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1. A2

WAL B0 B2 A7 E) F31E 2ok ARASHE AT Wo]
£ AWAAE VLol AR WA 2L e 53 484 S 1
of vElE A W EL AT F AN HTE 247 A
+ W= (Sensitivity) 2} 5 o] = (Specificity) ol A b0, E3F 5L tidAtl
Bo] T ARANE vlLake AAA oA F AR AAelH a2
RIzke] BAo] 2Aolth, mebA T ATAAE Hl ek Qe e oI op
o] Q42 e wEREA ) AN} 5 25,

A2 0 AETe ARAN AT} A%4A wE w9
Zk(threshold value)©ll &J 3l VI =9} Sol=7 AAHFHEE FY
BA 7} AS5H T o] & FAIS vk A -2 F A Fslrhal gk} (Reitsma 5, 2005; Harbord
ol¢} th2 Al L tgAelAl F ARAAE BF AAsto] 8l & ] s FA] 7= 4
dAd ol T Zlo] oAl I S 3 Y] Solx AR =2 g A o] ol dEH, 53] ©]
T AV AR T2 AE el Fop B ¢ ity wheba] o2 sk ohelEF WTke] Aba
A AR 2 WERREAL2 BAE5 o]y o] fE thHE AlEHEA S Aottt i, 1
A=} Eolx o] F Ax Z HE 313 ROC(Receiver Operating Characteristic) =41
£ WEREAH2 A ES) Solx 2 4S FEF 5 gl ol BRE B =RdA e
(Reitsma <5, 2005; Harbord 5, 2007).

E =2odAE /359 AZ(coronary artery disease)] Hthol] AMSE = B ot =53} 4]
ZF7 R 7] (pharmacological stress echocardiography)oll Al AFEE = F AESA S v 3 Picano 5
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£ 1: Dipyridamole-stress versus dobutamine-stress echocardiography for detection of coronary artery disease

Sensitivity Specificity

Authors Year Dipyridamole Dobutamine Dipyridamole Dobutamine
Martin et al. 1992 14/25 (56)+ 19/25 (76) 5/9 (56) 3/9 (33)
Salustri et al. 1992 18/28 (64) 16/28 (57) 16/18 (89) 14/18 (78)
Previtali et al. 1993 34/57 (60) 45/57 (79) 22/23 (96) 19/23 (83)
Beleslin et al. 1994 88/119 (74) 98/119 (82) 16/17 (94) 13/17 (76)
Gruber et al. 1994 12/17 (70) 12/17 (70) 22/24 (92) 22/24 (92)
Dagianti et al. 1995 13/25 (52) 18/25 (72) 34/35 (97) 34/35 (97)
Sochowski et al. 1995 16/24 (67) 17/24 (71) 19/22 (86) 18/22 (82)
Pingitore et al. 1996 75/92 (82) 77/92 (84) 17/18 (94) 15/18 (89)
San Roman et al. 1996 49/63 (78) 49/63 (78) 38/39 (97) 37/39 (95)
Minardi et al. 1997 32/44 (73) 33/44 (75) 2/3 (67) 2/3 (67)
Santoro et al. 1998 18/33 (55) 20/33 (60) 26/27 (96) 26/27 (96)
Batlle et al. 1998 34/41 (83) 33/41 (80) 15/15 (100) 14/15 (93)

+: Number of test positive/total number(%)

(2000)0] AAE 1299 A= 2tz o) b WERE NS A Lslo] AFE Qokely, T
WA Yo 2 RoR WEHEA Anel Mtk F AN GRS Aol2A A WA BAE
Dipyridamole $}& &A% o|m, T WA HAAM= Dobutamine ¢t &AW o|th. & 19] 128 d7 =29
2 ATl B S} Bl 7} A Al glek.

2. A2tYgol HE

2 19 AAE 128 =22 5 Ao AASE F AAFPH Q1 Dipyridamole(7FeFs] DI) 7 A2}
Dobutamine(Z}2F3] DO) AALS] IR E 9} So|= 2 R Alst 324 34 S Ao 2ot 919 9
He M7 E o Eolr x| FRA o)1, ol o] P B2 2 AWM 3(logit transformation)H AT} &
o] X9 F4t otk off Aol A A& WIZE, B+ 505, 12 DI AL 2= DO AARE A4
Eis=s

O'il OA1A2 O A1B1 TAIB2 0.011 0.005 0.003 0.003
cov = O A241 0'32 OA2B1 O A2B2 _ 0.005 0.007 0.0001 -0.002
| osiar oma2 o3 omm | | 0003 00001 0018  0.022 |
O R2A1 T R2A2 0 RB2B1 0'%2 0003 —0002 0022 0032
0.248  0.123 0.103 0.016
) 0.123  0.170 0.056 —-0.090
logit(cov) = )
0.103  0.056 1217 1.145
0.016 —0.090 1.145  1.429
TEA AFE B DI AAA 5Ll ol 27k F24k2 0.0030]31 DO FA|A WA=} &
ol 7ke] FEANS —0.0020|t}. BT PTA F AR FEAL 0.0050]| 1 Eo]EA F
A FEARZ 0.0222 F HARY So|=7ke g4to] g A velgth. A4S AHEE 7+
AAL A 117.}594 EAF0.01134 0.007 5t} 2+ AAR|A] Eo)x 9] E4F0.018% 0.0327} B =A]

ek =AW Fo ATE vse Aol

52 & Pearson®] %8 AAATE A5t P9 thd 919 A3 A= M=} 5
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= 29 FRAGolH Bl 2bA obelel 2k 2AME B NFE e Solw 5x]e] FBAGel Tk,
1 PA1A2  PAIBI PAIB2 1 0.549 0.206 0.186
R = 1 PA2B1  PA2B2 _ 0.596 1 0.006 -0.128
- 1 pep| (0187 0122 1 0.916|
1 0.028 -0.182 0.868 1

o] AAATY FAALL t = rvn-2/VI-r7} AFE n - 29 + BEFE o] g3t Tt
(Snedecor®} Cochran, 1989, p.187). o 7]A n& AF=5& ot}

0.06 0.52 0.56
0.04 . 0.98 0.69
P-value = s
0.56 0.70 . < 0.0001

093 0.57 0.0002

ZAWUE Ho| A3E B DI HANAEAL Dol A 1A =e} Eo| =9 JBAG(F28HE)°] 0.206(P =
0.52)°]™ DO HAKAAF 2)0lA MAEL} So|=7ke] FdAIGE —-0.128(P = 0.69) 2 2F F2]31A]
oth. 18 DI AAR] T2 E2 DO AARY] U= 7R AdAlgE= 0.549(P = 0.06)°] ™, DI AR
E0]%T29} DO AALe] Eo|=7ke] AFA4E= 0.916(P < 0.0001) 2.2 Eo| T 7k ATAL ul 7% 7o)
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52 of kI &

=29 MAF7F FE3] 2A , 9 EE 50|70 Tt 19 772 3s 7HA= Afoll=
ZANTE UAEe}t 2AHSTE Eojzo HFEE 7o) AYFA ek=th o] Aol vE
o] A AP & WEEA 23L o] 23 4 9t} (Riley 5, 2007a; Cho$} Cole, 2006).

) A7k ™ A 7]1F AAHreference test == gold standard)ol] &3l HAS LRI
= Apoll Al AALEATT FHH LR Uehd Al AR, S(-)2E eI /HAl= v
Ao R BRHALE o] 71 Al A thE A AK(index test)E B 7Fatn, idA] A=l Al

N
N
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Reference test

Positive Negative
Index test Positive TP; FP;
Negative FN; TN;
Total RP; = TP; + FN; RN; = FP; + TN;

Z MAF7F N; < W], FAFA R4 (true positive; TP), 9124 A1~ (false negative; FN), 9] 9FA] 2} (false
positive; FP)2} 22/ Ak~ (true negative; TN) 2 I3 H WA =7F AW, o] 2 HE So|=9} s
A THATE %, Wi ofel & 2014] AR RP; = TP, + BN, FoIA] 4475 TPi2| vl&ol
H, Sol=& S84 RN; = FP; + TN; SollA] F-542> TN 9] vlgolt}. WEHZAoA] & A+
=t nd W, AR (= 1,...,n) AFA FS5H UPEE Py = TP/RP 0|1, A5H o=+
Pp; = TN;/RN; 2 A o] H T}

o=k A &} v EHEA W (bivariate random-effects meta-analysis; BRMA)S F 7IX] 2 &2
T don, ZF AAPPHOA RIZES Soleg oo R Fo] EA = w1t ojHE AP ET o
£} 413 (between-group BRMA; B-G BRMA)3} W17} S o= 212kl ol = A3 2 o] We
S8 Fo] FAste W ol AW &} vl eRE A ¥ (within-group BRMA; W-G BRMA) 2.2 24
o} #7F ol A A3} W EREA (B-G BRMA) A= 5 U Aol 483 7 AR & 4] vizt=
= AE FHo|a 3 3] FolE= AR FYolghs 7o 2ASA, W oW AF R o
EREAI(W-G BRMA) ol A= A7 v @y o] A& SHolehe 7Mool A w3t ojHs =
%(B-G BRMA)Z} 71} o9 2 (W-G BRMA)2 Wh W57k A 2 TFE ¥ 235 AZ9] Je)7} 5
s,

=

=

olAl iR AT F AAFI (J = 1, 2) 7oA ARSI A=} 2ANASE So|=E 7
Zt Y48t Ypieh @ o]ol] 2 AT F7F o] e Y &3} Wl EHE A (B-G BRMA) 232 th3-3 2t}

Yai Opii Sﬁ i SAjiSBjiPwji
el R AT Il

Bji Bji SAjiSBjiPwji sBji

0. A 2. TR
(Aﬂ) ~ N [@AJ]’ 9/‘]’ Q=| Two TR 3.1)
Opji Bj TAjTBiPY) Tg;

A7IA 2 AFONA 04i 2} Opjiis Yai 2t Vi Sl Fgk(true value)©) 1, 5458} spjive T LAF0|H pyji £
TL Aol ZANS RINE e} ZAMS So| %k ¥y ;9 Y ZFS] AW (within-study) -7 40]
ot AR BT B oA = zF A7l A9 DA AR A= ol AR S5 2ol i Afo] T thE
ol2] 7k ] glof| &3t Apo], ThA] ol A& the AT =wEY old4dS BEEH Bk ste] A}
WS RRITE 0459} Opie 22 8 (pooled value) B4;9k B 5 7HAIM, EFELAT} 14,9}
75;°]3L, AFZHbetween-study) FHATE p,;Q B2l FEE ATk 7Hsch durd oz
Z B2 Ba; ) B FA TN AT HlEREA A AES WA "t SellA Ags g as)
WEREA oA 5t 052] REE WA G A5 A H B 05 A fived effect) 2 0]

7+ oW AYE WEHEA(B-G BRMA) BFL A7) FBAS p,;% A7 FBAS
P& RHe BYolth. 27k olvlek WA} BERLA (B-G BRMA) BRI m4e] 255 ofof
e BB A FPL The) 2Tk T @AY A2 NREs Solwg s, AAk 1%
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A2 E-olth =, oFl A 3.2)01A j= AAH 1 = AAF 27 dH

B - (?,] _ [Z (@ +6j,~)'1)_1 (Z (@ +6:)" Y,,-),

Bj i=1 i=1
cov (B)) = (Z(Q +6;) ] , (32)

0:17]/‘:1 th = (YAjta YB]I) O]tq 6]12}9 = /q (31)011 Zﬂ}‘]g H}'-C‘q’ 7Lq3 —EE?_].' _irjg‘?]_ —]—'j—_/;\"ﬂ TOTQAJ 7\5]
A2 theel F A8 AZS o8tk o71A ne AF =g Folth

F=@B)cov(B) (B) ~ F.n-2.

q»%z T olAY AFEI} HEHEA(W-G BRMA) BYL i) ATolx] wzws} Sof
ZA7boll A 5 A4l TSl = AW ke 22} Ve 9 Yook & W) TH3} 2T,

[Ykli) ~ N[ [lei]’ §ki]7 S :( Stii Sklisk22ipwki)7

Yioi Orai Sk1iSk2iPwki Sini
(Qku] N[{ﬂkl), Qk] Q= ( e Tk1T1;2ka)’ (3.3)
Orai @) Th1 Th2Pvk Ti»

A7 ZF AFNA 612} i Yiai 2t Yioi®] FHgk(true value) ©] 3L, 5,2} 105 EFLAFOIH pypie

FL AFolAe F Akl thell 2R HSE 3 Vi@ Yioi 7o A7l (within-study) 7370 ot

283 642} Oie T2 z“‘ﬂ‘ﬁ“(PO(ﬂed value) Bu S BE 7MY, EELA7) 108 ol AT

ZH(between-study) AHAAGTE py A BFEZANA FEH Aot 713 5o

U o)Wz WG E T} WEHEA(W-G BRMA) & ‘iow Bao] A o9

3t
ALe t1e ) 2k WAES} Sl Zzelx T AANE vase, NEe} Solw
=, ol 4 G4l A ki TIZHE E S| w7} Hk

[;k_(ﬂkl) [Z(gk+ak, ] [Z(kak,) Ykl],

i=1

cov (By) = (Z (Q + 6,&)—1] , (3.4)
i=1

A7 Y = Yrai, Yioi) ]Eq 618 Q= A (3. 3)°ﬂ xﬂ/\]E] uie} 2o} T3 249 249 §94 A
A2 U39 F AAHS5AZE o] &3ttt 9714 ne AF=gFolth

= (B) cov(By)” (k) ~ F(l,n-2).

2 3.3 (3.3)NA sajis s8jis Sktis Sk Puwiis Pukis A ATHIL 73] ZF AFE=E0AA ol &
33t} (Van Hoawelingen 5, 2002). 53] 7+ 599 A v dHF o2 R E ALbe = =g}
S0l Aol p,; = 022 AT T2} ABANL] 97} ohd T whgwSo] 7ol
=00 7H4e 5 Uty B Ba;BpTaj T8 FAL AThE Uk}l & 4 A5 (Restricted Iterative
Generalized Least Square; RIGLS)S ¥H5-2 0 & AR2-3to] 4317 "t} (Riley 5, 2007b). $+HE 3=
H7Ahe) ol 24 47 o] 4ke] Aol Bodjth,

eu il =]
Ab-gEA

SHolth

1=}
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pu
T~



o2 LA, S5

chAEF Ng 83} o EHE 4] (Univariate random-effect meta-analysis; URMA) 232 2] (3.3)0] A
Puki = pwc = 022 F wjo]t}. I8j22 URMA B3 a3 2t}

Y Or1i 2
) I | B
Yioi Orai 0 s
2
],ﬂk], 9k=[7’“ 3] (3.5)

32. 0 BA IR S0l Lt eid e ot HEf 24 2

B =T oA ARoA 1z T JIAAR] DI AR DO AARE 5 Y AACNA AA
3}04 747 gk ] migee} ¢ Ao Solwrt £AHE 49 AR o A9ay) weRR
2] (multivariate random-effects meta-analysis; MRMA) 282 A 3lc},

olAl AR (i = 1,...,n) A4 DI AAHAA D2 DO AAKAAL 2)0ll 4] ZH2Ee] RIZEE = Py, =

TP;/RP; 2} Pay; = TPZz/RPZz o|a1, Zt7+e] 5o|% 4= Pyii = TN;/RN;: 2} Ppyi = TNy /RNy o]t} FE3F
iR AFNA Yaust Yanie 2t 23088 DI AARSE DO AR RIZEE )AL, Vg 2} Yioie 242t
ZXWEE DI AAEe} DO AL Eol=olth ZF AFoA Yk =A, B; j=1, 2)2 2, Y2} 0
MRMA E&oj| 9] 27142 th-3} 22t}

. : 2
Yaui Oa1i Sati SALSA2iPwine  SALSBLPwing  SALSB2iPwisp
2
Yai ~ N Oa2i S5 8 = SA2iSALiPwigra Saoi SA2iSBliPwisg  SA2iSBiPwisg
1 |
Ypii Opii|” | SBUSALPwipa  SBLSA2iPwigs 52 SBUSB2iPWipp |
2
Ypoi | \Opai ] SB2SAlPwipa  SB2SA2iPwig,  SB2SBliPwisp Sgoi
Oa1i [ (B | 72 TAIT TAIT TAIT
Ali Al Al A1TA2Pv410 A1TB1PvA 15 A1TB2PvA 1
2
Onzi| N Baz ol oo |TeTale, Tas TOTB v TOTRPMB | (3 6
, Qf, = 5 . (.
Op1i B TBITA Pvpa  TBITA2Pvap T TBITB2L v
BI
2
Op2i L \Ba2 ] TR TALOvia  TB2TA2Ovis  TB2TB1Pvis T
ol e = A~ = = [e] [e]
thA = A 53 v EREA (MRMA) 230 F4H 248} o]of st EAb-F24 82 o33} 2
Bar
n | Baz
B=\. Z(Q+6) Z(9+6)1Y, :
B
\B2
n -1
cov (B) = Z(Q+6i)l) : 3.7)

A7V Y i = Yaui, Yaoi, Yaii, Yeoi) ©1H, 6;2F QE 4] (3.6)00 AAIE vhe} 2o}
FAE 24 §YA AL o2 22 F AAFTAFE o] 838t od7A ne dF=EFolH,
2 AL ZHA g0l Th

F=(B)cov(B) (B) ~ F(l.n=2)1-1),
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Im

T ZICHAAe| HIwof| CHEH BIZEE=2t

2 (3.6)] 24 B2} Tij (G=1,2;k=A, B FRL At w3} Z 2 X< (Restricted Iterative
Generalized Least Square; RIGLS)S ¥HE-2 0 & ARZ-3lo] 4 } Al @} (Riley 5, 2007b). +=HH
AAT ] FH o= H 4 8 o] A=wo] Badith 4 3.6)%A pui, =py, =0k =A, B; j=
1, 2)o= 5 uf v 7§o] 54 URMA 23 o] "t}

Yaui [ (6a1i ] 5/2411‘ 0 0 0

Yaoi i 2

A2 Y Oa2 sl 6= 0 sy ;) 0 ’

Ypii Op1i 0 0 s3, O

Yo [ \Op2i) | 0 0 0 s

Oa1i [ (Bai ] %0 0 0

O 2

A2 - N Baz ol a- 0 73, (2) 0 (3.8)

Op1i Bai 0 0 75 O

Opoi [ \Br2) | 0 0 0 13
= A &9 W ERE A (URMA) 230l A ji A AAke] RIS (k = A)2} S0 =(k = B 3=}
AR FAR o2 g3 2k A7 A ZF FAR] e RS Eo)lE e R ) o)

n " 2 22 n
R izt Yujil (Sk/'i + Tkj) Dy Wi Y

kj = - 7 >
Tommy() Zhiow
o 1 1
var (B ) = = o , (3.9)
( ) 1/( Sei T ) et Wkji
71 A
1
Wi ji N
%ji +TI%j
oty FHH B4 7oA AL Y 1 AR BAFE o] &gttt 974 ng AF=wgolth
_ P (n—1)
SE(Bx)

‘j‘ﬂ—'_"‘ /ﬂ| (3'6)01]A—1 Pwiaipr = Pwiaigr = Pwinopt = Pwinogy = 0= = U:H W-G BRMA 23 o] ﬂtq’pwl}xmz =
=008 & Eq] B-G BRMA 2 3jo] =t}

Pwinoar = Pwigigz = Pwigp

4. MAI=E 24

3
FXL

1ol AAE BAE % 712 A AL el 129 A= AHE-E Menke (2010)9] Al
Ao} e mraae ?@%iﬂﬂ. enke (2010)= 8 742 Akl e VzkEs} Sof
29] o] e} Al thatel T2 aBE AASAH, olof uekstel chule e A o2 By
sk,

4.1, THHZE 2N E D) BIEFS AY(URMA)

A 53} WA o) 24 54 By

= Bazs Bpis Pt REFAF REo AT E
Al itk 83 o] FHH R4E HE “J 5o L2

Al>
o} Bolmo) 45 ol Pe] EEL A7} AAS
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= [=3) o
I 3: URMA R 3o o3t B34 3 24
R B B9 EF L AKSE) P =1+ Po] 129 2KSE)
w7E DI 0.815 0.149 0.693 0.155
DO 1.140 0.129 0.758 0.154
= DI 2.484 0.329 0.923 0.168
Sol%
DO 1.787 0.324 0.857 0.168
H 4: W-GBRMA R 3o 9|3t B F4 23} Hab
Bl B Be] % F 2 XHSE) P=(P)/(1+eP) Pe] =9 AK(SE)
e DI 0.785 0.150 0.687 0.155
DO 1.121 0.135 0.754 0.154
Eox DI 2.490 0.371 0.923 0.171
o DO 1.773 0.346 0.855 0.169

it} DIgt DO AR B5FoflA] URMA E.gof o) d

= U5 Atk URMA 23 s £49 A7 24ah-g24t Fd2 ‘:]”—-')r ﬂt}
0 0 0 0.144
0 %, 0 0

2
I
I

0 0 0 7

DI ZAAL] So|x9] 4k 0.5220]3 DO AARY] Solxe] B4ke 07672 WItEe] H-9H ) uf¢-
2 ZAo= Yt

42. 0|HF i 2 2t OIEH241(BRMA)

22 231 4R SABE P} o RYWG BRMA)E SRR 3 £ A Y2
Aol A2 S7E AAolne B = oﬂm oY EYOCBRMAE FFo 2 B
o

-

o, thi = A a3} W ERE A (MRMA) ol M= 2 o Eﬁé(W-G BRMA) 2} 72}
G BRMA)S B 7bste] A3t} o)A 7 AARY gt o] T =7t Ad4S 1?4@; U]-x]—7]—
A2 7 AR f‘a &) Sol& ko) e e Ty oW EE I 2P (W-G BRMA)2| 24
A= vt 2t

W-G BRMA 23] &J3] 49 gho] URMA & %4 ol vl oF AL e THAIE F
o] #4+H2 oFF AX Tk W-G BRMA 230 &3] 24 E A77H fak-3 24 €2 o3 2t

T,241 TAITA2P 5142 0 0 0.152 0.117 0 0
Q- |2l %, 0 0 _|0117 0091 0 0 |
0 0 i TBITB2 v 0 0 0.854 0.897
0 0 TBITB2L v 72, 0 0 0.897 0.943
S o] Sol=xke] Fi4ko] 0.8978 2 S 7HAM o3t Aiks BE B2 VIR E S/
A THE 4182 URMA 239 Fik-giat sfdo] A-str] ¢kal, webs] URMA B3 o] &2 ¢
= AAFET}

4.3. Utk g 2 0 BlEH2 A1 (MRMA)
I} W ERE Aol 98 28H B Bar, Baz Bt Pt FAE B4 RELAVL R

v
22
ofi
£
jeiny
kM

|
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H 5 MRMA 230 o3 55374 9z} 24

A B B2 EF 2 XHSE) P =)+ Pl F 2 AK(SE)
w7t DI 0.778 0.149 0.685 0.155
R DO 1.115 0.136 0.753 0.154
Zo)x DI 2.466 0.358 0.922 0.170
K DO 1.752 0.340 0.852 0.169

H6: 7 HARES Zpoof th st A7 2 72l P-value
AF=NA T AN Aol Eolzol A T ANl Ao
URMA 0.129 0.162
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A% A
A H U3 E =07 AR BT =07 ZAAH Eolx =09 AR Eolx =0.9
URMA 0.682(0.0541) 0.690(0.0543) 0.885(0.0540) 0.870(0.0541)
W-G BRMA 0.683(0.0542) 0.690(0.0543) 0.885(0.0539) 0.870(0.0541)
MRMA 0.683(0.0546) 0.690(0.0546) 0.886(0.0546) 0.871(0.0547)
R
HAH RIZE =07 AR WAE =08 HAH Eol= =0.8 HAR Sol= =09
URMA 0.687(0.0543) 0.778(0.0542) 0.799(0.0541) 0.869(0.0539)
W-G BRMA 0.692(0.0543) 0.779(0.0543) 0.803(0.0541) 0.869(0.0540)
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28 23 Q0 o8 241 npo 249 wpo mELA)
777 A
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Multivariate Meta-Analysis Methods of Comparing the
Sensitivity and Specificity of Two Diagnostic Tests

Seon-Young Nam?, Hae-Hiang Song !¢

“Biostatistics Division, Department of Medical Lifescience, The Catholic University of Korea

Abstract

Researchers are continuously trying to find innovative diagnostic tests and published articles are accumulat-
ing at an enormous rate in many medical fields. Meta-analysis enables previously published study results to be
reviewed and summarized; therefore, an objective assessment of diagnostic tests can be done with a meta-analysis
of sensitivities and specificities. Data obtained by applying two diagnostic tests to a well-defined group of dis-
eased patients produce a pair of sensitivity and by applying the same medical tests to a group of non-diseased
subjects produce a pair of specificity. The statistical tests in the meta-analysis need to consider the correlatedness
of the results from two diagnostic tests applied to the same diseased and non-diseased subjects. The associations
between two diagnostic test results are often found to be unequal for the diseased and non-diseased subjects.
In this paper, multivariate meta-analytic methods are studied by taking into account the different associations
between correlated variables. On the basis of Monte Carlo simulations, we evaluate the performance of the
multivariate meta-analysis methods proposed in this paper.

Keywords: Meta analysis, diagnostic test, sensitivity and specificity, generalized linear mixed
model.
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