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1.1 Bk REbRE

111 ARRHE O 756 (MR 153 8L 2 K7 K
EFARIGIT L F 0 (2018) )1 i 20 70 201 HE 55 (112
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¥7 31 18] ) 2 AN 4232 HoAb A7 s A RS LT F 1 [H)
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HHE 2019 4F 11 5 2 2020 4F 12 A LR 5 24
R 25 e 12 e B A 15 2 RIS ) 52 A S
A 93 ), it FEHLEC P R L N AL B s
S A M AHEE A& 310 IRYTHT 3 A A RK
Jif i ¢ (McGill Pain Questionnaire , MPQ) | £ D GE
B hi5- 45 50+ 26 (Neck Disability Index, NDI) F1434 75 L
A TP E AR (median frequency, MF) 25 1 95 LY
B, ESHIGO R X (P>0.05), £ 1,

F1 3E—RRERILE (75)

Table 1 Comparison of general data in three groups (x+s)

o1 5 @Jﬁ%%@%@/; TR/ MPQIFA/4  NDIFSN4 EWMF@ Hz =
Mg 31 15 16 33.57+5.69 16.66+3.36 20.324+3.11 17.90+4.68 65.66+7.10 58.87-+8.54
2 RiEshd 31 14 17 32.43+5.75 17.17+3.71 20.29+2.27 17.84+4.35 65.76+7.21 58.65+9.25
B 31 15 16 33.154+4.98 16.84+4.76 19.97+2.76 17.81+£5.61 66.914+6.59 59.82-+9.49
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2.1 HEEELL ARIE S B g 0 () T
TRIT T % R A AL, RS £ SR L M T
BB HIURE s S8 5 SR S0 B B 2R Ak TR 98 H 1R
PP SR A S, R 3~ 5, PR SR
FE XUt XURF B L KMESE /UL, 702 1 ming
FERE R IUE TR SR 5 e LSRR
FEEL RN EZEMS s, LB 3~5K, 30 min/iK,
1R/, 5 /8 33697 1

2.1.2 Emizshdl  594ERI . A0 RN T BEAS I
FRUES R R A RO S — TR
PAMEZRILIAL , 3 Lo B B B s Sk A o
VBT, A8 S35 20 A i 2 AV e 32 3, 45 H B3
VEAR KR 7= A 00 BT 1k 52 I sl M |, 22 Wi s 1
WURE N 8 2 0 S84 1 L I vh 0 25 A ik d sh s
R Bt Az sh 4G G S Bl Bk 2% 4 in £ Ay o
FREEIA] o I ZRAR 8 55 B0 12 00 6] B 3 O R
P JURE S 4 S e s A 5, T S 2 B 8%, By
30 Hz™, i i 15 A 0 Bl sk s oA e . mT il
FREE A, B B Sk S AL T IR — Kk A
P14 Sk S FE M2 o), PRI IR 3 B IR B %
95 o A TIREE IS, v A bR 4R 4 Bl f8E Bl
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T4 35 5, AR B 15~30 5. 30 min/¥K, 1 K/,
5 d/JE L G971
2,13 EmAERAL SR IR R AL A TR
B Sk B KWL b A vty R T O RS Bl . IR
57 U] 9 7 R 3k s S0 Ak L e i L 2 L
FJe LK HARS (b o5, T s SR L o Ak
ORI JE e RMESE /D BHAR 2 B ik v,
WNUPIRJZ 2 2R BE 45 Ko s, i &% B0 7 5
PIF I PR R 2 R, AN A S~ 101K,
AR 24 30 W /min s i S EAT R AR A0 . HRE FEER L
RIBCRA 5 AT iz 3l JRIT R B iz sh 4], 2
HOREE 55 5 B LA , 2R A, e Fik
FAS . 30 min/¥K, 1¥k/d,5 A/, F9697 1.
22 VFEJitk
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BT LE AR M, VAL H 2 24 F & 2560 1) BRI
SEI o
221 MPQITsr faiiEH /R mBRNZ M
JE 2 W £ 3 A A IS R R A 2, AN AUAT DA i
HCE R AR B A 0] DL s AR B MR R, DA AR
oA R I 2 RN AR 1 TR AR T, 0 TR 2
PIF R
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F15Z BRFEBE , 55 VE S0UME R X RS AR s TAE S
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223 FmALE  ASHEGE R bR B T S
A BRAF A= AL AP R 5L MyoNet-COW , Gt it
ARIAR PR M R I EREE IR B 4ER5 7 23~25 °C, 1
J& 4 I 45%~50% , I AT 78 43 A K B 5 min,
IRIT AR S 10 mine IEARNE R 2R LR, &
B T EENIR S 0 R LA T C S RN S 1
LR R 1 em WIURE AL, PR HLRE 5 HpoC ] B
2 em, AT THEH, S ARG TESMI S em 2247 ¢
RN N (B Nl N4 R S | e i
O 55 , 43 0 VAR TT R 5 0 3% e LA, A
VR A A T < B3R 9% 57 43T o
23 Sl itk

K Excel 2017 & 57 804 %2 , SPSS 22.0 A
SEIBIT IS 3 419 MPQ 343 \NDIE 43 H1 MF {8,
FHEPOR L (R4s) FoR , IESPER R F S-W A6 56
MPQ ¥ 43 F1 NDI P43 55 MF {E Y 5¢ 58 2K HH Pearson
AT, LA P<<0.05 20 W 25 52 AH DM 5 2R FHRUA
REE T Z 0N AT 4 im0 N F e, 2458 BAE
A Geit 24 2 SOt AT 17 800 43 B, 25 2] B
AR FH LSD—: 47, L P<0.05 F 2 %A 43t 2%

3 & R

75 3 4L E I ICH BRI .
3.1 3HLKIY I MPQ P4y bLAk

75 3 AR E BRI T R (R (P<<0.05) ;
M EHBEEAME M H T RERE, 2
A G L (P<0.05)  HEZH 5E Mizsh
ZFREGIFEX(P>0.05), &2,

®2 3ARITHIE MPQIES LB (w2s) oy
Table 2 Comparison of MPQ scores in three groups
before and after treatment (x+s) Scores
gl % RJTRD RIT IR F{H/P{H
4 31 20.32+3.11 16.68+2.52" 25.66/0.000
Bmisshdl 31 20.2942.27 17.064+1.71V 39.95/0.000

BffEEA 31 19.97+2.76 15.03+1.66  72.62/0.000
G SEMAEEA L, 1) P<0.05,
Notes: Compared with the sling exercise combined with massage

group, 1) P<0.05.

3.2 341IRYT A NDLVE 4y be4s
1RYT A 3 40 NDLIE4- 4036 (P<<0.05) , &
B B A R s Bl 4 D RE PRk A2 ot 2 (P
<0.05), i 5B Mzt =R LG I FE (P
>0.05). W3,
R3 3EBITHIE NDIES LLE (7+s) AN

Table 3 Comparison of NDI scores in three groups

before and after treatment (x+s) Scores
A5 B RITET RIT IR F{H/P{E
b 31 17.90+4.68 15.354+4.77V 4.508/0.038

BEmizsh# 31 17.8444.35 15.2944.38"
MR 31 17.81+5.61 13.71+4.61
I SEMIEEA LE, 1) P<0.05.

Notes: Compared with the sling exercise combined with massage

group, 1) P<0.05.

3.3 34LByTnin MF ks
ZBURERIT R M MF (B84 I 1697 )5 3
20 MF {534 EFH(P<<0.05) ;3697 5 &3 Wi Huds &
L, B R A 4y ) S A M B s AL g,
SR GIEE L (P<0.05). L4,

5.277/0.025
9.884/0.003

Fz4 3IEBITHIE MF{ELLER (v+s) Hz
Table 4 Comparison of MF value in three groups before and after treatment (x+s) Hz
21 5 %k fisf 8] ZEfm) F{8/P1a eyl F{4/P{4
X VRIT R 65.66=+7.10 58.87+8.54
- Lrg 31 5.569/0.022 4.098/0.047
e BITE 69.73+6.47" 63.29+8.66"
L IRITHT 65.76+7.21 58.65+9.25
B Rizshd 31 : 5.360/0.024 4.058/0.048
iz B 70.05-7 A0V 63.5149.76"
) YRYT A 66.9146.59 59.8249.49
Ry 31 . 18.167/0.000 7.175/0.01
RS NE g el 73.34+5.21 / 65.854+8.21 5/

HHEREEA LK, 1) P<0.05,

Notes: Compared with the sling exercise combined with massage group, 1) P<0.05.
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22, UV P TE SK i/ [a] AR Y pH 23410
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R b R AR P 22 S K Tl R Rt P DA AR AT M
TR B T £ 2515 245 (1) 50

Xof S LA AT s Ak AR S T RIRYT
X 52 30 i DX 3B Jok AL A I O i 1) A AT R A
e, AT LG 0 @) S8 Jopf 28 3% 2 il i L b 2 Ak T
O BUHEAS AR e T REAE 5 A AT DL ) 58 ik
A0 4 3K B UK P B9 P A 5 el =i 2% L 1
SRR R B, B RR R S WS E M T
27 J 0% L PRI 759 R 4 1 200 L ZR A A B At T BLA
MR IETR NS SRR/ 182 & s S E=ay 1l kaiki -4 & el
(i) P o 2 AR AP UL PA) A 2 v B2, S L P17
PEALPE LA 2 B0V I, A8 B TR LA .
PR ) S8 48 T AL GE e & T 0097 A B T RGE A
PIESE R AL LA 2548 ERTHES

IS BT ] ) A s B R R B TR 2L
A 1% 7% (neuromuscular activation, Neurac ) J5 FH 4 i
SEE LPA B % R G0 55 PR, 4 Gz sh AR I 2k
it iR M A AR S AR AT B A i i AR D . R
PEE Mgl DAL ) il R A RS T 53
RO TG S L, W] e ek s 1 DAAEAE e 4
ST i 7 2K, I R s 3 v i A T E



A B M SIS SR T UL SR B4 S0

WPz S ST S ] 4
18 B 0F ST B RRUE TR R R, 23 O A A&
UG RGR] , BETTAS F 32 1 30E STHERS € & , DA
38 58 5 1 RS R M RV R T AN 23 5 1R A AR
TG B S A N B 2R BT LURIBOIURR L 1

B0 I TT O 2, s SR UL A kI A R AR

O, BEAMILPA 25 A 2 320k A JIURE b 899z sl g2

M W R e i A (P R A AL 7 B

RMIEEB IR AM ZHGS A E TR

ot 15 PR AR B A AR PR IR SR AE e k32 5 2

8, S 2 i A AU 5 T Sk 1 1 B el 5 B

BEROE  WARAS S LA & 1, s LN ) o

R Ty RE WA 5 P L] R FH AT LA s L PR A8 2%

P, 3z gl B R S e R R I £, SRR

i P T O TR BT UL PR B ks, r BELRRARR L 524

AN ) 2D A K P i g, DT 2 T L P (B T o, 9%

JiiE"

25 B Prid B m e S0 s BOR BE IS UL

DAL, it 1o 2 1T UL, Dl 27 S M R 3 A L e

8 Ty R W, 8 5 EUARE J) L JURE 1) AL ) AR 9 5 7

71, H 7R T i S B Al B s B L

Frllm RAET o AHABEFEAT A Ja BRAAE P9 2 LA

AR L PSS R W ) AR N — R IR

PE o HUC, T2 LD 35 P B 7 5 R REAGI , X

J2 LUG AT LR ABIESE 19 J7 1w

2% Kk

[1] KIM S J,LEE J H. Effects of sternocleidomastoid muscle and sub-
occipital muscle soft tissue release on muscle hardness and pres-
sure pain of the sternocleidomastoid muscle and upper trapezius
muscle in smartphone users with latent trigger points [J]. Medi-
cine (Baltimore),2018,97(36):e12133.

[2] YUNS,KIM Y L,LEE S M. The effect of neurac training in pa-
tients with chronic neck pain [J]. J Phys Ther Sci, 2015,27(5)
1303-1307.

(3] KM, Z2m0, Vrsmam , 45 . R mis Shyyr R a rhali sy 7 A

PERFLZEME T WEROFE ] IR P A&, 2019,
38(7):652-656.
ZHANG J P,LIL,XU Q Q, et al. Clinical study of sling exercise
training combined with shock wave therapy in treatment of |
stage shoulder-hand syndrome after stroke [J]. Shandong Tradit
Chin Med,2019,38(7) :652-656.

[4] LOTURCO I, PEREIRA L A, KOBAL R, et al. Transference
effect of short-term optimum power load training on the punching
impact of elite boxers [J]. J Strength Cond Res, 2021, 35(9) :
2373-2378.

(5] APBLr, 258 M F, 4 i B SR =0 Fk it i
S LA D e B2 A I R AT SR [ ). A dp B2 2243k, 2019,

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

34(11):5501-5505.

DU W H,LI H Y,LIN J P, et al. Randomized controlled study on
muscle function of neck type cervical spondylosis treated with
Tongluo Qiangji tuina with ‘three steps and five methods’ [J].
Chin J Tradit Chin Med Pharm,2019,34(11) :5501-5505.
7B 2R, BRARTL . SRS (Y 43 28 2 W M AR FARVAIT LR
JER(2018) [T ]. SRR, 2018, 56(6) : 401-402.

YANG Z M, LI F,CHEN H J. The experts consensus on the classi-
fication, diagnosis and non—surgical treatment of cervical spon-
dylisis (2018) [J]. Chin J Surg,2018,56(6) :401-402.
JUER, EIH A, A A IM L b s E e B R
#t,2003:129.

YAN JT,WANG D Q,FANG M, et al. Tuina [M]. Beijing: China
Press of Traditional Chinese Medicine Co. Ltd,2003:129.

ZRAE 7R, VPRR IR, AR . R AR L AR BOR IS R YT R A
RIGRBIFELI ] INFR P BEZ%E,2018,37(8) : 643-645.
LIF,LIL,XU Q Q,et al. Clinical study on treatment of periarthri-
tis of shoulder by sling exercise therapy and meridian plucking
manipulation combined with microwave irradiation [J]. Shandong
Tradit Chin Med,2018,37(8) :643-645.

GWON A J,KIM S Y,OH D W. Effects of integrating neurac vi-
bration into a side-lying bridge exercise on a sling in patients
with chronic low back pain: a randomized controlled study [J].
Physiother Theory Pract,2020,36(8):907-915.

TRUCCO F, ROSENTHAL M, BUSH A, et al. The McGill score
as a screening test for obstructive sleep disordered breathing in
children with co—morbidities [J]. Sleep Med,2020,68:173-176.
SALTYCHEV M, MATTIE R, MCCORMICK Z, et al. Psychomet-
ric properties of the neck disability index amongst patients with
chronic neck pain using item response theory [J]. Disabil Reha-
bil,2018,40(18):2116-2121.

PARK H, JEONG T, LEE J. Effects of sling exercise on flexibili-
ty, balance ability, body form, and pain in patients with chronic
low back pain [J]. Rehabil Nurs,2017,42(6) :el—e8.

CID M M, JANUARIO L B,ZANCA G G, et al. Normalization of
the trapezius sEMG signal — a reliability study on women with
and without neck—shoulder pain [J]. Braz J Phys Ther, 2018,
22(2):110-119.

FEHE, K, TR, 45 . JULIN SOV A N LI BB LR 22 #
PRI iRy 7 B U 1997 BOREE [ ], A R 2 5
5 7%35,2019,41(6) :439-441.

XIONG J,ZHANG Z,ZHANG Z C, et al. Intramuscular effect ki-
nesio taping combined with multi-angle resistance training of cer-
vical muscle group in the treatment of cervical spondylopathy [J].
Chin J Phys Med Rehebil ,2019,41(6) :439-441.

BLIRIK . HET sSEMG YIRS SRS 38 A\ ST 25 P UMBIFEL) ).
Tk TR 5, 2020,25(5) : 138-144.

ZHU R X. Research on driver’s neck muscle fatigue identification
of combine harvester based on sEMG [J]. Ind Eng Manage,
2020,25(5):138-144.

RANAVOLO A, CHINI G, SILVETTI A, et al. Myoelectric mani-
festation of muscle fatigue in repetitive work detected by means of

miniaturized sEMG sensors [J]. Int J Occup Saf Ergon, 2018,

429



AR 2021 48 55315 45

24(3):464-474. R A (I OIS (1], 3T 7 P R AR RR , 2020, 47(4) : 113-116.

[17] NEBLETT R. Surface electromyographic (SEMG) biofeedback for HU W B, WANG Y Y, HU L, et al. Clinical observation of tuina
chronic low back pain [J]. Healthcare (Basel),2016,4(2):27. combined with psychological intervention in treatment of patients

[18] JAFARI M,BAHRPEYMA F,TOGHA M. Effect of ischemic com- with cervical spondylosis complicated with depression [J]. Liaon-
pression for cervicogenic headache and elastic behavior of active ing Tradit Chin Med ,2020,47(4):113-116.
trigger point in the sternocleidomastoid muscle using ultrasound [22] WEERAPONG P, HUME P A, KOLT G S. The mechanisms of
imaging [J . J Bodyw Mov Ther, 2017,21(4):933-939. massage and effects on performance, muscle recovery and injury

[19] AKIMA H, ANDO R. Oxygenation and neuromuscular activation prevention [J]. Sports Med,2005,35(3) :235-256.
of the quadriceps femoris including the vastus intermedius during [23] CHEN L,CHEN J,PENG Q,et al. Effect of sling exercise training
a fatiguing contraction [J]. Clin Physiol Funct Imaging, 2017, on balance in patients with stroke: A meta—analysis [J]. PLoS
37(6):750-758. One,2016,11(10):e0163351.

[20] ZIAEIFAR M, ARAB A M, KARIMI N, et al. The effect of dry [24] ORANCHUK D J,KORAL J,MOTA G RDA, et al. Effect of blood
needling on pain, pressure pain threshold and disability in pa- flow occlusion on neuromuscular fatigue following sustained maxi-
tients with a myofascial trigger point in the upper trapezius mus- mal isometric contraction [J]. Appl Physiol Nutr Metab , 2020,
cle [J]. ] Bodyw Mov Ther,2014,18(2) :298-305. 45(7) :698-706.

[21] WIS, £, W13, 55 . eI O BT 000 BUHERT I R A0

Short—term Effects of Sling Exercise Combined with Massage on the Treatment of Neck Type
Cervical Spondylopathy
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ABSTRACT Objective: To observe the effects of sling exercise combined with massage in patients with neck type cervical spon-
dylopathy (NTCS) by using surface electromyography (SEMG), and to explore the short-term effects on neck pain, neck disabilities
and muscle fatigue. Methods: A total of ninety-three patients with neck type cervical spondylopathy who met the inclusion criteria
were divided into three groups according to the random number table: massage group, sling exercise group and sling exercise com-
bined with massage group, with 31 cases in each group. The three groups were treated with massage, sling exercise, sling exercise
combined with massage therapy respectively, 30 minutes per time, once a day, 5 days per week, for a total of one week. Before and
after treatment, the McGill Pain Questionnaire (MPQ) and the Neck Disability Index (NDI) were used to evaluate the cervical func-
tion and quality of life of patients, and the median frequency (MF) of the upper trapezius muscle was measured by electromyography
biofeedback instrument. Results: Before treatment, the MPQ scores, NDI scores and MF value of the three groups were not statisti-
cally different (P>0.05). After treatment, the MPQ scores, NDI scores and MF value of the three groups were all improved (P<0.05);
the MPQ scores and NDI scores of the three groups all decreased, and those of the massage group, sling exercise group and sling ex-
ercise combined with massage group were (16.68+2.52) scores, (17.06+1.71) scores, (15.03+1.66) scores, and (15.35+4.77) scores,
(15.29+4.38) scores, (13.71+4.61) scores respectively; the MF value increased, the value on the left was (69.73+6.47) Hz, (70.05+
7.40) Hz and (73.3445.21) Hz respectively, and the value on the right was (63.29+£8.66) Hz, (63.51+9.76) Hz and (65.85+8.21) Hz re-
spectively, the differences were statistically significant (P<0.05); the short-term effects of sling exercise combined with massage
group on neck pain, dysfunction and neck muscle fatigue were better than those of the massage group and the sling exercise group re-
spectively (P<0.05), but there were no significant differences between the massage group and the sling exercise group (P>0.05). Fur-
ther correlation analysis showed that the MPQ scores was negatively correlated with MF value (left: 7=-0.626, P<0.05; right:
r=-0.695, P<0.05); besides the NDI scores decreased with the increase of MF value (left: 7=-0.692, P<0.05; right: 7=-0.491, P<0.05),
and the average MF value on the right was lower than that on the left. Conclusion: Sling exercise combined with massage can signif-
icantly reduce the patient's pain, activate and strengthen the neck muscles, improve the neck function of patients. At the same time,
the SEMG can objectively reflect that sling exercise combined with massage has better short-term effects on the upper trapezius mus-
cle.
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