
 

 

IQWURdXcWiRQ 
BRUdeUOLQe SeUVRQaOLW\ dLVRUdeU (BPD) LV cRQVLd-
eUed WR be RQe Rf Whe PRVW SRWeQWLaOO\ OeWhaO Rf aOO 
SV\chLaWULc LOOQeVVeV ZLWh a SUeYaOeQce Rf abRXW 1
-2% LQ Whe geQeUaO SRSXOaWLRQ (BeQdeU eW aO., 
2001; LLeb eW aO., 2004; ZaQaULQL eW aO., 2012).  
SNRdRO, eW aO., (SNRdRO eW aO., 2002) e[aPLQed 
VeYeUaO dRPaLQV Rf LPSaLUPeQW fRU 175 WUeaWPeQW
-VeeNLQg LQdLYLdXaOV ZLWh BPD aQd fRXQd VeYeUe 
LPSaLUPeQW LQ ePSOR\PeQW aPRQg 52%, gORbaO 
OLfe VaWLVfacWLRQ fRU 55%, VRcLaO adMXVWPeQW fRU 
71%, aQd RYeUaOO fXQcWLRQLQg fRU 47%, Rf Whe 
VaPSOe. FXQcWLRQaO LPSaLUPeQW ZaV PRUe VeYeUe 
fRU WhRVe ZLWh BPD WhaQ a cRPSaULVRQ VaPSOe 
ZLWh PaMRU deSUeVVLRQ.  
 
IQ a 2012 UeYLeZ (SaQVRQe & SaQVRQe, 2012) Rf 
11 PRVWO\ VPaOO QaWLRQaO aQd LQWeUQaWLRQaO VWXd-
LeV UeSUeVeQWLQg Whe OLWeUaWXUe RQ ePSOR\PeQW LQ 
BPD VLQce 1980, VeYeUe aQd ORQg OaVWLQg LPSaLU-
PeQW LQ ePSOR\PeQW aQd hLgh UaWeV Rf dLVabLOLW\ 
ZeUe UeSRUWed. IQ a OaUge US VWXd\, ZaQaULQL, 
JacRb\, FUaQNeQbXUg, ReLch, & FLW]PaXULce 
(2009) VaPSOed 290 LQdLYLdXaOV ZLWh BPD dXULQg 
aQ LQSaWLeQW SV\chLaWULc adPLVVLRQ aW McLeaQ 
HRVSLWaO LQ MaVVachXVeWWV aQd fROORZed WheP fRU 
10 \eaUV.  CRQVLVWeQWO\ RYeU WLPe, aSSUR[LPaWeO\ 
haOf (41-52%) Rf Whe VaPSOe ZaV UeceLYLQg VRcLaO 
VecXULW\ dLVabLOLW\ LQcRPe (SSDI) dLVabLOLW\ beQ-
efLWV- WhUee WLPeV Whe UaWe Rf Whe cRPSaULVRQ 
gURXS ZLWh RWheU SeUVRQaOLW\ dLVRUdeUV. 
 
The RSSRVLWe Rf SV\chLaWULc dLVabLOLW\ LV UecRY-
eU\. ZaQaULQL, eW aO., (ZaQaULQL eW aO., 2012) de-
fLQed UecRYeU\ aV “UePLVVLRQ fURP BPD, haYe aW 
OeaVW RQe ePRWLRQaOO\ VXVWaLQLQg UeOaWLRQVhLS 
ZLWh a cORVe fULeQd RU OLfe SaUWQeU/VSRXVe, aQd be 
abOe WR ZRUN (LQcOXdLQg ZRUN aV a hRPePaNeU) 
RU gR WR VchRRO cRQVLVWeQWO\, cRPSeWeQWO\, aQd RQ 

a fXOO-WLPe baVLV´ (S.2). BaVed RQ WhLV defLQLWLRQ aQd 
UeYLeZ Rf a 16-\eaU fROORZ-XS SeULRd, UaWeV Rf UecRY-
eU\ fRU LQdLYLdXaOV ZLWh BPD ZeUe VXbVWaQWLaOO\ 
ORZeU aQd XQVWabOe cRPSaUed WR cRQWUROV ZLWh RWheU 
SeUVRQaOLW\ dLVRUdeUV. EPSOR\PeQW aQd edXcaWLRQ 
RXWcRPeV haYe UaUeO\ beeQ eYaOXaWed LQ cOLQLcaO WUL-
aOV Rf BPD WUeaWPeQWV.  HRZeYeU, RQe OaUge cOLQLcaO 
WULaO eYaOXaWLQg Whe effLcac\ Rf DLaOecWLcaO BehaYLRU 
TheUaS\ (DBT) YV. GeQeUaO PV\chLaWULc MaQage-
PeQW (GPM), fRXQd WhaW, aW baVeOLQe, 40% Rf SaUWLcL-
SaQWV ZeUe ZRUNLQg RU LQ VchRRO aQd 40% UeceLYed 
SV\chLaWULc dLVabLOLW\.  AfWeU a \eaU Rf WUeaWPeQW aQd 
WZR \eaUV fROORZ-XS, 58% Rf Whe DBT aQd 40% Rf 
GPM SaUWLcLSaQWV ZeUe ZRUNLQg RU LQ VchRRO aQd 
29% Rf DBT aQd 47% Rf GPM SaUWLcLSaQWV UeceLYed 
SV\chLaWULc dLVabLOLW\, QRQ-VLgQLfLcaQW dLffeUeQceV 
(McMaLQ eW aO., 2012). 
 
EPSOR\PeQW LV a VWUXggOe fRU PaQ\ LQdLYLdXaOV ZLWh 
BPD.  HRZeYeU, WhLV dReV QRW PeaQ LQdLYLdXaOV ZLWh 
BPD dR QRW ZaQW WR ZRUN.  IQdeed, a TXaOLWaWLYe 
VWXd\ e[aPLQLQg cOLeQW gRaOV fRU UecRYeU\ fRXQd WhaW 
50% Rf Whe VaPSOe Rf cOLeQWV ZLWh BPD LdeQWLfLed 
Whe LPSRUWaQce Rf SUacWLcaO achLeYePeQWV aQd eP-
SOR\PeQW aV SaUW Rf WheLU UecRYeU\, aQd WhaW PaNLQg 
SURgUeVV LQ SXUVXLQg caUeeU gRaOV ZRXOd Oead WR aQ 
LQcUeaVed VeQVe Rf cRPSeWeQce (KaWVaNRX eW aO., 
2012). TheVe fLQdLQgV aUe VXSSRUWed b\ RWheU TXaOL-
WaWLYe VWXdLeV Rf LQdLYLdXaOV ZLWh BPD (CXQQLQghaP 
eW aO., 2004) aQd SV\chLaWULcaOO\ dLVabOed LQdLYLdXaOV 
ZLWh a YaULeW\ Rf dLagQRVeV (KLOOeeQ & O¶Da\, 2004; 
UQdeUOLd, 2005) ZhR UeSRUW a VWURQg deVLUe WR ZRUN. 
 
IQ UeVSRQVe WR cOLeQWV¶ deVLUe bXW LQabLOLW\ WR ZRUN, a 
WeaP Rf DBT WheUaSLVWV aW HaUbRUYLeZ MedLcaO CeQ-
WeU LQ SeaWWOe, WA deYeORSed a UecRYeU\ RULeQWed 
SURgUaP fRU cOLeQWV WhaW haYe cRPSOeWed a \eaU Rf 
VWaQdaUd DBT (SDBT) caOOed DBT-AcceSWLQg Whe 
ChaOOeQgeV Rf EPSOR\PeQW aQd SeOf-SXffLcLeQc\ 
(DBT-ACES). DBT-ACES SURPRWeV OLYLQg Zage 
ePSOR\PeQW ZLWh Whe gRaO WR UedXce cOLeQWV¶ deSeQd-
eQc\ RQ dLVabLOLW\ Sa\PeQWV, VRcLaO VeUYLceV, faPLO\, 
aQd RWheUV fRU baVLc QeedV.  DBT-ACES, OLNe SDBT 
(LLQehaQ, 1993), LV aQ LQWeQVLYe RQe-\eaU RXWSaWLeQW 
SURgUaP WhaW cRPbLQeV VNLOOV WUaLQLQg fRcXVed RQ 
cRQWLQgeQc\ PaQagePeQW, VNLOOV WUaLQLQg, aQd e[SR-
VXUe VWUaWegLeV.  
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The feaVLbLOLW\ Rf DBT-ACES ZaV eVWabOLVhed LQ 
aQ eYaOXaWLRQ Rf 30 cRQVecXWLYe SDBT gUadXaWeV 
aW Whe eQd Rf 1 \eaU Rf DBT-ACES aQd afWeU a 1 
\eaU fROORZ-XS (CRPWRLV eW aO., 2010). FURP Whe 
eQd Rf SDBT WR Whe eQd Rf DBT-ACES, WheUe 
ZaV a VLgQLfLcaQW LPSURYePeQW LQ SaUWLcLSaQWV¶ 
RddV Rf beLQg ePSOR\ed RU LQ VchRRO, ZRUNLQg aW 
OeaVW 20 hRXUV SeU ZeeN, aV ZeOO aV VXbMecWLYe 
TXaOLW\ Rf OLfe aQd VXVWaLQed decUeaVe LQ Whe fUe-
TXeQc\ Rf SV\chLaWULc LQSaWLeQW adPLVVLRQV. SLQce 
WhLV LQLWLaO eYaOXaWLRQ, Whe HaUbRUYLeZ DBT-
ACES SURgUaP haV e[SaQded LWV cOLeQWeOe WR LQ-
cOXde WhRVe ZLWh cRPPeUcLaO aV ZeOO aV SXbOLc 
LQVXUaQce. AOVR, Whe MedLcaLd e[SaQVLRQ LQ 
WaVhLQgWRQ SWaWe XQdeU Whe U.S. AffRUdabOe 
CaUe AcW LQcUeaVed Whe QXPbeU Rf ePSOR\ed 
adXOWV ZLWh LQVXUaQce. IQ addLWLRQ, WZR RWheU VLWeV 
deYeORSed DBT-ACES SURgUaPV: HaUbRU-
UQLYeUVLW\ Rf CaOLfRUQLa LRV AQgeOeV (UCLA) 
MedLcaO CeQWeU aQd DeU LaQdVchafWVYeUbaQd 
WeVWfaOeQ-LLSSe (The RegLRQaO AVVRcLaWLRQ Rf 
WeVWShaOLa-LLSSe; LWL) KOLQLN LQ LeQgeULch, 
GeUPaQ\. AOO VLWeV SOaQQed aQd cRRUdLQaWed Rb-
VeUYaWLRQaO SURgUaP eYaOXaWLRQV ZLWh Whe VaPe 
RXWcRPe YaULabOeV.  The gRaO Rf WhLV Ue-
eYaOXaWLRQ ZaV WR cRPbLQe WheVe eYaOXaWLRQV WR 
deWeUPLQe Lf LQLWLaO DBT-ACES UeVXOWV cRXOd be 
UeSOLcaWed.  IQ addLWLRQ, WhLV eYaOXaWLRQ e[aPLQed 
SURgUaP cRVWV, cRVWV Rf LQSaWLeQW XVe, aQd VchRRO 
aQd ZRUNSOace beQefLWV LQ RUdeU WR eVWLPaWe Whe 
QeW PRQeWaU\ beQefLW Rf DBT-ACES abRYe aQd 
be\RQd WhRVe gaLQed b\ SDBT aORQe. 
 
MeWhRdV 
ThLV SURgUaP eYaOXaWLRQ ZaV cRQdXcWed aW WhUee 
VeWWLQgV: HaUbRUYLeZ MedLcaO CeQWeU, HaUbRU-
UCLA MedLcaO CeQWeU, aQd LWL-KOLQLN LeQg-
eULch LQ GeUPaQ\.  HaUbRUYLeZ LV a PaMRU PedL-
caO ceQWeU LQ dRZQWRZQ SeaWWOe RZQed b\ KLQg 
CRXQW\ aQd PaQaged b\ Whe UQLYeUVLW\ Rf WaVh-
LQgWRQ aV bRWh Whe cRXQW\ hRVSLWaO aQd a UeVeaUch 
aQd WUaLQLQg facLOLW\. HaUbRU-UCLA LV a PaMRU 
PedLcaO ceQWeU LQ TRUUaQce, CA WhaW LV a UCLA-
affLOLaWed cRXQW\ hRVSLWaO aQd UeVeaUch aQd WUaLQ-
LQg facLOLW\.  BRWh HaUbRUYLeZ aQd HaUbRU-
UCLA LQcOXde OaUge RXWSaWLeQW cRPPXQLW\ PeQ-

 

 

WaO heaOWh ceQWeUV ZLWh ORQg-VWaQdLQg RXWSaWLeQW 
DBT SURgUaPV.  LWL-KOLQLN LeQgeULch LV a SV\-
chLaWULc aQd QeXURORgLcaO VSecLaOW\ hRVSLWaO LQ 
LeQgeULch, GeUPaQ\, aQd Whe DBT-ACES SUR-
gUaP e[LVWed ZLWhLQ a ZeOO-eVWabOLVhed VWaQdaUd 
DBT SURgUaP LQ aQ aPbXOaWRU\ caUe cOLQLc. 
    
PaUWLcLSaQWV 
ThLV VWXd\ ZaV cRQdXcWed aV SURgUaP eYaOXaWLRQ 
Rf RQgRLQg cOLQLcaO caUe LQ Whe WhUee DBT SUR-
gUaPV.  EQUROOPeQW LQ SDBT ZaV baVed RQ BPD 
dLagQRVLV RQ Whe SCID-II LQWeUYLeZ (FLUVW, 1997; 
FLUVW eW aO., 1995) LQ LeQgeULch, RQ OLfe-
WhUeaWeQLQg aQd WheUaS\-LQWeUfeULQg behaYLRUV aW 
HaUbRUYLeZ, aQd eLWheU SCID II BPD dLagQRVLV 
RU a VXbWhUeVhROd dLagQRVLV Lf cRPbLQed ZLWh 
hLgh WaUgeW behaYLRUV aW HaUbRU-UCLA.  PaWLeQWV 
ZLWh ORZ LQWeOOLgeQce OeYeO (IQ < 70) ZeUe e[-
cOXded fRU aOO SURgUaPV. LeQgeULch aOVR e[cOXded 
cOLeQWV ZLWh acXWe VchL]RShUeQLc RU PaQLc LOOQeVV, 
VXbVWaQce deSeQdeQce (RQO\ LQ Whe caVe Rf SeU-
PaQeQW XVe aQd a QeceVVaU\ deWR[LfLcaWLRQ) aQd 
dLagQRVLV Rf aQRUe[La ZLWh BMI < 17.5.  HaU-
bRUYLeZ aQd HaUbRU-UCLA dLd QRW haYe WheVe 
e[cOXVLRQV. 
 
The 45 SaUWLcLSaQWV ZeUe cOLeQWV cRQVecXWLYeO\ 
adPLWWed WR each SURgUaP.  DaWa ZaV cROOecWed 
b\ Whe WeaPV aV SURgUaP eYaOXaWLRQ VR WheUe ZeUe 
QR UeVeaUch VSecLfLc LQcOXVLRQ RU e[cOXVLRQ cULWe-
ULa QRU ZaV a SRZeU aQaO\VLV cRQdXcWed.  AOO VLWeV 
haYe acWLYe SDBT SURgUaPV fURP ZhLch SRRO 
cOLeQWV fRU WhLV VWXd\ ZeUe dUaZQ.  HaUbRUYLeZ 
LQcOXded 21 SaUWLcLSaQWV cRQVecXWLYeO\ eQWeULQg 
Whe HaUbRUYLeZ DBT-ACES SURgUaP beWZeeQ 
2011 aQd 2013. HaUbRU-UCLA LQcOXded 8 cOLeQWV 
cRQVecXWLYeO\ eQWeULQg Whe HaUbRU-UCLA DBT-
ACES SURgUaP beWZeeQ 2011 aQd 2016. LWL-
KOLQLN LeQgeULch LQcOXded 16 SaUWLcLSaQWV cRQ-
VecXWLYeO\ eQWeULQg Whe LeQgeULch DBT-ACES 
SURgUaP beWZeeQ 2010 aQd 2012. The 45 DBT-
ACES SaUWLcLSaQWV UeSUeVeQW RQO\ a VXbVeW Rf Whe 
cOLeQWV LQ SDBT aW Whe 3 VLWeV: 24% Rf WhRVe VWaUW-
LQg SDBT eQWeUed DBT-ACES aW HaUbRUYLeZ, 
22% aW HaUbRU-UCLA, aQd 50% aW LeQgeULch.  
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DBT-AcceSWLQg Whe ChaOOeQgeV Rf EPSOR\PeQW 
aQd SeOf-SXffLcLeQc\ (DBT-ACES) 
DBT-ACES LV a PaQXaOL]ed adaSWaWLRQ Rf VWaQd-
aUd DBT deYeORSed b\ Whe HaUbRUYLeZ DBT SUR-
gUaP LQ cROOabRUaWLRQ DBT WUeaWPeQW deYeORSeU, 
MaUVha LLQehaQ, PhD (CRPWRLV eW aO., 2010; 
HReVcheO eW aO., 2011). The WUeaWPeQW LV Whe VaPe 
aV cRPSUeheQVLYe VWaQdaUd DBT, cRQVLVWLQg Rf 
Whe VaPe ShLORVRSh\ aQd VWUaWegLeV aV ZeOO aV 
LQdLYLdXaO, gURXS, RXW-Rf-VeVVLRQ cRQWacW, aQd 
cRQVXOWaWLRQ WeaP PRdaOLWLeV, bXW LQcOXdeV fRXU 
PRdLfLcaWLRQV: SUe-WUeaWPeQW, SULPaU\ WaUgeWV, 
VSecLfLc caUeeU aQd ePSOR\PeQW cRQWLQgeQcLeV, 
aQd Whe DBT-ACES VNLOOV cXUULcXOXP. IW LV cXU-
UeQWO\ deVLgQed WR RccXU ZheQ a cOLeQW LV QeaU 
gUadXaWLRQ fURP a fXOO \eaU Rf SDBT RU afWeU 
haYLQg cRPSOeWed WhaW \eaU.  
 
PUe-WUeaWPeQW LQ DBT-ACES LV a 2-4 PRQWh SUR-
ceVV dXULQg ZhLch a SRWeQWLaO cOLeQW LV RULeQWed WR 
DBT-ACES WhURXgh a SURceVV deVLgQed WR PLP-
Lc aSSOLcaWLRQ SURceVVeV fRU cRPSeWLWLYe ePSOR\-
PeQW (e.g., SeUfRUPaQce eYaOXaWLRQ aQd LQWeU-
YLeZ) aQd cROOege (e.g., eQWUaQce e[aPV aQd VhRUW 
eVVa\V). The SUe-WUeaWPeQW SURceVV SURYLdeV YaO-
XabOe e[eUcLVeV WhURXgh ZhLch cOLeQWV deYeORS 
caUeeU SOaQV aQd XVe WheLU SDBT VNLOOV WR addUeVV 
baUULeUV WR cRPSeWLWLYe ePSOR\PeQW RU cROOege, 
LQcOXdLQg VWRSSLQg VeOf-haUP aQd RWheU VLgQLfL-
caQW behaYLRUaO d\VcRQWURO. 
 
DBT-ACES SULPaU\ WaUgeWV aUe caOOed RecRYeU\ 
GRaOV aQd ZeUe deYeORSed b\ Whe DBT-ACES 
WeaP LQ cRQVXOWaWLRQ ZLWh MaUVha LLQehaQ, PhD.  
The 30 RecRYeU\ GRaOV LQcOXde caUeeU aQd OLYLQg 
Zage ePSOR\PeQW gRaOV aV ZeOO aV gRaOV fRU LQ-
WeUSeUVRQaO aQd ePRWLRQaO VNLOOfXOQeVV aQd fRU 
VeOf-VXffLcLeQc\.  TheVe gRaOV aUe Whe fRcXV Rf 
LQdLYLdXaO DBT-ACES VeVVLRQV, VeUYLQg aV Whe 
SULPaU\ TXaOLW\ Rf OLfe WaUgeWV ZLWhLQ Whe DBT 
hLeUaUch\. 
  
The WhLUd PRdLfLcaWLRQ Rf DBT-ACES LV Whe ad-
dLWLRQ Rf WZR gUadXaWed cRQWLQgeQcLeV WR facLOL-
WaWe OLYLQg Zage ePSOR\PeQW: “CaUeeU AcWLYL-

WLeV´ aQd “WRUN aV TheUaS\.´ The CaUeeU AcWLYLWLeV 
UeTXLUePeQW LV WLed dLUecWO\ WR Whe cOLeQW¶V aPbLWLRQV 
fRU OLYLQg Zage ePSOR\PeQW aQd UefOecWV Whe PRVW 
effecWLYe acWLYLWLeV WR achLeYe WheP.  ThLV caQ LQ-
cOXde SaLd ePSOR\PeQW, cROOege, YRcaWLRQaO WUaLQLQg, 
LQWeUQVhLSV, VeOf-ePSOR\PeQW, eWc.  The cRQWLQgeQc\ 
Rf CaUeeU AcWLYLWLeV VWaUWV aW 10 hRXUV a ZeeN aQd 
LQcUeaVeV WR 20 hRXUV b\ 8 PRQWhV LQWR DBT-ACES.  
TR aVVXUe DBT-ACES cOLeQWV haYe Whe VNLOOV WR (a) 
fLQd a MRb TXLcNO\ aQd (b) NeeS a MRb eYeQ Lf Whe\ 
dRQ¶W OLNe LW (a UeTXLUePeQW Rf OLfe Rff dLVabLOLW\), Whe 
WRUN aV TheUaS\ cRQWLQgeQc\ UeTXLUeV cOLeQWV WR 
fLQd a VWaQdaUd MRb RQ Whe RSeQ PaUNeW aQd ZRUN 
WheUe fRU a PLQLPXP Rf 10 hRXUV/ZeeN fRU aW OeaVW 6 
PRQWhV. BRWh cRQWLQgeQcLeV aUe UeTXLUePeQWV fRU 
cRQWLQXed SaUWLcLSaWLRQ LQ DBT-ACES.  If Whe\ aUe 
QRW PeW fRU 4 ZeeNV LQ a URZ, Whe cOLeQW LV VXVSeQded 
fURP Whe SURgUaP (L.e., RQ DBT µWheUaS\ YacaWLRQ¶) 
XQWLO Whe\ aUe PeW. (WRUN aV TheUaS\ cRXQWV WRZaUd 
CaUeeU AcWLYLWLeV VR Whe Pa[LPXP WLPe UeTXLUed LV 
20 hRXUV/ZeeN.)  
 
The fRXUWh PRdLfLcaWLRQ LV a DBT-ACES VNLOOV cXU-
ULcXOXP WhaW ZaV deYeORSed ZLWh a fRcXV RQ Whe Ne\ 
VNLOOV aQd VWUaWegLeV fRU VXcceVVfXO ePSOR\PeQW aQd 
VeOf-VXffLcLeQc\ LQcOXdLQg gRaO-VeWWLQg, SURbOeP-
VROYLQg, WURXbOeVhRRWLQg, SeUfecWLRQLVP, WLPe PaQ-
agePeQW, aQd UeLQfRUcePeQW Rf WhePVeOYeV aQd RWh-
eUV.  
 
DBT-ACES XVeV aOO SDBT VWUaWegLeV, ZLWh a VWURQg 
fRcXV RQ cRQWLQgeQc\ PaQagePeQW aQd e[SRVXUe.  
CRQWLQgeQc\ PaQagePeQW LV UefOecWed LQ Whe ZRUN 
UeTXLUePeQWV deVcULbed abRYe aV ZeOO aV cRQVWaQW 
aWWeQWLRQ WR UeLQfRUcLQg adaSWLYe behaYLRU aQd Weach-
LQg cOLeQWV WR dR VR fRU WhePVeOYeV.  AQ[LeW\ aQd 
VhaPe aUe SUedRPLQaQW ePRWLRQV WhaW LQWeUfeUe ZLWh 
UeWXUQLQg WR ZRUN aQd fXQcWLRQLQg VeOf-VXffLcLeQWO\, 
baVed RQ aQ aVVeVVPeQW Rf DBT-ACES aSSOLcaQWV¶ 
VeOf-UeSRUWed baUULeUV WR achLeYLQg WheVe gRaOV 
(CaUPeO eW aO., 2018).  TheUefRUe, e[SRVXUe LV a dRP-
LQaQW WUeaWPeQW VWUaWeg\ LQ DBT-ACES ± SULPaULO\ 
LQ YLYR aV ZeOO aV LQ-VeVVLRQ LQfRUPaO e[SRVXUe. 
(DeWaLOed LQfRUPaWLRQ RQ Whe DBT-ACES SURgUaP 
caQ be fRXQd aW dbWaceV.cRP.) 
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COLeQWV UeceLYed 1 \eaU Rf cRPSUeheQVLYe SDBT 
accRUdLQg WR Whe WUeaWPeQW PaQXaOV (LLQehaQ, 
1993, 2015b, 2015a).  AOO VLWe cOLQLcLaQV ZeUe 
WUaLQed LQ SDBT b\ MaUVha LLQehaQ aQd e[SeUW 
cOLQLcLaQV WhaW had beeQ RffeULQg cRPSUeheQVLYe 
SDBT fRU PaQ\ \eaUV.  COLeQWV LQWeUeVWed LQ SaU-
WLcLSaWLQg LQ DBT-ACES cRPSOeWed DBT-ACES 
SUe-WUeaWPeQW LQ WheLU fLQaO fRXU PRQWhV Rf SDBT 
RU afWeU cRPSOeWLQg Whe SURgUaP.  COLeQWV VWaUWed 
RQe \eaU Rf DBT-ACES ZheQ WheLU aSSOLcaWLRQV 
ZeUe cRPSOeWed aQd acceSWed. DBT-ACES ZaV 
SURYLded accRUdLQg WR Whe WUeaWPeQW PaQXaO aW aOO 
VLWeV aV WUaLQed b\ Whe fLUVW aXWhRU aQd WUeaWPeQW 
deYeORSeU (KAC). 
PURcedXUeV 
FRU Whe US VLWeV, Whe LQfRUPaWLRQ fURP WhLV XQ-
fXQded SURgUaP eYaOXaWLRQ ZaV RbWaLQed b\ a 
cRPbLQaWLRQ Rf WheUaSLVW LQWeUYLeZ aQd UecRUd 
UeYLeZ b\ Whe aXWhRUV aV PePbeUV Rf WheLU Ue-
VSecWLYe DBT SURgUaPV. IQdLYLdXaO WheUaSLVWV LQ 
LeQgeULch LQWeUYLeZed WheLU cOLeQWV ZLWh VWaQd-
aUdL]ed LQWeUYLeZV WUaQVOaWed LQWR GeUPaQ ZhLch 
ZeUe WheQ XVed WR deWeUPLQe VWXd\ RXWcRPeV 
PaWched WR WhRVe cROOecWed LQ Whe US.  AOO SaUWLc-
LSaQWV ZhR eQWeUed Whe DBT-ACES SURgUaP 
ZeUe LQcOXded LQ Whe RXWcRPe aQaO\VeV UegaUdOeVV 
Rf ZheWheU Whe\ cRPSOeWed DBT-ACES.  AW HaU-
bRUYLeZ aQd HaUbRU-UCLA, WhLV SURgUaP eYaOX-
aWLRQ ZaV QRW deWeUPLQed WR be UeVeaUch b\ WheLU 
XQLYeUVLW\ IRB aQd WhXV QRW LQ Qeed Rf IRB Ue-
YLeZ. EWhLN-KRPPLVVLRQ deU bU]WeNaPPeU 
WeVWfaOeQ-LLSSe XQd deU WeVWflOLVcheQ WLO-
heOPV-UQLYeUVLWlW M�QVWeU (EWhLcV cRPPLWWee Rf 
Whe PedLcaO chaPbeU WeVWfaOeQ-LLSSe aQd Whe 
WeVWShaOLaQ WLOheOPV-UQLYeUVLW\ M�QVWeU) cRQ-
fLUPed Whe LeQgeULch eYaOXaWLRQ ZaV SaUW Rf cOLQ-
LcaO TXaOLW\ cRQWURO aQd QR Qeed Rf eWhLcaO Ue-
YLeZ.   
MeaVXUeV 
Emplo\menW and Schooling 
EPSOR\PeQW LQcOXdeV RQO\ cRPSeWLWLYe ePSOR\-
PeQW ± WhaW LV, a MRb fRU Sa\ WhaW LV aYaLOabOe RQ 
Whe RSeQ PaUNeW fRU SeRSOe ZLWh RU ZLWhRXW a dLV-
abLOLW\.  SchRRO ZaV defLQed aV a PaWULcXOaWed 
SURgUaP VXch aV cROOege, GeQeUaO EdXcaWLRQaO 
DeYeORSPeQW (GED) SURgUaP, RU a YRcaWLRQaO-
WechQLcaO RU bXVLQeVV ceUWLfLcaWe SURgUaP.  AV 

 

 

PLQLPXP hRXUV Rf bRWh ePSOR\PeQW aQd VchRRO 
aUe UeTXLUed aV SaUW Rf DBT-ACES SaUWLcLSaWLRQ, 
WhLV LQfRUPaWLRQ ZaV ZeOO NQRZQ aQd WUacNed b\ 
Whe cOLeQWV aQd WheUaSLVWV XVLQg Whe DBT dLaU\ 
caUdV WR PRQLWRU hRXUV Rf ePSOR\PeQW. TheUa-
SLVWV ZeUe aZaUe Rf Whe Qeed fRU WhLV LQfRUPaWLRQ 
fRU Whe SURgUaP eYaOXaWLRQ. 
CoVW-BenefiW MeaVXUeV 
CRVWV LQcOXded fRU Whe cRVW-beQefLW aQaO\VLV ZeUe 
aQ\ aVVRcLaWed ZLWh LQSaWLeQW VWa\V WhaW RccXUUed 
dXULQg Whe 1 \eaU SULRU WR adPLVVLRQ WR Whe SDBT 
SURgUaP (PUe-SDBT), 1 \eaU afWeU Whe SDBT SUR-
gUaP (PUe-ACES) aQd Whe 1 \eaU afWeU Whe DBT-
ACES SURgUaP (PRVW-ACES). PRWeQWLaO beQefLWV 
aVVRcLaWed ZLWh Whe SURgUaP ZeUe aOVR aVVeVVed 
b\ YaOXLQg (L.e., eVWLPaWLQg Whe PRQeWaU\ YaOXe 
Rf) hRXUV VSeQW ZRUNLQg RU LQ VchRRO fRU each Rf 
WheVe WLPe SeULRdV. AOO dROOaU YaOXeV ZeUe cRQ-
YeUWed WR 2015 YaOXeV XVLQg Whe CRQVXPeU PULce 
IQde[. MLVVLQg YaOXeV ZeUe aOO dXe WR baVeOLQe 
(PUe-SDBT) QRQ-UeVSRQVe aV RSSRVed WR beLQg 
ceQVRUed aV a UeVXOW Rf ORVV WR fROORZ-XS. AOO 
PLVVLQg-QRQ-UeVSRQVe YaOXeV SeUWaLQLQg WR Whe 
QXPbeU Rf LQSaWLeQW VWa\V UeSRUWed aW baVeOLQe 
ZeUe aVVXPed WR be ]eUR. AOVR, PLVVLQg-QRQ-
UeVSRQVe edXcaWLRQaO-aWWaLQPeQW YaOXeV UeSRUWed 
aW baVeOLQe ZeUe aVVXPed WR LPSO\ a OeYeO Rf 
“OeVV WhaQ hLgh VchRRO.´ GLYeQ Whe dUaVWLc dURS LQ 
LQSaWLeQW YLVLWV aQd Whe LQcUeaVe LQ hRXUV ZRUNed 
WhaW RccXUUed fURP SUe-SDBT WR SUe-ACES (Vee 
beORZ), Whe aVVXPSWLRQV ePSOR\ed heUe ZLWh Ue-
gaUd WR QXPbeU Rf YLVLWV aQd edXcaWLRQaO aWWaLQ-
PeQW PRVW OLNeO\ VeUYe WR dLPLQLVh Whe SUedLcWed 
cRVW RffVeW aVVRcLaWed ZLWh Whe LQWeUYeQWLRQ.  
InpaWienW SWa\V 
Each LQSaWLeQW VWa\ ZaV YaOXed accRUdLQg WR Whe 
aYeUage 2010 cRVW fRU Whe 18-44 age gURXS Ue-
SRUWed b\ Whe AgeQc\ fRU HeaOWhcaUe ReVeaUch 
aQd QXaOLW\ ($9,910) (PfXQWQeU eW aO., 2013). ThLV 
eVWLPaWe ZaV deULYed fURP Whe HeaOWhcaUe CRVW 
aQd UWLOL]aWLRQ PURMecW 
 (HCUP) NaWLRQaO IQSaWLeQW SaPSOe (NIS), 
ZhLch cRQWaLQV LQfRUPaWLRQ UeSUeVeQWaWLYe Rf aOO 
dLVchaUgeV fURP U.S. cRPPXQLW\ hRVSLWaOV, e[-
ceSW UehabLOLWaWLRQ aQd ORQg-WeUP acXWe caUe hRV-
SLWaOV, UegaUdOeVV Rf Sa\eU aQd haV Whe adYaQWage 
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Rf eVWLPaWLQg acWXaO cRVWV LQcXUUed b\ Whe hRVSL-
WaO (aV RSSRVed WR chaUgeV bLOOed). 
WoUkplace and EdXcaWional PUodXcWiYiW\ 
WRUNSOace SURdXcWLYLW\ ZaV YaOXed accRUdLQg WR 
Whe UeSRUWed QXPbeU Rf hRXUV ZRUNed aQd Whe 
PedLaQ ZeeNO\ eaUQLQgV aVVRcLaWed ZLWh Whe cOL-
eQWV¶ UeSRUWed OeYeO Rf edXcaWLRQaO aWWaLQPeQW, 
RbWaLQed fURP Whe BXUeaX Rf LabRU SWaWLVWLcV 
(BLS) (BXUeaX Rf LabRU SWaWLVWLcV, Q.d.-a). EdX-
caWLRQaO beQefLWV ZeUe baVed RQ Whe UeSRUWed 
QXPbeU Rf hRXUV VSeQW LQ VchRRO-UeOaWed acWLYL-
WLeV, aQd ZeUe YaOXed accRUdLQg WR Whe eVWLPaWed 
UeWXUQ fRU a \eaU Rf VchRROLQg LQ Whe UQLWed SWaWeV 
(CaUd, 1999), aSSOLed WR Whe OLfeWLPe eaUQLQgV fRU 
LQdLYLdXaOV beWZeeQ Whe ageV Rf 30 aQd 34 \eaUV 
(Ma[ eW aO., 2004). FRU WhLV age gURXS LQ Whe 
UQLWed SWaWeV, a \eaU Rf edXcaWLRQ LV eVWLPaWed WR 
LQcUeaVe Whe SUeVeQW YaOXe Rf OLfeWLPe eaUQLQgV b\ 
$61,570.  The SRUWLRQ Rf WhLV WRWaO fRU a DBT-
ACES cOLeQW ZaV eVWLPaWed b\ WheLU hRXUV Rf 
VchRRO acWLYLWLeV UeOaWLYe WR a VWaQdaUd fXOO-WLPe 
VchRRO \eaU eVWLPaWed aV 145 eLghW-hRXU acadeP-
Lc da\V. 
AV Whe SXUSRVe fRU Whe ecRQRPLc eYaOXaWLRQ ZaV 
WR LQfRUP “UeaO-ZRUOd´ decLVLRQV, geQeUaOL]abOe 
XQLW cRVW eVWLPaWeV ZeUe XVed LQVWead Rf UeaO 
cRVWV fRU Whe VSecLfLc SURgUaPV. The aYeUage aQ-
QXaO cRVW Rf Whe SDBT aQd DBT-ACES SUR-
gUaPV ZaV eVWLPaWed XVLQg a PRdLfLed YeUVLRQ Rf 
Whe DUXg AbXVe TUeaWPeQW CRVW AQaO\VLV PUR-
gUaP IQVWUXPeQW (DATCAP)(FUeQch, 2003; 
FUeQch eW aO., 1997). The DATCAP LV a ZLdeO\-
XVed, cXVWRPL]abOe LQVWUXPeQW XVed WR eVWLPaWe 
Whe UeVRXUceV UeTXLUed WR deOLYeU a SURgUaP. A 
XQLW cRVWLQg PeWhRd ZaV XVed WR aVVLgQ YaOXeV WR 
WheVe UeVRXUceV.  The cRVWV aVVRcLaWed ZLWh Whe 
DBT SURgUaPV LQcOXded Whe cRVW Rf a OLceQVed 
SV\chLaWULVW aW 20% FTE aQd fRXU PeQWaO-heaOWh 
SUacWLWLRQeUV (RQe aW 60% FTE aQd WhUee aW 80% 
FTE); cRPSXWeUV, fXUQLWXUe aQd RffLce VSace fRU 
each LQdLYLdXaO; a SULQWeU; aQd PLVceOOaQeRXV 
VXSSOLeV aQd PaWeULaOV. IQ Whe LQWeUeVW Rf geQeUaOL-
]abLOLW\, PeaQ VaOaU\ aQd beQefLW LQfRUPaWLRQ fRU 
SDBT/ACES SeUVRQQeO ZaV RbWaLQed fURP Whe 
BLS (BXUeaX Rf LabRU SWaWLVWLcV, Q.d.-b). The SeU
-cOLeQW aQQXaO cRVW Rf Whe SURgUaP ZaV eVWLPaWed 
aW $10,872. 

DaWa aQaO\VLV 
DaWa ZeUe cROOecWed fRU WhUee WLPe SRLQWV ± Whe be-
gLQQLQg Rf SDBT (PUe-SDBT), Whe begLQQLQg Rf 
DBT-ACES (ZheQ Whe LQdLYLdXaO had cRPSOeWed 1 
\eaU Rf SDBT; PUe-ACES), aQd Whe eQd Rf DBT±
ACES (PRVW-ACES).  LRQgLWXdLQaO daWa aQaO\VLV ZaV 
cRQdXcWed XVLQg geQeUaOL]ed eVWLPaWLQg eTXaWLRQ 
(GEE) ZhLch aSSURSULaWeO\ PRdeOV cOXVWeUed daWa, 
caQ accRPPRdaWe QRQ-QRUPaO RXWcRPe dLVWULbX-
WLRQV, aQd OeYeUageV RXWcRPe daWa fURP aOO LQdLYLdX-
aOV LQcOXdLQg WhRVe ZLWh SaUWLaO fROORZ-XS daWa.  The 
RXWcRPe YaULabOeV ZeUe (1) hRXUV Rf cRPSeWLWLYe 
ePSOR\PeQW SOXV eQUROOPeQW LQ VchRRO aQd (2) ZRUN-
LQg RU aWWeQdLQg VchRRO aW OeaVW 20 hRXUV SeU ZeeN.  
GaXVVLaQ aQd bLQRPLaO GEE PRdeOV ZeUe XVed fRU 
cRQWLQXRXV aQd bLQaU\ RXWcRPe YaULabOeV, UeVSec-
WLYeO\.  Each RXWcRPe YaULabOe ZaV UegUeVVed RQ VLWe 
aQd WLPe LQ VeSaUaWe GEE PRdeOV. The VLWe YaULabOe 
ZaV dLYLded LQWR WZR VLPSOe cRQWUaVWV XVLQg HaU-
bRUYLeZ aV a UefeUeQce gURXS: L) UCLA-HaUbRU YV. 
HaUbRUYLeZ aQd (LL) LeQgeULch YV. HaUbRUYLeZ.  The 
WLPe YaULabOe ZaV dLYLded LQWR WZR SOaQQed cRQ-
WUaVWV: (a) PUe-ACES YeUVXV PUe-SDBT aQd (b) PRVW-
ACES YeUVXV PUe-ACES.  
FRU Whe GaXVVLaQ GEE PRdeO Rf Whe hRXUV Rf eP-
SOR\PeQW RXWcRPe, ZhLch ZaV QRQ-QRUPaOO\ dLVWULb-
XWed, a VeQVLWLYLW\ WeVW ZaV cRQdXcWed XVLQg Whe UaQN-
WUaQVfRUPed RXWcRPe LQ RUdeU WR SURYLde a QRQ-
SaUaPeWULc WeVW Rf VWaWLVWLcaO VLgQLfLcaQce (FaQ & 
ZhaQg, 2017).  The P YaOXeV deULYed fURP Whe UaQN 
GEE aQaO\VeV ZeUe cRQVLVWeQW aW p < .01 ZLWh WhRVe 
deULYed fURP a GaXVVLaQ GEE aSSURach.  CRQVe-
TXeQWO\, Whe effecW VL]eV fURP Whe UeVXOWV aVVXPLQg 
QRUPaO dLVWULbXWLRQ aUe UeSRUWed fRU eaVe Rf LQWeUSUe-
WaWLRQ.  OWheU SRVVLbOe cRQfRXQdeUV VXch aV age aQd 
SUeVeQce/abVeQce Rf BPD dLagQRVLV, ZhLch aSSeaUed 
WR dLffeU beWZeeQ VLWeV, ZeUe LQcOXded LQ Whe VeQVLWLY-
LW\ aQaO\VeV.  ReVXOWV ZeUe cRQVLVWeQW ZLWh WheVe cR-
YaULaWeV VR Whe\ ZeUe QRW LQcOXded LQ Whe aQaO\VeV 
UeSRUWed heUe.  GEE ZaV cRQdXcWed XVLQg Whe gee 
aQd aod SacNageV LQ R (CaUe\ eW aO., 2015; LeVQRff 
& LaQceORW, 2012; R CRUe TeaP, 2014). 
 
The aXWhRUV cRQdXcWed a SUeOLPLQaU\ aQaO\VLV Rf Whe 
cRVWV aQd cRVW-RffVeWV aVVRcLaWed ZLWh DBT-ACES 
UeOaWLYe WR SDBT. The SeUVRQ-SeULRd ZaV PRdeOed 
XVLQg LQdLYLdXaO PXOWLYaULabOe geQeUaOL]ed OLQeaU 
PRdeOV (GLM) fRU each UeVRXUce caWegRU\; WhaW LV, 
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LQSaWLeQW cRVWV, aQd ZRUNSOace aQd edXcaWLRQaO beQefLWV. IQ Whe DBT-ACES VWXd\ SeULRd, WheUe ZaV RQO\ PLVVLQg 
ZRUN aQd VchRRO daWa fRU WZR SaUWLcLSaQWV ZhR had dURSSed RXW. The PLVVLQg daWa ZaV accRXQWed fRU XVLQg LQYeUVe 
SURbabLOLW\ ZeLghWLQg LQ Whe GLM UegUeVVLRQV (SeaPaQ & WhLWe, 2013). SWaQdaUd eUURUV aQd S-YaOXeV ZeUe caOcXOaW-
ed XVLQg QRQ-SaUaPeWULc bRRWVWUaSSLQg WechQLTXeV WR heOS cRQWURO fRU VaPSOLQg XQceUWaLQW\ (GOLcN eW aO., 2007). 
 
ReVXOWV 
DePRgUaShLc aQd cOLQLcaO chaUacWeULVWLcV Rf Whe WhUee VaPSOeV aUe SURYLded LQ TabOe 1. The HaUbRU-UCLA VaPSOe 
had a hLgheU PeaQ age (M = 42) aV cRPSaUed WR LeQgeULch (M = 27) aQd HaUbRUYLeZ (M = 34). NRW aOO SaUWLcLSaQWV 
gUadXaWed Whe DBT-ACES SURgUaP (aOWhRXgh aOO aUe LQcOXded LQ Whe UeVXOWV SUeVeQWed).  DURSRXW ZaV hLgheVW aW HaU-
bRUYLeZ (Q=8, 38.1%) WheQ HaUbRU-UCLA (Q=2, 25%) aQd ORZeVW LQ GeUPaQ\ (Q=1, 6.3%). 
TabOe 1 DePRgUaShLc aQd COLQLcaO ChaUacWeULVWLcV 

 

 

          UW- 
   HaUbRUYLeZ 

(N = 21) 

HaUbRU- 
UCLA 
(N = 8) 

KOLQLN 
LeQgeULch 
(N = 16) 

Age       
       MeaQ 34.1 42.5 26.9 
       SD 9.3 10.8 10.6 

  N % N % N % 
FePaOe 20 95.2 8 100.0 14 87.5 
EWhQLcLW\             
       WhLWe 17 81.0 6 75.0 16 100.0 
       BOacN 0 0 1 12.5 0 0 
     LaWLQR/a 1 4.8 1 12.5 0 0 
     AVLaQ-PacLfLc IVOaQdeU 0 0 0 0 0 0 
     ML[ed 3 14.3 0 0 0 0 
HLgheVW EdXcaWLRQ             
     SRPe hLgh VchRRO RU OeVV 2 9.5 2 25.0 2 12.5 
     HLgh VchRRO RU GED 5 23.8 2 25.0 7 43.8 
     SRPe cROOege 6 28.6 1 12.5 1 6.3 
     CROOege gUadXaWe 6 28.6 2 25.0 6 37.5 
     PRVW-gUadXaWe edXcaWLRQ 2 9.5 1 12.5 0 0 
MaULWaO VWaWXV             
     SLQgOe, QeYeU PaUULed 16 76.2 7 87.5 12 75.0 
       MaUULed 1 4.8 1 12.5 3 18.8 
     DLYRUced RU VeSaUaWed 3 14.3 0 0 1 6.3 
HRPeOeVV 2 9.5 0 0 0 0 
BRUdeUOLQe SeUVRQaOLW\ dLVRUdeU dLag-

QRVLV 
20 95.2 8 100.0 16 100.0 

PULPaU\ A[LV I dLagQRVLV             
       DeSUeVVLYe dLVRUdeU 15 71.4 6 75.0 13 81.3 
       AQ[LeW\ dLVRUdeU 5 23.8 2 25.0 1 6.3 
CRPRUbLd A[LV I dLagQRVeV       
       MeaQ 2.4 1.2 1. 
       SD .97 1.0 1.08 
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WoUkplace and EdXcaWional OXWcomeV 
FLgXUe 1 LOOXVWUaWeV Whe UeVXOWV Rf WhLV VWXd\. HRXUV Rf ZRUN RU VchRRO LQcUeaVed RYeU WLPe, fURP aQ aYeUage Rf 5.8 
hRXUV/ZeeN aW PUe-SDBT WR 13.7 aW PUe-ACES aQd 30.3 hRXUV/ZeeN aW PRVW-ACES.  The SeUceQW Rf cOLeQWV cRP-
SeWLWLYeO\ ePSOR\ed RU eQUROOed LQ VchRRO aW OeaVW 20 hRXUV/ZeeN ZaV aW 15.6% (Q=7) aW PUe-SDBT aQd LQcUeaVed 
WR 33.3% (Q=15) aW PUe-ACES aQd WR 83.7% (Q=38) aW PRVW-ACES.  
 
FLgXUe 1 E[aPLQaWLRQ Rf DBT-ACES OXWcRPeV b\ SeWWLQg 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FLgXUe 1 aQd TabOe 2 LOOXVWUaWe ePSOR\PeQW aQd VchRRO deVcULSWLYe LQfRUPaWLRQ fRU each VeWWLQg aQd aW each WLPe 
SRLQW.  CRPSaULQg Whe VLWeV, cOLeQWV aW HaUbRU-UCLA ZeUe VORZeU WR eQgage LQ ZRUN aQd VchRRO aQd UaUeO\ dLd 
VR dXULQg SDBT (L.e., befRUe DBT-ACES) LQ cRPSaULVRQ WR cOLeQWV aW HaUbRUYLeZ aQd LeQgeULch. IW LV aOVR aS-
SaUeQW WhaW cOLeQWV LQ Whe QeZ cOLQLcV ZeUe PRUe OLNeO\ WR aWWeQd VchRRO WhaQ HaUbRUYLeZ cOLeQWV.  
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TabOe 2 E[aPLQaWLRQ Rf DBT-ACES RXWcRPeV b\ VeWWLQg 

 
FLgXUe 1 LOOXVWUaWeV Whe UeVXOWV fRU hRXUV Rf cRPSeWLWLYe ePSOR\PeQW SOXV eQUROOPeQW LQ VchRRO.  CRQWUROOLQg fRU dLffeU-
eQceV b\ VeWWLQg, cOLeQWV LQcUeaVed WheLU WLPe eQgaged LQ ePSOR\PeQW RU VchRRO b\ 7.96 hRXUV/ZeeN beWZeeQ Whe begLQ-
QLQg aQd eQd Rf SDBT (PUe-SDBT WR PUe-ACES) (Z = -2.97, S = .003).  CRQWUROOLQg fRU dLffeUeQceV b\ VeWWLQg, cOLeQWV 
LQcUeaVed WheLU WLPe LQ cRPSeWLWLYe ePSOR\PeQW RU eQUROOed LQ VchRRO b\ 16.65 hRXUV/ZeeN beWZeeQ Whe begLQQLQg aQd 
eQd Rf DBT-ACES (PUe-ACES WR PRVW-ACES) (Z = 6.02, S < .001).   
OQe Rf Whe bLggeVW dLffeUeQceV beWZeeQ Whe SDBT aQd DBT-ACES LV ZheWheU cOLeQWV achLeYed aW OeaVW 20 hRXUV SeU 
ZeeN Rf cRPSeWLWLYe ePSOR\PeQW aQd VchRRO eQUROOPeQW (aV caQ be VeeQ LQ TabOe 2 aQd FLgXUe 1).  CRQWUROOLQg fRU dLf-
feUeQceV b\ VeWWLQg, cOLeQWV ZeUe 63% OeVV OLNeO\ WR be ZRUNLQg RU aWWeQdLQg VchRRO aW OeaVW 20 hRXUV SeU ZeeN aW Whe 
begLQQLQg Rf SDBT WhaQ aW Whe VWaUW Rf DBT-ACES (ReOaWLYe RLVN [RR]=0.37, 95% CI: 0.18-0.75).  CRQWUROOLQg fRU 
dLffeUeQceV b\ VeWWLQg, cOLeQWV ZeUe 11.6 WLPeV PRUe OLNeO\ WR be ZRUNLQg RU aWWeQdLQg VchRRO RYeU 20 hRXUV SeU ZeeN aW 
Whe eQd cRPSaUed WR begLQQLQg Rf DBT-ACES (RR=11.6, 95% CI: 4.78-28.30). 
CoVW-BenefiW OXWcomeV 
TabOeV 3 aQd 4 cRQWaLQ deVcULSWLYe VWaWLVWLcV fRU Whe cRVW-beQefLW PeaVXUeV RbWaLQed aW each WLPe SRLQW, aV ZeOO aV Whe 

 

  UW-Harborǀieǁ Harbor-UCLA Klinik Lengerich 

  Pre- 
SDBT 

Pre-
ACES 

Post-
ACES 

Pre- 
SDBT 

Pre- 
ACES 

Post-
ACES 

Pre- 
SDBT 
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ACES 

Post-
ACES 
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hoursͬǁeek 

  

ϵ͘ϱй 

  

Ϯϴ͘ϲй 

  

ϴϬй 

  

Ϭ 

  

Ϭ 

  

ϯϳ͘ϱй 

  

ϲ͘ϯй 

  

ϭϴ͘ϴй 

  

ϰϲ͘ϳй 
 Hoursͬǁeek   

Mean 

  

ϯ͘ϳ 

  

ϭϭ͘ϳ 

  

Ϯϱ͘ϵ 

  

Ϭ͘ϴ 

  

ϯ͘ϰ 

  

ϭϲ͘ϭ 

  

ϯ͘Ϯ 

  

ϳ͘ϲ 

  

ϭϳ͘ϭ 
SD ϭϬ͘ϳ ϭϮ͘ϵ ϭϰ͘ϱ Ϯ͘ϭ ϲ͘ϯ ϭϯ͘Ϯ ϴ͘ϯ ϭϭ͘ϯ ϭϱ͘ϴ 

MaƚƌicƵlaƚed EdƵcaƟon 

 й Enrolled ϭϰ͘ϯй ϵ͘ϱй ϮϬй ϭϮ͘ϱй Ϯϱй ϳϱй ϭϴ͘ϴй ϰϯ͘ϴй ϱϯ͘ϯй 

 Hoursͬǁeek   

Mean 

  

Ϯ͘ϴ 

  

ϭ͘ϳ 

  

ϱ͘Ϭ 

  

Ϭ͘ϴ 

  

ϭ͘ϭ 

  

ϲ͘ϱ 

  

ϯ͘ϴ 

  

ϭϭ͘ϭ 

  

ϭϲ͘ϱ 
SD ϳ͘ϴ ϲ͘ϲ ϭϬ͘ϱ Ϯ͘ϭ Ϯ͘Ϯ ϰ͘ϯ ϵ͘Ϯ ϭϱ͘Ϯ ϭϴ͘Ϭ 

EmploǇmenƚ oƌ School 

 й AnǇ Ϯϴ͘ϲй ϲϲ͘ϳй ϵϬй Ϯϱй ϱϬй ϴϳ͘ϱй ϯϭ͘ϯй ϲϮ͘ϱй ϭϬϬй 

 й Greater than ϮϬ 
hoursͬǁeek 

  

ϭϵй 

  

ϯϯ͘ϯй 

  

ϴϱй 

  

Ϭ 

  

Ϭ 

  

ϳϱй 

  

ϭϴ͘ϴй 

  

ϱϬй 

  

ϴϲ͘ϳй 
 Hoursͬǁeek 

Mean 

  

ϲ͘ϱ 

  

ϭϯ͘ϰ 

  

ϯϬ͘ϵ 

  

ϭ͘ϱ 

  

ϰ͘ϱ 

  

ϮϮ͘ϲ 

  

ϲ͘ϵ 

  

ϭϴ͘ϳ 

  

ϯϯ͘ϲ 
SD ϭϮ͘ϯ ϭϰ͘ϯ ϭϰ͘Ϭ Ϯ͘ϴ ϲ͘Ϭ ϭϮ͘ϵ ϭϮ͘ϲ ϭϳ͘ϰ ϵ͘ϭ 
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aVVRcLaWed UaZ aQd SUedLcWed cRVW fLgXUeV. IQSaWLeQW YLVLWV feOO fURP aQ aYeUage Rf 2 PeaVXUed RYeU Whe 1 \eaU SULRU 
WR eQWeULQg SDBT (SUe-SDBT), WR aQ aYeUage Rf 0.05 afWeU SDBT (PUe-ACES), ZhLch ZaV XQchaQged fRU Whe \eaU 
afWeU DBT-ACES (PRVW-ACES). The PeaQ SUedLcWed cRVW dLffeUeQWLaO fRU Whe PUe-ACES YeUVXV PUe-SDBT SeULRd 
ZaV -$16,491 (SE=6,119; S=0.01); Vee TabOe 4. The PeaQ SUedLcWed cRVW dLffeUeQWLaO fRU PRVW-ACES YeUVXV PUe-
SDBT ZaV YeU\ VLPLOaU aW -$17,187 (SE=6,281; S=0.01). ThXV, Whe SUedLcWed cRVW dLffeUeQWLaO fRU Whe PRVW-ACES 
YV PUe-ACES SeULRd ZaV VWaWLVWLcaOO\ LQVLgQLfLcaQW ($-696; SE=392; S=.08), dXe WR QR fXUWheU chaQge LQ Whe XVe Rf 
LQSaWLeQW caUe dXULQg Whe DBT-ACES \eaU.  HRZeYeU, Whe SUedLcWed PRQeWaU\ beQefLW dLffeUeQWLaO fRU VchRRO aQd 
ZRUNSOace beQefLWV dXULQg Whe PRVW-ACES YV PUe-ACES SeULRd ZaV $546 (SE=123; S<0.001) dePRQVWUaWLQg WhaW 
Whe VchRRO aQd ZRUNSOace beQefLWV cRQWLQXed WR LQcUeaVe. 
The eVWLPaWed LQcUeaVe LQ YaOXe dXe WR UedXced LQSaWLeQW VWa\V aQd LQcUeaVed VchRRO/ZRUNfRUce SaUWLcLSaWLRQ dLd 
QRW VLgQLfLcaQWO\ RffVeW Whe eVWLPaWed SeU-cOLeQW cRVW Rf Whe LQWeUYeQWLRQ. The SeU-cOLeQW cRVW Rf Whe LQWeUYeQWLRQ 
ZRXOd haYe WR dURS WR aSSUR[LPaWeO\ $4,500 befRUe Whe eVWLPaWed RffVeW ZRXOd SURdXce a VWaWLVWLcaOO\ VLgQLfLcaQW 
QeW-PRQeWaU\ beQefLW. 
TabOe 3. DeVcULSWLYe SWaWLVWLcV aQd CRVWV b\ TLPe PeULRd     
  PUe-SDBT PUe-ACES PRVW-ACES 

IQSaWLeQW VLVLWV ± MeaQ (SD) 2 (5) 0.05 (.21) 0.05 (.21) 

HRXUV WRUNed ± MeaQ (SD) 3 (9) 9 (12) 21 (15) 

HRXUV LQ SchRRO ± MeaQ (SD) 3 (8) 5 (11) 9 (14) 

PUedLcWed IQSaWLeQW CRVWV ± MeaQ 
(SE) 

16,649 (6,114) 403 (245) 254 (363) 

PUedLcWed SchRRO aQd WRUNSOace 
BeQefLWV ± MeaQ (SE) 

246 (82) 492 (114) 1,038 (131) 

RaZ TRWaO CRVW ± MeaQ (SD) 16,451 
(40,443) 

-142 (1,901) -658 
(1,775) 

PUedLcWed TRWaO CRVW ± MeaQ (SE) 16,402 (6,125) -89 (290) -784 (386) 

  TabOe 4. PUedLcWed CRVW DLffeUeQWLaOV 

  TRWaO CRVWV IQSaWLeQW CRVWV SchRRO & WRUNSOace 
BeQefLWV 

  MeaQ (SE) P-YaOXe MeaQ (SE) P-YaOXe MeaQ (SE) P-YaOXe 
PUe-ACES YV. 
PUe-SDBT 

-16,491 (6,119) 0.01 -16,246 (6,122) 0.01 246 (100) 0.02 

PRVW-ACES YV. 
PUe-SDBT 

-17,187 (6,281) 0.01 -16,395(6,267) 0.01 792 (138) <0.001 

PRVW-ACES YV. 
PUe-ACES 

-696 (392) 0.08 -149 (351) 0.67 546 (123) <0.001 
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DiVcXVViRQ 
ThLV VWXd\ ZaV aQ RbVeUYaWLRQaO eYaOXaWLRQ Rf 
DBT-ACES LQ WhUee URXWLQe caUe RXWSaWLeQW VeW-
WLQgV.  ReVXOWV UeSOLcaWed Whe eaUOLeU fLQdLQgV 
(CRPWRLV eW aO., 2010) ZLWh VRPeZhaW hLgheU 
UaWeV Rf ePSOR\PeQW aQd VchRRO eQUROOPeQW 
achLeYed LQ Whe HaUbRUYLeZ aQd LeQgeULch VeW-
WLQgV aQd VOLghWO\ ORZeU UaWeV aW HaUbRU-UCLA.  
SchRRO eQUROOPeQW ZaV ORZeU fRU Whe HaUbRUYLeZ 
cOLeQWV WhaQ fRU cOLeQWV fURP HaUbRU-UCLA aQd 
LeQgeULch.  TheUe aUe a YaULeW\ Rf SRWeQWLaO e[-
SOaQaWLRQV fRU WhLV dLffeUeQce.  IQ LeQgeULch, edX-
caWLRQ LV PRUe acceVVLbOe aQd affRUdabOe cRP-
SaUed WR Whe UQLWed SWaWeV. CaOLfRUQLa aOVR haV a 
QXPbeU Rf edXcaWLRQaO SURgUaPV WR aVVLVW cOLeQWV 
LQ UeWXUQLQg WR ZRUN, VXch aV Whe CaOWORKV 
SURgUaP WhaW fXQdV PaQ\ cOLeQWV¶ WUeaWPeQW aW 
HaUbRU-UCLA.  IQ cRQWUaVW, WheUe aUe QR SaUWLcX-
OaU VXSSRUWV QRU LQceQWLYeV fRU aWWeQdLQg VchRRO 
LQ WaVhLQgWRQ SWaWe aQd WhXV HaUbRUYLeZ DBT-
ACES cOLeQWV aQd WheUaSLVWV OLNeO\ fRcXVed PRUe 
aWWeQWLRQ RQ LQcUeaVLQg ePSOR\PeQW.  
 
DeVSLWe WheVe dLffeUeQceV, Whe UeVXOWV aUe cRPSa-
UabOe acURVV aOO VLWeV aQd ZLWh Whe SUeYLRXV VWXd\.  
AOWhRXgh Whe UaWe Rf dURS RXW LQ Whe cXUUeQW VWXd\ 
(6.3 - 38.1%) ZaV OeVV WhaQ Whe SUeYLRXV feaVLbLO-
LW\ VWXd\ (44%), RXU fLQdLQgV OaUgeO\ UeSOLcaWe 
WhRVe Rf Whe eaUOLeU VWXd\, ZhLch fRXQd WhaW ZLWh 
adeTXaWe VXSSRUW, behaYLRUaOO\ VWabOe cOLeQWV eQ-
WeUed Whe ZRUNfRUce aQd eQUROOed LQ VchRRO aW 
hLgheU UaWeV WhaQ LQ SULRU QaWXUaOLVWLc ORQgLWXdLQaO 
VWXdLeV Rf WUeaWPeQW VeeNLQg LQdLYLdXaOV ZLWh 
BPD (SaQVRQe & SaQVRQe, 2012; ZaQaULQL eW aO., 
2009, 2012; ZLPPeUPaQ eW aO., 2012).  IQ Whe 
cOLQLcaO WULaO WhaW e[aPLQed ePSOR\PeQW RXW-
cRPeV, 58% Rf DBT aQd 40% Rf GPM SaUWLcL-
SaQWV ZeUe ZRUNLQg RU LQ VchRRO aW WZR \eaU fRO-
ORZ-XS (McMaLQ eW aO., 2012), cRPSaUed WR 87.5-
100% aW Whe eQd Rf DBT-ACES LQ Whe cXUUeQW 
VWXd\.  WhLOe Ze caQQRW be VXUe DBT-ACES 
caXVed WhLV effecW ZLWhRXW a cRQWURO gURXS, RXU 
UeVXOWV LQdLcaWe WhaW PeaQLQgfXO UecRYeU\ LV feaVL-
bOe aQd aWWaLQabOe fRU LQdLYLdXaOV dLVabOed b\ 
BPD ZhR aUe LQYeVWed LQ OLYLQg Zage ePSOR\-
PeQW.   
The cRVW-beQefLW aQaO\VLV fRXQd VXbVWaQWLaO VaY-

 

 

LQgV Rf Whe SURgUaP Rf RYeU $17,000 SeU cOLeQW 
cRPSaUed WR Whe \eaU SULRU WR SDBT.  The cRVW 
RffVeW dXULQg Whe SDBT SURgUaP ZaV SULPaULO\ 
dULYeQ b\ Whe decUeaVe LQ LQSaWLeQW VWa\V. HRZeY-
eU, eYLdeQce Rf VLgQLfLcaQW VchRRO aQd ZRUNSOace 
beQefLWV ZeUe aOVR RbVeUYed LQ bRWh Whe SDBT 
aQd DBT-ACES \eaUV cRPSaUed WR Whe \eaU SUL-
RU WR SDBT ZLWh Whe OaWWeU RYeU WhUee WLPeV Whe 
fRUPeU.  
IW LV cULWLcaO WR QRWe WhaW, OLNe Whe RULgLQaO eYaOXa-
WLRQ VWXd\ (CRPWRLV eW aO., 2010), WheVe DBT-
ACES SURgUaPV RQO\ eQUROO LQdLYLdXaOV ZLWh 
BPD ZhR haYe cRPSOeWed a SDBT SURgUaP aQd 
ZaQW WR SXUVXe OLYLQg Zage ePSOR\PeQW.  ThLV LV 
deOLbeUaWe aV DBT-ACES LV a YROXQWaU\ SURgUaP; 
LW LV QRW deVLgQed WR PRWLYaWe LQdLYLdXaOV WR ZaQW 
WR ZRUN Lf Whe\ dRQ¶W ZaQW WR, QRU WR heOS cOLeQWV 
ZhR dR QRW OLNe QRU beQefLW fURP DBT.  ThaW be-
LQg VaLd, WhLV LV a VeOecWLRQ bLaV WhaW PXVW be WaN-
eQ LQWR accRXQW ZheQ XQdeUVWaQdLQg Whe UeVXOWV.  
AV deVcULbed abRYe RQO\ 24% Rf HaUbRUYLeZ, 
22% Rf HaUbRU-UCLA, aQd 50% Rf LeQgeULch 
cOLeQWV ZhR VWaUWed SDBT eQWeUed DBT-ACES.  
WhLOe VRPe cOLeQWV had VXcceVVfXO ePSOR\PeQW 
RXWcRPeV LQ SDBT aQd WheUefRUe had QR Qeed fRU 
DBT-ACES, PaQ\ PRUe ZeUe XQLQWeUeVWed LQ RU 
dLd QRW feeO Uead\ WR ZRUN WRZaUd OLYLQg Zage 
ePSOR\PeQW, geWWLQg Rff Rf SV\chLaWULc dLVabLOLW\ 
RU beLQg fLQaQcLaOO\ LQdeSeQdeQW.   
 
ThLV Ue-eYaOXaWLRQ Rf DBT-ACES haV VeYeUaO 
RWheU OLPLWaWLRQV.  FLUVW, WhLV LQfRUPaWLRQ ZaV cRO-
OecWed aW Whe APeULcaQ VLWeV fURP cOLQLcLaQV aQd 
PedLcaO UecRUdV UaWheU WhaQ b\ LQdeSeQdeQW aV-
VeVVRUV ZLWh VWaQdaUdL]ed PeaVXUeV.  The daWa 
cROOecWLRQ dLffeUeQceV aV ZeOO aV dLffeUeQceV LQ 
DBT-ACES SURgUaP VL]e aQd VWUXcWXUe, cRXOd 
haYe Oed WR YaULabLOLW\ Rf Whe fLQdLQgV. ThLV OLPL-
WaWLRQ LV RffVeW b\ Whe RbMecWLYe QaWXUe Rf Whe RXW-
cRPe YaULabOeV ZhLch ZeUe caOcXOaWed Whe VaPe 
Za\ aW each VLWe. SecRQd, WhLV VWXd\ LQcOXded QR 
cRPSaULVRQ cRQdLWLRQ aQd caQQRW UXOe RXW UegUeV-
VLRQ WR Whe PeaQ RU QaWXUaO chaQge. NRU caQ Ze 
UXOe RXW WhaW Whe effecWV aUe dXe WR a VecRQd \eaU 
Rf aQ\ DBT baVed LQWeUYeQWLRQ. AQ addLWLRQaO 
OLPLWaWLRQ ZaV Whe OacN Rf daWa cROOecWed WR deWeU-
PLQe Whe YaU\LQg e[WeQW WR ZhLch each SaUWLcL-
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SaQW XWLOL]ed Whe LQWeUYeQWLRQ UeVRXUceV. IQdeed, 
Ze caOcXOaWed SeU-SaUWLcLSaQW cRVWV baVed RQ Whe 
eVWLPaWed aQQXaO cRVW Rf RSeUaWLQg Whe SURgUaP 
aV cRQdXcWed aW Whe RULgLQaO DBT-ACES VLWe VR 
RXWcRPeV caQQRW be dLUecWO\ geQeUaOL]ed WR VLWeV 
ZLWh dLffeUeQW VWUXcWXUeV RU caVeORadV. 
 
DeVSLWe WheVe OLPLWaWLRQV, WheUe aUe VeYeUaO 
VWUeQgWhV Rf WhLV eYaOXaWLRQ.  E[WeUQaO YaOLdLW\ LV 
hLgh.  AOO WhUee VeWWLQgV LPSOePeQWed DBT-
ACES LQ e[LVWLQg SURgUaPV XVLQg e[LVWLQg fXQd-
LQg aQd VWaff ZLWh QR cOLQLcaO SURcedXUeV chaQged 
fRU Whe SXUSRVeV Rf WhLV eYaOXaWLRQ. The LeQg-
eULch aQd HaUbRU-UCLA VLWeV UeceLYed OLPLWed 
WUaLQLQg LQ DBT-ACES aQd WhXV deYeORSed aQd 
cRQdXcWed WheLU DBT-ACES SURgUaPV LQde-
SeQdeQWO\.  ReVXOWV fURP LQdeSeQdeQW VLWeV OeQd 
ZeLghW WR Whe SURgUaP effecWLYeQeVV aV WheVe Ue-
VXOWV UeSOLcaWed Whe RULgLQaO eYaOXaWLRQ (CRPWRLV 
eW aO., 2010). A cOLQLcaO WULaO RU RWheU PeWhRdROR-
g\ ZLWh VWURQgeU cRQWUROV agaLQVW WhUeaWV WR LQWeU-
QaO YaOLdLW\ LV cOeaUO\ Whe Qe[W VWeS. 
 
The cXUUeQW VWXd\ SURYLdeV addLWLRQaO eYLdeQce 
WhaW DBT-ACES Pa\ aVVLVW cOLeQWV LQ WeUPV Rf 
LQcUeaVLQg bRWh Whe OLNeOLhRRd aQd aPRXQW Rf 
cRPSeWLWLYe ePSOR\PeQW aV ZeOO aV VchRRO eQ-
UROOPeQW.  MRUeRYeU, RXU UeVXOWV LQdLcaWe WhaW 
DBT-ACES SURgUaPV aUe caSabOe Rf geQeUaWLQg 
a OaUge QeW PRQeWaU\ beQefLW WR LQVXUeUV aQd VRcL-
eW\. FLQdLQgV \LeOd addLWLRQaO VXSSRUW fRU Whe 
geQeUaOL]abLOLW\ Rf DBT-ACES, ZhLch ZaV fXOO\ 
LPSOePeQWed LQ aQRWheU DBT SURgUaP LQ Whe 
UQLWed SWaWeV aV ZeOO aV RQe LQ GeUPaQ\. FLQaOO\, 
WhLV UeSOLcaWLRQ YaOLdaWeV Whe beQefLWV Rf ZRUN fRU 
WhRVe ZLWh PeQWaO heaOWh cRQdLWLRQV.  IW SURYLdeV 
fXUWheU hRSe WR LQdLYLdXaOV ZLWh BPD WhaW Whe\ 
caQ UecRYeU QRW RQO\ fURP Whe V\PSWRPV aQd cUL-
VLV Rf BPD bXW aOVR becRPe gaLQfXOO\ ePSOR\ed 
aQd fLQaQcLaOO\ LQdeSeQdeQW.   
 

AbbUeYLaWLRQ DeVcULSWLRQ 

DATCAP DUXg AbXVe TUeaWPeQW CRVW AQaO\VLV 
PURgUaP IQVWUXPeQW 

BLS BXUeaX Rf LabRU SWaWLVWLcV 
BPD bRUdeUOLQe SeUVRQaOLW\ dLVRUdeU 

IRB IQVWLWXWLRQaO ReYLeZ BRaUd 
DBT DLaOecWLcaO BehaYLRU TheUaS\ 
DBT-ACES DLaOecWLcaO BehaYLRU TheUaS\ ± Ac-

ceSWLQg Whe ChaOOeQgeV Rf EPSOR\PeQW 
aQd SeOf-SXffLcLeQc\ 

GEE GeQeUaOL]ed EVWLPaWLQg ETXaWLRQ 

GED GeQeUaO EdXcaWLRQaO DeYeORSPeQW 
GLM GeQeUaOL]ed LLQeaU MRdeOV 
LWL DeU LaQdVchafWVYeUbaQd WeVWfaOeQ-

LLSSe (The RegLRQaO AVVRcLaWLRQ Rf 
WeVWShaOLa-LLSSe) 

SDBT SWaQdaUd DLaOecWLcaO BehaYLRU TheUaS\ 
(aV deVcULbed LQ WUeaWPeQW PaQXaOV) 

SD SWaQdaUd DeYLaWLRQ 
SE SWaQdaUd EUURU 
UCLA UQLYeUVLW\ Rf CaOLfRUQLa, LRV AQgeOeV 

WA WaVhLQgWRQ SWaWe, USA 

LLVW Rf AbbUeYLaWLRQV 
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