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5. & A=

1) ¥]%¥H(Obesity)

& Al A o] ke ZIEE AAYEC] 25% ol dolal, Ak Aol

o,

M

™
of

A FEATO deiA 2deks ARE MEEE AMASAS 1 H

2) A1 A 24 (Body composition)

(1) AlA) 4 &% 94=(Body Mass Index): BMI&= A A WS 7HH %o

h
o,
N
N
off
ol
s

E72A AFke) S A FH eme AFoR e kg () g v 3
2001).

2) A A W=k (Total weight without fat): A A Aol A A Whake A <] 3
FAE Eatm 2%, M, W o F Sol £FH Adnk ARl =

255 JzolAdge] Hob UALRE Wol AT AAYFE S

(3) AAHE(%Human body fat): A%

ftlo
2
y

Do Awez vhe #ke/m) e
2 A W Aol A sk v & dth dAkE 15~20%, 1A= 20

~25%7F Adolm wAbe 25%01 oAb 30% ol Felw kAo w]

wrole} ght.

3) &5 A4 (Bloodlipids)
(1) & Z¥ 2" = (Total cholesterol: TC): ZH AHZS Eo 9= x4
gz o g Aty Aty o] 9= o AF (esten) 3 Feld 27FA 7 Y=

g olgs &% As & U zdHZolet k(a2 €, 2018).
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A<, 2009).

# 2~ H = (High density lipoprotein cholesterol: HDL-
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A=z, 2006).
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(4) A% (Triglyceride: TG): A AH} A& A1
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Factor Colaboration(NCD-Risc), 2017) &o 2 += H|wto 2 23t Al % Ho

rlr
o
>
o
N
£
M
2
Z
o
-
=Y
w0
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o H% F74E RoE dFHo] obF L Hadslel A7d A H BAR

Y5 ek el 2, 2013).

gade we ggo s AAA WEt Adse] AYAEL o) FAR
Z7h AABE) Astel WE oA Bl Yo} F oA sulwe] i

Soz AT WatE Zedth(Ekelund et al, 2001). Hit plE E

FA ol tHLowry et al., 2002; Bhargava, 2016).
20179 % A ARAA AW A Aol wEW A e (F3Y ol
AL &5) A& 254 583%, 534 35.69%, 15 A 24.38% =

Atdo® AR adsks AR yeiskow, Jade] dada el oA
?l elry B aQlo] A& FIHAE vEpitaL R s A vH(al S
i, 2018). ol # gk HAd 7] HIREe: W 7]5 9 A steH(Locniskar et al., 1983),
Abd kel MHES Folal sEE FH]9] o3& E s (Bray, 2004),

AAnte s ojojd Fhg Aol wuhal B Al uH(W-E4, 2001; o] 4ok
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ml
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o] =7hel A A A
(Khodaveisi, 2016), =

H
Yoty
E

4

e}
)
Yoty
[\
(@]
o
S
o
=
(222
H
o
H
ftlo
5
i
r
)
Jr

(0]
fr
=)
o
=)
2
)
)

(03
do
o,
v
o
rol
>~
>
s
o,
o
™
i
111
O
_‘a



b oz kel of

=
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ol

Alolth(arAd 2], 2010). st o]

=
T

7 F40l Hol Aass

!

Tor

o)
il

Ao g dHA o (Gordon-Larsen et al., 2000; Veugeler et al., 200

5), ArobdAlzte] S = oA

4

X

—
fite)

o
o

o)
3

o]

2

AAT} oW @ %

[e)

L

CHWHO, 2000; Davison et al., 2001).
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fad

s

H
A1 A 24 (Body composition)

KeX
=

il

A

Ao AFA]

< e (A=, 201

[e)

L

| geg she}

A

hud

Al
ol A A E(%Body Fat)

-
it

At A e oAl vt s YER O

H(F5, 2012). AA 249 A

to

2011).

PN
,

2% =2 Ao oA

ok
2

A

A

A

Al

=, 2013).

IS

A, SR Gow HoldtiA A, 2006). 3 A

AJr
Mo

A A A (body fat)¥ A== A
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% (lean body weight; LBW)2o. 2 FRATH(AH 2. 1997, A4, 2016, # A
FAAY BRE AW

%, 2018). AARFS At A AEgs F
E YetlE Aoy, AANES ATl e AAgH HE&S
Bl Aoz %fato® RAIFDTHIAE, 2006; 31+ 3%, 2006). A7 2317
(WHO)e =2 Hlgte] 7]F2 @&} 25%, o AF 30% = Halshal o
4 30%, o1 35% o/ AARES FASA HW aH|vto g IFFE
(A1&A1, 2008). o 2 ALE-H = Getchell(1976)9] A<l & - o] A X
H-& H7F 7122 ofd <& 1>3 2o AXWHFS AWS AL 7, oy
4, 7714, 71e stet=d 59 TS &3 A& @k, FFM(fat-free mas

s)¥} LBM(lean-body mass)¢|2t= -+ 7HA] &2 A& Akska Y, 201
0; #7489, 2011). LBM< 5444, =, W7 e 45 AUZHS

Eeek id el AAE Ao, FFME R A& AAR g A

-

=

M

nqo

f 4o
H o =

=
=

b

)
Rl

a9

AT oustth(o] FF, 2004; Avd 5, 2011). o3 Hgte] SAH 2 Ul
Ao 2 AA AT (Body mass index, BMI), &gl &2, & 2-A4do]H](waist-

hip ratio, WHR), 3% FE57 % H(skinfold thickness), A A 7] A &

B

24 " (bioelectrical impedance analysis, BIA) S©°] AtH#a# S 2009).
ol-Hdel H9 A= (growth chart) S &-83F & o v] A 5 (weight—for
—age), A8 A5 (weight-for-height) Wi o] &&=, o& F AdF A
, dlglE8, WHRS 9std o= FQaalA thFolxa dvh(#HF 4, 2012). B
MI= 7FHE &3] AbgH o] 2 vk A g2 AAEd AAYEFSs 5 X
etk Aol Fax ek ol Aol g el nHH A Fevhe FAA
o] ArH(#s# =, 2009).
AA A7 A7) 3l ool A HEE HT 7
T 3ol =& o, BMI 275kg/m* oS FHS el ¥ =& Fo= A
AlgFo 2 A ofalel w7t A= BMI 23kg/m' ¥ 27.5kg/m' 7k & A 7] <o) 2kl

< BMI 23~27.5kg/m" 34

HN



K 138 tHWHO Expert Consultation, 2004). IDF thA}=

o
3
~N
M
2
>

o
o
>,

obl& Y= 7F B4 90cm o]%, 914 80cm o] ol A gt k=l o] 7|

5cm =4 AAEo] glth(Lee et al, 2007). L1} A<l H3] Aol A Ad 9
v gk 7)Ee diksl wo] glA] grol BMIE 83 v|ghr|=o] fas i ok
(Lobstein et al., 2004). A A o2 Wo] &85 = HAA vYk 7|F2 oA
H] 7 91 91 8] (IOTF) 2] 7] (Cole et al., 2000), 7= A= 2] oA E (CD

C)¢] 7]+ (Kuczmarski et al.,, 2002), WHO7} #|¢tst+= 7]s=°] AtH(De Onis

et al.,, 2007).

A&H o7 719k AFo] F7hete Lot addAe A 2 ARE AdF

A5e) Mg muke Bohshed 24 ol el FaelA 20074 Aobd
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¥ 1. Getchelld] -0 A A4 nv

o

Bt NEE

=
%fat At of #}

w - vk 2 70 ~ 9.0 140 ~ 169
e 2w 100 ~ 129 17.0 ~199
4 A 13.0 ~ 169 20.0 ~ 239

b7t = AN A 170 ~ 17.9 240 ~ 269

- = A 20.0 ~ 24.9 270 ~ 299

s 25.0 1% 30.0 o]
T2 A¥E AAFEA
BMI o] =}
) 9] 5
L}o]
85~94 95 85~94 95

12 23.0~25.0 25.1~ 22.1~24.1 24.2~
13 23.6~25.6 25.7~ 22.8~24.7 24.8~
14 23.9~259 26.0~ 23.3~25.1 25.2~
15 24.2~26.1 26.2~ 23.6~25.3 25.4~
16 24.5~27.1 272~ 23.8~254 255~
17 24.8~265 26.6~ 23.8~254 255~
18 25.1~26.8 26.9~ 23.7~254 255~
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32 -

3t H

3 Frrh

29

28 -

27

26 Hr

25 H

24 HHH

23 1 367HR(3M) 019 : WHO Growth Standarcs

H 3670B(34) 014 = 2017 £0FHAA HHER
= 22 T T i i
=1 ;
b I
A H
N H

(kg/m) 20

w

2HFOI(A])

9 Lo 2~ 184 AR R A RN Ay B 2017)
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= =27

1o dof

&l
2~H| & (total cholesterol, TC), A% A ctul-Z ¢ ~ € & (low-density lipoprot

I

T E o] A,

=]

4 A W (triglyceride, TG) 2.2 -
o] ¢lth(Smith et al., 2009).

=

ein cholesterol, LDL-C), 1% A gl =g ~H| & (high-density lipoprotein
ol

cholesterol, HDL-C)

=
=

3 eHtE =

of ¢

uH

as

of Well A

o

ol
]

T ZY=H

b, "ol %

°

A

=

o, Al =2

AR 100~120g

}
FA TRl A1 &, 2004).

0]
pul

2002). =¥ 2=H|

A
At

‘]

1

-

. 71:1 i

fite)

™

of 5%7} A3ttt H

il

I

o Mgtk e} nuelE

1

2

-

glElo] A o g A

)

I =YAERE

w

1 o] (Gannage-Yared et al.,

ol
e

LAYA 7] A

=

=

= A e 7}
9 welel ek U Aule] W
Bol ol

=

=

Al &
=

a5} e

1
A2 2] 98~99%

-
1

&t

XHo

=
L

2008), 4} o] 43 (Elloumi et al., 2009), 21 A &5 = (Racil et al., 2013; Kim et
A AL ZpA Al

al., 2007; Zorba et al., 2011)3}

24, A

==
=

A "ol 200mg/dl

A

3

==
=

Lg%

il

—_
fite)

el
ol
{r
)
o
Nlo

IH,NO
e
NJo
o
™

o
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[e)

i

=

=

7}

=

[e}

FA], 130~ 159mg/dl& B A+

o

Aze EwS Foa RaH A (Viru et al, 1995).

F4 o1 (Haskell, 1984), %5 %4 A

b A ai A 50~850%9 W EE Ag 2o s

=
A

°

g

=

=

| o]
Uil Bl
s}

[e]
=

= 91
zﬂ.

&

=4
= X F# ~H E(low density lipoprotein cholesterol; LDL-C)2] 73

130mg/dle]

[e=R iR
EE=a=1
o

o
2}

o]

e

I

AEE o

o

a2 9tk LDL-CE AlA ¢

S

o

el 2~ H| & o]

=
w2

A

Fo 7 7HA%E A4S HtHLarrydurstine,

o

| 2~

B % 9l o™ (Boyd et

TC, TG, LDL-C¢] 57}t tj&o] HDL-C &S 74 ¢}
of wag} zo]7} Wrh(Kannel, 1983; Cartwright et al., 2

[e)

Tk

al., 2005), &% A

1994).

H]

p—

%0

s, 2010),

|
o
e
el
eyl
o)
o

—

NV

o
<H

15

7HA =

W} v}

(Valle et al.,, 2002). T3+ H]

\A
B

el

037

© Aow deA gl

X

el
700

o 2 A1 A

HDL-CE <7F*71a, TG, T
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=

IGF-1

=

12573 Asx
)

[e)

T
=

(2010)

=S|
o

4

shl o,

BLLIE 2

o} TC, TGel <A
H)qko] o

+
N
el
o

ol

155
=

o=

&

S
&

o
O].Q_%JT: S

=

Al
o] A&% 1 ¢HGwinup, 1971; 3 3,

H

Askeb A

e Mo w ALgE (74§, 2017),

o

al
=

]

A5 2005).

A e A}

&

S
&

7 AAEA gn AL 5, 2010). %2
7

1997, ®

ol

B
3

<

o
X
"

o EapuT oh)e)

E MAdE wg &¥4 o2 (Wong et al, 200
- 18 -

7], 2002; Hands et al., 2009).
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A= ZokEth(o]ld =, 2018).
[e)

o7 Hu¥E e (Davison et al, 2001; J

A

al

7

=0
w2 T

H1(1995)2

&l

u s A 9ol

anssen et al., 2005), ¥+

A A]

p—

0
%0

fite)

olo

el
TH

g

6~8
ol
%,

[e)

A A

(1988)
dolda FAika

==
5,

stk A el 20

=
o
H3i3
E E

? o]

=
-

=

7}

[e)

L

3

A
1(1995)

}
al

0]
pul

g =12 h, Willmore
15|

}<l oW (Ravi et al., 2004), A

°

HE ol

Ea

|

W7 dvhal ®al
==

- =

1‘:_]—1:111
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-
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i
™

7z
&

el

Z Fo=w F7t

AFe o
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et
el

A1 A Leptin 2

2agow ¢4 Fo4 v
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(2017)2 Foj &
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B A3 E 33 A3 (Cochrane collaboration)o] A A3 A A A &3 a1z

=5 (Higgins & Green, 2011)3} 3= B agdrFde] AAA Fduz
)7 4S sl PRISMA(Preferred Reporting Items for Systematic Revie
ws and Meta-Analyses) Zi59°] A A A A A THA 12 B 3123 (Moher et

al,, 2009)° wte} =38}t

1 A A&
(1) A (Participants): B9 A A2
(2) Al (Intervention): H| T Aol Al $F X201 A A+
(3) Bl 2=} (Comparisons): &= ZZ 120 o]t A3+ Zo]shA
2 tjxzate] "l
(4) FA A3 (Outcome): SEZZ2 o] A Fo vyt FAde

(5) A3 (Study design): Randomized Studies,
Non-Randomized Studies
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?;51_

2] ¥ (National Library of Medicine, NLM)o] | A]

s

e

=K

tandard, Ideal) 2ol A H]

gl

LA

9]

Tk Core, Standardoll

3t} Standard= ¥
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fite)
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ool

™
w

o

AT Ay e A

?;51_
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e
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o] 2=
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7] A4, Coreell

1 tH(Natio

nal Evidence-based Healthcare Collaborating Agency, 2011). #AAolE AA

I
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o] wlo] €] ull o] Zof A

o
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EEER]

=
=

FAWE A0
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e
n = 3] = A #(http://dl.nanet.go.kr)
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A
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=

1

_foﬁl

n S sk A MW (http://kiss.kstudy.com)
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V. 97+ 23

1. WeEEy 23

A HWEHEA =] E3H o W7k Cochrane’ Risk of biasE7-& ©]

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

0% 25% 50% 75%  100%

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

a4 5 HE AA £l Wit & #rF A
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(1) sz & AADFA=BMDY A4 237

SEsZRa wE AdAAFEA e dA aaari e vEeey 2

o} EAHTFS BA43517] Y3 Funnel plote <2d 7, 8>3 2t}
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Ci IV, Random, 85% CI

Chun 2009 2944 309 10 30,36 3.23 10 T.3% -0.28 [-1.16, 0.60] _

Hong 2010 248 43 18 301 34 e T.2% -1.26 [-2.17,-0.34]

Jeang 2014 288 38 8 214 24 8 5.9% 223091, 3.56] ==
Kim H.J 2008 26.7 2 11 274 28 A 7.5% -0.28 [1.12, 0.56] = =

KimJH 2012 2442 478 9 2027 435 9 69% -1.01 [2.01,-0.01] CEEE IS

KimJ g 2009 3077 1.98 7 2769 1.39 7 60% 1.69[0.40, 2.97] B
Kim Jiy 2009 2774 12 206 149 12 68% 218111, 3.19] R S
Kim Jy 2012 2617 14 12 28.38 214 12 7.0% -1.82 [2.80,-0.84] S TS

KimSH 2008 214 23 15 227 24 15 T.8% -0.54 [-1.27,0.19] T B

Lee 2012 252 48 10 26 33 18 T.T% -0.20 [-0.97, 0.58] R

Lee 2014 25459 238 11 28.25 3.51 12 4% -0.85 [1.71, 0.01] S T

Lee 2017 2206 1.896 10 2248 1.58 g T.2% -0.27 [-1.21, 0.66] S TITE

Fark 2012 273 265 11 27.BE 39 10 TA% -0.11 [-0.97, 0.74] ] T

Yang 2014 2464 193 16 252 116G 15 7.9% -0.30 F1.02, 0.42] W T

Total (95% CI) 156 156 100.0% -0.12 [-0.66, 0.41]

Heterogeneity: Tau®= 0.80; Chi®= 62.08, df=13 (P = 0.00001); F=78% !

= 0.8 % 4 B
Testfor overall effect 2= 0.46 (P = 0.65) Favours [experimentall Favours [control]

=4
(5]

a9 7 AARGEAF A a2 7 A E R

- BE(SMD) :
|
1
|
0.2t i
|
|
o Q.
04T %
, 0° 8§

a i o
1
06T !
1
! ° o

1
|
0aT !
1
|
1

L . } . D

! 3 0 2 4

a3 8 AAAZFR 9] AA funnel plot
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Fr2 o mE AAAFATe] dA gyavd gk wEREA A
o} EAATFS BA3517] Y3 Funnel plote <2d 9, 10>3 2t}

717F ACSM(2010)o1 A A A8 AT HAas 93 AR ez 9
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Experimental

Control

Std. Mean Difference
IV, Random, 85% ClI

Std. Mean Difference
IV, Random, 95% CI

Study or Subgroup Mean SD Total Mean SD Total Weight
1.21 =11wk

Jeang 2014 289 38 8 214 24 g 5.9%
Lee 2017 2206 1.896 10 22458 1.58 g T.2%
Subtotal (95% CI) 18 16 13.0%
Heterogeneity: Tau®= 2.80; Chi*= 9.18, df=1 (P = 0002}, F=89%

Test for overall effect Z=0.74 (P = 0.4E)

1.2.2 =12wk

Chun 2009 29.44 309 10 3036 3.23 10 7.3%
Hang 2010 249 43 18 301 34 9 7I1%
Kim H.J 2008 26.7 2 11 274 28 A 7.5%
KimJH 2012 2442 478 9 2027 435 9 69%
Kim J 5 2009 3077 1498 72769 1.39 i B.0%
ki J Wy 2009 2ry 4 12 206 14 12 6.8%
Kim Jwy 2012 2647 14 12 29.38 214 12 T.0%
KimSH 2008 2.4 23 15 227 24 14 T.8%
Lee 2012 252 48 10 26 33 18 7%
Lee 2014 25459 238 11 28.25 3.51 12 TA%
Fark 2012 273 265 11 27.BE 39 10 TA%
Yang 2014 2464 183 18 252 1EB 18 T9%
Subtotal (95% CI) 138 140 87.0%

Heterogeneity: Tau®= 0.68; Chi®= 42.04, df=11 (P = 0.00001); F=77%

Test for overall effect Z=1.01 (P=0.31)

Total (95% Cl) 156

156 100.0%

Heterogeneity: Tau®= 0.80; Chi®= 62.08, df=13 (P = 0.00001); F=78%

223[0.91, 3.56]
0,27 [-1.21, 0.66]
0.93 [1.52, 3.39]

-0.28 [-1.16, 0.60]
126 [2.17,-0.34]
-0.28 [1.12, 0.56]
.01 [2.01,-0.01]

1.68[0.40, 2.97]

ZA5[1.11, 3.149]
-1.82 [-2.80,-0.84]
-0.54 [-1.27, 0.19]
-0.20 [-0.97, 0.59]
0,85 [1.71, 0.01]
-0.11 [-0.97, 0.74]
-0.30[-1.02, 0.47]
-0.27 [.0.81, 0.26]

-0.12 [-0.66, 0.41]

|

| — e R

NN

. i

=4

-2

ntrol]

-4 2
Test for overall effect: 2= 0.46 (P = 0.65) . ari : )
Testfor suboroun diferences: Chi*= 0.89. df= 1 (F = 0.351. = 0% bavours:{experimentzl]. Eavours fco
a9 9. 7|3k mE AALFAFY aar] @ ARSI

- SE(EMD) .

!

!

0.2t |
1

!

]

<> 1
04T o < §>
<& © i

© !

06T i
|

!

]

0t !
]

1

!

s . ) . o
-4 -2 0 2 4
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’6 =11wk =12wk ‘
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o} ERHFS F435H7] 938 Funnel plot2

HIE = ACSM(2010)o A AAISH Als FAE
71%0] HE F 332 ERIgoen, $ENE

o] & 4o 2 AP},
5] o]sloA] X3 AF EHE &%

3
W AR EA5Re] &) A3, SMD

s mE AAAFAF] A Aol g veEs 2

<29 11, 12>9 %t}

AT ALY SEZROAR
= 339 B8 109, F 4~63

T 1099 Ul 1108 ez v
0.16(95% CI -0.52, 0.84)o. &

B dziel el Frhaot BAHOR feold Aol vEhtA o

F 43 ol q AAF AT BPL LB

ATH T} 2t 46 02 B

uE AAFFA g 2327 A3, SMD - 0.77(95% CI - 1.50, -0.03)=
saro] ol vs) FofshA skl eH(P<.05).
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Ci IV, Random, 95% CI

1.3.1 =3session/wk

Chun 2009 2944 309 10 30,36 3.23 10 T.3% -0.28 [-1.16, 0.60] _

Hong 2010 248 43 18 301 34 e T.2% -1.26 [-2.17,-0.34] =

Jeang 2014 289 38 8 214 24 g 5.9% 2.23[0.91, 3.56] eSS
Kim HJ 2008 267 2 11 274 28 11 T5% -0.28 [1.12, 0.56] R R

KimJ g 2009 3077 198 7 2769 1.39 7 O60% 1.69[0.40, 2.97] =%
Kim Jy 2009 2774 12 206 148 12 68% 2180111, 319 S
Kim8H 2008 214 123 15 227 24 15 7.8% -0.54 [1.27,0.19] = T

Lee 2012 252 48 10 26 33 18 77% -0.20 [0.97, 0.58] e

Lee 2014 2559 2.38 11 28.25 3.1 12 7.4% -0.85 F1.71, 0.01] |

Lee 2017 2206 1.96 10 22.58 1.58 8 7I1% -0.27 F1.21, 0.66] sl

Subtotal (95% CI) 109 110 70.8% 0.16 [-0.52, 0.84] -

Heterogeneity: Tau®= 0,95, Chi*= 48,18, df= 8 (P < 0.00001); F=81%
Testfor overall effect Z= 0.46 (P = 0.64)

1.3.2 =4session/wk

KimJH 2012 2442 478 9 2027 438 e} B.9% -1.01 [-2.01,-0.01] I

Kim Wy 2012 2617 14 12 2838 214 12 T.0% -1.82 [2.80,-0.84] ——en &

Park 2012 273 165 11 2rB8 34 10 T 4% -0011 [0.97,0.74] | T
Yang 2014 2464 1493 16 252 166 148 T.9% -0.30 [-1.02,0.427] A

Subtotal (95% CI) 47 46  29.2% -0.77 [-1.50, -0.03]
Heterogeneity: Tau®= 0.36; Chi*= 8.40, df= 3 (P = 0.04); F= 64%
Test for overall effect Z=2.04 (P=0.04)

Heterogeneity: Tau®= 0.80; Chi®= 62.06, df=13 (P = 0.00001}; F= 74% '4 '2 ﬁ

Favours [experimental] Favours [control]

o
Total {95% CI) 156 156 100.0%  -0.12 [-0.66, 0.41] *
0

Test for overall effect Z= 046 (P = 0.65)
Testfor subaroun differences: Chi®= 3.29.df=1(F =007 F=69.6%
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Study or Subgroup  Mean

1.4.1 =45min
Hong 2010
Kim JH 2012
Lee 2014
Lee 2017
Park 2012

Experimental
SD Total Mean

Control

SD

Total Weight IV, Random, 85% CI

244
2442
2559
2208

273

Subtotal (95% Cl)

Heterogeneity: Tauw*=0.03; Chi*=4.52 df=4{P=034), F=11%

4.3
478
238
1.86
2,65

15

e}
11
10
11
56

Test for overall effect Z= 310 {P=0.002)

1.4.2 =46min
Chun 2009
Jeong 2014
Kim H.J 2008
Kim J 5 2009
Kirm J ¥y 2009
i Jy 2012
KimSH 2008
Lee 2012
Yang 2014

29.44
284
267

3077
7T

2617
214
252

24 64

Subtotal (95% Cl)

Heterogeneity: Tau®=1.13; Chi®= 51.02, df= 8 (P = 0.00001); F=34%

3.09
38

10
g
11
7
12
12
16
10
15
100

Test for overall effect Z= 047 (P=0.57)

Total (95% Cl)

Heterogeneity: Tau®= 0.80; Chi®= 62.08, df=13 (P = 0.00001); F=78% !

156

Test for overall effect Z= 046 (P = 0.65)
Testfor subaroun differences: Chi*= 4.07. df=1(F =004 F=75.4%

19 130 ARbel mE AAE FA e g akar] B A g

anA
20.27
28.25
2258
27.68

30.36
214
T4

2764
206

20.28
227

26
252

3.4
4.35
R
1.58

348

1 .66

a
e}
12
a
10
48

15
108

156 100.0% -0.12 [-0.66, 0.41] *
0

Std. Mean Difference

Std. Mean Difference
IV, Random, 95% CI

T2%  -1.26[2.17,-0.34]
68%  -1.01[2.01,-0.01]
7.4% 0,85 [1.71, 0.01]
72% 027 [-1.21, 0.66]
7.4% -0.11 [-0.87, 0.75]
36.2%  -0.68[1.12,0.25]

7.3% -0.28 [1.16, 0.60]

5.9% 223[0.91, 3.56]
7.5%  -028[1.12, 0.56] =

£.0% 1.69[0.40, 2.87]

£.8% 245[1.11,3.19] —_—
7.0%  1.82 [2.80,-0.84]

7.8%  -054[1.27,0.419] r

7.7%  -0.20[0.97,0.59] —

7.9%  -030[1.02, 0437 —

63.8% 0.22 [0.54, 0.99] e

4 2
Favours [experimental]

Favours [control]
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Experimental Control

Std. Mean Difference

Std. Mean Difference
IV, Random, 95% CI

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% CI
Choi 2009 9831 647 7 48015 5.98 i T.0% 1.23[0.05, 2.40]
Choi 2012 G274 47 11 57.96 4.49 11 11.2% 0.90[0.01,1.79]
Kim 2003 8777 467 7 8015 5498 T T.5% 1.22[0.05, 2.40]
Kim H.J 2008 437 68 11 #1.8 a7 11 12.0% 0.27 [0.87,1.11]
Kirm J Wy 2009 458 6.3 12 388 45 12 11.2% 1.23[0.35,217]
Kim5H 2008 407 47 18 378 47 15 141% 0.60[-0.13,1.33]
Kim T G 2004 483 536 17 484 5493 11 13.6% 0.15[0.61,0.91]
Yang 2009 4509 166 8 4133 3492 8 84% 1.18[0.049, 2.27]
Yang 2014 1246 208 16 12,96 3.14 15 14.8% -0.18 [0.90, 0.53]
Total (95% Cl) 103 97 100.0% 0.63 [0.27, 1.00]

Heterogeneity: Taw*=0.11; Chi®=1217, df =8 (P =0.14); F=34%
Test for overall effect: 2= 3.38 (P = 0.0007)

Favours [control]

2 0 2

a9 15, AR AA gyar] 2 A7t
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Favours [experimental]
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Experimental

Study or Subgroup  Mean

Control
SD Total Mean SD Total Weight

221 =11wk

Chai 2004 8.3
Kim 2003 8777
“ang 2009 4509

Subtotal (95% Cl)

Std. Mean Difference
IV, Random, 85% CI

Std. Mean Difference
IV, Random, 85% CI

Heterogeneity: Tau®= 0.00; Chi®= 000, df= 2 {F =1.00);, F= 0%

Test for overall effect: 2= 3.59
2.2.2 =12wk

Choi 2012 6274
Kim H.J 2008 437
Kim J Wy 2009 45.8
KimSH 2008 40.7
Kim T G 2009 48.3
Yang 2014 12.46

Subtotal (95% CI)

Heterogeneity: Tau®=0.10; Chi®=7.90, df= 8 (P =016), F= 37%

Test for overall effect: Z=2.18

Total (95% Cl)

647 7 A015 5498 TTE%
567 T 4a015 598 7T OT5%
1.66 8 4133 3492 8 84%
22 22 23.3%

(F=0.0003)
5.7 11 57.96 4.49 1M 11.2%
6.8 M 418 &7 1 120%
6.3 12 388 44 12 11.2%
4.7 15 378 47 19 141%
526 17 484 643 11 136%
208 16 1296 314 18 1458%
a1 75 T6.7%

(FP=0.03

103 97 100.0%

Heterogeneity: Taw*=0.11; Chi®=1217, df =8 (P =0.14); F=34%

Test for overall effect: 2= 3.39

Testfor subaroun differences:

(F=0.0007)
Chi*=361.df=1(F=008).F=723%

1.22[0.05, 2.40]
1.22[0.05, 2.40]
1.18[0.09, 2.27]
1.21[0.55, 1.87]

0.80[0.01, 1.78]
0.27 [0.57,1.11]
1.23[0.35, 2.12]
060 [-0.13,1.33]
015 [0.61,0.91]
-0.18 [-0.80, 0.53]
0.46 [0.05, 0.87]

0.63 [0.27, 1.00]

-
g
— g
—l
-3
.
- -2 0 2 1

Favours [control]
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Favours [experimental]
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Control
SD

Experimental

Study or Subgroup Mean SD Total Mean Total Weight

Std. Mean Difference

IV, Random, 85% CI

Std. Mean Difference
IV, Random, 85% CI

2.3.1 =3session/wk

Choi 2009 5831 647 7 &015 5498 T T.5%
Choi 2012 6274 &7 11 &7.96 4.49 11 11.2%
Kim 2003 A777 867 T 5015 548 T T5%
Kim H.J 2008 437 68 11 #1898 &7 11 12.0%
Kim J iy 2009 458 63 12 388 44 12 11.2%
Kim8H 2008 407 47 15 378 47 15 141%
Kim T G 2004 483 5326 17 484 693 11 13.6%
Subtotal (95% Cl) 80 T4 T11%
Heterogeneity: Tauw®=0.01; Chi*=6.21, df=6{F = 040}, F= 3%

Testfor overall effect: Z= 4.02 (P = 0.0001)

2.3.2 =4session/wk

Yang 2009 4509 166 8 41.33 3.92 g 2.4%
Yang 2014 1246 208 16 1296 314 18 14.5%
Subtotal (95% CI) 23 23 22.9%
Heterogeneity: Tau*= 0.71; Chi*=4.21, df=1 (P = 0.04}; F= 76%

Test for overall effect: Z=0.64 (P=0.52)

Total (95% CI) 103 97 100.0%

Heterogeneity: Taw*=0.11; Chi®=1217, df =8 (P =0.14); F=34%
Test for overall effect: 2= 3.38 (P = 0.0007)
Testfor subaroun differences: Chi*=014.df=1{F =071 F=0%

1.23[0.05, 2.40]
0.90[0.01,1.78] ——
122005, 2.40] ——
0.27 F0.57,1.11] —
1231[0.35,2.12) — A
0.60 F0.13,1.33] T
0.15 F0.61,0.91] s
0.70 [0.36, 1.04] <>
118(0.08, 2.27] —
-0.18 [0.90, 0.53] T
0.44 [0.80, 1.77] R
0.63 [0.27,1.00] <>
W 2 0 2 4

Favours [control]

Favours [experimental]

% 19, Hlxo] & AAFe] gyar] 9 A3

D__SE(SMD) !
02T i
O ]
0.4+ oA Q
i o 0
Lo
06T : (8]
08T |
L . . . sHD
s B ; : i
Subgroups
E =3sessionfwk <> =4zessioniwk
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2.4.1 =45min
Choi 2009
Kim 2003
Yang 2009

Experimental
Study or Subgroup  Mean

Control
SD Total Mean SD Total Weight

Std. Mean Difference
IV, Random, 85% CI

Std. Mean Difference
IV, Random, 85% CI

Subtotal (95% Cl)

2.4.2 =46min
Chai 2012

Kim H.J 2008
Kim J Wy 2009
KimSH 2008
Kim T G 2009
Yang 2014

Subtotal (95% CI)

5831 647 7 &015 5498 T3 T.5%
8777 467 T &015 5498 T T.5%
4509 166 8 41.33 342 8 8.4%
22 22 23.3%
Heterogeneity: Tau®= 0.00; Chi®= 000, df= 2 {F =1.00);, F= 0%
Test for overall effect: Z= 359 (P =0.0003)
6274 57 11 5796 449 11 11.2%
437 68 11 418 a7 11 12.0%
458 6.3 12 388 45 12 11.2%
4007 47 15 378 47 18 141%
483 526 17 484 6893 11 13.6%
1246 208 16 1296 314 18 14.5%
81 75 T6.™%
Heterogeneity: Tau*= 0.10; Chi*= 7.90, df= 5 (P = 0.16); F= 37%
Test for overall effect: Z= 218 (P=0.03)
103 97 100.0%

Total (95% Cl)

Heterogeneity: Taw*=0.11; Chi®=1217, df =8 (P =0.14); F=34%
Test for overall effect: 2= 3.38 (P = 0.0007)
Testfor subaroun differences: Chi*= 3.61.df=1(F = 0.06). F=72.3%

a9 21, A Zbell w2 AR Ee] gyar] 2 Al

1.22[0.05, 2.40]
1.22[0.05, 2.40]
1.18[0.09, 2.27]
1.21[0.55, 1.87]

0.80[0.01, 1.78]
0.27 [0.57,1.11]
1.23[0.35, 2.12]
060 [-0.13,1.33]
015 [0.61,0.91]
-0.18 [-0.80, 0.53]
0.46 [0.05, 0.87]

0.63 [0.27, 1.00]

. 3
| e
B i
Y~ i
o
-
4 2 0 2 4

Favours [control] Favours [experimental]
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Study or Subgroup  Mean

Choi 2009
Choi 2012
Chun 2009
Hong 2010
Jeong 2014
Ju 2011
Juz017

Kim 2003
Kim H.J 2008
KimJ g 2009
Kim Jy 2009
ki Jwy 2012
KimSH 2008
Kim T & 2009
Lee 2012
Lee 2017
Fark 2012
Saon 2000
Yang 2009
Yang 2014

Total (95% Cl)

Std. Mean Difference

Experimental Control Std. Mean Difference
SD Total Mean SD Total Weight IV, Random, 95% CI

2719 752 7 3265 5.488 i 5.2% -0.76 [-1.86, 0.34]
17.26 4.38 11 21.28 332 11 5.6% -1.00 [-1.88,-0.10]
3275 535 10 333 4875 10 5.6% -0.09 [-0.97, 0.79]
M43 77 15 32 39 9 5.6% -1.13[2.03,-0.23]
281 65 8 148 33 8 47% 2.33[0.98, 3.68]
2865 069 10 3276 0.87 10 36% -5.01 [-6.96,-3.07]
2975 289 9 36.97 2.48 9 48% -2.85 [3.87,-1.23]
2514 264 7 3265 5.88 7 48% -1.84 [2.79,-0.30)
333 4 0 371 &7 A Mat estimable
41 22 74059 324 7 40% -3.10 [-4.82,-1.39]
AT 34 12 284 38 12 53% 2.49[1.38, 3.60)
2883 442 12 339 2.04 12 5.6% -1.42 [[2.34,-0.51]
286 34 15 339 24 15 7% -1.51 [-2.33,-0.68]
305 607 17 33 383 11 5.8% -0.45 [-1.22,0.32]
243 88 10 282 82 18 5.8% -0.45[-1.23,0.33]
1342 4.06 10 16.585 3.37 g 5.5% -0.79 [1.76,0.19]
386 423 11 343 G.EG 10 8.7% -0.48 [-1.35, 0.349]
248 1452 17 723 28 B.0% -1.06 [-1.70,-0.41]
27.64 247 8 36.96 3.81 8 45% -2.744.21,-1.27]
2566 273 16 2531 443 15 589% 0.09 [-0.62, 0.81]
21 226 100.0% -0.90 [-1.46, -0.35]

Heterogeneity, Tau®=1.23; Chi*=110.31, df= 18 (P = 0.00001}; F= 84%
Test for overall effect Z= 318 (P=0.001)

IV, Random, 95% CI
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Favours [experimental]

Favours [control]
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125 ool A Wald A7 B BT 154% 7 t2T 160% 0% 7| 7hol
mE AXYEe] g3ar7] Ay, SMD -0.97(95% CI -1.66, -028)2 &
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Study or Subgroup  Mean

3.21 =11wk
Choi 2009
Jeong 2014

Kim 2003

Lee 2017

Son 2000

Yang 2009
Subtotal (95% Cl)

Experimental

Control

Std. Mean Difference
IV, Random, 85% CI

Std. Mean Difference
IV, Random, 85% CI

SD Total Mean SD Total Weight

2719 T.h52 T 3265 5.88 T 5.2%
281 BS 8 1448 39 g 4.7%
2514 264 T 3265 588 T 4.9%
1342 406 10 16.55 3.37 8  55%
248 1452 17 27 13 28 60%
27.64 247 8 36.96 3.81 8 458%
57 66 30.9%

Heterogeneity: Tau®=1.40; Chi®= 29.27 df= 5 (P = 0.0001); F= 83%
Testfor overall effect: Z=1.42 (P=0.16)

3.2.2 212wk
Choi 2012
Chun 2009
Hong 2010
Ju 2011

Ju 2017

Kim H.J 2008
KimJ g 2009
Kim Jiy 2009
Kim Jy 2012
KimSH 2008
Kim T G 2009
Lee 2012
Park 2012
Yang 2014
Subtotal (95% CI)

17.26
32748

1

54

21.28
33
a2
32.76
36.97
EER|
40.59
284
334
338
33
8.2
343
26831

332
5.75
3.9
0.87
2.48
6.7

38
204
24
383
8.2
GGG
4.43

5.6%
a.6%
5.6%
6%
4.8%

4.0%
5.2%
5.6%
9.7%
5.8%
5.8%
57 %
5.9%
69.1%

Heterogeneity, Tau®=1.31; Chi*= 80.71, df= 12 (P = 0.00001); = 85%
Test for overall effect: 2= 2.77 (P = 0.006)

Total (95% Cl)

2

1

226 100.0%
Heterogeneity, Tau®=1.23; Chi*=110.31, df= 18 (P = 0.00001}; F= 84%
Test for overall effect Z= 318 (P =0.001)
Testfor subaroun differences: Chi*=010.df=1{F=0.75. F=0%

076 [-1.86, 0.34]

2.33[0.92, 2.69]
-1.54 [-2.79,-0.30]
-0.78 [-1.76,0.18]
-1.05 [1.70,-0.41]
274 [4.21,-1.27]
-0.76 [1.82, 0.29]

-1.00 [-1.89,-0.10]
-0.08 [-0.97, 0.78]
-1.13[-2.03,-0.23]
-5.01 [-6.96,-3.07]
-2.55 [F3.87,-1.23]
Mot estimable
-3.10 [4.82,-1.39]
2.48[1.38, 3.60]
-1.42 [2.34,-0.51]
-1.51 [-2.33, -0.68]
-0.45 [1.22, 0.32)
-0.45 [1.23, 0.33]
-0.48 [1.35, 0.39]
0.08 [0.62, 0.81]
-0.97 [-1.66, -0.28]

-0.90 [-1.46, -0.35]

N

N

ot N

-10

t
-8 0

Favours [experimental] Favours [control]
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Experimental
Study or Subgroup  Mean

Control

Std. Mean Difference
IV, Random, 85% CI

Std. Mean Difference
IV, Random, 85% CI

3.3.1 =3session/wk

Choi 2009
Choi 2012
Chun 2009
Hong 2010
Jeang 2014
Ju 2011
Juz017

Kim 2003
Kim H.J 2008
Kim J 5 2009
Kirm J ¥y 2009
KimSH 2008
Kim T & 2009
Lee 2012
Lee 2017

SD Total Mean SD Total Weight
2719 752 T 3265 588 5.2%
1726 4.38 11 21.28 332 5.6%
3275 535 10 333 575 5.6%
243 77 15 32 33 9 56%
281 65 8 148 33 8 47%
28,65 069 10 3276 0.87 10 36%
2975 289 9 36.97 2.48 9 48%
2514 264 7 3265 5.88 7 48%
333 M4 o 371 67 11
341 22 T 4059 3.24 T 4.0%
377 34 12 284 38 12 9.2%
286 31 15 339 24 15 8.7%
305 6.O7 17 33 383 11 5.8%
243 88 10 282 82 18 5.8%
1342 406 10 16.55 3.37 8  55%
148 153 72.3%

Subtotal (95% CI)
Heterogeneity, Tau®=1.70; Chi*= 9447, df= 13 (P = 0.00001); "= 86%
Test for overall effect Z= 228 (P=0.02)

3.3.2 =4sessi
Kirm Jwy 2012
FPark 2012
San 2000
Yang 2009
Yang 2014
Subtotal (95%

oniwk
28.83
31.56
248
2764
2566
cl

4432 12 338 204
423 11 343 BE6
142 17 27 23
247 8 3686 31
273 16 26831 443

63

12 5.6%
10 9.7%
28 6.0%
a 4.5%
148 5.8%
73 21.7%

Heterogeneity, Tau®= 0.54; Chi*=15.59, df = 4 (P = 0.004); F=74%
Test for overall effect: Z=2.53 (P=0.01)

Total (95% Cl)

21

226 100.0%

Heterogeneity, Tau®=1.23; Chi*=110.31, df= 18 (P = 0.00001}; F= 84%
Test for overall effect Z= 318 (P =0.001)
Testfor subaroun differences: Chi*=004.df=1({F =084 F=0%

-0.76 [-1.86, 0.34]
-1.00 [-1.89,-0.10]
-0.08 [-0.87, 0.78]
113 [2.03,-0.23]
233 [0.98, 3.68]
-6.01 [-6.96, -3.07]
-2.65 [3.87,-1.23]
-1.54 [-2.78,-0.30]
Mot estimable
-3.10 [-4.82,-1.39]
248 [1.38, 3.60]
1,51 [-2.33,-0.60]
045 [1.22,0.37]
045 [1.22,0.33]
-0.78 [1.76,0.18]
0.87 [1.62, 0.12]

-1.42 [-2.34,-0.51]
-0.48 [-1.35, 0.39]
-1.05 [1.70,-0.41]
274 [4.21,-1.27]

0.08 [-0.62, 0.81]
-0.98 [1.75, -0.22]

-0.90 [-1.46, -0.35]

|
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Study or Subgroup Mean SD Total Mean SD Total Weight
3.4.1 =45min

Choi 2009 2719 T.52 T 3265 588 T

Juziy 2975 289 9 36897 248 =]

Kim 2003 2514 264 T 3265 588 T

Lee 2017 1342 406 10 16.55 3.37 g

Park 2012 31.56 4323 11 343 G.EB 10

Yang 2009 27.64 247 8 36.96 3.81 g
Subtotal (95% Cl) 52 49 30.6%

Heterogeneity: Tau®= 0.49; Chi*=12.52 df=5 (P =003}, F=60%
Test for overall effect: Z= 3.63 (P =0.0003)

3.4.2 =46min
Choi 2012
Chun 2009
Hong 2010
Jeong 2014
Ju 2011

Kim H.J 2008
KimJ g 2009
Kim Jiy 2009
Kim Jy 2012
KimSH 2008
Kim T G 2009
Lee 2012
San 2000
Yang 2014
Subtotal (95%

Experimental

Control

1726 438 11
3275 535 10
43 77 15

281 65 a
2865 063 10
333 41 ]
a4 22 7
IrT 34 12

2883 442 12
286 31 15
305 BOT 1T
243 88 10
248 152 17
2566 273 15
o) 159

21.28 332
333 478
Iz 34
149 349
32.76 087
N
4059 3.24
284 38
339 204
338 24
33 383
282 812
27 23
2631 4.43

Std. Mean Difference
IV, Random, 85% CI

Std. Mean Difference
IV, Random, 85% CI

52% 076 [-1.86, 0.34]
48% 285 [3.87,-1.29]
48% 154 [2.70,-0.30]
55% -0.78 [-1.76,0.18]
57% -0.48 [-1.35, 0.39]
45%  -2T4[4.21,-1.27]
-1.36 [-2.09, -0.62]

56%  -1.00[1.69,-0.10]
56% -0.08 [-0.87, 0.79]
SE%  -1.13[2.03,-0.23]

47%

36% -6.01 [-6.96,-3.07]

40% -3.10[-4.82,-1.349]

5.2%

56%  -1.42[2.34,-051]
57%  -1.61[2.33,-0.68]
55% 045 [-1.22,0.32)
58% 045 [-1.23,0.33]
60%  -1.05[1.70,-0.41]

5.8%
69.4%

Heteropeneity: Tau®=1.44; Chi®= 9273, df=12 (P = 0.00001); F=37%

Test for overall

Total (95% Cl)

effect: Z=1.88 (P = 0.08)

21

226 100.0%

Heterogeneity: Tau®=1.23; Chi*= 11031, df=18 (P = 0.00001); F= 84%

Test for overall

effect Z= 318 (F=0.001)

Testfor suboroun differences: Chi®=1.65.df=1(F =020 = 39.3%

-0.69 [1.40, 0.03]

-0.90 [-1.46, -0.35]
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Experimental

Study or Subgroup Mean SD Total

Choi 2009
Choi 2012
Chun 2009
Ju 2011

Ju 2017
Kim 5 H 2008
Lee 2012
Park 2012
Son 2000
Yang 2008
Yang 2014

Total (95% CI)

15186 3519 7
1581585 2591 11

123

Control

Std. Mean Difference

Mean SD Total Weight V. Random, 95% CI

Std. Mean Difference
IV, Random, 85% Cl

16029 21.36

T
1"
1
10

4
14
18
10
28

2
14

141

Heterogeneity: Tau®= 0.00; Chi*= 7.89, df= 10 (P = 0.64); F= 0%
Test for overall effect: Z= 2.89 (P = 0.004)

5 6% 027 [1.23,0.78)
8E% 0.40 [-0.45,1.24]
8.0% -0.18 [1.06, 0.70]
7.8% -0.44 [1.33, 0.45)
7% -0.38 [-1.32, 0.58)

11.8% -0.40 (112, 0.32)

10.3% -0.15 [-0.92, 0.63]
TE% -0.86 [-1.76, 0.08]

16.2% -0.30 [-0.80, 0.31]
50%  -1.28[2.39,-0.19)

11.6% -0.B0[1.33,014]

100.0% -0.37 [0.61, -0.12]

2

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, 85% Cl
421 =11wk

Choi 2009 15186 3518 7 16029 21.38 T 5.6% -0.27 [-1.33,0.78] TR

Son 2000 1546 2549 17 1628 281 28 16.8% -0.30 [-0.90,0.31] TR

Yang 2009 13838 1572 8 1587.75 12.64 g 5.0% -1.28 [-2.39,-0.18] F o L

Subtotal (95% CI) 32 43 27.4% -0.51 [-1.07, 0.06] L 4

Heterogeneity: Tau®= 0.06; Chi*= 2.54 df=2 (P=0.28),F=21%
Test for overall effect: Z2=1.76 (P = 0.08)

4.22 12wk

Chaoi 2012 15155 2591 11 14264 1612 11 6% 0.40[-0.45,1.24] SRS
Chun 2009 146.3 2614 10 1529 4312 10 8.0% -0.18 [-1.06, 0.70] -
Ju 2011 181 145.24 m 1872 11.75 m 7.e% -0.44 [-1.33,0.49] i
Ju 201y 158633 149.11 9 16546 2533 4 Ti1% -0.39 [-1.32,0.59] e
Kim S H 2008 1488 285 15 153848 1438 18 11.8% -0.40[-1.12,0.33] T
Lee 2012 166.4 235 10 1696 201 18 10.3% -0.14[-0.92, 0.63] =
Park 2012 160,08 21.87 11 18467 3274 10 7.6E% -0.86 [-1.76, 0.05] |
Yang 2014 186 21.458 18 17107 27.21 18 11.8% -0.60[-1.23,0.14] ]
Subtotal (95% CI) | 98  72.6% -0.33 [0.62, -0.03] L

Heterogeneity: Tau®= 0.00; Chi*= 5.09, df=7 (P = 0.65); F= 0%
Test for overall effect: 2= 2.20 (P=0.03)

Total (95% CI) 123 141 100.0%  -0.37 [0.61,-0.12] +

Heterogeneity: Tau®= 0.00; Chi*=7.89, df=10 (P =0.64), F=0% _1'0 '5 é
Test for overall effect: Z=2.89 (P = 0.004)
Test for suboroun diferences: Chi®= 0.31. df=1 (P = 0.58). F= 0%
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SD Total Weight

Std. Mean Difference

IV, Random, 95% CI

Std. Mean Difference
IV, Random, 85% Cl

Experimental Control
Study or Subgroup Mean SD Total Mean
4.3.1 =3session/wk
Choi 2009 15186 3518 7 16029 21.38 T
Choi 2012 181.585 2591 11 142.64 1812 iR
Chun 2009 146.3 26.14 10 1529 4212 10
Ju 2011 181 15.24 10 187.2 11.75 10
Ju 2017 186.33 19.11 9 16546 25.33 49
Kim S H 2008 148.8 284 15 1589 198 14
Lee 2012 166.4 234 10 1696 201 18
Subtotal (95% CI) 72 a0
Heterogeneity: Tau®= 0.00; Chi*= 267, df=6 (P = 0.85); F= 0%
Testfor overall effect: Z=1.22 (P=022)
4.3.2 =4session/wk
Fark 2012 160.08 21.87 11 184,67 32.74 10
Son 2000 1546 2549 17 1628 281 28
Yang 2009 136.38 1572 8 157.75 12.64 g
Yang 2014 186 21.45 18 171.07 271 14
Subtotal (95% CI) 5 61
Heterogeneity: Tau®= 0.00; Chi*= 275, df=3 (F=0.43); F= 0%
Test for averall effect: 2= 3.06 (P = 0.002)
Total {(95% CI) 123 141

Heterogeneity: Tau®= 0.00; Chi*= 7.89, df= 10 (P = 0.64); F= 0%
Test for overall effect: Z= 2.89 (P = 0.004)
Test for subaroun differences: Chi®= 247 df=1{F= 012 F=59.5%

a 6%
9.6%
8.0%
T.8%
T1%
11.8%
10.3%
59.1%

T.6%
16.8%
5.0%
11.8%
40.9%

100.0%

-0.27 [1.33,0.78)

0.40 F0.45,1.24]
-0.1% [1.06, 0.70)
-0.44 [-1.33, 0.45)
-0.38 [-1.32, 0.58)
-0.40 (112, 0.32)
015 0,82, 0.63]
0.20[-0.52,0.12]

-0.86 [-1.76, 0.08]
-0.30 [-0.80, 0.31]
-1.26-2.39,-0.18]
-0.B0[1.23,0.14]
-0.61 [-0.99, .0.22]

0.37 [0.61,-0.12)

<>

-4

Favours [experimental] Favours [control]

a9 35 Wk g F FHsHES a3ar] E AFHF
D__SE(SMD) :
02T i
b
0.4 OQ.O
o go °
o 0
0.6T !
0eT i
) ) . i , ) SN:ID
4 2 0 2 4

Subgroups
=3sessionfwk

B

<> =4zessioniwk

a4

36. W% W& F F e =2 funnel plot

_58_



ez O & MAPGEA T AA g3av|d dist dEeEd 2

o} ERATFS BA3517] Y3 Funnel plote <1¥ 37, 38>3 2t}

ANZre wEH A H Fotal AFAFAQ SRS VFor BRI oy,
4

0~45%9] & 49, 50~90% 9] &3 7THe R Pttt

13] 463 o] ol A g3k A+ w32 &
o mE F FU2EHE 23927 23, SMD -0.26(95% CI -0.55, 0.03)
o $Bite] xel val gastgon BANeZ fold Aolt vheh

_59_



Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 85% Cl
4.41 =45min

Choi 2009 15186 3518 7 16029 21.38 T 5.6% -0.27 [-1.33,0.78] —

Ju 2017 186.33 19.11 9 16546 25.33 9 T1% -0.39 [-1.32,0.59] I

Fark 2012 16008 21.87 11 184,67 32.74 10 T.6% -0.86 [-1.76, 0.049] w7

Yang 2009 138.38 1572 8 157.75 12.64 g 5.0% -1.28 [2.39,-0.18]

Subtotal {95% CI) 35 34 252%  0.68[-1.18,-0.19] -

Heterogeneity: Tau®= 0.00; Chi*= 2.25 df=3 (P=052); F= 0%
Test for overall effect: 2= 2.70 (P = 0.007)

4.4.2 =46min

Chaoi 2012 158155 2591 11 14264 1612 1" 8.6% 0.40 [-0.45,1.24] ] P
Chun 2009 1463 2614 1m 15248 43212 m 8.0% -0.18 [-1.06, 0.70] T =

Ju 2011 181 145.24 m 1872 11.75 m T.a% -0.44 [-1.33,0.45] R

Kim S H 2008 1488 285 15 153848 1438 18 11.8% -0.40[-1.12,0.33] T

Lee 2012 166.4 235 10 1696 201 18 10.3% -0.14[-0.92, 0.63] R
Son 2000 1546 2549 17 1628 281 28 16.8% -0.30 [-0.90, 0.31] T
Yang 2014 186 21.458 18 17107 27.21 18 11.8% -0.60[-1.23,0.14] Tk
Subtotal (95% CI) a8 107  74.8% -0.26 [-0.55, 0.03] L 4

Heterogeneity: Tau®= 0.00; Chi*= 3.56, df= 6 (P = 0.74); F= 0%
Test for overall effect: Z=1.77 (P = 0.08)

Total (95% CI) 123 141 100.0%  0.37 [0.61,0.12] L 2

Heterogeneity: Tau®= 0.00; Chi*=7.89, df=10 (P =0.64), F=0% '4 '2 é
Test for overall effect: Z=2.89 (P = 0.004)
Test for subaroun diferences: Chi®= 2.09. df=1{F= 015 F=521%
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Experimental Control Std. Mean Difference Std. Mean Difference

_Study or Subgroup  Mean _ SD Total Mean 8D Total Weight IV, Random, 95% Cl IV. Random, 95% Cl
Chai 2009 5514 679 7 4914 1297 7 50% 0.54 [053,1.62] e
Chai 2012 5908 1113 11 4873 732 11 AT% 1.06 [0.15, 1.96]

Chun 2009 449 808 10 47 829 10 59% 025113, 0.63] S

Han 2013 8077 B26 15 4963 B46 15 B7% 017 054,089 R L

Jeong 2014 499 117 B 558 75 8 53% -0.58 [1.58, 0.43] ———

Ju 2011 515 372 10 &S08 508 10 59% 015073, 1.03] —
Juzo17 8677 912 9 4255 547 9 47% 1.80 [0.66, 2.94] —
Kirn H J 2008 436 76 11 453 102 11 B1% 018 [1.02, 0.66] —

Kim J ¥ 2008 558 128 12 653 94 12 61% -0.82 [1.66, 0.02) s

Kirn J Wi 2012 5248 534 12 4789 537 12 B1% 0.83 [0.01,1.67] —
Kirm S H 2008 581 B9 15 486 99 15  6.4% 1.08[0.31, 1.86] T
Lee 2012 537 109 10 4536 97 18  B4% 0.01 [0.76,0.78] =

Park 2012 5108 946 11 5056 7.3 10 B.O0% 0.06 [-0.80,0.92] e —

Park 2015 51 81 10 588 93 10 57% 079 [1.70,0.13] T

Son 2000 506 108 17 431 101 28 7.2% 0.71[0.09, 1.33] —

Yang 2009 5225 42 B 4775 240 8 48% 1.23[0.14, 2.33] ——
Yang 2014 S6.08 801 15 44 884 15 62% 1.38 [0.58, 2.19]

Total (95% CI) 191 209 100.0% 0.36 [0.01, 0.71] >
Heterageneity: Tau®= 0.34; Chi*= 44.96, df= 16 (P = 0.0001); F = 64% 4 2 . 2

Testfor overall efiect Z=2.03 (P = 0.04) Favours [control] Favours [experimental]
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV. Random, 95% CI
521 =11wk

Chaoi 2008 8514 679 74914 1287 T 521% 054 [-0.53, 1.682] T

Jeang 2014 499 1.7 B 559 7.A g 5.6% -0.58 [1.58, 0.43] T

Park 2015 g1 9.1 10 588 9.9 10 6.0% -0.F9[1.70,013] == A

Son 2000 506 108 17 431 104 28 7.8% 0.71 [0.09,1.33] R

“ang 2009 52.25 4.2 g 4775 248 g 51% 1.23 014, 2.33] R
Subtotal (95% CI) 50 61 29.T% 0.22 [-0.52, 0.96] i

Hatarogeneity Tau® = 0.48; ChiF=12.04, df= 4 (P = 0.01); F= 69%
Testfor overall effect 2= 0.58 (P = 0.55)

5.2.2 =12wk

Choi 2012 59.09 11.13 11 4873 732 11 6.1% 1.06 [0.145, 1.96]

Chun 2009 449 808 10 47 818 10 62% -0.25 113, 0.83] e

Han 2013 G077 G268 15 4963 646 149 7.i% 017 [-0.54, 0.849] GRS

Ju 2011 8145 372 10 408 509 10 6.3% 015 [0.73,1.03] T we

Ju 2017 G677 912 G 4255 547 9 449% 1.80 [0.66, 2.94] I
KimH J 2008 436 7.6 11 453 102 11 6.5% -0.18 [-1.02, 0.66] =

Kirn J 4y 2009 558 128 12 653 9.4 12 6.5% -0.82 [1.66, 0.02] TR e

Kirm Jy 2012 5248 534 12 4788 537 12 65% 0.83 [0.01,1.687] s,
Kim5H 2003 581 6.9 14 438 948 159 649% 1.08 [0.31, 1.86]

Lee 2012 537 1049 10 536 a7 18 649% 0.01 [-0.76, 0.78] CIe TR

Fark 2012 51.09 946 11 4056 7.3 10 64% 0.06 [-0.80, 0.92] R —
Subtotal {95% CI) 126 133 70.3% 0.32 [-0.09, 0.73] »

Hatarogeneity Tau® = 0.28; Chi= 25 45, df= 10 (P = 0.008); F= 1%
Testfor overall effect Z=1.55 (P=012)

Total (95% Cl) 176 194 100.0% 0.29 [-0.05, 0.64] >

Heterageneity. Tau= 0.30; Chi*= 38,39, df= 15 (P = 0.0008); 1*= 51% + = T 1
Test for averall effect Z=1.67 (P = 0.10) | y . o 1
Test for subarous differences: Chi*= 0.05. df = 1 (P = 0.B2). = 0% faosiconal PRl epeRmanil)
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Experimental

5.3.1 =3session/wk

Chaoi 2008
Chaoi 2012
Chun 2009
Jeong 2014
Ju 2011

Ju 207

Kim HJ 2008
Kim JYy 2009
Kim JW 2012
kKimSH 2008
Lee 2012
Park 2015

a4.14
54.04
449
499
1.5
A6.77
436
55.8
6248

Subtotal (95% CI)
Heterogeneity, Tau?= 0.41; Chi*= 32.98, df= 11 (P = 0.0005); F = 67%
Testfor overall effect Z=0.97 (P = 0.33)

5.3.2 =4session/wk

Han 2013
Park 2012
Son 2000
Yang 2009
‘ang 2014

a0.77
51.049

A0.6
52.25
a6.08

Subtotal (95% CI)
Heterogeneity, Tau®= 0.15; Chi*=7.81, df= 4 (P = 0.10); F= 48%
Testfor overall effect Z= 2.66 (P = 0.008)

Total (95% Cl)

Control

674 7 4814 1287

1113 11 4873
g.08 10 47
1.7 g &549
372 10 4a0.48
912 G 42455

7.6 11 453
12.8 12 653
534 12 4784

6.9 15 486
109 10  &36

4.1 10 588

125

626 14 4963
946 11 4&0.56
108 17 431

4.2 B 4775
a.01 18 44
66

19

7.3z
8.249
Th
5.08
647
102
9.4
537
9.8
a7
9.8

646

7.3
1041
2449
.04

$td. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V,

Std. Mean Difference

Random, 85% CI IV, Random, 95% CI
7 oa0% 054 [053,1.67] =
11 57% 1.06 [0.15, 1.96] — =
10 58%  -0.25[1.13,0.63] —% =
8 53% 049158 043 = =R
10 59% 0.15[0.73,1.03] e
9 47% 1.80 [0.66, 2.94] ——
11 6%  -0.48[1.02,0.68] e
12 61%  -0.82 [1.66,0.02] s
12 6% 083 [0.01, 1.67] ————
15 6.4% 1.08 [0.31, 1.86]
18 4% 0.01 [0.76, 0.78] —
10 57%  -0.79[1.70,0.43] —
133 69.1% 0.22 [-0.23, 0.67] -
15 6.7% 017 F0.54, 0.89] e
10 60% 0.06 [-0.80, 0.92] —te—
W/ T2% 0.71 0,09, 1.33] e
8 49% 1231014, 2.33] i ——
15 62% 1.38 [0.58, 2.19] g
76 30.9% 0.68 [0.18, 1.17] -
209 100.0% 0.36 [0.01, 0.71] >
-4 B 0 2 4

Heterageneity: Tau®= 0.34; Chi* = 44.96, df= 16 (P = 0.00071); F = 64%
Test for averall effect Z=2.03 {P = 0.04)
Test for subaroun diferences: Chi®=1.77. df=1 (P =018). F= 43.6%

Favours [control]

Favours [experimental]
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Experimental

Control

Study or Subgroup  Mean SD Total Mean SD Total Weight

5.4.1 <45min
Chai 2009 8514  B.79 74914 1207
Juz017 5677 812 8 4255 547
Park 2012 5108 946 11 5056 7.3
Yang 2009 5225 42 B oA7TE 240
Subtotal (95% Cl) 35

$td. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

T a0%
4  47%
10 6.0%
8 449%
34 20.5%

Heterageneity: Tau®= 0.34; Chi* = 6 64, df= 3 (P = 0.08); F= 55%

Testfor averall effect Z=217 {P = 0.03)

5.4.2 =46min

Choi 2012 59.09 1113 11 4873
Chun 2009 449 808 10 47
Han 2013 G077 G268 15 4963
Jeong 2014 499 117 g 4559
Ju 2011 818 372 10 &0.8
KimH J 2008 436 T.B 11 453
Kirn J 4y 2009 558 128 12 653
Kirm Jy 2012 5248 534 12 4784
Kim5H 2003 581 6.9 14 438
Lee 2012 537 1049 10 536
Fark 2015 i1 4.1 10 5848
Son 2000 0.6 108 17 4341
Yang 2014 a6.08 2.0 18 44
Subtotal (95% CI) 156

11 5.7%
10 549%
15 67%
8 53%
10 549%
11 6.1%
12 61%
12 61%
19 64%
18 64%
1nm 57%
28 T2%
18 6B2%
175 79.5%

Heterogeneity, Tau® = 0.34; Chi*= 35,34, df = 12 (P = 0.0004); F = 66%

Testfor overall effect Z=119 (P =0.23)

Total (95% Cl) 191

209 100.0%

Heterogeneity, Tau®= 0.34; Chi*= 44 96, df = 16 (P=0.0001); F= 64%

Test for averall effect Z=2.03 {P = 0.04)

Test for subaroun diferences: Chi®= 1.95. df=1 (P =016). F= 43.8%

19 45, AJRtel mE

A= A e

054 [0.53, 1.6
1.80 [0.66, 2.94]
0.06 [-0.80, 0.92]
123014, 2.33]
0.85 [0.08, 1.62]

1.0 [0.15, 1.96]
026 (113, 0.63]
017 [0.54, 0.89]
-0.58 [1.58, 0.43]
015 [0.73, 1.03]
-0.1% [1.02, 0.66]
-0.82 F1.66, 0.02]
0,83 [0.01, 1.67]

1.08 [0.31, 1.86]
0.01 [0.76, 0.79]
-0.79 [1.70,013]

0.71[0.08,1.33]

1.28[0.58, 2.19]
0.24 [-0.15, 0.63]

0.36 [0.01, 0.71]

A

£

2

Favours [control]
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Study or Subgroup Mean

Choi 2009
Choi 2012
Chun 2008
Ju 2011

Ju 2017

Kim S H 2008
Lee 2012
Park 2012
Yang 2008
Yang 2014

Total (95% CI)

Heterogeneity Tau®= 0.46; Chi*= 28 51, df= 8 (P = 0.0008); == 68%

Experimental

SD Total

TO.23 2822 T
E1.24 1849 11
g0.68 22.58 10
89.9 9.05 10
79.2 18.26 9
106.5 303 15
891.8 233 10
91.45 46.65 11
TiLs 1.7 g
11611 24.82 18
106

Control Std. Mean Difference Std. Mean Difference
Mean SD Total Weight V. Random, 95% CI IV, Random, 85% Cl
894 22 7 9.2% -0.37 [1.43, 0.649] i P
B65.07 16.55 11 10.8% -0.21 [-1.04, 0.63] [
88.9 3383 1m0 10.5% -0.27 [-1.15, 0.61) L] It
1234 759 10 6.2% -3.84 [5.43,-2.25] T
96.24 2201 4 9.8% -0.80 [1.77,017] T TR
98.8 1589 15 11.7% 0.39 [0.33,1.11] ==
95.6 22 18 11.3% -0.16 [-0.94, 0.61] =
117.77 31.68 10 10.5% -0.63 [-1.51, 0.25] =
4252 8849 8 8.4% -1.68 [-2.88, -0.50] T
127.01 2902 15 11.7% -0.39[1.12,033)] L b
113 100.0% -0.63 [-1.14, -0.11] L

-5

-10 5
Testfor overall effect: 2= 2.39 (P = 0.02) Favours [experimental] Favours [control]

O 47 A E A FE s Ee] AA =] 3 AE R
D__SE(SMD) :

i

I

|
02t i

|

i

1

@]

04T é)g

d

|
06T o] |

|

I
naT O i

i

i

I
L . L . MO

-10 -5 0 3 10
O 48, A= A Zg e S HA funnel plot

_70_

10



@ 717bel e AWE Ao Zo e ge] T

I
e
Mo
offt
[&l
fr
N
=
K
=
it
>,
o
N
&
o,
2
__);1_1{1
kol
_\7:1
¥
N
o
=
rot
=
o
M
1%
iR

717r ACSM(2010)o1 A A A8 AT HAas 93 FAAAH sz 99

7150

_—

He 1272 BRI, 5713 1079 &9 29, 12~1679 &3
Aoz skt

115 olgtell A gk A+ £ 5 158 A izt 158 o2 7|11
2 AUE 2w ZgagEe g93a7] A3, SMD - 1.00095% CI - 2.2
9, 0.29) 0.2 o] tzao] Hls] Fastd oy FAACR e Aole
LFERUEA] ekt

125 o] oA gt A FAS SF 91H Y tERTt BE o= 7|7
WE AUE A FesEHEY a9 243, SMD -0.55(95% CI - 1.1
3, 0.02)2 o] el vl FastH oy FAH R Fodk xol=
LFERUEA] ek kTt

>0

_71_



Experimental

Study or Subgroup Mean SD Total
6.2.1 =11wk

Choi 2009 7923 29.22 7
Yang 2009 7385 117 g
Subtotal (95% CI) 15

Heterogeneity: Tau®= 0.54; Chi*= 2.64, df=1 (P=010); F=62%

Test for overall effect Z=1.51 (P=013)

6.2.2 =12wk
Choi 2012 6124 188 1
Chun 2009 B0 2258 10
Ju 2011 899 905 10
Ju 2017 782 16826 @
Kim & H 2008 1066 303 15
Lee 2012 @18 233 10
Park 2012 9145 4665 1
Yang 2014 11611 2482 15
Subtotal (95% CI) o

Heterogeneity: Tau®= 0.47; Chi*= 24.07 df=7 {P=0.001); F=71%

Test for averall effect: 7= 1 88 (P = 0.06)

Total (95% CI) 106

Control Std. Mean Difference Std. Mean Difference
Mean SD Total Weight V. Random, 95% CI IV, Random, 85% Cl
85.4 22.01 T 9.2% -0.37 [-1.43, 0.69] e po
9252 889 g 8.4% -1.68 [-2.88, -0.50] T
15  17.6% -1.00 [-2.29, 0.29] aE-
65.07 16.55 11 10.8% -0.21 [-1.08, 0.63] O
889 3363 10 10.5% -0.27 [-1.15,0.61] ]
1234 759 10 B.2% -3.84 [5.43,-2.29] T o
96.24 2201 4 9.8% -0.80 1.77,017] R
96.8 1489 15 11.7% 0.39 [0.33,1.11) %=
95.6 22 18 11.3% -0.16 [-0.94, 0.61] N
117.77 3168 10 10.5% -0.63 [-1.51, 0.25] =
127.01 29.02 18 11.7% -0.39 [1.12,0.33] i
98  82.4% 0.55[-1.13, 0.02] L 2
113 100.0% -0.63 [-1.14, -0.11] L

Heterogeneity: Tau®= 046, Chi®= 28.51, df= 9 (P = 0.0008); F= 63%

Test for overall effect: Z=2.39 (P = 0.02)

Test for subaroun diferences: Chi®= 0.39. df=1 (P =053 F=0%
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Experimental

Control

Std. Mean Difference

IV, Random, 95% CI

Std. Mean Difference
IV, Random, 85% Cl

Study or Subgroup Mean SD Total Mean SD Total Weight
6.3.1 =3session/wk

Choi 2009 7923 29.22 7 854 22.01 T 9.2%
Choi 2012 61.24 1849 11 6507 16.45 11 10.8%
Chun 2008 g0.68 22.58 10 88.9 3383 10 10.5%
Ju 2011 89.9 9.05 10 1234 748 10 6.2%
Ju 2017 79.2 18.26 9 9624 22.01 ] 9.8%
Kim S H 2008 106.5 303 18 965.8 1589 18 11.7%
Lee 2012 1.8 233 10 45.6 22 18 11.3%
Subtotal (95% CI) 72 80 69.5%
Heterogeneity: Tau? = 0.64; Chi®= 23.70, df= 6 (P = 0.000B); F= 75%
Testfor overall effect Z=1.61 (P=0.11)

6.3.2 =4session/wk

Fark 2012 91.45 46.65 11 11777 31.68 10 10.5%
Yang 2009 7395 1.7 8 9252 889 g 8.4%
Yang 2014 11611 24.82 18 127.01 29.02 18 11.7%
Subtotal (95% CI) 34 33 30.5%
Heterogeneity: Tau®= 0.15; Chi®= 3.38, df=2 (P=018); F= 1%

Test for averall effect Z= 224 (P=003)

Total {(95% CI) 106 113 100.0%

Heterogeneity: Tau®= 046, Chi®= 28.51, df= 9 (P = 0.0008); F= 63%

Test for overall effect: 2= 2.39 (P = 0.02)

Test for subaroun diferences: Chi®= 017, df=1 (P = 0.68). F= 0%

Y 51 Hl ko] wE

AW el

-0.37 [-1.43, 0.6Y)
-0.21 1,08, 0.63]
-0.27 F1.15, 0.61]
-3.84 [-5.43, -2.26]
080 F1.77,017)

020 £0.23,1.11]
016 [-0.84, 061]
0.57 [-1.27,0.12]

-0.63 [1.51, 0.25]
-1.69 [-2.88, -0.50]
030 (112, 0.33)
0.78[-1.46, -0.10]

0.63[-1.14, -0.11)
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Experimental

Study or Subgroup Mean
6.4.1 =45min

Chai 2009 923
Ju 2oy 4.2
Park 2012 a1.45
Yang 2009 7385

Subtotal (95% CI)

SD Total
29.22 7
18.26 9
46.65 11

1.7 g
35

Heterogeneity: Tau®= 0.00; Chi®= 2.93, df=3 (P = 0.40); F= 0%

Test for overall effect: Z= 314 (P=0.002)

6.4.2 =46min

Choi 2012 61.24
Chun 2009 a0.8
Ju 2011 84.4
Kim S H 2008 106.5
Lee 2012 a1.a
Yang 2014 116811

Subtotal (95% CI)

184
21.58
4.08
303
233
24.82

10
148
71

Heterogeneity: Tau®= 0.66; Chi®=22.74, df=5 (P = 0.0004); F=78%

Test for averall effect Z=1 40 (P=016)

Total (95% CI)

106

Control Std. Mean Difference Std. Mean Difference
Mean SD Total Weight V. Random, 95% CI IV, Random, 85% Cl
854 22.01 T 9.2% -0.37 [-1.43, 0.69] e mo
96.24 2201 ] 9.8% -0.80 1.77,017] R
117.77 3168 10 10.5% -0.63 [1.41,0.249] = =
92,52 889 g 8.4% -1.69 [-2.88, -0.50] TR
34 37.9%  -0.81[-1.31,-0.30] L
65.07 16.55 11 10.8% -0.21 [-1.05, 0.63] i
88.9 3383 1m0 10.5% -0.27 [-1.15, 0.61) L] It
1234 759 10 B.2% -3.84 [5.43,-2.25] T
96.8 148 18 11.7% 0.39 [0.33,1.11] =
95.6 22 18 11.3% -0.16 [-0.94, 0.61] I
127.01 29.02 18 11.7% -0.39 [1.12,0.33] il
79 62.1% 0.54 [-1.29, 0.21] L
113 100.0% -0.63 [-1.14, -0.11] L

Heterogeneity: Tau®= 046, Chi®= 28.51, df= 9 (P = 0.0008); F= 63%

Test for overall effect: Z=2.39 (P = 0.02)

Test for subaroun diferences: Chi®= 0.34. df=1 (P = 0.56). F= 0%
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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, 85% Cl
Choi 2009 8743 4876 T o108.71 a7.81 7 5.5% -0.37 [1.43, 0.649] i E
Choi 2012 113.81  9.64 11 11318 24.92 iR B.1% 0.03 [-0.80,0.87] =
Chun 2009 105.8 434 10 1085 44.64 10 B.0% -0.06 [-0.94, 0.52] i I
Han 2013 gr.44 6.2 15 106.71 18.87 14 B.2% -1.33[2.14,-0.53] TR
Jeong 2014 94.9 43 g 49.9 231 g 5.4% 1.23[0.14, 2.33] =
Ju 2011 1023 743 10 11841 13.98 10 5.7% -1.36 [-2.36, -0.37] T
Ju 2017 101.33 229 9 128.44 452 ] 8.7% -0.75 [1.71,0.22) T
Kim H J 2008 1138 5649 11 1224 322 11 B.1% -0.18 [-1.01, 0.66] o
Kim J W 2009 118 139.4 12 58.8 142 12 B.1% 0.55 [0.27,1.37] Z =
Kim J W 2012 9867 127 12 BE92 18.86 12 5.8% -1.70 [-2.65, -0.74] s
Kim 5 H 2008 1733 2549 18 1027 65 15 6.2% 1.39 [0.58, 2.20 e
Lee 2012 1044 304 10 1018 4457 18 B.3% 0.06 [0.71,0.83] =
Fark 2012 12536 66.41 11 135.22 63.57 10 6.0% =015 [-1.00,0.71] -
Park 2015 774 3648 10 42.2 1048 10 5.7% 1.25[0.27,2.23) B
Son 2000 B3 144 17 103 358 28 B.5% -1.32 [-1.99, -0.66] T
Yang 2009 G085 3.29 8 105.88 B.51 8 4.3% -2.82[4.31,-1.33] e —
Yang 2014 TeE3 47a 18 7723 4447 14 B.4% -0.03 [-0.75, 0.649] = T
Total (95% CI) 191 209 100.0% -0.29 [-0.77, 0.19] 0‘
| \

Heterogeneity: Tau®= 0.80; Chi®= 8019, df= 16 (P = 0.00001); = 60% w t f

\
g » -0 -5 i 5
Testfor overall effect: 2=1.18 (P = 0.23 Favours [experimental] Favours [control]
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Experimental

Control

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 85% Cl

Study or Subgroup Mean SD Total Mean SD Total Weight
7.21 =11wk

Choi 2009 8743 4876 710871 57 T 5.9%
Jeong 2014 94.9 43 g 49.9 231 g 5.8%
Fark 2015 TT4 365 10 422 1048 10 B.1%
Son 2000 63 144 17 103 358 28 6.9%
Yang 2009 g0.5  3.29 g 10588 B.51 g 4.7%
Subtotal (95% CI) 50 61  29.4%
Heterogeneity: Tau*= 2.13; Chi*= 36.93, df= 4 (P < 0.00001}; F= 8%

Test for overall effect: 2= 0.52 (P = 0.60)

7.2.2 =12wk

Choi 2012 11381 9.64 11 11318 2492 11 B.5%
Chun 2009 105.8 434 10 1085 44.64 10 6.4%
Han 2013 87.44 6.2 15 106.71 18.87 14 6.6%
Ju 2011 1023 743 10 1181 13488 10 B.1%
Ju 2017 101.33 228 9 12844 452 ] B.1%
Kim H J 2008 1138 5649 11 1224 322 11 B.5%
Kim J W 2009 116 1394 12 48.8 142 12 B.5%
Kim J W 2012 98.67 127 12 B6.92 18.86 12 6.2%
Kim 5 H 2008 1733 2549 18 1027 i3] 14 B.6%
Lee 2012 1044 304 10 1018 457 18 6.7%
Park 2012 12536 66.41 11 135.22 6357 10 G.4%
Subtotal (95% CI) 126 133 70.6%
Heterogeneity: Tau®= 0.62; Chi®= 42.37, df= 10 (P = 0.00001}; F= 76%

Test for overall effect: Z2=1.09 (P = 0.28)

Total {(95% CI) 176 194 100.0%

Heterogeneity; Tau®= 0.89; Chi*= 79.75, df= 15 (P = 0.00001); F= 81%
Test for overall effect Z=1.18 (P=0.24)
Test for subaroun diferences: Chi®= 0.01. df=1 (P =093 F=0%

-0.37 [-1.43, 0.6Y)
1.23[0.14,233)
1.26(0.27,2.23)

-1.32 [-1.99, -0.66]

-2.82 [4.31,-1.33]

0.37 [-1.73,1.00]

0.03 0,80, 0.87)
-0.06 [-0.84, 0.52]
-1.33[-2.14,-0.53]
-1.36 [2.36, -0.37)
076 [1.71,0.22)
018 [1.01, 0.68]

0.5 [-0.27,1.37)
1,70 [ 2.85,-0.74]

1.39 [0.58, 2.20]

0.06 F0.71, 0.83]
-0.15 [1.00,0.71]
.0.30 [-0.83, 0.24]

0.31 [-0.83, 0.20]

- 2
Favours [experimental]

-

2
Favours [control]

a9 57, 717 mE FAAAWe] gyvar] 9@ AlE gk
D__SE(SMD) !
02T i
o
04T o i%‘? o o
o o o
< q .
06T :
o !
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’6 =11wk =12wk
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= ACSM(2010)e 4 AAIGE AT FAaE f1e Fitad S 5Z=a9
7lEol He F 332 EFstden, &eRlE F 339 £¢ 129, F 5~63]
o] #3 5Ho = sl

T 33] olslellA WA AF £ TE v 1258 glx 133H oz Hk
of e FAAWE F3=7] A3 SMD 0.0295% CI - 052, 0.55)% &
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Std. Mean Difference
IV, Random, 85% Cl

Experimental Control Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI
7.3.1 =3session/wk
Choi 2009 8743 4876 710871 a7 T 5.5% -0.37 [-1.43, 0.69]
Choi 2012 11381 9.64 11 11318 24.92 11 B.1% 0.03 [-0.80,0.87]
Chun 2008 105.8 434 10 108.5 44.64 10 6.0% -0.06 [-0.94, 0.52]
Jeong 2014 94.9 43 g 49.9 231 g 5.4% 1.23[0.14, 2.33)
Ju 2011 1023 743 10 11841 13.98 10 5.7% -1.36 [-2.36, -0.37]
Ju 2017 101.33 229 9 128.44 452 ] 8.7% -0.75 [1.71,0.22)
Kim H J 2008 1138 5649 11 1224 322 11 B.1% -0.18 [-1.01, 0.66]
Kim J W 2009 118 139.4 12 58.8 142 12 B.1% 0.55 [0.27,1.37]
Kim JW 2012 5867 127 12  BE92 18.86 12 5.8% -1.70 [2.65,-0.74]
Kim 5 H 2008 1733 2549 18 1027 i3] 15 6.2% 1.39 [0.58, 2.20
Lee 2012 1044 304 10 1018 447 18 B.3% 0.06 0.71,0.83]
FPark 2015 774 364 10 422 1048 10 9.7% 1.25[0.27,2.23]
Subtotal (95% CI) 125 133 70.5% 0.02 [-0.52, 0.55]
Heterogeneity: Tau® = 0.68; Chi*= 46.33, df= 11 (P = 0.00001}; F= 76%
Test for overall effect: 2= 0.06 (P = 0.95)
7.3.2 =4session/wk
Han 2013 gr.a4 6.2 15 106.71 18.87 14 B.2% -1.33[214,-0.53]
Fark 2012 12536 66.41 11 135.22 6347 10 6.0% -0.15 [-1.00,0.71]
Son 2000 B3 144 17 103 358 28 B.5% -1.32 [-1.99, -0.66]
Yang 2009 905  3.29 g 105.88 6.51 g 4.3% -2.82 [4.31,-1.33]
Yang 2014 7583 47a 18 F7.23 4447 14 B.4% -0.03 [-0.75, 0.69]
Subtotal (95% CI) 66 76 29.5% -1.01 [-1.80, -0.21]
Heterogeneity: Tau®= 0.61; Chi*=17.65 df=4 (P=0.001);, F=77%
Test for averall effect 7= 2 48 (P=001)
Total {(95% CI) 191 209 100.0% -0.29 [-0.77,0.19]

Heterogeneity; Tau®= 0.80; Chi*= 80.19, df= 16 (P = 0.00001); F= 80%
Test for overall effect Z=1.19 (P=0.23)
Test for subaroun diferences: Chi®= 435 df=1{F=0.04). F=77.0%

.

-0

-5 0

Favours [experimental]

5
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, 85% Cl
7.4.1 =45min

Choi 2009 8743 4876 710871 a7 T 5.5% -0.37 [-1.43, 0.69] e po

Ju 2017 101.33 229 9 12944 452 ] 8.7% -0.75 [1.71,0.22] T

Fark 2012 12536 66.41 11 135.22 63487 10 B.0% =015 [-1.00,0.71] S

Yang 2009 90,5  3.29 g 105.88 6.51 g 4.3% -2.82[4.31,-1.33] T

Subtotal (95% CI) 35 34 21.6% -0.88 [-1.84, 0.07] -

Heterogeneity: Tau®= 0.65; Chi*=9.73, df=3 (P=0.02); F= 9%
Test for overall effect: Z=1.81 (P=0.07)

7.4.2 =46min
Choi 2012 11381 964 11 11318 2492 11 61% 0.03 F0.80, 0.87] =
Chun 2009 1058 435 10 1085 4464 10 B.O% -0.06 [-0.84, 0.52) =
Han 2013 G744 62 15 10671 1887 15 6.2%  -1.33[2.14,-0.53) 5=

Jeong 2014 949 43 8 489 231 o 54% 1.23(0.14,233] =
Ju 2011 1023 74310 1184 12988 10 A7%  -1.36[2.35,-0.37) 5

Kim H J 2008 1128 868 11 1224 322 11 BA% 018 [1.01, 0.68] =
Kirn J i 2008 115 1304 12 588 142 12 BA% 0,56 [-0.27,1.37) o: =3
Kirn J i 2012 8867 127 12 8AO2 1886 12  A8% 170265 -074] ===

Kim & H 2008 1733 258 15 1027 B8 15  B.2% 1.39 [0.58, 2.20] =
Lee 2012 1044 308 10 1018 457 18 B.3% 0.06 F0.71, 0.83] =
Park 2015 TTA4 365 10 422 108 10 AT% 1.26(0.27,2.23) =
Son 2000 63 141 17 103 358 28 65%  -1.32[1.99, -066) e

Yang 2014 TSE3 475 15 TT23 4447 15 BA% -0.02 F0.75, 0.68] ==
Subtotal (95% CI) 156 175 78.4% 012 [0.68,043] *

Heterogeneity: Tau®= 0.84; Chi®= 67.27 df=12 (P = 0.00001); F=82%
Test for averall effect: 7= 0.44 (P = 0 6E)

Total (95% CI) 191 209 100.0%  -0.29 [0.77,0.19] q

Heterogeneity: Tau®= 0.80; Chi*= 8019, df= 16 (P < 0.00001); 1*= 80% ! ; T ’
Testfor overall effect Z=1.19(P=0.23) -10 -5 ] 5

-Z=119(P=0. _ L _:
Test for subaroun differences: Chi*=1.82. df=1(P= 0.18). F= 45.0% Favours [experimental] Favours [control]
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sttt Hael dxsky}, w3k wEHEA A3} Lemura 5(2002)2 5~ 174
Abolo] olF 9759 S iAo ® Wit F7|7ko] 12755, HIE 39Y, AIZFE 2
0~60to2 o] T AALEE sl J& ols e AALEE 1A &5 o

ol Bl AA L&l FofshA Fagria Baskglon, o3 5(2012)9
5

L glerm ACSM(2006) vtk o] &34 Ql sRlkd sl 3 5~73]
=
[}

U3l A olal(Pate et al, 1996), A&7 U&= olsEs ) AHE AL

Ut sAlvE B A A ae 2ol AR e HAd B oobsER Ao
300l 1L o] Zhedtttd 60 BAE WY AAEEE dof drha B
a5kl Uth(Sallis et al., 1994; Biddle et al., 1998).

Hl k] o] g4l 5 At tal Fogelholm(2005)2 fAFA
719 A9 FHAT 35~45% o] EAgte] 8 FETAL dte] E AT 4
Adet dAgom o= AT =4S 98 40~60% =] &5 AGT A
CSM(2006) % Fogelholm(2005)2] 147239} x5} t}.

SEAT HEEte], AW HAE BE RE A & 158 Fof| st

0%, 45%, 50%, 55%,

N

I AA S YW (ACSM, 2013), Westerterp(2012)=

—

60% VOsmax %ol 22} S48 A A4z $5A7 32, 108, 204,
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A 77102 sk ol EE 8~1052tE &L 7R UE 12F o)A f

sol @5 AdFEY MAAH AFxA o ded &S TR
7= Aoz LA Qo (Gudat et al, 1998), A& Al F4H4 5L HDL
-CE frostAl S7HA71+ Aoe®E HaEial glth(Hakell, 1984; Wood et al.,
1976).

o] TAAMES EA7E Adw Hjars SASA 7| T Ao
B oy o]&3 ¥ AAES AAAACMSZ 2009) HDL Zd2HE 57

7 S7hE o] Aol oluAdor o] g 5= Mo oA HoemA A
HDL-C #]&°] 7= al, TC/HDL-Ce] W&

A 71-del da] F ¥ FAder AysiAd Eow Qg wiAg e F
i, epinephrin, norepinephrin®] 4| F7Foll we}l glycogen®] S 7F8kal insuli

S ragogn AHxAoFRE fatty acide 7} &2 €t} Catechola

=}

mines< % %79 glycogen ¥ & X3t AWxA O ZHE F2 AW
AHe] S FUA 7= IS &al growth hormoned &% A& 10~15%

S7kstel AAIZE lipolysisE FrAAI7I= AES o 2H AW
A 2 ZH2HE HAE A &3t Aol tH(Brooks, et al., 1984). T3+ &
o] A &% o =2 23] HDL-Cholesterol& =7}sto] x| gkal 23] X (TC/HD
L-C ratio)¥ SolxlttE Aol ®ax 1 glth(Keul et al, 1974; 745, 198
6).
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Abstract

A Meta-Analysis on the Effects of Combined Exercise Program on B

ody Composition and Blood Lipid of Obese Adolescents

Oh Nak Hyun
Dept. of Physical Education
Graduate school of

Sungshin University

This study suggested results of meta analysis on factors related to the ef
fects of combined exercise on body composition, blood lipids, exercise perio
d, frequency, and time that can work as the basis of wide understanding o
n the application of combined exercise of obese adolescents, organizing pro
grams, and conducting a research for researchers and instructors. This stu
dy obtained the following conclusion by analyzing the effect size of compos

ite exercise and effects according to the related factors.

First, conducting 30~45 minute moderate combined exercise 4~6 times a
week for 12~16 weeks was more effective than 50~90 minute exercise 3 t
imes a week for 8~10 weeks for improving BMI of body composition and
body fat percentage, and for positive improvement in total weight without f
at, 45 minute exercise 3 times a week for 10 weeks showed a greater effe

ct than 50~60 minute exercise 4~5 times a week for 12~16 weeks.

Secondly, 40~45 minute moderate combined exercise 4~6 times a week f

or 8~10 weeks showed a greater improvement effect in TC, LDL-C, and

- 118 -



TG of blood lipid than 50~ 180 minute exercise 3 times a week for 12~16
weeks, and 40~45 minute moderate combined exercise 4~5 times a week
for 12~16 weeks showed a greater improvement effect in HDL-C than 50

~180 minute exercise 3 times a week for 8~10 weeks.

To conclude, it was identified that combined exercise program makes a po
sitive effect on body composition and blood lipid of obese adolescents, and
exercise program needs to be organized differently by period, frequency, an
d time to increase physical activity of children and to prevent or improve
adolescent obesity. Therefore, guidelines for combined exercise program of
obese adolescents that fully considered period, frequency, and time need to
be prepared for improvement in body composition and blood lipid, and it wi
11 work as a basic data at this time when suggestions of Korean physical

activity guideline are needed.
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