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[(HE] BH RAAXKBEINSGTHET£F L (KOA) KRB B E 4 BB T ALY A #0890,
HoMTFHEFGRRA, Fik SRAERRTRI12E (HK60min, HF2K) HRAXKHEE TR KOA
BE 544, ARETIRABALAEMIF S E (VAS) B =1.8emFAAREHMA, <1.8cmHFAUANIERE
F, WEBEE L THATE VASTEL LR, RAShEZH AL BAE L TG LM, THE®
T ERBTON, QFELH, THFR, BXT. XV, REXFTAE=ANZHFE (KKd. 2REEKF
W) EWALAAERRBEALEE, FHEREXT . BT BEXTE A KA. KA Spearman 48 X M 547 7
FERRATRNEERETRNES FRNEAREIREZFORT AAHANELEZ, ER S5ARAATFRAT LK, &
218 H TG VAS 4 ¥ L (P<0.053% P<0.01), R FAVASHFL TG 2185 TEREFA (P<
0.01), EAATAAILE, REFATHE LA FREFRSEG, THHBEXTEATTH (P<0.05);
EREHFATE LM, THFRZFHLETFEL (P>0.05), FHRRLTE AR (P<0.05).
R EHaEdETRae EHBEXTERNTEARLTHRY BB ENALELE ZAHKTIERE A (P<
0.05), MEXMELSAE=, THRAGERLLEE THEREY RERILIECEZLEZ 4% (r=—0.346,
P<0.05), %1 AXAMENETHEKOA BZF TFTHAYT 4T, LANEARAENSHIHRAT  BEXY
R, BAREMEESRAY AR EZ WAL,
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MRS, FAFA T BT R/
2.2.3 ARARELS XY ATt R
Spearman AH G ST 5 AR SE T R fe P A8 b e
(EDFIHG S VASIE4r220H) 5T HRTA A 412
ZEF R TR R . HCHERI PRI <
0. 4 AR LRIEFA G, 0. 4<<IH<<0. 7 B £
XK, 0. 7<Il<1 M EELRPEAESE
2.3 GitFik

K HI SPSS 26. 0 FAF X B #E AT e 1T o0 b T
WRORIIRF A IES A, DIEAREE (7+s) #
TN, T 2EFTIT LA LR M ST BEAS KR, O
ZEATES R IS, FEAR I IE e K 305 2N LR ACR
FHEC XS REAS ¢ K6 36 w25 Wic X REAS R FIAG 6 o 5 P 4
[ B S T TR A HE PR AAAE 22 5, IR AR P 7
PZEONTRLS . TR IR N, SR G S0 ok
Fisher iUIMEREL . A K IR UK 5G, P<
0.05 A ZEREAG L,
3 H#R

3.1 wmaBF—fRrAbi
54 15 58 i Je 4 21 ), B RN 4 33
W, Fl1a, WA BREILLFR LR EF LG #

B (P>0.05), HAWM.
3.2 MABZTIAE VASHF 4 ik
F2R, VA B E T AT VAS P4 T
RWFH (P<0.01). 5 THUATHE, P21
Ji VAS PEAF BB (P<<0.05 8% P<<0.01). thJy
Zoamrs R e, RN EA T UG VASTEET
FERMHEH (P<0.01). VASTEA T HiHTGE 218
ZH IR b A, B d s TR RO E 4 (P<0.01),
F2 WLBE O RIEHE T HIHTE VASTF4r hAL
Table 2 Comparison of VAS scores before and after interven-

tion between the two groups of patients with knee osteoarthritis

( ﬁ:}’ R X+s)
2151 % AT THUE TIE G 2 4E
Fa ey il 21 4.48+1.35  1.52+1.13" 2.95+1.28
B4l 33 2.80+1.06  2.39+1.22" 0. 41+0. 98
il ZIF {8 5.100 -2.620 -6. 180
PA <0. 001 0.011 <0. 001

VE: VAS, WUAEHBHIITAY
O SARATHALE, P<0.01; b) SAATHALE, P<
0. 05,
3.2 WAREFIAE L. THFiEi
F3w, SARYTHRTLE, RV EAT UG
R IR (P=0.023), FEAAEZER IS
TR (P>0.05) . JER W &4 T AT g,
. PPN TG E L (P>0.05), W
HEFAR LR, THETE B TR i
G 2ZEZ R LG22 E L (P>0.05),
3.3 WmABETMAGE LM, FTHREY 43
et
Fa, R5w, N HHEET UG TR
KR T AT B (P=0.047), HAx B,
BTG £ TR R 2 R TR R L (P>
0.05); S # 4L 83 1 s b s 5 e A LT

R PSRN R R TR GO AL

Table 1  Comparison of general information between the two groups of patients with knee osteoarthritis

S| RNEAL (2141) e niFHA (3341)) tZIE P{H
WIS, T 62.19+6. 43 61.58+6.26 0. 348 0.729
B Filem, ks 159. 41+7. 07 161. 48+7. 57 -0. 595 0.552
1A /kg, wts 59.90+9. 83 61.83+10. 30 -0. 685 0. 496
BMI/kg-m™, s 23.53+2.75 23.58+2. 56 -0. 071 0.943
JEEEH L s 107. 24+70. 58 89. 18+87. 20 -1.519 0.129
S () 1) 3/18 10/23 1. 800 0.180
K/Log (172/13%%) 14 2/13/6 1/24/8 1.286 0. 526
FICGARTE L CHEPR /5 R L0 NERS ) /4] 5/4/1 4/8/3 1.475 0. 548

W BMI, BHAJREIEEG KL, Kellgren/Lawrenceﬁ}é&o
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Table 3 Comparison of stair ascent and descent speeds before and after intervention between the two groups of patients

with knee osteoarthritis

(m/s, X+s)

25 %k L T
(] THiE IS 2418 (i} P IS 2418
S 2 21 0. 57+0. 06 0. 58+0. 06" -0. 02+0. 03 0. 64+0. 08 0. 6620. 09 -0. 020. 07
A A A 33 0. 56+0. 07 0. 58+0. 09 -0. 03+0. 07 0. 64+0. 09 0.67+0. 11 -0. 03+0. 10
/714 0. 561 -0. 878 -0. 240 0. 168 -0. 098 -0. 568
PE 0.577 0. 380 0.811 0. 867 0.922 0.570

H: a) SARABITHIRE, P<0.05,

R4 PIAEE L R T BTG LA R rh WG Ty S 5 AR HL AR

Table 4 Comparison of hip joint load indicators during stair ascent between the two groups of patients with knee osteoarthritis (x+s)

JiFE (21 141)

i FHH (334))

it T T TG 2:0E R} T TG 20E
T B /Nm s - kg™ 51.58+13.84  50.49+14. 13 1. 09+5. 60 53.43+12.09  52.95+12.23 0. 48+10. 00
WAL FEIE /N - m - kg™ 0. 83+0. 16 0. 85+0. 17 -0. 020. 07 0. 87=0. 16 0.92+0.17%  -0.0520. 10
ISR B /N - m kg™ 0. 85+0. 12 0. 88+0. 15 -0.03+0. 11 0.91=0. 13 0. 89+0. 14 0. 02+0. 12
RS ENL S HE S TE/N - m kg™ 0.42+0. 12 0. 44+0. 15 -0.01+0. 09 0. 40+0. 10 0.430.09*  -0.03+0.08
TN R R AE/N - m - kg™ 0.74+0. 16 0.74+0. 19 0. 00+0. 09 0.77+0. 15 0.83+0.17*  -0.05%0. 12
AN R KAE/N -m kg™ 0.78+0. 12 0.79+0. 14 -0.01x0. 11 0. 83+0. 12 0. 830. 13 0. 0020. 12
8N BE ML) FE R RAE/N - m - kg™ 0.38+0. 11 0.39+0. 14 -0.01=0. 09 0.35+0. 10 0. 38+0. 09 -0. 03+0. 08

W oa) SAR4ITWRILE, P<0.05,

RS OPIAEE L R T HRTS TR R Th WG TY S AR H gL

Table 5 Comparison of hip joint load indicators during stair descent between the two groups of patients with knee osteoarthritis (¥+s)

JONiE 2 (214])

R HH (3341))

i R THE TR 2 0E R THE TS 2 0E
ST B /Nm s kg™ 45.56+7. 40 42.13+7. 417 3.43+7.43 47.52+11.52 42.86+10. 52 4.66+8.74
AL YT FE/N - m - kg™ 0. 44+0. 14 0.45+0. 11 0. 00+0. 10 0.48+0. 18 0.5320. 18 -0. 040. 22
ISR B /N - m kg™ 1.18+0. 12 1. 16=0. 20 0. 02=0. 19 1. 19+0. 22 1. 12+0. 25" 0.07+0. 18
RS IENL S HE S TE/N - m kg™ 0.38+0. 15 0.36+0. 13 0.02+0. 11 0.35+0. 13 0.3720. 12 -0. 020. 12
AL e KAB/N +m - kg™ 1.130. 12 1. 110. 21 0. 02+0. 18 1.15+0. 21 1. 08+0. 24" 0. 06=0. 18
AN R R AE/N - m kg™ 0. 3420. 15 0.3120. 11 0.03=0. 11 0.31=0. 14 0.3320. 12 -0.030. 12
N BEAL I FE R AA/N - m - kg™ 0.21=0. 08 0. 22+0. 06 0. 00+0. 07 0. 24+0. 07 0. 24+0. 09 0. 00+0. 08

e a) SARMATHRTLE, P<0.05,
FEYGE (P=0.005) . #ENAMENL ) AEE L (P=
0.042) . ML e KAE (P=0.013) ¥+,
TR SE T B s (P=0.004) N USRI
JIHE B (P=0.008) . {4 AL 7 #E & KAE (P=
0.018) ¥Rk, WAL TWIETE LB . T RETE
KATE TR bR T AT Je 22 H 2 g4 R
X (P>0.05),
3.4 WmABETREE LM, THBEY AT
p2et=d

o6, RTIxw, SARYATHATLE, R4
T WG b S R P AN B S R B (P=
0.008), TAEEENAMIENL I HETLE (P=0.036) .
ENBENL I FE R RAE (P=0.049) WEW/L; dER

N TS ERSROCT S s (P=0.002) .
JEAR LA TG B (P=0.028) . i Ly B KB
(P=0.029) ¥yl E /b, TG NERCT B
fif (P=0.001) . JEJE LA E (P=0.002) .
TN AL S S5 B (P=0. 005) . & i L 1 46
ARME (P=0.010) #2Eub, WAL R,
PIZH T IR AR . BB 53 4% 7ty 5 b 2 1]
A IR EEZES (P>0.05), W &4 i
ik I OG0 B A7 ey T TR R 2508 0 S I TR R N A 4
(P=0.049),
3.5 WmABETFREE LM, THREY AT
et =8

8. KI~, HAYATHIATE, ERNE
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RO PIAIRE L A T HUATS FAR R i EOCTY S fmr AR LR

Table 6 Comparison of knee joint load indicators during stair ascent between the two groups of patients with knee osteoarthritis (x+s)

e RRHEE (21 41]) R BEFHH (3341)
T T T 251E T T TG 20H
T AR /Nm s kg™ 35.95+8.27 35.88+7.24 0.07+5.71 36.59+9. 42 33.37+7. 44" 3.22+5.53"
TR AL L /N - m - kg 1. 05+0. 22 1. 04+0. 23 0. 00+0. 14 1. 18+0. 31 1.13£0.29 0.05+0. 13
R ANBH ) A /N - m - kg™ 0.37=0. 15 0.41=0. 18 -0. 050. 07 0.35+0. 11 0. 3420. 10 0. 01=0. 13
TR AN A S BN - m - kg™ 0. 30+0. 08 0. 29+0. 07 0. 00=0. 06 0. 310. 07 0.31=0. 08 0. 01+0. 06
NS B R AE/N - m - kg™ 0. 87+0. 22 0. 87+0. 23 0. 000. 16 0. 96+0. 23 0.910. 23" 0.050. 14
TN RSN 14 B R AB/N - m kg 0.29+0. 18 0.32+0. 21 -0. 03%0. 09 0.29+0. 12 0.28+0. 12 0.01+0. 14
JEE eI 48 e KAB/N »m kg 0. 27+0. 08 0. 26+0. 08 -0.01=0. 06 0.28+0. 07 0. 27+0. 08 0. 00+0. 06

e oa) SARYFHRTLE, P<0.05; b) H5RMEHTHRTEZMELEK, P<0.05,
FT7 OABE T REHE T RGN i BT T AT e As LL 4R

Table 7 Comparison of knee joint load indicators during stair descent between the two groups of patients with knee osteoarthritis (x+s)

st RNEA (21 4)) AR BEFAL (334])
T T TG 25 0E TR T T 25E
JESET AU /Nm s - kg™ 41. 80+9. 99 38.98+9. 12 2.82+8. 88 46.56+11. 76 41.87+9. 08" 4.69+7. 49
JEEJE AR L) SN - m - kg™ 0.95+0. 19 0.92+0. 17 0.03+0. 15 1.01x0. 17 0.95+0. 18 0. 060. 10
RSB HE /N - m - kg™ 0. 50+0. 22 0. 49=+0. 21 0. 02=0. 11 0. 49+0. 19 0. 44+0. 19 0. 04=+0. 13
RSN A /N - m kg™ 0. 21=0. 07 0. 19+0. 06 0. 02+0. 05 0. 23+0. 06 0.21+0. 07" 0. 02+0. 05
MR B R AE/N - m - kg™ 0.95+0. 24 0.90+0. 24 0. 05+0. 22 1.02+0. 18 0. 98+0. 22 0. 0420. 13
TR BHAD 1 e R AB/N - m - kg™ 0.51=+0.23 0. 50+0. 22 0. 00£0. 12 0. 49+0. 21 0. 45+0. 21 0. 04+0. 16
T3 PBE L 7 4 f KA /N - m - kg™ 0.21+0. 07 0. 19+0. 06 -0. 02+0. 05 0.23+0. 06 0.21£0.07"  -0.02+0. 05

T a) SA4ITHUTE, P<0.05,
RS PLLMEE T R T IS LR R AP RS (T4 b UL

Table 8 Comparison of ankle joint load indicators during stair ascent between the two groups of patients with knee osteoarthritis (x+s)

- R EHGL (21 61)) R HAL (3361))
R FHiE TS 22 (E TR THUE TS 24l
BROCT BT /Nm s kg 50.25+7. 74 48.7+7. 46 1.55%5.27 50. 4128. 62 49. 68+8. 31 0. 73%6. 39
RS Je B WL S /N - m - kg™ 1.23+0. 13 1.25+0. 14 -0. 01=0. 10 1.23+0. 09 1.22+0. 12 0.010. 09
BN ANEIL S S BN - m - kg™ 0.29+0. 10 0.31x0. 14 -0. 02+0. 11 0. 30+0. 10 0.29+0. 11 0.01x0. 10
BRMAMIENL I HEFE RN - m kg™ 0. 1120. 04 0. 120. 04 0. 000. 03 0. 11+0. 04 0. 12+0. 04 -0. 010. 02
ERB LS AR KAE/N - m - kg™ 1.33+0. 14 1.3420. 15 0. 000. 10 1. 32+0. 09 1.32+0. 14 0. 000. 10
R P BRI S S5 R AF/N - m- kg™ 0.25+0. 14 0.29+0. 16 0. 03=+0. 11 0.29=+0. 13 0.28+0. 14 -0. 02+0. 13
ERAMIEWL ) Hi 5 R AF/N - m - kg™ 0. 070. 05 0. 07+0. 05 0. 00+0. 02 0. 07+0. 03 0. 08+0. 04" -0.010. 03

e oa) SARYAFHRTLE, P<0.05,
RO AL N B T IRTE TR AR BT AT R br FL

Table 9  Comparison of ankle joint load indicators during stair descent between the two groups of patients with knee osteoarthritis (x+s)

Hh RFH (21 41)) BB E (3341])

T Ay THUE THHG 218 T Ay THiE T 1A 2208
BRIEAY B A /Nm s - Kg ™! 49.95+7.33 49. 66+7. 89 0.29+6. 81 52.53+7.98 48.9+8. 44 3. 64+7. 69
B B WL I /N - m - kg™ 1. 14+0. 14 1.1820. 15 -0. 05+0. 09 1.15+0. 13 1. 12+0. 17 0.030. 14"
BRAANBIUL A T FE/N - m - kg™ 0.31=0. 13 0.360. 19 -0.05+0. 15 0.35+0. 12 0.37=0. 13 -0. 03+0. 12
B ANIENL I T FE/N - m - kg™ 0. 11x0. 05 0. 11x0. 04 0. 00+0. 04 0. 11x0. 04 0. 10£0. 04 0. 01=0. 03
BB L) R R A /N - m kg™ 1. 17+0. 14 1.21+0. 15 -0. 05+0. 09 1. 17+0. 14 1. 15+0. 17 0. 02+0. 14
RN B B R AE/N -m - kg™ 0.30+0. 14 0.35+0. 20 0. 06+0. 16 0.33+0. 13 0.36+0. 16 0.03+0. 14
BRI A5 KAE/N - m - kg™ 0. 100. 06 0. 100. 05 0. 01x0. 05 0. 100. 04 0. 08+0. 05 0. 02+0. 04

W oa) SAR4ITWRTLE:, P<0.05; b) TR ZMEMLLELE, P<0.05.
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2R T WS AR BT ERSNIENL ) R e RS I (P=
0.026), FAESEFELSCT B (P=0.011) . E4b
BEWL M KA (P=0.031) 87 W EHH T
5 BT i B WL AEE L (P=0.037) FHEREA JH
WU R R (P=0.024) X340m, #Hia]tbds, M
ARG B TR G & U bR 22 7 1Y
TG it #m L (P>0.05). FEhaE R R & 4l
R Jetd 0 Je FOL T R 9 L S S 25 (A AR TR S
40 (P=0.037).
3.6 BHERMBEL XY AT EAAEESH

Bl 17w, AT s, TR 5w A2 1
it 5 BERIEOCT Sf far AR b i TO AR DG (r=—-0. 020,
P=0.885), TGS T I BT JE
B L7 Y AR b i SR AR G (r=—0. 346, P=
0.011),
4 g

KOA J& TrhBese B3 “fHii” 5w, L
PR EEEIR, B HE B Ine. WEMLAT
i FE R IR, KOA B TE A4 S R
G AAE B 23 i3 ZhaREm AL, A O it ) S E
18 R s G 1 1R 1S N R N i
b1 S T TN A e R N T SR 203 o S
RAEARGT e DU Sk LI R oK, /b e far . IR 22
fifde . XRRRER LA, STy SR >

ARG AR, N A R 2% i
i, HRAR 2 T W00 5 RO S B far Rl g
TN, VIR AL B 4R 2 T &1 f far
HUAR D TR B R ) IR R A A R
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Figure 1  Correlation analysis between the change in pain and the change in joint load in patients with knee osteoarthritis
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Retrospective Analysis of the Impact of Eight-Form Tai Chi on Lower Limb Joint Load in Patients with Knee
Osteoarthritis Showing Different Pain Responses

HOU Meijin'*, WU Siling’, CHAI Yatai’, ZHENG Jiaqi’, HUANG Xiaofei’, ZHANG Hanjing’, WANG
Xiangbin’

1. Rehabilitation Industry Research Institute, Fujian University of Traditional Chinese Medicine, Fuzhou, 350122; 2. National
and Local Joint Engineering Research Center for Rehabilitation Medical Technology; 3. School of Rehabilitation Medicine, Fujian
University of Traditional Chinese Medicine

ABSTRACT Objective To explore the impact of eight-form Tai Chi training on lower limb joint load during stair
climbing in patients with knee osteoarthritis (KOA) who exhibit different pain responses, and to analyze the reasons
for differences in therapeutic effects. Methods A total of 54 KOA patients who completed a 12-week intervention of
YANG-style eight-form Tai Chi (60 minutes per session, twice a week ) were selected retrospectively. Patients with a
reduction =1.8 cm in Visual Analogue Scale (VAS) score after the intervention were included in the responder
group, while those with a reduction <1. 8 c¢m were included in the non-responder group. VAS scores of both groups
before and after the intervention were compared. A three-dimensional motion analysis system was used to analyze the
gait of both groups during stair ascent and descent before and after the intervention, including parameters such as stair
ascent/descent speed, maximum muscle torque and torque range of the hip, knee, and ankle joints in three movement
planes (sagittal, coronal, and horizontal planes). The total load of the hip, knee, and ankle joints was calculated.
Spearman correlation analysis was applied to explore the relationship between the amount of pain change (before and
after intervention) and the joint load indicators that showed significant differences before and after the intervention.
Results Compared with pre-intervention values within each group, VAS scores of both groups decreased after the inter-
vention (P<<0.05 or P<<0.01) , and the difference in VAS scores (pre- vs. post-intervention) in the responder
group was higher than that in the non-responder group (P<<0.01). In the responder group, stair ascent speed sig-
nificantly increased and total hip joint load during stair descent decreased after the intervention compared with pre-
intervention (P<<0.05). In the non-responder group, there was no statistically significant difference in stair ascent or
descent speed after the intervention (P>0.05) , but the total ankle joint load during stair descent decreased (P<<
0. 05). The difference in total knee joint load during stair ascent (pre- vs. post-intervention) and the difference in ankle
dorsiflexion-plantarflexion muscle torque range during stair descent (pre- vs. post-intervention) in the responder
group were both lower than those in the non-responder group (P<<0.05). Correlation analysis showed that the
amount of pain change (before and after intervention) was negatively correlated with the change in ankle dorsiflexion-
plantarflexion muscle torque range during stair descent (r=-0.346, P<<0.05). Conclusion Eight-form Tai Chi
training can improve lower limb joint load in KOA patients, with a more significant impact on knee and ankle joint
load in patients who show obvious pain relief. Moreover, the degree of pain relief is closely correlated with the im-
provement of ankle joint load.

Keywords knee osteoarthritis; Tai Chi; joint load; arthralgia; retrospective analysis
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