLRE, RS 10 7080, ARSI H RANE 2 F 00,
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RUEM G M. LI EHET, ZE AT 3 min FERIER). SKIEIRE 23.8°C, ZAHE FigshmEN
IEGEIE o AR URSLIS T EAG AR S MR AN, DL R AR . #ERIEBN S, 1R
& LT 8 M FIROthRIC SR 58 e o [ e AL E N e A IR R e AMNERK A Al
JHEHF MR AN A AR B AL B

NTAZREENIBHHE PR, JeitAT 2 min PRENMHBAT. LRI E, RELIEF IR
SMSERFE, ZRETEINME BT E 60 s Kb SEWE, LSl b5 6l . Wt fE
BE I 2 2R & GO, ISR IF R A B . B AT I LR 57 T 1 P M5 Bk, 5K
U RTS2RE AT A PR S, EERHELE A 3 min: 30 KISHEE S IEE) . TSI S TIE
AR IR BRI 57 FE B, 38 5 W% 57 72 & 5 3% (Rating of Perceived Exertion, RPE)VFE 2 ik & 8 77 FLJE
I8 55 T P A8 TR DSk 32 02 LA RPE 1353 . I8 57 J57E 1 min WA 323038 1E4T 3 AOhrid sifg
EjG, B TESERRRE. BEEVRES TG R ESE BRES Y T ZNEEEEREN S
T SLIREE WG P E bR 2 il & B, HERS T —AN 3260 S50t

2.2.3. EHFMRFGE

P57 IRZAS A RPE RER BT R . RPE W% 57 ek 2 B i B WA R 8 S ik 47 @ |OP Al 1 iz
L 792, HA R R AT SEPE AT N T S AR I H A S N2, SRR G R [ 11]. 7EE 55 IR, %2
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BN TR, EMIE ST E R EON 14 535 16 43 A5, s 57 T il

224, WEH, RESRIBHRE
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(3) Sl FRAIRLATI 630 TG 4L, S0 BL steps/min 275,

(4) B RO G I FRTR L, SREB) mis R

(5) HAVIBHEEEE XU 508 P R 2 FERO AT (. 2 T 00 T RO B B
HEBRA RSB A R[12] AST=[2(XL— XR)|/(XL+XR)*100% . 3 th 571535 2 X F b
M, BATEHHHIBEOCNT R, (RSN ZEE SN, ST R B BT
REBRRIERIA . FHIEN13] (14109 ASTAE = SRPIMIRERR, T ASTAE < 10%0 7T A £ LEAZRTF
(ET B

2.2.5. WHH*E

AU WU 57 T 7 R B LR G 7 KT Rz s 15], BPERZIRE 45 MEMES
kb, WFASXAERRT, BALEGEH SR b, RIGEAN SRR TREF A6, NS, &2
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K H Excel 2016 S EE#EAT 475 B A IBM SPSS Statistics 26.0 S8 it E47 G it 200, BEFR
FISF35ME + bR ZE(M + SD)RIR . 8 FH 3 52 I 5 UK 35 7 22 20 W 7 VM 2 135 sl /K R 553X 5 A | AR i
S ASHEN, ARG, S%. B, MmN . B, BRsshie B AR 5.
o T 32 AR BN A I B 2 e A Bh % 55 T TS [0 2R A RPE FRFRHHTMOTAEA ¢ K050, 23 MK EL
0.05, AEH REMACFEL 0.01. HGX ARSI RBATIAGN S, FHE M ICRHTES A .

3. IRERE D
3.1. LEEHIER

ARG 2 R b 2[RI AL BR G b s SO — AN A I . =1 R IR XU 32 07 22 40 e 4 SRR,
B BT IR B BN SRS ST R R ERNARE, U TR A R AR il
ARTENFA G B PR A WIS R R ERS AR E, SR
AR AR 5 W AR M WU 57 T IS WA K 5. DA B AR . 5 XA
RITENT AR DR, A2 ZRE TSRO, 257 R IR, X 528 P A P K (G
K P =0.126, 55 P =0.825). HREESNKFP=0.177, 5 P =0.992). SHGHEsNKFP=0.111,
P P=0365). HZHEESNKFP=0.992, 5 P=0.177)H TR EER . 3ESK PRI 556 55 S5
FAEARCE )RS EA HAE P K P =0.255; B9 P=0.906; B4 P=0.878; i P=0.771).

AR FE 45 A SCHREARTE SRS — M, SRS AP R 55 2 P S S50 fabr . ARG
BRI 55 U5 B BB SR B ATI K B0 BRI AR SR

Table 2. Gait parameters before and after fatigue in different activity level groups (M = SD)
2. FRIEDNKFARNKFRRLESESEHM = SD)

il W5 e
K B K AR
HK(em) 60.56 +5.01 62.55+3.48 60.26 £ 5.33 62.99 +4.52
35 9 (cm) 9.81+2.77 9.86 £2.08 10.32+3.14 1029 +£2.43
5 53i (steps/min) 110.02 +22.46 96.62 + 24.69 107.94 +24.19 95.13 £21.07
i (m/s) 1.14£0.11 1.18£0.85 1.14£0.12 1.18+0.83

3.2. B THEXRTARHRIEER

AT HTA RGBS KL BITESE 55 A R P 0 R A e BROCATIZ s, B A5 25 B P o
B/ N P 2 75 IR 2 XA o BURA S B AR N AST X Bkt 5 40 A 20, $idfe (72 3) A6 5 2635 R T e (H) fif ()
RS SR JE (H) R () BROSHT ST SR T 1 (R (1) B () R T IR T A ML () A e () IR ST TR
/MBI PRI (-) BRI e IR T AR AN () 2R A KT T AN TE(+) Y BE(-)

HEMENHE R TEZIERELH, ASI 8RR S RGP R R E AR, Wt
W2 RE RBNE I R—ABHIE S H A 21 K AST 650 91 B4R, WL 57 R R N A 53,
Ui TCVR SZAR T A2 98 57 T IS A2 IS LR 55 T U AR AN % AST 4850 W A1k, 5 Z s it —25
T, NRREZREESIKT, EREF RGNS, W20 5 S 8 SR T E (M) GF
BKFP = 0498, 57 P = 0.738). BT IR R () (H3IKF P = 0.087, 57 P = 0.087).
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Table 3. ASI index of each joint in gait before and after fatigue at different activity levels (M = SD)
% 3. NEIERNK PR GRIE L& XTIH) ASI#E3(M + SD)

Vil U
AR A0 TR A0

B2 T SR T e () () 0.015+0.014 0.022 +0.014 0.020 + 0.018 0.019 +0.014

R 2 R TR () () 0.018 £0.013 0.029 + 0.028 0.024 + 0.021 0.039 +£0.033
BRI IS SR T (+)BH R () 0.126 +0.077 0.136 £0.127 0.134+0.143 0.121 +0.102
R SRR T L (HF () 0.125+0.122 0.171£0.186 0.126 £0.123 0.180 £ 0.121
J SR AR T SMER (H A B (-) 0.141 £0.103 0.220 +0.185 0.133 £ 0.089 0.219+0.184
BRI AR T B (H M) 0.117£0.109 0.131+0.104 0.141 +0.098 0.129+0.118
A A KSE TR A MIE(H N TE(-) 0.104 £ 0.059 0.102 £ 0.062 0.175+£0.132 0.104 £0.071

RS S SR T R A () B R (<) (5 3h7KF P = 0.966, J%55 P = 0.908) ¢35 &R 1 AU (+H) 4 (-) (O
K P=0273, 95 P=0.810). BRXTbRITIMIGHNEIC-) (EBIKF P =0.088, JE55 P =0.829).
BROCT AR T A BH(H) S BI(—) GEBIZKF P =0.963, %55 P = 0.673). & /KFTH AMiE(+H) N () (3K
FP=0.118, %5 P =0.093) 0 R E R TGS FIE 557 X P AT I NP . R BRI ASI
FeEFR bR A HAER (P > 0.05).

A URAEFE B G5 A SCHREARTE FUR S AR, SRS AT RIS 57 2 2 ma p 0 JReis . . ROy
(1 AST Fa 4. A EE BN TR 57 T U5 %A 0 UL DATI U T . . BROCTT 1 AST #e k.
AR, B4 ASI FEEE R % . Lathrop-Lambach RL 25 N\[16]4) | 7 444 B 32 ik AT 48
ITIEBLEE, I e B2 a3 R O 59 R G 1 A Jig S S B T SR IS REAR I 45 5 . ALK,
SR FIER ) “AERE” NREDERAST RN . WA 70 s om0 R AN B OET AXEAR
BB RE T FIR I A

3.3. EFHHEXIERR

AFERESNACT BN, AT T8 55 B S AR AR . BOSEIALL TG T, AKZKz5)
BAIEE A A IRANREE T T, I2ZHlRe b2 TR, SRS J7 I 2RI R A B 22 A1)
TR . AU U 55 A RARFR I T . % 4.

Table 4. Comparative analysis of related indexes of low back fatigue between inactive group and active group (M + SD)

= 4. TRRASAREEE RS EXIERXEE 247 (M + SD)

2053 LERO % (beat/min)  JE IS5 0% (beat/min) IR IA I 55 ](S) [ 5% 57 RPE
N Y 89.19 +10.42 128.69 + 14.48" 78.88 £27.82 15.25+1.53"
Gy 83.25 +8.52 119.25 +10.84 112.75 + 16.27* 13.81+1.33

ok HRE BEER®P<0.05).

MSTREAR ¢ KIS RE W, AGE S 5 BIE S H ) Z i 0% (P = 0.088 > 0.05) L RFER; R
T EFS I 57 0 R (P = 0.045 < 0.05) 4 i3 Z= 5%, AARBGE ST 557 O R B m T RINa s 4. AT
HEHS 9% 57 1830 )7 SR, ABURIE B 2405 AR MR i s 4Lk B8 57 I 18] () B A 85235 22 (P = 0.000 < 0.01), FAAK
BN T I 298 57 1 IS [8) W] 2 ZELEASBIRE B 4L B s ABINGIE Sh A S AR B 411K RPE 170 2 AT

DOI: 10.12677/aps.2021.92048 331 RE Rt


https://doi.org/10.12677/aps.2021.92048

FEF MG, HRid At

B ZEF(P=0.008<0.01), ARMIESIZAN RPE P47 T ARG )4 .

BRI 1 717 XT3k b BTS00 BR B 00U S 25 77 R MT P 13 38 0 RN G ik o T A e 3 7
AR R R T8 S LRE, NBERIMGI BRI S UL K 2 53IE R 7, ik Rei s fEd . “ 1l
FHEG” FFRE ST R SR RS T R EERKMVIARER . “LEES” FREIE KNt
MESRENLA S, AN R K BINA 7), S5ERNIAEIER, R4 Linnamo V [18]%
NWFFER A, ARG T 78 WK BT S50 55 B 5 T CE AR A — BN (0] P s 553, 17 s ot P A A2 ) e
NN AR ol E B

4. &g

() ARMEHEE A S RBEESN ALK DA D58, PO R A OIS AST ¥930H
B A4, BB S S S ACT 10 5 SRS B ARD A RAAEART, A7 A I 0045 SR 4Y X FRRE P FG B S
et o AR ZARE NG BN/, IR 5T IR R 3L, #A L0l 12 S S Bz 8T Hl ASIL

AELE S LA -
(2) DRGSR HHO 57 B ) LOBWIE RN B, 0 57 A o5 6, ELE IR R

K,
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