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HFE AY =we 299 Aols € FTAE T ZTEIH S
1.2m o]stel A AAgt =%o] 43 (Suomi & Collier, 2003; Hinman et
al., 2007; Lim et al., 2010; Dias et al., 2017), =4 1.3m ©o]’JelA 2
AlSE =30 3% (o]F Y, 2006; 2747, 2013; Arnold & Faulkner,
2010) °] At

29 ols B FFAE +F TZIFY F22 32T oldtoA] A
ol 7HE(AF, 20135 dFs, 2014; ¥rslA) 2015, Suomi &
Collier, 2003; Wang et al., 2007; Arnold & Faulkner, 2010; Dias et
al., 2017), <& 33.5C o]del™ AT =ito] 24 (Lim et al, 2010;
Hinman et al., 2007)°] 3l t}.

29 B B £ENE 5

[d

228 7| 8% ofeh AAF EE
o] 8H (o]Fd, 2006; FHH<e, 2009; FH3IH, 2009; v3IA  2015;
Suomi & Collier, 2003; Hinman et al., 2007; Lim et al., 2010; Dias

et al.,, 2017), 11F o] AAgt =Fo] 4H (AR, 2013; HF<,
2014; Wang et al.,, 2007; Arnold & Faulkner, 2010) ©] %l t}.
289 zo)lE B FEAE T TR W HisE F 23] AA =Fo]

gH (o]s] g, 2006; &7F L, 2009; H3|H, 2009; 4F<+, 2014; Suomi &



Collier, 2003; Hinman et al., 2007; Arnold & Faulkner, 2010; Dias
et al., 2017), F 33| o] A =Fo] 48 (24, 2013; #3]4,
2015; Wang et al.,, 2007; Lim et al., 2010)°] 3l t}.

<o AolE B FFAE % TR A 50 o] AAE =
o] 7TH (AR, 2013; %<, 2014; Suomi & Collier, 2003; Wang
et al.,, 2007; Arnold & Faulkner, 2010; Lim et al., 2010; Dias et al.,
2017), 60 o3t AAJg =o] 5@ (o], 2006; FH 2, 2009; #H 3
7, 2009; ¥r3]4], 2015; Hinman et al., 2007) ©] 3l t}.

HE AY =9 59 AolE
1.2m o]stoll A AAJgt =] 53 (Fransen et al., 2007; Hinman et al.,
2007; Lim et al., 2010; Kim et al.,, 2012; Dias et al.,, 2017), 4
1.3m ol%elA AAgk =ito] 3 (o]3]d, 2006; Lund et al., 2008;
Hale et al., 2012)°]3lt}.
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014; Wang et al., 2007; Wang et al., 2011; Hale
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RUS
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et al., 2012; Kim et al., 2012; Dias et al., 2017), 2 33.5T o]}l
A A8k =7o] 43 (Fransen et al., 2007; Hinman et al., 2007; Lund
et al.,, 2008; Lim et al., 2010)°] It}

535Y AolE B FIAR F T21™ 7|7H2 8F o]} 53 (o] F
%, 2006; Hinman et al.,, 2007; Lund et al., 2008; Lim et al., 2010;
Dias et al., 2017), 115 ol&o] 7H&AFTE, 2014; olAF, &84,
2015; Wang et al.,, 2007; Fransen et al., 2007, Wang et al., 2011;
Hale et al., 2012; Kim et al., 2012)°] %It}

€T Aolg: B FEAR % T2 REE F 237 8 (o]d Y,



2006; ¥F<, 2014; Fransen et al.,, 2007; Hinman et al., 2007; Lund
et al., 2008; Hale et al., 2012; Dias et al., 2017), 5 33] ©]/Jo] 53
(0], 284, 2015; Wang et al.,, 2007; Lim et al., 2010, Wang et
al., 2011; Kim et al., 2012)°] 3t}

559 AolE B AR % T2 AZF2 508 o]yt 61 (EF
=, 2014; oA, 284, 2015; Wang et al.,, 2007; Lund et al., 2008;
Lim et al., 2010; Dias et al., 2017), 60 ©|sl7} 63 (o] %, 2006;
Fransen et al., 2007; Hinman et al., 2007; Wang et al., 2011; Hale
et al.,, 2012; Kim et al., 2012)°] 3t}

=349 A=Y FEAE v ZEIH X HAAWSTe
STS(Sit—to—stand), TUG(Timed—up—go), 61 271%87HEMWT),
WOMAC (Western Ontario & McMaster Universities), VAS(Visual

Analog Scale) 02 23} BFol b3 wol SYHAT. TREd B



X 1. feREA A =5
A7 (%) 48 A
291 o} =} A3 |
TG 713/ = /A
ABC
Arnold(2010) 1dAas P BBS

] 5 27/25 7}4/30°C 115/23]/45% STS
TUG
EMW

Choi(2009) 1HEY
4= 2410 - 65/23] /605 STS
WOMAC
Dias(2017) A4 n2/32 =g
W) 32/39 = /93] /455 s
bea 33/39 /32T 67/23]/45% e
A g
WOMAC
Fransen(2007) 1 <349 50FW
= o = = =]

o] 5 55/41 8g]/34C 125/23]/60% P
TUG
=9

Hale (2012) 2844 0.91-1.31 ST
_ P = /95 _RNE
o) 23/16 . 31m/28C  125/23]/20-60% TUG
WOMAC
WOMAC
Hinman(2007) 1. - <3444 o

- 35/31 ASIS/34C 65/23]/45—60% =9
TUG
Hﬂgj}\

Jang(2009) Uiz STS
_ = = =]
4= 93/23 65/23]/60% Sz
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Lee(2006)  &9A% _ K- WOMAC
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6MW
Lee(2015) aHE e e o e
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b ABC
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A A
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e 26/24 m/ T/38/ WOMAC
==
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Lund (2010) o7 /a7 1.58m/33.5C 8%/23]/50% =9
19 8k
Oh(2013) =Z9a o i e
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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 bias

1

0% 25% 50% 75%  100%

. Low risk of bias |:| Unclear risk of bias . High risk of bias

a4 2. HF AP dis 4 F7F 43
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A FRAA AAES WS R FITAR FFTZEAAS T Y
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A 7z 1ok sAEE FAo Abgd
Handheld dynamometer 3%, Biodex System 2%, APSUN PRIMUSS$}
KIN-COM 7} 1]t}

Aol 2dE A FE 5T 2398 thErd 225%o| o, FA)
T e dxzTe 28 #ol= SMD 0.56(95% CI 0.14, 0.98)2 %
+&wo] Uzl vlE] fFoletAl S7FsER o (p<.01), ZF = I oA
o EAlstel (I* =78%) 3t9l 1w A& AASATH
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Experimental Control Std. Mean Difference Std. Mean Difference

_ Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random, 85% C| IV, Random, 95% CI
Arnold 2015 75 39 26 4.1 2.6 25 9.4% -0.18 [F0.73,0.37] -
Choi 2009 188 32 24 176 45 19 91% 0.31 [0.30, 0.91] T
Dias 2017 E45 144 33 B17 154 32 9.7% 0.19 [-0.30, 0.67] T
Hinman 2007 299 1245 36 247 9.5 35 9.8% 0.46 [-0.01, 0.93] -
Jang 2009 709 742 23 A0 4955 23 81% 234158 3.11] -
Lee 2006 40.22 1587 16 47.68 15.76 16 8.6% 0.16 [-0.54, 0.85] -1
Lim 2010 04 183 24 B31 2449 0 91% -0.88 [1.18, 0.03] -/
QOh 2013 187 435 10 1249 4.1 10 6.9% 1.31 [0.33, 2.30] -
Park 2015 16.87 434 8 1333 438 g 6.7% 0.72 [-0.30, 1.74] -
Suarmni 2012 728 2348 10 638 327 10 7.5% 0.31 [0.57,1.200 -
Wang 2006 16 4.4 20 1249 3.8 18 8.8% 0.731[0.07,1.39] —
Won 2014 2596 439 9 18.67 312 9 6.2% 1.72 [0.60, 2.85]
Total (95% CI) 239 225 100.0% 0.56 [0.14, 0.98] -
Heterogeneity: Tau®= 0.41; Chi*= 50.33, df = 11 (P = 0.00001); F= 78% t t

-4 -2 0 2

Testfor overall effect 2= 261 (P = 0.009) Favours [control] Favours [experimental]
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Experimental Control
Study or Subgroup  Mean SD Total Mean SD Total Weight
1.21 0.9-1.2m
Dias 2017 645 144 33817 154 32 17.8%
Hinman 2007 M8 125 36 247 495 35 181%
Lirm 2010 a0.4 193 24 B3I1 0 244 20 151%
Suormi 2012 719 238 10 635 327 10 10.3%
Subtotal (95% CI) 103 97 61.3%
Heterogeneity: Tau*=0.13; Chi*=7.34, df=3 (P=0.08);, F=59%
Testfor overall effect Z= 0.43 (P = 0.66)
1.2.21.31.5m
Arnold 2015 7.5 348 26 8.1 2.6 25 16.3%
Lee 2006 5022 1597 16 47.68 1576 16 13.4%
Oh 2013 187 435 10 1249 4.1 10 849%
Subtotal (95% Cl) 52 51 38.7%
Heterageneity: Tau®= 0.32; Chi*= 6.69, df= 2 (P = 0.04); F= 70%
Testfor overall effect: Z= 0.86 (P =0.39)
Total (95% CI) 155 148 100.0%

Heterogeneity: Tau®=0.13; Chi®= 14.06, df= 6 (P = 0.03); F= 57%
Test for overall effect: Z=0.92 (P = 0.36)
Test for suboroun differences: Chi®= 027 df=1 (P =060 F=0%

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

0.19 [0.30, 0.67]
0.46 [0.01, 0.93]
-0.58 1.8, 0.03]
0.31 F0.57, 1.20]
0.10 [-0.36, 0.56]

-0.18 F0.73, 0.37]
0.16 [0.54, 0.85]
1.21[0.33, 2.30]
0.34 [-0.43, 1.10]

0.17 [-0.19, 0.54]
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Experimental

Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random. 95% Cl IV, Random. 95% CI

1.3.1 20-32°C

Arnold 2015 TA 34 26 81 26 28 13.3% -0.18[-0.73,0.37] I

Dias 2017 G4.5 14.4 33 B1.7 154 32 141% 0.19 [-0.30, 0.67] T

Oh 2013 187 435 0 1249 44 10 8.5% 1.31 [0.33, 2.30] e
Park 2015 16.67 4.34 8 1333 439 8 8% 0.72[0.30,1.75] -
Suomi 2012 728 239 10 6345 327 10 95% 0.31 [F0.587,1.20] -1

Wang 2006 16 4.4 20 1249 38 18 12.0% 0.73[0.07,1.39] —

Wan 2014 2586 4.39 9 1867 312 e T.A4% 1.72 [0.60, 2.858] -
Subtotal (95% Cl) 116 112 73.1% 0.57 [0.11,1.02] .
Heterogeneity: Tau®=0.21; Chi*=14.96, df= 6 (P = 0.02), F= 60%

Testfor overall effect: Z= 2.45 (P = 0.01)

1.3.2 34°C

Hinman 2007 2989 124 36 247 44 34 14.3% 0.46 [-0.01, 0.93] -

Lim 2010 a0.4 193 24 B3 2440 20 126% -0.58 [-1.18,0.03] ]

Subtotal (95% CI) 60 55  26.9% 0.04 [-1.06, 0.98] -
Heterogeneity: Tau®= 0.46; Chi*=7.03,df= 1 (P = 0.008); F= 86%

Test for averall effect: Z=0.08 (P = 0.94)

Total (95% CI) 176 167 100.0% 0.41 [0.01, 0.81] >
Heterogeneity: Tau®= 0.23; Chi*= 24.08, df= 8 (P = 0.002); F= 7% o - } ]

Test for averall effect 2= 2.02 (P = 0.04)
Testfor suboroun differences: Chi*=113.df=1 (FP=029.F=118%

a9 8. el wE 2] avav)

Favours [control] Favours [experimental]

- SE(GHD) .
02T . O‘;{)
< ]
04T i
o
g ©
1 o]
06T :
0.eT i
| | | i ' $MD
[ g ; ) h
6 s
a4 9. Tl UE
89 g3 37] thdt funnel plot

39 —



Mo
offl
N
)
f0e)
N
o
_Olh
l
2
0(:)‘:,5
ot
2
1
Sl
e
rlo
o
Mo
offl
~d

6290 FEAR TFEZR I Fosidlon, £5 T2 WS Fok =
Ao gate] 28 xol= SMD 0.80(95% CI -0.03, 1.64) 2% $%4-0]

Fok 98 Aol EREA F9H(p<.05).
2E7Ibe] e Zee] F@ WE e A3k <1 11> 2ok



Experiment Control Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 95% CI
1.4.1 6-8wk

Choi 2009 18.8 32 24 176 45 19 91% 0.31 [-0.30, 0.91] T
Dias 2017 645 144 33617 154 32 9.7% 0.19 [-0.30, 0.67] T
Hinman 2007 299 125 36 247 9.5 35 9.8% 0.46 [-0.01, 0.93] I
Jang 2008 709 792 23 a0 9.5 23 82% 2.34[1.58 3.11] —
Lee 2006 5022 1587 16 4768 1576 16 86% 0.16 [-0.54, 0.85] -
Lirm 2010 a0.4 193 24 B3I1 0 244 20 91% -0.58 [1.18, 0.03] I

Park 2015 1667  4.34 8 1333 439 g B.7% 0.72 [-0.30,1.749] ]

Suormi 2012 718 238 10 B35 327 10 T5% 0.31 F0.57,1.20] A
Subtotal (95% CI) 174 163  68.7% 0.46 [-0.06, 0.99] -

Heterageneity: Tau® = 0.45; Chi*= 36.49, df= 7 (P = 0.000013; F= 81%
Testfor overall effect: Z=1.72 (P=10.08)

1.4.2 1116wk
Amold 2015 75 38 26 81 26 25 G94% 018 F0.73, 0.37] —T

Oh 2013 187 435 10 128 41 10 BO% 1.21[0.33, 2.30] —_—
Wwang 2008 16 45 20 129 38 18 88% 0.73[0.07,1.39] —

Wan 2014 2556 439 9 1867 312 9 B2% 1.72[0.60, 2.35] —
Subtotal (95% Cl) 65 62 31.3% 0.80 [-0.03, 1.64] e

Heterogeneity: Tau® = 0.54; Chi*= 13.45, df= 3 (P = 0.004); F= 78%
Testfor overall effect: Z=1.89 (P = 0.06)

Total (95% Cl) 239 225 100.0% 0.56 [0.14, 0.98] S

Heterogeneity: Tau? = 0.41; Chi*= 50,33, df= 11 (P = 0.00001}; F = 78% + + T 5 +
Test for averall effect: 2= 2.61 (P = 0.004) - - "
Test for subaraun differences: ChiF= 0.46. df= 1 (P = 0.50). F= 0% Favours fcontrol] Favours [experimental]
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Experimental Control Std.

Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random, 95% CI

1.5.1 2session/wk

Arnold 2015 7.4 349 26 8.1 2.6 25 94%
Choi 2009 188 32 24 178 4.4 19 G1%
Dias 2017 645 144 33 617 154 32 47%
Hinman 2007 299 125 36 247 9.4 35 9.8%
Jang 2009 T08 742 23 50 9485 23 BI%
Lee 2006 022 15497 16 4768 1576 16 BE%
Suomi 2012 729 3234 1 B3s 0 327 m 7a%
Wan 2014 254686 439 9 1867 312 9 B2%
Subtotal (95% Cl) 177 169 68.5%

Heterageneity: Tau® = 0.43; Chi*= 35.58, df= 7 (P = 0.000013; F= 80%
Testfor overall effect: Z= 2.28 (P=0.02)

1.5.2 Isession/wk

Lim 2010 504 183 24 631 244 200 91%
Oh 2013 187 435 o 124 4.1 10 6.9%
Fark 2015 TBET 434 8 1333 434 8 6T%
Wang 2006 18 44 20 128 38 18 8.8%
Subtotal (95% Cl) 62 56  31.5%

Heterogeneity: Tau® = 0.60; Chi*= 14.34, df= 3 (P = 0.002); F= 79%
Testfor overall effect: 2= 1.12 (P =0.26)

Total (95% CI} 239 225 100.0%
Heterogeneity: Tau?= 0.41; Chi®= 50.33, df= 11 (P < 0.00001), F=T78%
Test for averall effect: 2= 2.61 (P = 0.004)

Test for suboroun differences: Chi®=0.04. df=1 (P =084.F=0%

Std. Mean Difference
IV, Random, 95% CI

-018 F0.73, 0.37]
0.21 [0.30, 0.91]
0.19 [0.30, 0.67]
0.46 [0.01, 0.93]
234 1.8, 3.11]
016 [0.54, 0.85]
0.31 F0.57,1.20]
1.72 [0.60, 2.84]
0.60 [0.08, 1.12]

-0.58 F1.18, 0.03]
1.21[0.33, 2.30]
0.72 F0.30,1.75]
0.73[0.07,1.39]
0.50 [-0.37, 1.36]

0.56 [0.14, 0.98]
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Experimental Control
Study or Subgroup  Mean SD Total Mean SD Total Weight

1.6.1 45-50min

Arnold 2015 Th ER:} 26 g1 16 25 9.4%
Dias 2017 645 144 33 B17 154 32 9T%
Lim 2010 0.4 1483 24 B3I 2441 200 91%
Oh 2013 18.7 435 1o 124 4.1 10 6.9%
Suomi 2012 7189 239 10 635 327 10 7.5%
Wang 2008 16 4.8 20 124 a8 18  B8%
Won 2014 2556 4348 9 1887 312 a4  B2%
Subtotal (95% CI) 132 124  57.6%

Heterogeneity: Tau?=0.34; Chi*= 22.57, df =6 (P=0.0010); F=73%
Testfor averall effect Z=1.50 (P =0.13)

1.6.2 60min

Choi 2009 188 3z 24 178 45 18 61%
Hinman 2007 28949 124 a6 247 4.5 a5 9.48%
Jang 2004 T08 7492 23 50 9.55 23 82%
Lee 2006 50.22 1597 16 47.68 1576 16 8.6%
Park 20145 1667 434 2 1333 434 8 BT%
Subtotal {(95% CI) 107 101 42.4%

Heterogeneity: Tau?= 0.54; Chi*= 22.60, df=4 (P=0.0002); F=82%
Testfor averall effect 7= 212 (P=0.03)

Total (95% CI) 239 225 100.0%
Heterogeneity: Tau?=0.41; Chi*= 50.33, df=11 (P = 0.00001); F=78%
Test for averall effect: Z= 2.61 (P = 0.0049)

Test for suboroun differences: Chi®= 072 df=1(FP=040. F=0%

I9 14, SEA 7

Std. Mean Difference
IV, Random. 95% CI

Std. Mean Difference
IV, Random, 95% CI

018 [F0.73,0.37]
018 [-0.30,067]
068 [1.18,003
1.31 [0.33, 2.30]
0.31 [0.57,1.20]
073 [0.07,1.39]
1.72 [0.60, 2.85]
0.39 [-0.12,0.91]

0231 [-0.30,0.81]
0.46 [-0.01, 093]
234 [1.58,3.11]
016 [-0.54, 0.85]
0.72[-0.30,1.74]
0.78 [0.06, 1.50]

0.56 [0.14, 0.98]
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Experimental

SD Total Weight

_ Study or Subgroup  Mean SD Total
Dias 2017 377 165 33
Fransen 2007 273 187 55
Hale 2012 78 366 20
Hinman 2007 143 79 36
Kim 2012 B.14 1.8 35
Lee 2006 713 507 16
Lee 2015 119  0.84 14
Lirn 2010 327 167 24
Lund 2008 -60.2 1247 27
Wang 2006 435 186 1
Wang 2011 -T2 18 26
‘Won 2014 069 03 ]
Total (95% CI} M7

Control

Mean
486 221 32
40 162 4
71 167 18
188 108 i)
726 192 35
725 582 16
237 079 14
4.55 1.88 20
-60.3 1247 27
5489 252 1
-G8 18 26
1.4 028 9
292

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

98%  -0.55[1.05-0.06]
110%  -071[1.13,-0.30]
7 A% 0.23 [0.44, 0.90]
101%  -058 [1.05,-0.10]
101%  -060[1.07,-0.12]
7a% -0.02 F0.71, 0.67]
B1% 141 [2.22,-0.60]
g2%  -071[1.32,-0.10]
93% 0.01 F0.53, 0.54]
82% 051 112, 0.11]
a1% -0.22 F0.76, 0.33]
3% -2.33[3.59,-1.07]
100.0% 052 [-0.77, 0.26]

Heterogeneity: Tau®= 0.11; Chi®= 2548, df=11 (P = 0.008), F=47%

Test for averall effect: 2= 3.92 (P = 0.0001)
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Study or Subgroup  Mean

221 0.91.2m
Dias 2017
Frangen 2007
Hinman 2007
Kim 2012

Lirm 2010
Subtotal (95% CI)

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Test for overall effect: Z=5.69 (P = 0.00001)

2.2.21.3-1.58m
Hale 2012

Lee 2006

Lund 2008
Subtotal (95% CI)

Testfor overall effect: Z=0.34 (P = 0.73)

Experimental Control

SD Total Mean SD Total Weight
377 188 33 488 224 32 137%
273 187 a4 40 162 41 16.6%
143 79 36 198 108 35 14.4%
614 1.8 35 726 182 35 143%
327 187 24 455 188 200 10.4%
183 163  69.5%

Heterogeneity: Taw®= 0.00; Chi®=0.38, df= 4 (P = 0.98); F=0%
T8 3EB 20 71167 14 9.2%
T3 &507 16 7.28 582 16 8.8%
-60.2 1247 27 -60.3 1247 27 126%
63 58  30.5%

Heterogeneity: Tau? = 0.00; Chi*= 0.33, df= 2 (F = 0.85), F= 0%
246 221 100.0%

Total (95% CI)

Heterogeneity: Tau®= 0,04, Chi®=11.23,df=7 (P=013); F= 38%
Test for averall effect: Z= 3.42 (P = 0.0008)
Test for subaroun diferences: Chi®= 1052, df=1(F = 0.0013. F= 90.5%

-0.55 [-1.05, -0.08]
071 [1.13,-0.30]
-0.58 [1.05, -0.10]
-060 [1.07,-0.12]
071 [1.32,-010]
-0.63 [-0.85, -0.41]

0.23 [-0.44, 0.90]
-0.02 F0.71, 0.67]
0.01 F0.53, 0.54]
0.06 [-0.29, 0.42]

-0.42 [-0.66, -0.18]
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Favours [experimental] Favours [control]
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 95% CI
2.3.1 28-32°C

Dias 2017 3T 185 33 488 221 32 11.8% -0.55 [-1.05, -0.08] -

Hale 2012 78 366 20 71 167 18 84% 0.23 [0.44, 0.90] -1
kim 2012 G.14 1.8 ¥, 726 1.92 E 0 11.8% -0.60 [F1.07,-0.12) -

Wang 2006 435 186 21 549 2512 al 9.3% -0.81 F1.12,0.11] - T

YWang 2011 =72 18 26 -G8 18 26 10.8% -0.22 [-0.76, 0.33] 7

Won 2014 0.69 0.3 9 1.4 028 9 34% -233[3.59,-1.07) -

Subtotal (95% CI) 144 138 55.0% 0.50 [-0.92, -0.09] <

Heterogeneity: Tau*=0.16; Chi®= 13.68, df=5 (P = 0.02); F=63%
Testfor overall effect: Z= 237 (P=0.02)

2.3.2 33.5-34°C

Fransen 2007 73 187 85 40 162 41 131%  -071[1.13,-0.30) -
Hinman 2007 143 78 36 198 108 35 119%  -058[1.05-0.10] -

Litm 2010 327 167 24 455 188 20 93%  -071[132-010) E—

Lund 2008 -B0L2 1247 27 603 1247 27 107% 0.01 053, 0.54] —T
Subtatal (95% CI) 142 123 450%  -0.51[0.83,-0.18] <>
Heterogeneity: Taw® = 0.04; Chi*= 5.01, df= 3 (P=0.17); F= 40%

Test for owverall effect: Z=3.07 (P=0.002)

Total (95% CI) 286 261 100.0%  -0.49 [0.75,-0.23] *
Heterogeneity: Tau® = 0.08; Chi*= 16.82, df= 8 (P = 0.03); F=52% B + : ]

Test for averall effect: 2= 3.75 (P =0.0002)
Test for suboroun differences: Chi®=0.00. df=1 (P =093 F=0%

a9 20, w2l wE Y 297

Favours [experimental] Favours [control]
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Experimental

Control

Study or Subgroup  Mean SD Total Mean SD Total Weight
241 6-8wk

Dias 2017 377 1648 33 488 2249 32 98%
Hinman 2007 143 T4 36 188 108 34 101%
Lee 2006 713 507 16 7.25 5.82 16 T.3%
Lim 2010 327 167 24 455 188 200 82%
Lund 2008 -60.2 1247 7 -B03 1247 s 9.3%
Subtotal (95% Cl) 136 130 447%

Heterogeneity: Tau®= 0.03; Chi*= §.27, df= 4 (P = 0.26); F= 24%

Test for overall effect 7= 2.73 (P = 0.006)

24.212-16wk

Fransen 2007 273 187 55
Hale 2012 7.8 366 20
kim 2012 6.14 1.8 35
Lee 2015 1189 084 15
Wang 2006 435 186 1
Wang 2011 -T2 18 26
‘Won 2014 069 03 ]
Subtotal (95% Cl) 181

41 11.0%
18 7.48%
M 101%
15 61%
21 8.2%
26 41%

9 33%
162 55.3%

Heterogeneity: Tau®= 0.20; Chi*= 18.08, df= B (P = 0.004); F= 6%

Testfor overall effect: £= 3.06 (P =0.002)

Total (95% Cl) 37

292 100.0%

Heterogeneity: Tau®= 0.11; Chi®= 2548, df=11 (P = 0.008), F=47%

Test for averall effect: 2= 3.92 (P = 0.0001)

Test for suboroun differences: Chi®=1.00. df=1 (P =032 F= 0.0%

O 22, w730l wE T 5y

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

-0.55 [1.05, -0.08]
-0.58 [1.05,-0.10]
-0.02 F0.71, 0.67]
-0.71 F1.32,-0.10]

0.01 0.3, 0.54]
-0.39 [-0.68, -0.11]

-0.71 F1.13,-0.30]

0.23 [0.44, 0.90]
-0.60 F1.07,-0.12)
-1.41 }2.22, -0.60]
051 112, 0.11)
-0.22 F0.76, 0.33]
-233F3.59,-1.07]
065 [1.07, 0.23]

-0.52 [-0.77, -0.26]
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Experimental Control
Study or Subgroup  Mean SD Total Mean SD Total Weight
2.5.1 2session/iwk
Dias 2017 IrT 165 33 4868 224 32 9.8%
Fransen 2007 73 187 54 40 162 41 11.0%
Hale 2012 T8 3EB 20 71 1867 15 TA%
Hinman 2007 143 79 36 188 108 34 101%
Lee 2006 T3 507 16 7.25 582 16 T.3%
Lund 2008 -60.2 1247 17 603 1247 27 9.3%
Waon 2014 0.69 0.3 9 14 028 g 3.3%
Subtotal (95% CI) 196 175 58.3%
Heterogeneity: Tau®= 0.18; Chi*= 18.68, df= 6 (P = 0.005); F= 68%
Test for overall effect 2=222 (P =003
2.5.2 Isession/iwk
Kim 2012 614 1.8 I T.2e 192 35 101%
Lee 2014 119 084 15 237 079 15 B1%
Lirm 2010 327 167 24 455 188 20 8.2%
Wang 2006 4348 186 21 5449 2512 ey 8.2%
Wang 2011 -T2 18 26 -G8 18 26 9.1%
Subtotal (95% CI) 121 17 41.7%
Heterogeneity: Tau*= 0.04; Chi*= 590, df=4 (P=021); F= 32%
Test for averall effect: Z=3.74 (P =0.0002)
Total (95% CI) 7 292 100.0%

Heterageneity: Tau®= 0.11; Chi*= 2549, df= 11 (P=0.008); F= 57%
Test for averall effect: Z=3.92 (P = 0.0001)
Test for suboroun differences: Chi®= 047 df=1 (P =049 F=0%

Std. Mean Difference
IV, Random. 95% CI

Std. Mean Difference
IV, Random, 95% Cl

-0.55 [-1.05, -0.06]
071 F1.13,-0.30]

0.23 [-0.44, 0.80]
-0.58 [1.06,-0.10]
-0.02 F0.71, 0.67]

0.01 [-0.53, 0.54]
-2.33[-2.49,-1.07]
0.4 [0.83, 0.05]

-0.B0 [1.07,-0.12]
-1.41 [2.22, -0.60]
071 [1.32,-010]
0E1 [1.12,011]
-0.22 [0.76, 0.33]
0.62 [-0.94, -0.29]

0.52 [0.77, -0.26]
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Std. Mean Difference
IV, Random, 95% Cl

Experimental Control Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random. 95% CI
2.6.1 40-50min
Dias 2017 IrT 165 33 4868 221 32 9.8% -0.55 [-1.04, -0.06]
Lee 2014 119 084 15 237 079 15 B1% -1.41 [2.22,-0.60]
Lirm 2010 327 167 24 4585 188 20 8.2% -0.71 F1.32,-0010]
Lund 2008 -60.2 12.47 27 -60.3 1247 27 9.3% 0.01 [-0.593, 0.54]
YWang 2006 435 1868 21 848 252 21 B1% -0.81 [1.12,0.11]
Waon 2014 0.69 0.3 9 14 028 g 3.3% -2.33}3.54,-1.07]
Subtotal (95% CI) 129 124 44.9% 0.76 [1.25, -0.27]
Heterageneity: Tau®= 0.24; Chi*= 16.26, df= 5 (P = 0.006); F= 63%
Testfor overall effect: £=3.05 (P = 0.002)
2.6.2 60min
Fransen 2007 73 187 55 40 162 41 11.0% -0.71 [1.13,-0.30]
Hale 2012 T8 3EB 20 71 1867 15 TA% 0.23[-0.44, 0.90]
Hinman 2007 143 79 a6 188 108 34 101% -0.58 1.0, -0.10]
kim 2012 614 1.8 3G T.2e0 192 35 101% -0.60 F1.07,-0.12]
Lee 2006 713 807 16 725 882 16 73% -0.02[-0.71, 0.67]
Wang 2011 -T2 18 26 -G8 18 26 9.1% -0.22 [F0.76,0.33]
Subtotal (95% CI) 188 168  55.1% -0.39 [-0.67, -0.11]
Heterageneity: Tau®= 0.05; Chi*=8.19, df=5{P=0148), F=39%
Test for overall effect: 7= 274 (F = 0.00F)
Total (95% CI) 37 292 100.0% 0.52 [-0.77, -0.26]

Heterogeneity: Tau®= 0.11; Chi*= 25.49, df= 11 (P =0.008); F= 57%
Test for averall effect: Z=3.92 (P = 0.0001)
Test for suboroun differences: Chi*= 167 df=1 (P =020 F=401%
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1. AA FH4EAI A9 SHE 5ol dxto] #Hs] SMD

0.56(95% CI 0.14, 0.98) &= FolatA F7FatAth(p<.01).
Gl e FpEg B4 2HS £4 12m olstelA] L5l fx

Zol vl SMD 0.10(95% CI -0.36, 0.56) & &%+o] thxiol Hla
T7heFRd o {Fo%k Apol= yEbA ko (p<.05), F4 1.3m o]l
A fF o]l dizFel vlsl SMD 0.34(95% CI -0.43, 1.10) 2 Z7}3k3d
ol fofgh xpolE vhEbA A9kTH(p<.05).

F2o] W FREA S 2L 32T olstlN & ol BxTel
vl SMD 0.57(95% CI 0.11, 1.02)2 fFatA F7FskR o (p<.01),
T 33.5TC o]iellA *Fwrol dixarel HlE SMD -0.04(95% CI -
1.06, 0.98) % a8t oy #23k kol YEbEA St (p<.05).

% 717kl FHAA dAe YL 8F o]l LE o] T
o Hlal SMD 0.46(95% CI -0.06, 0.99) ¢ & ZF7latgl ot gk #jo]
T YERA Eorom (p<.05), 115 o]dellA Etol tixatel ulE
SMD 0.80(95% CI -0.03, 1.64)°. % Z7}std oyt 93 Aol el
Al & (p<.05).

=
rl



&5 Wl o} Ape] 2 F 23] oA FEto]l gl
H]8] SMD 0.60(95% CI 0.08, 1.12) 02 oA F7Hst o (p<.05),
F 33 olAelA %ol tixTel ®lal SMD 0.50(95% CI -0.37,
1.36) 0.2 F7tetal ot fofsk zkol= vrebbA] Gkt (p<.05).

L5 A7) 2 FHEG Ao ¥ 508 olstel A LEwo] Yz
ol B8] SMD 0.39(95% CI -0.12, 0.91) 2 Z78t ot 93k #}o]
B YERR 2ok on (p<.05), 60 o)dellA F ol ulxdtel HlE
SMD 0.78(95% CI 0.06, 1.50) % F238tA S7FetAtH(p<.05).

it

SR

il
o

2. AA FHEE #AY FTL ol "zl wlEl SMD -
0.52(95% CI -0.77, —0.26) & | dxael vl fFoletA st
% TH(p<.001).

FAe WE FAAR #Ax FFE F4 1.2m ol ELol gz
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ABSTRACT

Effects of Aquatic Therapy Exercise Program
on Muscle Strength and Pain of
Osteoarthritis Patients

—Systematic Review and Meta Analysis—

Lee Soo—Jung
Dept. of Physical Education
Graduate school of

Sungshin University

The purpose of this study was to perform meta analysis to
analyze the effects of aquatic exercise on muscle strength and pain
of osteoarthritis patients with 18 domestic literatures as subject.

The findings are as follows.

1. Muscle strength of osteoarthritic patient at a depth of 1.3
meters or more was increased to 0.34 compared to that at a depth
of 1.2 meters or less. However, no significant difference was
observed between exercise and control (p <.05).

The muscle strength of osteoarthritis patient at a temperature

below 32C was significantly increased in the exercise group



compared to the control group (p <.01).

Muscle strength of osteoarthritis patient according to the exercise
period in the exercise group with exercise for over 11 weeks was
increased to 0.80 SMD compared to the control group with exercise
for less than 8 weeks. However, no significant difference was
observed between the exercise group and the control group (p<.05)

The muscle strength of patient with osteoarthritis according to
exercise frequency was increased to SMD 0.60 in the exercise
group with exercise twice a week. The exercise group was
significantly increased compared to control group (p <.05).

The muscle strength of the exercise group with exercise over 60
minutes was 0.78 SMD compared to that of the control groul with
less than 50 minutes of exercise. The exercise group was

significantly increased compared to the control group (p<.05).

2. The pain in the osteoarthritis patient was decreased to -0.63
SMD in the exercise group of 1.2 meter or less depth of water
than that in the control group in 1.3 meter and more depth (p
<.001).

The pain in osteoarthritis patients according to water temperature
was —-0.51 SMD which is significantly lower in the exercise group of
below 33.5C than in the control group of over 32T (p <0.01).

The pain in osteoarthritis patient according to the exercise period
was significantly decreased to — 0.65 SMD in 11 weeks and more

exercise than the control group with 8 weeks and less exercise



(p<.01).

The pain of osteoarthritis patient was - 0.62 SMD in the exercise
group with 3 times and more a week, which is significantly lower
than that of the control group with 2 times and less a week (p
<.001).

The pain of osteoarthritis patient was -0.76 SMD in the exercise
group with exercise for less than 50 minutes which is significantly

lower than the control group with exercise for over 50 minutes (p

<.01).

Based on the findings, it was observed that the effect of exercise
program on osteoarthritis muscle strength and pain was positive,
playing an important role in the health and pain management of
osteoarthritis patients. Therefore, a guideline for aquatic therapeutic
exercise program for osteoarthritis patients should be prepared
considering the water depth, temperature, period, frequency and
time of the water exercise program to Implement a systematic

exercise program.
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