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Abstract

Objective: To systematically evaluate the efficacy of sling exercise in the treatment of chronic
nonspecific low back pain. Methods: A randomized controlled trial (RCTS) study on sling exercise
for chronic nonspecific low back pain was retrieved from PubMed, Web of Science, Pedro, Coch-
rane Library, Wanfang, VIP, Chinese Academic Journal (CNKI) and Chinese Biomedical Literature
Database (CBM) from the establishment of the Database to June 2020. The quality of the included
literature was evaluated according to the Cochrane System evaluation criteria, relevant data were
extracted, and the RevMan 5.4 software was used for Meta analysis. Results: A total of 23 RCT stu-
dies involving 1679 subjects were included. The results of Meta-analysis showed that there was no
difference in the improvement of visual analogue scale (VAS) pain score (MD = -0.25, 95%CI:
-0.64~0.15, Z = 1.23, P = 0.22) between sling exercise therapy and traditional Chinese medicine.
Sling exercise therapy improved visual analogue scale (VAS) pain scores for moderate duration
(MD = -0.60, 95%CI: -1.00~-0.20, Z = 2.95, P = 0.003) and short duration (MD = -1.48, 95%CI:
-1.62~1.33, Z = 19.60, P < 0.00001), better than exercise therapy. For ODI, both long duration (MD
= -7.51, 95%CI: -11.48~-3.53, Z = 3.70, P = 0.0002), medium duration (MD = -9.90, 95%CI:
-18.66~-1.13, Z = 2.21, P = 0.03), short duration (MD = -2.79, 95%CI: -5.54~-0.04,Z =198, P =
0.05) were better than those of exercise therapy group. Sling exercise therapy improved visual
analogue scale (VAS) pain scores (MD = -1.70, 95%CI: -2.94~-0.45, Z = 2.67, P = 0.008) and low
back pain dysfunction index rating scale (ODI) scores (MD = -12.74, 95%CI: -15.65~-9.82, Z =
8.55, P < 0.00001), both better than physical therapy. Conclusion: Sling exercise can improve the
pain and dysfunction of patients with chronic nonspecific low back pain to a certain extent.
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AR R, FERIEIE. . MR BRIKEEAE, W AN [E R R N A G 3 52 R
FugshThRekans, (HSEEA, REERE LRk —, BAHEZ, 5E KR R[L]. %) 85%HIK
TN e 2 IR, 1 AR S R R PR R 2 23%, o5 I A (1) 85%, ik #R 1k 11%~12% [2].
TR ANy SRR AR BB AS , BE 25 SRAMAR AN M8 B A2 [3].  H AT YT 18 M IR 1 3 B 5 i a8 3T
ey FURYT . BT ALOIIRITSE, Hoh LR IGRON A% O R PR VI ZRAE IR R S B R BT 3 AR
[4]. = illZk(Sling Exercise Therapy, SET) & —F i i $2 (I ANFR 8 - 1 #EAT 48R 10 77 v, JE e 388 n R s L
PRI ) S AN A R ZhaS AR e 1, AT e IR [5] -
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SN PR UE B A 2, Yu-Shan Yue [6]. BEUE[7]20HI7E 2014 2017 4EXE M IIZRIGTT 18 1 I 4t
171756, (HRMANTER D, FEMIK, T 8RREERN . Al RET A Meta
AT, R E R UNZRIE T B AR R R AT SR A VAN, DS DA BVP I AT SR, SRR
W, NIRRT IS . AT CLE INPLASY “F A3 THEM, M54 INPLASY202120070.

2. #RERFE
2.1. PNIRE

© WAL FENT IR @ BRI R AEFR M B, B R AN IH U] (1 4 21
TRERE R, SO RS B WA A RIS A 00 R R (PR . MERIABR, R 34 ) @ Fhify
Jili: VRIT AL TR MG ONGTriE BE . SRR REAR), XREAR A& BUEsh 7k &M T .
BE RS VAT o WF TN AR I 0 18] SR 432 32 VA 7 15 W A HE AL T LSRRI T i i . @ 25 JRdBhR. EEig
JATEFRAIR AL AR IE /> (Visual Analogue Scale, VAS). Oswestry ThRERG 1 %(ODI), K ZELE Ffahn:
PR AU VP> B2 (Numerical Pain Rating Scale, NPRS). H A< RBHir 4 FEHE 4> 1697 4 £ (Japanese Or-
thopaedic Association scores, JOA). Z4iHR-1k k5 & 7] 4 (Fear-Avoidance Beliefs Questionnaire, FABQ). /L
PIJE . SCHERAE R A s S E S

2.2. HERRARE

@ Rk R ) (B 2 (1 %1 R e SR ), @ JR)TAHI T HE AR B m 2K, ©
HREBMHIL, @ 4ERCT .

2.3. BEREH

HENR P IR 755, 483, CNKI. CBM; FC##E%: PubMed. web of science. Pedro.
Cochrane library. YEEMEE 2 2020 4= 6 H K E K RCT. IR ISR :

LA CNKI ], A SOk R RS A -

#1 “JEYR” BCCTEERT B NS VEYE T B RN TN BDR T B CARR R

#2 “RAMIUI” BRI B “RuE IR

#3 BENLA R IALS

#4 #1 F#2 F1#3

LA PubMed 3 FE A1, 0K R SFEHE A -

#1 slingexercise* OR SET* ORCoremuscletraining*

#2 low back pain[MeSH Terms]* chronic low backpain* non-specific low back pain* lumbar spine dis-
orders

#3 RCT trail

#4 #1 AND #2 AND #3

2.4, HERAITHEIER FRHERE

1 2 ALBIE TEE SRS GE SCRRAN SR ICRERE,  ARAE BT R 2 SO R AR AT LRGN . S 2 N
M E, & 2 SN E AR A B, RS =TT R A R, e A TR, R IRMEE
ARAEN T ffer. PA)EIEE Excel B P SCRRIVIEA(S S WAECHE: TGS, STREE . K&
). SCHREMY. FEACE. E. THUEMR. . R38R, W KIREE
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2.5. REFMN

K F Cochrane BMER H) RS 1PRA T [813E4T 99 N STHR A A5 XU AN, B36 7 AN TH . BEALELR =
L AR, BRI EMNEEE). BRE RN E). FE L E . &R EFRERS . . I
BEG R AR . ORERE” CORRIZEEE DT ABTIER). “FRK . ISR TSR
Jadad BN SCERF BTN, 1~3 MARRE, 4~7 PR R E[7].
2.6. GIHESR

K H Cochrane 24 [ RevMan5.4 3547 meta 43 #7 . K FH #4151 2 (MD) AT 95%C1 K rn i 4L A &
WL 2RI AT 12 E AN AT R PERG S, 25 P> 0.10, 12<50%, I NGNAFFEE EA FF:, %
FH [ 2 0 B AY3EAT Meta 20T 25 P < 0.10, 12> 50%, TSA NGB 55 AIAEAE S PE, SR AL RN
R, ToyE B 5 o M SRR AN EHE To v & FE I SR R v 4t
3. 4R
31 XEREREER

R SRR PE WA R 3R 15 346 55 ik . 15 Endnote X7 X 5 42 126 55 . 48 bRl hn i A 2 5 4 43
W, AREEA . 3 N HAZN G AN CHR 23 B . SCHRTR R B L 1.

3 SCEkE R CNKI IR FR: Cochrane . R A 4B
(n=54), FiF5 (n=134), (n=4). PubMed (n=26). BRI IR
# 3 (n=50), CBM (n=69) Pedro (n=9) (n=0)
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Figure 1. Studies screening process
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3.2. PYANHR—KIBENR
NN SCRR B FEARRE WEE 1, g9 N SCHERIE 23 i, Horp b SCCRR 15 #3[9]-[23], T3 3Tk 8 wa[24]-[31].

Table 1. Basic characteristics of the included studies

= L AANSTERE B A E

N (Skie4/ ik AR

T

AR HR atmal)  (RmAUNELL %) (BT L) wAUsEa) S
iz As 2016 [9] T 15/15 (51.3447.3) it 34 H SETM2HI(8 )  VAS. ODI
FREE%k 2018 [10] Ex 120/120 (50.09 + 7.77)/(50.09 + 7.67) i 34N H SET/IgH#iI(8 1)  VAS. ODI
W A& 2018 [11] FRE - 30/30 40~60 it 34~ H SETM2#I(8 )  VAS. ODI
A ' (36.95 + 11.78)/(36.05 * (23.84 £ 21.47)/(23.47 = e 1
FHESE 2012 [12] i 18/19 10.80) 20.65) /1 SET/MA#:(8 )  VAS. ODI
. : (40.00 + 9.33)/(44.28 + (20.33+7.12)/(21.50 +  SET/SET + #fi&/ift
3755 2019 [13] 308030 g eeyiug 57+ 8.62) 9.23)/(22.46 + 9.18) /] (4 ) VAS. ODI
o e : (32.05 + 7.505)/(32.00 + (19.85+9.500)/(1854 =  SET/HZ.Loilll i/ HiyT
BRI 2017 [14] L A3/4344 N E(32.95+8.629)  10.066)/(16.90 +9.322) © i) VAS. RMDQ
0 25 2019 [15] Ex 20/20  (27.00 £ 1.41)/(28.00 + 2.42) (7.00 + 2.46)/(5.00 + 1.24)H SET/T-#H (12 &) VAS. RMDQ
WA} 52%5 2014 [16] EN 15/15  (35.93 + 2.71)/(34.75 + 2.58) (317.3 + 35.7)/(253.6 + 43.9)RSET/ L%‘) LIS VAS. ODI
o (276.43 + 3.87)/(302.54 +  SET+I% Lo ZR/H% 0>
£]
T 7354 2019 [17] o 20/20  (36.74 + 2.68)/(35.91 + 2.74) 536) % VI8 ) VAS. ODI
7 e %% 2008 [18] 2 15/14 (37 + 4.28)/(35 + 3.39) (3£1.46)/(3£2.02) A SET/Hf:%(8 ) VAS
= é
SRS 200 [19] i 10/10 21-31 1-8 4 SET %gﬁ%ﬂ”ﬁ(“ VAS. ODI
ZRIT4%5 2010 [20] Ex 12/10/12 49.94+11.9 6.45 + 5.68 4F SET/f&#£(6 1)  NPRS. ODI
T R A : (34.1+6.5)/(33.5+5.0)/(33.3  (33.0+28.8)/(33.1% SETH:GuitIT 15 g
RIS 2010 [21] i 82/82/82 +65) 31.1)/(36.0 + 50.9) 1 I ) NPRS. ODI
HAE4E 2011 [22] E - 46/45 21~53 6 N 1 15 4 SET/H#i5¥7(6 &) VAS. ODI
|
XI5 2012 [23] e 20/20/20 30~59 16~121 H SET/S;UT( 4+ Fﬁﬁg I/t VAS
Kwang-Jun Ko % 2018 [24] #5[E  10/0/9 (438 *49/81£37)/(413 FA ] SET/Z LN/ VAS
+3.8) (12 /&)
Monica Unsgaard-Tandel % 5 NN SET/HZ B2 HI/F
2010 [25] REk 36/36/37 19~60 34 H I ) NPRS. ODI
Hee Sook Roh % 2016 [26] ®i[E  53/49 (49.5 £ 10.6)/(50.5 + 9.1) AL SET/FLYT (12 ) VAS
a5 25
Yong Wook Kim %5 2016 [27] #[E  41/41 31~65 it 34 H SET/ML ?j}% eI % NPRS. ODI
Seung-Bum Lee %5 2016 [28] #H[E ~ 34/23  (43.61 + 10.27)/(45.08 + 10.43) ATt SET/FYT(12 ) VAS
- =3 LR S e
Byoung-Hwan Oh %5 2015wy 0/10/10 (27.00 + 1.41)/(28.00 + 2.42) S SETH LRI/ /a5, opI
[29] #(12 A)
s (42.7 £ 10.0)/(36.3 + ha A SET/H IR L Fa
Oftar Vasseljen %5 2012 [30]  #kE  36/36/37 10.4)/(415 + 11.9) #t 3 4H SEPEIIZS ) NPRS. ODI
+ AW ER
Young daeyoo % 2012 [31]  #[EH 15/15 P15 20 ESV SET/& LRCOIIZE VAS

JH)

BT FORMAEREILIE > (Visual Analogue Scale, VAS); Oswestry ThfigfsfiG 54 (Oswestry Disability Index, ODI), ZR%rityRE
(Numerical Pain Rating Scale, NPRS); Roland-Morris ) fitf# 5 1 £ % (Roland-Morris Disability Questionnaire, RMDQ) (Sling Exercise Therapy, SET).
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PN 23 4N RCT seiarh, 3Lt 1679 @iy, Hhiayrdl 718 5, XTHEZH 961 4], 5 f AR e S5
JFE[24] [26] [28] [29] [31], 4 Fe AR b 5 L ELl[11] [26] [27] [31], HAIIBEAT T H4LIA4ERS . HAERIEL
B, BAWM.

3.2.2. FHEHEFITEE

TEFTANANE) RCT S2iady, &Ml giasT (e, . S5 KA 3 5[13] [18] [23],
P2 BRI 1 RS [18], =4 BRI 2 B3 [13] [23]. & Ml 455 5 Mliz 7 vk BT 15 /(9] [10] [11] [12]
[14] [16] [17] [19] [20] [24] [25] [27] [29] [30] [31], H:HPa4Hxf /&M 9 F[9] [10] [11] [12] [16] [17] [19] [27]
[31], =ZHXHE) 6 F[14] [20] [24] [25] [29] [30]. & MillZhS5 3T X jEE) 5 fR[15] [21] [22] [26] [28], H:
HHBZENT R 4 FR[15] [22] [26] [28], —#HXFHEMT 1 4R [21]. TERTARITFIUE RS, AT 4 B, &K
JPRE 12 .

Byoung-Hwan Oh2015

Hee Sook Roh2016
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Figure 2. Risk assessment of bias
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3.2.3. &5 /iEtR

PRIFVEAN HE bR = B2 VAS B NPRS: 19 M 7R H VAS [9]-[19] [21] [22] [23] [24] [26] [28] [29] [31]s
4 M TR A NPRS [20] [25] [27] [30]. DhAEMRGHaHR £ 252 ODI. M-JOA. RMDQ: 15 M5k H] ODI
[9] [10] [11] [12] [13] [16] [17] [19] [20] [21] [22] [25] [27] [29] [30], 1 /MWF%tKFH M-JOA [23], 1 MWE%T
KA RMDQ [15], 6 AN 7t R R AT AT JEAE D) ReFfiG 4845 [14] [18] [24] [26] [28] [31].

3.3. XEKRETEMN

I 23 FE SCHRI A2 RCT, 13 R R BEALE 73R 15 [11]-[18] [21] [24] [25] [27] [30], 6 kAR 4H
BEAL S ECv[9] [10] [19] [20] [23] [31]. 2 jw K HH 73 Fo Ka sk S oA STk AR 38 Bl 77 % [22] [25], 1
T B S B RSN AR BIARIR SBR[ 27] . 8 J STRRA 28 2R U7 5 SR 56 i 7 155 L[ 11] [12] [14] [21] [22] [25]
[27] [30], 4 e SCHRBE V7 £ 56 % [13] [16] [19] [20], FEaR AR bl 15 45 5 1 76 BEPE HEAT Ui BH o 99N SCHR A
o ARG AL A 2 Al 25 P o7 B L] 2 1] 3. AR¥E X R Jadad P4 bR, ot & SCHR 11 55 [12] [13] [14]
[15] [16] [18] [21] [22] [25] [27] [30], ECJ5 & SCHik 12 #5[9] [10] [11] [17] [19] [20] [23] [24] [26] [28] [29]
[31]. M3 2.

Random sequence generation (selection bias) —:—
Allocation concealment (selection bias) -:—

Blinding of participants and personnel (performance bias) -

Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) .

Other bies NN |

0%  25% 50% 75%  100%
. Low risk of bias D Unclear risk of bias . High risk of bias
Figure 3. The proportion of each bias
E 3. BB &ELfl
Table 2. Quality assessment results of included studies
F= 2. MAHARHMREITHER
BNBFI BEALR AR =2k BEALAL R B R IR Ej‘%%";dad
v‘aa;bk & > \Q N
Wik 06 9] e ﬁﬁ’;’;g“ﬁ* it de N L T 34
, ANERE, FEHLREEE AR . . , .
%% 2018 [10] T REE K E R4 TR 58 H 25
WER2018[11] WY, BAETRE RS REREMNETESE R *jﬁ;g;gf 4%
FRA2012[12] 6%, BNETRE RS, REREHNSTESE R *jgﬁ;iﬁ 4%
F 745 2019 [13] B4, HPBCERE O RNERE, RERVBISTR T RRE TeAH R 44y
AR 2017 [14]  HBH, BEMECERE RNEE, RERPIMHISETR T KRB R TR iR 44y
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B SA%2010 [15] 4%, BNEFRE R NERMMHMTEAR  REL T SEm 4%
WRSS 2004 [16] W%, BENUSCERE AWM NEVIENETRAR KRR Tk iR 4%
THEL2010[17]  fhh, MNECERE R NREMPAEEAR R R 34
B 2008 [18] A%, BMECEIEE  REAE NEUMHESEAR KRR TSR 4%
pippas o000 1o TiEr BPLAREAS R REE Tl iR 24
RITE
2T 2010 [20] A Em?ﬂﬁ@**ﬁ i RIRE T 24
XWAR7S
WINS 20021 . BbLECERE R b A L ICUORE

w0 IR s e g WEDHESIE g

s 2012 [p3) Ly BRI EAL Tidt KR T 24
ik

KNG WSO T g, g i, REMMHETEAR  RILE AL 3%

Monica Un-

sgaard-Tendel %5 2010 142, BENLETRIE 15, HEHAERNEE NitdE TR 5B H 6 77
[25]
Hee 5°°k[§§]“ % 2016 st AR RIRE T EH 24
Yong Wook Kim % AL A Sk - . AEY, BOREIR T SR
e o] e, BBLECEE A, R R T o 4%
A it KR KRR EHbSEE 2%
Byoung-Hwan Oh %5 g Jeim et ’ ;

e 1) i 48 AR R TSRS 24
O‘t“"ass[ggi*"%zmz W, BERCERE S, RRUVBNECEAE KRR TRHSE 4%
Young daeyoo % 2012 ANiEHE,  FEALIALE (H AR " 5 ‘ :

o i FAR R KR KRS 24

3.4. SET 5EErARELER

TS

WA FaAR N VAS, LGN 3 B3RETE, LA VAS AT fads, 4t 129 BlEE . REMSHTER, S0
TR EAT R FPE(P = 0.28, 17 = 21%), S e A 434, 45 57K, MD =-0.25, 95%Cl: —0.64~0.15,
Z=123, P=022, ZRLGi¥E . $#or SET ENGE VAS i 5HEFELER . WK 4.

SET TCM Mean Difference Mean Difference
Study or Subgroup _Mean __SD Total Mean SD Total Weight IV, Fixed, 95% C| Year IV, Fixed, 95% CI
i 122008 1.76 1.58 15 3.08 235 14  71% -132[-2.79,0.15) 2008 — |
1] %2012 288 241 20 267 1.95 20 83% 0.21[-1.15,1.57) 2012 R——
£5°2019 3.27 085 30 347 083 30 84.6% -0.20[-0.63,0.23] 2019
Total (95% Cl) 65 64 100.0% -0.25[-0.64, 0.15]

Heterogeneity: Chi* = 2.53, df =2 (P = 0.28); ¥ =21% '2 _'1 6 ; é
Test for overall effect: Z = 1.23 (P = 0.22) Favours [SET] Favours [TCM]

Figure 4. Forest diagram of VAS comparison between the SET group and the TCM group
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3.5. SET 5&ET &8

35.1. &EiIEy

P FEFR AN VAS 5 NPRS, R0\ 15 57T, 11 7L VAS NiFrFaFx, 4 F UL NPRS AT 4845,
3L 994 B 3 . T LA VAS NI 8 AR IO 78 18 =R ¢, Kwang Jun Ko [24], Byoung Hwan Oh [29],
Y D yoo [31]H RiFEBIRAE, SRR UL =TT, SebrondtgiN 12 BEAT, 8 R LA VAS Nt feds, 4
LA NPRS R iFadr, 2L 905 filfE3%. Lh NPRS NP Fa AR S5 1 o W S, 25 00F 90 () 4778 B 45 (1) 5
JFRPE(P < 0.00001, 17 = 92%), 5% FHBE LR R AL 23 #r 46 S 27w, MD = —052, 95%Cl: —1.52~0.49, Z = 1.00,
P =032, ZRESGiT¥E . #n SET &MY NE NPRS 0 SEsT ik L E R Btk
KIS ] RE S VR TIT FEANE], ZRVT[20] 6 /&, Monica [25]. Ottar [30] 8 /&, Yong [31] 12 J&. W& 5. LA
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Figure 5. Forest diagram of NPRS comparison between the SET group and the exercise therapy group
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Figure 6. Forest diagram of VAS comparison between the SET group and the exercise therapy group
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Figure 7. Forest diagram of ODI comparison between the SET group and the exercise therapy group
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Figure 8. Forest diagram of VAS comparison between SET group and physiotherapy group
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Figure 9. Forest diagram of ODI comparison between the SET group and the physiotherapy group
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