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Abstract The conclusions of meta-analyses are susceptible to various of biases, and publication bias is one of
such main bias. Therefore, Checking for evidence of publication bias should be undertaken routinely at the preliminary
stage of a meta-analysis. Begg’s test, Egger’s test, and Macaskill’s test are usually used to objectively identify publication
bias in meta-analyses. In order to conveniently use these methods, the SAS program of these three tests was designed in
this paper. In order test practical data, the fact that the output of this program of SAS software was consisted with the
output of STATA software was validated. So, this program is an alternative way to do such hypothesis tests to identify the
publication bias in meta-analyses.

Key words Meta-analysis; Publication bias; Begg’s test; Egger’s test; Macaskill’s test

Meta 73 M1 /& —HUE 255 24 AR IF 58500
() SCHER 25 WE 9T 7 125, 78 SCRR IR I 32 1o
H Meta 73 AT B S5 12 75 AL A5 LA 2 Bk T2 A5
RS UL S A TR b VT 53 BT B 2o A v 0 25 ol
e —ABEBLT , Meta 43 HrH H & LAC AR MY SCHR
REEE RIS, 1T T & 28 0 SCIRA A it 1) T4
HHGI R LN, g Lo &
FRWATREMEHE /N, X S Meta 20T 8 WA AATH 89 “ &
2%/ faf ( publication bias )" 3, Fr LA, PEH Meta 43
Hrep I ARG AR “ R R T Meta

F 4K B . B KA 973 8 £1( 2002CB512910 )

e BN AL, B (1976 & ~ ), i, A BB+ R A, THENFE
Gt F ik B F W B E K o Email: zhenghuilie@yahoo.com.cn

* EAAEH , Email: wzzh@mails.timu.edu.cn

CJEBM
*910-

I3 B 1) — T A MR AR W PR Meta 23 AT
I i (5 A 22 7 v, T A 2 B2 AT ARAR Y
“U 2} &1 ( funnel plot )" 32 1, fr 2L, AL Meta 43
Mr & FHE AT RevMan AT A2l &, KR4 GE 114K
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TR SORVAN R B A” RRAAAE. AL RIAH
X ZETR ¥y 5 v 1 Kendall’s #75¢ 19, v [ € X K-
Y= AR 7= (S ) e vi=v(Sy )
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Meta 43 B H 62 & (9 058 B9S850, AT R SAS &
GEr AR AT AR P AL SE 3K H Kendall's ¢ #HOC R
¥R K15 . Kendall’s PEAMbRUEIR AT 2y 00,
(k(k=1)(2k+5)/18)"2,

Egger’s K5 3 LA A5 4 4k A 2500 KU (40 In(OR)
Vvar(In(OR)) 8% SMD/\var(SMD) ) A7t y FlL
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LA Shi 45 11— 3 il 15 B 2L OR Sl 2400 RUEE
) Meta 43 H7 =i 5 1) SAS 27 LB . %3¢
AT 35 A BT RS, 73 B CYPIAT EE DI AI
GSTM1 J A 22 25k 5 ilidea () YOG &, Horp oAy 20 4
9 19 X5 BEBIF 90 02 6 T GSTMI & [N 2 281, AR IR
AU 3 T GSTM 1 BE R 2 5P B5al VR S 45
A5 %] REBIF ST A B ARSI AN 3R 1.

% Meta Z0 B8 “ SRR 1) =R 260 25
WL 1, L4 0.1 MKGIR /K HE, Egger’s K46 ( P=0.058 )
FEIR AN AW FE AT REAFAE “ R R far”, 5
SCHY Egger’s K 56 45 18 AH W] ( P=0.058 ); [m] I}, SAS
& J¥ (1 Begg’s £ % ( P=0.041 ) F1 Macaskill’s £ %
(P=0.044 ) 45 R B A X BEFFE 0] REAFTE “ K
TR =MRIE58— 20, WA Meta 73 Hr
WIS RAR AT REZ B 1 “ AR B2 , i fee
Meta 73 Hr 45 IR I 2T R BIX — i Z5IE, A3
SAS 27 1) Begg’s i 4 I Egger’s £ 5 45 A 55 Stata

£ 1 GSTMIEESHMSREX RGBT AR

i AR i

o )
1 GSTM  GSTMI  GSTM  GSTMI

(=) () (=) ()
Gao Jianrui 1998 27 19 25 45
Hu Yiling 1998 34 25 29 30
Chen Senging 1999 39 29 42 63
Lan Q 2000 82 40 60 62
Chen SQ 2001 56 50 39 67
Ying Chan 2002 43 13 65 34
Wang Jingwen 2003 97 67 90 91
Chang-YeungM 2004 125 104 117 80
Luo Chenling 2004 45 18 24 23
Liang Geyu 2004 82 70 79 73
Li Weiying 2004 127 90 95 105
Gu Yanfei 2004 101 79 102 122
Yang XR 2004 108 78 75 64
Li Dairong 2005 57 42 27 39
Zeng Mian 2005 56 35 51 40
Wang Na 2005 45 32 45 62
Ye Weiyun 2005 23 35 33 29
LiYing 2005 59 39 61 77
Qian Biyun 2006 69 39 53 55
Wang Qiming 2006 40 16 19 23
At — 1315 920 1131 1184
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Bezz = test
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2.0764341305
Con.corrected 2. 0433835082

0.0378538118
0.0403545443

STD_EFF  coef. Std.Err. % Pt [95% Conf. Intervall

zlope -0.19673  0.30344 -0.ER 05260 -0.834321615 04408665112

biaz 2 2RR1E 1. 116880 2.03 0.0576 -0.08116766S 4. 6114674054
Macazkill s test

EFF_SIZE Std.Err. % Pt [45% Intervall

Intercept 080087  0.13340 4.04 n.0o0s 03838024038 1. 21748682336

zample_size -0.00144 (0.000BE38E -2.16 0.0443 -0.002830181  -0.000040733

B 1 GSTM1EEZFHMESMEX ZEMetad TR R RAMIEER

97 67 90 91

125 104 117 80

45 18 24 23 82 70 79 73

ZRPRTERY SAS BT 127 90 95 105 101 79 102 122
[ G50 a% - BRSO RUBE T AR R T 5 108 78 75 64 57 42 27 39
T h 56 35 51 40 45 32 45 62
/* case_n1: % 191 41 B 4 B0 case_nO: ¥ f51) 21 BA 14 %5 23 35 33 29 59 39 61 77
con_nl: X 18 20 BH 14 505 con_n0: X I8 41 BH M £ ; study_size: 69 39 53 55 40 16 19 23

A EL */ 5

option linesize=120;

%let study_size=20;

data eff_sizeset;

input case_nl case_n0 con_nl con_n0@@;
k=_n_;

*In(OR) M HARHERATHE , e B RN RUE | AT

TESEAEAHRL B */

sample_size=case_n0O+case_nl+con_n0O+con_nl;
or=(case_nl*con_n0/(case_n0*con_nl));
eff_size=log(or);
var_eff_size=1/case_nl+1/case_n0+1/con_n0+1/con_nl;
se_eff_size=sqrt(var_eff_size);

* 7R egger’s R FAN AR i y A H AR & x*/
egger_y=eff _size/se_eff size;

egger_x=1/se_eft_size;

7% A EON R (In(OR)) #9722 8 B 00, RUBE 5 46

T Z R )

inv_v=1/var_eff_size;

eff size_inv_v=eff size*inv_v;
cards;

27 19 25 45 34 25 29 30
39 29 42 63 82 40 60 62
56 50 39 67 43 13 65 34
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run;

Fepe 2
[k sk ok /Eﬁ_%ﬁﬁ.gig;ﬁ ok ok ok s sk ok |

[ B TRy . RS 90 1 S IR P S A R A e

B e

/* egger’s KIS HEIT */

ods listing close;

ods output parameterestimates=egg1l

(keep=Variable Estimate StdErr tValue Probt
rename=(variable=STD_EFF Estimate=coefficient));
proc reg;

model egger_y=egger_x;

run;

ods listing;

data eggset;

set eggl;

if _n_=1 then STD_EFF='bias';else STD_EFF='slope';
CIL_95=coefficient-tinv(0.975,&study_size-2)*stderr;
CIU_95=coefficient+tinv(0.975,&study_size-2)*stderr;
run;

data egg2(where=(STD_EFF="slope")) egg3(where=(STD

_EFF="bias"));

set eggset;
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run;

I* 77A: egger’s Kl tH ERAE eggset*/

data eggset;

merge egg2 egg3(rename=(STD_EFF=STD_EFF1
coefficient=coefficientl StdErr=StdErrl Probt=Probtl
tValue=tValuel CIL_95=CIL_951 CIU_95=CIU_951))

; Tun;

quit;

I*begg's K AT */

/* F=A In(OR) By 5 2231502 A (sum_inv_v)*/

data begl;

set eff_sizeset;

sumO0+inv_v;

if _n_=&study_size then sum=sumO;else sum=0;run;

proc sort; by descending k;

run;

data beg2;

set begl;

sum_inv_v+sum;

run;

[* FEH In(OR) FE 2281802 FUAY BRI (eff_size_sum_
inv_v)*/

data beg3;

set beg2;

suml+eff_size_inv_v;

if _n_=&study_size then sum=sum1l;else sum=0;run;

proc sort; by k;

run;

data beg4;drop sum sum0 suml;

set beg3;

sum_eff size_inv_v+sum;

run;

/* P24 In(OR) B FHIMA In(OR)- By 22 v I y* */

data eff_sizesetl;

set beg4;

y_mean=sum_eff_size_inv_v/sum_inv_v;

v_asterisk=var_eff_size-1/sum_inv_v;

y_asterisk=(eff_size-y_mean)/sqrt(v_asterisk);

run;

/* 774 kendall's 2280 v/

proc corr data=eff sizesetl kendall outk=kenda(keep=var
_eff_size) noprint;

var y_asterisk var_eff_size; run;

proc transpose data=kenda out=kendall3(keep=col3 col4

rename=(col3=n col4=tau));

2009 [ G E 5 4 £ 48
EBM] ©
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/* 772 kendall's 1547 B AR UERR | Begg’s K z {H 1 AL
il P AE */

data kendall;set kendall3;

kend_score=n*(n-1)*tau/2;

se_kend_score=sqrt(n*(n-1)*(2*n+5)/18);

z=kend_score/se_kend_score;

con_correct_z=((abs(kend_score)-1)*(abs(kend_score)/
kend_score)/se_kend_score);

p_z=2*(1-probnorm(abs(z)));p_con_correct_z=2%(1-
probnorm(abs(con_correct_z)));

run;

/* Y24 macaskill's fE UG FR T */

ods listing close;

ods output parameterestimates=macl(keep=Variable
Estimate StdErr tValue Probt

rename=(variable=STD_EFF Estimate=coefficient));

proc reg data=eff_sizesetl;

model eff_size=sample_size;

weight inv_v;

run;

ods listing;

data macset;

set macl;

CIL_95=coefficient-tinv(0.975,&study_size-2)*StdErr;

CIU_95=coefficient+tinv(0.975,&study_size-2)*StdErr; run;

data mac2(where=(STD_EFF="Intercept")) mac3(where=
(STD_EFF="sample_size"));

set macset;

run;

/* 72A: Macaskill’s #3080 H 44 4E Macaskill*/

data macset;

merge mac2(rename=(STD_EFF=STD_EFF2
coefficient=coefficient2 StdErr=StdErr2 Probt=Probt2
tValue=tValue2 CIL_95=CIL_952 CIU_95=CIU_952))
mac3(rename=(STD_EFF=STD_EFF3 coefficient=coefficient3
StdErr=StdErr3 Probt=Probt3 tValue=tValue3
CIL_95=CIL_953 CIU_95=CIU_953))

; run;

1% 77 A =R B0 A B PR 4E (begg_egger_mac) & =
G i) 45 SR AR A R Y/

data begg egger mac;

merge kendall eggset macset;

file 'c:\Publicationbias.txt' print n=ps notitle;

put

#1 @34 "Begg's test"

CJEBM
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#2 @2 99*'-'

#3 @2 "Number of Studies" @22 "kendall's score” @39 "Std.
Dev.of Score" @72 "Z" @89 "p>|zl"

#4 @2 99*'-'

#5 @2 "&study_size" @22 kend_score @39 se_kend_score
@727 @89p_z

#6 @57 "Con.corrected" @72 con_correct_z @89
p_con_correct_z

#7 @2 99*'-'

#9 @34 "Egger's test"

#10 @2 78*'-'

#11 @2 'STD_EFF' @12 "coef." @22 'Std.Err.! @33 't' @42
'"P>Itl' @56 '[95% Conf. Interval]'

#12 @2 78*'-'

#13 @2 STD_EFF @11 coefficient @22 StdErr @33 tValue
@42 Probt @52 CIL_95 @67 CIU_95

#14 @2 STD_EFF1 @11 coefficientl @22 StdErrl @33
tValuel @42 Probtl @52 CIL_951 @67 CIU_951

Chin ] Evid-based Med 2009, 9(8): 910-916

#15 @2 78*'-'

#17 @34 "Macaskill's test"

#18 @2 80*'-'

#19 @2 'EFF_SIZE' @15 "coef." @25 "Std.Err." @36 't' @45
P>Itl' @59 "[95% Conf. Interval]"

#20 @2 80*'-'

#21 @2 STD_EFF2 @15 coefficient2 @25 StdErr2 @36
tValue2 @45 Probt2 @55 CIL_952 @70 CIU_952

#22 @2 STD_EFF3 @15 coefficient3 @25 StdErr3 @36
tValue3 @45 Probt3 @55 CIL_953 @70 CIU_953

#23 @2 80*'-';

run;

m

dm "inc 'c:\Publicationbias.txt"";run; quit;

Jefsr
[k skl ks ke ok ok %#%ﬁﬁéﬁﬁﬁ testestsofestole ksl ksk ket ok |

2.2 IFEHERIMeta HT I Egger’stili . Begg st
FiMacaskill’s# 36
PL Zhuo!"? — SC A1), 5 B UL Y5150 2 22 M 30y

2 REEABANESMHRTERZAREDRE (X:SD) % RHBEHIRIEFXEAEAYE"

o FAREEAHBAN (NGRSt YN
It \
A S
n LDC-C ( mmol/L) n LDC-C ( mmol/L )
Crouse JR! 1999 15 4.22+0.47 12 4.53+0.44
Crouse JR? 1999 15 3.83+0.31 33 3.8010.80
Mackey R 2000 25 4.71+£0.73 41 4.18+0.70
Merz-Demlow BE 2000 13 2.14+0.18 22 4.82+0.91
Gardner CD 2001 31 3.50+0.50 24 4.78+0.96
Wangen KE 2001 18 3.01+0.21 15 3.8510.52
Jenkins DJ 2002 41 4.14+0.70 20 3.80+0.59
Lichtenstein AH! 2002 22 4.70+£1.12 13 2.31+0.18
Lichtenstein AH? 2002 20 3.83+0.43 24 2.8710.49
Steinberg FM 2003 24 2.86+0.49 18 3.2240.21
Begg = test
Number of Studies  kendall’s score  Std.Dev.of Score Z pr|z|
10 -17 11180339847 -1. 620626225 0. 12837877249
Con.corrected  -1.431083506 0. 162406284
Ezzer's test
STD_EFF  coef Sd.Err.  t Pt [95% Conf. Intervall
=l ope 0.67454 0.62336 1.29 0.233h0 -0.h323244068 1, 88140688373
biaz -3.13510  1.72638 -1.82 0. 1084 SELUIB774 0,54hR803946
Macazkill s test
EFF_SIZE 3td.Err.  t Pt | [A53 Intervall
Intercept -0.60705  0.32674 -1.86 0.0934 -1.308218336 014411683236
sample_size 0.00B81  0.00599 1.14 .2886 SMILIF RS 00206324828
2 KEEABAESLDL-CXEMMeta th X RIRHARILLER
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RUE Y Meta 73 A = Ff G 50 (1 SAS 7 52 B A
ZSCHAN 8 A FEHLAT REGRES , 51T Meta 430 LA ]
R AR A 1 AT ol 375 {1 235 T P O [ e 1 2%
B2l T A AR R G T v [
IAE SR 50 % G2 FE B S X 42, T HAY 6 Midge 2
A Hrp R 5 T L 2O PR AR
10 D HARAIEGE . A SCHP i % T S A58 028 — 1
B R, SRR 22 S EEA R R Ik 2.

T IR SORXS “ R Rl ™ FEAT AN, 2 —
B BRI . dE AT AR SC SAS RR Y, = PR 56 1 &
LI 2, PL 0.1 K86 /K 1, Begg’s K686 ( P=0.152 ),
Egger’s 45 ( P=0.107 )l Macaskill’s £ % ( P=0.289 )
SRR R R R, S5k,
AL SAS FEJF 1Y Begg's Kii 46 Fl Egger’s K 40 45 R 5
Stata FAFIBATH R —3 M5 04518 — B
WA SEATEAE R Fmfa” , FIH Meta 53 B4
WL T ISR

SRR SAS R :
e 553 KOl A RN R B AR
*%)? kel |

/% nl: BEAR 14K smeanl: BEAS 1 Y950 ; sdl BEAR 1 AR
2% 5 n2: BEAR 2 BI4N smean2: AEAR 2 M9HL; sd2 FEAR 2 AR
2= ;study_size: WFFTEL */

option linesize=120;

%let study_size=10;

data eff_sizeset;

input nl meanl sd1 n2 mean2 sd2@@;

k=_n_;

sample_size=n1+n2;

1* BRUE R 2E K cohen ARUETRIYTHEL , B IEFEHE
KON R, ATTE A AR A ek */

md=meanl-mean2;

eff_size=md/sqrt(((sd1**2)*(n1-1)+(sd2**2)*(n2-1))/
(sample_size-2));

var_eff size=sample_size/n1/n2+(eff_size**2)/2/
(sample_size-2);

se_eft size=sqrt(var_eff size);

I* 77A: egger’s K FN AR 5 y A1 H AB B x*/

egger_y=eff_size/se_eff size;

egger_x=1/se_eff size;

/¥ 7 A SO RUEE ( SMID ) B 7 2 808 0w RUEE 5 HJ7
ZEERZ A+

inv_v=1/var_eff_size;

©2009 W EfEE EF K B
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eff_size_inv_v=eff_size*inv_v;
cards;

15 422 047 12 453 044
15 3.83 0.31 15 3.85 0.52
25 471 0.73 24 4.78 0.96
13 2.14 0.18 13 231 0.18
31 3.50 0.50 33 3.80 0.80
18 3.01 0.21 18 3.22 0.21
41 4.14 0.70 41 4.18 0.70
22 470 1.12 22 4.82 0.91
20 3.83 0.43 20 3.80 0.59
24 286 049 24 2.87 0.49

run;

e £y
[k skt kst ke ko ;ﬁ,_%[gé}g:ntﬂg sdesksde stk stk ol kst okokok

e 55 A s R0 3 SR B AR A
B sy

PR = R SR A5 e M
il:m%\’)

By —
[k s ks e e e s ok ﬂ%_%ﬁﬁ’éﬁﬂi ekt ok ook |

3 45

Meta 53 2 —Ff i F T SCERZR R A 58 1 28
TG 5 %, TR S A Al A OC [ BRI Jf oy A2 T
A VBET AR IR 55 A SR DR SR AR 48 T T A A R
HEEIEH . {0 Meta 23 M7 14518 5 32 2145 B i
RIRIRZI . Meta 23 BT A AT REN AR 92 R) L 11) BIT
AR5 (RN E & RAR L RBTE), T HAA T
O RRMIMFFREE R, O & FRAR LR OIB5E R
fIEr] BE2x A B A X 1), 3X 25 T 3 Meta 73 BT IO 435
W R R 1l B LL, R Meta 43 #7485
WAEDLR Z A, PEY Meta 28T B9 & 3 0 fay & — T
WA/ TAE 1,

“T B EOW, AT N TR
Meta 3Bl th By “ KR lmfa” e BmAAAE. Tk El
R DA K IME R AR AR, FEAS & i S AR A
JIAE BRI, A A IBIFFETC A Koy, D ETIE 2
PR e 2HIE 5 50T = A BR AN 56 3%, Tl m]
BEAAAE A R e 51, BrLL, “Ueh B 338k B
W > R B XS BRI R S R R e J& A7
T, S —FE P PR I ik . X Rl — i 2 BB, AN
[F] L n RS R TR Y SE e Bk . BT it
FE T O R RO T R RN SR AR
M777% , AN Begg’s ki \Egger’s ki3 Al Macaskill’s £
55 25 W FH T Meta 43 AT AT 30T ME & T/ . Begg's
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A 56 DA M A P 807 Ak e A3 A T 1 O 22
JETAFATE Kendall’s #HOCRHAIE “ KRl &1
TE A AHOCHEARTE IR R 278 2, A
FFETE 71, Bgger’s K LAFR AL BIRLN Ak 1152 Sk g A%
TR Al T B R B (PR ifE iR i 81800 h A A8 i
T fAY LR M (AR BRGNS T
% BAH R R AAHE; Z, AN RE A A
AAE ¥, Macaskill’s K 36 LSO Ak 3 Ay o7 28 o 1
FEAGIECA F AR &, - LASON AL T8 %) T 228500
R ST AR AT | AR A g , 5 T U R
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