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WE B AR A DR IE A ST TR KR 16 KT AR I A HE— RS IR S35 ) S o,
Fik IR 2021 51 B—202F 1 A F LA PES KEH W B ERIKS 566 5B % & IR E X, £ M
BT Rk AR A A s B, & 284, TR A Gk 8067 IR AR R B R AR EE S RE T,
A L3877 3 30 min/ R, 1R/d,5 A/, 3087 4 Bl o RIS T AT UG 84 IR 2 R RE IR R B35 K (PSQI) 4 £ 4A
A A AR A AT 16 R AT 2, 3F 3% 9% 6 #.47 PSQI Northwick Park 34 % 4 (NPQ) 7 4 142, 1
M A MAESH B (LVA) A MAES B (RVA) RS Bk (BA) 89 F 3 S 73k B (Vi) BOK 4% 014 (Vs) T4k, 32
FAR PR RERER AR, BR824 PSQLE S A EAFH NPQFS ,LVA . RVA & BA #)
Vm . Vs{BAR AL, 273 RATFEL(P>0.05), &7 G WRMM EH 2 HA 82.14%, A 2.5 T A RALMY
50.00%, £ 58 gt F &L (P<0.05) ;2 L PSQI & 20 B3 4 NPQ#F 43 91 & 4K, BULER2006 97 J& b
E AR AR T AR, £ 53R St F R L(P<0.01) 37877 )& , WL L PSQL S B F3F 23 K (P<0.05),
st P8 LA RE AR B B IRFEAF | B 18] 3 A B AFF 53 K (P<<0.05) , BLYLAR 4B AR T 5 A\ B B 1) | B AR BT 4] 45,
TR (P<0.05);2408 55 )5 LVA.RVAZBA# Vm ¥ L7, BULERMAE T )G Lk I8R5 T, £
FH A% FEL(P<0.01);248 57 /5 LVA.RVA B BA# Vs 3 L+, BILE4 7 60 ER 54730 & T
AR, A FEL(P<0.01). 2BEBHT M RARRRAL, ik EREFEHHRT
R E R R IR B 0 ORI B, 25 R K IRIE R e ZR SRR L R B A M- R R B Bk R B A AR
e RAET A

K@ FRE AR & FREPE DA M- BRI A D 5

FYE M % BRI PR 5 DL 1 R1 S5 M 5 i S50
ik i 38 B8 A SR 28 )35 5 | A P — T B R PR A,
IR RRAS Skm | 2K A A M DR X T G S e 25
SRR VAR | X6 2835 10 B it B S A= 19 o s
FEESZIA Y AT N S J R S AR )
KGR N 40% ~56% , H 2 BAE F TS, &k

NSV ER N R A R S A S TIPS NI PS
TEP o BURER 22X SR 2R IR 22 2R HI SR R HIR S
ESLY/ RO Sl b RS UL ST N T RS TR N
A, BRI 25 W oA e A sk G A9 2 I A
FIM AR ST e T8 i 4 22128 Sl HOR IR SRR K
MR, & B RE AT RGE B 3 A B RIR O , 45 53R 7 R

S A& TR R, RUTH, T8k, 45 . B 7k 523 Bl AR S5 7 5 M 2 M M A — S s bkl 37 3 2 il [ ). B 24,2023, 33(5) : 442-448.
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SRR A « 6 1 A 2 Bl AT SR 2 HIR S 5 IR S A G 50 K I 3 50 3 2+ ) 5 )

J ME-FE I Sl ik il 3 25 )1 S50 AR bR % 5 R g
T R R fift 0 R 2 X5 HE B0 k%) R, 03 M — L S
SHKHE I, TSR G IR IR . BRIRGE TN R .

1 IEERER

1.1 Bk bsii

1.1.1 2WikriE

1.1.1.1  HMHERZWinfE SRR 22252007 4F
EATCIGIRIZITHe M )b O SERIE
Joi AN T Bh 32 IR, S0AE 0 JUL PR AT A SRR, T R
DA CHG LA Q) FHE X 4R . CT 5 MRIAH
IR B 7N ST ph 8 A i NG A R [ 0
A A ES AL o A

1.1.1.2 RIREZWibrifE S IH(CCMD-3 H [EDRS
FEf 2 52 Wb ) O FER AR, 45
N T RIS, B 5 ARV 2 8 T X DA | B 8 2
P, ORI 1 2 R S ANTE J8% 5 ) G IR | A 1) A 1 S
B ORS SR S RCR TR, 51 B 3 R 1 Bkt 2 T
fEZ ;@ B KA 3R IFEDIFE 1A .

1113 PEFHESR SR 7 P EE Rk
AR

1.1.2 AR O fF& LR 2WiisidE; @ A
REHR R 4, 4 IR E 4% 2 T MRS 2 )5 s B 4F IR 18~

60 %, M SHIANBR 5 (4) DC 2% £ Bl B T i 45 25X (Pittsburgh
Sleep Quality Index, PSQI) £ PF-5r>7 4G H &
ZEMERE R, BRI .
113 HEBRARUE D 755 6 i 75 S00HE i ol SAE A
PR S HADSER B ;@ ARG P DL B ™
TN AR A BERC A s B OB W) ETEAT
R ORGP g 8 4 B P A A R R 5 A 2R R
B @ W W s ot B & R IR PTIAR
2 EIRAY AT B 24 A
12—k

2 VR ZH A I B 4 T BRI AR B o =
0.05,B=0.10, LA PSQI & £ 1F/ 22 (HAE M PEMFE bR,
2 W CHEIE P B 24 s PRI 9% 05 6 ) iR AR & A 44
A n=2[(u,+u,)0”]/&, F & 10% H P T5 5%, it
B EEAR RN 564, HEHL20214F 1 H—20224E1 A
Tl AR S 2 R AR A R I B B RO
56 191 S G IR B, SR BEMLECT 3553 WL
LRI BRAL, 45 28 B3], 2 ZH Mk 1) AFS g e A P D A
MR, 2R TSR L (P>0.05), B
AR, W 1, AW C i AR BE2 K
R E R R R R A AE e (F LS .
2021-009-01) ,

Fz1 2H-MABLR

Table 1 Comparison of general data between two groups

28 51 15 = ) % RS/ (ts, %) it/ (s, H) s ﬁ%ijﬂﬂk%i S
X HE2H 28 13 15 45.614+6.32 33.61+12.13 15 13
WEELH 28 14 14 46.11+6.21 32.96+12.08 13 15
X/ tE 0.072 -0.298 0.199 0.286
P{H 0.789 0.766 0.843 0.593

2 H & 212 WA RHEBEEZNEARGT, UM

2.1 RV Iiik

211 MR A =R ()
HRCTRUR ORI Tk R ERE T O &
PO M B34 A6 - R 3 k2 A B A B R
S VLS e FRTFIEZY S min, DI BV B
TN 20U RN, B S B o Ak T S 4 B A 28 i
JESC, B 2RI B B A0 R A,
BHRLIR N2 T @ B BUREMY : & 1E
FEE A PN e DA YRV IO , I AR i R8BI IE B
e A s 4 O K BH AT AT E T B T . BRIk
1GY7 30 min, B H 1R, BEE 5 d, HERFL 48]

R 5E RIEIEE B anias T o RN, O g
B AL R E RN, b B AR S S R
SIS XL Ak, T A 51 A e — R BT LA
PAEEFR AL PN, 308 2ok 90 R T 3 R vy 2 {0k 63 Ak T T s
M ARAL . @ AR S BE R NLIA - 2225 U8 I A2 70 IE 4
I 87 2ok o P () o R A7 Sk SRS 1) 2 A e e B e, o
H B PR AT O Y A2 BR T A AR Bl A AN R gl 1
JCk 5 B, W2 A2 Sl 1 LATE B A £ ) 55 B 122 L
R O HEEIRIT AER MR T, TS T%
A0 R LR R 2 SETUYS 2 S S DU 555 B 4 T s 4
25 TE I T AR L X R R RME B kA AT
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WEEIRTF o R 10 K/ min, 34 50 YK, #4E 5 min.,
F B 2 7k LA A S 1k A RO B A e
BEANERVEZ) 0.5 min, BRI K 20 K /min, LLUR A
it 52 M. @ BB ahilg . NGt 5a8iE
Bl A BE S TFEE S S A A5 A AR B E D) BB Y
b 38 o0 A7 fr A SR AR IR] o 3T X 55 4 4 T
g SN H ) S O B e LR R AT AT 1 e A
LN, BE T EBIRNL, = sh s, R LR
30 Hz, H38 S0 WU AY UL v LA < A5 15 Ak B B
S B VE B BT S A S L F R
Je R 5% 2 e KU, T e 35 5 s BN ShE S K
14, S A AR IR 30 s, R R ThREE ),
AT TR 2k 0 o 2 A B I O T A R i B
TrEEIz 3, B E 15~30 s, HRIAYT 30 min,
H1wk, s d, 384
22 VEEJiik
221 IrscHlERNE S E (P2 IR 5T 48
SR EE SR YT RV A R A T ROH R
@© BEARL:PSQUEIT R =T5% ;) WAL : 75% > I,
I =50% ; @ A R : 50% > Wk 4> #=25% ; @ &
BRI <25%.

PSQI IR 4% = (AT B B 53 — Y897 5 R4 ) /YA Y7 il A
43X 100%
222 MEFEFR T 24UAITRTG H 2 4 IR

HIEET AR .

2221 PSQU=ERIES R PSQL & KP4 77 5]
A B RS ] | BB B B MR IR 25 7 AN 5 T VEA 32
N % 1ty e RS 5 A O, VS T 0~ 1843, >7
O3 HRE AR ATAE B AR B A5, J0 BORRAIC B 7R £ 3 80 i 5
5 0 M BIESE SR, PSQI 26 D 40 H K iR
1) 52 S0 FIRE 5 B2 53301 A 98.3% (Kappa=0.89, P<<

0.01), HATBER AR BERIRUE ™,
2.2.2.2 Northwick Park #iiJf§ & %% & FH Northwick
Park #5i JiF & % (Northwick Park Neck Pain Question-
naire, NPQ ) 4351 M\ 2005 F2 B | 20098 %) Bl ARG 1) 52 10 . H
B A AT TRV R 3 Y B AR SR 155 O, 90 AR
S35 IEARSE
2.2.2.3  ME-FERSIIKMAE S % SRTIYQ-TCD-
2000 7 28 i 2238 350 1030 43 B ASCR: 0 2 A AFE 50 ik
(left vertebral artery, LVA) 4 Ul #E 2 ik (right verte-
bral artery, RVA ) J& 3& JiK 8l ik (basilar artery, BA) A%
SF-£47 1ML 9 3% BE (mean flow velocity , Vim) Sz Y5 4 HH 1%
{H (peak systolic velocity, Vs )
2224 ARJN BEAT—BARME A A (P L0
B KA S 5L g s kA Il L PR RS 2
AE SO B IR A ) Tl SRR IT WA B & A
Lo
23 Bk

K H SPSS 27.0 B AT Ge it o b o THEBERY
DIBIEL (n) 2R R xR s R BORES AT & IS
I3 A LA (xs) 2278, 2H 8] PO AR ST AEAS ¢ K56, 2H.
W BRI FEA ek 3 . A5 AT B IES 2011,
20 N EE R FH Wilcoxon Bk RIS 56, 2 [H) Lb 488 R H
Mann-Whitney UKy s 4528 RR AR, P<
0.05 J 25 Geit =27 Lo
3 BIFER
3.1 2497

7 R WA Y AT B8R N 82.14% , I it i T
Xt ML 1Y 50.00% , 22 5+ ge it 4 B L (Z=3.033,
P<0.05), %2,

T2 28K (0, %)

Table 2 Comparison of clinical efficacy (n, %)

2 51 %K AR Bk L T3 BAR
X HEZ 28 2(7.14) 4(14.29) 8(28.57) 14(50.00) 14(50.00)
Mg 28 4(14.29) 14(50.00) 5(17.86) 5(17.86) 23(82.14)

3.2 2RIV IIG PSQIEAS B it 4y Lb Ak
TRYT R 2 20 PSQIEL o3 K LI o4y LA, 25 5% T
HiteEE L (P>0.05) ;1697 5 2 20 PSQL 43 K HLTil

PEOM AR, HOULEEA PSQI 3 M BT A T-%F
M, 2R WAE S8 L (P<0.05), VL33 A
#4,

F3 24ABTRIREPSQI B LEE (74s) g%
Table 3 Comparison of PSQI scores between two groups before and after treatment (x+s) Scores
H 3 1% IRITHT HIT G BRI G V43 25 1E HH P{H
X HRZH 28 13.64+3.34 9.32+3.43 4.32+4.64 4.925 <0.05
WML 28 13.544-3.50 6.68+2.76 6.864-4.49 8.073 <0.05
t/Z 18 -0.117 -3.223 -2.059
P1E 0.907 0.002 0.040
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R4 28BTTHIE PSQIE B TFIEN L4 (7+5) oy
Table 4 Comparison of PSQI scores by factors between two groups before and after treatment (x+s) Scores

A BIEC i M S i A N R[] HE o ) IR HEE IR iy H [a] 2 fi i ik
RIFAT 211£0.74 2362080  2.21%0.77 1.8240.86  2.19+0.72 1.7540.75

WAL 28 . , .
WwIrlE 1.82+0.61 2.114+0.79 2.04+0.74 1.4640.74 1.7740.63 1.27+0.63
RITHT 2.1840.82 2.3940.69 2.29+0.81 1.86+0.97 2.00+0.67 1.86+0.97

Xﬂ%@ﬂ 28 V’ 1)2) 1)2) 1)2) L5 1 1) 1)
WIFE 1.2940.81Y%  1.644+0.879%  1.64+0.62"%  1.324+0.55"  1.794+0.63 1.2140.61

T SIRYTHTILEL, 1) P<<0.05; 5% IR AL, 2) P<<0.05.
Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.
3.3 24LRY7HIG NPQ T4y LLsR NPQ PR TR IR A, 25 S 49 G it i L (P<
IRITHT 24 NPQ PFAF LA, 2R AU 0.05). WLERS,
(P>0.05) ;1397 )5 2 4 NPQ P4 B FEAIK, HOLEE 4]

£S5 24NPQIEHLbEE (v+s) 73
Table 5 Comparison of NPQ scores between two groups (x+s) Scores
NPQ-4
4151 1%k RS - SRR A PiH
Ep ARl BIT IR YRITHE Sy 41
X e 2 28 28.4643.35 16.4343.08 12.0445.12 12.446 <0.05
WML 28 28.54+3.28 13.21+2.32 15.32+3.41 23.770 <0.05
il 0.081 -4.410 2.827
PiH 0.936 <0.001 0.007
3.4 JAYTHIG LVA .RVA HIBA ) Vm Lb4% WERALIAYT G 0 LR e bR T X5 B, 22 R 3R
BITIE 24 LVA . RVA X BA R Vm ¥ EFF, H St L(P<<0.05). WL3K6.
R6 2EBITHIFELVA.RVA FIBA ) Vm EL %S (7+5) cm/s
Table 6 Comparison of Vm of LVA,RVA and BA between two groups before and after treatment (x+s) cm/s
LVA RVA BA
A e WP e WP e I
IRYTHI BITIE e JRITHI BITIE e ey gl BITE e

XTHRZ] 28 21.6843.65 30.43+4.06 -8.75+5.41 21.86+3.56 31.754+4.38 -9.89+4.92 23.11+4.18 30.50£3.88 -7.39£5.55
MEEH 28 21.3643.43 35.25+4.12 -13.8944.98 22.21+3.74 35.71£4.78 -13.50£5.99 22.71+4.22 34.86+3.85 -12.14+6.41

1/ Z1H -0.339 4.414 -3.467 0.371 3.235 -1.951 -0.350 4.224 -2.965
P{E 0.736 <0.05 0.001 0.712 0.002 0.051 0.727 <0.05 0.005
3.5 24iBYYRiE LVA . RVAHIBA [ Vs HL ST R B LR AR bR T X IR, 22 R A 4
BITIE 24 LVA RVARIBARY Vs 2 LTF, HWL - 3P L (P<0.05). W3E7T.
®7 24ETFHIELVARVAFIBA §9 Vs L8 (+5) cm/s
Table 7 Comparison of Vs of LVA,RVA and BA between two groups before and after treatment (x+s) cm/s
LVA RVA BA
am s e R e WFHR e I
v AR :] BITIE A2 M IRYTH BITIE A2 A IBYT BITIE A2 A

XTHRAL 28 37.144+6.42 43.824+6.79 -6.68+8.83 38.21+7.45 43.32+£6.31 -5.11+£10.43 40.43+6.95 46.21+6.47 -5.79+10.56
WAL 28 37.7546.56 49.86+6.81 -12.11+9.45 38.32+7.63 49.86+6.56 —11.54410.02 40.54+7.22 56.754+6.67 —16.21+10.57
t/Z1H 0.350 3.321 -2.050 0.053 3.799 -2.352 0.057 6.001 -3.692
PfH 0.728 0.002 0.040 0.098 <<0.001 0.022 0.955 <0.001 0.001
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3.6 ARRW

2 HAEIRYT AR TE O AN R, — A A
R AE (WG 0% IR KA ) 2 S 56 28 A6 A CofiL %
F PR L T RE Ko H R A ) B UL S
4 i

T 10 47 3f 20 YR 1 2% B (R 9F 5% 16 Ak bl sk %
1, AEG 20 B L s T PR L R WL R AT AR A G —
VS, B RTITST F B, S0 S 0 22 PR SR g H R
S o A B Ik AR A2 R A 228 1 SR 3 SR ST A
a5 LA A SME—FE IR S AL I AS /2, DT 530
AR 28 40 B B - R IR ) 16 H0 BB, 5 RS R IR
R 2R S O R R 44 R L R AR
AR SRS DA I S PR Sk 2 48 ik R
I, SMASRE b SR 75, Bl P 200 A7 1 A KU FE £
N BI55 0A Ds  S 28 Ik AT BEL , R MLE T AR
B BH 2 6 B e BOAR BTG I Oy , S O R 1Y)
TRYT R G A I LN A US4 55 a2, R A
A B2 SRR AL USSR A AS RRAS T Bk eh S0 R R
AR XoT J] Bl P 2 RTAFE BTy Jk ) 3 R SRR el -
SEIF B K A A8 PR 2, DT T4 3 R A

B S S AR RS P RIS 2 S U
AR AW 2 7 B2 A R 48 R B 2 B Sk I
R INGRS K P EREETEMERIZ
GG —Fhh PR G R EH AR . 5
RS T SR 0 7 PR RS /N, 25 R B AR
fElbR o R 45 T 9 2 T 0 SR A T A 4 2% L 4
AT, ALK 1R 0 AT d5 K PR B2 1 32 38 31 48
9 G IR BTSN GE A R0 B R
P 7 B RS TR I LAz sl 2k, WA S S 4R I
AR (R A2 0 LI, 68 4 st JUTL PR F%) i 4 B 0 4 v
A SR AL PR 5 b, DT A2 1 5k AL IR 19 5P AN
AN LRGP e 3 5 UL PR it 7 0% [ e A%
Jnsi A FE HMEDIERY Esh W R K s hil R,
RO BIUHE A 1) 1 24 00 R AR S 2 5 ME 45
RS T, (o AR A AR AR R B L XHE Bl 45 1)
FE 1 20 Yl B R S A 40 2 B D AR S KA
SlIK ) A, A A G 3l ik L I 7 4
4.1 BiniEgis B RS RIIRA

ARG R BN, SIHITATAH LG, 2 20 PSQIL B4
JPAITPESy NPQ PE/rH4BH  FAIG , ixX 487 2 3697
Je R ARCRAS A7 B kst . 500 R E A, g 4
TGIT G PSQI A K BATHTE 4 \NPQ 343 B I B 1%,
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XA 7 Ak 1 HE 5 0 B B R R A A [ 5 A2 B 1) P4
PR R IR M o X AT RE S5 LA R HLHIA 6
O BELATERREST, \EHEmERIEAER,
FE LIRS 25 TS gk, HALMRAE ) ] fe R
FEHL IR A LH AL, R 2m 4 AT IR SO
M 2% fift R AR B0 . () el 2 b iz sh I 2 RE 6 i 3%
BB TR AE W) 2 0 R AR Ul X - B
Jok B 38, ekt £ T AR A

4.2 BniEgisaibiAR R EE- LRk it i

B s AR T HE A %1%, il
F3E 25 (9 UL AER . ARBFRE R IETT
223 S Kt JE FE  RMESE 2 /D BH I 28 BB ik
TL o R 7R A T A2 /0 BH 55 BH 4 ik 1) 28 25 7T
WRIZ ARG RUshk , T2 5370 A HE sh ik, 55
P vl VB S, PR sk R GE IR R S IR
RE A2 21, VR I LA AR WA AT ke, DA s A —
SR s kL B . R AR =A% B
He ik =2 238 237, AT ET TG 4% AR KU, Ak R
PTG ARAL T WURE LR R ZE ORG24 i JR 3 R AE
W W, 5 Bh K 5 S0UHE A ) ) 2 Ay, 4] 1E B
AR SR BB AS BOIRAS: , 2% Mgt e o ik I 97 32 BELAY
5 O, O HE— LIS B Bkt i, Yk 52 Sk 350 A Y
IEFBAT . KMHER =B IkZ 47, ik KAECnT
TR 283 4 BOR TR o B KO BBk 20, SR — &
Z B, Bk BB R T AR DD RE , el Ul 1T, 8
LG 1 FIA BT E R G S L% RS
H A= BRI R AIVEH .

225 5] 2230 W60 R 7 e R T A — 35 S 3 ik ot £ A
FEEFEZ—, 5 B 2SR EE S
Y i — 32 S 0 L 900 P D Y . AR S 45 R
N, 24HIAYTIE LVA . RVA (BA i Vi, Vs $8F57K -1
A BT S A LR R AR A AL, $E8 5R
FH B iz sh B AR T A R T 1 i 3 2, 2056
PEER , AT SE 9 B A2

ZE BRTR R B M &g shH AR IR T7 JE M
RIRBEBOR B E RIT Zetis, Bl icE &
A - LS Bh Bk I 3t 30 g 2%, XA T SR 2R IR
AT 2 SO AEAR G R A A o (H T IR
7 JRV e R S5k ey HL LR Bl U A0 ] {5 M R v 2%
AL, T LA AR XS A AT BT, TR TEAG KT
B A JE AT B — AT REEAR 2 L I IR
PRI, DL IR 45 SR ) T R T R, e i 4
B SR T AR S AR R 2
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Effect of Suspension Massage Exercise Technique on Cervicogenic Insomnia
and Vertebrobasilar Artery Hemodynamics
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ABSTRACT Objective: To investigate the clinical efficacy of suspension massage exercise technique for cervicogenic insomnia
and its effect on vertebrobasilar artery hemodynamics. Methods: A total of fifty-six patients with cervicogenic insomnia admitted to
the Second Affiliated Hospital of Shandong University of Traditional Chinese Medicine from January 2021 to January 2022 were
selected and randomly divided into 28 cases each in observation group and control group using the random number table method.
The control group was treated with traditional massage therapy, and the observation group was treated with suspension massage exer-
cise technique, and all the above treatments were 30 min/session, 1 time/day, 5 day/week, for a total of 4 weeks. The clinical efficacy
was evaluated by the Pittsburgh Sleep Quality Index (PSQI) scores before and after treatment, and the PSQI and Northwick Park
Neck Pain Questionnaire (NPQ) scores were compared before and after treatment. Left vertebral artery (LVA), right vertebral artery
(RVA) and basilar artery (BA), and the change of mean blood velocity (Vm) and peak systolic velocity (Vs), and the occurrence of
adverse effects during treatment were recorded. Results: Before treatment, there were no statistically significant differences in PSQI
scores, NPQ scores, Vm and Vs values of LVA, RVA and BA between the two groups (P>0.05). After treatment, total effective rate
of the observation group was 82.14%, which was significantly higher than that of the control group (50.00%), and the difference was
statistically significant (P<0.05). After treatment, PSQI and NPQ scores were significantly lower in both groups, and the above
scores in the observation group were lower than those in the control group, and the differences were statistically significant (P<
0.01); after treatment, the scores of each factor of PSQI of the observation group were reduced (P<0.05), and the scores of sleepiness
of the control group were reduced (P<0.05). and the scores of sleep quality, sleep disorder, and daytime dysfunction in the control
group decreased (P<0.05), and the sleep quality, sleep onset, and sleep duration in the observation group were lower than those in
the control group (P<0.05); The Vm values of LVA, RVA and BA increased in both groups after treatment, and the above indexes
in the observation group were higher than those in the control group, and the differences were statistically significant (P<0.05).
There were no significant adverse reactions during the treatment period in either group. Conclusion: Suspension massage exercise
technique can effectively improve the sleep quality of patients with cervicogenic insomnia, relieve insomnia symptoms and neck
pain, and regulate the hemodynamics of patients' vertebrobasilar artery, which is worthy of clinical promotion and application.
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Analysis of Gait and Foot Pressure in Patients with Bilateral Knee Osteoarthritis
of Different Severity
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ABSTRACT Objective: To analyze the gait characteristics of patients with bilateral knee osteoarthritis (KOA) of different severity
and to investigate the differences in the peak pressure points in different subdivisions of foot to provide a basis for the clinical diag-
nosis, treatment and rehabilitation of KOA. Methods: A total of 64 patients with bilateral KOA admitted to the Department of Bone
and Joint Surgery, Department of Rheumatology and Immunology, Department of Rehabilitation Medicine, and Department of Spine
and Trauma Surgery of the First Affiliated Hospital of Jinan University from August 2020 to February 2021 were selected, based on
the K-L classification criteria of imaging, and 50 cases who met the criteria were divided into mild group and moderate-severe
group, of which 26 cases with grades I and II were enrolled in the mild group, and 24 cases with grades Il and IV were enrolled in
the moderate-severe group. The gait spatiotemporal parameters and peak plantar pressure points of the two groups were detected
using the gait and balance function training assessment system and intelligent rehabilitation shoes, respectively. The gait spatiotem-
poral parameters included stride time, stride duration, stride length, single support phase time, double support phase time, stance
phase time, swing phase time, single support phase percentage, double support phase percentage, stride speed, stride frequency,
stride width and stride direction angle. The peak plantar pressure points included the toe area, metatarsal area, medial area, lateral
area, medial heel area and lateral heel area. Results: Among the spatiotemporal parameters of gait measured in both groups, stride
length, stride speed, stride frequency, single support phase time, single support phase percentage, and swing phase time in the moder-
ate-severe group were smaller than those in the mild group (P<0.05), while stride time, stride width, double support phase time, and
double support phase percentage in the moderate-severe group were larger than those in the mild group (P<0.05). In the peak pres-
sure points, the peak metatarsal 2 pressure point in the moderate-severe group was smaller than that in the mild group (£<0.05). Con-
clusion: The gait and plantar pressure characteristics of patients with different severity of KOA differed. As the severity of KOA
increased, the patient's gait is characterized by slower walking speed, reduced stride length, longer standing time, shorter single-foot
stance time, and outward shift of foot pressure. Gait assessment of patients with KOA can be used clinically to quickly determine the
severity of disease and to analyze the biomechanical changes in patients, providing a theoretical basis for rehabilitation treatment.
KEY WORDS knee osteoarthritis; gait analysis; plantar pressure; biomechanics; rehabilitation assessment
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