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Objective: The purpose of this study was to investigate meta-analysis on the effects of exercise
therapy and physiotherapy on pain in korean patients with chronic low back pain.

Method: Meta-analysis was performed on the type and method of treatment. A total of 23
experimental studies were coding into 31 individual studies, into types, methods, visual analogue
scale (VAS), each pre/post value of the effect size was calculated by meta-analysis.

Results: Sling exercise, stretching, thermal therapy, kinesio-taping, lumbar stabilization exercise,
electrotherapy is large effect size (ES > .08). In addition, big effects occurred in order of treatment

period is more than 9 weeks, three times a week.

Conclusion: Our results indicated that persistent treatment of chronic back pain is the most
effective method of self-sufficiency rather than temporary relief.
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INTRODUCTION

282 Ao 23] Wirl= Xl 22234 &
stlog APt S4EE2 MYTEHAM 80 YWY Hirx
Stk Qe FEMO|CHChoi, 2013; So & Lee, 2006). 50|
FIHE ojY @3St X|&EH, AX| W SX| 2Eo 25
7t AAastn &0 =¥ 8 /YUY XNIHE THMet duE
s= g I o 7tX| 2ME L27|A ElChKwak, Choi
& Kim, 2013). 22 LIo|et HH¥E S&stn HHo| st o
Ab 247 = 20| 60~80%0| 0|21, 1 & 5~15%= DtA

QEOSZ O|X|A ElCHFerreira, Ferreira, Maher, Herbert &
Refshauge, 2006).

BhyQSo| K=ot JHHE A% Wy RS oMl
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BEHN Xz Y o7I|7|E A8 XE HY 58 FH 2
T2 Z3A7l= 25280| UChEInaggar, Nordin, Sheikhzad,

Parnianpour & Kahanovitz, 1991). &% X2 & Jt20 &

oM FE ABSHD e WHES 22X E0|CHMin, 1993).
ZEXEE 429 23}, AHZLZO L, ST U HAEFHO|

AFEE|T RACH(Janko & Trontel],
|2 Eoh d2] AF8Stn o,
I 2ol M El= FHOl ATt

I
(Kudo et al,, 2006). SHX|ZF % AF A0 M=, YIRS

2t
St 2= s XA S
1980). 2[&7|7|E AtES

slgy YEem 2e Y

olo

2 UAAXQI Ho
2 2051 CHLee, 2017). LAIX QI X|& ZAHETH OfL|2L
AMHEEES StX| %2 K2 YWY MHE X|X|ste 282
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ofstE Z=2ioh =lof 2 ol=0| £8He IS okt

(Mather, 2004).

MHgsg 8¢ 2582 THRso Aesls B2 5
e K22 HIHkn YO H(Deyo & Weinstein, 2001), 552

o

ol Zah Ao HEg Eart

S| AU
CHKo et al, 2009). =3t 228l 2t F7|H0|1, E[™
‘g HSE 0|0jX|= AS WX|BCHMCGIll, 2001). CHEZ QI 2
S2H2 /F0 23S YAl 0Tt 28E nHst
= Z0|CHCaillient, 1988). Ol= ot 252 2HZ &5t
e 2SS 0|t AR, A9 22U FAdS
Z7tA7|= ZO|ChKelly, 2015).

=
2=5H2 0|83 X2 HHOZE Wiliams &5, Mckenzie

> Ho mu nu |
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XAl 7] 980 2F AF0M FEE AZH AFLZAY
Etst= & O|MH(Littell, Corcoran & Pillai, 2008), &1+37|
SOl EES 5 A4St S SHEQ AES
g = A AR YHOICHSmith & Glass, 1977). S X7t
of AT T HYaSSXe S5&teo 0X= d1E
SotALE MAXQI 242 O|F0F HHZF gQiC) M2t &

Mot 1 2 2
oz A7F THE|0j0F T W oist SEHI V| =XEE

2%, Pilates 250 THEQE9| K20 M1 QoM METHOD
(Magee, 1999), 0|2|3t 252 50| Ble S2YS ?ldh 2
O{(CORp)Et =2l &8, 7IXZ, 5&, tEd, ==t 1. Xtz =3
Z2 AUYEIgel 222 Yotn 258 Sof Hxo| o
HHE =0 YR ERXES EF5HA0 =22 F10 Ct 2 A7 E stEugstad E @ KERIS (Korean Education &
(Inani & Selkar, 2013). 1 2| BHEAQEX R0 MEE 252 Research Information System)Q| $t=stEHEA|AHE KISS
W2 3 28, £ 25 2E8¢, aF 83t 25 S0 (Korean Studies Information Service System)t 2h&7H 2 A{H|A
A(Jung, 2015), 2 LA A= D Y= SHY 257 RISS (Regional Information Sharing System) $t=0] AMZ &E§
7], 59 2371712 &2 7|AIZHIE 0|8% 2HES 2 AT (2018 10X LHE =F22 97 Y =22 M
SE0| YChlee, 2003). 027 25RYS 28 HRE S HOIUCL BT Y =2 M2 9P T HMol= BYAE,
A7 YR Z71He 35S =oF0 §39 oYy 2 2SAE, FEAR, BINE HH =25 HASIACL AT
LS YR sH=H 1 SH0| ACkKim, 1999) =2 Mg7|E2 S A7 F 1) HYRSENFE Fe A
ofteh Xz YOl YR EEAE 23 2utrt A=K 0 = 3Y0| Qe 23X g, SXRE B2 27t 23
Cieh CHefet MAATLS0| THEOf RtTHKang & Park, 2013; SOl HOSIEE 3, 2) O|SWH M A9 A=
Hyun, Kang & Ryu, 2012). MHAAS2 Rold2 REXoz = 0|8% 2Tt HYT 22 0] delstd, 3) deiant
LR|SHR| T, HOfgt Aot LtERLE ofn] mets 37| 7t EA| 23T BF ME A= HAE HAISHH, 4) RS0 ofet
@2 ZHEOl RAAUCHRuUbin, 2008). kA 7|E2| HHALS Mz 8HE S5 E HAleh =&, 5) a9l ==3t st=
2 ABHE BN SUHOR £4 WAJt UTkCohen, X =2 M2 MHSIYCL FHOIY NS L x5S 5
1988). STt FHOf CHE Chdet Z2atS Selots Y= HeE EH =F 174H0| HMI|UCE Of So|M st=-t9|
HEHZAM 0| ACTHHwang, 2014). HIEHEM2 £F FHQ FHe TS = 28N BHEeS0| ot == 58HS Helsto 2
Table 1. Research data collection and selection
For patients with chronic low back pain
Research subject ) ) )
Experimental research on exercise therapy and physical therapy
Patients with chronic low back pain who have never had surgery or procedures
Study subject
Patients with chronic low back pain who received exercise and physical therapy
Search Korean Studies Information Service System (KISS)
Database Regional Information Sharing System (RISS)
Subject Chronic back pain, backache, exercise, physical therapy, physiotherapy, therapy, effect
Effect size Study showing mean and standard deviation values before and after experiment
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g 7ttt M oY =2 s4Ho =2 MYSIQILE 0] BN =
37| HEo| 27tsT =2 16HL BE S40| 24T
=2 22, g9 X£HO| H0|3t =2 24HE H 50, &
23Ol =22 MESIRACHKang & Park, 2013; Kwak & Lim,

2011; Kwon, Kim & Park, 2018; Kim, Hong, Han & Jung, 2016;
Kim, Lee & Kim, 2010a; Kim, Chae & Kwon, 2001; Kim, Yoo &
Lee, 2010b; Nam & Cho, 2010; Park, 2010; Park & Oh, 2018;
Park & Anh, 2017; Paek, Min, Lee & Shin, 2014; Shin & Lee,
2013; Yoon, Jang, Hyun & Yoon, 2011; Lee, Lee & Han, 2012;
Lee, Lee & Kim, 2013; Lim et al., 2007; Jung & Kim, 2010; Choi,
2007; Ha, Lee, Kim & Lee, 2012; Han, So & Kim, 2013; Heo,
2014; Hyun et al, 2012) (Table 1). =2 M3 I MK o
B OHT GABISIE w2 £ 3o URAPF 242 HMstol
MOk, ARKE 20| UXIEIX| s FRE M0l WA

g we anxtol oug wYse Bolg Sof ALt

— = —

Selected based on the subject, title and abstract (n=174)

Academic-degree duplicate research paper
(n=32)

Non-chronic low back pain (n=58)

Codeable papers (n=84)

Effect size not convertible (n=16)

Papers with uncertain characteristics of
samples (n=22)

Dissertations focusing on research (n=24)

Final selection papers that meet the selection criteria
(n=23)

Figure 1. PRISMA

2. \lg 2A

B
B
rE
o

3t 22K|Eo| F4HO

o
| = =
U ME, M2 BEAY|, B B

a4
ZHSt=0 28 A
ZEA ZtS 242t 2280 MBS 121 Rosenthal &
Rosnow (1984)7F X| &3t QU= A2 S EIEEE Qs 14t
A 2o MEE HEES AN Ho|He| 27E ot +=Hot
RULE =2 ME Ees S UEE =22 2 E7HE 29
0 ZHEHSHA EonE o] MEE AT =29 HETL
B0l Newcastle-Ottawa Scale (NOS)E 0|83}t

2 g7l HELEM SAXNZIE {8 Comprehensive Meta-

Analysis VERSION 2.02 O|&3IR{tt. 21t37|= Cohen (1988)
o 7|&0f WHten, d=05~02& &2 81t37|, d=05~082
Z=7H 51437, d>082 2 FAV|E SIQCt 0t 7| A4t

2 Comprehensive Meta-Analysis software (Biostat, Englewood,

>

o
o= = HA 1= £=3 &
oM 2SN A B He ERis W S 44 A
g o

=
T IEZOM Al £ deT Yoz tixas et

i
o
oo

Funnel plot2t Egger's linear regression asymmetry test

otof E H UPEE HYIAUL.

M
a1

3. 84

HI

2 =22 HErRME fI] 7Fsa37|E 0|85t0 HE
27|17t 22 A7l nrrot FEE x4t 547] B Com-
prehensive Meta-Analysis softwareE 0|83t 7I5H T 42
Ztzto =0 =83} RACHBorenstein, Hedges, Higgins &
Rothstein, 2009). &4 AX™Z I8l Homogeneity test Q (p)
2 LEHE 42 random-effect model2
st AR£ fixed-effect model2 X-E5HSAC
E[FZHE AL, Homogeneity test
Qe &Y HHE2 p>.102 H3iA2n, o|Zd HANP)A

P<500% I SEeH A2z FotLt.
RESULTS

1. M| 23137]

Table 2. Overall effect size

95% ClI

K ES SE p-value

Lower Upper
limit limit

23 1208  0.092 1.028 1.388 0.000
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Hedges's g and 95% CI

KJSB

Hedges's g i Variance L‘_:’W_er Up per Z-value  p-value
error limit limit
Kang. T. W, et al. (2013) 2.105 0.471 0.222 1.183 3.028 4.473 0.000 PR T—
Kwak. K. I. et al. (2011) 1.331 0.415 0.172 0518 2.144 3.208 0.001 —
Kwon. G. et al. (2018) 1.151 0.296 0.088 0.571 1.731 3.892 0.000 —
Kim. K. D. et al. (2016) 1.531 0.371 0.138 0.804 2,258 4125 0.000 —
Kim. §. K. et al. (2010) 0.770 0.399 0.159 -0.012 1.652 1.931 0.054 —
Kim. S. Y. et al. (2001) 1.181 0.189 0.036 0.811 1,552 6.251 0.000 -
Kim. S. H. et al. (2010) 2.165 0.437 0.191 1.308 3.022 4.951 0.000 -
Nam. H. C. et al. (2010) 1.597 0.551 0.303 0518 2676 2.900 0.004 ——
Park. S. J. (2010) 1.410 0.053 0.003 1.305 1515 26.369 0.000 —_——
Park. S. W. et al. (2018) 1.561 0273 0.074 1.027 2,095 5.725 0.000 Il
Park. J. B. et al. (2017) 1.064 0.374 0.140 0.330 1.798 2.842 0.004 —.—
Baek. Y. W. et al. (2014) 1.297 0.475 0.225 0.366 2227 2.7 0.006 ——
Sin. W. et al. (2013) 0.909 0.452 0.204 0.023 1.794 2.01 0.044 —t
Yoon. J. Y. etal. (2011) 1.256 0.500 0.250 0.277 2236 2.514 0.012 ——
Lee. D. J. et al. (2012) 0.935 0.357 0.127 0.236 1635 2.621 0.009 —
Lee. C. W. et al. (2013) 0.345 0.268 0.072 -0.181 0.871 1.287 0.188 ——
Lim. S.Y. et al. (2007) 1.396 0.359 0.129 0.693 2.100 3.890 0.000 T
Jeong. D. I. et al. (2010) 0.322 0.452 0.204 -0.564 1.209 0.713 0.476 —a
Choi. J. H. (2007) 0.995 0.317 0.101 0.373 1.616 3.135 0.002 —t—
Ha. Y. S. et al. (2012) 2.409 0.643 0.413 1.149 3.669 3.748 0.000 ——
Han. G. S. et al. (2013) 0.853 0.391 0.153 0.086 1619 2.181 0.029 —t—
Heo. N. Y. (2014) 0.918 0.434 0.188 0.067 1.768 2.114 0.034 ——
Hyun. 8. H. (2012) 1.202 0.431 0.185 0.358 2,047 2.792 0.005
Total 1.208 0.092 0.008 1.028 1.388 13.182 0.000 L)
-400 -200 000 200  4.00
Figure 2. Forest plot
Funnel Plot of Standard Error by Hedges’s g
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Figure 3. Funnel plot

MM ZEAA7|= 1.2080| A1, 95% AM2|F7+H2 1.028~1.3880]
QICt Jg{2=Z 23Ho| ARES w40l e A
CoH, 2137 IR =2 &0 Aoz &olg £+ ¢
RACE 3t ME[F7H0| 02 =Y =
AMoZ foldjst o2 EME|RUCHTable 2).

[0
bu
3
I

rir
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2. 3L A

o[

esKEet B2AXRY STY AWEW, /WYl QY=

91.814, p<.05 =TOA RolSIE2 J4E AL T3 7

OOl Yt HOE WEHEIQIC Y ZM £5E 2
cCH

sampling error®} random errorg 25 EtASIO] S EHZ 0t
0

2 AME3I0 A0S =&l % CHBorenstein et al, 2009).
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HEE EM3H A}, 12 340] 684142 F7H 05t2| 0| & H0| (Table 3)& EH‘LJ%* AT Tim & fill o2 LiEtH Zat
Az A2z LH=EERUCL & g7o| 24 iy 54 forest O|CL Trim & fill o2 F71M0l ELEHES AT Aot
plot22 MA[SHH (Figure 2)9F ZLL. =324 (Observed value) It 28Zt(Adjusted value)O| SLB|AH|
2MEgonz, & 9o B SEHY0| gt HoR
3. EHHEE 435 £ |4 CHDuval & Tweedie, 2000).
AFEo| SEHESO| EXSI=X] 242 HAISIIACL HE} 4. SIRI2RYE 237
=4 A0 STE A= 2 SEER @2 7L
Ch 2a 377t ;Y el= 2240 A7 Q2o SEHEEO| 1) ERE g1137|
A=K OIRE M3 El=E|, Olfs HEREAHMAM &4 T
O HEATFSSO0| HIE AL FH 2= H5E 2t (Table 4= X2 TF 222 237§ LIEHH 200t
7} L7| {2 0|CHBorenstein et al, 2009). 12HA HA funnel MI7|X5e| 210t37|7t 1.065 2F ¥z 2| 2ut37|7t
plot2 S5t0 SLHESS ASSHALE 2 2L, (Figure 31t & 1.074, 7|HAIL HIO|ZQREDH 25)2 2237|171 1141, 2
O HuA =2 LIPS O|REZ SEHAO| gl= A2 & EX|Eo| 2tA 7|7t 1337, AEHHS BAT|Tt 1432, &
M| ALY, Y 289 2377t 222322 BT 7|7t BAE[UCE 0
o HatAs|e RE M2 77H0| 02 EEA Rooz £
H Folojst Aoz FMEACE
Table 3. Trim & fill
K ES Q 95% Cl 2) 7|1z B3|
Obsf”’ed 1208 40318  1.028~1.388
value (Table 5)= X|=2| 7|ZtE 23 7|5 LEH ZDO[CH 85
; = Ato| & I o
AdJL;Sted 0 1.208 40318 1.028~1.388 O|o|-0| E-J-l"—__17||_ 1.213, 9F 0| 9' _'E?_J—-Il"—__17||_ 13222 &
e Mg|QIch olf3t BItAY|E MRIF0| 25 08 EEA
Table 4. Effect size by type
95% Cl
K ES SE p-value
Lower limit Upper limit
Electro therapy 5 1.065 0.195 0.682 1.447 0.000
Lumbear stability exercise 10 1.074 0.161 0.759 1.389 0.000
Lumbar stability exercise with 2 1141 0398 0360 1922 0004
Kinesio taping
Heat therapy 9 1.337 0.157 1.030 1.644 0.000
Stretching exercise 3 1432 0.375 0.697 2.166 0.000
Sling exercise 2 2223 0.448 1.344 3.101 0.000
Table 5. Effect size by period
95% Cl
K ES SE p-value
Lower limit Upper limit
8 weeks or less 26 1.213 0.095 1.026 1.400 0.000
Over 9 weeks 5 1.322 0.243 0.846 1.798 0.000

http://e-kjsb.org
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Table 6. Effect size per week

KJSB

95% Cl
K ES SE p-value
Lower limit Upper limit

2 weeks or less 10 1.441 0.139 1.168 1.715 0.000

Over 3 weeks 20 1.193 0.118 0.962 1425 0.000
Heoz EAMoZ RO Aoz ZMEALE 2001). 28A 52 =0le HEdasSAoA BAE 2350]
bsdtn O a7t EFESICD 2 5O MH(Kim et al, 2005),
3) FEsIxE 21137| 2 AT O Zot LASERUCE 222 2EYHE St
=8 FHe S HEA TS, B2 K= 2E
(Table 6)2 FT s 2IAT|E LEH Ao|Ch F 23] HAE HaAA STE22 2t Aot B0E| AN (Kwak
ofstel 22 2nt37(7t 1441, F 3§| ojgel g2 =at & Lim, 2011), 2E &I Q8 oFY3t 2590 E5Z4 &It
A7|7F 119302 EAMg|QICt O3t A= BE AZ|7 £ LIEHAH Kim (1999)1} Kwon, Yang & Lee (2006)2| S1Z 1}
20| 02 EESHR| Hebz SAXHLE RoUE ALz & ot & Ao Zits LXE A= LIEHLE L2z 7|Y
M| ALY, A2 HOIEES 20| m&F7r S2|BAM TRt &= Aol
27t0] MZICHKim, 2005). 1 S22 Qls) DM|E 0| =7
DISCUSSION 5D W, Ymoy EYo| wgio] FIt6t0] 289 257
50| E|40HHCHHan et al, 2013). 24 @ EHX17} H|O|HS
23HO| MHUGITEY GEHEMAI MHBIAIIE 1208 LAB NEjOIM S5 oM SSUL0| Bip Us A
2 Cohen (1988)0] Al 7|ZE0IM 2 RIKES > .80)0f =35t o2 ENEYUCKNam & Cho, 2010). Gong & Lee (2007)2] £
02 23Wo YTES WYREAY ESHE0| £2 4F  F NI 259 ARAMN s2let Bro| 2Py 2
o 2E UEt= A2z MEAL UExZFQ 8tg S5 T7HAA AFEE 25AZLD B
2 oo ATE R oMY 25T MIIKRY £3ZL  DEQICL /A KF oFYs 252 850 A o)
SIHE LIERH Nam & Kim (2005)2] Q1T Zatet QXIS Lt SHebiKwak & Lim, 2011), BHR Ol HMUEYED Mg
EFSEXITE Jang & Kim (2018)2] GiFtZANeH= HEEHOZ 0| 3, ElMMC|AT SRt §F M0 =& O|CHO 'Sullivan &
B ZATE LEIICL B 9s S5740 R0148 el phyy, 1997). 2Bl 3%, oHEslol 8%, JI5H 28

J

o
| 28l A|7*7“|AH|‘X4E(VAS)E|'%

4% Visual Analogue Scale (VAS), Numerical Rating Scale (NRS),

Oswestry Disability Index (ODI), Disability Rating Index (DRI),
Roland Morris Disability Questionnaire (RMDQ), Roland Dis-

ability Scale (RDS), Short Form-36 (SF-36), Short Form-12 (SF-12),

European Quality of life 5 Dimension (EQ5D), Fear Avoidance
Beliefs Questionnaire (FABQ) 9702 E&X|4+H T, TOjX|+H
L oatol ¥ fé—cr"%*EOﬂ Ciet At gt 24517471 Zof &

Z

Aot ¢olst &

BFEZHERI)2 23 7|= 1.141, %%XIEOI §ﬂfﬂ7|._
1337, 2EHAO| 2T J|= 1432, 22 259 2113 7|
222322 & 2 [IKES > 802 2MEULCE 2SKRY
£ 282 YUHoR ML= RESKEE 7|X8, nFE
Mot SotEst XM el 280 7tssty 882 2 at o
Hdg tE0of FrEQ 24ZE -0l =22 FCHKirkesola
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59| 3
3lg, 7|85 LLH ol 2l=g
(Kelly, 2015), 852 ML EO| ROtH DHdQ s
£F0| RUE LIEt&= A2z HE|UCHHides & Jull, 2001).
SEX29 BRI MIX 2 IR 2HY X|HHO|

5t AAX|2HEdwards, Harris & Hultman, 1972),
HHQl X288 & 2|0 o|E|1 HFHO| SItE0,
5D (Lehman &
2 g9 Anet 0| 52 £=Fo §5&UL

2 LIEFRLLCE
H37|2, 8% Ol3lZ X|=BE

LIEHR, 95 O|Y X2 E
= 13222 LtEL K& 7|2tdE 7
.80)0._| Aoz EMEQN, T HAISIS=0] Cf

2 If 2377k 1193, F

FMA7|E 14412 LHEFLE
2 ZIKES > .80)2!
7|z k7t 8%, =

>

02 02
9y 3o o
ot for MO 1o
B H

fot

[l
£

_e
L
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2|XI2 7|CH= 07t 23.9%21 40| H|SH(Kim et al, 2001), & &
To| ZIoM REXE 2EXEE UHHAEEXA =
2

e 4+Fo| 85%A @t YUck
DRSS MEI WS Heotnt Y £ HAL ¥

2o H= |AQ Fof sttt L™ AKX ZH(Carpenter &
Nelson, 1999), 7tB{2 &2|TH22= HFOISO| g7t 7|2ts

XY 2 = Y= A2 EEICHHagen, Eriksen & Ursin,

CONCLUSION

= g7 2sEA & Y0l 2F7t gasto] BHgEee
21 As BAE HEgez, 23K E A 2Kz S
otof Cet 2HE LHERH 174Ho| HYARLEAS 1Kt 24
e IF8E 8ot X7 BF, 7I7h Q=0 et AlZHARY
HE(VAS)S| AHH, Al= gts LtEHH 23Ol HY T EdS
3V JNESTER 2SI, SetE 2ot Us MESH| 9
oto] HiEtE NS HAISATE

A2, £ 23 2EYE 28 2€ Ag 7|HAIL ||
o/, 25 ¢gst 25, M7IXNBE &2 Fat 37(7t LiEtkt
Ct. ot F 33| 0|y 9F Ol¢ X =sfjof 2 =utel Hez
=MEQACL ZEHC R, = A= HFEHQ Yo YL
1 Ae 7k, 2SIzt S2X|=27t IS EF
Y20 207t Acks AS YSdhs Ao2t & = ULt 0f
YA HIRSAE A XNz2sE LAHL SSASF ot
A&He S0 oigh fols USstn 10 = 25 -
= MA[StoHE, Bt SeAte] 8320 vt 7t 21ty
o2 =&XQ X|=7+ & Aotk
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