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2ULJLQDO $UWLFOH

7KH DVVRFLDWLRQ EHWZHHQ EORRG
K\GUR[\YLWDPLQ ' DQG VDWIRBNQYD

-LQJ /XR 8BHQ\X 4XDQRIXI /LQ /AW'QKXD &XL 3K’

'HSDUWPHQW RI 3XEOLF +HROQXG DR GQENGRRVOKDIGGRQJ 3URYLQF
OHGLFDO 6FKRRO RI <DQELDQ 8QLYHUVLW\ <DQML &LW\ <DQELDQ .

%DFNJURXQG D QG \2ERFAMMLRQV EHWZHRIQYEWRRGQ FRQRPHQWQBWLRQ
VDUFRSHQLRWUWRDHQVAD O DWEBRW LWKLINVPHRIG XFWHG WR H[SORUH WKH UHO

2+ 'FRQFHQWQ® WDRFHRBIH@®LPHDUFKHG WKH 3XEOHG DQG (0%$6( GDWDEDYV
SXEOLVKHG REVHUYDWLRQDO VW X%G [FR\Q MHDMY 6 QWDRWFNRLSIHDQUHG XSOW R G X Q B
‘H WKHQ LQYHVWLJDWHG GDWD IURP WK H \FHR @ MHXGVE H BAREKRIQVWFRHP YDWHF & SEO |
QLD DQG KHDOWK\ FRQVHUIRIGW URRGHO ¥ DWW XERB WR FDOFBQDOWWH WKH SRRC
HQFH :0' RI EQRRERQFHQMWDKVDRQ FRQILGHQFH SHOMX®EMDTH VWX GLHV
HLIJKW VHHFRWMR QDO W ZRRPDMWRIOH ® EBWMZR S U R \ZE WRKWD WHRRMRK®R RW VW X GQ B\
YLGXDOV ZHUH LPGOKGIG L DG RB®RR BB G FRRFHOWUDWLRQV WKDQ KHDOWK
0 g &, i #i , 6XEJURXS DQDO\VLV VKRZHG WEKRWKWKH PHWKI
EORRG RRQFHQWUDWLRQV DQG VDUFRSHQLD QG JKWVWEKH VRWRFERHHGRW K BW H L
H[KGLQJ REHVH LQGLYLGXDO VDDV &P H GHIDHEDIQ Av-BIU BB3H QHD DWLRQVKLS 6
DQDO\WLVWMRPRYHG FRQILUPHG WKH URRRV®RQHVE/QRW MG\HWHKIR @ M WXIODWY V D |
FRSHQLF DGXOWV KD2M4H PR FHIQ BWMDRVEK RIQX R DLW FODWI B URVSHFWLYH FRKR
VWXGLHV DUH QHHGHGGULRJFRQILUP WKHVH

.H\: RUGADUFRSHQLD YKVEWRIQYLWDPLQ ' PXVFQBORDNVNW PHWD

,1752'8&7,21 VWDWXV LQ FO L7ZIHRDHD KDUWD EWHEOHD Q LG
6DUFRSHQLD ZKLFK LVYHEGROWERG LRERBMELDQ RI WKH UROH RI YLWDPLQ
FOH PDVV DQG VWUHQJWK DV ZHBPOHDKHD OGN MIQAH S H\VI K\DVD ADIOWXL Y LILFAL
SHUIRUPDQFH ZLWK DJH KDV EHFRP® MIXVRSRUMWDEW HIRN@KEVY DQG D C
ZLGH SXEOLF KHDOWK SUREOHP GBQOQWR®SHQDVY XKHDVOORWQDEHGBOUHDVH LC
UHJDUGHG DV D FKDUDFWHULVWLH @ HIDAHUIOD OB MTREMNDAV/LDWE® HEHWER BB QD C
GLVHDVH KEHOQWHWWXGLHY KDYH VRRZ FRQFHQ\WPEWRRFUHDVHG ULVN R
SHQLD LV DVVRFLDWHG ZLWK YDUERXWQ GHFHOIWHN GV K © ORIDOPA FBDWHK BAIKN S L
KHDUW IDLOXUH FKURQLF REVWBREQLNBO SKIQMR @D UWHGXFHOG VRXVFOH
UKHXPDWRLG DUWKULWLY DQG QHX@RGHRJIRXQWMEDRH RH ORMLROUGRIUMEOH |
$GGLWLRQDOO\ VDUFRSHQLD LV DOGNRHDPRKR PHFGKIMGHVEIREGEGRWHNE RQ VDUI
KHDOWK RXWFRPHYV LQFOXGLQJ ILWNUBIBOBH® HER U WDND L /ASVWRDMVRI\R R & KD |
ORQJHU KRVSLWDOL]DWLRQ WLPHW\DQ E PIW DWW U IMPEE DR Y BHMEGELROQ |
WDWLRQ FDUH DIWHWWRVBDWRO EQWG KERM@WUROOHG WULDOV WR H[SORI
SUREOHP DVVRFLDWHG ZLWK DJH RLK/HU H) X W UL B/W RDU HBWXINH DBIBXFRPEL
WLRQ LQ WKH WL PRGFQXPHHHUW UBRPDMWIKQBEDMMDUFRSHQLD LQ ROGHU SH
UHVXOW LQ D GHFUHDVH LQ PXVFOHHRDMY RIQmMIBHRMDPHW RQ\ UFRGQRPL]H
EHWZHHQ WKH DJHVORKQ\ VDMXGLHWWROBHG WULDOV DVVHVVHG WKH HIIF
VKRZQ WKDW YLWDPLQ ' GHILFLHQ PADAVRICR/QU R BXMXHAF HR WD U ARSW®LDQG P
GHYHORSPHQW DQG WKDW YLWDPLQ ' VXSSOHPHQWY FDQ LQFUHDVH
PXWOH TXDOLW\ HJ JDLW VSHH , ,

9LWDPLQ '\LROXHEDW YLWDPLQ WK%W§ W‘Efé@? HSDE?"’ZES%S?
XP DQG SKRVSKRURXV KRPHRVWD VLY <DV ZH ﬁ%[ﬂq g)(i‘SbMYLQFH 2 K
DOLIDWER@FWLYH IRUP LWLWDPGERKYGURI\ )D[

2+ DQG WKH PDMRLPI'FW@ER@[D-WULWOKFXIFRP

K\GUR[\YLWDPLQ $OWKRXJIJK WKH Q@BYWHUHAE YOBW QLWLDO UHYLHZ FRPS(
WKH PRVW DFWLYH FRQW B B RQILDVMH. REXY R RIGW RW R Q D BKH S W\ G

2+ ' DUH URXWLQHO\ XVHGON W/RL BRVHVVDEDRRG B




K\GUR[\YLWDPLQ ' DQG VDUFRSHQLD

FRPSUHKHQWIQMHOPHWDKDV DGGUHNRE A AVQFHWR O RS, ZHUHDQDHBMVRY \
EORRG+ 'FRQFHQWQ DWUF®RSHQLD RIRE®RMXGFROFHQWQDBWYRQFRSHQLD
LHV KDYH VKRZQ D UHPORR®OVKLSREEWEHWRH HVWLPDWHV DFURVV VW
FROFHQWQBMMULRRSHQLF HORHOMWY WHKHMVHW PRGHO #BUBGPROWDXG\ KHWHUTF
UHVXOWY DUH QRW XQHTXLYRFDO ZDKXNHZWXFRIEG X VWG WKKH/ VE BWK V B/Q F
WDQDO\WVLY WR LQYHVWLJIJDWH WK B VX6 HQED \W®IRW WIRHF LIEW PR UB /& H
WZHHQ EQRREBRQFHQWQY® WDRERSHQODWWHU LQGLFDWHG VLJQLILFDQW DQ
'H FRQGXFWHG VXEJURXS DQDO\VHV W]
3$57,&,3$176 $1' 0(7+2'6 WLDO GLIIHUHQFHY DQG KHWHURJHQH
7KLV HODD\VLV EBAH G RQYEX U H 'S R U WWIBGDW RRE IG\W ® F \W REGOFR-ROGAPUHIRKLRRGON R |
WR WKH 3UHIHUUHG 5HSRUWLQJ ,WHPV XRUQ&\\W\MH P BIW D 5-X\HIN PDVV
DQG O0$HQVID\VLV 35,603 VWDWHPHQ@W REHVH LQGLYLGXDOV DQG WKH DV\
SHQLD PXVFOH PDVV DORQH RU FRPEL
BHDUFK VWUDWHJ\ W\ ZHUH FRQGXFWHG B6HQVLWLYLW\ D
7ZR DXWKRUW /-UQBGRSHQGHQWO\ NHDO KR WE WIKKH RIR EXMAX @\KEO RKE Q
3XEOHG DQG (0%$6( GDWDEDVHV IR2+UFRQFHQWUDWLRQ ZHUH UHSRUWH}
WLRQDWKBREWWXGLHY WKDW LQYFYLGHG ERWK WKH PHDQ DQG 6' E\ W
DQBORR@+ 'FRQFHQWQOWIRIFRSHGPD OWXWR HIIHFWV ZHUH HYDOXDWHG

-XQH 6XSSOHPH®WDQXDIX VHDLFE& XIMHUTV WHVW
LQJ UHIHUHQFHV IURP WKH UHWULHYHG VWXGLHV ZDV DOVR SHU
IRUPHG 5(68/76
JLWHUDWXUH VHDUFK
(OLJLELOLW\ FULWHULMWDQG TXDOLW\LQYWEBQRMHOLHG SRWHQWLDO DL

2XU LQFOXVLRQ FULWHULD ZHUH DV ILRRPORZV$6 (LD REVHUVYRW LRXEDEG  $1
RULJLQDO DUWLFOHV FRQ@POHXDOWILDMOT GX SOQRR®H DUWLFOHY DQG UHYL
2+ ' LQ ERWK VDUFRSHQLD SDWLHDMMH DNGIGRWKE JHKKUDO DWW[LWOHYV
SRSXODWLRQ LL VDUFRSHQLD ZDMYGHRZJQRAVRGEE EQY MR RGKHMEKBE R EM GR
DGMXVWHG DSSHQ GIWXO PX \PKY/H GPHD WNQ VB B W D O DUWLFOHV ZHUH LQFC
XUHG EHQKDOD|] DEVRUSWLRPRWWQDOSVLY IRU HVWLPDWLQJ WKH DVV
ELRHOHFWULFDO LPGE GDIQFHDU,BRSHOLFRQFHQWQDBWYBQFRSHQLD 7KH
FRQVLGHUHG WKWDEFRIS HIQ® @R Y SFRFEMNGRIIPLE QU H
WKH FRQWURO
2XU H[FOXVLRQ FULWHULD ZHUH ©DWXIGRORKDAD FWHEDVYWLFYSDQWYV
ZHUH FOLQLFDO SDWLHQWYV IURP EROSLQNDHV WUJEDULAHG \MXESDHGAE [¥Q GV L
LL VWXGLHV QRW SXEOLVKHG DVQIXOOQGHSRGEWNOD DWW HUV RWH FOWK \
RQO\ VWXGLHV WKH FRPPXQLW\ 7KH PHDQ DJH RI VDI
7KH TXDOLW\ RI DOO VWXGLHV ZDD/Q DO R WIRPCHEHQ CHIGVOK DW RI KHD
VHVVHG E\ WKH WZR DXWKRUV OL\WNDIGEHER¥RPXNDQY WKRI DHYEDMWQGLYLG
WQWWDZI® NRAD GRKRE QW BRQHV W X GAHWHP@RW KWHHRU VWXG\ GHVLJQ HLJI
DVSHFWV LQFOXGLQJ WKH VHOHFMLRGRY LRDD® SWER LA B QRDW FK KIE
FRPSDUDELOLW\ RI WKH JURXSV [FQGWWRO VI@EGWER IZRYW SRIFRVSHFWLY
PHDVXUHWHEWRRQYDO VWXGLHV ZHWHY HWDI XIHWBIGGEW R/ K/AVX G\ ORFDW LR
PRGLILHG 1B®MIDADO BFPOBHUHQFFRQGXFWHG LQ .RUMIMG RQH VWXG\ 2
ZHUH UHVROYHG E\ FRQVHQVXV GFROGXHFW BAGWKQDHDHFAXFIRVWRBORZLQJ F
2WWDZD VFDOHUHFEHBDUGHG DV KBOK WKGO.L\H /KM UDQ QG GVUWIDOOVW X G L H\
SURYLGHG EORFR® FHQ WULDPWX R DNV

'DWD H[WUDFWLRQ XVHG D UDGLRLPPXQRWWRY B\HW HWW
7KH IROORZLQJ VWXG\ FKDUDFWHULYW' WKUHXMVHG WKH FKHPLOXPLQHVF
HDFK VWXG\ XVLQJ D VWDQGDUGL SDUWLFXODWH LP P YHRIKR®D \XR & &
WKH ILUVW DXWKRU \HDU RI SXE(+3/& DQG WBRG QRW UHSRU®BDBHKBILU P
DFWHULVWLFV RI RMXHHVIV X ER KSFRIS\E E\LWE. DI\G GL D JQ RV HGD E \DE X B O SHQLHRP]
GHPRJUDSKLFV DVVHVVPHQW FULW;$ULDQ Rl DADWERGHVOL®G PQBELRHOHF\
EORRG RRQFHQWDWWLR@WUDFWLROSHBW QEB HD QOQ\WLXR % $WKH Q3-DW/ D
SHQGHQWO\ H[WUDFWHG E\ WKH M[JURP HLJKW DUWHHE®HVHSRUWHG DV P|
$Q\ GLVDJUHHPHQW ZDV UHVROYHWKUHH VWXGYHVPHDQXDUMHLWH UDQJH

RULJLQIDHYY VW XG RQH 3DUN 6 HW DO SURYLGHGHPHDQ*
FROQYHUMAHGKWRIG PHDQO'Gl6l'IHUKID FH
6WDWLVWLFDO DQDO\VLYV FKDUDFWHULVWLFV RI WKH LQFOXGHG

$00 DQDO\WHV ZHUH FRQGXFWHG7RED®J 6WRW B WIFDRIWE@BBHHY RI HD
6WDWD&RUS &ROOHJH 6WDWLRQ ZHUB6® R V8 QCOHHWW WKMIKMHU ZILPHELFDWLQJ
VSHFLIEHGO DOH ZDV FRQVLGHUHGED/QUWLIZBNQW QMHIbMED @\ TRRVGH VVIRH Q \
SRR@HGIJKWHG PHDQ GLIDIQWHQWN WRERH LQFOXGHG VWXGLHYV DMDHEGKRZQ L



- IXR = 4XDOQQEGIKD

7TDEC%DVLF FKDUDFW

I9LWDPLBDUFRSHEARDHU

0,
DVVHVV ECHOAM VY PIHRADOH 6D PSAdH Q %DVHOLQH DJH \HDUV BWXG\ GHV&ERRQWU\$XWKRUV <HDU
&, $ %, $ 0) VDUFRSHRR@®WURO VDUFRSHQLIFRQWURO “ PDWFKHG BRQUMHG 9HUODW @ O
FRQWURO .LQJGRP
5.$ G:$ 0) VDUFRSHQLD FRQWURDUFRSHQLDFRQWURO “FURMAFWLRRDBD 2KHW DO
5.$ & 0 VDUFRSHRR@WURO VDUFRSHQLD . FRQWBEEBMFWLRRDBDQ .LPHW DO
5.% (:$ 0) VFBSHQLD FRQWUROVDUFRSHQLDFRQWURO “ FURMMWFWLRRDBDQ +ZDQUW DO
&,$ %,$ 0) VDUFRSHQLD FRQWURO F U RWVH/F W L RIGIDVK H U OTH®I@/V D O
&,$ %,$ 0) VDUFRSHQLD FRQWURDUFRSHQLD . FRQWPRWFKHG BRQUMHG 9HUODW @ O
FRQWURO .LQJGRP
5.$ (;$ 0) VDUFRSHQLD FRQWURDUFRSHQE FRQWURO “FURMAFWLRRDBD 2KHW DO
5.$ (;$ 0 VDUFRSHQLD FRQWURDUFRSHQLD . FRQWBEEBMFWLRRDBDQ .LPHW DO
5,$ (;$ 0) VDUFRSHQLD FRQWURDUFRSHQLD FRQWURO FURMFWLRRDBDQ +ZD@W DO
&,$ %,$ 0) VDUFRSHRR@WURO . F U RWVH/F W L RIGIDVK H U OTH®I@/V D O
&,$ (;$ VDUFRSHQLD FRQWURDUFRSHQLD  * FRQW UFRUIRMAF W L REXY @/ U D OHXORIW DO
+3/& (;$ VDUFRSHRR@WURO VDUFRSHQLD “ FRQWEBRVOFKHG FBEWHD]LO GH 6RX]D *HQDUR HW
FRQWURO
5.$ (;$ VDUFRSHRRQWURO VDUFRSHQLD * FRQWURINVHOLQH.BDMWMD RH+RQJ HW DO
FRKRUW VWXG\
1% (;$ VDUFRSHQLD FRQWURO FURVWLRHFDRUHD 3DUNW DO
DQDO\VLV
1% (;$ 6DUFRSHQRDQWURO PDOH VDUFRSH®@WURO FURMFWLRRDBD &KXQJIHW DO
IHPDYWBUFRSHQLRRYD'UFRSHQLD
5.$ (;$ 6D WBARQLDQ @ UFRSHQLDODOH )HPDOH EDVHOLQH.RDMWID RILLP 7HW DO
VDUFRSHQLD* FRKRUW VWXG\
QRYDUFRSHQLD “ “
5.$ (;$ VDUFRSHQLYDUFREHRLDVDUFRSHQLD . FURMFWLRRDBD .LP 0.HW DO
QRYDUFRSHQLD . VW XG\

'($ 'XDO HQWWI\ODOEVRUSWLRPRIMOHFWUSE F LPSHGDGER LIPEHQRAMFEHR LW XPLQHVEFBQWHFXIOAOMH L P PKIBIRDHYIRWASEEBS FKURPDW
UDSK\ QRW DYDLODEOH
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$VVRFLDWLRQ EHWZHHRQEBRMW®DBVARSHYKMHVH UHVXOWY UHYHDOHG WKD'

VDUFRSHQLD KDG ORGRRG RPROFHQWUDWLRQV FRP!
JLIXUHKRZV WKH UHVXIQDWO RILWKHWKH KHDOWK\ FRQWUROV 0" A
VWXGLHV BEBRRGGL@ROQFHQWUDWL i 7KH VWDWLVWLFDO KHWHURJHQH
S
o
= Records identified through
8 Embase(n=594) and
= Pubmed(n=167)
S
=
Y
Records after duplicates removed
(n=152)
[
=
o
[}
E A 4
=3 Records excluded based
v Records screened y
- 609 > on title and abstract
(n=609) (n = 559)
|
v
Full-text articles assessed Full-text articles excluded:
oy for eligibility Studies do not report data
3 (n =50) of interest (n=18)
20 Studies were conference
w abstracts (n = 16);
Y Studies were conducted
- Studies included in on clinical paticnts (n =
qualitative synthesis 3);
(n=12) Study was a clinical trail
(n=1);
k-]
@ v
3
= Studies included in
= quantitative synthesis
(meta-analysis)
(n=12)
JLIXUMORZ GLDJUDP RI OLWHUDWXUH VHDUFK
Mean %
Study Year difference (95% CI) Weight
i
Hwang Y et al. 2017 g —1.00 (—1.49,-0.51) 14.40
Kim S et al. 2017 .- —1.00 (~1.74, —0.26) 13.07
1
Oh et al. 2016 T 1.47 (-2.39, 0.55) 12.04
Huo et al. 2016 —_— —4.80 (—6.97, —2.63) 5.86
Ter Borg et al. 2016 —_— 5.56( 938, 1.74)  2.54
Verlaan et al. 2015 —_—— —1.12 (-4.29, 2.05) 3.43
De Souza Genaro ct al. 2015 —5—0—— —1.30 (—4.13, 1.53) 4.08
Park et al. 2014 -‘5- —2.43 (-3.24,-1.62) 12.68
Hong ct al. 2013 — —4.16 (—6.93, —1.39) 4.22
Kim T et al. 2012 . —0.26 (—7.03, 6.52) 0.91
1
Chung J et al. 2012 - —2.64 (~3.19, —2.09) 14.12
Kim M ct al. 2011 - —2.50 (-3.32, —1.68) 12.65
Overall (I-squared = 74.6%, p = 0.000) 0 —2.14 (—2.81, —1.48) 100.00
1
NOTE: Weights are from random effects analysis i
T T T T
—20 -10 0 10 20

JLIXUHRUHVW SORW RI DOO LQFOXGHG VWXGLHYV
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RI WR GLVW L § DRISW QMW VP H QXK LERK. W H U
&RQVLGHULQJ WKDW KLJK KHWHURBB®BHG\ PRVFORKQIXDOXB\ H J  JI
DQDO\WHV ZHUH FRQGXFWHG WR H®ORQHWEK RISFMIMIEW BPORRMU BNV HV VP
RI WHHURJHQHLW\ B6XEJURXS DQDOFWUHW RUMDK B HPHRQR/R\GM WWIEG P RR3GHU D W t
WR GHWRRWG EROQFHQW PBIWIKREGW RIDQG UHVSHFWLYHO\ B6WXGLH
PHDVXULQJ VNHOHIKHW R KVUFOW XFECBMX. H [FDOVK @ YDOXDWHG E\ FRPELQHG P
HG REHVH LQGLYL\GXDOAP HIDWG PMK W 8 H LDXR IOV IV RIRORRHG OREGEHHQWUD WL |

SHQLD ZHUH AR QGXFW ARQGCEKFWHGE L' | &, i 4 N WKDQ VWXG
EHWZHHQ GLIIHUHQW PHDVXUHP HQWWWPRQERRFXMUG RQRRG/FOH PDVV
2+ ' BXSSOHPHQXWHEODQIXE\VHV VKRZHG N KRZHYHU WK H\DDAOLYY W/ K R

D QHJDWLYH DVVRFLDWLRQFERBWH®NY RFQRRGE R Q 2EH W Z HHR® FEHORW@IEW 2R Q
WUDWIQRQWDUFRSHQLD LQ 5,$ VWXBUARSHQLD

&, 1 4 N &,$ VWXGLHV :0' i
&, i = N DQG 1 $ WMRELWALYLW\ DQDO\VLYV
(0" i &, 1 # N KRZHYHULQODKOA®\ D VHQVLWLYLW\N DQDO\WLV ZIL

HIITHFW ZDV QRW VHHQ ZKQL RKK R LIXWKEW X BEXVWQHVV :RI PRIQKEKH WHHG/ X00 \R
H[SODLQWIGH EXPDOO QXPEHU RI LQWOXGWER WAMEXGH O VL B/ S S O/ RHUEND D\OL V
WKHLU VDPSOH VL]HV %RWK 5,$ [DQGG &% NWREGH\G FRAQVELGINHEGKDW ZHU
WR GHPRQVWUDWH PRGHUBRWH KHWH URFHEHNLMW VWDWKVWLFDO UHVXOWYV
DQG UHVSHFWLYHO\ :KLOH WRKBQW GXEHHURDQFMKREHG &, i
ORZ KHWHURJHQRLW\7KHWRHNERQB XF 7KXV WKHVH VHQVLWLYLW\ DQDC
VXEQDO\WLYV EHWZHHQ WKH GLIIHUHQWK ®W B \DHIUHP M\ ERHWIXRG WHOLDEO
IRU VNHOHWD O6 RS Y66 FLHIOWEO  '(;$
VWXGLHV :0' i &, i, 6PDYWXG\ HIIHFW HYDOXDWLRQ
N VKRZHG D QHJDWLYH BORRBLD WQRBAV®HWIWNH QS\RWIHQRW D Ol ¥PO B O
2+ '"FRQFHQWQOWIRQFRSHQLD 7RQ\G HIXDROW ZWYWLYH DVVHVVPHQWYV Y
QRW VHHQ LQ %,$ VWXGLHV :@ i IRUPH®, JiJXUH 7KH UHVXOWV RI W
N 7KH QEHDMOAXEV DLBBIBUWSWHVWELG QRW VXJJHVW DQ\ RI
GLVWLQJIXLVK EHWZHHQ VWXGLHV WWAKDW H[FOPVEHG REHVH LOGLYLGX
DOV RU QRW 6XIQHPHGWMRIMX VWXGLHV WKDW HJ

FOXGHG :0'i &k i N DQ'G6&866,21
WKRVH WKDW GLG QRW H[FOXH SR)ELH-IS/FHVHLQGLWKG\)DBM)V\D)MBH D VE R
(0" i &, 1 # N VKRZHG D+ '"FROQFHQWDVWVRNRFLDWHG ZLWK !

VLIQLILFDQW DVVRFLDWLR®REHWIZIRRO HEOG RRIGY XO2WV IURP L ZG&IXYAIGKWD O
WUDWIRQ WDUFRSHQLD 7KH\ DO(ZLWK VDUFRSHEDERDH ORZHUQWUDWL
GHPRQVWUDWH PRGHUDWH KHWHMYFRPSDUHG ZLWBUWRSHQRD SRSXODWLF

UHVSHFWHYOIDRYDWAELY ZDV LQJO\ ZH IRXIOG HMKEBEW WEKY QRW VHH

Begg’s funnel plot with pseudo 95% confidence limits

WMD

—10

s.e. of: WMD

JLIXUBPDQWOXBANHRW OXDWLRQ
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DQDO\WHV Rl VWXGLHVPWRDEORREEQGBL IWRR 9'5V KO W XMFWKHWPRYH C
2+ 'DQG WKRVH WKDW XVHG %,BUPIBWHKE& GW WIRP DY VHOWHWYHOV LQ ROGH
VNHOHWDO P2RPGE WP/ ZLWK WKHBRODQK 8Q$9'5 H[SUHVVLRQ EHFDXVH
PHWKRGV IRUEPRRGXULDNMKH SRROMGRE! DQG WHIXWIBWEZRQ RI UHFHSWRU
IHFWV RI +3/& IMWWGEHVH[SODLQH@ YEHUWWHPWPDMOKLY PD\ LPSDLU SURWHL
QXPEHU Rl LQFOXGHG VWXGLHV DRH® OXKALFEHD BNVRHWHVXDIMWWKLQ D GHFU
VDUFRSHQLD VPRWBFRSBARD $ SUHXYQBXVHGWREBV P XV HYH QMWXDHQIWR HD G
VKRZHG WKDW '(;$ HVWLPDWHV Rl $BUFRSMNPUMN ERE\IDWVHIQFEH RI 9'5 LQ
KLJKHU DQG WKDW OHDQ PDVV ZDRFOWEBMUFRXD® GHAR IV YXDWRENKH UF
WDLYHQJIX%,$ PHDQZKLOH VDUFRSHQ+tDFRQFHQWRBEMPLRN&HVLY DQG RL
E\ D KLJKHU IDW DFFXPXODWLRQ WQOHWKE F R QRO CZLFKRIL WKRV WOKH D JL
EH D UHDVRQ IRU LQ FORID/AWWM M QW KBWR BHMVWGE VWXGLHV KDYH VKRZQ WKI
ERG\ FRPSRVLWLRQ ,W LV ZRUWK PHRFLRQLHGE IMRADKV BRMHK DADUHARS HQ L D
PHQW FULWHULD RI VRDHIGRR'SBIQILIDGZFEREDRFGHDW B BMH. RROWXGLHY KDYH VKRZQ
WKH LQFOXGHG VWXGLHV ZKLFK RIQIXAW E RICARWERZQ WIERH VIDWFRRFIHQLD GH
WLRQ EHWZHHQ EGRREQW®H WIDRIFRISHBIHG DQG ROGHU DGXOWV ORZ V
QLD $ ORZHU SRROHERDGRR@WDWWDRQFRQWULEXWH WR WKH GHYHORS
IRXQG LQ RXU LQFOXGHG VWXGLHV 2% K DW YHOD/O & K W HAGR VUDHUGORSHH® LK \V L
EDVHG RQ PXVPROMUPDRVUWI GRP S D USIGR P RW/HK W R RWHHGIAKQDWD WV GOLLI € MW GO BL W
WKDW XVHG PXVFOH PDVV DORQ HW Q'DLO X MWHABRRKOWN RASKHIH) PIRVEN LP SR UV
FRPELQLQJ PXVFOH PDVV DQG VWURDIPLK 'ZKIFKVEBBVLGHWPRVW DGMX\
ERWK VWUXFWXUH DQG IXQFWLRQ |ZPWREAWWHRK IRV SUHGUAWGHU GUPRN
DELOLW\ WKDQ PXVFOH PDVV DOR®PSVSIGREQ WWRE& DID\OAR FL@QRWLRBUEHW Z H
PHWEODDVIWKDW LQFOXGHG UDQGRP+]HER G ROQW BDW HGS CFIRLXDHG QRN SEF
WULDOV VKRZV WKDW YLWDPLQ ' DXE60HPH®RBRWILRQOKDQDFWPDIOM VX
EXW VLJQLILFDQW SRVLWLYH HIIHFWIRR PKVEDGIL VAW HP@IWHK] L EWW K\D @ H Q
QR VLJQLILFDQW HIIHFW RQ PXVFRKH POV LG IOROPRBW DMROXKEDY EHHQ UH
GHPRQVWUDWHG WKDW WEBVORWFRRPRYHAQW RDWAIKLORSMOQWDPLQ ' DOV
GHWHUPLQDQW RI PXVFOH VWKHQBWWLYRVYRGXNFILQJI DQLQ D/KPRPW URQH[HU
IRUBORRG ERQFHQWWIWLRMVDQFLPH DQG QXWULWLRQDO LQWHUYHQW
SRUWDQW UR ®@HR WK BWPKWIE®JH P DV R D Q& HEHW DQ Q WDLUNFR STH.QUFP D@ X O3M\VL |
RI PXVFOH VWUHQJWK 5HGXFHG PKR/ZHOWH B D WK 1P DB HANHDL® WRLD O QHHG V)
GHFOLQH LQ ECREBHQBAKD WK RRRQ WIWWIKEDOLW\ UDQGRPL]HG FRQWUROOHG
XWHV WR WKH GHYHORSPHQW RI UHGXFHG PXVFOH VWUHQJWK DQG
WKLV GHFOLQH LQ VWUHQJWK LV PXFKFRRRIQ W DFSW G XW WIX® UV K H VFHDQ F K
FRPLWDQW ORVV RI PXVFOH PDV%OBRERC FRQFHQ QMDIMAIGKIWHEY \HW K|
PXVFOH TXKIDIOLWHVXOW LPSOLHV WIKIIME FUK HLQHOLX\H @ FFHWVU WBHQSUHYDOHQF
ONQEHWZHHQ VDUFRSHQLD DQG YLVWBPFRQFHQWUDRIRQRBIHIQL D UHPDLQ
SK\WLRORJLFDO PHFKDQLVPV RI WKHVDVRRFLOGGIRQL EGIVIOHQWKH LPSI
EORRG 2+ 'DQG VDUFRSHQLD VVFRQFHQ WML BRRR $H[LSI R®D PQ G GRGIG |
WLRQ REHVH DGXOWVHMS LXOM QWRZI) VWXG\ S|
LQFOXGLQJ REHVH LQGLYLGXDOV DJLH
3RWHQWLDO ELRORJLFDO PHFKDQIWUDWHG E\ IPMWB®&GVPRRAW PHDVXULQ
BHYHUDO SRWHQWLDO ELRORJL F DX \OAL@HN \P DPULM KW HH[LSW Z K HRKZ IGBHR®I V. Q F
EORR@+ ' DQG VDUFRPHKYED H)RDUMMWINWHQ IDW DQG OHDQ PXVFOH VR LW L
DVVRFLDWORRELWRRQFHQWUDMRBRHDVXUHG WR HQVXUH LW LV 2OHDQ P
FDO VHFWLRQWGHILFLEOW LQGLYLGHODRMKREIUNMXWKH GHJUHH WR ZKLFK
FOH ILEHU DWURS KL\E WIQOODU H/G D MA/M U B MY LIGQ LIGOOWUDWLRQ P\RVWHDWRVL
WUDWLRQ ILEURVLVHDRGOJ®\FRKHER SUHER/X 0D U FIRTSH QLD | X WWE E W VW X G \
OHDG WR D GHFOLQH LQ PXQBQAMLERFWLRQ ORUHRYHU
DOV ZLWK ORZ YLWDPLQ ' GHPRQWWWBW HWIX\S DQIG OH 6 W DWW LIRQV R
SK\ Rl W\SH PXVFOH ILEHUV FRRBLOQWEBGYIKWIC PXGWESGH VWUHQJWK\
PXVFOH VW SH®JWKD O QPXVFOHK HWBR@ MMH DVVRFLDWLRY EFRQZAHHONBORR.
FKDQJHV LQHFWWIBMLB®QRI PRWRU DQG VDUFRSHQLD ¥DIRBULQ@G IRD 6 HEGH
FRQYHUVLRQ RI IDVW W\SH P XVF0OWH ZIQ¥ HUWW R QDN BRH GO RY R BFEKWD YGH ¥ D A
ILEHUV ZLWK WKH UHVXOWLQJ ORWRW®D ® XVHFD® ERXGO PWVQHHIDD WIR D
IRU GDLO\ DEFHWFIRQ® LERWK WKH GHRRQEB LH)IEPWRRBVWLPDWHY GLG QR
2+' DQG PXVFOH PDVV UBRDWHBWKHNIB®GMXVWHG IRU SRWHQWLDO
FK@IHV 7KH ODWWHU LV FORVHO\ URDOADLVMDH GVWW R WV IREX G HUFHOAXCHVIVQ ZHUH U
WKH H[SUHVVLRQ Rl YLWDPIZKLFHK PR WIQW®ROWVD ®VR/ KDG VHYHUDO OLPLWD
PD\ OLPLW WKH ELRORJLFDOO\ DFWLFPHWRGPWRI YHWIRVPQ QYLMW RDV RFEHAMD \
VXJIJHVWV WKDW YLWDPLQ ' H[HUWW XIGAUW VS UDIQUBIOSFBHDN DFEWILERQ\ FEDIPH U



- /IXR = 4XDQQESXQ

VHFWLRQDO VWXGLHV WKXV D GLGREWLRQDB®HFDXVDOLW\ EHWZHHQ
EORRG RRQFHQWOGBW.RODBRISG PLGGOHSU\NRY 2 &KHQ ; +RFKHU &) 6NREOF
DJHG DQG ROGHU DGXOWV FDQQRW +RIHF KB Fo%i U:W\D\PHRBREX GDHY B HEHL O O2 4J HY L W D
TXLUH IXWXUH FRKRUW VWXGLHV IRYU GARQURU® DWW RRRQH F6 HRR Q%G LGROH Y
HUDO IDFWRUV VXFK DV VH[ REHVLW\MRAHMIKRGVY IRU PHDVXULQJ
EORRG@+ ' DQG VDUFRSHQLD FRXOG @HPGQG-WRAKKHWHORWRQW DIIHFWLQJ VDU
LW\ 7K L UBM HFKH VR D\ B O VR M WIH U H PRARAOW®\ E\ DJH JURXSV 2VRQJ 3XEOLF
$VLDQ DQG PRVW RI WKHP .RUHDQ ZKLFK RIRLOHDGUWRSBR
WHQWLDO SXEOLEBWLRQHELDW XEHWWHBEDWK SRS$ 7 .DUD 2 7LIWLN 7 0DOD
XODWLRQV IURP RWKHU FRXQWULHV' BRI @HMGHGLQ 1 'RHV YLWDPLQ ' DIIH
,Q VXPPDU\ RRDNWW GHPRQVWU DW& ® DFKNILWOEWMXUH" $Q LVRNLQHWLF D
FDQW LYHIJDWVRFLDWLRQ EHWRRIGIQ BEWVIRORGDF - &0LQ 1XWGRL DSMFQ
FHQW WIMELRQUFRSHQLD +RZHYHU UHODWHG VWXGLHV DUH
VWLOO GHILFLH®NW LXQUHVBK FRK RGO DsQ® GHUQ@RPYDQ 6FKRRU 10 30XLMP 60
LJHG FROQWURWRGGHW WUDHOVWHTXLUHGLWRI FRQILE\P 3WHEIHVDPLQ ' VIMDWXV LG
UHODWLRQVEKQABREHW 2HHQSH® MMIDUFRULVN RI UHFXUUHQW IDOOLQJ LQ ROGHU

GRFULQRO OHWDE GRL MF
$87+25 ',6&/285(6 _XZDEDUD $ 7VXJDZD$R ORQGMLEZDUD +
7KH DXWKRUV GHFODUH QR FRQIOLFWV RRYQWHLHMWODWVXPRWR 6 7DQDND . 1

WLRQV EHWZHKLG WRIUXPWDPLQ '  OHYH
5()(5(1&(6 VNHOHWDO PXVFOH PDVV DQG ORZHU OLF¥

&KDQJ .9 +VX 7+ X :7 +XDQJ .& +DQpfy\WHVBHYEBOMXEMHFWY _2VWHRSRURVL
SHQLD DVVRFLDWHG ZLWK GHSUHVVLRQ $ VIAWHPDWLE BYYLHZ DQG

PHWRDO\VLY RI REVHUYDWLRQDO VWYGhHY| St 2 HEXRWW $0 %HUUXW * )D
GRL DJHLQJ DI LWDPUBODWHG FKDgJHv LQ SK\WLFDO &

SHWHUVRQ 6- %UDXQVFKZHLJ &$ BURYRSRA FHU B Y (WP ERS DrHDCDFV\LK $ILQJ
DQG DVVRFLDWHG RXWFRPHV LQ WKH FGLQLFDO V[HWWLQJ I1XWU &OLQ

3UDFW GRL <RVKLPXUD < :DNDEBWYKLLP «DPDUDGD ¢
JLHOGLQJ 58 9HOODV % (YDQV :- %KDNLQ 6 ARYOW glLR v IRU WUHDWLQ.

1HZPDQ $% HW DO 6DUFRSHQLD DQ XREHOIRRY %@WLML PL HG FRO\

ROGHU DGXOWV &XUUHQW FRQVHQVXV g;ﬂ,—ilbgéWltUQ$\;\}JFQ-|FYDOH H LRO
RJ\ DQG FRQVHTXHQFHV ,QWHUQDWLRQQP \ARANEQJ JURXS RQ VDU

FRSHQLD - $P OHG 'LU $VVRERL %HDXGDUW & %XFNLQ[OP DADEBQ&D YD O'L
M MDPGD 6ORPLD

. 3HWHUPD V - 5HILQVWHU --

& *URXQGV 0' 1HZ KRULJRQV LQ WKH §(5)¥V*st§<Q/'1£%HVéMz &D V WCHPIDOWY EVU R ¥ L

VLV DQG PDQDJHPHQW RI VDUFRSHQL@D&&'F&P@]%%Q#RQWUROOHG WULDOV - &O
GRL DIHLQJ DIV M E

.LP 0. %DHN .+ 6RQJ .+ ,0 .DQJ 0 3DYp&s A@H &RR - "HRQJ .. $KQ .- &KXOJ

2K.: 9LWDPLQ ' GHILFLHQF\ LV DVVRFL\,Q Dz\);\y\g{tgl_vwflgé W7 HHO VDUERSHC

LQ ROGHU .RUHDQV UHJDUGOHVV RI REHYLWY oWERREBWK: P b xowy z)

IDWLRQDO +HDOWK DQG lXWULWLRégEH(\IE)WI\_Q VYRR §XYYERY RE\
1+$1(6 ,9 - 80LQ (QGRFULQRO OHWDE
GRL MF HUODD $VSUD\ 7- %DXHU -0 &HGHU

5DQ@HQ 7 *XUDOQLN -0 )ROH\ " ODVPE\‘éo 7éSI¥\NL|9c9H1>§WULWLRQDo VWDW XV
&XUE -' :KLWH / OLGOLIH KDQG JULS V{\URQIMK PV & SedEkOGVRAD UFRSHQLF
RI ROG DJH GA¥DELOLW\ -GRL VDUFRSHQLF ROOFOHAR QBUR® WWXG\ &OL

MDPD GRL M FOQX
$ONKDWDWEHEDJ}DEGXXDVDZQHK /4 g ADPrx] DUR 3 GH OHGHLURV 3LOKH

D *
GHK 1% +LJXHRUMHYBI YLWDPLQ ' GHILFbB@ﬁV I%% f FYH RQGDU\ K\SHUSDUDWK\L

ODWLRQ RI VHUXP YLWDPLQ ' ZLWK FRP& YFXQPY YR $R0%B Lo HOGHU

WLHQWYV ZLWK PHWDEROLF VI\QGURPH . QU DE\/&U(S QGU SHODW ULF\{K%%%

GRL PHW 71 3DUN 06 /LP ., &KRL +< <DQJ 6-
+DQVGRWWLU 6 ORQLFN 00 +LQGH 6/ H%YDQ/\QLQQ(/FE('Egv&EHWZHHQ VDUFRSHQLF
+XQQUENH *: 5HVSLUDWRU\ HSLWKHOLJ \55899{ FF{-\QBI—DIIFLWDIV\Q_E?_QF G YLWDP
WLYH YLWDPLQ ' WR LWV DFWLYH IRUF, [SRWUHB WA BE W/'ﬂWRV%Vvﬁ@\ Y6 (0GR
GHIHQVH - ,PPXQRO GRL MLP GIR M [

PXQRO KHU ' /LEHUDWL $ 7HW]ODIlI - $OWF
&DQQLQJ 02 *URWHQKXLV . GH :LW + Si}ﬁﬂzlm%'ugﬂeLUﬂ§Rt]J LQJ LWHPV IRU V\VW
*3 DOSKRKAGUR[AYLWDPLQ * 2% DQDO\VHV WKH 35,608 VWDWHPHQW 5HY

KDPSHUV WKH PDWXUDWLRQ RI IXOO\V\R,FLW—'Itala L:QBBWE))(U<H LG’_HAQp%L%LF

FHOOV IURP PRQRF\WHV (XU - QGRFSLM,HR



K\GUR[\YLWDPLQ ' DQG VDUFRSHQLD

'XERHXI ) %UDLOORQ 3 &KDSX\ 0& +BRQEBPEB\GDR[GRXWQP&LQ ' OHYHOV DQG W
OHDU\ 0) 'HOPDV 3' OHXQLHU 3- %R QR HPQ B\HUQD® HGHRM MD QR PMHF WDL RQD OV W X
RI WKH KLS PHDVNMQHGUM\WKE CRDOWLRVHWQ\ - $QGURO  GRL ;

LQ QRUPDO HOGHUO\ ZRPHQ DQG LQ SDWLHQWYV ZLWK KLS IUDFWXUH
2VWHR®RURY , GRL %) %DHFKHU 6 /HLQHQEDFK $ :ULJKW -$ 3R
\OH 8* %RVDHXV , 'H /RUHQ]R $' 'HXUKIQHEGN B 36(BXDWDQHRXV TXDQWLILFDW
*RPH] -0 HW DO %LRHOHFWUSBD® LP¥HDERQEMW HDWQDLQ\WNPDQ VHUXP XVLQJ KL
UHYLHZ RI SULQFLSOHV DQG PHWKRG\K ERRDWIRMWDSK\ WDQGHP PDVV VSHFWU

GRL M FOQX SURILOLQJ &OLQ %LRFKIBRL M

+HRJ 5 $OYDVHNLQ O0- 'LD] & 'HO %DBOLRELRFKHP

WUDGD -0 *LO $ $UH KHDOWKFDUH ZRHWHUVKO® \§%Q WRIRQK 5 REN¥OHEW 0 %HQ)
FLQDWH UHODWHG WR WKHLU NQRZOHMBEQH - EHOMUMRQDRIG W WS SHGEEHVFXHDU V
VIVWHPDWLF UHYLHZ %0& 3XEOLF +HPIOIRHHW E\SKR@MRIQ DEVRUSWLRPHWU\

1XWU GRL DMFQ
+L1IQV -3 7KRPSVRQ 6* 'HHNV -- $OWPD® '§* OMRVHHK®J, 'H /RUHQ]R $' 'HXUHC
LQFRQVLVW HIRFD Q\Y H\H WO - GRL ODQXHO *RPH] - HW DO %LRHOISPWWLFDO

EPM ,, XWLOL]DWLRQ LQ FXMQLFDO SUDFWLF

6HPED 5' +RXVWRQ '. %DQGLQHOOL 6 68®L &KHUKEEQQX

&DSSROD $5 *XUDOQLN -0 )HUUXFFL #DBHOD®@R FOQV KHD IR 70 GH OHOOR (' 'LII

K\GURMWYDPLQ ' EDWKHDDQG FDUGLRYDVFXWPORGYLVRWDVVWLPDWLRQ RI EDVDO P

PRUWDOLW\ LQ ROGHIWOERBPX®XDWYV HRPSRWOVIQRQ LQ SHGLDWULF SDWLHQW:!

1XWU GRL HMFQ IHFWD $QQ 1XWU OHWIBRL

+DUERUG 50 (JJHU 0 6WHUQH -$ $ PRGLILHG WHVW IRU VPDOO

VWXG\ HIIHFOWQDDQVPNVEH G RO DRY ZLARREEQRYWHU %+ 3DUN 6: +DUULV 7%

U\ HQOGSRLQWYV 6WDW 0B®RL VLPLHYLWW 0 6FKZDUW] $9 HW DO 7KH OR)
VWUHQJWK PDVV DQG TXDOLW\ LQ ROGH

3DUN 6 +DP -2 /HH %. $ SRVLWLYH DQGRERGWERPSRNWWHRQ VWXG\ k *HURQYV

VWURNH ULVN DQG VDUFRSHQLD LQ PHQ DJHG « GRIHDUV EXW RIOW

ZRPHQ UHVXOWV IURP WKH .RUHDQ 1RWIRQDO® 9HWO WIKQD QEQ GXWNHOHWDO PXV

WLRQ ([DPLQDWLRQ 6XUWKAMIU +HDOWK ORIQQSVSHFWV OHG GRL M PDP
GRL v [
+XR <5 B6XUL\DDUDFKFKL 3 *RPH] ) &XBKIQRGRXPPRHVVPD '$SYJRXVWLQDNL 3' O

*XQDZDUGHQH 3 'HPRQWLHUR 2 'XTXHLIFRBKW@RWOIKHWWRERMBUWDREY ' LQ \RXQJ
FRSHQLF REHVLW\ LQ ROGHU LQGLYLGXQOG VRRG\OKH IV KK\ VIMRG \LRI WDHOHD IHIIG H U O \
$UFK *HURQWRO *HULDGRL D U RK GRL KRUP
JHU OHQJ / 0DQ 4 <XDQ / BKH®W BIBUXPXR *
2K & -HRQ %+ 5HLG 6WRUP 61 -KR 6 HKRGUR[FTKHWERPLW ' DQG HOGHUO\ VNHO
HITHFWLYH IDFWRUV WR RIIVHW VDUFRS®E WID® G EREH \QRUWKQ WKIHQRO GNUD 3L
.RUHDQ 3K\VLFDO DFWLYLW\ YLWDPLQ ' DQG SGRWHLQ@SMMDNH 1X
WULWLRQ GRL M QXW %DL +- 6XQ -4 &KHQ 0 ;X BWLHH <X =:
.LP 6+ RD +6 +ZDQJ +- :KLWH EORRG HFRHOMHERKOMOL QH LQ VNHOHWDO PXVFC
LQVXOLQ UHVLVWDQFH YLWDPLQ ' OHNEGMUIQ G WO WRRG HAPH Q Q Q REKDMURQL
DQ HOGHUO\ PHQ 6FDQG - &0LQ /DE D@OYNWWGDRBVLROLQ 1XWU GRL
GRL DSMFQ
7HU %RUJ 6 GH *URRW /& OLMQDUHQB®\ D0 GAGHBEHYGHQW DQG FRPELQHG HI
9HUODDIHIBMERRP 6 /XLNLQJ <& 6FKRQWDPBLQLIIRQ PXVFOH PRUSKRORJ\ IXQF
HQFHV LQ QXWULHQW LQWDNH DQG E HROFKHPQ F DIX QX MHIQWERW VWO W RV EH
WZHHQ VDUFRSHQLF DQG QRWH\DXVFREB®OBHUROS HIL QD XSORWVWDPDJIQD ' 3HQQD
IURP WKH ODDVWULFKW 6DUFRSHQLD 6WWKGVD $PHWHG OLWISWDREQ ' DQG 9'5 LQ
GRL M MDPGD PXVFOH UHJHQHUDWLRQ 2QFBWDUJHW
&KXQJ -< .DQJ +7 /HH '& /HH +5 /HH <- RRERWRRJHW
SRVLWLRQ DQG LWV DVVRFLDWLRQ ZLWHKJPRDG/L RILH\P P EW® DK SV ®\DD DVE D V6L O
LQ WKH HOGHUO\ D IRFXV RQ VDUFRSHQD WREINW 6\ ) HEINKK RHE RQWRGLQJ 5%
*HULDWU GRL M DUFKJHU +XJKHV % $ UDQGRPL]HG VWXG\ RQ WKH
+RQJ +&D®J 6< &KRL +< <RR +- 6HR -$XIFOGHPHWWDWLRQ RQ VNHOHWDO PXVF:
DO 5HODWLRQVKLS EHWZHHQ VDUFRSHHAH W B UQRRYDFH@RW B D W RRW\Q\ RO G HU
OLYHU GLVHDVH WKH .RUHDQ 6DUFROHM@IFE2EHVLW\ 6RIXG\ +HTF
WRORJ\ GRL KHS /LSV 3 9LWDPLQ ' GHILFLHQF\ DQG RVWF
+ROOLV %: &RPSDULVRQ RI FRPPHUFIYR@®P DY DLGDEBRHHQF\ DQG WUHDWPHQW
EDVHG 5,$ PHWKRGV IRU WKH GHWH U RLRIDM VR QQRWKHU BEXE B WQ AR W HRl RNV M/
K\GUR[\YLWDPLQ ' &OLQ &KHP (XU - &0LQ ,QYHVW GRL M
7DN <- /HH -* .LP <- 3DUN 1& .LP 66 /HH B6[HW DO
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OF.HQQD O0- 'LIITHUHQFHV LQ YLWDPLRSWODWHDWEW\RHMEAHH/Q (QGRFULGRORI\
FRXQWULHY LQ \RXQJ DGXOWYV DQG WKH HOZHUO\ $P - OHG

GRL 6FKRHQH ' HUVVBHWEHU && OPIHDE HUJH L

/IRRNHU $& 4XZKRQ % &DOYR 06 *XQWWNHQHWDO IDFWRUV VDUFRSHQLD DQ:

6DK\RXQ 15 6K\WGRJRYLWDPLQ ' VWDWXV*HRULDGRDHY GRL v

FHQWV DQG DGXOWV LQ WZR VHDVR®DQV VXEBRBRED\WDRPXVEFORPORVYV FDFI

1+$1(6 ,,, %RQH GRL 6 LQDFWLYLW\ $P - &0LQ ¥YX\BRL Y%
DMFQ $

&RVWD (0 %ODX +0 )HOLKRGQR[\YLWDRKQ+. /LP &6 &KR % GLHWDWWIRVRQ G
UHFHSWRUV DQG KRUPRQDO MHW®YSRGLBW HGHEXRMIGE R(XPDWBIHIHDY LQ .RUHD

HWDO PXVFOH FHOOV (QGRFUGRIRORJ\RX@EXOWV - .RUHDQ OHG 6FGRL

HQGR MNPV
%RODQG 5 5ROH RI YLWDPLQ ' LQ V NAIDGRYV D O7 PEKYIF\OIMQ I& PIE U BOAKR. @L &R 6W X
(QGRFU 5HY GRL HGUY % ODQ]DWR ( 6HUJL * 9HURQHVH 1 ,QIC

BRUHQVHQ 2+ /XQG % 6DOWLQ % /XARGHELHBQGHUYV WG PSOWDE DUHYLMZ TDUGX B E
+MRUWKOVHQ ) ORVHNLOGH / 0\RSDWK\ LQ ER®RLORVYV RM PDWXULWDYV
DJHLQJ LPSURYHPHQW E\ WUHDWPHRRVN-, ZEtDWK& &BRISKD .LP .+ /HH <. .RR
K\GUR[\FKROHFDOFLIHURO DQG FDOFLY»P 0OMIORGUDL YR FEKURQLF LQIODPPDWLR

GRL FV IRU VDUFRSHQLD LQ HOGHUO\ SDWLHQW YV
*LUJLV &0 ORNEHO 1 &KD .0 +RXZHOLQ03-Q 4XKERXG 0GRL DSMFQ
JUDVHU D R® 56 ®HOLUWRE *XQWRQ SDJKWWL 0 +DUUXVIBHY BZBEQOLW\ RI Y
YLWDPLQ ' UHFHSWRU 9'5 LV H[SUHVYVHGRLQHGAXFHH WDIO® BRRIT E HWRRE RXQV DI W H
PDOH PLFH DQG RRGIRIDM/MADPLQ '  2XWU S5HY GRL QXUH



K\GUR[\YLWDPLQ ' DQG VDUFRSHQLD

6XSSOHPHQ 4XDOLW\ DVVILQJ WKH :2WWDZD 6FDOH IRU \

$XWKRU <HDU 6HOHFWLRQ 2XWFRPH

SHSUHVHQWWWH © VEAUWD Lo PHTW RY PEERY W VV P Hosw D wLv wWiIFFRORWY
ZLV\LKUFRSHQLEé%\BgOH VJ-FRKUHVSRQGH%VEYSRVXUH RRXWFRPH WHVW

9HUODDQ HW DO
2K HW DO
.LP HW DO
+Z2DQJ HW DO
7HU HW DO
+XR HW DO
'H HW DO
+RQJ HW DO
3DUN HW DO
.LP HW DO
&KXQJ HW DO
.LP HW DO
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Pubmed

((((((((((avitaminosis) OR Ergocalciferol) OR ‘"vitamin D deficiency") OR
"hypovitaminosis D") OR calcitriol) OR cholecalciferol) OR "25-Hydroxyvitamin D
2"y  OR  "25-Hydroxyvitamin D") OR  ("Vitamin D"[Mesh] OR
"Ergocalciferols"[Mesh]))) AND sarcope™®

6XSSOHPHQW HDXRMI VWUDWHI\ IRU 3YLWDPLQ '’

DQG 3VDUFRSHQLD’

Mean %

Study Year difference (95% CI) Weight
RIA :
Hwang Y et al. 2017 |- ~1.00 (-1.49, —0.51)  14.40
Kim S et al. 2017 :+ —1.00 (—1.74, -0.26) 13.07
Oh et al. 2016 +0- —1.47 (-2.39, -0.55) 12.04
Hong et al. 2013 —0—:— —4.16 (—6.93, —1.39) 422
Kim T et al. 2012 i —0.26 (-7.03, 6.52) 0.91
Kim M et al. 2011 '0:' —2.50 (-3.32, —1.68) 12.65
Subtotal (I-squared = 65.6%, p=0.013) .0 ~1.59 (-2.30, -0.89)  57.29
. I

|
CIA 1
Huo et al. 2016 —— : —4.80 (—6.97, —2.63) 5.86
Ter Borg et al. 2016 —— -556(-9.38,-1.74)  2.54
Verlaan et al. 2015 —_—— ~1.12 (-4.29, 2.05) 343
Subtotal (I-squared = 53.9%, p= 0.115) < -3.83(-6.38,-129)  11.83
- i
HPLC :
De Souza Genaro et al. 2015 —:-0—— —1.30 (—4.13, 1.53) 4.08
Subtotal (I-squared = .%,p =".) <:> —1.30 (—4.13, 1.53) 4.08
' l
N/A 1
Park et al. 2014 -ﬁl- —2.43 (-3.24,-1.62) 12.68
Chung J et al. 2012 "': —2.64 (-3.19, -2.09) 14.12
Subtotal (I-squared = 0.0%, p=0.675) d —2.57(-3.03,2.12) 26.80
: {
Overall (I-squared = 74.6%, p = 0.000) 6 —2.14 (-2.81, -1.48) 100.00

1
NOTE: Weights are from random effects analysis :

7;0 750 0 1I0 20

6XSSOHPHQWG6XBXWRIXS DQDO\WLYV Rl WKH PHWKRGYV XVHG WRS$GCHWBERLFPAKNRRDVYZB\' N
&, $FKHPLOXPLQHVEBQWHFXIFIMRH L P2,X Q R IFRDD ALGHNDHFWY D O
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Mean %
Study Year difference (95% CI) Weight
i
DEXA |
1
Hwang Y et al. 2017 : -+ —1.00 (-1.49,-0.51) 14.40
Kim S etal. 2017 :-0- ~1.00 (~1.74, -0.26) 13.07
1
Oh et al. 2016 o —1.47 (-2.39, -0.55) 12.04
1
Huo et al. 2016 —_—— : —4.80 (—6.97, -2.63) 5.86
1
De Souza Genaro et al. 2015 —T -1.30 (-4.13, 1.53) 4.08
|
Park et al. 2014 - —2.43(-3.24,-1.62) 12.68
1
Hong et al. 2013 —_— ~4.16(-6.93,-1.39) 422
1
Kim T et al. 2012 T 0.26 (-7.03, 6.52) 0.91
1
Chung J et al. 2012 '0: —2.64 (-3.19,-2.09) 14.12
Kim M et al. 2011 - ~2.50(-3.32,-1.68) 12.65
Subtotal (I-squared =77.2%, p = 0.000) o ~2.08(-2.76, -1.41) 94.03
1
1
1
BIA H
1
Ter Borg et al. 2016 —_—— —5.56(-9.38, -1.74) 2.54
1
Verlaan et al. 2015 : + —1.12 (—4.29, 2.05) 343
Subtotal (I-squared = 67.5%, p = 0.080) ©> =3.21(-7.55,1.14) 597
1
1
1
Overall (I-squared = 74.6%, p = 0.000) o —2.14 (-2.81,-1.48) 100.00
1
1
NOTE: Weights are from random effects analysis !
I
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6XSSOHPHQW6MXBXQWM\RL WKH PHWKRGYV XVHG WR PHDRMXUHXYSHQUHMIDIDE P RV 5 @/H RAPDHWW
%,$ ELRHOHFWULF LPSHGDQFH DQDO\VLV

Mean %
Study Year difference (95% CI) Weight
i
Excluded 1
Hwang Y et al. 2017 E -+ —1.00(-1.49,-0.51) 14.40
Oh et al. 2016 :—0— —1.47 (-2.39, -0.55) 12.04
Huo et al. 2016 —_—— i —4.80 (-6.97, -2.63) 5.86
Kim T et al. 2012 : —0.26 (-7.03, 6.52) 091
Subtotal (I-squared = 74.0%, p = 0.009) <> -1.89 (-3.19,-0.59) 33.21
T
|
Unexcluded :
Kim S et al. 2017 :-0- 1.00 (-1.74,-0.26) 13.07
Ter Borg et al. 2016 —Q—E' —5.56(-9.38,-1.74) 2.54
Verlaan et al. 2015 —_— ~1.12 (-4.29, 2.05) 343
De Souza Genaro et al. 2015 —E—‘—— —1.30 (—4.13, 1.53) 4.08
Park et al. 2014 -‘I- —2.43(-3.24,-1.62) 12.68
Hong et al. 2013 —0—;— —4.16 (-6.93,-1.39) 422
Chung J et al. 2012 -Q‘: —2.64 (-3.19, -2.09) 14.12
Kim M et al. 2011 -0:- —2.50 (-3.32, -1.68) 12.65
Subtotal (I-squared = 63.0%, p = 0.008) Q —2.27(-2.98,-1.57) 66.79
|
Overall (I-squared = 74.6%, p = 0.000) 0 —2.14 (-2.81,-1.48) 100.00
|
NOTE: Weights are from random effects analysis !
| T ' T T
—20 -10 0 10 20

6XSSOHPHQWs XIBIDBA\VLY ZKHWKHU VWXGLHYVY H[FOXGHG REHVH LQGLYLGXDOV



- /IXR = 4XDQQE&KQ
Mean %
Study Year difference (95% CI) Weight
i
muscle mass 1
1
Hwang Y et al. 2017 : - —1.00 (-1.49,-0.51) 14.40
Kim S et al. 2017 |- —1.00 (-1.74, -0.26) 13.07
1
Ohetal. 2016 - —1.47 (-2.39,-0.55) 12.04
1
A Crvima Mlanara At al e JAR BN —1 2N /A 12 1 &2\ A NQ

6XSSOHPHQW XIBDA\WIKWHROVVHVVPHQW FULWHULD RI VDUFRSHQLD

6XSSOHPHQW2QIMWMBAPRYHG VHQVLWLYLW\ DQDO\VLV




