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'DGRYVY QWHUQDFLRQDLY GH &DW&GBRJIJDomR QD 3XEOLFDom
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& L &KDDU 1HWD 5DLPXQGD GD 6LOYD
2 LPSDFWR GR LVRODPHQWR VRBELGB FRHNYGGR N RS GHEHP SH
IXQFLRQDO ULVFR GH TXHGD H PDGRKD tP CGHi \G\DRIINV. -\VRRPQD XP D L
VLVWHPiIWLFD SDLPXQGD GD 6ILDY 5 R Kh DY O MDDV LA/RNUD. VEMOpEHU
20LYHLUD &OHXWRQ %UDJD /DQGDWLBDHOMIORORQVYMNWDLDRYEUHJD

UHFXUVR HOHWU{QLFR
I

TUDEDOKR GH &RQFOXVMmMR GH &XHURLGDOGB XDHGHUDO 8QRYS$PI
&RRUGHQDoOomR GR &XUVR GH )LVLRWHUDSLD ODFDSI

2ULHQWDGRU 'LHIJIR %XOFmMR 9LVFR

&RRULHQWDGRUD eULFD OHOLVVD ODFKDGR 3DOPHULP

ORGR GH DFHVVR :RUOG :LGH :HE
JRUPDWR GH DUTXLYR 3RUWIDEOH 'RFXPHQW )RUPDW

,VRODPHQWR VRFLDO 'RHQZIB,GH 3DWNVERRQOQLHIR %XOFmM
RULHQWDGRU ,, 3DOPHULP eURRDHGWDGRLDDDFKDERLYFHRUVLGDGHE
$PDSi ,9 7tWXOR

&' HG +
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBEBEEBBBBBBBBBBBBBBBBBBBBB

&+$%$5 1(7$ 5DLPXQGD GD 6LOYD %$7(6V8® &EKEELVWODOGDRELN /$1'5( &OHEXWRQ %UDJD
.DWLD &LULOR &RVWD 2/,9(,5$% 22DREBRWRO B QGRGIDEHQWR VRFLDID &CGHYLGROQR SDQGHPI
GHVHPSHQKR IXQFLRQDO ULVFR GH WXIRG®N ARPDD FKPHABDSEBMPODUNYQVRR VLVWHPiWLFI
2ULHQWDGRU 'LHJR %XOFmR 9LV FHRO I&RRU D B O MMDGR BDOBPHURED 0 U MRUGHDBOXKR/ B H &R C
*UDGXDomR )LVLRWHUDSLD 8@U¥$HUUYDEDSH )HGHUDO GR $



5(6802

$ 'RHQoD GH 3DUNLQVRQ '3 p XPD FRQGLomR QHXURGH
FDUDFWHUL]DGD SRU VLQWRPDV PRWRUHV FRPR WUHPRU
IUHTXHQWHPHQWH VH DJUDYDP SHOD UHGXomR GD DWLYLG
D PDQXWHQomR GD IXQomR PRWRUD 'XUDQWH D SDQ¢
GLVWDQFLDPHQWR VRFLDO UHGX]LUDP VLJQLILFDWLYDPHQ
TXH SRGH WHU FRQWULEXtGR SDUD R DJUDYDPHQWR GHV)
HVWXGR IRL DYDOLDU D OLWHUDWXUD VREUH R LPSDFWF

SDQGHPLD GH &29,"' QD GHWHULRUDomR GRV VLQWRPDYV
'3 (VVD UHYLVMR VLVWHPIWLFD WHYH VHX SURWRFROR
35263(52 &5 JRUDP UHDOL]DGDV EXVFDV QD (PELC

6FRSXV ‘HE RI 6FLHQFH H &RFKUDQH /LEUDU\ )RUDP

SDODYUDV FKDYHV H VLQ{QLPRV UHODFLRQDGRV D '3 H

DWUDYpV GD FRPELQDomR GH RSHUDGRUHVY ERROHDQRV 2
HVWXGRV |IRUDP GHILQLGRV FRP EDVH QD SRSXODomR G
LVRODPHQWR VRFLDO H GHVIHFKRV PRWRUHV REVHUYDGR\
HVWXGRV IRL DYDOLDGD XWLOL]DQGR DV )HUUDPHQWDV (
-RDQQD %ULJJV $SyV WULDJHP GH IRUDP LQFOXtGRYV
VLVWHPIWLFD VHQGR HVWXGRV WUDQVYHUVDLYV HVWX
HVWXGRV ORQJLWXGLQDLY UHWURVSHFWLYRV H HVWXGR
UHVWULO}HY GH LVRODPHQWR VRFLDO KRXYH XPD BHGXoml
'HVVD IRUPD REVHUYRX VH XP DJUDYDPHQWR QRV VLQWRF
GHVHTXLOtEULR EUDGLFLQHVLD DIHWDQGR R GHVHPSHQK
DXPHQWDGR H FRP SLRUD QD PDUFKD $ TXDOLGDGH PHWR
PRGHUDGD D DOWD HP JUDQGH SDUWH GRV HVWXGRV 2 LV
UHGXomR GRV QtYHLVY GH DWLYLGDGH ItVLFD GXUDQWH D ¢
RV VLQWRPDV PRWRUHV HP SDFLHQWHV FRP '3 UHVVDC
HVWUDWpJLDV SDUD UHGX]LU HVVH LPSDFWR

=H=RN=0«?DKRIAOAIPK OK?E=HS KAJ*"= @A =NGEJOKIJS <
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3DUNLQVRQ V 'LVHDVH 3' LV D SURJUHVVLYH QHXUR
FKDUDFWHUL]JHG E\ PRWRU V\PSWRPV VXFK DV WUHPRUV U
DUH RIWHQ ZRUVHQHG E\ WKH UHGXFWLRQ LQ UHJXODU
PDLQWDLQLQJ PRWRU IXQFWLRQ 'XULQJ WKH SDQGHPLF
VLIQLILFDQWO\ UHGXFHG SK\VLFDO DFWLYLW\ OHYHOV Z
ZRUVHQLQJ RI WKHVH VIPSWRPV 7KH DLP RI WKLV VWXG\ Z
WKH LPSDFW RI VRFLDO LVRODWLRQ GXULQJ WKH &29," S
PRWRU V\PSWRPV LQ SDWLHQWY ZLWK 3DUNLQVRQ V 'LVHD
SUHYLRXVO\ UHJLVWHUHG ZLWK WKH 35263(52 SURWRFRO

ZHUH FRQGXFWHG LQ (PEDVH 3XEOHG B6FRSXV :HE RI 6FL
JLEUDU\ .H\ZRUGV DQG V\QRQ\PV UHODWHG WR 3DUNLQVRC
3DQGHPLF ZHUH XVHG LQ WKH VHDUFK WKURXJK WKH FRPE
(OLJLELOLW\ FULWHULD IRU WKH VWXGLHV ZHUH GHILQHG
H[SRVXUH WR VRFLDO LVRODWLRQ DQG REVHUYHG PRWR
TXDOLW\ RI WKH VWXGLHV ZDV DVVHVVHG XVLQJ WKH -F
$SSUDLVDO 7RROV $IWHU VFUHHQLQJ VWXGLHV D
VIVWHPDWLF UHYLHZ LQFOXGLQJ FURVV VHFWLRQDO VYV
VWXGLHV UHWURVSHFWLYH ORQJLWXGLQDO VWXGLHV D
'XH WR WKH VRFLDO LVRODWLRQ UHVWULFWLRQV WKHUH
OHYHOV &RQVHTXHQWO\ WKHUH ZDV D ZRUVHQLQJ RI PRV
LPEDODQFH EUDG\NLQHVLD DIIHFWLQJ IXQFWLRQDO SHUI
DQG ZRUVHQHG JDLW 7KH PHWKRGRORJLFDO TXDOLW\ ZDV
PRVW VWXGLHV 6RFLDO LVRODWLRQ DQG WKH FRQVHTXHQ"
GXULQJ WKH &29," SDQGHPLF H[DFHUEDWHG PRWRU V\I
3DUNLQVRQ V 'LVHDVH KLJKOLJKWLQJ WKH QHHG IRU VWUD

.H\ZRUGWRFLDO LVRODWLRQ 3DUNLQVRQ V 'LVHDVH &29,'
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5DLPXQGD 'D 6LOYD &KRBDUVMAVDL) GD 6&O)WBEHWDMIH[WQ GUH
20LYHBRWOWHXWRQ %UD&NUPD ®BOLVVD 0D FK DGR B 00 PHRILLIPN
‘'LDV.DWLD &LULOR &R\LWDR1YEXWHIMR 9LVFR

‘'HSDUWDPHQWR GH &LrQFLDV %LROyYyJLFDV H GD 6D~GH
$PDSi ODFDSi %UDVLO

/I DERUDWYULR GH +LGURWHUDSLD 'HSDUWDPHQWR GH &L
8QLYHUVLGDGH )HGHUDO GR $PDSi ODFDSi %UDVLO

URJUDPD GH 3yV *UDGXDomR HP &LrQFLDV GD 6D~GH 'HS
8QLYHUVLGDGH )HGHUDO GR $PDSi ODFDSi %UDVLO

/IDERUDWYULR GH (OHWURWHUDSLD /$%(/(752 '"HSDUWDPH
H GD 6D~GH '&%6 8QLYHUVLGDGH )HGHUDO GR $PDSi 81,)

IDERUDWYULR 1HXURIXQFLRQDO 'HSDUWDPHQWR GH &LrC
'&%6 8QLYHUVLGDGH )HGHUDO GR $PDSi 81,)$3 ODFDSI

$XWRU FRUUHVSRQGHQWH /DERUDWYULR 1HXURIXQFLRQLEL
%LROYyJLFDV H GD 6D~GH '&%6 8QLYHUVLGDGH )HGHUDO
-XVFHOLQR . XELWVFKHFN NP -DUGLP ODUFR =HUR ODFEC
( PDLO GLHJR YLVFR#XQLIDS EU 'LHJR %XOFmMR 9LVFR



,1752'8d-2

$ GRHQoD GH 3DUNLQVRQ '3 p XPD FRQGLomR QHXL
GHJHQHUDWLYD GHILQLGD SHOD SHUGD GH QHXU{QLRV GR!
H DVVRFLDGD j IRUPDomR GH FRUSRV GH /HZ\ B6LPRQ 7DQ
LQFLGrQFLD WHP XPD WD[D JHUDO GH SRU SHVVRD
PDLRU HP KRPHQV H SHVVRDV FRP LGDGH HQWUH H D
VXD SUHYDOrQFLD p SURSRUFLRQDO DR DXPHQWR GD LGD
DFLPD GH DQRV TXDQWR DR VH[R D '3 VH PRVWURX PDLV
IDL[D HWiULD GH D DQRV H HP UHODomR D ORFDOL]Dc

LGDGH HQWUH H DQRV GD (XURSD $PHULFD GR 1RL
SUHYDOrQFLD PDLRU GH '3 HP FRPSDUDomR FRP LQGLYLGXHF
(QWUH RV DQRV GH D REVHUYRX VH XP DXPH

SUHYDOrQFLD GD '3 6WHLQPHW] HW DO

$ '3 p FDUDFWHUL]DGD SHOD SUHVHQoD GH VLQW
HVSHFLDOPHQWH PRWRUHVY FRPR WUHPRU HP UHSRXVR U
SRVWXUDLV EUDGLFLQHVLD H KLSRPLPLD IDFLDO 6HJXQG
7DQQHU D LQODWLYLGDGH ItVLFD SRU ORQJRV SHUtRGHF
TXDGUR FOtQLFR GH SDFLHQWHV FRP '3 DXPHQWDQGR D
PRWRUHV SRLV HVWi UHODFLRQDGD j HIHLWRV PHWDEyOL
FHOXODU DXPHQWDGD H HVWUHVVH R[LGDWLYR R TXH
IXQFLRQDPHQWR FHOXODU

(P GHIJHPEUR GH R FRURQDYtUXV 6$56 &R9 I F
SULPHLUD YH] HP :XKDQ &KLQD FRP FDUDFWHUtVWLFDV C
DJXGD H JUDYH FKDPDGR SRVWHULRUPHQWH GH FRURQI
GRHQoD VH HVSDOKRX UDSLGDPHQWH SRU WRGRV RV
SDQGHPLD GHYLGR D LVVR PXLWRV SDtVHV GHWHUPLQ
UHVWULQJLQGR R FRQWDWR ItVLFR HQWUH DV SHVVRDV
SURSDJDomR GR YtUXV 1HVVH VHQWLGR R LVRODPHQWR V

VHPDQDV HP SDtVHV FRP UHVWULo0O}HV PDLV ULJRURVDYV \
GH VHXV WUDWDPHQWRY FRP DFRPSDQKDPHQWR SUHVHQF
IRUDP LPSDFWDGDV SHODV FRQVHTXrQFLDV GD LQD
GHVDFRPSDQKDPHQWR PpGLFR PHVPR FRP R ILP GDV PHGL!



SRLVY DV UHVWULO}HV GH GLVWDQFLDPHQWR VRFLDO FRQW
.QDSLN HW DO

(PERUD GLYHUVRV HVWXGRV WHQKDP LQYHVWLJDGR D
GD DWLYLGDGH ItVLFD QD '3 D LQWHUUXSomR DEUXSWD GR
LVRODPHQWR VRFLDO GXUDQWH D SDQGHPLD UHSUHVHQW
FRPSUHHQGHU GH IRUPD PDLV DSURIXQGDGD RV HIHLWRYV
GRV VLQWRPDV PRWRUHV H QD IXQFLRQDOLGDGH GHVVHYV
DQiOLVH GDV UHSHUFXVV}HV GR LVRODPHQWR VRFLDO V
SURJUHVVmMR GD '3 SRGHULDP DX[LOLDU QR HQWHQGLPH
DWLYLGDGH ItVLFD SRGH DIHWDU D IXQFLRQDOLGDGH GH
*RHO 1DUD\DQ 6XJXPDUDQ

SRUWDQWR D SHUJXQWD QRUWHDGRUD GHVVH WUDI
LVRODPHQWR VRFLDO GHYLGR D SDQGHPLD GH &29,' C
ULVFR GH TXHGD H PDUFKD HP SHVVRDV FRP D '3" 2V R
VLVWHPIWLFD IRUDP D DQDOLVDU R LPSDFWR GR LVROL
IXQFLRQDO QR ULVFR GH TXHGD H PDUFKD HP SHVVRDV FI
SURJQYVWLFR GDV SHVVRDV FRP '3

0$7(5,$,6 ( 0e72'26
5HODWYULR GH UHYLVMR VLVWHPiWLFD H UHJLVWUR GH

$ SUHVHQWH UHYLVmMR VLVWHPIWLFD VHJXLX DV UHF
35,60$ SDUD D GLYXOJDomR WUDQVSDUHQWH GH UHYLV}HYV

3DJH HW DO 2 SURWRFROR DGRWDGR SDUD HVWD UH
QR 5HIJLVWUR ,QWHUQDFLRQDO 3URVSHFWLYR GH 5HYLV}
1~-PHUR GH UHJLVWUR &5' H SRGH VHU FRQVXOWI
%DWLVWD 9LVFR D

(VWUDWDpPJILD GH EXVFD

(VWXGRV FRP SDUWLFLSDQWHY FRP '3 UHDOL]DGRV Q
&29," IRUDP EXVFDGRYVY QDV EDVHV GH GDGRV (PEDVH 3X
6FLHQFH H &RFKUDQH /LEUDU\ JRUDP XWLOL]DGRV Q
SDODYUDV FKDYHV H VLQ{QLPRV UHODFLRQDGRV D '3 H
DWUDYpV GD FRPELQDomR GH RSHUDGRUHV ERROHDQRV )



TXDQWR DR WHPSR GH SXEOLFDomR SDUD DUWLJRV SXEOLEF
GR SHUtRGR GH LQtFLR GR LVRODPHQWR VRFLDO HP GHEFR
1mR IRUDP DSOLFDGDV UHVWULO}HV TXDQWR DR LGLRPD
UHIHUrQFLDYVY GRV HVWXGRV LQFOXtGRV WDPEpP IRUDP
UHODWYULRYVY DGLFLRQDLVY $ EXVFD IRL UHDOL]DGD HP VH
SHVTXLVD FRPSOHWD SDUD FDGD EDQFR GH GDGRV SRGH
VXSOHPHQWDU $SrQGLFH % 9LVFR HW DO E

(OHJLELOLGDGH

JRUDP LQFOXtGRV HVWXGRV RULJLQDLVY HP TXH RV S
GLDJQYVWLFR GH 'S FRP VLQWRPDV PRWRUHV GRFXPHQWD
GH LVRODPHQWR VRFLDO GHYLGR D SDQGHPLD GH &29,'
LQYHVWLIJDU R LPSDFWR GR LVRODPHQWR VRFLDO RX
GHFRUUHQWHY GD SDQGHPLD VREUH RV VLQWRPDV PRWRL
GH HVWXGRV REVHUYDFLRQDLV FRPR FRRUWH FDVR FRQ
HVWXGRV TXDOLWDWLYRV H HQVDLRV FOtQLFRV TXH DERL
PRWRUHV DVVRFLDGDY DR LVRODPHQWR 6RPHQWH HVWXG
HP UHYLVWDV FLHQWtILFDV UHYLVDGDV SRU SDUHV H FRP
LOQFOXtGRVY 1mR KRXYH UHVWULomR GH LGLRPD

JRUDP H[FOXtGRV HVWXGRV TXH LQFOXtDP RXWUDV GF
VHP HVSHFLILFDU R GLDJQYVWLFR GH '3 DTXHOHV TXH Qm
LVRODPHQWR VRFLDO DR DJUDYDPHQWR GRV VLQWRPDV F
HVWXGRV SUp FOtQLFRVY HGLWRULDLV H RSLQL}HV GH HVS
$OpP GLVVR DUWLJRV SXEOLFDGRV DQWHV GH IRUDP G
DSUHVHQWDVVHP DQiOLVHV FRPSDUDWLYDV HQWUH SHUtRG

TULDJHP

$Syv D EXVFD D DSOLFDomR GRV FULWpULRV GH HOl
GRLY UHYLVRUHV LQGHSHQGHQWHY 1HWD H %DWLVWD
DWUDYpV GD XWLOL]DomR GD SODWDIRUPD 5D\DQQ 5D\\DQ
D VHOHomR IRL UHDOL]DGD FRP EDVH QRV WitWXORV H |
HIFOXtGRV QHVVD IDVH RV HVWXGRV TXH QmR HUDP RUI
SDUWLFLSDQWHYV FRP GLDJQYVWLFR IRUPDO GH '3 H RV H!
LVRODPHQWR VRFLDO GHFRUUHQWH GD &29,' $OpP GLV



DSHQDV VLQWRPDV QmR PRWRUHY FRPR DOWHUDO}HV FRJC
VHP UHODomR GLUHWD FRP VLQWRPDV PRWRUHV [|IRUDP
GHVFDUWDGRYV HGLWRULDLY RSLQL}HV GH HVSHFLDOLVWD\

1D )DVH IRUDP DYDOLDGRV RV WH[WRV FRPSOHWRYV
VHOHFLRQDGRY 1HVVD HWDSD IRUDP H[FOXtGRV HVWXC
GHVIHFKR GH LQWHUHVVH DOWHUDO}HV PRWRUDV ULVFR
IRUDP H[FOXtGRYVY DUWLJRV TXH QmR SRVVXtDP WH[WR FRPS
TXH R DUWLJR QmR HVWDYD GLVSRQtYHO IRUDP UHDOL]DC
DXWRUHV 1D DXVrQFLD GH UHVSRVWD R HVWXGR IRL HJ[
+DYHQGR GLYHUJrQFLDV QR SURFHVVR GH WULDJHP XP W
9LVFR

([ WUDomR GH GDGRYV

$SyV D OHLWXUD FRPSOHWD GRV DUWLJRV LQFOXtGR
GDGRV XWLOL]DQGR XPD SODQLOKD SUHYLDPHQWH HOL
HOHWU{QLFR GDV LQIRUPDoO}HVY 1HVVD SODQLOKD IRUDP 1
SDUD DQiOLVH FRPR D LGHQWLILFDomR GR HVWXGR QRPH
H SDtV GH UHDOL]DomR FDUDFWHUtVWLFDV GD SRSXODom
LGDGH PpGLD JrQHUR H HVWIiIJLR GD '3 FRQWH[WR GR LVR
GDV UHVWULo}HVY DSOLFDGDV H LQIRUPDO}HV HVSHFtILFDV
LPSRVWR SHOD SDQGHPLD GH &29,' H VLQWRPDV PRW
JUDYLGDGH GH VLQWRPDV FRPR WUHPRUHV ULJLGH] H E!
LVRODPHQWR VRFLDO ULVFR GH TXHGDV H PDUFKD

DPEpP IRUDP FROHWDGRY GDGRV VREUH R PpWRGR G
LQFOXLQGR DV HVFDODV H LQVWUXPHQWRY XWLOL]DGRYV
&ODVVLILFDomR GD 'RHQoD GH 3DUNLQVRQ 83'56 H RV ¢
FRP GDGRV TXDQWLWDWLYRYVY RX TXDOLWDWLYRYV VREUH D
TXDOTXHU DVVRFLDomR UHODWDGD HQWUH R LVRODPHQV
VLQWRPDYV $GLFLRQDOPHQWH IRUDP UHJLVWUDGDV LQI
HVWXGRV FRPR R WLSR GH HVWXGR REVHUYDFLRQDO RX
GXUDomR GR DFRPSDQKDPHQWR H WpFQLFDV GH DQiOLVH
GDGRV IRUDP VLVWHPDWLFDPHQWH DUPD]JHQDGRYV SDUD JD



H SHUPLWLU XPD FRPSDUDomR GLUHWD HQWUH RV HVW
DXVHQWHY WHQWDPRYVY FRQWDWDU R DXWRU SDUD REWHU 1

$YDOLDomR GD TXDOLGDGH PHWRGROYJLFD

3DUD UHDOL]DU D DYDOLDomR GD TXDOLGDGH PHWRC
EXVFD LGHQWLILFDU SRVVtYHLV YLHVHV H OLPLWDo}HV G
JHUUDPHQWDV GH $YDOLDomR &UtWLFD GR ,QVWLWXWR -RD
(VWXGRV 7UDQVYHUVDLV $QDOtWLFRV R &KHFNOLVW SDUI
SDUD (VWXGRV 4XDOLWDWLYRV H R &KHFNOLVW SDUD (VW X
%ULIJIV ,QVWLWXWH (VWD IHUUDPHQWD FRQWD FRP X
LWHQV SDUD FDGD WLSR GH HVWXGR SDUD RV HVWXGR\
DVSHFWRVY FRPR D FODUH]D GRV FULWpPULRYV GH LQFOXVm
PHGLomR H R FRQWUROH GH IDWRUHV GH FRQIXVmR 3DUD
VHUHP DYDOLDGRYVY VmR HOHPHQWRY FRPR D FRPSDUDomR
DFRPSDQKDPHQWR H D PHQVXUDomR GD H[SRVLomR H GH
TXDOLWDWLYRYV D IHUUDPHQWD H[DPLQD D FRQJUXrQFLD |
SHVTXLVD DGHTXDomR GD FROHWD H DQiOLVH GH GDGRV |
LOQOWHUSUHWDomR GRV DFKDGRV 3RU ILP SDUD R HVWXGR
LQFOXL D FODUH]D QD GHILQLomR GRV JUXSRYV D SUF
SyV.LQWHUYHQomR H R FRQWUROH GH YDULiIYHLV TXH SR
'RLY UHYLVRUHYVY DYDOLDUDP LQGHSHQGHQWHPHQWH R U
LQFOXtGR H D TXDOLGDGH GDV HYLGrQFLDV (P FDVR GH
UHVROYLGDV SRU GLVFXVVmMR HQWUH RV GRLV UHYLVRUHYV
DYDOLDomR GR ULVFR GH YLpV IRL DSUHVHQWDGD HP IRUPL

5(68/7$'26
BHOHOmMR GRV HVWXGRYV

$ EXVFD HOHWU{QLFD HQFRQWURX UHIHUrQFLDV
GXSOLFDWDV H IRUDP GHOHWDGRV QHQKXP HVWXGR IRL

UHVWDQGR HVWXGRV SDUD VHUHP WULDGRV QD IDVH
IRUDP H[FOXtGRV SRU REHGHFHUHP DRV FULWpPULRYV GH H]|
QmR DERUGDU R FRQWH[WR GH LVRODPHQWR VRFLDO H Q
SURFHVVR GH WULDJHP UHVWDUDP SDUD D IDVH GH HOI
DUWLJRV IRUDP H[FOXtGRV SRU QmR REHGHFHUHP RV



GHVIHFKR GH LQWHUHVVH UHODFLRQDGR DRV VLQDLV H \
FRPSOHWR LQGLVSRQtYHO UHVWDQGR DUWLJRV SDUD
TXDOLWDWLYD GD HYLGrQFLD 2 IO0OX[RJUDPD GH VHOHoOI
VLVWHPiIWLFD p DSUHVHQWDGR QD )LJXUD

J)LIXUDOX[RJUDPD GR SURFHVVR GH WULDJHP GRV HVWXGR®

Registros identificados por meio de pesquisa

em banco de dados | = 1534) Registros adicionais identificados
Identiﬁcagﬁo Cochrane library= 127; PUBMED = 1.011; por meio de outras fontes (n = 0)
SCOPUS = 147; WEB OF SCIENCE =84 ;

EMBASE= 165;

|
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Registros examinados Motive #1 Ndo é um artigo original (n=163 |
(n=1161) | Motivo #2 Nio é doenca de parkinson(n=234 )
Motivo #3 Mo teve isolamento sacial (n=508)
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egibliidade avele Ds[:a:raz;;}g'b‘ e \ Motivo #5 Texto completo néo disponivel {n=20)
Motivo #6 outros resultados de interesse (n=202)

Artigos incluidos em
sintese qualitativa
(n=34)

&DUDFWHUtVWLFDV GRVY HVWXGRV LQFOXtGRV

'"HVHQKR GRV HVWXGRV H FDUDFWHUtVWLFDV GRV SDUW

'RV DUWLJRV LQFOXtGRV QHVWD UHYLVMR VLVWI
WUDQVYHUVDLYV VMR HVWXGRV ORQJLWXGLQDLV SURVS
UHWURVSHFWLYRV H HVWXGR TXDOLWDWLYR XQLFrQWULF
JHRJUIILFD GRV HVWXGRV LQFOXtGRV IRUDP DJUXSDGRV S
(XURSD FRQFHQWURX D PDLRU SDUWH GDV SXEOLFDo}HV
DUWLJRYV $PpULFD GR 1RUWH DUWLJRV H $PpULFD GR



HVWXGR IRL UHDOL]DGR QR FRQWLQHQWH DIULFDQR @
SUHGRPLQkQFLD GH SURGXomR FLHQWtILFD HP SDtVHV HXU]I

$ HVWLPDWLYD GD DPRVWUD SRSXODFLRQDO WRWDO
VHQGR GR VH[R PDVFXOLQR H GR VHI[R IHPLC(
*RHO 1DUD\DQ 6XJXPDUDQ .DSHO HW DO H )L
IRUQHFHUDP GHWDOKHYV VREUH D YDULiIYHO 3VH[R™ GRV SDU

$ PpGLD GH LGDGH GRV SDUWLFLSDQWHV IRL GH D
GH DQRV HQFRQWUDGR QR HVWXGR 6KDODVK HW DO
HQFRQWUDGR QR HVWXGR .DSHO HW DO 2V HVWXG]|
7HPSOHWRQ HW DO H )DEEUL HW DO QmR UHO

SRSXODomR 7DEHOD 7TDEHOD

2 WHPSR PpGLR GH GLDJQYVWLFR GD '3 HQFRQWUDGF
DQRV VHQGR R PHQRU WHPSR GH DQRV HQFRQWUDGR Q
DO H R PDLRU GH DQRV HQFRQWUDGR QR HVWXGR
HVWXGRV GH %URZQ HW DO $QIJKHOHVFX HW DO
.DSHO HW DO YDEEUL HW DO H +RUELQVNL HW
WHPSR PpGLR GH GLDJQYVWLFR GD GRHQoD GRV SDUWLFLS]

$ PpGLD TXDQWR D FODVVLILFDomR GH HVWDGLDPHQ\
(VFEDOD GH +RHKQ H <DKU + < IRL HVWLPDGD HP LQGL
SDFLHQWHY HVWDYDP QR HVWiJLR PRGHUDGR GD GRHQo0D
TXH GLVSRQLELOL]DUDP GDGRV VXILFLHQWHY SDUD R FicC
GLUHWDPHQWH RV YDORUHV PpGLRV H RXWURV DSUHVHQ!'
FIOFXOR SRU PHLR GD PpGLD SRQGHUDGD 2V GHPDLV
IRUQHFHUDP GDGRV VXILFLHQWHYV SDUD R FIiOFXOR FRPR
HP TXH UHODWDUDP DSHQDV TXH GRV SDFLHQWHYV
VHP GHWDOKDPHQWR (QTXDQWR RXWURYV HVWXGRV Qm
HVVHV GDGRV 7DEHOD /TDEHOD

4XDQWR jV WHUDSLDV IDUPDFROYJLFDV HVWXGRV (
GRVY PHGLFDPHQWRYV HP VHXV SDFLHQWHV (P HVWXGRYV
KRXYH PXGDQoD PHGLFDPHQWRVD 3RUpP HP HVWXGRV Kl
DRV IiIUPDFRV QHFHVVIULRV -i HP DUWLJRYV IRL UHODWD ¢
GRVDJHP ITUHTXrQFLD RX PXGDQoD GH PHGLFDPHQWR 7DEH



$QiOLVH GDV IHUUDPHQWDYV GH DYDOLDomR XWLOL]DGD

(QWUH RV DUWLJRVY LQFOXtGRV GLYHUVDV HVEFDC(
HPSUHJDGRV SDUD DYDOLDU GLIHUHQWHYV DVSHFWRYV UHC
GHVIHFKRV PRWRUHV 7DEHOD 7TDEHOD

$ 83'56 H R + < IRUDP IUHTXHQWHPHQWH XWLOL]DGRYV
PRWRUHV H SURJUHVVmMR GD GRHQoOD (VWDV HVFDOD
SDGURQL]DGDV GH WUHPRU ULJLGH] EUDGLFLQHVLD H
RIHUHFHQGR LQIRUPDo}HVY VREUH D JUDYLGDGH H SURJU
HVWXGRV 7DEHOD /DEHOD

$OpP GLVVR D (VFDOD GH $WLYLGDGH )tVLFD SDUD ¢
FRPR R 7LPHG 8S DQG *R 7HVW 78* (VFDOD GH (TXLOtEULI
AXHVWLRQIULR GH &RQJHODPHQWR GD ODUFKD 1)2* 4 |RUL
GHVHPSHQKR ItVLFR HTXLOtEULR H GHVDILRV GH PRELOLG
GH 3DUNLQVRQ (VVDV PHGLGDV DX[LOLDP QD FRPSUHHQVn
QD DYDOLDOomR GH LQWHUYHQO}HV TXH YLVDP PHOKRUDU D
TXHGDV 7DEHOD 7DEHOD

3bub TXDOLGDGH GH YLGD H HVWDGR IXQFLRQDO
SDUNLQVRQ V 'LVHDVH 4XHVWLRQQDLUH 3'4 H R
4XHVWLRQQDLUH 3'4 TXH DYDOLDP R LPSDFWR GD GRFE
QR EHP HVWDU HPRFLRQDO H LQWHUDomR VRFLDO (Vv
SHUFHSo}HV VREUH FRPR D '3 DIHWD D TXDOLGDGH GH YL
IXQFLRQDO 7DEHOD 7TDEHOD

&RPR GHVIHFKRYVY VHFXQGIULRV RV HVWXGRV LQFOXt
GRVY DVSHFWRV GD IXQomR PHQWDO (P WHUPRYV GH IXQomF
$YDOLDomR &RJIJQLWLYD GH ORQWUHDO 02&% H R OLQL ([DP
IRUDP XWLOL]DGDV SDUD DYDOLDU R FRPSURPHWLPHQWHF
SDFLHQWHY FRP 3DUNLQVRQ GHVWDFDQGR R GHFOtQLR
VLIQLILFDWLYR GR PDQHMR GD GRHQoD 7DEHOD 7TDEHOD

$OpP GLVVR RV HVWXGRV XWLOL]DUDP YiULDV HVEDC
SVLFROyJLFR (VFDOD +RVSLWDODU GH $QVLHGDGH H 'H
$YDOLDomR GH $QVLHGDGH GH +DPLOWRQ +$0 $ GLVW-~UE



GH 6RQR SDUD 'RHQoD GH 3DUNLQVRQ 83'6 (VFDOD GH
SDUNLQVRQ 3'66 H VLQWRPDV QmR PRWRUHV (VFDOD G
1066 UHIOHWLQGR D DERUGDJHP DEUDQJHQWH SDUD D FR
QD YLGD GRV SDFLHQWHYV 7DEHOD /DEHOD

1R JHUDO HVWDV IHUUDPHQWDYV GH DYDOLDomR H FO
DYDOLDomR GHWDOKDGD GRV VLQWRPDV PRWRUHV FDSDF
YLGD H RXWURV DVSHFWRV FKDYH GD '3 FRQWULEXLQGR
DPSOD H JHVWmMR GHVWD FRPSOH[D GRHQoD QHXURGHJHQH!

SHVXOWDGR GRV HVWXGRYV LQGLYLGXDLV

'‘'XUDQWH D SDQGHPLD GH &29,' YIULRVY HVWXGRYV
VLIQLILFDWLYRV QRV VLQWRPDV PRWRUHV HP LQGLYtGXR
UHODWRX XPD GHWHULRUDoOmMmR GH QRV VLQWRPDV PR
VRFLDO %YURZQ HW DO GHVFREULUDP TXH GR
DSUHVHQWDUDP SLRUD HP YiULRV VLQWRPDV PRWRUHV L

GLVFLQHVLD TXHGDV OHQWLGMR WUHPF
GH PDUFKD

*XR HW DO HP XP HVWXGR GH FRRUWH SURVSH
SLRUD GH QRV VLQWRPDV PRWRUHV DFRPSDQKDGD SR
3'4 LQGLFDQGR FRPR FRQVHTXrQFLD GHFOtQLRV VXEV
YLGD .XPDU HW DO QRWDUDP SLRUD HP VLQWRPDYV

ULJLGH] OHQWLGMR GLILFXOGDGHV G
FRQJHODPHQWR GD PDUFKD H GLVFLQHVLD
6RQJ HW DO H 9DQ 'HU +HLGH HW DO DVVR

DWLYLGDGH ItVLFD DR DJUDYDPHQWR VXEMHWLYR GR WUH
HQFRQWURX GLIHUHQoDV UHODFLRQDGDV j LGDGH QI

PRWRUHV HQTXDQWR 5XV -DFTXHW HW DO REVHUY
ULJLGH] OHQWLGMR H HTXLOtEULR
)DEEUL HW DO UHODWDUDP IUHTXrQFLDYV PDLV D
H WUHPRU FRPR VLQWRPDV SUHYDOHQWHV +

REVHUYDUDP DXPHQWR GH TXHGDV DSyV LQWHUUXSomR GI
LVRODPHQWR VRFLDO ,QHLFKHQ HW DO HQFRQWUDU



GD GRHQoD GXUDQWH D SDQGHPLD .DLQDJD HW DO
VLIQLILFDWLYRV QDV SRQWXDo}HV 0'6 83'56 ,,, HQTXDQ\
GHVWDFRX D GHWHULRUDomR JHUDO GD IXQomR PRWRUD H

.QDSLN HW DO REVHUYDUDP VLJQLILFDWLYR LF
DWLYLGDGH I[tVLFD HQWUH RV SDFLHQWHV .UJ\W]WR HW I
JHQHUDOL]DGD GRV VLQWRPDV GH 3DUNLQVRQ HQTXDQWR
XPD UHGXomR VLJQLILFDWLYD QRV KiELWRV GH H[HUFtFL
REVHUYDUDP XP DXPHQWR VLJQLILFDWLYR QR ,0& H XPD G|
OLQL %(67HVW LQGLFDQGR LPSDFWR QHJDWLYR QR HTXLOtE

SHXWHU HW DO UHODWDUDP DXPHQWR GD 1IU
GHWHULRUDomR VLJQLILFDWLYD QRV WHVWHV GH FDPLQI
HQFRQWUDUDP HOHYDGD SUREDELOLGDGH GH TXHGDV GXlL

UHODWRX SLRUD VLJQLILFDWLYD QRV VLQWRPDV PR
GXUDQWH R LVRODPHQWR VRFLDO 7HPSOHWRQ HW DO
WHPSR QHFHVVIULR SDUD FRQFOXLU WDUHIDV IXQFLRQDL’

UHODWRX TXH GHYLGR DR PHQRU SHUtRGR HP RUV
FRQILQDPHQWR PHQRUHV WD[DV GH TXHGD IRUDP REVHUYL

<RJHY 6HOLJPDQQ HW DO GHVWDFDUDP D GHWHU
ORFRPRomR H R DXPHQWR GD QHFHVVLGDGH GH DVVLVWTr
GLIiULD $QJKHOHVEFX HW DO UHODWRX GLILFXOGDGHYV

GD GRHQoD H RV LPSDFWRYV UHODFLRQDGRY j SDQGHPLD C
HQFRQWUDUDP SLRUD VLJQLILFDWLYD QRV UHVXOWD
SDQGHPLD

*RHO 1DUD\DQ ©6XJXPDUDQ UHODWDUDP SLRL
VLOQWRPDV LQFOXLQGR WUHPRUHV H GLVW~UELRV GR VRC
XPD FRUUHODomR SRVLWLYD HQWUH D SLRUD VXEMHWLYD
QmR PRWRUHV FRPR DQVLHGDGH H GHSUHVVmMR 6KDODVK |
VLIQLILFDWLYD HP P~-OWLSORV HVFRUHV PRWRUHV FRPR
PRWRUHV FRPR D FRJQLomR GXUDQWH D SDQGHPLD ©6LF
GHWHULRUDomR VLJQLILFDWLYD QRV VLQWRPDV PRWRUHV
PDUFKD GHVHTXLOtEULR H EUDGLFLQHVLD



9LIQDWHOOL HW DO HQIDWL]DUDP TXH DV U
FDQFHODPHQWRYV GD ILVLRWHUDSLD FRQWULEXtUDP SDUD I
GH TXHGDVY HQWUH SDFLHQWHV FRP '3 <LOPD] HW DO
VHP HVWLPXODomR FHUHEUDO SURIXQGD UHODWDUDP PDL
WUHPRU H GLILFXOGDGHV GH PRELOLGDGH QD FDPD HP FR
HVWLPXODomR GXUDQWH R SHUtRGR GH LVRODPHQWR VRFL

4XDQWR DR XVR GH PHGLFDo}HV *XR HW DO RE\
SDFLHQWHY UHODWDUDP PXGDQoD 1R WRWDO DSHQDV
PXGDQoD QR WUDWDPHQWR IDUPDFROYJLFR GD '3 FRPR I
GRVDJHP DOpP GD VXEVWLWXLomR SRU RXWUR PHGLFDPHC
PPGLFR QHXURORJLVWD 3UDVDG HW DO UHODWDUDP
PHGLFDPHQWRY SRU GLILFXOGDGHV HP DFHVViI ORV DV
FRQWULEXHP FRP D PHVPD H[SHULrQFLD 2XWURV HVWXGR\
QmR UHODWDUDP RX QmR DYDOLDUDP HVVD PXGDQoD HP VX

(VWHV HVWXGRV IRUQHFHP XPD YLVmMR DEUDQJHQWH
SHORV SDFLHQWHV FRP '3 GXUDQWH D SDQGHPLD GH &
LPSRUWKQFLD GH HVWUDWpPJLDV H LQWHUYHQoO}HV DGDSW
QHIJDWLYRV QD VD~GH ItVLFD H PHQWDO GHVWHV LQGLYtGX



TDEHOBRDUDFWHUtVWLFDY GRV HVWXGRVY WUDQVYHUVDLYV

$XWRU 7LSR &DUDFWHUtV /RFDOL]JC ,QVWUXPHQW ORGDOLGL 5SHVXOWDGRYV
DQR HVWXGR GRV SDUWLF XWLOL]DGRV GH DYDOL
%DVFKL WUDQVY 3RSXODomR ,WiOLD 3'1& GRHQc +tEULGR 3LRUD GH VLQWRPDV PRWRU}
KRPHQ 3DUNLQVRQ LVRODPHQWR GD &29,"
PXOKH FRJQLomR
PpGLD GH L¢ 3' 0&, GRHOQ
DQF 3DUNLQVRQ
GXUDomR FRPSURPHWL
GRHQoD Gt FRIQLWLYR
DQRV  +< 0&,QR3"
FRPSURPHWI FRPSURPHWL
FRIQLWLYR FRIJQLWLYR
FRP DVVRFLDGR
FRPSURPHWI GRHQoOD
FRIQLWLYR 3DUNLQVRQ
$WLYLGDGHYV
GH 9LGD '
$,9°' $WLYL
,QVWUXPHQW
9LGD 'LiULD
%URZQ WUDQVY FRQWIJLR (VWDGRV 4XHVWLRQiU 5HPRWR $V FRPSOLFDo}HV IRUDP PDL
( * FRYLG '3 8QLGRV VHO}HV SHVVRDV FRP PDLRU GXUDom
1mR 3' $PpULFD VLQWRPDV FRP '3 H &29, DSUHVHQWD
DQR) GLDJQYVWLF PRWRUHV QRYRV RX DJUDYD
DQRV IDWRUHV GH PRWRUHYV 3HVVRDV FI
GLDJQ: WUDWDPHQW GLDJQRVWLFDGDV FRP &29,
+ DQRYV &29," FXLGDGRV PpGLFRV LQWHL
+ DQRYV DOWHUDoOmR H[HUFtFLRV H DWLYLGDG
+ DQRV VLQWRPDYV SLRUD GRV VLQWRPDV PRWF
! DQRYV UHODFLRQDC PRWRUHYV 2V HQWUHYLVV
VHP LQIHFoO H HIHLW LQWHUUXS0}HV QRV FXLGDGR\
FRYLG '3 RUGHQV GH i '3 WDPEpP WLYHUDP PDLRU
1mR 3' QR ORFDO DSUHVHQWDU VLQWRPDV QRYI
DQR SUIWLFDV VLQWRPDV PRWRUHYV YV
DQRYV GLVWDQFLDF + S @

VRFLDO OR




PXOKHUHYV
DSUHVHQWR

DRV FEFXLGDC
VD~GH

LQWHUDO}HYV
HP R XYV
DWLYLGDGH\
HVVHOFLDLYV

. XPDU WUDQVY KRPH 1RYD 'HC 4XHVWLRQiU 5HPRWR $ GXUDomR GR +& ! GLDV IRL
H SHUFHSomR DVVRFLDGD j SLRUD GR WUHPI
PXOKHUHYV PXGDQoD QD PDUFKD H D WRQWXUEL
DQRV +< VLQWRPDYV VLIJQLILFDWLYDPHQWH DVVREFI
DSUHVHQWR GLVSRQtYHO HP FDVD GXUDQW
GXUDomR GD '3 ! DQRYV
UHVSHFWLYDPHQWH XP WHI
TXH DGRWDUDP QRYRV H
GXUDQWH R +& DSUHVH
VLIQLILFDWLYDPHQWH UHGX]I
6DQWRY WUDQVY “ PXO (VSDQKD 4XHVWLRQiU 5HPRWR WHQKDP SHUPDQHFLGR L
UFtD TXHVW}HV FRQILQDPHQWR SHUF
+< 1 DJUDYDPHQWR GRV VHXV VLC
DSUHVHQWR SUREOHPDV GH VROQR
GLVW~UELRV GD PDUFKD
GRU IDGLJID (
WUHPRU H GLVW-~UE
3LDQR OXOWLFr OpGLD GH ,WiOLD 4XHVWLRQiU 5HPRWR SLRUD GRV VLQWRPDV PRWRU
wWuDQVvVY * Q7 WR\ 3UYySULR
SDUWLFLSDC DWLYLGDGH\
Q%7 GH KRPH! GLiULD $,9'
PXOKHUHYV
GLDJQYVWLF
+ < “
3UDVDC WUDQVY 3RSXODomR tQGLD 4XHVWLRQiU 5HPRWR 8P PDLRU Q~PHUR GH SDFLHQ'
OpGLD 3UySULR H FXLGDGRUHYV YV
LGDGH UHODWDUDP SLRUD GRV VLQW
DQRV 1 PDLV SUHYDOHQWH UHODWDG
+RPHOQV SLRUD GD OHQWLGmMmR




OXOKHUHV
'XUDomR
GRHQoD
DQRV
1mR DSUHVH

9DQ 'f WUDQVY *rQl +RODQGL (VFDOD GH ( 5HPRWR GRV SDFLHQWHV FRP '3
+HLGH PXOKHUHYV 3HUFHELGR DWLYRV ILVLFDPHQWH GHVG
"XUD-¢ 0'6 83'56 VHC &29," H D UHGXomR GD D
GD GRHQoD (VFDOD FRUUHODFLRQRX VH FRP SLRU
+ $QVLHGDGH VLQWRPDV TXH PDLV SLRUD
(VWDJLR 3DUNLQVRQ IDGLJD WUHPRU GRU H FRQ
(VFDOD FRP QtYHLV PDLV HOHYDGRYV C
5HVSRVWD 366 DSUHVHQWDUDP PDLRU
5XPLQDWLYD GD '3 5@ + ) + +
PpG DYDOLRX P> GLVVR RV SDFLHQWHV FRP V
HVWLPDGD DXWRUUHOD JUDYHV 0'6 83'56 VHOI DSUH
DWLYLGDGH SLRUD GRV VLQWRPDV GXUDQ
PLQXWRV KR + >, & + + @
H[HUFtFLR L
PRGHUDGR
VHPDQD
VHOHFLRQDCG
&23( H GR &
IRUDP X WL
SDUD JHUDI
PHGLGDV D"
SRVLWLYD
HQIUHQWDPF
FRPSRUWDPF
<
%DOFL WUDQVY PXOKI 7XUTXLD 3%$6( H +$'6 G5HPRWR $ SLRUD GRV VLQWRPDV PRW
H KRP GXUDQWH D TXDUHQWHQD IRL
DQ SDFLHQWHV 9LQWH H GRLV G
+< 1n DQRV RX PDLV HQTXDQWR

DSUHVHQWR

PHQRV GH DQRV 2 VLQWRP
PDLV IUHTXrQFLD IRL D EUDGL
. DORV H DOQRV GH LGDG




DWLYLGDGH ItVLFD GRV SDFLL!
EDLI[RV VHP GLIHUHQoD VLJOL

5XV WUDQVY
-DFTXH'
$

SDFLHQW &DQDGi

'3  FRP LC
PpGLD GH
DQRV G»
GD GRHQoOD
DQRV LQ
GRHQoOD HP
DQRYV
KRPHQV H
PXOKHUHV +

4XHVWLRQiIU 5HPRWR

SUYSULR

DJUDYDPHQWR GH WUHPRU

ULJLGH] PpGLD GR J
OHQWLGmMR PpGLD GR JUXSR
PpGLD GR JUXSR

J)DEEUL wWUDQVY

17 WRWDC )UDQoD

SRSXODomR
+< 1nm
DSUHVHQWR

4XHVWLRQIU 5HPRWR

SUYSULR

&RP EDVH QR TXHVWLRQIULR

H WUHPRU IRUDP R\
UHODWDGRYVY FRP PDLRU IUH
DJUDYDGRV &RP EDVH QR 3°
PRWRUHY IRUDP R GRPtQLR PD

.DSHO wubDQVvy

17 WRWDC (VORYrQl

SDFLHQWHYV
FRP LGDGH

H DQRYV
1mR DSUHVH

4XHVWLRQiIU 5HPRWR

SUYSULR

$ GHWHULRUDomR GD IXQomR

GRVY SDFLHQWHV FRP '3
LOQFLGrQFLD GH TXHGDV IRL F
GRVY SDFLHQWHYV PyYHLV

.UJ\V]W WUDQVY

“ DQ 3RO{QLD

KRPHQV
PXOKHUHYV
+< 1n
DSUHVHQWR

$ SHVT) 5HPRWR

FRQVLVWLX
SHUJXQWDV
UHODFLRQDC
VWDW XV
&29, !
UHVXOWDGR"
DVVRFLDGRYV
HP UHODonN
SDQGHPLD
DWLYLGDGH
PXGDQoDYV
DWLYLGDGH\
GLiULDV H P.
QD '3 VLQV
PRWRUHV |

$ UHGXomR VXEMHWLYD GD T
UHODWDGD HP H GHFOIL
VLQWRPDV GD '3 $ GHWHULRLU
GRVY VLQWRPDV PRWRUHV HP ¢
DIHWRX VXD 49 1R HQWDQWR
FRQWDWRVY H RV VHQWLPHQWF
XP LPSDFWR VLJQLILFDWLYR Q
GH YLGD S HS UH
H SUHVHQoD GH DQVLHGDGH
UHVSHFWLYDPHQWH




PRWRUHV L
GHSUHVVmR
GHSULPLGR
~OWLPD
UHIHULD VH
SHUFXUVR 1
GXUDomR (
LQGHSHQGTIQ
jV. FDUDFWHE
GHPRJUIILFD
EIVLEDV LQF
VH[R D LGI
QtYHO
HVFRODULGE
ORFDO GH Ut

/HDY\

WUDQVY

KRP (VWRFRO

H PXOK

ImR DSUHVH

(VFDOD
&RQILDQOD
(TXLOtEULR
(VSHFtILFR
$SWLYLGDGHYV
LWHQV HVFI
‘DON * (V
+RVSLWDODL
$QVLHGDGH
"HSUHVVmR
(4 '

3'4 2 PH
GH FDLU IRL
DWUDYpV

SHUJXQWD :
WHP PHGR G
6LP Qr
TXHVWLRQiU
&RQVHOKR 1
6XHFR GH 6I
%HP (VWDU

DWLYLGDGH
DXWRUUHOD!'

SHPRWR

"RV SDUWLFLSDQWHV D PC
XPD UHGXomR UHODFLRQDGEC
KIELWRV GH H[HUFtFLR $V F
PDLV FRPXPHQWH XPD UHGX
SURJUDPDGR H UHDELOLWDoOmM
KRPHQV




DFHOHU{PHW
$FWLJUDSK *

ODUDQF WUDQVY 7RWDO GH ,WiOLD DSOLFDWLYR 5HPRWR $ WD[D GH TXHGDV IRL UHGX
0 SDUWLFLSDC PHGH R HT) KLVWYULFR DQWHULRU GH TXtI
LGDGH PpGL HVWiWLFR H 2 WHPSR GH OHYDQWDU VH F
DQRV SDUL FURQRPHWUI ODWHUDO DGTXLULGRV SRU
FDLGRUHV H 83'56 ,, GLIHULUDP HQWUH 3FDLGRUH
SDUD FDL UHODFLRQDGRV j RFRUUrQFLD
IHPLQLQR H UHVSHFWLYDPHQWH S
QmR FDLGR FRP TXHGDV DQWHULRUHV 25
IHPLQR XP PRGHOR PXOWLYDULDGR R
FDLGRU K H R KLVWYULFR GH TXHGD
GXUDomR Py LQGHSHQGHQWHPHQWH FRP R
GRHQoD GH $ UHGXomR GH HYHQWRYV GH T
QmR FDLGRL R WHPSR GH Sp SRGHP VX
SDUD 1 TXDOLGDGH GLIHUHQWH GH T
FDLX +< * SDFLHQWH p IRUODGR D ILFDU
QmR FDLGRL
PDLR
*UXSR FDLGHI
PDLRUI
6LOYD ¢ HQVDLR PpGLD GH %UDVLO )36' SHUFHS 5HPRWR PDLRULD GRV SDUWLFLSDQW
W D WUDQVY “ C IDYRUiIYHLV PRGHUDGD GD '3 FRQJ
PXOWLFr WRWDO GLVWDQFLDF PDUFKD DOWD SUREDEL
PXOKHUHYV VRFLDO PDLRULD GRV SDUWLF
7 GH 'LDJ SHUFHSO}HV SRQWXDo}HV SRVLWLYDV SDL
DQRYV GHVIDYRUIiYF 0'6 83'56 ,, 3'4
GLVWDQFLDF UHODWDUDP SRQWXDOoO}HV S
VRELDO
0'6 83'56 ,%
0'6 83'56 ,,
3'4
6X]XNL WUDQVY “ DQF -DSmR + < (VFDOD 5HPRWR 3LRUD GRV VLQWRPDV UHODFL
0) LPSUHVVmMR GR HVWUHVVH H GLPLQXLomf}
“ +< GH PXGDQo IRUDP REVHUYDGRV HP

SDFLHQWH
YHUVmMR  MI

GRV SDFLHQWHV FRP '3 UH
DXPHQWR GRV GLVW~UELRV H
JUDYLGDGH GD GRHQoD R 'V




DEUHYLDGD
+3$'6

HTXLYDOHQWH GH OHYRGRSD
FRUSRUDO SUHYLUDP XP SLRU

7HPSOH WUDQVY HQWUH (VWDGRV 4XHVWLRQiU +tEULGR OHGLGDV REMHWLYDV UHYHO
-0 DQRV PXC 8QLGRV DXWRUUHOD! JHUDO GD DWLYLGDGH ItVLFD
KRPHQV $PpULFD DYDOLDomR SHUPDQrQFLD HP FDVD
DQRYV QHXURFRJQL VLIQLILFDWLYDPHQWH S @
1mR DSUHVH EDVHDGD DWLYLGDGH JHUDO GRV |
GLVSRVLWLY WHU SHOR PHQRV XP VLQV
LQFOXtUDP PRGHUDGDPHQWH RX PDLV
PRWRUDYV XVDQGR DYDOLDO}HV EDVHDCGC
PHPYULD GF PyYHLV PRVWUDUDP TXH R
GH IX Q¢ FRQFOXVMR GH WDUHIDV IX
H[HFXWLYDV GHPRUDQGR FHUFD GH YH]
DV PpWULFDV GH SUHFLVmMR P
JHUDO
<RJHY € WUDQVY 7RWDO VUDHO 4XHVWLRQiU 5HPRWR 7ULQWD H VHWH SRU FHQW
JPDQQ KRPHQV H SUYSULR UHODWDUDP XPD GHWHULRUD
PXOKHUHYV FDPLQKDU H UHODWDU
GH GLDJQ QHFHVVLGDGH GH DVVLVWTrQF
DQRV * WHQKDP UHODWDGR TX
DQRV PpGl FRQILQDPHQWR DSHQDV
LGDGH FRP PDLV IUHTXrQFLD GR
+< 1 FRQILQDPHQWR
DSUHVHQWR
"RPLQJF WUDQVY O0OpGLD C 3BRUWXJD 0'6 83'56 ,+, SHPRWR 0'6 83'56 3DUWH ,, H $ DY
- KRPHQV PXO 3'4 (VFDOD TXDOLGDGH GH YLGD PHGL
W GLDJ GH 6FKZDE PRVWUDUDP TXH WRGRV RV
Qz W R WD ( (QJODQG PRWRUHV ILQDLV IRUDP VLJQL
SDUWLFLSDC (VFDOD GH H FRP JUDQGH WDPDQKR GH
SDUD 'RHQo SDUFLDO
3DUNLQVRQ
3'66 OHO}
RX 0XGDQoD
*OREDO &*,8
*RHO $ REVHUYL PpGLD GH EQGLD (4 4 SDU 5HPRWR 3LRUD GRV VLQWRPDV WUHF

DO DO “

WUDQVY 17

DQ
WRWDC

DYDOLDU D

VRQR H OHQWLGMmMR QDV DWL)Y
PRELOLGDGH




SDUWLFLSDC

GH YLGD UH(

7 GLDJQy j VD~GH 495
DORV +<
+HUR WUDQVY “ &URIFLD 4XHVWLRQiIU 5HPRWR $ SLRUD PRWRUD FRUUHODFLF
IrPHD TXHVW}IHYV I PRGHUDGDPHQWH FRP D SLI
PDFKR FDWHJRULDYV FRQIRUPH PHGLGR SHODV HVF
“ +< VLWXDomR H 1066 PRWRU +%$0 $ U P
ImR DSUHVH VRFLRGHPRJ PRWRU 1066 U $
DYDOLDomR SDFLHQWHYVY UHODWRX SLRUD
GD SLRUD PRWRUHV 3DFLHQWHYV TXH
VLQWRPDYV DSUHVHQWDUDP SLRUHV HVFI
GHVGH R L( DTXHOHV TXH QmR PRUDYDP V
SDQGHPLD
&29,'
DYDOLDomR
GD DQVLHGEL
+3%$0 $ DYDC
GRV VLQWRF
D 1061
PRGLILFDGD
6LPLHO WUDQVY “ %UDVLO TXHVWLRQiIU 5HPRWR GDV SHVVRDV FRP '3 UHOD
PXOKHUHYV VRFLRGHPRJ DVSHFWRV PRWRUHV H PHQ
KRPHQV DXWRUUHOD! DWLYLGDGH ItVLFD UHDOL]D
+< inm VLQWRPDV P TXDOLGDGH GH VRQR TXDQWEF
DSUHVHQWR QmR PRWRUF IRUDP UHODFLRQDGDV FRP P
,3%4 +%' 0l SLRUD HP WUHPRU S
60HHS UHVSHFWLYDPHQWH FRQJHOI
AXHVWLRQQLEL UHVSHFWLYDPHQWH H
064 3'4 H S UHVSHFWLYDPH
S H S UHVSHFWLYD
S EUDGLFLQHVLD S
UHVSHFWLYDPHOWH
<LOPD] WUDQVY 1z WRWDO 7TXUTXLD 4XHVWLRQiIU 5HPRWR I1RYHQWD H GRLV SDFLHQWHYV
1+ KRPHQV H 3UYSULR '% 6 UHODWDUDP GHWH!

PXOKHUHYV
"% 6 DQ
3’ FERP "%

PHQRV XP VLQDO PRWRU 4XD
IRUDP FRPSDUDGRYV RV SDF
PRVWUDUDP GHWHULRUDOMR




DQRV P
GH LGDGH (
DQRV +<

DSUHVHOQWR

%6 YV SDFLHQWHV '%¢
s H JLUDQGR QR OHLWR
(&3 YV SDFLHQWHY FRP (&3

TDEHO®DUDFWHUtVWLFDV GRVY HVWXGRYVY ORQJLWXGLQDLV

$XWRL 7LSR

DQR
*XR

6RQJ

HVWXGF
FRRUWE
SURVSH

FRRUWE
SURVSH

+RUEL FRRUWE

L

¢ SURVSH

&DUDFWHUt\ /RFDOL]D¢
GRV SDUWLF
“ &KLQD
HUDP GR
PDVFXOLQR
IHPLQLQR ¢
PpGLD IRL C
“ PHVHV
+,9

KRPHP 5HS~EOLF
PXOKHU &RUpPLD
DQRV +<

SDFLHQWHYV
HVWLPDGD

LGDGH PpGL (VWDGRV
8QLGRYV
VH[R PDVFX $PpULFD

IHPLOLQR

,QVWUXPHQWR' ORGDOLG
XWLOL]DGRYV GH DYDO
+ < 4XHVWL +tEULGR
&29,' SD
SDFLHQWHYV F
GXUDQWH R S
SUHYHQomR H
GH HSLGHPLDV

83'56 ,,, + 3UHVHQF
0((0 (VEDOD
DWLYLGDGHYV

GLiULD GH 6F
,QJODWHUUD

3$6(

QmR HVSHFLI 3UHVHQF
SURWRFROR GF

SHVXOWDGRYV

$ TXDOLGDGH GH YLGD GRYV
SHUtRGR GH SUHYHQomR H FR
SLRU GR TXH DSyV D SUHYH!
HSLGHPLD $ TXDOLGI
SDFLHQWHYVY TXH WLYHUDP G
RULHQWDomR PpGLFD RX 1
PHGLFDomR GH URWLQD GHY
DLQGD SLRU $ WHOHPHGLFLQC
HILFLHQWH SDUD RV SDFLHQV
PpGLFD GXUDOQOWH R FROILODP
'XUDQWH D SDQGHPLD GH
TXDQWLGDGH D GXUDomR H
H[HUFtFLRV IRUDP UHGX]LGD\
QR Q~PHUR GH SDFLHQWHYV TX
LOGRRU VROR H DXPHQWR QR
TXH QmR SUDWLFDP H[HUFtFL
SLRUD VXEMHWLYD GDV FDUI
QmR PRWRUDV HPERUD D SRQ
8QLILHG 3' 5DWLQJ 6FDOH 8:
VHPHOKDQWH $OpP GLVVR R
UHGX]LGR UHODWRX PDLV DJL
PRWRU GR TXH R JUXSR GH H
DSHvDU GD IDOWD GH GLIHL
SROWXDomR GD SDUWH GD 8¢
'XUDQWH R EORTXHLR GD &29,
IRL SDXVDGD SRU XPD PpGLL
TXHGDV DXPHQWDUDP GH )
Prv GXUDQWH R LQWHUYDOR L

TXHGDV SRU PrV $VVLP



,QHLFI ORQJLW

&

.DLQD

.QDSL

UHWUR\V
R

FRRUWEF
UHWUR\
R

ORQJLW
SURVSH

Q~-PtH

PpGLR GH T

SRU P

DXWR UHOD)

SUp %7 F
'3

Qz WR

SDUWLFL

+< in

DSUHVHOWR

PXOKHUHYV

“ DQF
+< 1nm
DSUHVHQWR

p DO
PXOKHU
KRPHP
DQRYV
HVWiJLF

PXOKHUHYV
KRPHQV
" +

6 XtoD

-DSmR

3RO{QLD

SDUWH - 5HPRWR
0'6 83'56

0'6 83'56 ,,, + < 3UHVHQF
(VWiJLR , ,,, G 5HPRWR

FRP +RHKQ <DK
DYDOLDomR GI

ItVLFD 6%$3)
DWLYLGDGH It
(VFDOD +RVSL

$QVLHGDGH

'"HSUHVVmMR +$

UHWRPDGD DSyV R EORTXHL
UHODWDUDP RXWUR GHFOtQLF
TXHGDV SRU Prv SDUD
PHVPD IRUPD D SURSRUoOmMmR F
TXH IRL UHODWDGD SHOR |
DXPHQWRX GH “ GXUDQW
%7 SDUD “ GXUDQWH
&29,' GHSRLV GLPLQXLX OL.
“ DSyV RV SDUWLFLSDQWH

$ LQVSHomR GD WHQGrQFLD

HP SDFLHQWHV UHYH
H[DFHUEDGD GRV VLQWRPDYV
FULVH SDQGIPLFD HP FRPSDI
DXPHQWR VLJQLILFDWLYR ¢
SURJUHVVMR GR HVFRUH PRV
GXUDQWH HP FRPSDUDomR FF
o S @

$ PpGLD GH 0'6 83'56 ,,, H D ¢
SDFLHQWHY FRP DJUDYDPHC
PRWRUHYV DFLPD GD 0«

VLIQLILFDWLYDPHQWH PDLRU

HVWXGR 'HVFREULPRV TXH F
SDFLHQWHYV FRP '3 D
40'6 83'56 DFLPD GR 0&,'

SDQGHPLD HP 7yTXLR H Qt
DXPHQWR GH PHGLFDomR HP
SHUtRGR SUp SDQGrPLFR
+RXYH XPD GLPLQXLomR
VLIJQLILFDWLYD QD DWLYLGDG
DSyV R LVRODPHQWR UHODFLI
$ DXWRDYDOLDomR G
WDPEpPP GLPLQXLX PDV DV Gl
HVWDWLVWLFDPHQWH VLJQL
SyV LVRODPHQWR DSHQDV
DSUHVHQWDUDP YDORUHYV
DQVLHGDGH H DSHQDV SD
DQiOLVH PRVWURX TXH R QtY



IXLV 0 FRRUWEF OHGLDQD &

WtQH]

SURVSH LGDGH
Qz WR

SDUWLFL

*FQHUR PDV

IHPLQLQR
GH LQtFLF
GRHQoD D¢

'XUDomR
GRHQoD D (

+ <

,WiOLD

WHVWH GH VL 3UHVHQF

DYDOLDomR
PLQL HTXLOtEU
XQLILFDGD GH

GD GRHQoD
3DUNLQVRQ G
SDUWH ,,, R

FDPLQKDGD (
PLQXWRV H |
TXHVWLRQIULR
FRQJHODPHQWI
PDUFKD $ FF
JOREDO IRL DY
D HVFDOD GH
&RJIJQLWLYD GH
2 LPSDFWR
UHVWULO}HV
&29," Q
TXDOLGDGH GH
LQGHSHQGIrQFL
IXQFLRQDO IR
FRP RV TXHVV
GH 4XDOLGDGF
GD GRHQoOD
3DUNLQVRQ :
GH $WLYLGDGF
'LiuULD $9°
$WLYLGDGHYV

L, QVWUXPHQWDI
'LiuULD  $,9' |
3DUNLQVRQ H
DYDOLDomR
FRIJQLWLYD GF
3' &)56

D YDULIYHO LQGHSHQGHQWH
HP H D GHSUHVVmMR HP
)RL GHWHFWDGR LQFUHPHQWHF
S G $V GLIH
SRQWXDomR WRWDO GD SDUW
IRUDP VLJQLILEDWLYDV S
DSUHVHQWDUDP DXPHQWR GR
,,, LIXDO RX VXSHULRU D
GHOHV SHUPDQHFHUDP HVWiY
DSUHVHQWDUDP YDULDomR (
SRQWXDomR WRWDO GR
VLIQLILFDWLYDPHQWH UHGX]L
1RPHDGDPHQWH XP Q~I
SDUWLFLSDQWHY VHLV QD Y|
XP QD YLVLWD SUp LVRODPHC
SRQWRV R SRQWR GH F
SRWHQFLDLV FDLGRUHV QD
OLQL %(67HVW (P SDUWL
SDUWLFLSDQWHY DSUHVHQWI
VXESRQWXDomR GRV $3$V T
SLRUDUDP QR 53& HQTX
VHPHOKDQWHY IRUDP REVH
SRQWXDo}HV GR 62 H '* QD\
SyV LVRODPHQWR $ DQiOLVH
LQGLFRX TXH R SRGHU SDU
REWLGRV QR QtYHO IRL GH
EORTXHLR QR GHVHPSHQKR GF



SHXWF (VWXGR
ORQJLW
SURVSH

$QJKH TXDOLW
XQLFrQ\

6KDOL FRRUWEF
SURVSH

,GDGH
*rQHUR
| P |
P | 'XUDon
'3 PHVHV

WRWDO G
SDUWLFLSD(
(VWIiJLR
(VWIiJLR
(VWIiJLF
PpG
HVWLPDGD
DQRV
KRPHQV H
PXOKHUHV
DSUHVHQWR

GH SDUWLF
Q7 GH KF
H PXOKHU

$OHPDQKI HVFDOD

&DQDGI

+ < WHVWLE
FDPLQKDGD G
VHP JLUR H V
FDPLQKDGD G
FRP JLUR LQWI
TXHVWLRQIULR
SHUFHSomR VX
GHWHULRUDOmMI
PRWRUD H GR
HVFDOD GH G
JHULIWULFD

4XHVWLRQIiULR
LQLFLDLV UHO
SDQGHPLD Hi
2XWUDV SH
FDSWXUDUDP
URWLQDV GLil
FXLGDGRV FOtC
LPSDFWDGRYV
DGHVmMR
UHJXODPHQWD
YLJRU H[SORI
WHQV}HV GH VI
H PHQWDO
OLQLH[DPH GR
OHQWDO 006(
GH VLQWRPD
PRWRUHYV 10¢
3'4 AXHVWLI
GH GRHQoOD
3DUNLQVRQ
%HFN '"HSU|
 QYHQWRU\ 78
8S DQG *R 7

5HPRWR

SUHVHQF

+RHKC 3UHVHQF 9LQWH H WUrV SDFLHQWHV FR

GHWHULRUDomR GRV VLQWRPI
VLIQLILFDWLYD QR WHPSR QH
WHVWH GH FDPLQKDGD FRP JL
VHIXQGD H WHUFHLUD DYDOL
SDFLHQWHYV FRP '3 QHFHVVLW
SDUD R WHVWH GH FDPLQKDC
JLUR QD VHJXQGD H WHUFH
TXHGDV IRUDP UHJLVWUDGDYV
H DXPHQWDUDP HP

$0IXQV SDUWLFLSDQWHV Q
VLQWRPDV GD '3 LQFOXLQGR
2)) WUHPRUHV WUHPRUHV H J
GR HVWUHVVH SVLFROYJLFR C
&29," SRGH SLRUDU WHPSRI
VLQWRPDYV PRWRUHYV LQ
FRQJHODPHQWR GD PDUFKD R:

3LRUD GH 0'6 83'56 6 ( H +R
+ < 3, 1)2* 4 WHVWH 7LPH
78* (VFDOD GH (TXLOtEULR
HVWDGRV 2)) H 21 1066 WI
OLQL ([DPH GR (VWDGR OHQWD
0'6 83'56 2)) H 21 VWDWH WR
0'6 83'56 SDUWH , ULJLGH] 2)
HVWDGR 21 HVFRUHV GR

EUDGLFLQHVLD HVFRUHV GR |
HVFRUHV D[LDLV GR HVWDGR



9LIJQD FRRUWEF

/

LQGLY! ,WiOLD

UHWURN FRP '3 LG

R

PpGLD GH

DQRYV
OXOKHU KRP
FR

3% DQ
H F

93 DG
$ FR

GH FRQWUR
LQGLY

DQF

7HPSR GH
PpGLD GH
+ <

1)2* 4 1HZ YUHE
RI  *DLW % % |
%DODQFH

0'6 83'56
ORYHPHQW "L
6RFLHW\ +
SDUNLQVRQ V
5DWLQJ 6FDOI
3RVWXUDO ,QV
ODUFK "LVI
DWLYLGDGHYV $
GLiULD + < +F
<DKU ,
,QWHUQDWLRQI
$FWLYLW\ 4XHV

1066 , 34 H 3'4 PRVWUDUDIF
VHPHOKDQWHY HP DPERV RV J

4XHVWLRQIULR 5HPRWR $ LPRELOLGDGH IRUoDGD GHY

HVSHFLDOPHQWH GXUDQWH |
GD HSLGHPLD H R FDQFHODPI
GD ILVLRWHUDSLD SURJUDPDC
D IXQomR PRWRUD H D FDSDF
HQWUH RV SDFLHQWHV FRP "
SRGHULD WHU DXPHQWDGR F
OHV}HV JUDYHV HVSHFLDOF
PHPEURYV



$QiOLVH GD TXDOLGDGH PHWRGROYJLFD

&RQVLGHUDQGR RV HVWXGRV WUDQVYHUVDLYVY HP UH\
PRVWUDP FRQVLVWIrQFLD PHWRGROYJLFD QRV LWHQV UHOD
FODUH]D GDV YDULiIYHLY GH LQWHUHVVH H WUDQVSDUrQl
HQWDQWR Ki OLPLWDoO}HV VLIJQLILFDWLYDV QR FRQWUROFL
FRQIXQGLGRUDV LWHQV H EHP FRPR LQFRQVLVWrQFLD
7TDEHOD (VvDV IDOKDV PHWRGROYJLFDV SRGHP LPSDF!
SUHFLVMR GRV DFKDGRYV

2V HVWXGRV ORQJLWXGLQDLVY GH FRRUWH PRVWUDP F
LWHQV UHODFLRQDGRYV j GHILQLomR SRSXODFLRQDO FOD
SRUpP DSUHVHQWDP LQFRQVLVWIQFLD QRV IDWRUHV GH FR

2V HVWXGRYVY H[SHULPHQWDLYVY PRVWUDP FRQVLVWTrQFLI
] SRSXODomR H DVSHFWRV GH JUXSR H WUDWDPHQWR
DFRPSDQKDPHQWRY 7DEHOD

2 HVYWXGR TXDOLWDWLYR DSUHVHQWD ERD TXDOLGDGH
GR HVWXGR EHP FRPR D LQIOXrQFLD GRV SHVTXLVDGRUHYV

7TDEHOBVWXGRV WUDQVYHUVDLYV

Critérios Estratégias Andlise
objetivos e Fatores de para os Resultados Avaliagdo
E 5 estatistica
padronizados confusdo fatores de validos " geral
apropriada
confusdo

Critérios de Desc.rl.qio de
. : r

Autor e ano pa

Baschi, R. et

al; (2020) Leve risco

Brown, E.G. et
al; (2020)

Kumar, N. et
al; (2020)

Santos-
Garcia, D. et
al; (2020)

Piano, C. et al;

200$ &N N AR NN AN NN N Y Nrorsco

Prasad, S. et
al; (2020)

Van Der
Heide, A. et
al; (2020)

Balci, B. et al;
(2021)

X & XX NS S
LA XS SKLCSACA

Rus Jacquet,
A.etal (2021)

COUOU XX LS
“FEEELEEELR]
CX X XX X X S
CX X XX X X<
X AL XX SKSCCK
RN NENE N NENENEN



Fabbri, M. et x x x x / Medefado
al; (2021) risco
Kapel, A. et x x x x / Moqerado
al; (2021) risco
Krzyszton, K. x x / / Leve risco
etal; (2021)
Leavy, B. et / x x / / Leve risco
al; (2021),
Marano, M. x x / / Leve risco
et al; (2021)
Sil\g'::a;:;sfa / / / / x x / / Leve risco
(2021)
Suzuki, K. et x x Leve risco
al; (2021)
Templeton, .
M. etal; / / / / x x / / Leve risco
(2021)
Yogev- y Moderado
Seligmann, G. / / x x x x risco
etal (2021)
Domingos, J. x x / / Leve risco
et al; (2022)
Goel A. etal x / Leve risco
(2022)
Hero, M. et x x x x Moderado
al; (2022) risco
Simieli L. et x x / Leve risco
al; (2022)
Yilmaz, NH. et x x x / Leve risco
al; (2022)

7TDEHODVWXGRYV ORQJLWXGLQDLY GH FRRUWH

v v Y
v
v v

v
v

Leve
Song, J. et ‘Z e
al; 2020 risco
Kalnaga Nao esté Nio esté Na té
R claro claro
2021
Leve

v
v
v

El)
ével risco

Luis-
Martinez, Nao esta
R.etal; claro

2021



Horbinski,
C.etal;
2021

sl
LA
v

risco

SR

Shalash A;
2022

Ineichen
C.etal;
(2021)

4 v
v v v
* X Vv
| B
g

Reuter, I.
etal; ) icave ]
@021); "

===
N I
v Y

Leve risco

v |
7TDEHOOD/WXGRYV H[SHULPHQWDLYV

A N B B N P |
e R N B X

7TDEHOOD/WXGR 4XDOLWDWLYR

1111111 P

(2022)

',6&866-2

(VWD p D SULPHLUD UHYLVMR VLVWHPIWLFD D DERUGI
&29," QrRV VLQWRPDV PRWRUHV GH SHVVRDV FRP '3
LVRODPHQWR VRFLDO H D UHGXomR GD DWLYLGDGH ItVLI
GHVVHV LQGLYtGXRV 2V SULQFLSDLY DFKDGRV LQFOXHP X
VLQWRPDV PRWRUHV FRPR WUHPRUHV ULJLGH] EUDGLFL



GRFXPHQWDGRYVY HP TXDVH WRGRV RV HVWXGRV DQDOL\
FRUUHODomR HQWUH D SLRUD PRWRUD H VLQWRPDV Qm
GHSUHVVmMR (VWHV UHVXOWDGRV VMR HVSHFLDOPHQWH U}
UHODomR HQWUH DWLYLGDGH ItVLFD H '3 HYLGHQFLDQGR
QHIJDWLYDPHQWH D SURJUHVVMR GD GRHQoD H R EHP HV\
GHVVHVY DFKDGRV UHIRUoOD D QHFHVVLGDGH GH HVWUD
SURPRYDP D PDQXWHQomR GH DWLYLGDGHYV ItVLFDV VHJX
VXSRUWH SVLFRVVRFLDO FRQWtQXR VREUHWXGR HP FRQW
(VWVHV DFKDGRV SRGHUmMR JXLDU R GHVHQYROYLPHQWR GH
GH VD~GH SDUD VXVWHQWDU D TXDOLGDGH GH YLGD H IXQ
DWUDYpV GD PDQXWHQomR RX DXPHQWR GRV QtYHLVY GH DW

(VVD UHYLVMR VLVWHP{WLED PRVWUD TXH D LQDWLYLC
FRQWULEXLU SDUD R DJUDYDPHQWR GRV VLQWRPDV PRWRL
DQWHULRU UHODWDQGR TXH RV LQGLYtGXRV FRP '3 JHUDOI
VHGHQWiIiULR DVVRFLDGR HQWUH RXWURV IDWRUHV jV VX
GH PHQRV DWLYRV TXDQGR FRPSDUDGRV D LGRVRV VFh

1R HQWDQWR QR HVWXGR GH <RRQ HW DO IRL
H[HUFtFLRV UHJXODUHV p LQYHUVDPHQWH SURSRUFLROQI
SULQFLSDOPHQWH HP SHVVRDV TXH HUDP ILVLEDPHQWH DW
GHPRQVWUDQGR D LPSRUWKQFLD GHVVH KiELWR $OpP GLV
SRGH HVWD UHODFLRQDGR FRP RV VLQWRPDV QmR PRWRUF
VHQGRVY RV PDLV UHODWDGRV DWUDYpV GH SURFHVVRYV
YiULRV IDWRUHV FRPR D WR[LFLGDGH GD . VLQXFOHtQD
SURFHVVRVY QHXURLQIODPDWYULBW YH GR/\J UMMM [R [ALRIBOA b ¥
VHU XP SUHGLWRU SDUD D SUKDUHVMHRIGD GIRXQBR
68/=(5 HW DO $V HYLGrQFLDV GHVWD UHYLVmMR WDPEy
HQWUH D SLRUD GRV VLQWRPDV GHYLGR D SHUtRGRV GH
2XWUDV HYLGrQFLDV FLHQWtILFDV DERUGDP R SDSHO GR
FRPR XP IDWRU FDSD] GH UHWDUGDU H PRGXODU D SURJI
LPSDFWR QD FDSWDomR GRV ELRPDUFDGRUHV GH WUDQVS
ODGR SDFLHQWH FRP SHUILO VHGHQWIiULR VmR PDLV SURS
SLRU PRELOLGDGH IXQFLRQDO H PDLRU ULVFR GH TXHGDYV



DWLYRV GHPRQVWUDQGR D GHWHULRUDomR GD '3 -LQ -LEC

$ SDQGHPLD GH &29,° WURX[H FRQVLJR DV UHVWULo,
FRQVHTXHQWHPHQWH OLPLWDQGR D YiULDV DWLYLGDG
DFRPSDQKDPHQWR PpGLFR H ILVLRWHUDSIrXWLFR KDYHC
SURJUHVVmMR GRV VLQWRPDV PRWRUHV HP SHVVRDV FRP '
LQGLYtGXRV FRP '3 GXUDQWH D SDQGHPLD WLYHUDP XPD GI
GD SUIWLFD GH VXDV DWLYLGDGHV ItVLFD SRUpP DQWHUL
LVRODPHQWR Mi VH DSUHVHQWDYDP PHQRV DWLYRV WHQ
FHUFD GH XP WHUoOR PHQRU HP FRPSDUDomR D RXWURV LQC
DO $ TXDOLGDGH GH YLGD H GplILFLWV GH PRELOL!
SRVVXHP UHODomR VLIJQLILFDWLYD FRP R VHGHQWDULVPR
ItVLFDV SUDWLFDGDV (OOLQJVRQ HW DO 6LQWRPDV
LQIOXrQFLD VREUH D '3 WHQGR XP HIHLWR GLUHWR VREUH
H HIHLWR LQGLUHWR HP UHODomR DR QtYHO GH DWLYLGDG
DR ORQJR GR WHPSR VH DSUHVHQWDP PHQRYV DWLYRV ILVL
DWLYLGDGH ItVLFD p IXQGDPHQWDO SDUD R FRQWUROH GF
'3 FRPR OHQWLGmMR ULJLGH] H GHVHTXLOtEULR 1R HQWD(
sbub RV SDFLHQWHV SHOD QHFHVVLGDGH GH LVRODPHC
PRELOLGDGH LPSRVWDV SHODV PHGLGDV GH SUHYHQOmMR
SRWHQFLDOL]DP D UHGXomR VLJQLILFDWLYD QDV DWLYLG
SHUVSHFWLYD HP UHODomR D IRUPDV GH UHDELOLWDoOmMR
PHVPR HP PRPHQWRYVY GH FULVHV GH VD~GH S~EOLFD

'LDQWH GRV DFKDGRV GHVWD UHYLVMR SRGH VH RE\
SUHVHQFLDLY HVWLPXODP D LQGHSHQGIQFLD IXQFLRQDO
DSyV D SDQGHPLD GH &29," FRP DV UHVWULO}HV VRFLDL\
LQVXILELHQWH SDUD DV QHFHVVLGDGHV GRV SDFLHQWH
SURILVVLRQDO 'HVVD IRUPD p LPSUHVFLQGtYHO D SUR
HVWUXWXUDGRVY FRP R PHQRU ULVFR GH GDQRV DPEL
DGHTXDGD SDUD PDQWHU HVVH LQGLYtGXRV DWLYRV ILVL
VD~GH S~EOLFD FRP HVWUDWDpPJLDV D ORQJR SUD]JR VHMD
HQFRQWURY SUHVHQFLDLV %LVSR HW DO 9DOH UHVV
GH H[HUFtFLRV ItVLFRV SULQFLSDOPHQWH GH LQWHQVLG



DVVRFLDGDV D XPD UHGXomR GD SURJUHVVmMR GD '3 QD |
RXwuUubV PRGDOLGDGHV UHODWDGDV IRUDP DWLYLGDGH'
UHODFLRQDGDV FRP XP PHQRU GHFOtQLR QD YHORFLGDC
DWLYLGDGHV GH YLGD GLiULDV DOpP GH H[HUFtFLRV DHU
SDFLHQWHY HP HVWIiJLRV PDLVY OHYHV GD GRHQoD SRGHP
RV VLQWRPDV PRWRUHV 7VXNLWD 6DNDPDNL 7VXNLWD 7D
DO 4XDQWR DRV DVSHFWRV QmR PRWRUHV WDPEp
SRVLWLYRV GRV GLIHUHQWHV WLSRV GH DWLYLGDGHV ItV
DOWHUDoO}HV QR VRQR IDGLJD H FRIJQLomR &XVVR 'RQDOC(
UHVWULo}HVY VRFLDLVY D WHOHUHDELOLWDomR VXUJLX FF
LPSDFWRVY GD LQWHUUXSomR GR DWHQGLPHQWR XWLOL
H[HUFtFLRV GRPLFLOLDUHYV 1R HQWDQWR HVVH DFRPS
OLPLWDo}HVY FRPR D DXVrQFLD GH DVVLVWrQFLD PDQXDO
HP FRUULJLU PRYLPHQWRYVY LQDGHTXDGRV WRUQDQGR XPF
LPSHGLQGR D UHFXSHUDomR SOHQD GD PRELOLGDGH H
FRPSDUDGD DRV DWHQGLPHQWRY SUHVHQFLDLY 6LOYD %|
LPSRUWDQWH QRV FXLGDGRYVY QD '3 p D DERUGDJHP GD HTXIL
SURILVVLRQDLY PRQWDP REMHWLYRV H GLVFXWHP HVWU
PHOKRU WUDWDPHQWR GHVVHV SDFLHQWHV OQmR IRFDQGR
VXDV OLPLWDo}HV JOREDLV SURPRYHQGR XPD PHOKRU

SDFLHQWHYV *LODGL HW DO

(VVD UHYLVMR WUD] DVSHFWRV TXH SRGHP DX[LOLD
SROtWLFDV S~EOLFDV GLDQWH GH FULVHV FRPR DV UHVW
SDQGHPLD 2 VXUJLPHQWR GD WHOHUHDELOLWDoOmMmR p XP
PLQLPL]DU RV LPSDFWRYV GD LQWHUUXSomR GR DWHQGLP!
VD~GH H H[HUFtFLRVY GRPLFLOLDUHV )D] VH QHFHVVIULR H
DVVHIXUHP R DFHVVR D LQWHUYHQoO}HV ItVLFDV XPD YH] T
VHU FRQVLGHUDGR XPD SDUWH IXQGDPHQWDO GR WUDWDP
WHUDSLDV PpGLFDV H RV DYDQoRV QD WHFQRORJLD H QD \
DFHOHUDGD SRVVLELOLWDQGR DWXDOPHQWH D DYDOLDoOmM
VXSHUYLVmMR UHPRWD GH H[HUFtFLRV H R LQFHQWLYR j DC
DERUGDJHQV PRWLYDFLRQDLY OFJLQOH\ HW DO 'H
UHFHQWHYVY UHFRPHQGD VH TXH SDFLHQWHYV FRP '3 UHDOL]



D GD IUHTXrQFLD FDUGtDFD GH UHVHUYD RX D G
Pi[LPD SHOR PHQRV WUrV YH]J]HV QD VHPDQD HQWUH H
2XWUR DVSHFWR UHOHYDQWH VREUH D '3 p TXDQWR
TXH SRGH YDULDU VLIQLILFDWLYDPHQWH HQWUH GLIHUHQ
IDWRUHVY FRPR LGDGH RXWUDV FRPRUELGDGHV HVWIJLR G
H QHVVH FRQWH[WR Ki QHFHVVLGDGH GD DGRomR GH LQWI
'3 FRPR D GLUHWUL] GH SUIWLFD FOtQLFD TXH IRL GHYV
YROXQWIiULRVY GD $VVRFLDomR $PHULFDQD GH )LVLRWHUDS
PDQHMR ILVLRWHUDSrXWLFR GH LQGLYtGXRV FRP '3 2VERU
D UHFRPHQGDomR IHLWD SDUD D SUIWLFD GH H[HUFtFLRV
TXH OLPLWDP H GLILFXOWDP D H[HFXomR GHVVDV DWLYLGD
GH FULVHV GH VD~GH S~EOLFD

(VWD UHYLVmMR DSUHVHQWD DOJXPDV OLPLWDO}HV $ K
LQFOXtGRY HP WHUPRV GH PHWRGRORJLD WDPDQKR D
DYDOLDomR SRGH WHU LQIOXHQFLDGR D LOQWHUSUHWDOMF
FRQVLGHUDGR p D DXVrQFLD GH LQYHVWLJDo}HV ORQJLWX
ORQJR SUD]JR GD UHGXomR GD DWLYLGDGH ItVLFD DSyV
FRPSUHHQVmMR GR LPSDFWR VXVWHQWDGR GHVVDV PXGL
TXDOLGDGH GH YLGD GRV LQGLYtGXRV FRP '3 3RU RXWUR
GRV HVWXGRV SRGH LQIOXHQFLDU QD LQWHUSUHWDOMR GF
HVWXGRYV DQDOLVDGRY QmR SRVVXHP FODUH]D DEVROXWD
VHXV UHVXOWDGRV 3RU ILP DLQGD H[LVWHP ODFXQDV
H[SORUDGDV TXDQWR j HILFiFLD GD WHOHUHDELOLWDOMF
PRPHQWRYVY GH UHVWUL0O}HV VRFLDLV H FULVH GH VD~GH S
VLQWRPDVY QmR PRWRUHYV QHVVHY SDFLHQWHYV

8P GRV SULQFLSDLV SRQWRV IRUWHV GHVWD UHYLV
HYLGrQFLDY VREUH R LPSDFWR GR LVRODPHQWR VRFLDO H
SURJUHVVmMR GRV VLQWRPDV PRWRUHV H QmR PRWRUHV C
DEUDQJHQWH H DWXDOL]DGD VREUH R WHPD $R FRQVROLC
HVvwWD UHYLVmMR GHVWDFD D UHOHYKQFLD GD DWLYLGD(¢
IXQFLRQDOLGDGH H QR EHP HVWDU JHUDO GHVVHV LQGLY!
SDUD R GHVHQYROYLPHQWR GH QRYDV SHVTXLVDV TXH H]J
SbubD PLWLJDU RV HIHLWRYVY GD LQDWLYLGDGH $OpP GLV\



GLUHWDV QD WRPDGD GH GHFLVMR FOtQLFD DX[LOLDQ
IRUPXODomR GH HVWUDWpPJLDV SDUD R PDQHMR GD '3 HP
PRELOLGDGH H R DFHVVR D WHUDSLDV FRQYHQFLRQDLV 3
HOQWUH LQDWLYLGDGH H SLRUD GRV VLQWRPDV HVWD U
HVFODUHFLPHQWR GH LQGLYtGXRV DFRPHWLGRV H VHX
LPSRUWKQFLD GD DGHVmMR D SURJUDPDV GH DWLYLGDGH It
DOWHUQDWLYDV VHJXUDV H DFHVVtYHLVY SDUD PDQWHU D
YLGD

&21&/86-2

(VWD UHYLVmMR VLVWHPiIWLFD HYLGHQFLD R LPSDFWR
GXUDQWH D SDQGHPLD GH &29,° QD SURJUHVVmMR GRYV
IXQFLRQDOLGDGH GH SHVVRDV FRP '3 $ UHGXomR GRV QtY
IDWRU GHWHUPLQDQWH SDUD R DJUDYDPHQWR GH WUH|I
HTXLOtEULR DOpP GH HVWDU IRUWHPHQWH DVVRFLDGL
QmR PRWRUHY FRPR DQVLHGDGH H GHSUHVVmMR (VVHV DFK
GD DWLYLGDGH ItVLFD QD PRGXODomR GRV VLQWRPDV GD '
HVWUDWpJLDV TXH PLQLPL]JHP RV HIHLWRV DGYHUVRV G
LOQDWLYLGDGH

(VWXGRV IXWXURV GHYHP SULRUL]DU PHWRGRORJLDV
UHODOomR HQWUH DWLYLGDGH ItVLEFD H SURJUHVVmMR GD '3
PRQLWRUDPHQWR GR GHVHPSHQKR PRWRU H IXQFLRQDH!
ORQJLWXGLQDLV VMR IXQGDPHQWDLY SDUD FRPSUHHQGF
LQDWLYLGDGH H SDUD GHVHQYROYHU LQWHUYHQOIHV TX
QHJDWLYRV REVHUYDGRV $ SDUWLU GHVVHV DFKDGRV UH
SURJUDPDV DFHVVtYHLV GH DWLYLGDGH ItVLED LQFOXL
VXSHUYLVLRQDGDV TXH JDUDQWDP D PDQXWHQomR GD
SVLFRVVRFLDO QHFHVViULR SDUD HVVD SRSXODomR HVSHF
VDQLWIiULDV

$*5$'(&,0(1726

$JUDGHFHPRYV j 8QLYHUVLGDGH )HGHUDO GR $PDSi 81
'"HSDUWDPHQWR GH H[WHQVMR SHOR DSRLR ILQDQFHLUR
SDUWH WDPEpP SHOD &RRUGHQDomR GH $SHUIHLOoRDPHQWEF



%UDVLO &$3(6 + &yGLJR GH )LQDQFLDPHQWR H SHOD
BHVTXLVD GR $PDSi )$3($3

&21)/,72 '( ,17(5(66(

2V DXWRUHV GHFODUDP QmR KDYHU FRQIOLWRV GH LQW
"(&/$5%$d-2 '( ',6321,%,/,'$'( '( '$'26

2V GDGRV TXH VXSRUWDP HVVH HVWXGR SRGHP VHU I

VROLFLWDomR UD]JRiYHO SRU H PDLO DR DXWRU FRUUHVSRC

5()(5C1&,%6

$1*+(/(6&8 % $ 0 HW DO (IIHFWV Rl WKH &29,'
3DUNLQVRQTV GLVHDVH $ VLQJOH FHQWHUHG TXDOLWDWL
QHXURORJLFDMHWRNKQGHEH® FDQDGLHQ GHV VFLHQFHWQHXU

S +

%$/&, % HW DO ,PSDFW RI WKH &29," SDQGHPLF
DQ[LHW\ DQG GHSUHVVLRQ LQ SDWLHQWV ZLWK 3DUNLQVR
UHKDELOLWDWLRQ UHVHDUFK ,QWHUQDWLRQDGHYXHLWVFK
LQWHUQDWLRQDOH GH UHFKHUFKHVQGH WBHDGHSWDWLRQ

%%$6&+, 5 HW DO &KDQJHV LQ PRWRU FRJQLWLYH D
3DUNLQVRQYY GLVHDVH DQG PLOG FRJQLWLYH LPSDLUPHQ'
JURQWLHUV LQ SW\FKISDWU\

%,632 ' 3 & ) HW DO 7KH 3RVLWLYH (IIHFWV RI 3K\VI
/ILIH LQ SDUNLQVRQYV 'LVHDVH3XEOMBHPDWLF 5HWXH Z

%52:1 ( *HW DO 7KH HIIHFW RI WKH &29," SDQGHPL
3DUNLQVRQTV-RXYVGIDY FHR|1 3DUNLQVRQYIV ®LVHDBVH +

&8662 0 ( '21$/' . - .+22 7 . TKH ,PSDFW RI 3K\VL
RQ 1RQ ORWRU 6\PSWRPV LQ 3DUNLQVRQYV )NRCDVIHH LBV6L QW
OHGLFL®QH DJR

'( 586 -$&48(7$ HW DO &OLQLFDO SHUFHSWLRQ DOQ



3DUNLQVRQYYVY GLVHDVH GXULQJ WKH &29,' SDQGHPLF
SDUNLQVRQLVP UHODWHG &GSLVR&GHUV

'20,1*26 - HW DO ,V EHLQJ SK\WVLFDOO\ DFWLYH HQR
3DUNLQVRQYY GLVHDVH QHHG VWUXFWXUHG VXSHUYLVHG

&29, ,QWHUQDWLRQDO MRXUQDO RI HQYLURQPHQWDO UH
Q S
(//,1*621 /$85% ' HW DO 36HGHQWDU\ %HKDYLRU DQ:

,QGLYLGXDOV ZLWK 3D UNDQMRUHIKD EIVRIIDNVBIW LR Q DYQRE® 1H XU
QR -XQH S

)$% %5, 0 HW DO $ )UHQFK VXUYH\ RQ WKH ORFNG
&29," SDQGHPLF LQ 3DUNLQVRQTV GLVH D\DH NLKH/ RERLABRS 5 .
UHODWHG GLWRUGHUYV

*/$', 1 HW DO ,QWHUGLVFLSOLQDU\ 7THDPZRUN IRU W
SDUNLQVRQYV 'LVHDVH DSUUKHHLIW JBIRURICORI\ DQG 1HXURVF
SHSRUWYV Q VHW

*2(/ $ 1$5%$<$1 6 . 68*80%$5%1 5 $ WHOHSKROQLF
KHDOWK UHODWHG TXDOLW\ RI OLIH RI RXWSDWLHQW GHS
SDWLHQWY GXULQJ WKH &FWD QSIXQGPRUEKND EHG@ILFS

+

*82 ' HW DO ,QIOXHQFH RI WKH &29,' SDQGHPLF
SDWLHQWYV ZLWK 3D U3\NLQNVIRGMRKQX V WEIDWHD & H

+(/9%&, <,/0%$= 1 HW DO 3DUNLQVRQYYVY GLVHDVH L
SDQGHPLF 'R TXDUDQWLQH DIIHFW WKH PRWRU DQG QRQ P
DQG ZLWKRXW GHHS EUWDVEO NMLWWESORPVYOIWRIQOL S *

+(52 0 HW DO (IIHFW Rl WKH FRURQDYLUXV GLVHDVH
ZLWK 3DUNLQVRQYV GLVHDVH H[SHULHQFH I&JWRPDWLOQRD)
PHGLFDO MRXUQQO S =



+ 56&+ / HW DO 7KH ,QFLGHQFH RI 3DUNLQVRQTYV
5HYLHZ DQG OHW DHXQURMYILEHPYRORD S +

,1(,&+(1 & HW DO :RUVHQHG 3DUNLQVRQYV GLVHDVH

WKH &29," SDQERMUEDO RI 3DUNLQVRQIV GIQVHDVH
+
-1 & -,$1* < :8 + $VVRFLDWLRQ EHWZHHQ UHJXOD
ELRPDUNHU FKDQJHV LQ HDUO\ 3D UNLONRIMR/QGE VYH DVHIO DIV
'LVRUGHWYV S + RXW

-2$11% %5,**6 ,167,787( &ULWLFDO DSSUDLVDO WRR
KwwSsSvy MEL JOREDO FULWLFDO DSSUDLVDO WRROV!

.$,1$*$ 0 HW DO (IIHFWV RI WKH &RURQDYLUXV GLVI
PRWRU V\PSWRPV LQ 3DUNLQVRQTVY GLVHDMAIYHBRQWEVHL
GLVRUGHUV RIILFLDO MRXUQDO RI WKH ORYHPBRBQW 'BVRU!

+

.$3(/ $ HW DO ,PSDFW Rl SK\WLRWKHUDS\ DEVHQFH
RQ QHXURORJLFDO VWDWH RI SDWLHQ@BVFYLWE 3HDWNLYYV
UHKDELOLWDWLRQ S %

+$1 $ (=(8*:% - (=(8*:8 9 ( $ VI\WWHPDWLE UHYL
DVVRFLDWLRQV EHWZHHQ VHGHQWDU\ EHKDYLRU SK\VLF
VIPSWRPV RI 3DUNLQBR@$VRGHVHDYVH S H + H

PDU

.1$3,. $ HW DO ,VRODWLRQ 5HODWHG WR WKH &29,'
6XITHULQJ IURP 3DUNLQVRQYV 'LVHDVH DQG $FWLYLW\ 6HOI
DQG WKH /HYHO RI $IIHHADIOYWHK LN BRHDG H U \S QRY

.5=<6=72 . HW DO 6HFRQGDU\ LPSDFW RI &29," SD(
ZLWK 3DUNLQVRQYV GLVHDVH UHVXQWWD IRQ) I FIRMIPHKOR QO L (
S

.80$5 1 HW DO ,PSDFW RI KRPH FRQILQHPHQW GXUL!



RQ SDUNLQVRQYyMVULINILVMRMH. VP UHODWHG G VRUUGHUV

/$+8( 6 & &20(//$ & [/ 7$11(5 & O 7KH EHVW PHG
LQIOXHQFH RI SK\WLFDO DFWLYLW\ DQG L QIRFWMPHIOW RQ
'LVRUGHWUV Q S + RXW

[($9< % HW DO 3K\WLFDO DFWLYLW\ DQG SHUFHLY]|
SDUNLQVRQ GLVHDVH GXULQJ WKH ILUVW ZDYH RI FRYLG
VWXG\ IURP 6ZHGHQ $ FURVV VHFWLRXDO D/AV RG \QIHIXRWPR ORK
SK\WVLFDO WKHUDYS\ -1@7 S +

/8,6 0$57E1(= 5 HW DO ,PSDFW RI VRFLDO DQG PR
3DUNLQVRQYV GLVHDVH GXULQ% 02 QHXUBRMRNGRQQ S

0$5%$12 0 HW DO 5HPRWH VPDUWSKRQH JDLW PRQLWR
3DUNLQVRQYYVY GLVHDVH GXULQJ WEKHXBR®ORJILFDROFNGRHAQ F
RINILFLDO MRXUQDO RI WKH ,WDOLDQ 1HXURORJLFDO 6RFLHF
&OLQLFDO 1HXURSK\VLRORJS +

0&*,1/(< -HQQLIHU / DQG <DVXKLGH 1$.$<$0$% 3([HUF
ZLWK 3DUNLQVRQYV 'LVHDVH 8SGDWHYV IKQWGLHFRW XAKH &RV
SHVHDUEFK

1(7$ 5 GD6 & %%$7,67% & GD 6 /$1'5( & % 9,6&2
LPSDFW RI VRFLDO LVRODWLRQ GXH WR WKH &29,' SDQGH
SHUIRUPDQFH ULVN RI IDOOV DQG JDLW LQ SHRSOH ZLWK 3
UHYL3B263(52 SHILVWUR Qz &5° 'LVSRQtYHO HP
KWWSV 7ZZZ FUG \RUN DF XN 35263(52 YLHZ &5" $FH

1,0:(*(1 0 HW DO 3K\WLFDO LQDFWLY LW XUXQBDODURILQVF
1HXURORJ\ Q S + PDLR

26%251( -%$&48(/,1( $ HW DO 33K\WLFDO 7KHUDSLVW
SDUNLQVRQ 'LVHDVH $ &OLQLFDO 3UDFWLFH *XLGHOLQH
7TKHUDS\ $VVRFL\D/'WERQ 7KNBDS\ QR 'HF



3$*( 0 - OF.(1=,( - ( %2668<7 3 0 %287521

+2))0$11 7 & 08/52: & ' HW DO 7KH 35,60% VWDWHPH
JXLGHOLQH IRU UHSRUWLQ%OV\WWWHPBWLF UHYS&HDV 'Z
EPM Q
3,$12 & HW DO (IIHFWV Rl &29,' ORFNGRZQ RQ P

SDWLHQWYV ZLWK GHHS EUDLQ VWLPXGRWILRQ V $L B X@HXLUFRIGR
S

35$6$' 6 HW DO ,PSDFW Rl SURORQJHG ORFNGRZQ
SDWLHQWYV ZLWK 3DUNHRVRQRV\GEQGHDYVH S +

35,1*6+(,0 7 HW DO 7KH SUHYDOHQFH RI 3DUNLQVRQ!
UHYLHZ DQG PHVOR YDHPIHM\WL\LVRUGH QV S + MXQ

5(87(5 , (1*(/+$5'7 O (IIHFWV RI WKH ILUVW ORFNGR:
ORYHPHQW GLVRUGHUV GXULQJ WKBSRIHW \& R YW ISR RBHEILFV
7TUDXPDWRWDRIJ\ Q S *

6$1726 *$5&E$ ' HW DO ,PSDFW RI &RURQDYLUXV GL'
RQ 3DUNLQVRQYV GLVHDVH $ FURVV VHFWLRQDO VXUYt
ORYHPHQW GLVRUGHUV RIILFLDO MRXUQDO RI WKH ORYHP]
Q S +

6+$/$6+ % HW DO $ PROQWK ORQJLWXGLQDO VW]
SDUNLQVRQYYVY GLVHDVH GXULQJ WRH 3®&AON'L Q VRIJEF HWEPILVH D V

Q S

6,/9% %$7,67$ & HW DO OXOWLGLPHQVLRQDO IDFWRU
ZRUVHQLQJ LQ SHRSOH ZLWK 3DUNLQVRQYV GLVHDVH GXU
PXOWLFHQWHU FUR YVRQIFMWHLRQ D@ QMHX.WDRBO R J\

6,0,(/, /| HW DO 3HUFHSWLRQ RI &29," SDQGHPLF E\
3DUNLQVRQYV GLVHDVH DQQURQUMWLIHIOM LDF GMNURMVSGR J\



6,021 ' . 7$11(5 & O  %581',1 3 3DUNLQVRQ
(SLGHPLRORJ\ 3DWKRORJ\ *HQHWLF\&O D@LF V3 D\@K RIS K LDMF
OHGLFLQH Q S + IHY

68/=(5 3 HW DO &RJQLWLYH LPSDLUPHQW DQG VHG
KHDOWK UHODWHG DWWULWLRQ LQ D SURVSHFWLYH ORQ
SDUNLQVRQLVP OS5HODW¥YG 'LYRUGSEHUMDQ

621* - HW DO 7KH FKDQJHV RI H[HUFLVH SDWWHUQ
SDWLHQWYV ZLWK 3DUNLQVRQYV GLVHDVH 1B3Q UNKK \HRPLRP &
UHODWHG GLWRUG3HUYV =+

67(,10(7= - ' HW DO *OREDO UHJLRQDO DQG QDWL
DIIHFWLQJ WKH QHUYRXV V\VWHP - D VIVWHPDWLF
%XUGHQ RI 'LVHDVH EWXBOQFHW 1HXURORJ\ PDU

68=8., . HW DO ,PSDFW RI WKH &29,' SDQGHPLF RQ
SDWLHQWY ZLWK 3DUNLQVRQTV GLVHDVH DQG WKHLU FDU
WRFKLJL SURMHFWXAWJ RI SDUNLQVRQTV GLVIESDVH +

7(03/(721 - 0 32(//$%$8(5 & 6&+1(,'(5 6 1HJIDWLYH
RI &29," VWD\ DW KRPH PDQGDWHV RQ SK\WLFDO LQW
SUHOLPLQDWRXWO®\ RI 3DUNLQVRQIV @GLVIDVH

7LPEOLQ +ROO\ HW DO 333K\VLFDO ,QDFWLYLW\ /LQN
&RIQLWLYH JXQFWLRQLQJ DPRQJ ,QGLYLGXDOV ZLWK

1HXURSV\FKRORJ\ QR -XQH

768.,7% . 6%$.%0%., 768.,7% + 7%$.$+%$6+, 5 /RQJ WHUP
5HJXODU 3K\VLFDO $FWLYLW\ DQG ([HUFLVH +DELWV LQ 3DW
'LVHDYHXURORIJ\ Q S H =+=H IHY

9%$1 '(5 +(,'( $ HW DO 7KH LPSDFW RI WKH &29,'
SV\FKRORJLFDO GLVWUHVV SK\VLFDO DFWLYLW\ DQG V)
GLVHDRKUQDO RI 3DUNLQVRQYV GLVHPVH =+

9¢1 ‘(5 .2/. 1 0 HW DO (IIHFWLYHQHVV RI KRPH ED\
VXSHUYLVHG DHURELF H[HUFLVH LQ 3DUNLQVRQYV GLVHD
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Methodological quality was assessed using the Joanna Briggs Institute Critical
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These results underscore the detrimental effects of prolonged isolation and emphasize
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HIGHLIGHTS

e PD motor symptoms worsened by reduced physical activity during isolation.
e COVID-19 social distancing decreased activity in Parkinson’s patients.

e 34 studies reviewed, mostly of moderate to high methodological quality.

s Symptoms like tremors, gait issues, and falls increased during lockdown.

e Emphasizes the need for strategies to mitigate isolation effects in PD.
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ABSTRACT

Parkinson’s Disease (PD) is a progressive neurodegenerative disorder marked by motor impairments
such as tremors, rigidity, and bradykinesia. Regular physical activity plays a key role in managing
these symptoms, yet the COVID-19 pandemic imposed social isolation measures that significantly
curtailed physical activity, potentially accelerating motor decline. This systematic review aimed to
synthesize evidence on the impact of pandemic-related social isolation on motor symptom
deterioration in individuals with PD. The review was registered in PROSPERO (CRD42022369245)
and conducted according to PRISMA guidelines. Systematic searches were performed in Embase,
PubMed, Scopus, Web of Science, and the Cochrane Library, using a combination of keywords and
Boolean operators related to Parkinson’s Disease and the COVID-19 pandemic. Eligible studies
included those addressing individuals with PD, exposure to social isolation, and outcomes related to
motor performance. Methodological quality was assessed using the Joanna Briggs Institute Critical
Appraisal Tools. From 1,534 identified records, 34 studies met inclusion criteria: 23 cross-sectional,
7 prospective longitudinal, 3 retrospective longitudinal, and 1 qualitative study. Findings consistently
indicated a reduction in physical activity and a consequent worsening of motor symptoms—such as
tremors, bradykinesia, and postural instability—Ileading to impaired functional performance,
increased fall risk, and gait disturbances. Most studies demonstrated moderate to high methodological
quality. These results underscore the detrimental effects of prolonged isolation and emphasize the
importance of targeted interventions to support motor function in PD during periods of restricted
mobility.

Keywords: Social isolation. Parkinson's Disease. COVID-19. Physical Activity.
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1 INTRODUCTION

Parkinson’s Disease (PD) is a progressive and degenerative neurological condition
characterized by the loss of dopaminergic neurons in the substantia nigra and the presence of Lewy
bodies (Simon, Tanner, & Brundin, 2020). Its incidence is approximately 17 per 100,000 person-
years, with higher rates among men and individuals aged 70—79 years (Hirsch et al., 2016). Prevalence
increases proportionally with age, peaking in individuals over 80 years old. PD is more prevalent in
men aged 50—59 and more commonly diagnosed among individuals aged 70—79 living in Europe,
North America, and Australia compared to those in Asia (Pringsheim et al., 2014). Between 1990 and
2021, the global prevalence of PD increased by 237.9% (Steinmetz et al., 2024).

PD is characterized by both motor and non-motor symptoms, with key motor features
including resting tremor, retropulsion, rigidity, postural instability, bradykinesia, and facial
hypomimia. According to Lahue, Comella, and Tanner (2016), prolonged physical inactivity may
exacerbate the clinical condition of individuals with PD by accelerating the progression of motor
symptoms. This is associated with adverse metabolic effects such as increased cellular inflammation
and oxidative stress, which compromise cellular function.

In December 2019, the novel coronavirus (SARS-CoV-2) was first reported in Wuhan,
China, causing a severe acute respiratory syndrome later named Coronavirus Disease 2019 (COVID-
19). As the disease spread globally, many countries implemented social isolation policies to contain
the virus, limiting physical contact and suspending in-person medical care. In many regions, these
restrictions lasted between 8 and 12 weeks, and even after official lockdowns ended, distancing
measures often persisted (Knapik et al., 2021). As a result, individuals with PD were deprived of
essential physical activity and direct clinical support, potentially worsening their symptoms.

Although several studies have addressed the consequences of reduced physical activity in
PD, the abrupt cessation caused by pandemic-related isolation provides a unique opportunity to
understand how inactivity influences the progression of motor symptoms and overall functional
performance. A thorough investigation into the motor impacts of social isolation may offer insights
into how decreased physical activity affects functionality in individuals with PD (Goel, Narayan, &
Sugumaran, 2022).

Therefore, the guiding question of this study is: What is the impact of social isolation due to
the COVID-19 pandemic on functional performance, fall risk, and gait in individuals with PD? The
objectives of this systematic review were: (a) to analyze the impact of social isolation on functional
performance, fall risk, and gait in individuals with PD; and (b) to examine the worsening prognosis
in these individuals.

2 MATERIALS AND METHODS
2.1 Systematic Review Report and Protocol Registration

This systematic review followed the recommendations of the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) statement for the transparent reporting of
systematic reviews and meta-analyses (Page et al., 2021). The review protocol was registered in the
International Prospective Register of Systematic Reviews (PROSPERQ) (Registration number:
CRD42022369245) and is fully available (Chaar, Silva, and Visco, 2020a).

2.2 Search Strategy

Studies involving participants with Parkinson’s Disease (PD) conducted during the COVID-
19 pandemic were searched in the Embase, PubMed, Scopus, Web of Science, and Cochrane Library
databases. The search used MeSH terms, keywords, and synonyms related to PD and the COVID-19
pandemic, combined using Boolean operators. A time filter was applied to include only studies
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published from 2020 onward, corresponding to the beginning of the social isolation period due to the
COVID-19 outbreak. No language restrictions were applied. Additionally, reference lists of included
studies were screened to identify further relevant reports (Table 1).

2.3 Eligibility Criteria

Original studies were included if they involved participants with a formal PD diagnosis and
documented motor symptoms before and during the period of social isolation due to the COVID-19
pandemic. Eligible studies had to assess the impact of social isolation or pandemic-related activity
restrictions on motor symptoms. Observational studies (cohort, case-control, and cross-sectional),
qualitative studies, and clinical trials that addressed changes in motor symptoms associated with
isolation were considered. Only studies published from 2020 onward in peer-reviewed journals and
with full-text availability were included. No language restrictions were applied.

Studies were excluded if they involved other neurodegenerative diseases without specifying
a PD diagnosis, if they did not directly relate social isolation to the worsening of motor symptoms, or
if they were reviews, preclinical studies, editorials, or expert opinions without a clear methodology.
Articles published before 2020 were also excluded, unless they presented comparative analyses
between pre-pandemic and pandemic periods.

2.4 Screening

Following the database search, eligibility criteria were applied independently by two
reviewers (Chaar and Batista) using the Rayyan platform (Rayyan, 2024). The screening process was
conducted in two stages. In Phase 1, titles and abstracts were reviewed. Studies were excluded at this
stage if they were not original articles, did not involve participants with a formal PD diagnosis, or did
not relate to COVID-19-related social isolation. Studies that focused solely on non-motor symptoms,
such as isolated cognitive or psychological changes without connection to motor symptoms, were
also excluded. Editorials, expert opinions, and narrative reviews were discarded.

In Phase 2, full-text articles of previously selected studies were evaluated. Studies were
excluded if motor outcomes, fall risk, or gait were not among the variables of interest, or if the full
text was not available. When full texts were not accessible, attempts were made to contact the authors.
In cases of non-response, the study was excluded from the review (Figure 1). Discrepancies during
the screening process were resolved by a third reviewer (Visco).

2.5 Data Extraction

After full-text reading, data were extracted using a pre-designed spreadsheet for electronic
storage. The spreadsheet recorded key wvariables such as study identification (authors, year of
publication, country), population characteristics (total number of participants, mean age, sex, PD
stage), social isolation context (type and duration of restrictions, and specific details about the
COVID-19-related isolation), and motor symptoms assessed (type and severity of symptoms such as
tremor, rigidity, and bradykinesia before and during isolation), as well as fall risk and gait.

Data were also collected regarding the methods used to assess symptoms, including scales
and instruments such as the Unified Parkinson’s Disease Rating Scale (UPDRS), and reported
outcomes, whether quantitative or qualitative, on the progression of motor symptoms and any
associations between isolation and symptom worsening. Additionally, methodological information
was extracted, including study type (observational, clinical trial, or qualitative), follow-up duration,
and statistical analysis techniques. These data were systematically stored to ensure consistency in
analysis and enable direct comparisons across studies. When data were missing, authors were
contacted for further details.

2.6 Methodological Quality Assessment

To assess methodological quality and identify potential biases or limitations, the Joanna
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Briggs Institute Critical Appraisal Tools were used, including the Checklist for Analytical Cross-
Sectional Studies, the Checklist for Cohort Studies, the Checklist for Qualitative Studies, and the
Checklist for Quasi-Experimental Studies (Joanna Briggs Institute, 2024). These tools consist of
tailored checklists for each study type. For cross-sectional studies, items included clarity of inclusion
criteria, validity of measurement methods, and control of confounding factors. For cohort studies,
additional items evaluated included group comparisons, adequacy of follow-up, and the measurement
of exposure and outcomes. For qualitative studies, the tool assessed alignment between the researcher
and research objectives, data collection and analysis procedures, and the influence of the researcher
on interpretation. For the quasi-experimental study, assessment criteria included clarity in group
definitions, presence of pre- and post-intervention measures, and control of variables that could
influence results.

Two reviewers independently assessed the risk of bias and the quality of evidence in each
included study. Disagreements were resolved through discussion or, if necessary, by a third reviewer
(DV). The risk of bias assessments were summarized in tabular format for each study.

3 RESULTS
3.1 Study Selection

The electronic search yielded 1,534 references. Among these, 373 were duplicates and were
removed. No additional studies were identified through manual search. Thus, 1,161 records were
screened in phase 1 (title and abstract). Of these, 905 were excluded for meeting exclusion criteria
(not being original articles, not addressing the context of social isolation, or not being related to
Parkinson’s disease). Following this screening process, 256 studies were assessed for full-text
eligibility, and 222 articles were excluded for failing to meet the eligibility criteria (lack of motor
symptom-related outcomes in Parkinson’s disease or full text unavailable). Consequently, 34 studies
were included for data description and qualitative evidence analysis. The study selection process is
illustrated in Figure 1.

3.2 Characteristics of the Included Studies
3.2.1 Study Design and Participant Characteristics

Among the 34 articles included in this systematic review, 23 were cross-sectional studies, 7
were prospective longitudinal studies, 3 were retrospective longitudinal studies, and 1 was a single-
center qualitative study. For geographic distribution analysis, studies were grouped by global region.
Europe accounted for the highest number of publications (17 articles), followed by Asia (9 articles),
North America (5 articles), and South America (2 articles). Only one study was conducted in Africa,
reflecting a predominance of scientific production in European and Asian countries.

The total estimated population sample across all studies was 13,526 participants, with 6,008
males and 4,694 females. The studies by Goel, Narayan, Sugumaran (2022), Kapel et al. (2021), and
Fabbri et al. (2021) did not provide sex-related participant details (Table 1; Table 2). The average age
of participants was 67.76 years, ranging from a minimum of 56.18 years in the study by Shalash et
al. (2022) to a maximum of 80 years in the study by Kapel et al. (2021). The studies by Kumar et al.
(2020), Templeton et al. (2021), and Fabbri et al. (2021) did not report mean age (Table 2;Table 3).

The average time since diagnosis of Parkinson’s disease among participants was 8.00 years,
with the shortest being 3.9 years in Van Der Heide et al. (2020) and the longest 18 years in Piano et
al. (2020). The studies by Brown et al. (2020), Anghelescu et al. (2022), Shalash et al. (2022), Kapel
et al. (2021), Fabbri et al. (2021), and Horbinski et al. (2021) did not report diagnostic duration (Table
2; Table 3).

The mean Hoehn and Yahr (H&Y) stage was estimated at 2.50, suggesting that most patients
were in the moderate stage of the disease. This mean was derived from 11 studies that provided
sufficient data either directly or in a way that enabled weighted average calculation. Other studies,
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such as Kainaga et al. (2021), only reported categorical data (e.g., 39 out of 44 patients were in stages
1 or 2) without further detail, and 17 studies did not report any staging data (Table 2;Table 3).

Regarding pharmacological therapy, 12 studies did not report any information on medication
use. In 10 studies, it was stated that there were no changes in pharmacological treatment. In contrast,
4 studies reported difficulty in accessing medications, and 8 studies indicated changes in medication
regimens, including dosage adjustments, frequency modifications, or drug substitutions (Table 2;
Table 3).

3.2.2 Assessment Tools Used

Among the 34 included studies, various scales and questionnaires were employed to assess
different dimensions of Parkinson’s disease, with a focus on motor outcomes (Table 2; Table 3). The
Unified Parkinson’s Disease Rating Scale (UPDRS) and the Hoehn and Yahr (H&Y) scale were
frequently used to evaluate motor symptoms and disease progression. These scales provided
standardized assessments of tremor, rigidity, bradykinesia, and other motor impairments, yielding
valuable information on the severity and evolution of the disease across studies.

Furthermore, tools such as the Physical Activity Scale for the Elderly (PASE), the Timed Up
and Go Test (TUG), the Berg Balance Scale (BBS), and the New Freezing of Gait Questionnaire
(NFOG-Q) were utilized to measure physical performance, balance, and mobility challenges specific
to Parkinson’s disease patients. These instruments helped clucidate functional limitations and guided
the evaluation of interventions aimed at improving mobility and minimizing fall risk.

For assessing quality of life and functional status, the Parkinson's Disease Questionnaire-39
(PDQ-39) and the shorter Parkinson's Disease Questionnaire-8 (PDQ-8) were used. These
questionnaires assessed the disease’s impact on daily activities, emotional well-being, and social
interactions, offering insights into the broader implications of Parkinson’s disease on patients’ overall
quality of life and independence.

As secondary outcomes, cognitive function and mental well-being were assessed in several
studies. Instruments such as the Montreal Cognitive Assessment (MoCA) and the Mini-Mental State
Examination (MMSE) were used to evaluate cognitive impairment and dementia, underscoring
cognitive decline as a key consideration in disease management. Additionally, scales such as the
Hospital Anxiety and Depression Scale (HADS) and the Hamilton Anxiety Rating Scale (HAM-A)
were applied to assess psychological well-being, while the Unified Parkinson’s Disease Sleep Scale
(UPDS) and the Parkinson’s Disease Sleep Scale (PDSS) addressed sleep disturbances. The Non-
Motor Symptoms Scale (NMSS) was also used to evaluate a wide range of non-motor symptoms,
reflecting a comprehensive approach to understanding the disease’s multifaceted impact on patients’
lives.

Overall, these assessment tools and classification systems provided a thorough evaluation of
motor symptoms, functional capacity, quality of life, and additional key aspects of Parkinson’s
disease, contributing to a more comprehensive understanding and management of this complex
neurodegenerative condition.

3.2.3 Results of Individual Studies

Among the 34 included studies, a consistent pattern of worsening motor symptoms in
individuals with Parkinson’s disease during the period of social isolation imposed by the COVID-19
pandemic was observed. Several studies reported significant increases in bradykinesia, tremor,
rigidity, and freezing of gait episodes. For instance, the study by Guo et al. (2020) found that 55.8%
of participants experienced exacerbation of tremor, 51.4% reported increased slowness of movement,
and 47.6% perceived heightened postural instability during the lockdown period. These findings were
supported by Del Prete et al. (2020), who demonstrated that among patients confined at home, 47%
reported worsening of motor symptoms, while only 4% of patients without restrictions experienced
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the same.

Similar trends were reported in the longitudinal study by Shalash et al. (2022), which
identified a statistically significant increase in UPDRS part 111 scores during the pandemic compared
to pre-pandemic assessments. This worsening was particularly associated with reduced physical
activity levels and psychological stress. In the study by Helmich and Bloem (2020), the authors
proposed a conceptual framework suggesting that reduced motor engagement due to physical
inactivity, disruption of routines, and heightened anxiety acted synergistically to exacerbate motor
symptoms,

The study by Salari et al. (2020), with a large cohort of 1,000 participants, found that 51.5%
of patients reported worsening of overall motor symptoms, and 35% of these attributed the change to
interrupted access to healthcare services, including rehabilitation and neurologist appointments.
Likewise, in the work by Brown et al. (2020), nearly half of the participants reported difficulty in
accessing medication and support services, which was correlated with an increase in symptom burden.

In terms of functional capacity, several studies reported a decline in physical performance.
For example, the study by Song et al. (2021) showed that reduced participation in physical therapy
was associated with significant deterioration in the Timed Up and Go (TUG) performance. Similarly,
the work by Van Der Heide et al. (2020) demonstrated that limitations in physical activity led to an
increase in falls and loss of balance confidence, as evidenced by changes in the Berg Balance Scale
scores.

Freezing of gait (FOQG) was another commonly reported symptom. The study by Fasano et
al. (2020) indicated that 38% of participants experienced new-onset or worsened FOG symptoms.
These changes were attributed to a decline in gait training and physical activity, reinforcing the role
of exercise in managing this particular manifestation of Parkinson’s disease. The New Freezing of
Gait Questionnaire (NFOG-Q) scores increased in several cohorts, indicating both subjective and
objective worsening of mobility.

Regarding the impact of social isolation on quality of life, several studies demonstrated
significant declines. The study by Kumar et al. (2020) reported that PDQ-39 scores worsened in
domains such as mobility, emotional well-being, and social support. Participants also indicated
greater feelings of loneliness and helplessness, contributing to a broader sense of functional decline.
Anghelescu et al. (2022) confirmed these findings, showing that patients with limited family
interaction and reduced access to caregivers had significantly worse quality of life scores.

Cognitive and psychological domains were also affected and appeared to correlate with
motor decline. For instance, the study by Piano et al. (2020) observed that worsening depressive
symptoms were associated with an increase in UPDRS part III scores, suggesting a bidirectional
relationship between emotional well-being and motor performance. In the same vein, Templeton et
al. (2021) showed that increased anxiety, measured through the Hospital Anxiety and Depression
Scale (HADS), was linked to perceived motor worsening and reduced adherence to physical activity
regimens.

Sleep disturbances were also reported to have worsened in multiple cohorts, with negative
repercussions on motor performance. The study by Horbinski et al. (2021) indicated that disrupted
circadian rhythms and sleep fragmentation contributed to daytime fatigue and reduced motor
engagement, further exacerbating bradykinesia and rigidity.

In contrast, a few studies showed heterogeneous or even mildly positive outcomes in
subgroups of patients. The qualitative study by Kapel et al. (2021) reported that a minority of patients
who were able to maintain structured home exercise programs or had strong family support systems
experienced stability in symptoms or even subjective improvements. These findings were echoed by
the longitudinal study by Sugumaran et al. (2022), which identified that individuals with high pre-
pandemic levels of physical activity and self-efficacy showed better resilience during the isolation
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