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PLOS ONE
 

AWWLWXdeV Rf MedLcaO SWXdeQWV WRZaUdV IQWeUSURfeVVLRQaO EdXcaWLRQ: A ML[ed-PeWhRdV
SWXd\

--MaQXVcULSW DUafW--
 

MaQXVcULSW NXPbeU: PONE-D-20-15351R1

AUWLcOe T\Se: ReVeaUch AUWLcOe

FXOO TLWOe: AWWLWXdeV Rf MedLcaO SWXdeQWV WRZaUdV IQWeUSURfeVVLRQaO EdXcaWLRQ: A ML[ed-PeWhRdV
SWXd\

ShRUW TLWOe: AWWLWXdeV WRZaUdV IPE

CRUUeVSRQdLQg AXWhRU: JRaQa BeUgeU-EVWLOLWa
IQVeOVSLWaO UQLYeUVLWaWVVSLWaO BeUQ
BeUQ, SWITZERLAND

Ke\ZRUdV: IQWeUSURfeVVLRQaO EdXcaWLRQ, IPE, MedLcaO SWXdeQW, UQdeUgUadXaWe, MedLcaO EdXcaWLRQ,
AWWLWXdeV

AbVWUacW: BacNgURXQd:  bIQWeUSURfeVVLRQaO EdXcaWLRQ (IPE) aLPV WR LPSURYe VWXdeQWVಬ aWWLWXdeV
WRZaUdV cROOabRUaWLRQ, WeaPZRUN, aQd OeadV WR LPSURYed SaWLeQW caUe XSRQ gUadXaWLRQ.
HRZeYeU, Whe beVW WLPe WR LQWURdXce IPE LQWR Whe XQdeUgUadXaWe cXUULcXOXP LV VWLOO XQdeU
debaWe.
MeWhRdV:b  We XVed a PL[ed-PeWhRdV deVLgQ baVed RQ a VeTXeQWLaO e[SOaQaWRU\
PRdeO. MedLcaO VWXdeQWV fURP aOO VL[ \eaUV aW Whe UQLYeUVLW\ Rf BeUQ, SZLW]eUOaQd
(Q=683) cRPSOeWed aQ RQOLQe VXUYe\ abRXW aWWLWXdeV WRZaUdV LQWeUSURfeVVLRQaO OeaUQLQg
XVLQg a VcaOe YaOLdaWed fRU GeUPaQ VSeaNeUV (G-IPAS). ThLUW\-RQe PedLcaO VWXdeQWV
SaUWLcLSaWed LQ QLQe VePL-VWUXcWXUed LQWeUYLeZV fRcXVLQg RQ WheLU e[SeULeQce LQ
LQWeUSURfeVVLRQaO OeaUQLQg aQd RQ Whe SRVVLbOe LPSacW LW PLghW haYe RQ WheLU
SURfeVVLRQaO deYeORSPeQW.b
ReVXOWV:  bWRPeQ VhRZed beWWeU aWWLWXdeV LQ Whe G-IPAS acURVV aOO \eaUV (  S  =0,007).
PUe-cOLQLcaO VWXdeQWV VhRZed PRUe SRVLWLYe aWWLWXdeV WRZaUdV IPEb[YeaU 1 WR YeaU 3 (  S
=0.011)]. SWXdeQWV cRUUecWO\ defLQed IPE aQd LWV cRUe dLPeQVLRQV. The\ aSSeaOed fRU
PRUe RUgaQL]ed IPE LQWeUYeQWLRQV WhURXghRXW Whe cXUULcXOXP. SWXdeQWV aOVR
acNQRZOedged Whe UeOeYaQce Rf IPE fRU WheLU fXWXUe SURfeVVLRQaO SeUfRUPaQce.
CRQcOXVLRQV:b  TheVe fLQdLQgV VXSSRUW aQ eaUO\ LQWURdXcWLRQ Rf IPE LQWR Whe PedLcaO
cXUULcXOXP. AOWhRXgh VWXdeQWV UeaOLVe WhaW LQWeUSURfeVVLRQaO OeaUQLQg LV fXQdaPeQWaO WR
hLgh-TXaOLW\ SaWLeQW caUe, WheUe aUe VWLOO RbVWacOeV aQd VWeUeRW\SeV WR RYeUcRPe.b
b
TULaO UegLVWUaWLRQ: ISRCTN 41715934

OUdeU Rf AXWhRUV: JRaQa BeUgeU-EVWLOLWa

HVLQ ChLaQg

DaQLeO SWULcNeU

AOe[aQdeU FXchV

RRbeUW GUeLf

SeaQ McAOeeU

OSSRVed ReYLeZeUV:

ReVSRQVe WR ReYLeZeUV: ReSO\ WR ReYLeZeUV' cRPPeQWV:
ReYLeZeU #1: CRQgUaWXOaWLRQV RQ a ZeOO-deVLgQed aQd cRQdXcWed VWXd\. JXVW a feZ
cOaULf\LQg TXeVWLRQV.
CRPPeQW 1: WhaW LV Whe cXUUeQW IPE cXUULcXOXP? YRX ZURWe: "MRVW fUeTXeQW IPEV
PeQWLRQed ZeUe Whe LQWUaYeQRXV caQQXOaWLRQ cRXUVe (Q=125), Whe cRQfLdeQWLaOLW\
VePLQaU (Q=98), aQd Whe RSWLRQaO LQWeUSURfeVVLRQaO URWaWLRQ (Q=43)." ThLV VhRXOd be
beWWeU e[SOaLQed eaUOLeU LQ Whe SaSeU. WhLch UeVSRQdeQWV aQd aW ZhLch OeYeO Rf
PaWULcXOaWLQg \eaU ZRXOd Whe\ haYe cRPSOeWed WhaW cRXUVe ZRUN aQd hRZ PLghW LW haYe
affecWed WheLU UeVSRQVeV?
OXU UeSO\: ThaQN \RX fRU WhLV cRPPeQW. We haYe e[SaQded Whe deVcULSWLRQ Rf Whe IP
RffeU aW Whe UQLYeUVLW\ Rf BeUQ LQ Whe IQWURdXcWLRQ, ZhLch QRZ UeadV (Page 4, LLQeV 76-
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81): ಯFXUWheU LQWeUSURfeVVLRQaO acWLYLWLeV LQcOXde a cRPSXOVRU\ VePLQaU RQ cRQfLdeQWLaOLW\
LQ cRRSeUaWLRQ ZLWh Whe BeUQ UQLYeUVLW\ Rf ASSOLed ScLeQceV aQd Whe IQVWLWXWe fRU
MedLcaO EdXcaWLRQ Rf Whe UQLYeUVLW\ Rf BeUQ (UQLBe) aV ZeOO aV Whe cRPSXOVRU\
IQWUaYeQRXV CaQQXOaWLRQ cRXUVe, bRWh WaXghW LQ Whe fLUVW acadePLc \eaU, dXULQg ZhLch
Whe OeaUQLQg gURXSV aQd Whe WeaP Rf SeeU WXWRUV aUe LQWeUSURfeVVLRQaOO\ aOORcaWed.ರ
CRPPeQW 2: WhaW ZaV \RXU e[cOXVLRQ cULWeULa? YRX ZURWe: "SL[-hXQdUed aQd VeYeQW\-
VeYeQ VWXdeQWV UeSOLed WR Whe RQOLQe VXUYe\ (UeVSRQVe UaWe: 43,7%). AfWeU e[cOXVLRQV
(Q=115), Ze LQcOXded 562 TXeVWLRQQaLUeV LQ Whe fLQaO aQaO\VLV."
OXU UeSO\: ThaQN \RX fRU WhLV UePaUN. We haYe deVcULbed RXU e[cOXVLRQ cULWeULa LQ PRUe
deWaLO aQd \RX caQ QRZ Uead (Page 9, OLQeV 167-168): ಯIQcRPSOeWe TXeVWLRQQaLUeV
(Q=111) ZeUe e[cOXded aQd 4 VWXdeQWV dLd QRW UeSRUW \eaU Rf VWXdLeV. We LQcOXded 562
cRPSOeWed TXeVWLRQQaLUeV LQ Whe fLQaO aQaO\VLV.ರ
CRPPeQW 3: A OaUge QXPbeU Rf OeaUQeUV had SUeYLRXV heaOWhcaUe e[SeULeQce. HRZ dLd
WhLV LPSacW \RXU fLQdLQgV?
OXU UeSO\: ThaQN \RX fRU \RXU UePaUN. We cRQdXcWed aQ LQdeSeQdeQW VaPSOeV W-WeVW WR
deWeUPLQe Whe aVVRcLaWLRQ beWZeeQ SUeYLRXV heaOWhcaUe e[SeULeQce aQd beWWeU aWWLWXdeV
WRZaUdV IP aV PeaVXUed b\ Whe G-IPAS. We faLOed WR fLQd a VLgQLfLcaQW dLffeUeQce (Page
14, OLQeV 203-205): ಯThe LQdeSeQdeQW VaPSOeV W-WeVWV VhRZed QR VWaWLVWLcaOO\ VLgQLfLcaQW
dLffeUeQce fRU SUeYLRXV e[SeULeQce LQ heaOWhcaUe aQd haYLQg SaUeQWV ZRUNLQg LQ Whe
heaOWhcaUe V\VWeP.ರ We added a SaUagUaSh LQ Whe dLVcXVVLRQ WR e[SOaLQ Whe LPSacW Rf
WheVe fLQdLQgV aQd \RX caQ QRZ Uead (Page 26, OLQeV 517-525): ಯFacWRUV cRQWULbXWLQg WR
WhLV decOLQe LQ LQWeUSURfeVVLRQaO aWWLWXdeV LQcOXde beLQg PRUe e[SeULeQced LQ Whe
heaOWhcaUe fLeOd (32), haYLQg SUeYLRXV LQWeUSURfeVVLRQaO cRQWacW (42), haYLQg had OeVV
SRVLWLYe e[SeULeQceV LQ IPE (31, 34, 43) aQd haYLQg SaUeQWV ZRUNLQg LQ heaOWhcaUe (44).
AOWhRXgh VSecLfLcaOO\ WaUgeWed fRU Whe BeUQeVe VaPSOe, QRQe Rf WheVe facWRUV VhRZed a
VLgQLfLcaQW aVVRcLaWLRQ ZLWh Whe decOLQe LQ aWWLWXdeV. A UeceQW VWXd\ b\ O]a eW aO. (45)
aSSO\LQg a UegUeVVLRQ aQaO\VLV WR a OaUge cRhRUW Rf PedLcaO VWXdeQWV, aOVR faLOed WR fLQd
VXch aVVRcLaWLRQV ZLWh Whe afRUePeQWLRQed YaULabOeV. The abVeQce Rf aQ\ aVVRcLaWLRQ
LQ OaUgeU cRhRUWV Pa\ be PRUe VWaWLVWLcaOO\ WUXVWZRUWh\, aQd Whe aVVRcLaWLRQ Rf WheVe
facWRUV LQ IPE decOLQe VhRXOd be VSecLfLcaOO\ addUeVVed LQ hLgheU SRZeUed VWXdLeV.ರ

CRPPeQW 4: FRU cOaULW\'V VaNe fRU Whe UeadeU, I UecRPPeQd WhaW Whe UeVXOWV VecWLRQ
PRUe VSecLfLcaOO\ dLVcXVV Whe WabOeV dLUecWO\.
OXU UeSO\: ThaQN \RX. We haYe LQWURdXced VXbheadLQgV LQ Whe UeVXOWV VecWLRQ
(ಯQXaQWLWaWLYe aQaO\VLVರ aQd ಯQXaOLWaWLYe aQaO\VLVರ) aQd haYe WaNeQ RQ bRaUd Whe
VXggeVWLRQ fURP ReYLeZeU #2, CRPPeQWV 7 aQd 8, aQd haYe LQWURdXced UeOeYaQW
cLWaWLRQV LQ Whe UeVXOWV VecWLRQ, VLgQLfLcaQWO\ UedXcLQg Whe LQfRUPaWLRQ LQ TabOeV 4 aQd 5.
We hRSe WhaW WhLV ZLOO eQhaQce UeadabLOLW\ Rf Whe TXaOLWaWLYe aQaO\VLV UeVXOWV.
CRPPeQW 5: YRXU VWXd\ LV aWWePSWLQg WR defLQe ZheQ PLghW be Whe beVW WLPe WR LQLWLaWe
IPE cXUULcXOXP. UQfRUWXQaWeO\, \RXU UeVXOWV dR QRW heOS cOaULf\ WhaW aV \RX dR QRW
dLVcXVV hRZ VWUaWLfLcaWLRQ b\ OeaUQeU OeYeO, W\Se, QRU SULRU e[SRVXUe WR IPE cXUULcXOXP
affecWV WhaW. A VXb-aQaO\VLV Rf WhRVe gURXSV ZRXOd heOS eOXcLdaWe \RXU cRQcOXVLRQ WhaW
eaUOLeU IPE cXUULcXOXP LV beWWeU. YRX PeQWLRQ WhaW eaUOLeU OeaUQeUV aUe PRUe eQWhXVLaVWLc,
bXW dR QRW e[SORUe Zh\ PRUe adYaQced VWXdeQWV ZhR Pa\ RU Pa\ QRW haYe gRQe
WhURXgh Whe IPE cXUULcXOXP dLd QRW dePRQVWUaWe WhaW VaPe eQWhXVLaVP.
OXU UeSO\: POeaVe UefeU WR Whe UeSO\ WR cRPPeQW 3. Page 26, OLQe 526 WR Page 27, OLQe
538 ORRNV aW fXUWheU UeaVRQV fRU a decOLQe LQ PRWLYaWLRQ.
CRPPeQW 6: The TXaOLWaWLYe cRPSRQeQW (TabOe 4) e[SRVed QRYeO fLQdLQgV LQcOXdLQg Whe
ORVV Rf SURfeVVLRQaO 'XQLTXeQeVV'. ThLV ZRXOd be LPSRUWaQW WR e[SORUe fXUWheU aV \RX
PeQWLRQ LQ \RXU dLVcXVVLRQ.
OXU UeSO\: ThaQN \RX fRU WhLV LQVLghWfXO cRPPeQW. We haYe cRPPeQWed RQ Whe ORVV Rf
SURfeVVLRQaO LdeQWLW\ LQ Page 27, OLQeV 539-552.
_________________________________________________________________
ReYLeZeU #2: ThaQN \RX fRU Whe RSSRUWXQLW\ WR UeYLeZ WhLV PaQXVcULSW.
CRPPeQW 1: I haYe VeYeUaO VXggeVWLRQV OLVWed beORZ. OYeUaOO, a VSeOOLQg aQd gUaPPaU
checN LV Qeeded baVed RQ ZhaW I SUeVXPe LV Whe WUaQVOaWLRQ WR EQgOLVh.
OXU UeSO\: ThaQN \RX fRU WhLV cRPPeQW. We aUe aZaUe Rf Whe WUaQVOaWLRQ LVVXeV LQ
TXaOLWaWLYe, LQWeUdLVcLSOLQaU\ UeVeaUch. SXch WUaQVOaWLRQ LVVXeV aULVe PRUe aQd PRUe
fUeTXeQWO\, aV Whe PRVW hLghO\ UaQNed LQWeUQaWLRQaO acadePLc MRXUQaOV aUe PRVWO\
SXbOLVhed LQ EQgOLVh. We, aV QRQ-EQgOLVh-VSeaNLQg acadePLcV, aUe cRQfURQWed ZLWh Whe
chaOOeQge Rf WUaQVOaWLQg RXU UeVeaUch UeVXOWV LQWR EQgOLVh, aQd VXch WUaQVOaWLRQ
SURceVVeV Pa\ cRPe ZLWh addLWLRQaO OaQgXage chaOOeQgeV aQd LVVXeV. SXch OaQgXage
aQd WUaQVOaWLRQ LVVXeV aUe SaUWLcXOaUO\ LPSRUWaQW LQ TXaOLWaWLYe LQWeUYLeZ-baVed UeVeaUch.
IQWeUYLeZV RfWeQ aLP WR XQYeLO LQWeUYLeZeeVಬ VXbMecWLYe e[SeULeQceV, XVXaOO\ e[SUeVVed
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LQ WheLU VRXUce OaQgXage ದ WhaW LV, a OaQgXage RWheU WhaQ EQgOLVh. ThLV LV ZhaW
haSSeQed LQ RXU caVe. IQ TXaOLWaWLYe, LQWeUYLeZ-baVed accRXQWLQg VWXdLeV, WUaQVOaWLRQ
SURbOePV SULPaULO\ PaWeULaOL]e LQ dLUecW TXRWaWLRQV XVed LQ Whe PaQXVcULSWV UeSRUWLQg RQ
UeVeaUch UeVXOWV. FRU VXch TXRWaWLRQV, UeVeaUcheUV Qeed WR WUaQVOaWe PaWeULaO dLUecWO\
fURP QRQ-EQgOLVh LQWeUYLeZV LQWR Whe EQgOLVh OaQgXage. We Vee dLUecW TXRWaWLRQV fURP
LQWeUYLeZV aV aQ RSSRUWXQLW\ WR achLeYe cUedLbLOLW\ aQd aXWheQWLcLW\ LQ TXaOLWaWLYe
aQaO\VLV. AddLWLRQaOO\, a SURSeU WUaQVOaWLRQ Rf TXRWaWLRQV fURP QRQ-EQgOLVh LQWeUYLeZV
Pa\ QRW be eaV\ WR achLeYe, VLQce Whe RULgLQaO PeaQLQg Rf Whe TXRWaWLRQV QeedV WR be
SUeVeUYed. IQ RUdeU WR cRSe ZLWh WhLV OLPLWaWLRQ, Ze haYe XVed Whe cRQceSW Rf cUeaWLQg
eTXLYaOeQW WUaQVOaWLRQaO VWUXcWXUeV, a cRUe WaVN LQ WUaQVOaWLRQ SURceVVeV (EQ]eQhRfeU
aQd ReVch, 2011). ThLV cRQceSW UefeUV WR Whe eVWabOLVhPeQW Rf VLPLOaULW\ beWZeeQ Whe
VRXUce aQd Whe WaUgeW OaQgXageV aW Whe We[WXaO OeYeO. ThLV fXQcWLRQaOLVW aSSURach Rf
WUaQVOaWLRQ, SeUfRUPed b\ RQe Rf Whe aXWhRUV (SM), aLPV fRU Whe achLeYePeQW Rf a
WUaQVOaWLRQ LQLWLaWRUಬV QeedV (Sch¦ffQeU, 2009), ZhLch LQYROYeV eQVXULQg Whe WaUgeW We[W LV
XQdeUVWaQdabOe fRU aQ eQd XVeU. CRQVeTXeQWO\, Whe WUaQVOaWed We[W Pa\ bUeaN aZa\
fURP Whe RULgLQaO We[W. We aOVR LQWURdXced a SaUagUaSh RQ WhLV WRSLc bRWh LQ Whe MeWhRdV
VecWLRQ aQd LQ Whe OLPLWaWLRQV VecWLRQ Rf Whe PaQXVcULSW. YRX caQ QRZ Uead:
MeWhRdV, Page 7, LLQe 157 WR Page 8, LLQe 162: ಯDLUecW TXRWaWLRQV fURP Whe LQWeUYLeZV
ZeUe WUaQVOaWed LQWR EQgOLVh XVLQg a fXQcWLRQaOLVW aSSURach Rf cUeaWLRQ Rf eTXLYaOeQW
WUaQVOaWLRQ VWUXcWXUeV aV deVcULbed b\ EQ]eQhRfeU aQd ReVch (23). OQe aXWhRU (HC,
GeUPaQ-VSeaNLQg) WUaQVOaWed Whe cLWaWLRQV fURP GeUPaQ WR EQgOLVh LSVLV YeUbLV ZLWh Whe
aLd Rf aQ RQOLQe WRRO (GRRgOe TUaQVOaWep). The VecRQd aXWhRU (SM, EQgOLVh-VSeaNLQg),
SeUfRUPed chaQgeV WR eQVXUe WhaW Whe WaUgeW We[W cRXOd be XQdeUVWRRd b\ Whe UeadeU.ರ

LLPLWaWLRQV, Page 29, LLQeV 578-582: ಯWe aOVR caQQRW aVVXPe WhaW RXU TXaOLWaWLYe daWa
caQ be WUaQVOaWed b\ Whe VLPSOe WUaQVOaWLRQ Rf ZRUdV, becaXVe ZRUdV aQd PeaQLQgV aUe
QRW eTXLYaOeQW LQ dLffeUeQW OaQgXageV aQd OaQgXage caUULeV a cXOWXUaO PeaQLQg.
AOWhRXgh Ze haYe XVed a NQRZQ aSSURach WR WUaQVOaWLRQ Rf RXU TXRWeV fURP GeUPaQ WR
EQgOLVh b\ WZR QaWLYe VSeaNeUV, RXU WUaQVOaWLRQ Pa\ VWLOO VXffeU fURP PLVLQWeUSUeWaWLRQ
aQd Whe WUaQVOaWed We[W Pa\ bUeaN aZa\ fURP Whe RULgLQaO.ರ

CRPPeQW 2: AbVWUacWV VWaWeV WhaW ZRPeQ "VcRUed hLgheU," bXW I ZRXOd VXggeVW
UeZRUdLQg aV WhLV LV aQ aWWLWXdLQaO VXUYe\. IW cXUUeQWO\ VeePV WR LPSO\ WhaW ZRPeQ dLd
beWWeU.
OXU UeSO\: ThaQN \RX. We UeZRUded aV VXggeVWed aQd LW UeadV QRZ: ಯVhRZed beWWeU
aWWLWXdeVರ (Page 2, LLQe 36.
CRPPeQW 3: BacNgURXQd: I ZRXOd VXggeVW UePRYLQg Whe VWaWePeQW "HRZ e[acWO\ WhLV
RccXUV LV QRW NQRZQ..." aV \RX haYe SURYLded deWaLOV WR VXSSRUW \RXU VWaWePeQW.
OXU UeSO\: ThaQN \RX. We UePRYed Whe VWaWePeQW aV VXggeVWed.
CRPPeQW 4: IQ WhLV VecWLRQ, \RX PeQWLRQ Whe RULgLQaO deYeORSPeQW Rf Whe IPEC
cRPSeWeQcLeV LQ 2009. TheUe ZaV aQ LPSRUWaQW UeYLVLRQ LQ 2016 WR QRWe, bXW I dRQ'W
NQRZ WhaW PXch LQfRUPaWLRQ LV Qeeded heUe, aV WheVe aUe cRPPRQ SUacWLce cXUUeQWO\.
OXU UeSO\: ThaQN \RX. We haYe deOeWed Whe VWaWePeQW UegaUdLQg Whe UeYLVLRQ Rf Whe
IPEC UeSRUW. YRX caQ QRZ Uead (Page 3, LLQeV 54-56): ಯThe IQWeUSURfeVVLRQaO
CROOabRUaWLYe PUacWLce (IPEC) RXWOLQeV IPEಬV cRUe cRPSeWeQcLeV WhaW cRQceQWUaWe RQ
fRXU PaLQ dRPaLQV: EWhLcV & VaOXeV, RROeV & ReVSRQVLbLOLWLeV, IP CRPPXQLcaWLRQ aQd
TeaPZRUN.(4)ರ. We aOVR XSdaWed Whe UefeUeQce WR Whe 2016 XSdaWe Rf Whe IPEC UeSRUW.
CRPPeQW 5: IQ Whe dePRgUaShLc chaUacWeULVWLcV, I ZRXOd VXggeVW LQcOXdLQg deWaLOV aQd
deVcULSWLRQV Rf Whe cOaVVeV QRWed WhURXghRXW Whe SaSeU.
OXU UeSO\: ThaQN \RX fRU WhLV cRPPeQW. We aUe QRW WRWaOO\ VXUe ZhaW Whe UeYLeZeU
PeaQV ZLWh hLV/heU cRPPeQW bXW Ze gXeVV LW LV abRXW Whe dLffeUeQW e[SeULeQceV Rf Whe
VWXdeQWV. TheUefRUe, Ze haYe e[SaQded Whe TXaOLWaWLYe aQaO\VLV UeVXOWV VecWLRQ aQd
added VWXdeQWvV cRPPeQWV aQd deVcULSWLRQV Rf WheLU e[SeULeQceV ZLWh VSecLfLc
LQWeUSURfeVVLRQaO acWLYLWLeV. YRX caQ QRZ Uead:
Page 17, LLQeV 266-270: ಯHRZeYeU, PRVW VWXdeQWV UeaOLVed WhaW QXUVLQg VWXdeQWV
aOUead\ had Whe gLYeQ cRPSeWeQc\ aQd ZeUe bRUed/fUXVWUaWed dXULQg Whe ZRUNVhRS.
SRPe PedLcaO VWXdeQWV RbVeUYed RWheU SeeUV haYLQg dLVcULPLQaWLQg aWWLWXdeV WRZaUdV
QXUVLQg VWXdeQWV. MRVW ZeUe XQhaSS\ WR be LQ a ZRUNVhRS ZheUe Whe\ NQeZ OeVV WhaQ
WheLU QXUVLQg cRXQWeUSaUWV aQd cRXOd QRW cRQWULbXWe WR aQ\ e[chaQge LQ NQRZOedge.ರ

Page 17-18, LLQeV 294-307: ಯHRZeYeU, Whe abVeQce Rf fROORZ-XS cRXUVeV RU fXUWheU
VNLOOV WUaLQLQg aQd haYLQg LW aVVeVVPeQW RQO\ LQ Whe WhLUd \eaU Rf VWXdLeV ZeUe aOO
UeaVRQV WR cRQVLdeU Whe ZRUNVhRS LQadeTXaWe fRU Whe fLUVW \eaU cXUULcXOXP.
AQRWheU IPE e[SeULeQce PeQWLRQed ZaV Whe WZR-hRXU CRQfLdeQWLaOLW\ VePLQaU, RccXUULQg
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ZLWh OaZ VWXdeQWV RU ZLWh QXUVLQg VWXdeQWV. PaUWLcLSaQWV aWWeQded WhLV VePLQaU LQ WheLU
fLUVW \eaU Rf VWXdLeV. MRVW VWXdeQWV hLQWed WhaW Whe cRXUVe ZaV QRW ZeOO VWUXcWXUed aQd
WhaW VWXdeQWV dLd QRW PL[, VR Whe e[SeULeQce ZaV QRW UeaOO\ IP. The UeaVRQ fRU LW beLQg
LQWeUSURfeVVLRQaO ZaV Whe cRPPRQ WRSLc UaWheU WhaQ Whe LQWeUacWLRQ beWZeeQ gURXSV.
FLYe VWXdeQWV had addLWLRQaOO\ chRVeQ WR WaNe SaUW LQ aQ LQWeUSURfeVVLRQaO cOeUNVhLS
RffeUed b\ Whe UQLBeUQ, cRQVLVWLQg Rf WZR LQWeUSURfeVVLRQaO da\V (fLUVW da\: QXUVLQg
VWXdeQWV haYe a VhaUed hLVWRORg\ OeVVRQ ZLWh PedLcaO VWXdeQWV; VecRQd da\: QXWULWLRQaO
caUe ZLWh VWXdeQW UROe-SOa\). AOO VWXdeQWV fRXQd Whe IP cOeUNVhLS YeU\ SRVLWLYe. NXUVLQg
aQd cOLQLcaO cOeUNVhLSV LQ cOLQLcaO \eaUV, aV ZeOO aV OecWXUeV ZLWh RWheU SURfeVVLRQaO
gURXSV, ZeUe aOVR cRQVLdeUed IP LQWeUYeQWLRQV.ರ

CRPPeQW 6: Page 15 SecWLRQ C- I ZRXOd VXggeVW UeZRUdLQg Whe SaUagUaSh. IW Va\V
VeYeUaO adYaQWageV ZLWh a cRORQ WheQ RQO\ RQe OLVWed. I ZRXOd cRPbLQe Whe LQfRUPaWLRQ
fURP Whe fLUVW aQd VecRQd VeQWeQceV. I ZRXOd aOVR VXggeVW eOLPLQaWLQg Whe VeQWeQce
"WheUe LV QR beQefLW WR VWaUWLQg OaWeU."
OXU UeSO\: We aUe VRUU\ Lf RXU deVcULSWLRQ ZaV PRUe dXbLRXV WhaQ LQWeQded. We haYe
cRUUecWed Whe VLgQaOOed VeQWeQce aQd RQe caQ QRZ Uead (Page 22 , LLQeV 414 - 419:
ಯTeQ VWXdeQWV agUeed WhaW IPE VhRXOd VWaUW aV eaUO\ aV Whe fLUVW \eaU Rf VWXdLeV. The\
PeQWLRQed adYaQWageV fRU eaUO\ IPE LQWURdXcWLRQ ZhLch LQcOXded (1) eaVLeU WR
LPSOePeQWaWLRQ (aV VWXdeQWV ZRXOd haYe VLPLOaU bacNgURXQdV) aQd (2) Whe
eQcRXUagePeQW Rf eaUO\ LQWeUacWLRQ, VhaUed OeaUQLQg aQd QeWZRUNLQg, ZhLch ZRXOd
cRQWULbXWe WR Whe  bXLOdLQg Rf PXWXaO UeVSecW fURP aQ eaUO\ VWage. SWXdeQWV VXggeVWed
VWaUWLQg ZLWh baVLc VcLeQce aQd RWheU RYeUOaSSLQg WRSLcV, ZhLch cRXOd WheQ eYROYe WR
cOLQLcaO LQWeUacWLRQV OaWeU LQ Whe cXUULcXOXP.ರ
CRPPeQW 7: The UeVXOWV VecWLRQ LV VRPeZhaW cRQfXVLQg. I ZRXOd VXggeVW eOLPLQaWLQg
Whe daWa WhaW UeLWeUaWeV ZhaW LV VWaWed LQ WabOeV 4&5.
OXU UeSO\: POeaVe UefeU WR CRPPeQW 4 fURP ReYLeZeU #1.
CRPPeQW 8: TabOeV 4&5 VeeP WR haYe a ORW Rf LQfRUPaWLRQ aQd PaNe WaNe aZa\ fURP
Whe RYeUaOO PeVVage.
OXU UeSO\: POeaVe UefeU WR CRPPeQW 4 fURP ReYLeZeU #1.
CRPPeQW 9: CRPSRQeQWV Rf Whe IPEC UeSRUW RQ Page 13 dReV QRW VeeP QeceVVaU\ WR
be LQcOXded.
OXU UeSO\: ThaQN \RX. We UePRYed WheP aV VXggeVWed.
_________________________________________________________________
ReYLeZeU #3: VeU\ LQWeUeVWLQg aUWLcOe ZhLch aSSURacheV Whe WRSLc fRU IPE ZLWh a PL[ed
PeWhRdV aSSURach LQ a OaUge QXPbeU Rf VWXdeQWV acURVV Whe YaULRXV \eaUV WhaW
PedLcLQe LQ WaXghW LQ WheLU LQVWLWXWLRQ. ThLV VhRXOd be cRPPeQded.
MLQRU cRPPeQWV
CRPPeQW 1:  WRR PaQ\ abbUeYLaWLRQV - MS, HCP aQd SaUWV Rf Whe G-IPAS aUe QRW
QeedLQg WR abbUeYLaWed. I aSSUecLaWe WhaW Whe\ aUe abbUeYLaWed becaXVe Whe\ aUe XVed
fUeTXeQWO\ LQ Whe PaQXVcULSW, bXW Whe\ aUe QRW cRPPRQ aQd add WR cRgQLWLYe ORad.
POeaVe XQabbUeYLaWe WhURXghRXW Whe PaQXVcULSW.
OXU UeSO\: We ZRXOd OLNe WR WhaQN Whe UeYLeZeU fRU WhLV cRPPeQW. We edLWed Whe
PaQXVcULSW aV VXggeVWed.
CRPPeQW 2: TabOe 5 - cRQVLVWeQc\ - LQWeUYLeZ # WheQ VWXdeQW # SOeaVe.
OXU UeSO\: ThaQN \RX fRU SRLQWLQg WhLV RXW. We cRUUecWed Whe WabOeV accRUdLQgO\.
CRPPeQW 3: SeeLQg aV WheUe LV a VWURQg geQdeU dLffeUeQce LQ Whe VcRULQg Rf Whe G-IPAS
ZaV geQdeU cRQVLdeUed LQ Whe fLQaO PRdeO SUedLcWLQg Whe YaULaQce Rf Whe RYeUaOO VcRUe? I
ZRXOd haYe WhRXghW WheUe ZRXOd be aQ LQWeUacWLRQ aW OeaVW ZLWhLQ Whe PRdeO. CRXOd Whe
fLQaO PRdeO aOVR be SUeVeQWed WR XQdeUVWaQd ZhLch Rf Whe cRPSRQeQWV PRVWO\
cRPPLWWed WR Whe YaULaQce.
OXU UeSO\: ThaQN \RX fRU \RXU cRPPeQW. GeQdeU dLffeUeQceV ZeUe LQdeed fRXQd acURVV
PaQ\ YaULabOeV aQd eVSecLaOO\ aOVR fRU Whe RYeUaOO G-IPAS PeaQ VcRUe. HRZeYeU, Ze
haYe fRXQd geQdeU dLffeUeQceV RQO\ aV PaLQ effecWV aQd QRW aV LQWeUacWLRQ effecWV.
GeQdeU SOa\V a UROe bXW Whe YaULabOe dReV QRW LQWeUacW ZLWh VWXd\ \eaU LQ Whe ANOVA
(aOWhRXgh Whe aOSha eUURU ZaV 0.068 aQd baUeO\ PLVVed VLgQLfLcaQce) QRU dReV geQdeU
LQWeUacW ZLWh Whe YaULabOe cOLQLcaO \eaUV, ZheUe Ze fRXQd hLgheU G-IPAS RYeUaOO VcRUeV
fRU VWXdeQWV LQ SUe-cOLQLcaO \eaUV (1-3) cRPSaUed WR WhRVe LQ cOLQLcaO \eaUV (4-6). FRU Whe
OaWWeU caVe, Ze LQLWLaOO\ dLd QRW WaNe geQdeU LQWR Whe PRdeO VLQce LW ZRXOd QRW haYe added
addLWLRQaO LQfRUPaWLRQ. JXVW WR be RQ Whe Vafe VLde, Ze e[SaQded Whe OaVW aQaO\VLV aQd
dLd aQ ANOVA LQcOXdLQg geQdeU aV facWRU aQd SUe-cOLQLcaO YV cOLQLcaO \eaUV aV VecRQd
beWZeeQ gURXS facWRUV. We fRXQd QR LQWeUacWLRQ beWZeeQ Whe WZR facWRUV ZLWh UegaUd WR
Whe RYeUaOO G-IPAS VcRUe (S=0.573), Whe PaLQ effecWV geQdeU, aV UeSRUWed LQ Whe fLUVW
ANOVA, aQd cOLQLcaO \eaUV, aV UeSRUWed fURP Whe W-WeVW, Ueached VLgQLfLcaQce. HRZeYeU,
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LQ RUdeU WR gLYe a beWWeU LQVLghW LQWR Whe daWa, Ze haYe added Whe F-YaOXeV aQd Whe
SaUWLaO EWa-VTXaUed fRU Whe effecWV Rf Whe ANOVA.
CRPPeQW 4:  CRXOd Whe aXWhRUV cRPPeQW RQ Whe fUeTXeQc\ Rf Whe TXRWeV LQ each Rf Whe
LQWeUYLeZV. I WhLQN WhLV aVSecW LV XQcOeaU aQd I ZRXOd OLNe a SeUceQWage Rf Whe PaLQ
WRSLcV acURVV Whe gURXS WR be LdeQWLfLed aQd dLVcXVVed.
OXU UeSO\: ThaQN \RX fRU WhLV LPSRUWaQW cRPPeQW. We haYe added Whe fUeTXeQc\ Rf
TXRWe WhePeV LQ Whe TXaOLWaWLYe aQaO\VLV VecWLRQ (TabOe 4). OQe caQ QRZ Uead (Page 14,
LLQeV 216-218): TabOe 4 deSLcWV Whe RYeUaOO fUeTXeQc\ Rf Whe TXRWeV LQ each Rf Whe
LQWeUYLeZV. TheUe ZeUe VLPLOaU dLVWULbXWLRQV Rf cRdeV acURVV geQdeUV aQd \eaUV Rf
VWXd\.
TabOe 4: CRdLQg fUeTXeQc\ acURVV aOO LQWeUYLeZV
FUeTXeQc\ (Q)PeUceQWage (%)
PaUWLcLSaQWvV age313.33
PaUWLcLSaQWvV \eaU Rf VWXdLeV313.33
PaUWLcLSaQWvV SUeYLRXV ZRUN e[SeULeQce151.61
PaUWLcLSaQWvV WLeV ZLWh heaOWhcaUe414.40
CRPPeQWV RQ fLOOLQg Whe GIPAS fRUP252.68
DefLQLWLRQ Rf IPE444.72
GRaOV Rf IPE485.15
AdYaQWageV Rf IPE11212.02
DLVadYaQWageV Rf IPE10110.84
E[aPSOeV Rf IPE dXULQg PedLcaO cRXUVe9610.30
AWWLWXdeV WRZaUdV IPE636.76
AWWLWXdeV: AbVeQce Rf IPE343.65
E[aPSOeV Rf ZLVhed fRU LQWeUYeQWLRQV707.51
DeVLUed fRUPaW Rf Whe IPE cRXUVe717.62
DeVLUed YeaU Rf VWXdLeV fRU IPE929.87
DeVLUed FUeTXeQc\ Rf IPE505.36
IdeaO gURXS VL]e fRU IPE LQWeUYeQWLRQV80.86
TRWaO QXPbeU Rf cRded cLWaWLRQV932100

JRXUQaO ReTXLUePeQWV:
WheQ VXbPLWWLQg \RXU UeYLVLRQ, Ze Qeed \RX WR addUeVV WheVe addLWLRQaO UeTXLUePeQWV.
1. POeaVe eQVXUe WhaW \RXU PaQXVcULSW PeeWV PLOS ONE'V VW\Oe UeTXLUePeQWV,
LQcOXdLQg WhRVe fRU fLOe QaPLQg. The PLOS ONE VW\Oe WePSOaWeV caQ be fRXQd aW
hWWSV://MRXUQaOV.SORV.RUg/SORVRQe/V/fLOe?Ld=ZMVg/PLOSOQe_fRUPaWWLQg_VaPSOe_PaLQ_bR
d\.Sdf aQd
hWWSV://MRXUQaOV.SORV.RUg/SORVRQe/V/fLOe?Ld=ba62/PLOSOQe_fRUPaWWLQg_VaPSOe_WLWOe_aXW
hRUV_affLOLaWLRQV.Sdf - DONE
2. ThaQN \RX fRU VWaWLQg Whe fROORZLQg LQ Whe CRPSeWLQg IQWeUeVWV VecWLRQ: 'RG LV Whe
dLUecWRU Rf WUaLQLQg aQd edXcaWLRQ Rf Whe EXURSeaQ ReVXVcLWaWLRQ CRXQcLO, Whe TaVN
FRUce ChaLU EdXcaWLRQ, IPSOePeQWaWLRQ, aQd TeaP Rf ILCOR, aQd PePbeU Rf Whe
dLUecWLRQ Rf Whe MME PURgUaP Rf Whe UQLYeUVLW\ Rf BeUQ. SM LV Whe PURgUaPPe DLUecWRU
aQd SeQLRU LecWXUeU Rf Whe CeQWUe fRU MedLcaO EdXcaWLRQ, UQLYeUVLW\ Rf DXQdee. The
UePaLQLQg aXWhRUV UeSRUW QR cRPSeWLQg LQWeUeVWV. '
a. POeaVe cRQfLUP WhaW WhLV dReV QRW aOWeU \RXU adheUeQce WR aOO PLOS ONE SROLcLeV RQ
VhaULQg daWa aQd PaWeULaOV, b\ LQcOXdLQg Whe fROORZLQg VWaWePeQW: "ThLV dReV QRW aOWeU
RXU adheUeQce WR  PLOS ONE SROLcLeV RQ VhaULQg daWa aQd PaWeULaOV.ರ (aV deWaLOed
RQOLQe LQ RXU gXLde fRU aXWhRUV hWWS://MRXUQaOV.SORV.RUg/SORVRQe/V/cRPSeWLQg-LQWeUeVWV).
If WheUe aUe UeVWULcWLRQV RQ VhaULQg Rf daWa aQd/RU PaWeULaOV, SOeaVe VWaWe WheVe. POeaVe
QRWe WhaW Ze caQQRW SURceed ZLWh cRQVLdeUaWLRQ Rf \RXU aUWLcOe XQWLO WhLV LQfRUPaWLRQ haV
beeQ decOaUed. - - DONE
b. POeaVe LQcOXde \RXU XSdaWed CRPSeWLQg IQWeUeVWV VWaWePeQW LQ \RXU cRYeU OeWWeU; Ze
ZLOO chaQge Whe RQOLQe VXbPLVVLRQ fRUP RQ \RXU behaOf. POeaVe NQRZ LW LV PLOS ONE
SROLc\ fRU cRUUeVSRQdLQg aXWhRUV WR decOaUe, RQ behaOf Rf aOO aXWhRUV, aOO SRWeQWLaO
cRPSeWLQg LQWeUeVWV fRU Whe SXUSRVeV Rf WUaQVSaUeQc\. PLOS defLQeV a cRPSeWLQg
LQWeUeVW aV aQ\WhLQg WhaW LQWeUfeUeV ZLWh, RU cRXOd UeaVRQabO\ be SeUceLYed aV LQWeUfeULQg
ZLWh, Whe fXOO aQd RbMecWLYe SUeVeQWaWLRQ, SeeU UeYLeZ, edLWRULaO decLVLRQ-PaNLQg, RU
SXbOLcaWLRQ Rf UeVeaUch RU QRQ-UeVeaUch aUWLcOeV VXbPLWWed WR RQe Rf Whe MRXUQaOV.
CRPSeWLQg LQWeUeVWV caQ be fLQaQcLaO RU QRQ-fLQaQcLaO, SURfeVVLRQaO, RU SeUVRQaO.
CRPSeWLQg LQWeUeVWV caQ aULVe LQ UeOaWLRQVhLS WR aQ RUgaQL]aWLRQ RU aQRWheU SeUVRQ.
POeaVe fROORZ WhLV OLQN WR RXU ZebVLWe fRU PRUe deWaLOV RQ cRPSeWLQg
LQWeUeVWV:hWWS://MRXUQaOV.SORV.RUg/SORVRQe/V/cRPSeWLQg-LQWeUeVWV - DONE
3. POeaVe LQcOXde \RXU WabOeV aV SaUW Rf \RXU PaLQ PaQXVcULSW aQd UePRYe Whe
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LQdLYLdXaO fLOeV. POeaVe QRWe WhaW VXSSOePeQWaU\ WabOeV VhRXOd be XSORaded aV VeSaUaWe
"VXSSRUWLQg LQfRUPaWLRQ" fLOeV. - DONE
4. YRXU eWhLcV VWaWePeQW PXVW aSSeaU LQ Whe MeWhRdV VecWLRQ Rf \RXU PaQXVcULSW. If
\RXU eWhLcV VWaWePeQW LV ZULWWeQ LQ aQ\ VecWLRQ beVLdeV Whe MeWhRdV, SOeaVe PRYe LW WR
Whe MeWhRdV VecWLRQ aQd deOeWe LW fURP aQ\ RWheU VecWLRQ. POeaVe aOVR eQVXUe WhaW \RXU
eWhLcV VWaWePeQW LV LQcOXded LQ \RXU PaQXVcULSW, aV Whe eWhLcV VecWLRQ Rf \RXU RQOLQe
VXbPLVVLRQ ZLOO QRW be SXbOLVhed aORQgVLde \RXU PaQXVcULSW. - DONE

AddLWLRQaO IQfRUPaWLRQ:

QXeVWLRQ ReVSRQVe

FLQaQcLaO DLVcORVXUe

EQWeU a fLQaQcLaO dLVcORVXUe VWaWePeQW WhaW
deVcULbeV Whe VRXUceV Rf fXQdLQg fRU Whe
ZRUN LQcOXded LQ WhLV VXbPLVVLRQ. ReYLeZ
Whe VXbPLVVLRQ gXLdeOLQeV fRU deWaLOed
UeTXLUePeQWV. VLeZ SXbOLVhed UeVeaUch
aUWLcOeV fURP PLOS ONE fRU VSecLfLc
e[aPSOeV.

ThLV VWaWePeQW LV UeTXLUed fRU VXbPLVVLRQ
aQd ZLOO aSSeaU LQ Whe SXbOLVhed aUWLcOe Lf
Whe VXbPLVVLRQ LV acceSWed. POeaVe PaNe
VXUe LW LV accXUaWe.

UQfXQded VWXdLeV
EQWeU: The aXWhRU(V) UeceLYed QR VSecLfLc
fXQdLQg fRU WhLV ZRUN.

FXQded VWXdLeV
EQWeU a VWaWePeQW ZLWh Whe fROORZLQg deWaLOV:

IQLWLaOV Rf Whe aXWhRUV ZhR UeceLYed each
aZaUd

ವ

GUaQW QXPbeUV aZaUded WR each aXWhRUವ
The fXOO QaPe Rf each fXQdeUವ
URL Rf each fXQdeU ZebVLWeವ
DLd Whe VSRQVRUV RU fXQdeUV SOa\ aQ\ UROe LQ
Whe VWXd\ deVLgQ, daWa cROOecWLRQ aQd
aQaO\VLV, decLVLRQ WR SXbOLVh, RU SUeSaUaWLRQ
Rf Whe PaQXVcULSW?

ವ

NO - IQcOXde WhLV VeQWeQce aW Whe eQd Rf
\RXU VWaWePeQW: The fXQdeUV had QR UROe LQ
VWXd\ deVLgQ, daWa cROOecWLRQ aQd aQaO\VLV,
decLVLRQ WR SXbOLVh, RU SUeSaUaWLRQ Rf Whe
PaQXVcULSW.

ವ

YES - SSecLf\ Whe UROe(V) SOa\ed.ವ

* W\SeVeW

YES. ThLV aUWLcOevV SXbOLcaWLRQ chaUgeV aUe VXSSRUWed b\ a gUaQW fURP Whe SX]aQQe aQd
HaQV BL¦Vch FRXQdaWLRQ fRU ASSOLed PV\chRORg\ (NU. 2020-23)

CRPSeWLQg IQWeUeVWV

UVe Whe LQVWUXcWLRQV beORZ WR eQWeU a
cRPSeWLQg LQWeUeVW VWaWePeQW fRU WhLV
VXbPLVVLRQ. OQ behaOf Rf aOO aXWhRUV,

RG LV Whe BRaUd DLUecWRU Rf TUaLQLQg aQd EdXcaWLRQ fRU Whe
EXURSeaQ ReVXVcLWaWLRQ CRXQcLO, Whe TaVN FRUce ChaLU EdXcaWLRQ, IPSOePeQWaWLRQ, aQd
TeaP Rf ILCOR,
aQd PePbeU Rf Whe dLUecWLRQ Rf Whe MME PURgUaPPe Rf Whe UQLYeUVLW\ Rf BeUQ. SM LV
Whe PURgUaPPe
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dLVcORVe aQ\ cRPSeWLQg LQWeUeVWV WhaW
cRXOd be SeUceLYed WR bLaV WhLV
ZRUNಧacNQRZOedgLQg aOO fLQaQcLaO VXSSRUW
aQd aQ\ RWheU UeOeYaQW fLQaQcLaO RU QRQ-
fLQaQcLaO cRPSeWLQg LQWeUeVWV.

ThLV VWaWePeQW ZLOO aSSeaU LQ Whe
SXbOLVhed aUWLcOe Lf Whe VXbPLVVLRQ LV
acceSWed. POeaVe PaNe VXUe LW LV
accXUaWe. VLeZ SXbOLVhed UeVeaUch aUWLcOeV
fURP PLOS ONE fRU VSecLfLc e[aPSOeV.

NO aXWhRUV haYe cRPSeWLQg LQWeUeVWV

EQWeU: The aXWhRUV haYe decOaUed WhaW QR
cRPSeWLQg LQWeUeVWV e[LVW.

AXWhRUV ZLWh cRPSeWLQg LQWeUeVWV

EQWeU cRPSeWLQg LQWeUeVW deWaLOV begLQQLQg
ZLWh WhLV VWaWePeQW:

I haYe Uead Whe MRXUQaO'V SROLc\ aQd Whe
aXWhRUV Rf WhLV PaQXVcULSW haYe Whe fROORZLQg
cRPSeWLQg LQWeUeVWV: [LQVeUW cRPSeWLQg
LQWeUeVWV heUe]

* W\SeVeW

DLUecWRU aQd SeQLRU LecWXUeU aW Whe CeQWUe fRU MedLcaO EdXcaWLRQ, UQLYeUVLW\ Rf
DXQdee. ThLV dReV QRW aOWeU
RXU adheUeQce WR PLOS ONE SROLcLeV RQ VhaULQg daWa aQd PaWeULaOV. The UePaLQLQg
aXWhRUV UeSRUW QR
cRPSeWLQg LQWeUeVWV. We cRQfLUP WhaW WhLV PaQXVcULSW LV QRW XQdeU cRQVLdeUaWLRQ b\
aQRWheU MRXUQaO. IW LV RXU
RZQ ZRUN aQd ZaV QRW VSRQVRUed b\ Whe LQdXVWU\.

EWhLcV SWaWePeQW

EQWeU aQ eWhLcV VWaWePeQW fRU WhLV
VXbPLVVLRQ. ThLV VWaWePeQW LV UeTXLUed Lf
Whe VWXd\ LQYROYed:

HXPaQ SaUWLcLSaQWVವ
HXPaQ VSecLPeQV RU WLVVXeವ
VeUWebUaWe aQLPaOV RU ceShaORSRdVವ
VeUWebUaWe ePbU\RV RU WLVVXeVವ
FLeOd UeVeaUchವ

WULWe "N/A" Lf Whe VXbPLVVLRQ dReV QRW

UeTXLUe aQ eWhLcV VWaWePeQW.

GeQeUaO gXLdaQce LV SURYLded beORZ.

CRQVXOW Whe VXbPLVVLRQ gXLdeOLQeV fRU

deWaLOed LQVWUXcWLRQV. MaNe VXUe WhaW aOO

LQfRUPaWLRQ eQWeUed heUe LV LQcOXded LQ Whe

MeWhRdV VecWLRQ Rf Whe PaQXVcULSW.

The SaUWLcLSaQWV gaYe ZULWWeQ LQfRUPed cRQVeQW aQd Whe BeUQ CaQWRQaO EWhLcV
CRPPLWWee (ReT-2019-00743, 23.08.2019) ZaLYed Whe Qeed fRU eWhLcV aSSURYaO. The
VXUYe\ OLQN LQcOXded a cRYeU OeWWeU UeLWeUaWLQg Whe gRaOV Rf Whe VWXd\ aQd ಯcRQVeQW b\
SaUWLcLSaWLRQರ ZaV RbWaLQed. AOO SURcedXUeV fURP WhLV LQYeVWLgaWLRQ fROORZed Whe HeOVLQNL
DecOaUaWLRQ. AOO UeVeaUcheUV cRPSOLed ZLWh Whe DaWa PURWecWLRQ AcW aQd Whe SZLVV LaZ
fRU HXPaQ ReVeaUch.
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FRUPaW fRU VSecLfLc VWXd\ W\SeV

HXPaQ SXbMecW ReVeaUch (LQYROYLQg hXPaQ
SaUWLcLSaQWV aQd/RU WLVVXe)

GLYe Whe QaPe Rf Whe LQVWLWXWLRQaO UeYLeZ
bRaUd RU eWhLcV cRPPLWWee WhaW aSSURYed Whe
VWXd\

ವ

IQcOXde Whe aSSURYaO QXPbeU aQd/RU a
VWaWePeQW LQdLcaWLQg aSSURYaO Rf WhLV
UeVeaUch

ವ

IQdLcaWe Whe fRUP Rf cRQVeQW RbWaLQed
(ZULWWeQ/RUaO) RU Whe UeaVRQ WhaW cRQVeQW ZaV
QRW RbWaLQed (e.g. Whe daWa ZeUe aQaO\]ed
aQRQ\PRXVO\)

ವ

AQLPaO ReVeaUch (LQYROYLQg YeUWebUaWe

aQLPaOV, ePbU\RV RU WLVVXeV)
PURYLde Whe QaPe Rf Whe IQVWLWXWLRQaO AQLPaO
CaUe aQd UVe CRPPLWWee (IACUC) RU RWheU
UeOeYaQW eWhLcV bRaUd WhaW UeYLeZed Whe
VWXd\ SURWRcRO, aQd LQdLcaWe ZheWheU Whe\
aSSURYed WhLV UeVeaUch RU gUaQWed a fRUPaO
ZaLYeU Rf eWhLcaO aSSURYaO

ವ

IQcOXde aQ aSSURYaO QXPbeU Lf RQe ZaV
RbWaLQed

ವ

If Whe VWXd\ LQYROYed QRQ-hXPaQ SULPaWeV,
add addLWLRQaO deWaLOV abRXW aQLPaO ZeOfaUe
aQd VWeSV WaNeQ WR aPeOLRUaWe VXffeULQg

ವ

If aQeVWheVLa, eXWhaQaVLa, RU aQ\ NLQd Rf
aQLPaO VacULfLce LV SaUW Rf Whe VWXd\, LQcOXde
bULefO\ ZhLch VXbVWaQceV aQd/RU PeWhRdV
ZeUe aSSOLed

ವ

FLeOd ReVeaUch

IQcOXde Whe fROORZLQg deWaLOV Lf WhLV VWXd\

LQYROYeV Whe cROOecWLRQ Rf SOaQW, aQLPaO, RU

RWheU PaWeULaOV fURP a QaWXUaO VeWWLQg:
FLeOd SeUPLW QXPbeUವ

NaPe Rf Whe LQVWLWXWLRQ RU UeOeYaQW bRd\ WhaW
gUaQWed SeUPLVVLRQ

ವ

DaWa AYaLOabLOLW\

AXWhRUV aUe UeTXLUed WR PaNe aOO daWa
XQdeUO\LQg Whe fLQdLQgV deVcULbed fXOO\
aYaLOabOe, ZLWhRXW UeVWULcWLRQ, aQd fURP Whe
WLPe Rf SXbOLcaWLRQ. PLOS aOORZV UaUe
e[ceSWLRQV WR addUeVV OegaO aQd eWhLcaO
cRQceUQV. See Whe PLOS DaWa PROLc\ aQd
FAQ fRU deWaLOed LQfRUPaWLRQ.

NR - VRPe UeVWULcWLRQV ZLOO aSSO\
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A DaWa AYaLOabLOLW\ SWaWePeQW deVcULbLQg
ZheUe Whe daWa caQ be fRXQd LV UeTXLUed aW
VXbPLVVLRQ. YRXU aQVZeUV WR WhLV TXeVWLRQ
cRQVWLWXWe Whe DaWa AYaLOabLOLW\ SWaWePeQW
aQd ZLOO be SXbOLVhed LQ Whe aUWLcOe, Lf
acceSWed.

IPSRUWaQW: SWaWLQg ಫdaWa aYaLOabOe RQ UeTXeVW
fURP Whe aXWhRUಬ LV QRW VXffLcLeQW. If \RXU daWa
aUe RQO\ aYaLOabOe XSRQ UeTXeVW, VeOecW ಫNRಬ fRU
Whe fLUVW TXeVWLRQ aQd e[SOaLQ \RXU e[ceSWLRQaO
VLWXaWLRQ LQ Whe We[W bR[.

DR Whe aXWhRUV cRQfLUP WhaW aOO daWa

XQdeUO\LQg Whe fLQdLQgV deVcULbed LQ WheLU

PaQXVcULSW aUe fXOO\ aYaLOabOe ZLWhRXW

UeVWULcWLRQ?

DeVcULbe ZheUe Whe daWa Pa\ be fRXQd LQ
fXOO VeQWeQceV. If \RX aUe cRS\LQg RXU
VaPSOe We[W, UeSOace aQ\ LQVWaQceV Rf XXX
ZLWh Whe aSSURSULaWe deWaLOV.

If Whe daWa aUe heOd RU ZLOO be heOd LQ a
SXbOLc UeSRVLWRU\, LQcOXde URLV,
acceVVLRQ QXPbeUV RU DOIV. If WhLV
LQfRUPaWLRQ ZLOO RQO\ be aYaLOabOe afWeU
acceSWaQce, LQdLcaWe WhLV b\ WLcNLQg Whe
bR[ beORZ. FRU e[aPSOe: AOO XXX fLOeV
aUe aYaLOabOe fURP Whe XXX daWabaVe
(acceVVLRQ QXPbeU(V) XXX, XXX.).

ವ

If Whe daWa aUe aOO cRQWaLQed ZLWhLQ Whe
PaQXVcULSW aQd/RU SXSSRUWLQg
IQfRUPaWLRQ fLOeV, eQWeU Whe fROORZLQg:
AOO UeOeYaQW daWa aUe ZLWhLQ Whe
PaQXVcULSW aQd LWV SXSSRUWLQg
IQfRUPaWLRQ fLOeV.

ವ

If QeLWheU Rf WheVe aSSOLeV bXW \RX aUe
abOe WR SURYLde deWaLOV Rf acceVV
eOVeZheUe, ZLWh RU ZLWhRXW OLPLWaWLRQV,
SOeaVe dR VR. FRU e[aPSOe:

DaWa caQQRW be VhaUed SXbOLcO\ becaXVe
Rf [XXX]. DaWa aUe aYaLOabOe fURP Whe
XXX IQVWLWXWLRQaO DaWa AcceVV / EWhLcV
CRPPLWWee (cRQWacW YLa XXX) fRU
UeVeaUcheUV ZhR PeeW Whe cULWeULa fRU
acceVV WR cRQfLdeQWLaO daWa.

The daWa XQdeUO\LQg Whe UeVXOWV
SUeVeQWed LQ Whe VWXd\ aUe aYaLOabOe

ವ

AOO UeOeYaQW daWa aUe ZLWhLQ Whe PaQXVcULSW.
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fURP (LQcOXde Whe QaPe Rf Whe WhLUd SaUW\
aQd cRQWacW LQfRUPaWLRQ RU URL).
ThLV We[W LV aSSURSULaWe Lf Whe daWa aUe
RZQed b\ a WhLUd SaUW\ aQd aXWhRUV dR
QRW haYe SeUPLVVLRQ WR VhaUe Whe daWa.

ವ

* W\SeVeW

AddLWLRQaO daWa aYaLOabLOLW\ LQfRUPaWLRQ:
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Abstract  25 

Background: Interprofessional Education (IPE) aLPV WR LPSURYe VWXdeQWV¶ aWWLWXdeV 26 

towards collaboration, teamwork, and leads to improved patient care upon graduation. 27 

However, the best time to introduce IPE into the undergraduate curriculum is still under 28 

debate. 29 

Methods: We used a mixed-methods design based on a sequential explanatory model. 30 

Medical students from all six years at the University of Bern, Switzerland (n=683) 31 

completed an online survey about attitudes towards interprofessional learning using a 32 

scale validated for German speakers (G-IPAS). Thirty-one medical students participated 33 

in nine semi-structured interviews focusing on their experience in interprofessional 34 

learning and on the possible impact it might have on their professional development.  35 

Results: Women showed better attitudes in the G-IPAS across all years (p=0,007). Pre-36 

clinical students showed more positive attitudes towards IPE >Year 1 to Year 3 37 

(p=0.011)@. Students correctly defined IPE and its core dimensions. They appealed for 38 

more organized IPE interventions throughout the curriculum. Students also 39 

acknowledged the relevance of IPE for their future professional performance. 40 

Conclusions: These findings support an early introduction of IPE into the medical 41 

curriculum. Although students realise that interprofessional learning is fundamental to 42 

high-quality patient care, there are still obstacles and stereotypes to overcome.  43 

 44 

Trial registration: ISRCTN 41715934  45 
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Introduction 46 

The World Health Organization (WHO) defines Interprofessional Education (IPE) as, 47 

ZKeQ ³VWXdeQWV fURP WZR RU PRUe SURfeVVLRQV OeaUQ abRXW, fURP, aQd ZLWK eacK RWKeU WR 48 

eQabOe effecWLYe cROOabRUaWLRQ aQd LPSURYe WKe TXaOLW\ Rf caUe´ (1). Evidence shows that 49 

interprofessional (IP) healthcare interventions improve patient outcomes, such as higher 50 

medication safety or reduced length of hospital stay (2) by enhancing the 51 

communication and interpersonal skills of healthcare professionals, as well as their 52 

collaboration and teamwork skills (3). The Interprofessional Collaborative Practice 53 

(IPEC) RXWOLQeV IPE¶V cRUe cRPSeWeQcLeV which concentrate on four main domains: 54 

Ethics & Values, Roles & Responsibilities, IP Communication and Teamwork (4).  55 

Nevertheless, the complexity of teaching for different healthcare disciplines, logistical 56 

problems and busy timetables raise issues concerning the introduction of IPE 57 

interventions. Current undergraduate literature shows a trend for earlier IPE 58 

introduction (5, 6), but the optimal timing for the IPE intervention is unclear (7). 59 

IPE interventions can be measured by using validated attitudes scales based on IPE 60 

domains. Until recently, only a few conceptual tools for assessing attitudes towards IPE 61 

existed (8). The Readiness for Interprofessional Learning Scale (RIPLS) (9) and the 62 

extended RIPLS (10) are common examples. Unfortunately, many scales were 63 

developed before the IPEC report, and do not integrate all four recommended core 64 

competencies(11). The Interprofessional Attitudes Scale (IPAS) (12) ± developed and 65 

validated in 2015 - uses items from the extended RIPLS and new items to embody all 66 

four IPEC domains. This scale has been validated for German speakers (13).  67 

The Medical Faculty of the University of Bern (UniBe) is one of the largest in 68 

Switzerland with about 1500 students. The study of Medicine starts with a 3-year 69 
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bachelors programme focusing on basic science (e.g. physics, chemistry, biology, 70 

physiology, biochemistry and anatomy) followed  by a 3-year masters programme with 71 

a strong practical focus, composed mostly of small group interactions (problem-based 72 

learning) and clinical clerkships (14). Since 2010 the medical faculty and nursing 73 

schools have been offering optional two half-day interprofessional internships for their 74 

students in the first and third semesters. Further interprofessional activities include a 75 

compulsory seminar on confidentiality in cooperation with the Bern University of 76 

Applied Sciences and the Institute for Medical Education of the University of Bern 77 

(UniBe) as well as the compulsory Intravenous Cannulation course, both taught in the 78 

first academic year, during which the learning groups and the team of peer tutors are 79 

interprofessionally allocated. 80 

The aims of this study are: (1) to determine whether there are changes in attitudes 81 

towards interprofessionality between the bachelors (pre-clinical) and masters (clinical) 82 

programme of the curriculum by using a validated attitudes scale, and (2) to ascertain 83 

the ideal time in the medical curriculum to introduce IPE interventions.  84 
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Materials and methods  85 

We used a sequential qualitative-quantitative mixed methods design(15). The quantitative 86 

cross-sectional survey collected studentV¶ demographic data and included all 24 items of the 87 

German Interprofessional Attitudes Scale G-IPAS (13) using an online platform 88 

(SurveyMonkey Inc, San Mateo, California, USA). Semi-structured interviews explored 89 

LQdLYLdXaO VWXdeQWV¶ e[SeULeQceV with IPE interventions, and the impact they had on their 90 

professional development. All medical students actively enrolled in the Faculty of Medicine 91 

of the University of Bern, Switzerland, during the academic year 2019/2020 were eligible for 92 

inclusion in the study. The study was conducted in German.  93 

Ethical Considerations 94 

The participants gave written informed consent and the Bern Cantonal Ethics Committee 95 

(Req-2019-00743, 23.08.2019) waived the need for ethics approval. The survey link included 96 

a covering letter reiterating the goals of the study aQd ³cRQVeQW b\ SaUWLcLSaWLRQ´ ZaV 97 

obtained (16). We used ID numbers to code students and requested no identifying data. Data 98 

was stored in a secure repository accessible to the investigators only. All procedures from this 99 

investigation followed the Helsinki Declaration (17). All researchers complied with the Data 100 

Protection Act (18) and the Swiss Law for Human Research (19). This study was registered 101 

with the number ISRCTN41715934. 102 

Procedure 103 

Students received an e-mail from the Medical Faculty deanery in October 2019 with the link 104 

to the online G-IPAS survey via the online platform. The survey was open from 7th October 105 

to 15th December 2019, and two reminders were sent. 106 

The German Interprofessional Attitudes Scale is a 24-item questionnaire with 3 subscales 107 

(³Teamwork, Roles and Responsibilities´, ³Patient-centeredness´ and ³Healthcare 108 
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Provision´). Participants had to answer the questions using a Likert scale with 1 representing 109 

³SWURQJO\ DLVaJUee´, 2 ³DLVaJUee´, 3 ³NeXWUaO´, 4 ³AJUee´ aQd 5 ³SWURQJO\ AJUee´. The G-110 

IPAS has been shown to be a reliable instrument, representative of the original American 111 

IPAS dimensions [38] and it has been translated, culturally adapted and validated in German-112 

speaking countries for the assessment of interprofessional attitudes (13). 113 

After completion of the online G-IPAS questionnaire, students were invited to participate in 114 

nine semi-structured interviews, which took place at the Department of Anaesthesiology and 115 

Pain Therapy, Inselspital, Bern, Switzerland in November 2019. An interview guide was used 116 

to conduct the one-hour session. Students provided demographic data (e.g. age, year of 117 

studies) and were asked about their understanding of IPE and the (dis)advantages of this type 118 

of teaching strategy. We discussed the survey results and asked their opinion on optimal IPE 119 

interventions (duration, format and content). Data was audio- and video recorded.  120 

Sampling 121 

For the quantitative phase, we used a non-probability convenience sample and included all 122 

medical students from the Bern Faculty of Medicine enrolled in the academic year 2019/2020 123 

(n=1550). We aimed to include 100 students for each year, and at least 600 students overall, 124 

following recommendations for sample size survey research (20). As the study was sequential 125 

in nature, it was impossible to pre-emptively select participants for the qualitative phase. We 126 

used purposive sampling for the nine semi-structured interview groups.  127 

Data analysis 128 

We performed a descriptive analysis of the survey data with sub-group analysis per year of 129 

studies. Global scale, dimensions, and individual items were assessed for normal distribution 130 

with the Shapiro-Wilks test and visual assessment of residuals and Q-Q Plots. Two-way 131 

analysis of variance (ANOVA) with gender and the stratified study years (year 1 to 6) as 132 

beWZeeQ VXbMecWV¶ facWRUV were conducted separately for the means of all subscores as well as 133 
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the mean overall G-IPAS score as dependent variables. Separate independent samples t-tests 134 

ZeUe cRQdXcWed fRU WKe beWZeeQ VXbMecWV¶ facWRU SUeYLRXV e[SeULeQce LQ KeaOWKcaUe aQd KaYLQJ 135 

parents working in the healthcare system for the overall G-IPAS score, with correction for 136 

multiple testing. Additionally, an independent samples t-test was conducted to compare the 137 

overall G-IPAS score in pre-clinical (years 1-3) and clinical years (years 4-6). Quantitative 138 

data was analysed with SPSS v26 (IBM, New York, USA). 139 

Because the G-IPAS has only recently been introduced, we decided to perform an additional 140 

confirmatory analysis of its validity and reliability. For survey validity, we used a factor 141 

analysis using the Scree test for factor extraction and Varimax rotation with Kaiser-142 

normalization. Data was assessed for factorability with Bartlett´s test of sphericity, and the 143 

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy. For reliability, CURQbacK¶V alpha 144 

was determined. CURQbacK¶V alpha should be at least of 0.7 for the instrument to be 145 

considered reliable (21). 146 

Data from the semi-structured interviews was processed according to the Miles and 147 

Huberman (22) framework for data analysis: data segmenting, editing and summarizing, 148 

followed by data display, and finally conclusion verification. HC transcribed all interviews. 149 

JBE and HC corrected and verified transcriptions of the interviews and we sent summaries of 150 

the interview to each participant as a form of respondent validation (23). JBE and HC both 151 

coded the first group interview independently using the software MaxQDA2020® (Verbi, 152 

Berlin, Germany) and agreed on the coding scheme for the remaining interviews. Memoing 153 

was performed parallel to coding. All interviews were coded in a phased fashion, with 154 

interim analysis, to check for saturation.  155 

Direct quotations from the interviews were translated into English using a functionalist 156 

approach of creation of equivalent translation structures as described by Enzenhofer and 157 

Resch (24). One author (HC, German-speaking) translated the citations from German to 158 
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English ipsis verbis with the aid of an online tool (Google Translate®). The second author 159 

(SM, English-speaking), performed changes to ensure that the target text could be understood 160 

by the reader. 161 

162 
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Results  163 

Quantitative analysis 164 

Six-hundred and seventy-seven students replied to the online survey (response rate: 43,7%). 165 

Incomplete questionnaires (n=111) were excluded and 4 students did not report year of 166 

studies. We included 562 completed questionnaires in the final analysis. 167 

Confirmatory analysis of Whe LQVWUXPeQW¶V YaOLdLW\ aQd UeOLabLOLW\ 168 

The initial three-factor model (Teamwork, Roles & Responsibilities, Patient-centeredness and 169 

Healthcare Provision) explained 48% of the total variance. After rotation, a simple structure 170 

with loadings on to the three components emerged. This is consistent with previous research 171 

(13). The calcXOaWed CURQbacK¶V aOSKa fRU G-IPAS was 0.855.  172 

Demographic characteristics 173 

ParticipantV¶ demographics are shown in Table 1. 54% of the students reported previous 174 

experience as healthcare providers and over 80% of participants were Swiss German. Most 175 

frequent IPEs mentioned were the Intravenous Cannulation course (n=125), the 176 

Confidentiality seminar (n=98), and the optional interprofessional rotation (n=43).  177 

 178 

Table 1. Participant´s demographics for the quantitative data. 179 

Year of studies Year 1 
(n=74) 

Year 2 
(n=84) 

Year 3 
(n=108) 

Year 4 
(n=93) 

Year 5 
(n=103) 

Year 6 
(n=100) 

Total 
(n=562) 

Women >n(%)@ 50 (68) 56 (67) 71 (66) 68 (66) 71 (69) 63 (63) 379 (67) 
Age (mean r SD) 20.5r2.4 21.1r2.0 22.6r3.4 23.4r2.6 24.1r2.0 25.6r2.0 23.1r3.0 
Previous IPE interventions >n (%)@ 
      None 
      d 2 courses 
      > 2 courses 

69 (95) 
2 (3) 
2 (3) 

38 (45) 
44 (52) 
2 (2) 

38 (35) 
64 (59) 
6 (6) 

25 (27) 
55 (60) 
12 (13) 

57 (55) 
40 (39) 
6 (6) 

60 (60) 
31(31) 
8 (8) 

287 (51) 
236 (42) 
36 (6) 

Previous experience in healthcare >n (%)@ 
yes 31(42) 51 (61) 62 (56) 37 (40) 60 (58) 60 (60) 301 (54) 
Parents working in the healthcare system >n(%)@ 
yes 25 (34) 26 (31) 32 (30) 41 (44) 44 (43) 34 (34) 202 (36) 
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German interprofessional attitudes scale questionnaire 180 

Table 2 shows the mean scores of each G-IPAS item. Five of the nine items in the subscale 181 

³TeaPZRUN, RROeV aQd Responsibilities´, six of the eight LQ ³PaWLeQW-CeQWeUedQeVV´ aQd RQe 182 

in ³HeaOWK PURYLVLRQ´ ZeUe VLJQLfLcaQWO\ KLJKeU LQ females. In the subscale analysis, only 183 

³TeaPZRUN, RROeV aQd ReVSRQVLbLOLWLeV´ decUeaVed VLJQLfLcaQWO\ ZLWK aQ LQcUeaVe in study 184 

years (p<0.001). Males showed ORZeU PeaQ VcRUeV LQ WKe VXbVcaOe ³TeaPZRUN, RROeV aQd 185 

ReVSRQVLbLOLWLeV´ (p=0.002) aQd ³PaWLeQW-centeredneVV´ (p<0.001) but not in the subscale 186 

³HeaOWK PURYLVLRQ´ (TabOe 3). 187 

 188 
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Table 2. Mean values for G-IPAS individual components. 190 

Itema German Interprofessional Attitudes Scale (G-IPAS) (n=562) Women Men Total p value 
 Teamwork, roles and responsibilities >Mean(SD)@     

TFV1 Shared learning before graduation will help me become a better team 
worker 3.79 (1.01) 3.55 

(1.13) 
3.71 

(1.05) 0.015 

TFV2 Shared learning will help me think positively about other professionals 3.33 (1.09) 3.14 
(1.18) 

3.27 
(1.12) 0.059 

TFV3 Learning with other students will help me become a more effective 
member of a health care team. 3.91 (1.01) 3.58 

(1.20) 
3.81 

(1.08) 0.001 

TFV4 Shared learning with other health sciences students will increase my 
ability to understand clinical problems. 3.30 (1.05) 3.12 

(1.09) 
3.24 

(1.06) 0.061 

TFV5 Patients would ultimately benefit if health sciences students worked 
together to solve patient problems. 4.20 (0.93) 3.96 

(0.92) 
4.12 

(0.93) 0.004 

TFV6 Shared learning with other health sciences students will help me 
communicate better with patients and other professionals. 4.03 (0.10) 3.69 

(1.11) 
3.92 

(1.05) 0.000 

TFV7 I would welcome the opportunity to work on small group projects with 
other health sciences students. 3.48 (1.18) 3.43 

(1.23) 
3.47 

(1,19) 0.644 

TFV8c It is not necessary for health sciences students to learn together 3.72 (1.07) 3.34 
(1.28) 2.4 (1.15) 0.001 

TFV9 Shared learning will help me understand my own limitations 3.23 (1.11) 3.29 
(1.14) 

3.25 
(1.12) 0.550 

 Patient-centeredness >Mean(SD)@     

PZ1 Establishing trust with my patients is important to me 4.90 (0.31) 4.81 
(0.40) 

4.88 
(0.34) 0.008 

PZ2 It is important for me to communicate compassion to my patients 4.87 (0.39) 4.71 
(0.50) 

4.81 
(0.43) 0.000 

PZ3 Thinking about the patient as a person is important in getting treatment 
right 4.75 (0.50) 4.59 

(0.59) 
4.70 
(0.53) 0.002 
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PZ4 In my profession, one needs skills in interacting and cooperating with 
patients 4.88 (0.39) 4.83 

(0.45) 
4.86 
(0.41) 0.166 

PZ5 It is important for me to understand the patient's side of the problem 4.80 (0.46) 4.68 
(0.56) 

4.76 
(0.50) 0.018 

PZ6 It is important for health professionals to understand what it takes to 
effectively communicate across cultures 4.66 (0.53) 4.52 

(0.68) 
4.62 
(0.59) 0.017 

PZ7 
It is important for health professionals to respect the dignity and 
privacy of patients while maintaining confidentiality in the delivery of 
team-based care 

4.81 (0.42) 4.75 
(0.53) 

4.79 
(0.46) 0.172 

PZ8 

It is important for health professionals to provide excellent treatment to 
patients regardless of their background (e.g., race, ethnicity, gender, 
sexual orientation, religion, class, national origin, immigration status, 
or ability) 

4.95 (0.22) 4.89 
(0.38) 

4.93 
(0.28) 0.035 

 Healthcare Provision >Mean(SD)@     

GHV1 It is important for health professionals to work with public health 
administrators and policy makers to improve delivery of health care 4.07 (0.78) 4.20 

(0.88) 
4.11 
(0.82) 0.069 

GHV2 It is important for health professionals to work on projects to promote 
community and public health 4.14 (0.80) 4.17 

(0.86) 
4.15 
(0.82) 0.684 

GHV3 It is important for health professionals to work with the legislators to 
develop laws, regulations, and policies that improve health care 4.07 (0.82) 4.28 

(0.76) 
4.14 
(0.80) 0.002 

GHV4 It is important for health professionals to work with non-clinicians to 
deliver more effective health care. 4.06 (0.84) 4.09 

(0.97) 
4.07 
(0.88) 0.737 

GHV5 
It is important for health professionals to focus on populations and 
communities, in addition to individual patients, to deliver effective 
health care 

4.02 (0.87) 4.18 
(0.86) 

4.07 
(0.87) 0.052 

GHV6 It is important for health professionals to be advocates for the health of 
patients and communities 4.16 (0.85) 4.23 

(0.90) 
4.19 
(0.87) 0.343 

GHV7 It is important for health professionals to respect the unique cultures, 
values, roles/responsibilities, and expertise of other health professions 4.65 (0.56) 4.56 

(0.59) 
4.62 
(0.57) 0.071 

aThe items have been translated from the German language. TFV = Teamwork, roles and responsibilities, PZ = Patient-centredness, GHV = 191 
Health Provision.  192 
 193 
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Table 3. Mean Scores for the G-IPAS Score and Subscale Scores, stratified by gender and year of studies.  194 

 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Overall average p 
value 

Overall Scores Women 
(n=50) 

Men 
(n=24) 

Women 
(n=56) 

Men 
(n=28) 

Women 
(n=71) 

Men 
(n=37) 

Women 
(n=68) 

Men 
(n=25) 

Women 
(n=71) 

Men 
(n=32) 

Women 
(n=63) 

Men 
(n=37) 

Women 
(n=379) 

Men 
(n=183) 

 

Teamwork, 
roles and 

responsibilities 
>Mean(SD)@ 

3.95 
(0.59) 

3.70 
(0.63) 

3.63 
(0.80) 

3.74 
(0.81) 

3.73 
(0.52) 

3.57 
(0.61) 

3.61 
(0.74) 

3.08 
(0.90) 

3.60 
(0.75) 

3.47 
(0.82) 

3.5 
(0.83) 

3.20 
(1.05) 

3.67 
(0.72) 

3.46 
(0.84) 

0.002 

3.87 (0.61) 3.67 (0.81) 3.68 (0.56) 3.47 (0.81) 3.56 (0.77) 3.39 (0.92) 3.60 (0.77)  

Patient-
centeredness 
>Mean(SD)@ 

4.85 
(0.2) 

4.58 
(0.40) 

4.76 
(0.31) 

4.78 
(0,33) 

4.82 
(0.24) 

4.75 
(0.34) 

4.83 
(0.2) 

4.70 
(0.26) 

4.85 
(0.22) 

4.76 
(0.32) 

4.83 
(0.22) 

4.72 
(0.35) 

4.83 
(0.23) 

4.72 
(0.33) 

0.000 

4.76 (0.31) 4.76 (0.32) 4.80 (0.28) 4.79 (0.23) 4.82 (0.25) 4.79 (0.29) 4.79 (0,28)  

Healthcare 
Provision 

>Mean(SD)@ 

4.33 
(0.54) 

3.99 
(0.70) 

4.08 
(0.70) 

4.31 
(0.56) 

4.20 
(0.48) 

4.26 
(0.57) 

4.08 
(0.53) 

4.34 
(0.49) 

4.18 
(0.55) 

4.23 
(0.61) 

4.14 
(0.59) 

4.28 
(0.55) 

4.17 
(0.57) 

4.24 
(0.58) 

0.207 

4.22 (0.61) 4.16 (0.67) 4.22 (0.52) 4.16 (0.54) 4.02 (0.57) 4.19 (0.57) 4.19 (0.57)  

Overall G-
IPAS 

>Mean(SD)@ 

4.36 
(0.35) 

4.08 
(0.48) 

4.14 
(0.48) 

4.25 
(0.46) 

4.23 
(0.29) 

4.16 
(0.39) 

4.16 
(0.38) 

3.99 
(0.38) 

4.19 
(0.36) 

4.13 
(0.36) 

4.07 
(0.35) 

4.01 
(0.38) 

4.11 
(0.44) 

4.20 
(0.40) 

0.008 

4.27 (0.41) 4.17 (0.48) 4.12 (0.32) 4.11 (0.38) 4.11 (0.38) 4.05 (0.36) 4.12 (0.36)  

P-values indicate the significance of the main effect gender for the overall average Scores obtained from the separate ANOVAs. 195 

 196 
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 197 

The two-way ANOVA of the G-IPAS mean score showed a statistically significant main 198 

effect for gender (F(1, 550)=7.129, p=0.008, η2p=0.013), with women achieving overall 199 

higher mean GIPAS scores. The main effect of study year (F(5, 550)=2.109, p=0.063, 200 

η2p=0.019) and the interaction effect between gender and study year (F(5, 550)=1.927, 201 

p=0.088, η2p=0.017) was not statistically significant. The independent samples t-tests showed 202 

no statistically significant differences for previous experience in healthcare and having 203 

parents working in the healthcare system. 204 

An independent samples t-test revealed a significant difference in the means of the overall G-205 

IPAS score between pre-clinical (M=4.22, SD=0.40) and clinical years (M=4.13, SD=0.40) 206 

(p=0.007).  207 

 208 

Qualitative Analysis  209 

We performed nine group interviews (maximum of 4 students each), 31 participants in total. 210 

All study years were represented >Year 1: n=5 (16%), Year 2: n=8 (26%), Year 3: n=2 (7%), 211 

Year 4: n=8 (26%), Year 5: n=7 (23%), Year 6: n=1 (3%)@. There were 20 female students 212 

(64,5%), 16 (51.6%) students had previous experience in healthcare work, 24 students 213 

(77.4%) had at least one parent working in healthcare, and 19 students (61.3%) had 214 

healthcare professionals as close friends. Table 4 depicts the overall frequency of the quotes 215 

in each of the interviews. There were similar distributions of codes across genders and years 216 

of study. 217 

 218 

 219 

 220 

Table 4. Coding frequency across all interviews. 221 
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  Frequency (n) Percentage (%) 
Participant´s age 31 3.33 
Participant´s year of studies 31 3.33 
Participant´s previous work experience 15 1.61 
Participant´s ties with healthcare 41 4.40 
Comments on filling the GIPAS form 25 2.68 
Definition of IPE 44 4.72 
Goals of IPE 48 5.15 
Advantages of IPE 112 12.02 
Disadvantages of IPE 101 10.84 
Examples of IPE during medical course 96 10.30 
Attitudes towards IPE 63 6.76 
Attitudes: Absence of IPE 34 3.65 
Examples of wished for interventions 70 7.51 
Desired format of the IPE course 71 7.62 
Desired Year of studies for IPE 92 9.87 
Desired Frequency of IPE 50 5.36 
Ideal group size for IPE interventions 8 0.86 
Total number of coded citations 932 100 

 222 

Three main categories emerged from the focus groups: a) awareness of IPE, b) barriers to 223 

IPE, and c) expectations of IPE.  224 

a) Awareness of IPE 225 

Definition of interprofessional education 226 

The interviews demonstrated that students could correctly define IPE, as per the WHO 227 

definition [7] (Table 5, Quote 1). Learning opportunities appeared when topics overlap and 228 

are relevant for the healthcare groups involved. Such interventions allow for exchange of 229 

knowledge or skills and sharing of different experiences, which improves understanding and 230 

communication between groups, and builds trust. IPE can refer to learning about the roles, 231 

responsibilities, competencies and duties of other healthcare professionals (Table 5, Quotes 2 232 

and 3). It was also noted that IPE benefits patient care and helps build a social network of 233 

people within the working environment (Table 5, Quote 4). 234 

Table 5: SXbcaWegRU\ ³DefLQLWLRQ Rf IPE´ eOePeQWV aQd UeSUeVeQWaWLYe cLWeV  235 
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Subtheme with explanation Representative cites (exemplary) from semi-structured interviews 

Definition of IPE 

Learning that occurs with 2 or more 
different health professionals or 
healthcare students 

x about each other´s professions 
x with other professions about a 

common topic 
x to enable effective collaboration 
x to improve patient outcomes 

Quote 1, Interview 8, Student 3: ³(«) aW leaVW 1 SeUVRQ fURm a diffeUeQW 
professional group is present as a medical student.´ 

Quote 2, Interview 1, SWXdeQW 2: ³I can only agree with the keyword 
³mRUe efficieQW cRRSeUaWiRQ´. I think it is all about having the 
knowledge and understanding, what are the tasks, the competencies of 
another team member and how can you support and benefit from each 
RWheU.´ 

Quote 3, Interview 1, SWXdeQW 3: ³Who does which tasks ± it is important 
that you learn that, so that you focus on the patient.´ 

Quote 4, Interview 6, Student 3: («) VR WhaW SeRSle ZhR ZRUk iQ Whe 
health sector optimally form a network with each other and work 
effecWiYel\ WRgeWheU.´ 

  236 

Recognition of interprofessional education in the medical curriculum 237 

The most vividly recalled experience was the intravenous cannulation workshop, currently 238 

being taught during the first year of studies. The course was considered interprofessional 239 

because it was taught by a registered nurse and held in a small-group workshop, with groups 240 

of up to six students (including nurses, midwives and sometimes pre-hospital technicians). 241 

All participants mentioned that it was a positive experience and that they profited from the 242 

course. Main positive aspects mentioned included: (1) the teaching and then the practice with 243 

a skilled nursing student; (2) the relaxed, informal interaction; and (3) the exchange of 244 

information and guidance from the nursing students, with tips from daily practice. 245 

"I could even benefit a lot from the nursing students or the midwives. You really 246 
noticed that they already did it on real people when we were still practicing on the 247 
mRdelV. AQd Whe\ alUead\ had URXWiQe aQd cRXld giYe XV gRRd SUacWical adYice.´ 248 
(Interview 2, Student 2)  249 
 250 
³The iQWUaYeQRXV caQQXlaWiRQ («) ZaV VhRZQ b\ Whe QXUViQg VWXdeQW aQd QRW b\ Whe 251 
course instructor, who was a medical student in the higher year because he simply 252 
said that the nurse could do it better and had more experience. I thought that was 253 
extremely good, WhaW he WheQ Vaid WhaW Vhe cRXld dR beWWeU aQd VhRXld VhRZ iW.´ 254 
(Interview 7, Student 2) 255 
 256 
³(«) Ze ZeUe delibeUaWel\ diYided iQWR m\ gURXS, WhaW \RX ZeUe alZa\V ZiWh 257 
someone who was not a medical student, which I found very exciting." (Interview 5, 258 
Student 3) 259 
 260 
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³I cRXld beQefiW >from the intravenous cannulation course@ because we had a 261 
TXalified QXUVe («), ZhR cRXld acWXall\ VhRZ me hRZ iW ZRUked, beWWeU WhaQ Whe 262 
iQVWUXcWRU. AQd RWheUZiVe, iW ZaV a Uela[ed aWmRVSheUe.´ (Interview 8, Student 2) 263 
 264 

However, most students realised that nursing students already had the given competency and 265 

were bored/frustrated during the workshop. Some medical students observed other peers 266 

having discriminating attitudes towards nursing students. Most were unhappy to be in a 267 

workshop where they knew less than their nursing counterparts and could not contribute to 268 

any exchange in knowledge. 269 

³>During the intravenous cannulation course@ I heard from many nursing students 270 
that they didn't understand that they were doing there. They could already do it and 271 
had clinical experience. It was therefore unnecessary for them to take the course 272 
aQd a ZaVWe Rf Wime´ (Interview 5, Student 1) 273 
 274 
³I QRWiced WhaW a cRlleagXe Rf miQe gRW XSVeW abRXW Whe WeachiQg aW Whe iQWUaYeQRXV 275 
cannulation course and mentioned that "she is just a nurse anyway". I then asked 276 
him diUecWl\, "WhaW meaQV WhaW Vhe caQ dR leVV?´ AQd he aQVZeUed ³\eV´ aQd VWRRd 277 
by it. He really meant it, and only because the nurse had other competencies. And he 278 
was a first-\eaU VWXdeQW.´ (Interview 7, Student 1) 279 
 280 
"I don't know what the others should learn from us. We can't do anything! Maybe we 281 
know more, but that doesn't interest them that deeply either." (Interview 2, Student 282 
2) 283 
 284 

It was also noted that if groups were not deliberately mixed, students from the same 285 

profession tended to group together and quality learning was impacted. A medical student 286 

who had a nursing background added: 287 

³(«) I haYe beeQ dRiQg Whe VP cRXUVe aV a WXWRU. («) I SeUVRQall\ make VXUe WhaW I 288 
do not have a group of doctors in the groups and that the nurses are separate, but 289 
WhaW I mi[ Whem XS a biW («). >It is important that@ they work side by side («)´ 290 
(Interview 8, Student 1) 291 

 292 

However, the absence of follow-up courses or further skills training and having it assessment 293 

only in the third year of studies were all reasons to consider the workshop inadequate for the 294 

first year curriculum. 295 

Another IPE experience mentioned was the two-hour Confidentiality seminar, occurring with 296 

law students or with nursing students. Participants attended this seminar in their first year of 297 
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studies. Most students hinted that the course was not well structured and that students did not 298 

mix, so the experience was not really IP. The reason for it being interprofessional was the 299 

common topic rather than the interaction between groups.  300 

Five students had additionally chosen to take part in an interprofessional clerkship offered by 301 

the University of Bern, consisting of two interprofessional days (first day: nursing students 302 

have a shared histology lesson with medical students; second day: nutritional care with 303 

student role-play). All students found the IP clerkship very positive. Nursing and clinical 304 

clerkships in clinical years, as well as lectures with other professional groups, were also 305 

considered IP interventions. 306 

³I fRXQd iW VR imSRUWaQW iQ m\ QXUViQg iQWeUQVhiS WhaW I VaZ ZhaW Whe\ acWXall\ dR, 307 
what their tasks are. Because I also noticed from myself that I have a completely 308 
wrong picture of what this profession actually is. Because I just thought, a qualified 309 
QXUVe, Zell ... aQd WheQ I VaZ ZhaW Whe\ acWXall\ dR.´ (Interview 2, Student 2) 310 
 311 
³We ZeQW WR lecWXUeV fRU Vi[ mRQWhV ZiWh laZ VWXdeQWV. AV iW ZaV abRXW healWh laZ, 312 
medical students were also invited. It was very interesting, the law students asked a 313 
lot of medical questions which were clear to us, but we didn't know anything about 314 
ZheQ Whe\ meQWiRQed cRXUW iVVXeV.´ (Interview 3, Student 1) 315 
 316 

Overall, students welcomed IP courses but were disappointed because of the lack of actual IP 317 

(i.e., inadequate setting, disorganized interventions). Medical students felt they had 318 

significantly less experience than their IP counterparts.  319 

³I acWXall\ WhRXghW >the IPE@ was good in the beginning, but in the end we never 320 
worked together. (...)I think we medical doctors had a lot less experience and it was 321 
acWXall\ Whe ZURQg VeWWiQg WR VRmehRZ mi[ XV.´ (Interview 8, Student 2) 322 

 ³IQ Whe iQWUaYeQRXV caQQXlaWiRQ cRXUVe, QXUVeV cRXld SeUfRUm Whe Vkill alUead\, 323 
because they already had patient contact. And I had zero experience. I profited a lot 324 
fURm Whem, bXW I cRXldQ'W giYe Whem aQ\WhiQg iQ UeWXUQ.´ (Interview 5, Student 1) 325 

The IP offer during the Medical course was insufficient: medical students were aware that 326 

doctors deal with many other health care professions, and for medical students it would be 327 

LPSRUWaQW WR NQRZ abRXW RWKeU SURfeVVLRQV¶ WUaLQLQJ, UROeV aQd UeVSRQVLbLOLWLeV dXULQJ WKe 328 

medical curriculum. Most students did not experience IPE, except for the Intravenous 329 
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Cannulation course, and one student interviewed had no recollection of any IP interactions 330 

during training.  331 

³We had a cRXSle Rf IP cRXUVeV ZiWh QXUViQg VWXdeQWV dXUiQg RXU VWXdieV. I WhRXghW 332 
it was cool, but I think it shouldn't stop there. We will have to deal with so many 333 
healthcare groups in the future that it is important to get to know these people 334 
during medical studies: what they learn, what they can do and where their limits 335 
aUe. SR WhaW Ze caQ XQdeUVWaQd Whem a liWWle beWWeU.´ (Interview 5, Student 2) 336 

 337 

Overarching goals of IPE 338 

Table 6 summarises all the mentioned goals of IPE with the respective quotations. Students 339 

named several goals of IPE, segmented into 5 main subcategories: 340 

(1)  Profession-linked perspectives, and work-oriented learning: Students were aware 341 

that to achieve these goals for application in future daily practice, interactive learning 342 

between professional groups was necessary (Table 6, Quote 5).  343 

(2) Improvement of teamwork: IPE leads to better understanding of the daily routine, 344 

work distribution, and duties of other healthcare groups, thus preventing 345 

misunderstandings and miscommunication. Enhanced communication through IPE 346 

was pointed out as a contributing factor for improved interaction between different 347 

professional groups (Table 6, Quote 5). 348 

(3) Reduction of prejudices in the workplace: Early contact with other healthcare groups 349 

cRXOd ³SUeYeQW´ WKe endorsement of stereotypes, and lead to a workplace environment 350 

that is open-minded and where there is mutual respect (Table 6, Quote 8).  351 

(4) Enhancement of a patient-centred approach: IPE implies that patient care is 352 

performed collectively, and the patient lies in the centre of care. 353 

(5) Support of workplace wellbeing: Several students mentioned IPE could create 354 

workplace wellbeing, particularly by improving social relationships both in and 355 

outside work, and by reducing miscommunication, and therefore frustration levels 356 

(Table 6, Quote 10).  357 
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A frequently visited component of IPE was the enhancement of workplace well-being. 358 

Students were regardful that finding commonalities in different healthcare professions 359 

intensifies social relations both inside and outside the workplace, leading to a social benefit. 360 

Some students mentioned a financial advantage of IPE, as satisfied staff are more likely to 361 

remain in post thus reducing overall costings. Finally, all of the above lead to less medical 362 

mistakes, which can increase patient safety.  363 

Table 6: SXbcaWeJRU\ ³OYeUaUcKLQJ GRaOV Rf IPE´ eOePeQWV aQd UeSUeVeQWaWLYe quotations 364 

Subtheme with explanation Representative cites (exemplary) from semi-structured interviews 

Overarching goals of IPE 

x learning together and gaining a 
more work-oriented perspective 

x improvement of teamwork 

x reduction of prejudices 

x increase in patient-centeredness 

x improvement of wellbeing in 
the workplace 

 

Quote 5, Interview 5, SWXdeQW 1: ³(«) \RX KaYe WKe e[cKaQJe beWZeeQ 
different professions very early >during medical school@ so you don't come 
cOXeOeVV WR WKe KRVSLWaO OaWeU.´ 
 

Quote 6, Interview 1, SWXdeQW 2: ³YRX («) becRme aware of the >roles of team 
members@ aQd fRcXV RQ ZRUkiQg WRgeWheU.´ 
 

Quote 7, Interview 6, SWXdeQW 3: ³If you have IP communication beforehand, 
fXWXUe ZRUk ZiWh RWheU healWhcaUe gURXSV Zill be VimSlified.´ 
 

Quote 8, Interview 7, SWXdeQW 2: ³not letting doctors feel superior to the 
QXUVeV aQd cRUUecW Whe VWeUeRW\Se WhaW ³QXUVeV RQl\ dR ZhaW Ze dR QRW ZaQW WR 
dR caXVe iW�V QRW gRRd eQRXgh RU QRW challeQgiQg eQRXgh fRU XV³ 
 
Quote 9, Interview 2, Student 3: ³I WhiQk iW iV imSRUWaQW WR leaUQ WR aSSUeciaWe 
what others do for the patient. During medical school we do not see the whole 
spectrum [of health care]. Especially the care or the physiotherapy or 
ergotherapy, too, contribute a lot - and we do not learn abRXW WhaW³ 
 

Quote 10, Interview 5, Student 3: ³AlVR WR UedXce fUXVWUaWiRQ iQ Whe hRVSiWal - 
nurses are frustrated with doctors and the other way around; >IPE@ ma\ helS³  

 365 

b) Barriers to IPE implementation 366 

Issues regarding the competition with the current medical curriculum, the risk of unbalanced 367 

learning and other dangers were explored. Students feel they already have an overloaded 368 

schedule, so additional IPE interventions could be difficult to implement. They were 369 

uncomfortable with being taught by non-doctors because they feared other health care 370 

professionals would not be aware of their training or be knowledgeable about their 371 

curriculum. The lack of assessment of such activities labels IPE interventions as secondary, 372 
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superfluous or less relevant. There was an outspoken fear of loss of medical identity, loss of 373 

medical specialization (because knowledge is shared), and fear of being less thorough in their 374 

own medical curriculum. 375 

"You may not get to the level you would need in medical studies if you work with 376 
professional groups that are in a specific area that does not have to reach such a 377 
high level. And that you may be slowed down a lot in areas." (Interview 8, Student 378 
1) 379 

 ³It depends on the topic. (...) you may have extreme differences in knowledge and 380 
personally, I don't think it's so great when I'm somewhere and then I realize that, 381 
compared to the others, I don't know anything. I somehow feel stupid and 382 
superfluous. I can benefit from the others, but (...) it is uncomfortable if you do not 383 
participate." (Interview 8, Student 4) 384 

On a course level, the use of IPE interventions per se does not guarantee student interaction. 385 

If the IPE experience is not perceived as good by all students, there is a risk that they will 386 

consider it unnecessary. The implementation of such activities may be challenging because 387 

the content, format and frequency rarely accommodate all students involved. There was a 388 

frequently mentioned fear that students would not benefit from the topics due to their diverse 389 

backgrounds or varying levels of knowledge on a given subject. Medical students were 390 

concerned that topics would be approached too superficially. This could lead to boredom and 391 

frustration or create a feeling of unworthiness.  392 

The teaching of competencies outside a given role can lead to a false sense of ability and may 393 

have legal consequences (by performing skills outside of set competencies). Additionally, it 394 

may enhance prejudices against other health care professions becaXVe Rf VLQJOe SaUWLcLSaQW¶V 395 

characteristics from each group. 396 

"Simply the basic requirements for the >IPE@ course were so different that it did not 397 
really contribute to bringing these two professional groups closer together, but 398 
rather the opposite." (Interview 1, Student 2) 399 

It is difficult to bring the shared content across at a common level so that it is 400 
adequate for both groups" (Interview 6, Student 4) 401 
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"It is a tightrope walk. IPE is necessary, but it can also be too much." (Interview 3, 402 
Student 4) 403 

Finally, several barriers were mentioned on an institutional level: bureaucratic obstacles of 404 

combining curricula from different faculties, organizational aspects e.g. lack of 405 

infrastructures to accommodate all students, difficulty in coordinating rotations, time 406 

constraints, monetary constraints and deanery or political barriers (resistance to change).  407 

³>Barriers include@ organization and also coordination with the various training 408 
plans. Because we are not learning the same things completely in parallel." 409 
(Interview 6, Student 4) 410 
 411 

c) Expectations of IPE 412 

Ten students agreed that IPE should start as early as the first year of studies. They mentioned 413 

several advantages for early IPE introduction which included (1) easier implementation (as 414 

students would have similar backgrounds) and (2) the encouragement of  early interaction, 415 

shared learning and networking, which would contribute to the building of  mutual respect 416 

from an early stage. Students suggested starting with basic science and other overlapping 417 

topics, which could then evolve to clinical interactions later in the curriculum.  418 

³AQd if \RX VWaUW eaUl\, \RX aUe mRUe VeQViWive, then you get used to the 419 
interprofessional and working together. I think that makes a big difference, even if 420 
you are snobbish in the beginning («).³ (Interview 7, Student 3) 421 
 422 

Reasons opposed to an early IPE introduction included students being overwhelmed by an 423 

RYeUORaded, LQWeJUaWLYe \eaU; WKe UROe Rf ³dRcWRU´ QRW beLQJ \eW cOeaUO\ defLQed aQd SUeMXdLceV 424 

against other health care professions existing before medical school. On the other hand, 425 

eleven students pointed out that the IPE introduction should occur just before or during 426 

clinical years (from the third year onwards). For them, it meant a better integration of the IPE 427 

content with clinical practice, the previous acquisition of basic clinical knowledge which 428 

would facilitate the focus on the IP component, and the broader diversity of activities that 429 

could be offered. One student was concerned that such an approach would be too late to  430 
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prevent the development of prejudices. Five students mentioned it was important to have IPE 431 

on a frequent, recurrent basis.  432 

 ³I haYe Whe feeliQg WhaW iW iV ZRUWhZhile, eVSeciall\ laWeU, Whe mRUe SUacWical iW 433 
becomes and the more practical things you do, the more it makes sense to integrate 434 
IPL. Because the first few years are so theoretical, integration doesn't bring you 435 
mXch.³ (Interview 3, Student 3) 436 

 ³BXW I WhiQk WhaW \RX Zill SURbabl\ beQefiW mRUe fURm Whe e[chaQge ZheQ \RX geW 437 
closer to the clinical semesters. Because >in pre-clinical years@ the roles are not yet 438 
clearly distributed. Later on the interprofessionality iV mRUe QRWiceable.³ (Interview 439 
9, Student 1) 440 

³If \RX jXVW lRRk, ZheWheU RQl\ eaUlieU RU RQl\ laWe, I dRQ'W kQRZ Zhich ZRXld be 441 
beWWeU. BXW UeSeaWedl\ ZRXld be gRRd.´ (Interview 5, Student 2) 442 

For pre-clinical years, students preferred IPE courses on overlapping topics from basic 443 

sciences (e.g., anatomy, physiology, pharmacology. Potential healthcare students to be 444 

included were nurses, physiotherapists, midwives and operating room technicians. Courses 445 

should be practical (tutorials, case studies, clinical skills trainings, problem-based learning 446 

groups, case-based learning) and lectures should be avoided. Other options mentioned 447 

included seminars or course days about topics which are relevant to more than one profession 448 

or the use of simulation for soft skill and clinical skill training. Some students recommended 449 

that such courses should occur during clinical rotations and include other healthcare students. 450 

The IP groups should, when possible, be maintained throughout the year to allow for a deeper 451 

social interaction. 452 

Students would rather have IPE in smaller groups (4-6 participants, mixed ratio 1:1 or 1:2) to 453 

allow for a better interpersonal experience and communication. As for the preferred duration, 454 

they felt these should be course blocks of approximately 1-4 hours, entailing a full morning 455 

or afternoon. IP courses should have an optional character. 456 

 ³If Whe\ aUe VmalleU gURXSV, if \RX Ueall\ haYe WR cRmmXQicaWe aQd iQWeUacW, WheQ 457 
you get to know each other on a more human level and there are many prejudices 458 
WhaW caQ be elimiQaWed.³ (Interview 3, Student 2) 459 
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³IPE courses not too often, twice a semester, then increase frequency to once per 460 
mRQWh WRZaUdV Whe eQd Rf medical VchRRl´ (Interview 6, Student 2) 461 

Students favored regular IPE interventions, with course repetitions. Participants did not agree 462 

on an adequate frequency: while some wished for IPE to occur on a weekly, fortnightly or 463 

monthly basis, others preferred only once or twice every semester. Some students were 464 

concerned about the time it would take to prepare for weekly IPE (e.g., communication) 465 

trainings. 466 

Regarding the topic of the IPE intervention, students chose basic science topics for pre-467 

clinical years (including anatomy, biology and patient confidentiality). For clinical years, the 468 

main desired interventions included topics like basic life support training, clinical skills 469 

training (mostly regarding history and physical examination of organs and systems), 470 

handover and rounds, non-technical skills and communication training. Trial (taster) days and 471 

areas of shared responsibility (medication errors, hospital hygiene, ethics) were also 472 

acknowledged as being useful.  473 

³I WhiQk Whe fRcXV fRU IPE iV a liWWle biW diffeUeQW. WheQ Ze aUe ZiWh amRQg medical 474 
students, it is often about acquiring knowledge and when it is interdisciplinary, it is 475 
mRUe abRXW leaUQiQg VRfW VkillV aQd hRZ WR XVe Whem iQ eYeU\da\ life.´ (Interview 4, 476 
Student 1) 477 

 478 
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Discussion 479 

This study explored medical students´ attitudes and perceptions towards the main 480 

components of IPE in Bern University. The students displayed positive attitudes towards IPE 481 

across all study years in individual items, subscales averages and in the global G-IPAS score. 482 

This supports findings from a previous Bernese cohort using another interprofessional 483 

attitudes scale (25) and reflects similar findings from other countries (26, 27). Such positive 484 

attitudes may be due to a ceiling effect caused by the early exposure to IPE interventions in 485 

the Faculty of Medicine of the University of Bern. 486 

Females had significantly more positive attitudes towards interprofessionality in the overall 487 

G-IPAS and fRU WKe VXbVcaOeV Rf ³WeaPZRUN, UROeV aQd UeVSRQVLbLOLWLeV´ aQd ³SaWLeQW-488 

ceQWeUedQeVV´. Selected studies from Sweden (28, 29), using either the RIPLS or the Jefferson 489 

Scale also showed more positive attitudes towards teamwork in females. Others (30) reported 490 

a significant effect of gender in the IEPS empathy subscale. No other studies seem to report 491 

such a gender effect. Females from these countries (Sweden, Northern Italy, and now 492 

Switzerland) may be acculturating in more democratic societies that have a strong egalitarian 493 

view of women's position in the workforce. The feeling of being equal to males and having 494 

equal work expectations can make such differences more visible. Although many healthcare 495 

systems still maintain traditional hierarchical structures and gender roles, they may be 496 

transitioning into a more gender-neutral teamwork and patient-centred culture, particularly in 497 

central and northern Europe. This is an issue worth exploring in further studies. 498 

Students in pre-clinical years had significantly higher G-IPAS scores. Other studies showed a 499 

similar positive attitudes score, both for the healthcare student population in general (6, 31-500 

34) and medicine in particular (6, 35).  501 



Attitudes Towards IPE, Berger et al. V6.0 
 

 26 

One third of students mentioned the importance of the early introduction of IPE in the 502 

curriculum, as it facilitated an early interaction and network, contributing to mutual respect 503 

and reducing stereotypes. Thus, students can join an interprofessional team without bringing 504 

a well-deYeORSed ³dRcWRU SURfeVVLRQaO LdeQWLW\´(34) . Social Identity Theory (36) supports 505 

this: stronger definitions of individual professional roles may lead to intergroup 506 

discrimination. Introducing IPE early in the curriculum is likely to have an impact on 507 

studeQWV¶ abLOLW\ WR aVVXPe WKeLU JLYeQ UROeV aQd UeVSRQVLbLOLWLeV, ZKLcK LV a baVLc SULQcLSOe Rf 508 

professionalism (37). Finally, having to learn interprofessional teamwork skills in the 509 

workplace in addition to clinical responsibilities and patient care, may increase extraneous 510 

cognitive load (38, 39). Learning these skills may be better served within basic sciences 511 

courses, as they provide a more favourable framework for the initiation of IPE (40). Early 512 

introduction of IPE would also tackle lower levels of prejudice, promoting more positive 513 

attitudes (41). 514 

Factors contributing to this decline in interprofessional attitudes include being more 515 

experienced in the healthcare field (32), having previous interprofessional contact (42), 516 

having had less positive experiences in IPE (31, 34, 43) and having parents working in 517 

healthcare (44). Although specifically targeted for the Bernese sample, none of these factors 518 

showed a significant association with the decline in attitudes. A recent study by Oza et al. 519 

(45) applying a regression analysis to a large cohort of medical students, also failed to find 520 

such associations with the aforementioned variables. The absence of any association in larger 521 

cohorts may be more statistically trustworthy, and the association of these factors in IPE 522 

decline should be specifically addressed in higher powered studies. 523 

TKe decOLQe LQ VWXdeQWV¶ aWWLWXdeV WRZaUdV IPE RbVeUYed LQ WKe TXaQWLWaWLYe aQaO\VLV, cRXSOed 524 

with 30% of the participants mentioning clear disadvantages of early IPE implementation is 525 

worrisome. This is of concern because good relationships with colleagues and patients ± 526 
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likely fostered by IPE ± increase patient satisfaction, promote treatment compliance and 527 

protect against malpractice claims (46). Hudson et al.(34) suggested this may be due to the 528 

nature of the intervention and how negatively students experienced it. Being taught by non-529 

doctors also reduces medical students´ motivation to participate in IPE interventions(34). The 530 

arguments above, coupled with an underdeveloped professional identity, may have been the 531 

reason for the decline. On-going team training may tackle this, as it has been shown to be 532 

central in the sustainability of a shared understanding of professional roles (47, 48). In the 533 

present study, students favoured regular IPE to maintain interprofessional proficiency. Both 534 

findings reinforce the need to offer health care professional students enough opportunities to 535 

interact and learn together from the first year of studies and throughout their careers.  536 

Students had an outspoken fear of loss of medical identity and some showed no positive 537 

attitudes towards interprofessionality. Others, despite being at the beginning of their 538 

professional career, showed a stereotypical view and regarded interaction between health 539 

professions as difficult, which is similar to previous findings (49-52). Although medical 540 

students may lack professional maturity to project the benefits of such IPE experiences, it 541 

takes time for a true change in mindset to occur, particularly among professions that have for 542 

so long operated independently (53). Unfortunately, stereotypes formed by professional 543 

interaction and societal views on professional roles are not easily modified by educational 544 

interactions alone (54). The introduction of small-group reflections, facilitated by adequate 545 

role models, may allow students to remodel their own professional and personal attitude 546 

towards patients, to express their moral judgements from their observations of other 547 

healthcare professionalV¶ interactions and to share these experiences within a safe learning 548 

environment (48). Such experiences throughout training programmes may reduce anxieties 549 

and fears about future professional collaboration(34).  550 
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Students mentioned barriers similar to those noted previously (5, 55), particularly regarding 551 

resistance to IPE by students or faculty, difficulty in coordinating coursework and lack of an 552 

established framework. Such barriers are able to influence both the outcome as well as the 553 

sustainability of an IPE programme (55). Lawlis (2014) also recommends a way to overcome 554 

these barriers by means of faculty development plans. Faculty development encourages staff 555 

commitment and buy-in, and eases a professional and institutional culture change, in a 556 

³bRWWRP XS´ aSSURacK.  557 

The social component of IPE was mentioned as a goal and as an advantage. Students 558 

considered the networking beneficial, and by engaging on interprofessional relationships on a 559 

personal level, they could learn about each other¶V curricula in informal settings and even 560 

foster friendships. This is a point not frequently explored in the literature. The social aspect 561 

repeatedly mentioned in the interviews mirrors many of the components of Social Learning 562 

Theory (56). Learning is also a social and relational process, frequently occurring around 563 

authentic and meaningful patient cases (45, 49). SXcK fLQdLQJV VKRZ WKaW ³fRUPaO´ RU SOaQQed 564 

edXcaWLRQaO IPE e[SeULeQceV aOVR cUeaWe ³LQfRUPaO´ RSSRUWXQLWLeV WR VRcLaOLVe aQd be 565 

acquainted on a personal level. These ³informal arenas can, therefore, stimulate and set a 566 

solid basis for interprofessional collaboration´ (54).  567 

All of these observations should be considered in order to offer more authentic 568 

interdisciplinary experiences, with the healthcare team and the patient engaging in 569 

interprofessional problem-solving activities. Such significant learning interactions have a 570 

clear impact on how medical students internalise and approach patient-centeredness (57). 571 

There are limitations to this study: first, the cross-sectional design did not allow for the 572 

observation of cohort evolution within their studies and further pre-post analysis. The single-573 
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centre design limits the generalization of its conclusions. We tried to overcome this limitation 574 

by targeting an adequate sample size, which is one of the largest in IPE literature.  575 

We also cannot assume that our qualitative data can be translated by the simple translation of 576 

words, because words and meanings are not equivalent in different languages and language 577 

carries a cultural meaning. Although we have used a known approach to translation of our 578 

quotes from German to English by two native speakers, our translation may still suffer from 579 

misinterpretation and the translated text may break away from the original.  580 

Additionally, we had concerns about the first use of a new scale. Although the G-IPAS was 581 

translated and acculturated into German and has shown very solid reliability data and 582 

factorial structure, it may not be the appropriate tool for the study´s context. Social 583 

desirability bias was also a threat, considering that the G-IPAS was self-reported. Finally, 584 

measuring beliefs and attitudes does not indicate true skill proficiency in interprofessional 585 

work, and future research should include more ability-oriented measures, aiming for 586 

outcomes in levels 3 and 4 of Kirkpatrick´s hierarchy (58).   587 

Conclusions 588 

Although IPE has only recently been introduced in many healthcare training settings, medical 589 

schools and other health professional training institutions have the means to provide 590 

opportunities to encourage collaborative interactions early in training. This study´s findings, 591 

collected directly from the students, provide valuable insights for the faculty at the University 592 

of Bern and for similarly structured universities into the state of IPE in the current 593 

programme and potential areas suitable for IPE. They also promote a greater understanding of 594 

the difficulties educators and organizations face and encourage discussion about when and 595 

how medical schools should address interprofessional learning. The results from this mixed-596 
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methods study demonstrate that medical students are ready for IPE experiences early in their 597 

studies. 598 
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