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I.A &

T4 FAR FPd AY dATFEHE
o AAA T Aoz BAGE WEE
A (meta-analysis)> Aol oigh F3H 4
(research synthesis) Hog I we #AA
¢ wa gt 59 vigEAe AAH 9%
(systematic review)®} TlE0] ¥ & oz g

ATEIE AAsta FAAEL 71eel wet
A5 AHE F FHst °
Z A 23 AN
2l garell e 24 I 5 Al &
Gias)7} AA dehvs Aoz deiA slg
(B4 %, 2015; Borenstein, Hedges, Higgins, &

A A
o

Rothstein, 2009; Egger, Smith, & Altman, 2003;
Littell, Corcoran, & Pillai, 2008).

SRR e Aol oA A
BE Q7elAs R o2 A eF
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F(language bias), A 2 F(availability bias),
A H 1 Q F(outcome-reporting bias) 5°]
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(Borenstein et al., 2009).

o) & eRE HERA ATl Edd
AFEo] HA| A7the population of completed
studie) & THESFA] Fohe &F 5 H|tiEA
Bagel o we
o mE 058 AuHez ATAR st
5 2gd e /e Qv
(dissemination bias)’ Bt EZA fo]2 A A3}
71% gt SRRk o2 gk ojn]
(publicaron bias2H= Bol7} ol SHAle] 42
o] Q7] Wi EeFhe o1& AS

St Ao] ¢ YukA o] thRothstein, Sutton, &

s
v
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Borenstein, 2005).1

= =
WA ol A, ek eR7b slck
W oE ol 23T AW we BUES

Holx THMueller et al, 2013; Rothstein et

g B Aol BAe HEEAdN
2% %9l Zefel onE welein 7
AHY ARIE o) 88 ZeF BA-F %
HeRE Wekw old] g 2H—g A
shed B4e] gtk olel weh ¥ A7
FUNe BRnRS B EnoRd 0@
0|24 o|n|2 WA AP olol A4 v

) AAZR g8 #BH AR 889 Cochraned]| =
O] ‘Hil QFHreporting biasy2tal HF27]% g

THHiggins & Green, 2011).



0. 23279 jn)s} £4

.
&
o
=il
=
=
e
.

Al elnle @ A3}
A7 A3} 271

Jp
o
o
<
o
ot
3,

r =
=

9]

AY E7EA] Eale 0 R/FE 9v|ed, wEl
$a0) TPE ATSERE Uerd ¥4 2
2} e EgEolol & 4750 &
T XFEe W vehdte B4 Aot AA
qow degw 20efst BAtn @
4 AThHiggins & Green, 2011). =, &7t A
7o A7t RE G A7 2HE o
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< Y5t Blolth
A77F #ddE =
< dTE 941%%_ - (biased sample)©] ZFH
2 e A msadle
o2 I} 34 (overestimated)H -2
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A vErEA e 3ER] s bsAle] =
o 5 2R Aol EAdTL &
F Atk 2t dFga A BRI 2
FEo A& HoFe d3gn & glA
@ gAR BARCR fofsAY A

‘small-study effects’= EEA7|7} 22 A
A dFger dME 4 gled 01%
& i7l7b A2 Ase
& A7lh 2 dE 2o 9 d
AEAE uel 3 G 2Ag
(generic term)S 2] 1| Bk} (Schwarzer, Carpenter,
& Riicker, 2015a, p. 107). ©] 73 Sterne,
Gavaghan®} Egger(2000)°]] 2J8] A3} =
W, oldl ol 1 % Led WA B ol
= 2o} AT A 5 Ao A7
7bEG B 2 839 e e g9E B9
W EE JhsAdol | ARewA TSt
ghal T 5 AthBegg & Berlin, 1988;
Rothstein et al., 2005). ©o|2]3F &Ato] WA}
Rl e B 7HA ol izt S, dE
AFasol geAd Fud uf fron
(significant) 2 7+5 Xﬂ%% 7hs/gde] &L,
Ae Fug 2 d7E0] fFofnlg Az
Holgpd o= 7“% 7Fs7dol =71
ThSchwarzer et al., 2015a). TFF o] &3}
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1 & 4 QTKSchwarzer et al, 2015a; Sterne et
al,, 2000). Wa}tA small-study effectse]] i gk
olglgt 7Hd S AAsH] HsiM e EEA7]
o ZHar)e] #AE nEFE ot vt
(Borenstein et al., 2009). THeF o] <z} Thol of
W oom gle #AZE EAFTHH small-study
effecsel] gk 7Hd & AMd(ueol gt &
Ak &, WEHEA e xIE dAFE oA
FEA77F 22 AFE9 AT dUE
o8 Aty oA FUFE Sl wAs}
£ small-study effects?} ZA] 3}

o7 AN AR & F Uk

HEHEA o] QlojA E7he Foll ek A&
dnkg o2 1) dlelg| gt HE, 2) Fe
3) QR et

2009).

bl F BX AEE o
HEEA Aol dA o v
A oA G4 #ho| thHackshaw, Law, & Wald,
1997). o] AFolM = P EFAF iAo =
oF HAEFS] HAGE oE 377H,] ALE
< 3tz Wl

$AZE Y AS 28A e ASud A
WS

)

study yi lower upper vi RR
1 study@l -8.288 -0.84083545 0.26547481 0.07964926 8.75
2 study@2 ©0.728 -0.20691347 1.66200569 0.22730496 2.07
3 study®3 ©.756 ©.17167340 1.34056713 0.08891559 2.13
4 study@d4 -0.223 -1.08346755 ©.63717453 0.19266772 0.80
5 study®5 -©.236 -1.37689864 ©.90544816 0.33899332 0.79
6 study@é ©.698 ©.08436872 1.31189673 ©.09805973 2.01
7 study®7 ©.207 -9.21131380 ©.62533397 0.04555260 1.23
8 study®8 ©.182 -0.76119050 1.12583827 ©.23173141 1.20
9 study®d 0.419 -0.13448034 ©.97182383 0©.07963686 1.52
10 studyl® ©.030 -0.88425926 ©.94338826 ©.21737658 1.03

a7 1. St Hitnke] oA Hloly (YF)
yi: £3+37] (log risk ratio)

vi: FAF (variance of the log risk ratio)

&0 540] ol ek a7l
%?&ﬂ—{‘ o]9)7} A)7]% 1 tHBorenstein
et al, 2009). Wt e o]zigt wiEo] el

oA 2R BAS Ba gt "av) o
ARG =
B BN g83 zzade HT ge

><)
A7AEe] LT UE R Z2IUR
Core Team, 2015)°lA]

‘metafor’ B ¢

o
o
-
3R

=
‘meta’, metasens’ = ©

(Schwarzer, 2015; Schwarzer, Carpenter & Riicker,
2015b; Viechtbauer, 2010), B3+ WEMEA] Z g
ager de] &85 21% FATHELE
9o] Stata®

HEAo =z 2839 thPalmer &

Sterne, 2016).2 18| 1l %4 ?f:.jx}-‘;— ulkA ol
WA AAEe] AN s E4
3} thBorenstein et al., 2009; Littell, 2013;
Schwarzer et al., 2015a).
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HERZA0 QUM B2

doled g AE I8 29 forest plore WEREA ZA3 o F
A S [/IY EAlsteA] AMEE P B AAE Host S 4 JPEATEY
F& 2L vEgEA A3 tolH AdEaar] 4 SAA Foek e 1
FHE Aol o7l = forest ploto] HFst 1 HA| AFATe] RHEHTEHAT] 4
tu & glen a9 29 2 25 4 AF Fode B Tk o] forest plots A
= 7 U ol 2 AFE BRIV £or AS] AEY 239 ol He e 7FeA
AEsREd 1 olf= FEIVEE g33 7F ZAe AFE = FEo Ay Fe AT
719 Aes #4T F W] wEelt =0 9158 e Fio] F AFEEH A
Study TE seTE Risk Ratio RR 95%-Cl W(fixed) W(random)
study29 0.23 0.1001 -'- 1.26 [1.04;1.53] 13.6% 8.2%
study25 -0.03 0.1120 = 0.97 [0.78;1.21] 10.9% 7.5%
study22 -0.24 0.1270 — i 0.79 [0.62; 1.01] 8.5% 6.6%
study34 0.17 0.1370 - 1.18 [0.90; 1.54] 7.3% 6.2%
study37 0.18 0.1496 ——:— 1.20 [0.89; 1.61] 6.1% 5.6%
study14 0.50 0.1801 fw 1.65 [1.16; 2.35] 4.2% 4.4%
study35 0.37 0.1818 —EH— 1.45 [1.02; 2.07] 4.1% 4.4%
study21 0.06 0.1836 —t 1.06 [0.74; 1.52] 4.1% 4.3%
study15 0.17 0.1904 ——~:— 1.19 [0.82; 1.73] 3.8% 4.1%
study32 0.15 0.1908 i 1.16 [0.80; 1.69] 3.8% 4.1%
study31 0.51 0.1997 *:«—'— 1.66 [1.12; 2.46] 3.4% 3.9%
study07 0.21 0.2134 : 1.23 [0.81; 1.87] 3.0% 3.5%
study33 0.10 0.2577 : 1.11 [0.67; 1.84] 2.1% 2.6%
study18 0.08 0.2666 i 1.08 [0.64; 1.82] 1.9% 2.5%
study12 0.03 0.2674 : 1.03 [0.61; 1.74] 1.9% 2.5%
study11 0.44 0.2774 i 1.55 [0.90; 2.67] 1.8% 2.3%
study09 0.42 0.2822 : 1.52 [0.87; 2.64] 1.7% 2.3%
study01 -0.29 0.2822 i 0.75 [0.43; 1.30] 1.7% 2.3%
study30 0.10 0.2936 : 1.10 [0.62; 1.96] 1.6% 2.1%
study03 0.76 0.2982 s 2.13 [1.19; 3.82] 1.5% 2.1%
study27 0.17 0.2989 : 1.19 [0.66; 2.14] 1.5% 2.1%
study20 0.48 0.2994 i 1.62 [0.90; 2.91] 1.5% 2.1%
study06 0.70 0.3131 *—'— 2.01 [1.09; 3.71] 1.4% 1.9%
study26 0.47 0.3372 i 1.60 [0.83; 3.10] 1.2% 1.7%
study17 0.77 0.3519 -—‘— 2.16 [1.08; 4.30] 1.1% 1.6%
study28 0.51 0.4195 i 1.66 [0.73; 3.78] 0.8% 1.1%
study23 -0.30 0.4245 0.74 [0.32; 1.70] 0.8% 1.1%
study04 -0.22 0.4389 i 0.80 [0.34; 1.89] 0.7% 1.0%
study10 0.03 0.4662 1.03 [0.41; 2.57] 0.6% 0.9%
study02 0.73 0.4768 i 2.07 [0.81;5.27] 0.6% 0.9%
study08 0.18 0.4814 1.20 [0.47; 3.08] 0.6% 0.9%
study13 0.85 0.5409 i 2.34 [0.81;6.75] 0.5% 0.7%
study24 0.82 0.5631 2.27 [0.75; 6.85] 0.4% 0.7%
study05 -0.24 0.5822 i 0.79 [0.25; 2.47] 0.4% 0.6%
study19 0.94 0.6310 2.55 [0.74; 8.78] 0.3% 0.5%
study16 0.42 0.6956 i 1.52 [0.39; 5.94] 0.3% 0.4%
study36 0.70 0.7350 2.02 [0.48; 8.53] 0.3% 0.4%
Fixed effect model '. 1.20 [1.12; 1.29] 100% -
Random effects model <.> 1.24 [1.13; 1.36] - 100%
Heterogeneity: I-squared=24.2%, tau-squared=0.0168, p=0.0949:§
I 1 T 1

&t forest plot



Number of studies combined: k=37

RR 95%-CI z p-value
Fixed effect model 1.20 [1.12; 1.29] 5.02 < 0.0001
Random effects model 1.24 [1.13; 1.36] 4.56 < 0.0001

Quantifying heterogeneity:
tau”2 = 8.0168; H = 1.15 [1; 1.41]; I~2 = 24.2% [0%; 49.8%]

Test of heterogeneity:
Q d.f. p-value
47.51 36 ©.8949

Details on meta-analytical method:
- Inverse variance method
- DerSimonian-Laird estimator for tau”2

g

a2 3. ZFeEint mietnte| 2ol chEt HrEnta7] W o2y
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2 33 2 AR Uiyee ¢ ¢ dn Ao FEe] 2

It} = small-study effecs?] 7FsAdo] e A plot Aol $x|et=d 7l AA F Ho

oz & 4 itk 2A7] FH ZHdTh sHARE EEA7]
a8y a9 3 WEEA Ay Haasa A

719} o]dAe] HEE HolFu e, Bd = FHA FEHo thad 4 ). vt

337 AFgEaHRg] AHS risk ratio = s FEAVE Fe =S

1.2495% CL: {1.13; 136DE BARC R fos AR v 2 A3S Holw Za 2

H, Z3A7] oA d(heterogencity)®] ¢ A z7F © A7] wEe|th o71A A 7}

A S AR E4to]l AbAShE HEQl

I
24295 t}A| o]AAo] =A grim E

* g
91 CH(Higgins & Green, 2011). N
ER2Fe ZA dF s \
VEERE R ERESE DE B 4 -
g BEAel wie elrdd g A A \
So| g2 27| ENAY BAE T B R &
oJFE funnel plotS E&lA] o] ThBorenstein et . '
al., 2009; Schwarzer et al., 2015a; Sterne, Becker, Ef *

022 0.37 0.61 1.00 1.65 272 4.48 7.39
& Bgger, 2005). ZTh7] BFE s gk o

A olge] 29931 funnel plot XFol EHA 2| 4, 7ZiEein mitote] BAl tist funnel
715 Y& XEFQ Astandard erron)E T4 plot
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AT ZAA A g 95% AFHFE v
Epitt

©] funnel plotoll Al ¥FeF Z3FQ F{7F itk
7k AFEo] FF A symmetry)o] EHS
A Aolt}t. AR wkeE Bt A (asymmetry)2]

o}
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>§
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sl

Schwarzer et al., 2015a).

el W@ AZdE BA. 37 4ol
B%o] I Hue] TEA/L AL AT
So| v g ANsa gom, BHe

=
How 9% sud e Apsel 9y ¢

>
[SA

o

4 vt 29 SE funnel plotg Eth @A

contour-enhanced funnel plot© 2 Z} ¢ 319]

g BA4 folezon TR 99

A A8}l ) Th(Peters, Sutton, Jones, Abrams, &

Rushton, 2008). < A HEO Zolf=2 10%
%% dides AdeE foaA @
o

5— - =2

) [ =IR=)
- (:D]“l: Oé‘_—l:ﬁ*“ T
gl Z

o o
S

A
(e} = =Ne}
AL 3 R

el A77F 98 9
o MUY S A B

Qi 0
g & &
=)

Standard Error
0.3687 0.184 0.000
| |

0.551
I

0.735
I
+

0.10 0.25 0.50 1.00 2.00 4.00 10.00

Risk Ratio
agl b,
contour-enhanced funnel plot

LEEn mnte

Aol chgt

g & dn aeln FAHCR foldA o
& 4 FEo| A5 (53] 2ELAT} 0551

= small-study effects7}
E2Me 7lsAo] =22 & & UThHHiggins &

Green, 2011; Schwarzer et al., 2015a).

Ht ol tfgt A £4. oA A9
funnel plot%'% B wglEAo x3E AL

Se] RE7} HUALE A AAT 4+ 9

pore 2 AlZHogr S FHAQL Atk
ofe vltigel that Aets Welr] el 4
S HEE gk g 2o AeA
A 71E 5 EFAAL FHe] B8 Ao

funnel ploc®] H|Th o] ek A% o=
71wl dgHe e IAEY AT

(regression test)©] ) THBorenstein et al., 2009;

Sterne & Egger, 2005).



Egger, Smith, Schneider®} Minder(1997)= 72t
ATe g3A7¢ EFEAtY] AAEZS 3H
2o 2 Awsta Sl Eggerdl 3HA A
o ofstd 3 FFEstd anar)
=bias+ slope¥(1/EF22h= YERE F 3lom,
a8 694 Be AXH bias7t SAHCE K
oelthe AL & % 9t = 237, df = 35,
p = .024). = funnel plot®] H|thA ] tiak
—‘%ﬂ*éﬂ EHA77F AE A (symmetry)©] 2t
© AF7Hdbias = 00 7175HA Hol &3}
A719F ZFate A= TAHLRE fon]
S HAE Aok 2 4 Qlok

a8y a8 73 38 8L StaaZ A8
Eggero] 3|74 ZAdjolt}y. ¢bA] ¥ RE
ol &3t AR FUFE & F Urh
3 2 7914 biase] 95% A F7ro] [0.13;
L661e. 2 Vet ARFE 3k bias=02 X3

staL $iA] got AR E 7148 Hof &

i

data: metab
Il + - 2.3674, df = 35,
I alternative hypothesis:
sample estimates:
bias se.bias

o
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(precision, Prec;)=
® A7) (standardized effect, Z)E
gt 31 A2 ElZ]=3,+ B Prec
79 EEQ '}<5>§— EHUSR ot #F
d ZRane)es FEU5E e 394
E0;]=p,+ 5,5, ¢ LAJTEIL 3} ThSterne &
Egger, 2005). U3l Z =46,/S, Prec, =1/5,
olmz 3 WA 3|AE HFeal 2 F3l
FA =19 E,) =5,
oltkes, &3, FXA, 2014). wEkA] 1
g 794 Ho] E%g‘}ﬁ‘r }zﬂri7 =

= Aow

rlo
ox
i)
2,
1o
192

_t

<

o

5T,

N

)
_.1

2

T

Linear regression test of funnel plot asymmetry

p-value = @,02357
asymmetry in funnel plot

slope

@.892026897 0.376794281 ©,008837408

2! 6. funnel plot H|CH&lof| Chst

Egger's test

Egger 3724 21}

Std Eff Coef. 5td. Err. t Ex|t] [95% Conf. Interwval]
slope .0088374 .0B84745%¢ 0.10 0.918 -.1632135 .1808883
bias .89%202659 .3767943 2.37 0.024 .1270938 1.65696

2! 7. Stata2 &

M5t Egger 3|FE4 A1)
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Eaggers publication bias plot
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funnel plot] H]

Fh =TS
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0
< a °
s .. a
a - a ]
i @ o a¥ B
M, -] o)
- a
) 3 1b
precision
1% 8. StataZ &A% Egger £H25F plot
& BAZL Ak

4= 4 F Ut (fail-safe N) " 83l ghehiadd, A,
O ®Ee AV AL AFs ARG, F2F 2005 o] A A 24
o HEEAT Hok Alole] & WP Y Rosenthal(1979)9)] 2]8f “file-drawer
A7 9 AvkE AL IAEAS andysisEtn Bl e ole AR &
Fi 7l wiEe] FAACEE oA &L A7 EXEA Xota %

Q

7] 919 & the $AA
O 2 Begg¥ Mazumdar(1994)2]
|47 = Gk aAT o]

MEgad

o Al <tell B | AelA et
of, EUHA F&f vEEAelA FEE AT
W o FE Alktete A drlsiiith ol u
- g

o] Harris Coopero]| 2]&| ‘fail-safe N’ O 2

(&}

Al
A b ™ 5] Q) thBorenstein et al., 2009).
o

wA, AEAQd kAP AgF EHe=
A B Rosenthal AlAPE2]0] Sl=tl, 18 994 H=

& A" JA ZE FelsA BAle = 0.05)
Hed 398709 F7F A77F dade Ho
Foh T WA HPELS Orwin(1983)9] HWPH o=,

At AA AFAITE FosA Fe 7]E(arget

r 3 effect size) 3ES A3t T Fetg dlo|E st dn}

dvht b seA Asked o] Ao AN 2



Fail-safe N Calculation Using the Rosenthal Approach

Observed Significance Level: <.B80881
Target Significance Level: B.a85

Fail-safe N: 398
> fsn(yi, vi, data=smoking, type="Orwin")
Fail-safe N Calculation Using the Orwin Approach

Average Effect Size: 8.2951
Target Effect Size: 8.1476

Fail-safe N: 37

> fsn(yi, vi, data=smoking, type="Rosenberg")
Fail-safe N Calculation Using the Rosenberg Approach
Average Effect Size: 8.1857

Observed Significance Lewel: <.B80081

Target Significance Level: 2.a85

Fail-safe N: 286

2! 9. CiASt fail-safe N 24 21}

H= 37 AT FEEHAeE B
a8]3 wpr]eko 2 Rosenberg(2005)9] H:

o 3 ged $H, Qugoz &g 9 59

o AAH Relde ST FodE(p-valug

AN

a1

2 Tl 9 0008 AT FHE AS TR EBAle AETE) O 20E T
I Aol AT Heb Cochraneel 3 )

Rosenthal(1979)& ©] 4| (fail-safe N)7} H] & g5 o&sts oA AFE ARESIE A
Z83 A= 4t siHgE o Axw S AR 23 9 THHiggins & Green, 2011).

=S AR AN Sl Axekn g Iz o
o, o] X9 7]|%E sk+1022 AAE  &FA7 ] dEgith =
Athk: AT $). =, 5*37)+10=195, whx] &A1 )3 w}
fail-safe NoJ 1957] Hth o] Wow & A72  FHo| ujg teFatA =€k &, 13 99
g A BXo] <A AgE FHIe ¥
Ao F7F T2 Avd e R[E ol2] 7}bx]o]w(ell: Rosenthal ¥H2], Orwin HH2],

1
B A7 grkn B Y S AT Roseaberg 2 7 A wek sl o)
E
hal

I
r [
2
ox
)

(Borenstein et al., 2009). ‘:}—E—ﬂ] ‘/hﬂ"%’tq Lq-i]-/ﬂ AR %ﬂ'ﬁ‘;}
sARE 2ERE WEREA AFelA AAES] 8] b Al A doiMe 7 AT
2 oM AlFe HT Bo] B2 HHE ¥ HEIV] e odAE uHsR ¥on, of
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<2l E3A719 T E(magnitude)ol] gk A
o|2o] gla, FolHTE obHA A9 A
of tigt FAA 7ol fitka vjghtol st

ThBecker, 2005). Wb Becker(2005, p. 124)=

“.. fail-safe N<& Th2 T ‘)r—?: Bauhdo] 9]
o w7lEolol fo 1 Fgem Aok 1
2] 3. Borenstein 5(2009) T+ Pz‘,—]. 12 kA

Ade AAAQ 724 (substantial significance)
2 ol oRiz BAA o4
T:

(statistical significance)el] Z2H & F1 glom, &

3 reby oi?-,] _,‘9‘,_.1,}2!_713 O@zero)&taL 713

SHACE. Wb Liteell $(2008, p. 131)2 « -
ATAIEL fail-safe N WS 0] 8317 Yolof
g} -vehal sk glen, a2a ok
“ L HEREA AFAEe] PR F'S_ri’d%
sta et H A
Asgtel] wet kgl Al

t} .. vEln FReln 31WLitteu,

Number of studies combined:

RR
Fixed effect model

Random effects model 1.19 [1.88; 1.31] 3.54

Quantifying heterogeneity:
tau”2 = 0.0268; H =

Test of heterogeneity:
Q d.f. p-value
61.8 43 0.8315

2013, p. 204, theb] 7o) HEE tehiy]
93 AN A ASE | ol ek
Y Qe EMeR BY Anz AN
A gotek & Aelth

LF g 2%

U dAR 4 23 ZeR/7E EA
3= Zow dEAYHA o 2 =z
(adjustment)d}= o] L3It} B Ao
A G AlElellM = wEEA] 23 &0l
AIRYES 24% T/ Ao AES
welaL W} :Laiﬂi v EFEA ol A QukA

7H‘i%%& trim-and-fill Hg,—g— WA o] 835
o Autg xHste= Aol Hasirh o] Hp
o] 712 Mde wEHEAAA 7
7P e A (missing studies)52] FE %—Xg?}s}

T o]E F7}sle] funnel plote] A o] =
= £ =

K F

THE v 24" Z3arls AkEst
Aol
oly

AU 0 2 trim-and-fill BPHS (1) trim: ¥

k=44 (with 7 added studies)

95%-CI z p-value
1.17 [1.89; 1.25] 4.32 < 0.0001
0.0004

1.2 [1; 1.45]; I*2 = 30.4% [0%; 52.2%)

Details on meta-analytical method:

- Inverse variance method

- DerSimonian-Laird estimator for tau”2
= Trim-and-fill method to adjust for funnel plot asymmetry
1

12 10. trim-and-fill2 =X& Hagn37|
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Tweedie, 2000; Schwarzer et al., 2015a).
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Ak ol BRI Ao 77)e] AT
@& FazihE FY@mpue)dS Wl I 10
ol He AAMH WHIAHEF risk ratio
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93t Aoz VeEbgthadjusted RR = 1.19,
95% CI: {1.08; 1.31D. 3 I8 304 HZo]
trim-and-fill ©]A & 24% Z7} = RR =
L24elitt. wEhA EAsks Aoz A d
small-study effectse 2 9] AA Ao o

A

l

A

Adjusted Funnel Plot

0000
|

0.367 0.184
1
I
. o
B

Standard Error
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1
00
‘e

0.735

022 037 061 1.00 165 272 448 739

Risk Ratio

a2 11, trim-and-fill2 Z=X= funnel plot
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ZFUHSchwarzer et al., 2015a).
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AE §3}37] Copas model(adj)o] A|A]ETh
20152). Wb E - EA A
AAIE Copas BFe o8l ¥ &7+
RR = 12008 oJds] FAHCE FolshH
(95% CI: [1.09; 1.32)) LA A3} trim-and-fill
oz 239 &R 1199 Wi FAF
s & 5 Aok

olel AFe EFelW HE A7} 2

R e do
k)
28
iy

(Schwarzer et al.,



HERZA0 UM EU2F 202t 24 18

Summary of Copas selection model analysis:

publprob  RR 95%-CI pval.treat pval.rsb N.unpubl

1.0 1.24 [1.13; 1.37] < ©.0001 ©.0369 @

8.93 1.22 [1.11; 1.35] < ©.8001 ©.0632 1

0.86 1.20 [1.09; 1.32] @.0003 ©.1142 3

8.81 1.17 [1.07; 1.29] @.0009 ©.1667 5

8.69 1.15 [1.82; 1.29] @8.0175 ©.245 11

0.59 1.13 [1.00; 1.27] @.0553 @.358 17

0.48 1.10 [0.97; 1.26] 0.1437 0.4973 27

Copas model (adj) 1.20 [1.09; 1.32] 0.0003 0.1142 3

Random effects model 1.24 [1.13; 1.36] < ©.0001

Significance level for test of residual selection bias: 0.1

Legend:
publprob - Probability of publishing study with largest standard error
pval.treat - P-value for hypothesis of overall treatment effect

I pval.rsb - P-value for hypothesis that no selection remains unexplained
N.unpubl - Approximate number of unpublished studies suggested by model
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Publication Bias in Meta-Analysis: Its Meaning and Analysis

Hwang, Sung-Dong

Division of Social Welfare, Kyungpook National University

As a new mode of research synthesis, meta-analysis has recently drawn much attention from researchers,
having proved to produce less biased results than the traditional research synthesis method. However,
scholars may be suspicious about the results of meta-analysis due to publication bias as it occurs when
published studies represent a biased selection of the evidence. This study was designed to discuss the
meaning of publication bias and conduct publication bias analysis using an example data set so as to
provide researchers with a guideline for performing valid meta-analysis. The process of publication bias
analysis begins with a careful examination of the effect sizes of individual studies and continues with
testing funnel plot asymmetry. With both a graphical test and a statistical one, potential publication bias
could not be ruled out. To deal with this bias, adjustments were made using the trim-and-fill method
followed by the Copas selection model, and the original result was found to be valid and statistically
robust even with the small bias detected. In the academic circle of meta-analysis, publication bias analysis
is specified as one of the required items in some guidelines of reporting and evaluating the results of
meta-analysis. Therefore, it is highly recommended to conduct publication bias analysis for the validity of

meta-analysis as well as the integrity of individual meta-analytic studies.

Keywords: meta-analysis, publication bias, effect sizes, publication bias analysis, integrity
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-‘-f— = # contour-enhanced funnel plot THE7] #
> funnel(res, level=c(90, 95, 99),
R H# 0] (meta) shade=c(“white”, “gray”, “darkgray”),
refline=0, atransf=exp, at=log(c(.10, .25, .5,
# 9717 2 golg e] o] # 1, 2, 4, 10)), xlab="Risk Ratio”)

> library(meta)

> setwd(“D:/R”) # A Al (fail-safe N) 4] #
> smoking=read.csv(“smoking.csv”) > fsn(yi, vi, data=smoking)
> smoking > fsn(yi, vi, data=smoking, type="“Orwin”)
> fsn(yi, vi, data=smoking,
# 5337] B4 2 forest plot WHE7] # type=“Rosenberg”)
> metad=metagen(yi, sqrt(vi), sm="“RR”,
study, data=smoking) # trim-and-fill ¥4 2 ZA 9 funnel plot #
> forest(meta5, comb.random=F, > rtf=trimfill(res)
sortvar=seTE) > funnel(rtf, atransf=exp, xlab=“Risk Ratio”,
> print(summary(meta5), digits=2) main="Adjusted Funnel Plot”)
# Egger®] 3N HF # R ¥ ] (metasens)

> metabias(meta5)
Copas selection model 2] #
# trim-and-fill ¥4 #

> metada=trimfill(meta5, comb.fixed=TRUE)

library(metasens)
copl=copas(meta5)

> print(summary(metaSa), digits=2) copl

vV V. V VvV %

print(summary(copl), digits=2)
R B 0] (metafor)

Stata W ¥ o]
# 8337] 2 funnel plot BHE7] #
> library(metafor) # Eggerd 3|AEN HE #
> res=rma(yi, vi, measure=“RR”, . use “D:/R/smoking.dta”, clear
method=“FE”, . gen logrr=yi
slab=paste(study), data=smoking) . gen selogrr=sqrt(vi)
> funnel(res, atransf=exp, . metabias logtr selogrr, graph(egger)

xlab="Risk Ratio”)



