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* # % 7 & (Research Method) °

TLEYAR YN R FNNEEK:
BTG G It EE
B KEE

CERTGE A2 O B2 B2, M 510631)

B OB OAWEIARRS A FRTEBGRA. MAOMBANRERA, AET AR IR, KB R
R A F AL, AT Gt o A T R AR R UL F A LR AR B RS 49 R, A Al 2 U F
R AT K. ZRILERA (1) Wald-type 2 7 34 TR B B I 1 4493 ()4 K5 R st i %
K, ARPEYVEE 20 ML E; Q)VANGENATRERGIRTRZ EONHE L. EFTARER, &
PTG ()AFA A B E 2R Wald-type z #55 kA2 CMA $004; QFFAH £ B2 20 MR F, BE 4
ARAE TR — 5 AR F AN GVRAA AL SRR E S QAT L E; ARFHATAE Rk
FLFABE KA AR B BATIR

LA oM, AEBE; REE; BRIMKER

SES B84l

1 3|= B 15 4E 18], ARAHr AL & meta-analysis 19 5 SCHH
NN . TISCHRE 11698 f, Hor 2704 45 ] 1 7T ] AR
Pt Uk SRR L R AR SR BRI oy oy gk i e 5 7T . 409897
(Reviewer biases), & T B finFl | MEM I T . RN BT T A A A e T A
SUBUR, 5407 (Meta-analysis) 8 ] T Mk b2 ggmfgggﬁﬁ£§§g§;§§$£§;
Y & 73 ALY FH (Cheung & Vijayakumar, 2016), JT e " Eﬁ_ﬂ _ . 7 v
) ) . AN SRR oY S YRR A 3
BRI T RS k) IR o e TOCIPTR R I
‘ o - HO AR TT A I 58 25 S e AT 2 B, PR
HoAR, T H W 7E T X R B 58 280 R R 5T 45 N LA TR T H g TS VA
FREATER & ML (Glass, 10, S, Mo AR AL e SR 1
eV N =% ST v :H: — ) ‘u
WOLIP TR R IRk, JLTOCIITBETT ) o (Bt size, BS). 00 B TS
TAARMNBER AR T 43T 2R, @i W S ] 2 1 S ] )
VRIS 2 5. I\ 2004 4E %5 2010 4F 1) 15 4 JF 5% AR B 22 1] OC R KN AT 1] (Cogaltay &
EF'B—‘:'%[”_JLL/\ 5 - =/ ) Ly 23 1B a2k N -
i - ol o . ) Karadag, 2015), JCA#7 LU AR B 55 T 45 B4 800N 1
WATE], LLoodr#r A ST i) A SCrt RS 8 Hr S SoREAC A BB R A B RN EEAS B
N T . S ] A y )V ! N o v :
PSS 862 i, St 82 R TOCRUNBL e ok m b i 12, 3 A
£ Education databse ., ERIC . PsyARTICLES . T Bl S L PG 5 4 9 T (5
Psychology database , PsyINFO , PTSpubd #1 Research (Cheuzng \& Vijayak:II:r’ 2016) chﬁ‘ﬁ#% iﬂ_’{ij;]
library BCHRPEAAT AR, M 2004 S 20195 R RS S VAL, T A 5 BB A
11899 5l (Cohn & Becker, 2003), [w] it % A

Wk H B2 2019-08-09 B . FEAAT SR T R R LR
RN 25 e A 114301 H kL 7 - .
WAEEE: KGR, B-mail: 2640726401@qq.com gL, SEUEBTIEH TN A M kBB I2 A 5F
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PEANEA(EM, ®55, L&, JrF, 2019),
%2 % 110 LA _F (Suchotzki, Verschuere, Bockstaele,
Ben-Shakhar, & Crombez, 2017; X%, Z&f& i,
2018); A2EH A IS FR UL AN R R B ALt 2
VLT JE T o3 A i 52, L[] it 5 2 0 ek /b i 34
Dt T RE 2 T BOS BN T I 22 R R R Y 45 08
(Valentine, Pigott, & Rothstein, 2010), Cheung F
Vijayakumar (2016)t48 1, 5+ 500 &5 H
LR IRPE S IR AR MERS BATT, Qi SR A~ STl iy S5
GRS SR AR D, Al AT BE U6 W] % S AN
B, ARV T L ERR PERFSE  Viechtbauer,
Lopez-Lopez, Sanchez-Meca 1 Marin-Martinez (2015)
ARSI ST 5 SR R W, Al A0 3 — A Iy A8 ik
B {7 BT mH AL, /DR 40 S0 A RE
PRAE— E W 88T 334, Lépez-Lopez, Noortgate,
Tanner-Smith, Wilson Fl Lipsey (2017)th3& T4 7
— A~ 75 AR A Y A7 BT ] A AR R SRR 5T
SER B ZHGE T 95 2 0 80 AR i, 7T LA
A, L BRI TR RO A Er 1 0t
117 —Se 8K, HARRERS HEB— M E5s.

RN BB B 0 3 A LR 43 Y 2
A, AHSSUEWT ST 2 A AT AR B — A S I RLON
MEEFA, MBI R MR, B
ARBTE R B LR BRI — e, H
YR AL X, 15— 8] 45 22 5 #2750 )5
B TF I8, 5 2 2 8O0 98 R A R0V
JE R AR UEI{H 24 (Viechtbauer et al., 2015; Lopez-
Lépez et al., 2017), T/ J& 0BG 1) 7053 Bt
A5 T B DA i AL A PR 50 A2 () R SR 8 A8
(40 Fisher #Y Z,), XAH T 0020504 TT R
TCA TSI ST AR A

Zi b, A OB E e R T A B BRI FE AR 5
B, AE IR X T A BRI EAT A 4R SRR AE
HTAWE ST A LAl XA A A O T R, L
PAFE AT G UL T T K I e on AR, F
M R FH S8 45 R I8 BRIl 5 A5 28 4 580 i 2 e /)N
TR IEAT IRV . S R GRO R AR
AR 1T AR L D B I R) R A S
AR K25 s Z M, JOFEE T 9t oAk
AL TR BE X B ) 2 B T R BLEAT Y, B
TEA 780N, i fe/ NS BT SR, SEUE RIS A RE S
TELRUERF TR 45 ST S LA HT4E ~, S 4 A RHa
TAERROR

2 TR

2.1 TOoWEBE®
TCO TR EE H TR T ()34 ik 1k
BIBIFFERON /DN, T ST S %00 B ()38 7R
ARG R Z ) 1 28 55 (3) 34K 0 35 728 Jk ) 1]
T 25 R 2 7] 22 55 W Sk I (Field, 2001), #7248 5
(Moderator) i ) & X BIF 5 45 R HAT — 5E fift BE RE
B B 5% 7 E A% £ (Cheung & Vijayakumar, 2016;
Schmidt, 2017),
22 THERE
221 EARRE
TCII T BOARAT P FEA KLY« [i] 5 R0 A5 7Y
(Fixed-effect model)FlBHEHLZL W AR (Random-effects
model),
B —RITTHHPHAT & DEGEIR,
BT kAR, A [ E ROV .
V=04 (i=1k) (n)
Hr, oy, FORE iR EWIE, A A
ST AR B 0 RN B EAH; e RN i
RS, RN IESSTE NO,v,) o FEERL
Joj 1S BB TR [R) AIF 52 45 3R 2 TR 19 728 S 4 AR Sk R T
FRE R 22, T IX AE LB A0 AR RS 7, PR
— FEANHE R Al [ 2 2800 4 2 (Huizenga, Visser,
& Dolan, 2010; Murphy, 2017),
Bl ATL A0 A AR A TR AS ) BF 5 44 2R 22 [ ) 728 S
F AR 3 AR B s AR S 80 e LA A0 e
{ELEVAR I 5 B Z I ) 28 5 D) B A2 2% (Borenstein,
Hedges, Higgins, & Rothstein, 2009, 2010; Viechtbauer,
2010), AT
yi=pFy +u;+e(i=1--k) 2)
Horh, By R i BAE SR IE; w, R
I i EAE R S, BRI S Bk, RN TE 28543
i N(0,7%) .
XA R AR 2 H AT TR0
i EAE (SO0 B BLAR SR B M), URT— A
(YRR EBEE
222 wEYF
VT AFE R TT I AT BT #5770 B i MAAOG A%
D ELAE CHE RN RO 2 AR )R BIR R RO
A R IS (R R RO BT 3 R A% B 9 ?)
(Lopez-Lopez et al., 2017; Steel & Kammeyer-
Mueller, 2002). AL, “## T7ETCI T HEA B R
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F LA B R T TR 5 2053 Hr B SEUEAI T TR+ 0 S A TR]

JC 18] 5 (Meta-regression), HLFRIE & % JC
)5 (Mixed-effects meta-regression model), H
kSR AR, BIVHESE R AE AR B (AN i
BRI . M T RIS B R )RS
g B a1y 22 5 i 4T f# FE (Cafri, Kromrey, &
Brannick, 2010; Card, 2012), AzU40TF .

Vi = Byt Pxy . Box, tu+e (i=1-k) (3)

JE IR A AR T M 5 B B i 45 5

Horpr, BN LI AEL y, VR PR AR S, T S
Xy X, 14 B 48 5 (Viechtbauer et al., 2015). 3,
FORBRIEEE;  x, R AEETERER p Y
AERE, B, R p AT Y A AR
u; TN A TH AR 5 R AR BT IR S 5, IR
IEASME N(0,7%) o

TC 1A 2 28 A B R S50 0 1 72 e 5 Y T 1k
(Lopez-Lopez et al., 2017; 5K K&, XITLH, #3C
I, 2009), JCRE AT LA 35 288 5] 760 318 45 A% &t ] L
Qb B S Ry AR, 3 SRR RIS X 7 2 W) RE
A, FEEWNANTA IR SR Tz A
(Steel & Kammeyer-Mueller, 2002),
23 ETOWMHERE
231 EAXRREMUHEFE: MACKHE

JCI T BEAAE R 1 (i TG <3C7 )L . T
(Calculate) A IR B 5E BBV i, F% 4k (Convert)
F g —RERT, &3 (Combine) A 315 —4~F 4
BNt (Field, 2001), JCAHT 58 5 X AN [ J5L 4 A
FEROCHE 5 AR B AT e, A BIRN B, A5
R RN it A TR PR R R, O L T — i AL
S5 S 38 o B AR T BRSO B R, AR
75383 PR B 4518
232 EVEARTERE: GiFfeEEIEEYK

JC [0l )9 64 B R AR T T A R B B, B R
Ixt g, AT REVERR . IR LR B,
T LUK RE 3, B LA U 45 05 i xS ] 5
Btk BRI, RGN x, BiJE, BB
B 57 S5 pE o2 AR Al LE ), E T LAAS B X, X RFSE
(1) S JO P %) fe R L 48

3 REHR

3.1 xR
AL /DAY R AEN? X EIEIE,

HARA — B WP EAT T, (EA R BETE BAK Y
o e de A 2 EEe, RO BEIT A A s
WEBFSE 4R A IR o AT MR DUF [ . 5
—, TGN AR AY I8 B — 5E 1 S HU TR RN
RN TR R 2 0 B, YRR Y
SIRERC s a5 & N T Y GIA S 4 B 5 2 N ey 6T
27 =, Jrlnl B TR AR O OE R
AUONE Sk 1 335 L G e 7
3.2 REI

BT RS T I —A> SR RIS BT S, it
ROV EEAEC, P AR R I R DL R
5 1) 0 4% 57 S5 1 1) A [) 7K OF 20 8 B AN TR A 8
RGBT et DAk TR BE X AR TR 5 R o
AREAY 1) ZH A TR B HEAT PPA, AT 37 o [l
U R R ) e /NS BT 3R o

(DAL, S0 B 24 T8 A3 T W 53 T e
FRITREIARBERCA RN 4. A MR IIRR X
AL — I A 1 (%) 7 5T B H R (Lopez-
Loépez et al., 2017; Steel & Kammeyer-Mueller, 2002;
Viechtbauer et al., 2015), % &3 78 SLIERF 5T A:
FERE TR PR BRE A~ DL o 35 A FH A o
AR, AR T RO R — DRI AN B
M, PRI X S AR i RO AT R . X2
AR AL e 2 AT 25 FEAN AL RE RS 23 B AN W) Y
A 0 I 18] S ST VE Y DTRK, T L BE R M A
JE ARV (Steel & Kammeyer-Mueller, 2002), ASHf
FEAG 530 75 B 5 — A Y 7 R A ] SR A £
PSR S AR A S A

RO — (B & — AR T AR &)

Vi= Po+Bx;+u +e (i=1--k)

RREAY = (35 W5 AR )

Vi = Po+ Pixp + PoXip +u; + e (i =1---k)

@A, OB AR k: SHHAS
(Lopez-Lopez et al., 2017; Steel & Kammeyer-
Mueller, 2002; Viechtbauer et al., 2015), 4 k = 20,
40, 60, 80, 100, 120; QEIHAKEME B . B, : K
Bl—h4 £=0,02,05, 5HMEE . BUh, BR
A 18] 5 2R BB (Viechtbauer et al., 2015); #i%I —
L B=p=0.5=5=02p5=p=05p=02&
By =0.5; QRIS BIAFFMEBIA N
S AR TR B S50 2 A TSR I T R R0
N4 (Lopez-Lopez et al., 2017; Viechtbauer et al.,
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2015), BHEFAMIE, 4 2= 0.08, 0.32, 73ilE
TR/ BRI B 4y 5 M (Viechtbauer et al.,
2015), =Fh A 72 A [\ K (20 4 BE 8 2R 45 3
6 x (3 +4) x 2 = 84 FiA [ AR 55 1

(3) oAt 45 i A5 o o O S LA y, AL
A e PEHUAIRUNY I IS Fisher Y Z,, A
T AR ] AR DGR B, 7E O 3 2% I8 43 B SEUE B
FHEE T My, BIBUEE T FIRARRL
KAFEN JREAE S e, FEHLAE AL F IES A3 N(O, ),

Hry, = ! 3 +72 (Borenstein et al., 2009), iX
\n—

B o RIFEPICT I REA R, BUEREHLAE B H
SHECE 2434 LN (0, 0.9), 3 LL 100, BUE 5K/
T 25 TR R 25, KT 1000 FY{EE: 4 1000,
2 R AAR R Z—, BUEA 0.08 57 0.32;
R B, : & B, =0; QWA x, « XEUN 7
FLA S 5 R T VR 7R 2 R0 T AR T

(Borenstein et al., 2009; Steel & Kammeyer-Mueller,

2002), PRt B A5 AR B 80 S SR AR, HUH
BEALA B A bR R RS 70 o Gl a0 DL AR 4
il e A2 BUAS [R) B 285 i a4

HZERAH, FEARRERET, FIHT
[l A A (R A — | A B A EA AN, 3K
A RBETHE B By o SRR ES
FEFR 10, 000 YK LASRAFE RS SE Y SHUAHTHEE R

G)ZEA TR T . S8 e SR
W IR R /N 3 1, 250N 35 PG 36 () e
i Wald-type z 8 sl Knapp and Hartung i
Wik, B R ICH T SSUEDT Y E R CMA
WERJT, J5# M Knapp 1 Hartung (2003)42 11,
127 EAIE 5238 T 2 8000 53 B 1 5% (Viechtbauer
et.al,, 2015),
3.3 IFMIERR

B 7R A TERS B A b . S E T
22 FVEAR DCIR) 58 B2 2 A6, AHIE T BT v ke e 1
TR0 7 FEAS B 1) 7 1 1 T e/ NSO A BB
R, BTGB T BB MM
br, FEPUSEITEMFEIR.

b, S8 TH 22 19 TR 181 R 0
Fh B DR 25 HAH, PRI DL T RIS 1Y
10000 2E{E L5 R R, EA5 X T) 98 2 45
AR S AN THE T B 95% EAF X
(] - BR 985 N BRI A XE, PR AT T 3RA Y

10000 ME5 R BUAME; 2 HIHRBEEAN 0 B,
BAZIHIEFE 10000 RAFIAY 95%E (5 X 8],
RELE 0 BB & B9 Bl % 4 F ST
WA HEIARBEEN 0 B, BAFKEHIER
10000 A5 21 95% {5 XA, AL E 0 ik 3L
BT L, BRI A N T RENRB T,
SRAER, 2012), B TR AR RGOS ECE B
A, T ECRG AN A BT 48 AR G B AR D A
ST B IRSS
34 IR

AR FE B A R S UG TR R B
M) metafor £/ f1(Viechtbauer, 2010), metafor
PR L RIE S, DhRgsm R, AALAT LLIR BT
ZA AR RINT A, BEE SR EE
SRR R TR GEEN, BEE, WK,
2012; sk AL, TR, WA, KRB, TR,
2015).

4 HR50H

41 BHMEIHRE

SHE TR 2 /NT 0.05 °H (Lopez-Lopez et
al., 2017; Viechtbauer et al., 2015), WFs545 FF M,
TS T S5 THm 22 ¥ T8 33 0.05 119,
Ui W IT ] 5 A5 80 5 R4S 21X [ )3 R 5000 e fm ik 1,
X 5 AT BB 9E 45 R — B (Lopez-Lopez et al.,
2017; Viechtbauer et al., 2015). 3% WL £ & 15
AN RO AR IR S RN S
Al v 25 B /N T ) 9 B S e g, RS
B T 22 1) 25 S A0 DA 32 01 =X 42 300 (O 28 L T
281 o
42 EBREREEE

BEAE XA E/NT 0.4 ME (Lopez-Lopez et
al., 2017) AS[IRSLLUREBE N 19 B A5 X R] 58 B2 dn Bt
1. B 2 s (BRI D T 25 i) o

SRR . OFTARUERT, 8FEXMH
B 5 4] B 2 AN A B TS AR 2R, BIAR
Jof 58N B 34 A A F BT A A S BT RS
i QRISEZMT, Jik U S50k B
K H Knapp and Hartung &5 56 7 ¥ T 75 22 1 e /Mak
R AR /DT Wald-type z K56 5 @FEAIE
7 45 T A B 8 B T A S 800 TS I s 1 i
N A EORTR], FELER 1. 2 2,
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JrfRae A JuelE RN B B N BRE R BT AT A R 677

®1 SHRAMBEETRBETH&NMINENHHERE =0.08)

7 =0.08
K50 5 7 BAO BEDBN BEDER B—AEKR, —AED
B=0 £=1(0,0) B=02  p=(02,02) B=05 B=(0.5,0.5) £=(0.2,0.5)
Knha-test 20 20 20 20 20 20
z-test 23 25 23 23 25 25

TE: R B AR B b 225 2 B o (80007 Bl SHE T, R,

®2 BREUBEETRBR TR NMIEENBNEKRE =0.32)

=032
K 75 vk B0 BEDBN BEDBER B—EER, —PEUN
B=0 B =1(0,0) B=02  B=(02,0.2) B=05  B=(0.50.5) B=(0.2,0.5)
Knha-test 38 38 38 38 38 38
z-test 43 43 43 43 43 43

43 Bt

AR BN SETTTIECH 0.8 A RIBLAUE
BN ST DIRCAn R R 3. B IEL 4 T (R DL I
)

REXH . OARFBET, Stk E
A4 2 SR B I R S I . 2 AR, W LA
R AE — R 3 [ N 0N A~ BT 3 A R TR AT
BRI SEITTI. SiTThAL sz BLERRON KN, 1
KA VR B TREA T Y, 5 A P S5 R4l
AEERF, RSB R KRS AR 1t
ISR T (Valentine et al., 2010), ETT/HTH,
AN A RO S AR ARG, DRI R v O o 4
B 7K RES AR I Ge 1 sk B4R T, QRISES&E T,
i Fl Knapp and Hartung 6 5 J7 35 i, #5050 3K 3] 7l
WG DT TR B R/ NSO B 40— 2T Wald-
type z Ke 50 5k, OFEA [R5 T AR 10 T3k 21 i 1Y)
BT DA T 0 e /NN B NN, FE DL 3,
4.4 1IEHBIRE

AHIFFE o G A 3 R s 1 3 K 2 0.05,

I 84 R BEE (A 0.05 BT, RIS
WRH T REARZRMNE 5. B 6 fTa (B W
P28 Ji)

B FY, AT ZH N —E R ]
DA% Wald-type z #6565 J7 220 T 28451 R 3= 4,
{475 B A F 3 E E(0.05), L HRER AR R
B /INEYTE DL T ; 1T Knapp and Hartung 656 /7 15
TEARNFZAE TR 1 R R Y AR 5 L R (E,
HI#H LT Wald-type z &35 77, Knapp and Hartung
g ikt 1 4R R M RIRE I HLr, X5
Lépez-Lopez % A (2017)B9AF 58 45 - — 2.

Zi b, JUI AR R A R A8 A i 80N o L
KB ZHURTFEOR, B X ) 9 23 B A RO
ANE RGNS W AR 72, HL RO 2B B A
FITARFITTEIH ST I, W3R | 2R 3 #HAT
RN, AT A4S 3 50 [ I A5 A X e /N A g et 1 R
SAETRLE 4. % 5),

R4 R STUEL, HikBISHAETEOR,
BOTEPNA 20 DR, HI AR bR 0L

®3 GUDINEFRBR TR NMAEENHHFKR

7?=0.08 =032
oL i s p—EK s s p—AEK
- BAENB BEDIK VIR BN BADEKR VIS
B=02 B=(02,02) f=0.5 B=(0.5,0.5) f=(0.2,0.5) f=0.2 f=(0.2,0.2) f=0.5 B=(0.5,0.5) f=(0.2,0.5)
Knha-test 30 30 VvV VvV 70 70 20 20 50
z-test 38 38 vV Vv 80 80 20 20 52

T VERZEIUT SRR L B S EA TR, W

M 2 =0.08, = 0.5 BB ARIAF] 0.8 B TSI TI5K
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F4 FRERBETRE &GN ENHE S A FK(Knapp and Hartung #3675 7%)
Tl A b R b 255 /1 PR
& — AR A AL TSR T AR A0 E—A AR A2 AR AR
BENH 0 20 20 18 38
BENEN 30 30 70 70
BEDIEKR 20 20 38 38
PN B BOR — 20 5
%5 FREETRER RN KRN K0S ETRWald-type 2 R 5%)
Tl S R /N Tl 4 S R A K
4 R HOR RFRLER o5t
& — AR A AL TSR T AR A E—A AR A2 AR AR
B0 23 25 3 -
BENEN 38 38 80 %0
BEDER 23 25 3 5
ﬂl iﬁé/l\ ﬂziﬁ(‘jﬁ —_ 30 _ 52

HE— 2B BN AN EC. BN, 76 R FH Knapp and
Hartung A5 5% J7 ¥k iF, 25 0 5 181980 4% 5 o ¢ /s
FLIRTE R 8 B () 5 /N 280 e 7 238 n 3] &
B304~

MR E, [E R B BN, BT
BN R L I, AE TR I BRI ST 2 1, BFSE
0] LIRS B A 5 S0 UE s 5 % [ 9 2R KA
/YU PR R AT FUAR 30 1 DT 8 7 8 ) A A
BR; WAL, RSN, RIS BEMERK, BT
BN BB 22 o 3K R T T R U R A L R R
AR N EEE, FO YA T AE IR AR
TR, B ) S P AT LA B A R R, AT
ST 2 BRI, LSRN BN B Rt 2 AR
5 Wit

AHIFFE 3T 0 32 H R RN 5 Fisher 1Y Z,
X TC E AR RIATER R, — 7 TS IE T e =] A A5 25
X Z RN B (3 NP, 5 — Jr e ST T gt Bl AR
TR0 H gk R e i /NSRS SR R, TR B T B
IINBEOR] BB SR AL — A . PN AR R Y
BRI e i 22 ), LA AN ) A 36 T ik o e /N 3k 7 e
A ETT R AR S HAG T B2 . F 9 45 SR 9k b
TEAEMFREARL, [RIEF A IGE] I 78 L B 2 40 55,
AR HE T AR A T G S B RS R i B %
5.1 JTEVAERIXS Fisher B9 Z, B9iE N 14

TEARMEGE H, JG IR A R SRR AR B X S 50K

Tolm Attt o1 7A WL 2 35 A AR £ X 28800 e
Z RN 1) B S R e, 5 SRR ST
H55 T80 B A A5 07 M 335 1070 B2 5T A3 B SE MR 5 R R
FHHY Fisher [ Z, X —3 M i, X A7l M (e
O B U A T 0 SR AL T B A
5.2 mTEVARBIM N E RN PNEEK

W A5 W, Jo Wl RSB F5 2 R A% 45 1)
N i DL RIS AT R . A E R, S
0N 1 AT RS it T2 M5 B, PR IRATF s 45 21
BT AF BE, A5 A9 25 3R Tk 25 18 o AR METS F A 7]
(Cheung & Vijayakumar 2016), X5 4HF 57 (4 1F
RERE—HW . HBHSEAGTTER, FRE
2/TFEPA 20 D5, H AR S PRI O
253 AN B4R

RS0 T, BB, WA REE
/N T E RN 3 2 . BRIk, BFSE 3 AE AT
ST 6 T 25 %8 [ 5 22 B0 /N8 el AT Al
TR S0N 1 0RO SR A B AR R, ERESE
T AR o N AR AR R 5 3 1 R 775 78 2 LA TR
R,
53 APTENMIHNER/NNEERIRM

A, R/ AT REA S —
A AR AR B AR 22 7R K SR A Knapp
and Hartung #5055 B0, 28—~ WIS
Y T AR AL A A [ 15 58 BR800 J e /N4
T RKARIA); SR H] Wald-type z K56 )5 ), MiFhoT
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JrfRae A JuelE RN B B N BRE R BT AT A R 679

I U A5 TR0 A AN [ 17 58 T 19 280 o e /NI B0 SR
FEA B, ARRWF AT HE— LR INIR A A 4
TRAFR R W T 48 B AN B N & fi /M B0R R 1
AL
54 BSEREFHENEER

R R R, R%E&MET, MHELT Knapp
and Hartung #3577, {fi il Wald-type z #6357 %
B, JoRIABERIRT TR R R il 22, Hik%
TG s RSB TR BE B BT T B e/ AU
HEM B Z

Lopez-Lopez % A\ (201 7) X AN AL & — AN 35 A2
1 G EE R TR ST, S5 T Wald-
type z F i Jy 0 TR HIRE 18 22, A&
TR o2 0 A AR R B, S RIE T E 4T
o] B I SR 45 2R, i — 2RSS T Wald-type z
ke 1 R RABE T AR, HATHE
WLEZETT AR E 2 CMA 3R, iz
WA S Hr Wald-type z #3671k, % &%) Wald-
type z K 30 5 PRAR T 885 PR R AR, B &
BRI R P2 B EERRA i —2
MR . RRMTHAPRE BN EEMAH CMA
Ak,
55 FEESRE

ARIFRAEAE— LG F B . T H
T R 20 Xof 800 2k AH A 1 (Dependence) 72 B2 FY ) 73
FRUELL B AN TN B 5 %, ARG H 8 R B A
MR PR, ATO AR HR S A B R 38 A TR AR T 52 4
PR —ARON i, FIRPERE, SR — s
SR 22 it 3 X6 [ — L it ) s 2 %) ) — b B
IR S I e, R — N AR S B B HR I 2 RN
i, I SOV B 22 [E] 52 A AE AR DG (Lopez - Lopez
et al., 2017) ANAFFT AT KRN & A9 AH AR R 1
R EATHR ST, SR 2 AR N R R B AR AR
P BRSO S Y A /NS B 2K

6 ZEHL5EINL

6.1 &g

(1)JT BT W57 e A5 4 4 M id . Fisher 19 Z,
X RN o

Q)N SEAETER, JTEIA T 2 /05
BL20 i, N AR SRR DLt — 25 1
YA I IR A e R AR S0 AN R 5K

QRN B I e/ MR R EA T —A . A

TR AR BT v 25 IR R

(4) Wald-type z K30y AT M A 5387 5
B IEEER,

6.2 E
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What is the minimum number of effect sizes required in meta-regression?
An estimation based on statistical power and estimation precision

FANG Junyan; ZHANG Minqgiang
(School of psychology, South China Normal University, Guangzhou 510631, China)

Abstract: Meta-regression is the most frequently used technique for identifying moderators in
meta-analysis. In this study, main principles and basic models of meta-analysis and meta-regression were
briefly introduced first. Then a Monte Carlo simulation was conducted to investigate the minimum number
of the effect size required in meta-regression based on statistical power and estimation precision. The results
showed that (1) the Wald-type z test was prone to type I error in meta-regression; (2) at least 20 effect sizes
were needed to meet parameter estimation requirements; (3) and inclusion of proper moderators could
reduce the number of effect size required. Therefore, it is suggested that (1) meta-analysts should be careful
when using the CMA software and the Wald-type z test; (2) at least 20 or more effect sizes are generally
needed based on different situations; (3) exploration of moderators is necessary; (4) reviewers can value a
meta-analysis research according to the minimum number of effect size required.

Key words: meta-analysis; meta-regression; effect size; minimum number requirement
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ik 1 S —NMETHEEN TR RN HT 1S 8 41K Z (knha-test)
7 =0.08 7 =0.32
k £=0 B=02 £=05 B=0 £=02 B=0.5
20 ~0.0004 ~0.0001 0.0003 ~0.0012 0.0008 0.0056
40 0.0009 0.0004 ~0.0001 ~0.0031 -0.0011 ~0.0009
60 0.0006 0.0000 ~0.0009 0.0010 —0.0014 -0.0009
80 0.0004 ~0.0003 ~0.0003 0.0000 0.0003 ~0.0005
100 ~0.0007 0.0000 0.0002 ~0.0006 0.0004 0.0000
120 0.0000 0.0000 ~0.0004 0.0003 ~0.0001 0.0002
ik 2 BEF—NMITEENTEYEZENE THSHMEITHRE (z-test)
7 =0.08 7 =0.32
k B=0 £=02 £=05 B=0 B=02 B=0.5
20 0.0000 0.0000 0.0003 0.0026 0.0005 -0.0009
40 0.0007 0.0004 -0.0009 0.0000 ~0.0004 0.0003
60 -0.0003 0.0007 ~0.0001 ~0.0005 0.0000 0.0003
80 0.0000 0.0001 0.0008 0.0001 0.0013 0.0017
100 ~0.0002 0.0001 ~0.0001 0.0005 -0.0009 —0.0014
120 0.0001 0.0003 -0.0006 0.0007 0.0000 0.0002
Mk 3 BEBENMETHESNTEEE BT 1S 8 41K ZE (knha-test)
7 =0.08 7 =0.32
£=(0,00 B=(02,02) B=(05,05) £=(02,05 p=(0,0) £=(02,02) L=(0.5,05) p=(0.2,0.5)
20 —0.0008 0.0006 ~0.0007 0.0003 0.0001  —0.0007 0.0003 ~0.0005
40 0.0003 0.0006 -0.0001 0.0008 -0.0008 0.0001 -0.0017 ~0.0005
60 0.0000 ~0.0006 -0.0003 0.0000 0.0004 0.0001 0.0003 -0.0002
80 0.0001 0.0002 ~0.0004 0.0001 0.0005 0.0005 0.0006 0.0001
100 —0.0002 0.0002 -0.0003 0.0001 0.0004 0.0006 ~0.0003 0.0002
120 0.0000 0.0001 0.0001 ~0.0001 -0.0003 0.0000 0.0002 0.0004
fik 4 BEFAMNMITEENTEREZENE THSHMEITHRE (z-test)
7 =0.08 7 =0.32
£=(0,00 £=(02,02) A=(0505 £=(02,05 £=(0,00 £=(02,02) A=(0505) L=(0.2,05)
20 —0.0003 -0.0002 0.0009 0.0006 0.0005  —0.0002 0.0000 0.0000
40 —0.0008 ~0.0001 0.0000 ~0.0002 0.0002  —0.0002 0.0002 0.0010
60 0.0001 ~0.0002 ~0.0004 ~0.0001 0.0010 0.0002 0.0005 0.0001
80 0.0000 -0.0003 ~0.0001 0.0002 0.0005  —0.0002 ~0.0001 0.0001
100 0.0001 0.0000 0.0000 0.0000 0.0006  —0.0003 0.0000 0.0002
120 0.0001 0.0002 0.0005 ~0.0001 0.0005 0.0005 0.0000 0.0004




O BB 2 g R %528 %

FiSR 2
0.8
07 --e—-knha 08 --e--knha
NA P 0.7 ez
w 06f i 06
®] 05} 205}
5 04 = o4
m 0.3 F iz 0.3
# 02} #1 0.2
0.1} 0.1
0 . . . . . ] 0 . . . . . ,
20 40 60 80 100 120 20 40 60 80 100 120
B BRI
(a) p=0, 7=0.08 (b) f=0.2, 7= 0.08
0.8 08
0.7 --e-- knha 07 L --e-- knha
7t 2 .
M 0.6 ’M 06 |
05| 05 |
= =
Z0. = 04
g 04 x
fm 0.3t iz 03}
B 9o | i 02 |
0.1} 0.1}
0 : : : : : , 0
20 40 60 80 100 120 20 40 60 80 100 120
iR B
(c) =0.5,2=0.08 (d) =0, 2= 0.32
0.8
0.8 --e—-knha
0.7 + 0.7 + ——z
% 0.6 + % 06 |
=l 205t
}ﬁ 0.4 }>_<1 0.4
£ 03 | & o3t
o 02 r = 02 |
0.1} 0.1}
0 . . . . . : 0 . . . : : '
20 40 60 80 100 120 20 40 60 80 100 120
RO BN BN BN
(e) =02, ?=0.32 () f=0.5, 2= 0.32

BEEEEL 1 A — R R I S [ A AT 1 A X[ 56



%4

JrfRae A JuelE RN B B N BRE R BT AT A R

B9 B

2z
A

e

X [H] T

2z
1=

e

()73

2z
"

e

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

--e—-knha

——Z

20 40 60 80
BUSEEAEK
(a) p=(0, 0), = 0.08
--e--knha

——Z

100 120

20 40 60 80 100 120
OB RAEL
(c) p=(0.5, 0.5), 7=10.08
--e—- knha

——Z

20 40 60 80
BN RN
(e) f=(0.2, 0.2), = 0.32

100 120

--e--knha

——7Z

20 40 60 80
B BN
() p~(02, 0.5), 2= 0.08

100 120

20 40 60 80
RN BN
(b) f=(0.2, 0.2), 2= 0.08

--e--knha

——Z

100 120

20 40 60 80
B RN
(d) =0, 0), 2=0.32

--e—-knha

——7Z

20 40 60 80
RO RN
() =(0.5,0.5), = 0.32

100 120

——7Z

--e--knha

20 40 60 80 100 120
RN RN
(h) f=(0.2, 0.5), 2= 0.32

BRI 2 Ry 1P 980 2 A ) b 1o A A 5T 199 A X ) 5



YRS S i

%28 %

127
1.0 1

0.8

ERIRILS

12
1.0+

®o.
K038

= 06}

~

®oal
02}

12
1.0
0.8
0.6
% 0.4

0.2

TRk

12
1.0+

o8

iy

+— 0.6

=

Koal
02}

/;.7-—.—.—.

0.6
S 0.4
02+

4
--e-- Knha
—e—Z

20 40 60 80 100 120

OV B
() f=0.2, 2= 0.08

--e-- Knha
—e—7z

20 40 60 80 100 120

BRI
(0) =0.2,2=0.32

127
1.0

0.8

ERIRIE

127
1.0 1

0.8

ERIRIL)

0.6
» 0.4+
0.2f

0.6 r
N 0.4 1
02r

*————0— 0 —0 —0°
--e-- Knha
——2z

20 40 60 80 100 120

L UTA ol
(b) p=0.5, 7= 0.08

--e-- Knha
——7z

20 40 60 80 100 120

B EANEK
(d p=0.5,7=032

B 3 — A A R RN B AN RO B9 g i sk

’ V.——o—o—o
o
--e-- Knha
——Z
20 40 60 80 100 120

A RN
(2) $=(0.2, 0.2), = 0.08

e
o
L --o-- Knha
——Z
20 40 60 8 100 120

BN RN
(¢) f=(0.2, 0.5), = 0.08

--e-- Knha
——2z
20 40 60 80 100 120

BT R
(e) =(0.5,0.5), »=0.32

12¢
1.0

® 08
-R

8 o4l
02+t

_T:o.a-

—— o 0o ——0—0o o
--e-- Knha
——7Z

20 40 60 80 100 120

i dan 4
(b) f=(0.5, 0.5), 2= 0.08

--e-- Knha
——Z

20 40 60 80 100
BOBTEAEL
(d) $=(02,02), 2= 0.32

120

--e-- Knha

——Z

20 40 60 80 100
BN B
8 f=(02, 0.5), 7=0.32

B 4 a5 A 1 A o RS R 280 B A B B9 e i 3k

120



%4

0.15

Misk 3

R 4]

0.15

--e-- Knha
——Z
#0.10
%
i
K
— 0.05 8= B¢ .
0 1 1 L L L
20 40 60 80 100 120
BN RN
(b) f=0, 2= 0.32

BEPE 5 A0S — R A5 2R A IS ) R0 RSB Y T 2R R

--e-- Knha
ez
| o—— o @ -—-—-—"9%--__o -8
.___.___._————0——“.—.
20 40 60 80 100 120
L e o4
(a) p=0, 7= 0.08
--e-- Knha
ez
o -————@--———- W=—eme o----o
-
« 89— —0—0
20 40 60 80 100 120

BN
(a) f=(0, 0), = 0.08

0.15 ¢ o Knhs

——Z

005 —o—@—eo—&—0——9—

./.,/_.___._——0—0

20 40 60 80 100 120
B A
(b) 5=(0, 0), 7=0.32

WFIEL 6 8 T 983 2 AN [RS8, AN 50T B T g R

ALY — (AL B — A 1 A 6 ) Ay il
install.packages ("metafor")

library (metafor)
K<-20 #BCERNEAECK, A 6 FHUE 20, 40, 60, 80, 100, 120

B<-0.0  #¥E M RBCEAH, A 3 FHIRK{E 0,0.2,0.5

#ide A A [T AR, SR AREIE], 40 B_m<-0, B_n<-0

tau2<-0.08 #BERI AR BIME, A MFIR(E 0.08, 0.32

output<-list(id = NULL, betal = NULL, beta2 = NULL, ci.lb2 = NULL, ci.ub2 = NULL)
for (i in 1:10000){
output$id<-append (output$id, i)

nn<-rlnorm (K, meanlog =1, sdlog=0.9)
n<- round (nn*K) #4 f#IE n
n[n<25]<-25

n[n>1000]<-1000

vv<-1/(n-3)

vi<-sqrt(vv)

e<-rnorm (K, mean = 0,sd = sqrt(vv + tau2))

xi<-rnorm (K) #4= il 1AL x
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yi<-0+xi*Bte  #il1d 7T MIARIAl— A4 g R AR i y, HA R 2k 0

#UETCIRH R, AR I R A THE

out<-rma.uni (yi, vi, mods = ~xi, tau2 = tau2, test = "knha", method = "DL") #test 1§ & 1 40 J7¥%
output$betal<-append (output$betal, out$b[1])

output$beta2<-append (output$beta2, out$b[2])

output$ci.lb2<-append (output$ci.lb2, out$ci.lb[2])

output$ci.ub2<-append (output$ci.ub2, outSci.ub[2])

write.table (output, "D:/20-0.0-0.08.txt")

}





