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o] Ao UENA WEHEA (network meta—analysis, NMA)S A3 st= 1+
W HIE=F9o(Frequentist) WHolth VEY A HEEREAS Agst= WHS H
o] x| ¢k (Bayesian) "3} ¥l E=F9](Frequentist) W o2 uvdth F EA4 W<
Aol FAERG HIste S22 Y ApololA T|Qlst=, EE ST
Be 49 F U 5de A9E SEIHAAE, 2019). #lo] Xt WH2 A}
Aol e AR (prior probability)E HIHOZ dAle AgoA FoAX HR
(present data, likehood)E ©lal A+7Fdo] 3 A& (posterior probability)
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(pair-wise head to head direct comparison)ste] A= G3a7] BAS=Z,
o 5y g3 AbEds 84| (Tonin et al, 2017). AW =HWH S
FERAVE B R Hawsks dle @A17F AvH(Tonin et al, 2017). =,
71 WHE g ol 7 7R A vlad & QA ddid AdelA AH
Hrle = FAw vwd ¢ duks= 3HA7F 9 vH(Biondi-Zoccai, Abbate,
Benedetto, Palmerini, D’'Ascenzo, & Frati, 2015; Cipriani, Higgins, Geddes, &
Salanti, 2013).

gSoA 2 W8 (Wilson et al, 2016)& +7toz UEHA HEHEA o] F3i9l

A, MEDD dekEAel 83 A5 el A Aol tha Avnnd @



T e SAEA)I vasks A9 2 olgd i ES AR Hlaste o
TE Z8&3l= Aolth(Wilson et al., 2016). wWebd U EYA WeEA e 35 2
ol digt FF% 2AS oFe #AH AT HESNA oA AMETbse BE H|
aE AFESHH(Wilson et al., 2016). €4kl WE}E2] (pairwise meta-analysis)
A= o2l A4 Adxs Fdstel F o AsIF 3He] A A M al(direct

comparison)®l] W& f3¥=a7] & AL Stk SN WEY A wERHEY
NA= & oY AmAFAA 58 A= o AFeurt s A 1A
& &8st ols AN F AkEAEE, AAE, 2018). 53 ‘HAE Y]
(adjusted indirect treatment comparison, AITC)#}= WHS ALg3Ed], o=
FE W (common comparator)e &% HHB[N ot (A E, AAE,
2018). o]Alo] MEY A HMEEA S 7FsatAl st 7] g ol
HES A wEl2A ] Mds Fad oFs AREe digh Al 7HA g S ARE-S)
5t o2 Eo] AHa] ®HAH(Wilson et al, 2016). AA A gHE Ea) <l
Fel k& HAHC) Al 7FA A
Pe BT FAASAZAD)H Blusts A A3 yskvha s B2Ap ®
A JAAYE Z2IOHA)Y e AXHOE Bl ATE FHI)

a8
o
e
QL

AgEs Z2IHUA), Agusg z2a9B) #H -

N

Atk 29" T-49] oolA A¢ B == B CE Hluste A7+ gith UES
A WEHEA Y] BxE Thed BE ARE AMESte] o] Al 7HA Ao A

g5 Hrkste A olthH(Wilson et al., 2016).

Indirect effects

Psychoeducational

Cognitive-Behavioral Drug testing

Psychoeducational

d
Cognitive-Behaviofal ~ . Drug testing
A C b

Control Condition

Control Condition

a9 T4 S MESA oA a3 T-5 A% 8P EI B 9l oA
(Wilson et al., 2016) (Wilson et al., 2016)
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o] agolA Y(:E, node)S HAAE YEALT w=E2E AZE Hledge)

T =ES HustE A7 JdeAE vk Rt HEY A vEEAdA Fad
i

Mde AHEH(direct effect)?} 7+ & ¥ (indirect effect)S T-&3} ] A
Aoz ddd F =28 A AT & Ay, &, 7 =58 vluste] gy3a
715 AFstsE A7 dvksE ool th(Wilson et al., 2016)

==(D)of Hlug F w2l A E3E 7|vre g dh(Wilson et al, 2016).
= FAET 29 O-5% o

Aol Afayet HHEIAE BF HoF= otk HHade #d xEe

23 AolE nvluste] FAHAT o] o= 1% M-6AAH, A

D¢ ZdiA<l &

ol AP ez At D 0409 Hv a¥ar]E Ayt 1

D Atololl= HAHEaHZ 0209 Het adar|E AAAYAY. o] dRE 7ftoz

At B Atele] a3AriE o] F AF FAA A0](0.2002 F4FTh A% B

T idS AR Plug A7 /id

Bt d BRAQ Aew B 4 dvh ABHon FEURE FAAEA

ZAD)¥ ¥ugk Aol 377 FAASAZAD) Blagk Be] AR

o A7) "o A7F BEO © aydeldtan #dd 4 th(Wilson et al,

2016). ©rt o] A HAAH= A THAES FFsoF drhe= 3ol AUk

Axg Hg NP F

HEND AFEel A FPaFE AW OE FAO

sl
9 0 BAMOR 45T & dok AVHA DA} TFE EFAAE A

@ Farowt AREE 4 Aok 2" T-7¢] delA= stuel #HAE FEZ(ACD)

ol ik A H Y FAEAE Hluste] Frrsio A
7}Al 7be g Hla(AD, CD, AC) EFolA A% &3¢ g ays FAAE =7
ZH=tH(Wilson et al., 2016). ©] 4% UWEHA WetEde 24 axtet 1t a3y
Atole] Aol g FAA H7HE ATet. sHAR AHE FEZ(ABD ¥
BCD)oll M= A3 &3el FHEI Abole] FAA dadde] AXEA Fev
(Wilson et al., 2016).
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ES = 0.40

Direct effect

Direct effect

Indirect effect

HolT+= of|A](Wilson et al., 2016)

Open Loop

Closed Loop

Open Loop

HolFE= o A](Wilson et al,, 2016)
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1. | EXt

ol A= AFistn AHaeds]e] AouA SdS W IPHen,
SAM S = JINU-IRB_2022-073°]t}. o] Ag-ell= o7 AAA Loy ola] &
A2 7F §los Helth o] A= Cooperet Hedges(1994)7F A A gF w EREA] <
Al @Ale] dAakel Hutton 5(2015)¢]  #lAlgk PRISMA  NMA (Preferred
Reporting Items for Systematic Reviews and Network Meta-Analysis)S 7}
ate] gkt ol Haf HWEREA Rir]Ee APA 2018 MARS(Meta -
Analysis Reporting Standards)E wakth APA 2018 MARS®] A% 3+E3 &g
A FEEE o] Aol A" HelA S FAlst] 5 7ol A ]

WEREA A= a9 -1 2ok

Loy | O AE Y AFA) weh A7 AR(CEIY A7, BAAAY £,
= 29 12 39 9% A7 54, ¥4 Wy, 28a 24 5 24
v
o0 | A A R AE | AETIEel B ATE HelEue| A% i) A4
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e g AT A4 =} ARE Fa A9, LE Ave oA
B | ey 4 ) Ao QRS G4 A9 MED AW Agsel 3
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WA, MEND 7 | WErEA, UEND plot, AW WEHEAS F4, YEAD
4R | % A R W A | ERAe] gd REe Then B9AE P Ans
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AA, AF AE 2D x37|FL ueHE A 8F3] 2l Cochrane Collaboration®l A

, AT A ATAA) 24 =

A, A7 Az ®e= 20109 1258 20229 109 7HA smliol A 2

=
44 =Ee FAstel LAUYS Agegch AYAT (Ao}, o1, 2016

A, A7 AA-LS 253 AeS &8 A8, A5 d8H2 AFHAA
Jolgh Y VEAR(FF Dol FAste] APAIEGSF 3) HEor dHEA
. A9 F Frhe A2 Al (true experimental design)ell AF&3t= A B 7}
=792 RoB 29} #4234 A (quasi-experimental design)oll 4] A}

E=7%0 RoBINS-I& AH&3ste] HIER S AERE gl 37 £4 1=
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SPSS 24002 EA&dth WA JEHA veEA S R
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3 slEeE A A B34 9 292 (Ang, Lau et al, 2022)0] X2
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D FAsAAdATFRCT)S 2 H7)

X2 AT F FAASAANEATFRCDY A Hbe FAS dx2a AEd
TFolA AFE3stE A H7FE <90 Cochrane?] Risk of Bias 2(RoB 2: version 2 of
the cochrane tool for assessing risk of bias in randomized trials)® 3 7}3}%1
o} Biast HEH(49 5, 2020022 A9t vEde AAY o/FE A
tH, T3 A5 oY W wHEse P or ARE Ayt =gddivs A
< gudt(Hed S, 2020). vEH 1A [Risk of Bias) H7b= 1443 AR
2R7F B AdE7re 9ol AeAE AAAcR HAES = Wyolt.
ek ArbAl vEd AE2 i dolA M w2 Frbe] 71 %8k

G779 5, 2020). RoB 2¢] B7t9d92 % M-32=2 #1483

3 IM-3. RoB 2¢ #3t¥ HEH 49
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HEg o FAT 2 1A g Aozt ol Al wAe EAE AA
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201012014

2 0.002 0.072  70.6

13.28
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201520191
20201 o]
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ARAZEAA, df A%, T7% AA 2 B7 45 E

F}=7]9] 4=, ES: Effect Size(Hedges g), 95% CI: 95% 413 1k,
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™
av)

E V-2 TR Feln S4B 29

HE k g @ df D
8k 13 1.200
shulH A5 3 1120 145 2 0.485
=3 3 0657
45 o3} 4 1272
S3713r 5_182; 131 (1):;1(7) 255 3 0467
125 %3} 1 2307
model C 7] & 7] )
W =
Q df P g p g p
3)7] 0471 1 0493 0700 0244 0037  0.493 -
Az = 059 1 0439 1325 0000 -0.018  0.439 -

X

F. k a2337]9] 4 ES: Effect Size(Hedges' g), 95% CI: 95% A2 -7}
Q TARYTEAA, df AH%, BF HEHY

3) A EH Zzadd B gale zdEa B4 A

W k g Q df D
] 201051-2014 2 0.955
if 201541-201941 9 0800 0.4 2 0.933
T 2020 o] 3 0.895

71¢] 4= ES: Effect Size(Hedges' g), 95% CI: 95% Al & -7,
HEEFAA, df A=

olft ol

]
A4

. k
Q

W) meag A4 2das B dudw

AEH T2y AT 4AROERE 25 vl g Z=aw A4
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0.867
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0.817
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9-127
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47 o]

¢

<0

model

76.3

0.846
0.001

-0.008
-0.003

0.056
0.000

0.927
1.053

0.846

0.001
!
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1
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3BW AFE A BN} BPOR YHolE, A, iAW AYFIEE 3

deelE MY 1179 Ht

fo

HA7]= g=1.119(95% CI 0.767-1.470)= Al <t
7h-dl 7 =oh o]E Cohen's U3 #to =2 ZH3shH  [U3-87.7 percentile©] t}.
ol AMEE IFAAA HHolE YL 2 FHodd gide sEeEAgS
g oA ¥ A Hjuste] 37.7 percentiletE F7HA 71tk 9
lolty, o5 deAE Y 17HY Hi a¥AT= 2=0988(95% CI
0.685-1.290)5 H. At} o]= Cohen's U3 #Ho 2 A3H UU3-84.8 percentile®]

% AAEE SHAA dEAR Age ZEag e dabel 5uues

o
[H
fr
I
=
=
s
£
o
N
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2 o)} Blaste] 34.8 percentileHE S 7HAI A T

El
Ho
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e
[
fr
I
i)
3
A=)
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o,
&Y

g39a7]+= g=0.645(95% CI 0.196-1.093)=2 Al
4 = 7F vkl o]= Cohen's U3 oz A3std U745 percentile
ot S, AAEE SN wSHE e O Fod gt ey
S zZrafe Folatx & thAF ulaste] 245 percentilewE F74A A T

Al sklRee] aaariE s e, el deXE JASe & 23

= E_(}a—l—l, E—%Xt]%% %—Z_]_— XQEQ Eﬂﬂ7]% E(}iq
¥ V-32. Z2ad 3 g g3
T2 F9 k ES(g) e d v
—ew e & Lower Upper (percentile)
ol& 11 1.119 0.767 1.470 87.7
ofl&x| 5 17 0.988 0.685 1.290 84.8
a5 5 0.646 0.196 1.093 745
. ES: &7, -95% CI, +95% CI A% 73t
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Al

=11
Number of pairwise comparisons: m = 11

e wEe

Number of studies: k
Number of treatments: n

AE3




Number of designs: d = 7

Random effects model
Treatment estimate (sm = 'SMD', comparison: other treatments vs 'control'):

SMD 95%-CI Z p-value

control . . . .

732 st 0.6655 [-0.2303; 1.5612] 1.46 0.1454
ot=27idd=ls 1.3300 [-0.2093; 2.8693] 1.69 0.0904
o]o}7| X & 1.1500 [-0.2274; 2.5274] 1.64 0.1018
It E Y 1.3700 [-0.2444; 2.9844] 1.66 0.0963
OlX|Sh = x| & 1.3182 [ 0.2262; 2.4102] 2.37 0.0180
23R HE 2.2200 [ 0.6683; 3.7717] 2.80 0.0050
SASAEE 0.9471 [-0.0706; 1.9649] 1.82 0.0681

Quantifying heterogeneity
tau”2 = 0.4246; tau = 0.6516; 12 = 71.3% [27.3%; 88.7%]

Tests of heterogeneity (within designs)
Q d.f. p-value

Total 13.93 4 0.0075

Within designs 13.93 4 0.0075

a8 V-16. MEY A WeEA summary 23 Aol 2 A A H ek

£ V-33. MEYA WeEA summary: Aol AA et (A=11)

k m n d Q df » F T

11 11 3 7 13.93 4 0075 71.3% 425

ML, m QBRI control, FAA S, ohE el N ele, ofof
_ b !

=z
=
, AT A, AP TAR, XA A, dATHEH) & vESA YA A
Q SARATEAA, df AKE, I, T o449 FAA

AAF G MEYA WEeEA summary = AASEATE AA
Fazr)e] EAAL O-1393(p-0075)2 J7bAoe] 717ksle] el Y A

Ave oA Auom uwhdd o4 e Fs%E e oA,

=
=
w0
w
2

F=50% e 537 A% A72, FP=75%= 2 A7)9 olAA oz A st (34 %,
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2020; Higgins et al, 2003). o] 1FelA AA¥GEe] o] dL [=71.3%= e}

O 3PE Aol o] a4 e nelt,

Wb AYg38 1F MEYA X% Adol& AAFAT
FageAe] fuadsy 1 duzead F ddels AY AAdT 1H

= T-arm HARIS 7|vto® HEYA BES FEEAT ARG WolA A
ol 7 U EY A A ¥ E(network geometry)s= 18 IV-173 2t} U ES A
A= JEYAE FAsE X51F 719 A H 8 w(direct comparison)3A|
g =4gtel B Eo(dAdE, 2019).

AAAGE 11 A= 25 FAASARGS Blag A7 debs Y ES

3 A¥EE FEYPERTMEY T N EdA control) ¥} Hl w3 Yo Au
E ANt Aot UE A APe= HEYA wEEA AFdA NYE 119
4442 dAE 7haE F A sl wiEel WAL AA s o ok E,
2019). 29X w==(node)= MAFES onsta A24% Hledge)ol #71+= H

oJEle Fg olm@rh F Mol Fthe AL AP AP AT} wrkE o]
ok Alledge)el EAT A AT Folnt,

m%am@gaé.

=
ezizdaes M Tsunud

AR SA 7

N
(@}
@]
=
S
f
offt
=
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M
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-
2
R
ot
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jira)
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O% NV-17914 AAF¥SE 11989 A4 F T (contro)# A vz A
T7F o] Fozl JMAPFEL FAANEE 39U, AAY AR 29, AT
@ 2"l e R
w HES 7 18]

) MYFE 1+ 233 7] 2] forest plot: FEolE A F

MAFE 7+ @337 2Fo]lE HAFE forest plotS UEYA WEREAS =
al HAFE I ERATE 3 el dobE F ARE A gete] Hud 5 9
A (A E, 2019). 23 IV-189lA SMDx= sethixal FA 3 &A 8
(control)®] &3%A7]E 002 sto] vt g¥=a7] xfo] FH(SMD: g)o &2,
ATAG G vt g Jidel EaariE ot " Vo122 #Eedx
w3 Hagk 77hA RS 3 EakEv]e] Aol S At o e g vk A

el gtk

Contrast to control Random effects model SMD 95%-ClI
control 0.000

ayalzE —— 0.665 [-0.230; 1.561]
orS 7 ol E| Sk +—M— 1.330 [-0.209; 2.869]
0|0F7|R| = +—u— 1.150 [-0.227; 2.527]
OI2HE A A EE —M—— 1370 [-0.244; 2984
oRBER S —— 1.318 [0.226; 2.410]
ETE A —l—— 2.220 [0.668; 3.772]
| BS A ME —— —¥—| | 0.947 [-0.071; 1.965]

3 2 10 1 2 3
HHHHk=11)

a8 V-18. MY H38 7+ &3=7] o] forest plot: AHol 2 AA -G (k=11)

F control=d|HAx~Fd oz ALE3 FAX A -G

AA A T2 vlugt g3=a7] Zol= T34 A 2=2.220(95%
CI 0.66873.772), Q1743 1.370(95% CI -0.244 ~ 2984), o= 70142l 8
1.330(95% CI -0.20972.869), A B&A 5 ¢=1.318(95% CI 0.22672.410), ©]°}F7]
A7 g=1150(95% CI -0.22772.527), aATAHEE £=0947(95% CI -0.0717
1.965), &84l E8t ¢=0.665(95% CI -0.23071.561) w=olAdtt. o & Az +%tell 0

S
=

ke

35 ol BAMOR fold ATe BEA AW, ANAEAn Pol
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32.0%% ERskHL

At

19
60.3%,
o 2] 8t

°©

Rt

Iy IV-199] A|A]
A W E A &

=

g 7+
60.5%,

-

R

B
e
"bad")

o

A

]

-

LA

|

P-score
0.8701
0.6052
0.6028
0.5931
0.5275
0.4441
0.3196

S HAFE netrank & A
87.0%, <

P-score
dol A HEBHYS 3

59.3%, o|ok7] X & 52.8%, 3l
> netrank(netl, small.values

=
=

!

oD

1o

o

A

A

_‘1

S
L

19 IV-19. netrank P-score: AHo] &

]_

=l

[=1

27914 2]

=

o|o}7]R] &

o}

o

B

)

~A
m

EARE 18 V-203 2t o

olm2 FA Tl IHbetween design) ¢
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Number of pairwise comparisons: m = 7

Number of studies: k = 7
Number of treatments: n = 7

K




Number of designs: d = 6

Random effects model

Treatment estimate (sm = 'SMD', comparison: other treatments vs 'control'):
SMD 95%-CI z  p-value

control . . . .

SA™8sr  0.9020 [-0.0671; 1.8711] 1.82 0.0681

of7]X]&  1.1500 [-0.0069; 2.3069] 1.95 0.0514

o]

A5 AdE 1.3700 [-0.0609; 2.8009] 1.88 0.0606
QX8 FX] 2 1.8900 [ 0.4334; 3.3466] 2.54 0.0110
YA A 2.2200 [ 0.8602; 3.5798] 3.20 0.0014
2SS 0.3300 [-0.8475; 1.5075] 0.55 0.5828

Quantifying heterogeneity / inconsistency:
tau”2 = 0.2792; tau = 0.5284; 12 = 57% [0.0%; 89.7%]

Tests of heterogeneity (within designs)
Q d.f. p-value
Within designs 2.32 1 0.1274

ol

a9 V-20. MEYZ HEEY summary 23 Adol&2 xg 3k

¥ V-34. MEY A WMEEA summary: 9ol 2 &8 (A7)

k m n d Q dr P F V&l
7 7 7 6 2.32 1 1274 57.0% 279
Fok AT, , 7l control, S48, olokr| A=, AZtFAA

284 49, §254 ;%)7 ¢ WES D kel A

| Col A Ao A

¥ IV-34o A2 UELAI WEEA summary S AASEITH A A
aar)e] FA8e @2.32p=1271)2 G7tdoe] 71ztH A o} AaFde &
Ao Jaoz veidt oldA dMe] 7S F25%E 2 ol ™A, I=50%
= 27 AR AVR, % 2 Av)e oldAom M StH(EAE, 2020).
o] AFolH ANEHE o]FAHE F=57.0%%2 UEIY} BE HEo o]dAHS B

[ex]
s
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FTueA AFeRy TR ez F =54 72L& s 79 4o
TE 6-arm YA 7|Wke 2 YEYT BFS FEHSAT AZ-]GE WolA A
FGol2 7+ EY A A3 E(network geometry)s 18 V-213 2+

ARYG TN AFE BF RAHEANGG vud a7arh mepd ES
H
£ AASI ATk 2hA =Emode: AYRFEL omem Az

of w7l dolHe & oudt. =, Aol e AL T A ATTh

. AMedge)oll FEAIS A= A Folth. a9 V2194 A=

O[OF7[#]

Ity

ooooo

a9 V-21 A3 2 vESAE AdE: dEelE AR (=T

. control=FE 2T A FH A FAF

v

h MYFE 2+ g3 37] 2Fo] forest plot: AHolE X5

Andld  FEUxEEy wmd  wRasl Aot A d
g-2.220(95% CI 0.86073.580), AAF&A 5 £=1.890(95% CI 0.43373.347), Q11t%
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AT g=1.370(95% CI -0.06172.801), ©]¢ok7]A 5 g=1.150(95% CI -0.00772.307),
s8N g=0902(9%5% CI -006771.871), sHAFTHTHE  £=0.330(9%5% CI
OBATLE0N el 9L, 48] 269l AE kel 02 EFEA el BAM o=
Frolshan.

Contrast to control Random effects model SMD 95%-ClI
control 0.000

™M —— 0.902 [-0.067;1.871]
olop7| A = — 1.150 [-0.007; 2.307]
OIZE A AT — & —— 1.370 [-0.061; 2.801]
oI BEX = ——— 1.890 [0.433; 3.347]
EStE MY ——— 2.220 [0.860; 3.580]
HEELNE — |—.|— — 0.330 [-0.847; 1.507)

32 10 1 2 3
xemeHk=7)

a9 V-22. A3 1 337 %o] forest plot: AEolE X & HHA=T)

= control=dHHA~Hr oz AL FAHXFAFG

dEda eEde) F2d /% F s A % maeae dgehe 2
olth. HEBEY FAL A FA LzaPe] §Y F b T 5E VA 4

55 HoF+ netrank 5 ZA3E 19 IV-239 A A AT

> netrank(netl, small.values="bad")
P-score

SER 4E 08711

AIX|si=R]&  0.7759

AFFAEE  0.6062

oJo}7| R & 0.5301

S Al2]st 0.4336

siAsAdd 02186

198 IV-23. netrank P-score: AHol& x5 dth
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olx, AAAFAR T7.6%, AFALE 60.6%, kAR 53.1%, T4

9 -

43.4%, N AZ A dH 21.9%=2 e

O

Agelgon Fow dudd AF 4del UF HBVHY FU AvZeo

Number of studies: k = 4

Number of pairwise comparisons: m = 4
Number of treatments: n = 5

Number of designs: d = 4

Random effects model

Treatment estimate (sm = 'SMD', comparison: other treatments vs 'control'):
SMD 95%-CI z p-value

control . . . .

SR 28t 0.2000 [-0.6459; 1.0459] 0.46 0.6431

of=217idalst 1.3300 [ 0.4709; 2.1891] 3.03  0.0024

QIX|SH =R & 0.8600 [ 0.1411: 1.5789] 2.34 0.0190

PAZ AT 1.6500 [ 0.8857; 2.4143] 4.23 < 0.0001

Quantifying heterogeneity / inconsistency:
tau”2 = NA: tau = NA

a8 V-24. MEY A WeEA summary 23 Ado] 2 oo

E IV-35. MEY A WEHEA summary: Aol E oA S (4=4)

k m n d Q dr P F &l
4 4 5 4 - 0 - - -
Fok AT, m AE vug g MYFE G control, A E S, olEE Mg e Qx|
FgEAa, AAFAAT) & UEYGR txel AF
Q SAARAASEAA, df AFE, P T¥ )29 EAA
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¥ IV-359] AT WEYA WEREAY summary @S AASHAE. oEF
Tl A = 4o, A v 5 47, YES A ozl MG 4G} o
B2 Ak ghol 00lolA, o2 BAIA= ALHEA &t

>
[K
it
N
)
lo,
=
o
Jo
ot
o
=
[m
o
i
ot

TE 4-arm YA 7|HFo 2 Y ES A = TESH AT el A
ol 7 U EY A A& E(network geometry):= 18 IV-25¢ 7t} g
) A B FAASAR G vugt A7 gebd JEYA AP Ee
FTEHETMEY A P =oNA contro)Z Hagk 7Q)Fae] AdE AAlsta

UTH 27 IV-250 4 R 40 A+ T FF o (control) ¥ A HH] w2
AT7F ol Fol MAFEL sAA, ofEdAdA e, dAYEAR, HE

ontrol

ohsa7helyal st

AN SH =

) MAFF 1 @233 7] Zo] forest plot: FHolE oAU

a9 V-269] forest plotoll Al ddd oAl FE5diza 2 vlugt g7 A
ol HAFTANE g=1650 (95% CI  0.88672414), ol=&HNAAE %}
2=1.330(95% CI 0.47172.189), AP &= 5 £=0.860(95% CI 0.14171.579), 5784l
218t H2 g=0200 (95% CI -0.64671.046)¢] TolRil A9 3¢9 Ht2

of
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ATt

o

950 A BT 0% EFH3A Bob FAHOE Fol

Contrast to control Random effects model SMD 95%-CI
control 0.000
3F4alg —i— 0.200 [-0.646; 1.046]
orE 7 2y 2l —M— 1.330 [0.471;2.189]
oR|WEL S —l— 0.860 [0.141,1.579]
HESUuY | | |—.|— 1.650 [0.886; 2.414)
-2 -1 0 1 2
of w7 eHk=4)

a9 IV-26. MAF3 2 23 37] Zo] forest plot: o WA wH(k=4)
F control=d|HA~HEo 72 AL T TA|Ht

H L
HEYA WetEAe 283 7% 2 s MY 7F Hu$Ygs AAHsE A
olth, FEuHY THE A TA ZEaP] /¥ FT Mg Z a¥s vE g

£S5 HoF = netrank 5 A3E 29 IV-279 A A AT

> netrank(netl, small.values="bad")
P-score

NAZANEE 0.9077

ofEg{ZidAd g 0.7632

IR =R] & 0.5360

=7 Alajsk 0.2100

19 IV-27. netrank P-score: Aol & o wg ok

P-score= 7 /Yol HSoz AdeE 5SS HoFr), oy otolA] 3]&E
3}

HAe =4

o

sed 4 mnded Aew HAFANTel Add Fgol
o

o odeAs JHd MESD HEEA
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D dsx5 MY dA-E

b MEND 2R gk FAA: dEAR AAA9
=

dexa H AA 179S gigez B4 ReEd S Jadza g
YEYA veHEA Qoky d3A HF BAAE 29 IV-283 4 o] A&
MEE HES A WEepEAoln=z FA YAl IHbetween design) €@ F7

A= ARFE A ok

Number of studies: k = 17

Number of pairwise comparisons: m = 17
Number of treatments: n = 5

Number of designs: d = 4

Random effects model
Treatment estimate (sm = 'SMD', comparison: other treatments vs 'control'):

SMD 95%-CI z  p-value
control
0]&X]& 1.0661 [ 0.7153; 1.4170] 5.96 < 0.0001
Aol&-= 0.3500 [-0.8334; 1.5334] 0.58 0.5621

[ ]
[~ ]
SR = 0.6683 [-0.2149; 1.5516] 1.48  0.1381
EIWHA 1.1900 [ 0.21215 2.1679] 2.39  0.0171

Quantifying heterogeneity
tau”2 = 0.1780; tau = 0.4219; 1"2 = 44.4% [0.0%: 70.3%]

Tests of heterogeneity (within designs)
Q d.f. p-value

Total 23.38 13 0.0373

Within designs 23.38 13 0.0373

2% V-28. VEY A WeHEA] summary 23 d&X5 AA

E IV-36°l EsAm H AAFG] MEYA vEHEA] summary #& A Al
vk AAFEe] AT F= 17HR L, A Bl F 170, WEY A YRl
M 4G A E3a719 BAAALS @=23.38(p=0373)2 <7}Hdo] 7|7ty o]
dEAg MY AAPSLE o)dd Juoz ueulnh o)A #Ae F=25%E
2o ol AA, FFR0%E T AR AVIE, FE15%E 2 A7) oldAdoR g4

ATHEAE, 2020). o AN AAREE o] AA L F-a44%E e} BE
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Ao oS BAaY

£ V-36. MEYA WeEA summary: olEX5 AAHH(A=17)

k m n d Q dr P F V&l

—
]
—
|
(o))

4 23.38 13 0373 44.4% 178

0| &4

o
e

o
£
it

a9 V-29. MYF38 3 EYA APFE: Jesxa5 AA-HH(L=17)

. control=3 T 2T FAHATAAG

TS FEaEA S AaZeaN F odEXs HT 179 A
Ad-arm TS 7|gro 2 YEYA BES P9 AAR TGN ogEAm 7
YEA A& Z(network geometry):= 1¥ IV-29¢ Zt} MEYA XI=+=
TEHETMEAZ AF=A contro)3t Wlwg HARFF ZA3Es At

Atk 2™ IV-29014 AAHG 17He] AF T FEHFE(contro) I Z HH|
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) MYLFE 7+ 23 37] Zo] forest plot: ol&X 5 HAAF
8 P 23937] ZolE RoF= forest plot 298 IV-304 SMD+=

TR FAAEFA G E(contro)) 0] EHAVIE 0C0E dto] HlF FHA7)
AFo] FH(SMD: g)o 2, FAXEAN G vugk g Jide] ax=ar]E on g
. ARG TSR Blugk a3a7] Aol FAWE g=1.190(95%
CI 0.21272.168), vl=x5 2=1.066(95% CI 0.71571.417), = <A5 2=0.668(95%
CI -0.21571.552), 9a&F £=0.350(95% CI -0.88371.533)¢] wolAtt. 49 2%
A7 AR 05 ETSHA gof BAA R FolsATh

H:l

r*°

Contrast to control Random effects model SMD 95%-Cl
control 0.000

0l@x| & - 1.066 [0.715;1.417]
ol EE L 0.350 [-0.833; 1.533]
B%x = —+—— 0.668 [-0.215, 1.552)
= L | | —|.—| 1.190 [0.212; 2.168]

2 1 0 1 2
HHEHk=17)

¥ IV-30. MAFs 7 2337] Zo] forest plot: =X 5 A H(A=17)

Z control=g|HAAX T o2 ALL3 EAXNEALT

> netrank(netl, small.values="bad")
P-score
TIWA 0.8058
I E=oNR= 0.7685
Sorx| & 0.5049
Ao = 0.3312
19 IV-31. netrank P-score: dl& x5 AAH

P-score= 7 /Yol HSoz AdeE 5SS HoFr, AAHoA 3] &E
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g4 FAsd A adAe Adow Adg g

go AY BuBPY FH guzzage) e

Number of studies: k = 12

Number of pairwise comparisons: m = 12
Number of treatments: n = 3

Number of designs: d = 2

Random effects model

Treatment estimate (sm = 'SMD', comparison: other treatments vs 'control'):
SMD 95%-CI v/ p-value

control

O]=X|& 1.1028 [ 0.6654; 1.5403] 4.94 < 0.0001

SorX] & 0.6749 [-0.2719; 1.6217] 1.40 0.1624

Quantifying heterogeneity
tau”?2 = 0.2378; tau = 0.4877; 1"2 = 49.5% [0.0%: 74.7%]

Tests of heterogeneity (within designs)
Q d.f. p-value

Total 19.80 10 0.0312

Within designs 19.80 10 0.0312

a8 V-32. MEY A HEEA summary 23 d&x8 3310

o] A+ MEE UESA WERAolm® FA txQl ZHbetween design)
SAA = AE A okt

¥ V-37 HEFTE] VMEYA vEREAY summary @S AAEA T A EH
ol A e 129oar, A g 127), MEY A "Al e 37AT

AA ZHa7e] BEAAHL @-19.80(p=0312)= G7tdo] 7|7tE o] A 8- TS

p
9
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A9 Joem yewth odA A VEe FF26%E A2 oA, F=50%
A& A7E, FF5%e 2 A7]9] ojdAom s AthEd s, 2020).

=7
AFNA XNZR T olAHL F=495%= UEI} HE AT oAAMHS B

¥ NV-37. MEY A HEEA summary: dEX5 5] H(A=12)

k m n d Q df D F T

12 12 3 2 19.80 10 0312 49.5% .238

A (77 control, M|EA 8, SoXE) & UEYA T
T, F, T o249 BAX

contro|

gornz

ek

% V-33. A+ 3

=
[m
1o
i
>
oftt
k1
1y
ﬁ
il
ﬁ,
il
o
e
T
—
&

. control=F T =T FAHXFAAG
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AATF Yok A mHeE 1289 A F FEHET(contro)d} HHW W Z

=) 5
A77F o] Folz AAFE L vEAR 108001, A& 2|tk

h MAFE 7 E3=7] 2o forest plot: dlE=X 8 A5

22 FA X EA F HHeontrol) 2] BV =
RV |

-

¥ IV-3494 SMDE 3§
o= dto] Mg mH7] Aol FHSMD: @O, FAAEAL D} 1

T Hde E23ariE ongth 19 V-34e g vk 27k A

4 E9as)s v Aol

Contrast to control Random effects model SMD 95%-CI
control 0.000
0|+ & —— 1.103 [ 0.665; 1.540]
e | | | |. | | 0.675 [-0.272;1.622]
15 1 05 0 05 1 15
# 25 cHk=12)

Y IV-34. AAFE 7 2337] 2] forest plot: dl&X 5 2 - HA=12)
F control=d|lH A Ao 7 ALL3 EAXNEAHLE

Bz s g337] olE nEXE g=1.103(95% CI

tm
o

2] 24 ol A
0.66571.540)7} A&7kl 05 FE3FstA] ol SAA SR Fotaith F4AE
o Lt BAHOR §9514

2=0.675(95% CI -0.27271.622)¢ A5 F7tel] 08 X3

st
I 2 WS A ENE AR

> netrank(netl, small.values="bad")
P-score

0]&X]&  0.8947

20orX|&  0.5647

19 IV-35. netrank P-score: 938 X5
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netrank <

7H MEYA 2d QoF =A% d&xa oo
dexg®2 F23 A A 5H| e YEY A weHEA goke 9

IV-363 2t}

Number of studies: k = 5

Number of pairwise comparisons: m = 5
Number of treatments: n = 4

Number of designs: d = 3

Random effects model

Treatment estimate (sm = 'SMD', comparison: other treatments vs 'control'):
SMD 95%-CI Z p-value

control

o]=X]& 1.0067 [ 0.3515; 1.6618] 3.01 0.0026

Aol&= 0.3500 [-0.7864; 1.4864] 0.60 0.5461

EZIHA 1.1900 [ 0.2695; 2.1105] 2.53 0.0113

Quantifying heterogeneity / inconsistency:
tau”2 = 0.1496; tau = 0.3868; 12 = 44.0% [0.0%:; 83.3%]

Tests of heterogeneity (within designs)
Q d.f. p-value

Total 3.57 2 0.1675

Within designs 3.57 2 0.1675

2% IV-36. VIEY A WeHEA] summary 23 d&X5 oy

dulRldte]l YEY A WEEA summary 32 ¥ IV-383% A A3t} o wkd
o] AT = 5oy, A vl 4 57, UEYA gl A4 3R A

A mHAA e FARE Q3T5(p=1675)2 F71Ho] 717tE A kol e
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A3 Pgaoz yehyt, olF@A Ao 7EFe F=25%E A o] FAA,
F=50% e 537 A% A7 2, P=715%+= 2 A7)9 oA oz 3Aasth (g%

2020). o] AFoA A BT o)A F=440% 2 UEIY HE AL o]FA

£ IV-38. VEYA WEE4 summary: olEX8 o d GH(A=5)

k m n d Q dr P F &l
5 5 4 3 3.57 2 1675 44.0% 1496
Tk AFF, m AE vae, g MYFP G control, FlEAE, dd &8s, xaWx)

g vE= DIZ}O Ny @ w-ZHSTEAA, df XF%E ror 0]3:_1‘0-"4 EAA

W AMdwd P HEYAD AFE: deAs duydd
ontrol
=]
dolgs
a¥ IV-37. A7 3 HESN AT AP deA5 o3 w(4=5)

. control=F T 2T FAHATARG

[k

Fugetae sueey 21 duzead 3 dud 428 dk 579 A
373 2t} oA G
57 AT mE FANEALES vmd AT 29 V37 oA 5

- BT T4

75 b-arm HAS V|Hroew HENA EES T A E el
=2 V-

Az 2F UEL A A3 E(network geometry)v 1
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1

o A7 F FEWEL(contro) ¥ H MR AF7F o] Fol JHAFHE L T
15 349, e &%

ot

“H:l

AW 7b 17 AT

ey

o) MAFE 1 &3=37] 2o forest plot: dl& X5 oW o

2% IV-38l4 SMD+= &8 tHEw el 4 25418 HeontroD ¢ &3}+2715 0
o2 sl Hwe g3ar] #o] FHESMD: g)o2, FHAFAL G vt 3
T MYde 23arziE ouldtt. 19 IV-389 forest plotoll Al FE 23 H|

Wk 37 AY P A Aav)E vug A3dE AlAH R % 5 9l
el A FEdEatd vag §3a7] Aol xAWAE g=1.190 (95%

CI 0.26972.111), "M=X 8 g=1.007(95% CI 0.35171.662)% 95% A& F-37to] 0

E3slA] kol BAFHOR Fodttt YdFTE T2 g=0.350(95% CI

0.78671.486) 0. & Al Z| - 3tell 05 EFate] SAA SR FoatA LUt

Contrast to control Random effects model SMD 95%-ClI

control 0.000

oje#= —— 1.007 [0.351; 1.662]

Hogs — 0.350 [-0.786; 1.486]

ZITHA —— 1.190 [0.269; 2.111]
T T T 1

2 1 0 1 2
o = oH(k=5)

fol

a9 IV-38. AMAFE 1 @33 7] Zo] forest plot: o & %]

=
F control=#|HAA~H G o 2 AL FAXTAHG

o - & (&=5)

=
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Ao &5 34.0% = e

> netrank(netl, small.values="bad")

P-score
ZIWA  0.8297
o]&X]& 0.7369
Aolds  0.3401

19 IV-39. netrank P-score: dl& X8 o
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Hedges®] g2 Ab&etivh. Hit &3a75 Adtets 342 FHEnegd s
A, MESA WeREd s Adste BAH H2E WEF o (frequentist)

WHe Adsiginh. AT Azl B =o U AR et 2k

7 AAA 2 Aol Bk =9

D 2%d MEAF 2 Frte] gk =9
Ao gty AF F FAAAFLRCT)Y A H7F= Cochrane? RoB 2E,

H] - 29) A H(NRS) 2] 2 % 7bo] = RoBINS- 13 Ab-&38te] Hristit. #7124
e A ke T OCFAEAY A vEY G M xdd A
RCT, NRS ¢+ 25 =& 9% (high risk)S Holx . FAA =49
S YFoR FUtE olf= ARWG S A BiA HAE

Ag AHgatdthE Ay Z2a8 AP et 22 a9 A PR F
T gAre] FAtel oAl & & AT Mol fPeoew
$8E(2017), 2213 Pinto9t $EE(2021)0]

A 3Rk JiS) Ao A FUbdAE WaAter FriAv Fdclelghes

Zhols 218 F358A Fda, AA A7 2L nEd ¢

s
T
Mg FoEdTE WAL AAeE uh A,

RN A7) wmA AEE ANE wgAds 84 A Sol wAT

AReH, wEtd vy WHor SAs= A Adsta AT AR A
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Abstract

The Effects of Group Programs
to Improve Adolescent Resilience

. A Network Meta—Analysis

Lee, Jae Yon

Department of Education, Jeju National University, Korea

Supervised by Professor, Kim Sung—-Bong.

This study analyzed the effects of group programs on improving resilience
among middle and high school students through systematic reviews,
meta—analysis, and network meta—analysis.

The scope of the literature review comprised of studies published between
January 2010 and October 2022, which examined the effects of intervention
programs on resilience among middle and high school students in South
Korea. Articles were selected if they were comparative studies with two or
more groups and if resilience was measured as an outcome variable. The
literature search was conducted across the Research Information Sharing
Service (RISS), Database Periodical Information Academic (DBpia), Korean
studies Information Service System (KISS), National Assembly Electronic
Library, and National Library of Korea database. In the article identification

phase, 2509 articles were found, of which 35 articles published in South
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Korean journals were selected based on the inclusion and exclusion criteria.
The total number of participants across all studies in the selected articles
was 1,381 (695 and 686 in the experimental, and control groups, respectively).
The effect size was based on the effect of the dependent variable, namely
resilience, and the number of cases for the effect size was 35 (N=k=35), one
each from the 35 articles (/V=35). Assessment of risk of bias for the studies,
analysis of study characteristics, and program content analysis were
conducted on the cases. After excluding two cases due to outliers,
meta—analysis and network meta—analysis were conducted on the remaining
33 cases (N=4£=33). A comprehensive analysis of the selected articles was
performed by conducting a systematic review and qualitative analysis to
identify the content and characteristics of the programs under study. Next,
the effect size and moderation effect were analyzed by program
characteristics using a quantitative meta—analysis. Finally, a network
meta—analysis was performed to compare the effects of resilience
improvement programs by intervention type. In the quantitative analysis, a
standardized mean difference (SMD) in comparison to the control group was
used to estimate the effect size, and Hedges g was used to calculate SMDs.
A random effects model was used to estimate the mean effect size, and the
frequentist approach was used in statistical analyses for the network
meta—analysis. The findings of this study are as follows:

First, in the assessment of risk of bias for studies, the use of self-report
scales and program evaluation by program leaders were identified as
high-risk factors.

Second, the program content analysis showed that building relationships and
self-regulation were most frequently included in the programs under study.
The effect of a program was greater when program contents sufficiently
covered the construct factors of resilience and when effect size was measured

using scales consistent with the construct factors of the program.
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Third, the meta—-analysis of all the cases showed that the mean effect size
of the programs on resilience was significantly large (£=0.968). A moderation
effect analysis was conducted to explain the moderate-to—high heterogeneity
in the cases.

Fourth, in the subgroup analysis of the treatment (£=19) and prevention
(k=14) groups, the mean effect size was large in both groups. Additionally,
the effect size was large for both adolescents experiencing adversities (k=24)
and adolescents in general (£=9). The results of the moderation -effect
analysis were not statistically significant in the subgroup analysis of the
treatment and prevention groups, in the groups of adolescents experiencing
adversities and amongst adolescents in general. As the subgroup is not a
factor that statistically explains the difference in effect size, it can be
generalized that resilience interventions are effective in the entire group.
Therefore, school-based interventions that use a preventive approach and
target all middle and high school students may be efficient.

Fifth, meta-regression analysis on the number of participants per group
showed that the effect size increased as the number of participants per group
decreased. Thus, it may be more effective to form a small group in resilience
interventions for middle and high school students to increase the level of
within—group interaction.

Sixth, a network meta—analysis of 11 cases in which counseling theories
were applied demonstrated that the theory with the highest probability of
being selected based on comparative advantage was integrative counseling,
followed by person-centered counseling and Adler’s individual psychotherapy.

Seventh, a network meta—analysis was performed on 17 cases in which the
intervention was based on media therapy. The intervention with the highest
probability of being selected based on its comparative advantage was
folk—dance therapy, followed by art and music therapy.

In summary, resilience intervention programs for middle and high school
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students showed a large effect for both purposes of treatment and prevention,
in adolescents experiencing adversities and adolescents in general. This
finding expands the scope of practical interventions in the field of education.
The network meta-analysis, integrative counseling theory in the counseling
theory approach and folk—dance intervention in the media therapy approach
showed a comparative advantage to other interventions, whereby these
approaches reflect the developmental characteristics of middle and high school
students. However, the application of these therapies based on the present
findings should be done with caution, as the results are based on
comparisons with a control group in an open—loop network. Further research
1s needed to confirm and extend the findings. This study is significant in that

it suggests directions for future research.

Key words: resilience, network meta—analysis, group program, middle and

high school students
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