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AbVWUacW
BACKGRO8ND 
<RXQJ SHRSOH ZLWK W\SH 1 GLDEHWHV LQ ORZ-DQG-PLGGOH LQFRPH FRXQWULHV IDFH 
PDQ\ FKDOOHQJHV LQ DFFHVVLQJ FDUH, ZLWK YDULRXV HVVHQWLDO VXSSOLHV QHHGHG IRU 
VXUYLYDO DQG ORQJ-WHUP KHDOWK.

AIM 
7R VWXG\ LQVXOLQ GHOLYHU\ GHYLFHV DQG JO\FDWHG KDHPRJORELQ (HEA1F) WHVWLQJ.

METHODS 
A VXUYH\ ZDV FRQGXFWHG LQ 2019 RI OHDGLQJ GLDEHWHV FHQWUHV LQ 41 FRXQWULHV 
VXSSRUWHG E\ WKH /LIH IRU D CKLOG 3URJUDP. 7KH VXUYH\ FRYHUHG QXPHURXV DVSHFWV 
FRQFHUQLQJ DYDLODELOLW\ DQG FRVWV DW DOO OHYHOV RI WKH KHDOWK V\VWHP, ORFDO XVDJH 
SDWWHUQV DQG DWWLWXGHV, REVWDFOHV, DQG RWKHU DVSHFWV.

RES8LTS 
7KLUW\-VHYHQ FRXQWULHV UHWXUQHG WKH VXUYH\ (90.2% UHVSRQVH UDWH). .H\ ILQGLQJV 
LQFOXGHG: 6\ULQJH XVH ZDV PRVW FRPPRQ (83.1%), IROORZHG E\ LQVXOLQ SHQV 
(16.7%) DQG SXPSV (0.2%). 48.6% RI SXEOLF KHDOWK V\VWHPV GLG QRW SURYLGH 
V\ULQJHV, HYHQ ZLWK D FR-SD\PHQW. 8VH RI VXERSWLPDO V\ULQJH/QHHGOH 
FRPELQDWLRQV ZDV FRPPRQ. 1HHGOHV ZHUH JHQHUDOO\ UHXVHG LQ DOPRVW DOO FRXQWULHV 
(94.3%, n = 35). AVLGH IURP GRQDWHG VXSSOLHV, WKHUH ZDV YDULDEOH DFFHVV WR HEA1F 
WHVWLQJ ZLWKLQ SXEOLF KHDOWK IDFLOLWLHV, DQG, ZKHQ DYDLODEOH, SDWLHQWV RIWHQ KDG WR 
FRYHU WKH FRVW. 3URYLVLRQ ZDV IXUWKHU FRPSURPLVHG E\ QXPHURXV SUREOHPV 
LQFOXGLQJ VWRFN-RXWV, DQG FKDOOHQJHV ZLWK XQGHUVWDQGLQJ WKH WHVW, HTXLSPHQW 
PDLQWHQDQFH, DQG UHIULJHUDWLRQ.

CONCL8SION 
/DUJH JDSV H[LVW IRU DGHTXDWH DFFHVV WR DSSURSULDWH LQVXOLQ GHOLYHU\ GHYLFHV DQG 
HEA1F WHVWLQJ. 3XEOLF KHDOWK V\VWHPV LQ ORZ-DQG-PLGGOH LQFRPH FRXQWULHV VKRXOG 
LQFUHDVH DIIRUGDEOH SURYLVLRQ. 7KHUH DUH DOVR QHHGV IRU VSHFLILF KHDOWK SURIHVVLRQDO 
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S://FUHDWLYHFRPPRQV.RUJ/OLFHQVHV
/E\-QF/4.0/
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CRUH WLS: ThiV VWXd\ UeYieZV acceVV WR iQVXliQ deliYeU\ deYiceV aQd gl\caWed haePRglRbiQ 
WeVWiQg VXSSlieV iQ 37 leVV-UeVRXUced cRXQWUieV. AlWhRXgh WheVe WZR eVVeQWial QRQ-iQVXliQ 
VXSSlieV aUe UeTXiUed WR effecWiYel\ PaQage T\Se 1 diabeWeV, Whe VWXd\¶V UeVXlWV 
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IN75OD8C7ION
CDUH IRU SHRSOH ZLWK W\SH 1 GLDEHWHV (71D) LQYROYHV D QXPEHU RI HVVHQWLDO VXSSOLHV, 
LQFOXGLQJ LQVXOLQ DQG LQMHFWLRQ GHYLFHV, EORRG JOXFRVH PRQLWRULQJ HTXLSPHQW, DQG 
JO\FDWHG KDHPRJORELQ (HEA1F) WHVWLQJ. FRU LQVXOLQ, PDQ\ KDYH WKRURXJKO\ DVVHVVHG 
DFFHVV WR FDUH>1-9@. 2Q D VPDOOHU VFDOH, WKLV KDV EHHQ GRQH IRU EORRG JOXFRVH PHWHUV DQG 
WHVW VWULSV>10-12@. HRZHYHU, WKLV KDV QRW \HW EHHQ FRPSUHKHQVLYHO\ GRQH IRU LQVXOLQ 
LQMHFWLRQ GHYLFHV DQG HEA1F WHVWLQJ HTXLSPHQW.

IQVXOLQ FDQ EH LQMHFWHG Yia V\ULQJH, SHQ, RU LQVXOLQ SXPS>13@. IQ 2015, RXU JURXS 
VXUYH\HG 71 FRXQWULHV, ILQGLQJ WKDW WKHUH ZDV QR JRYHUQPHQW SURYLVLRQ RI V\ULQJHV LQ 
12 FRXQWULHV DQG LQFRPSOHWH SURYLVLRQ LQ 24>6@, QHFHVVLWDWLQJ IDPLOLHV EX\LQJ WKHVH RXW-
RI-SRFNHW LQ SULYDWH UHWDLO SKDUPDFLHV. 2QO\ VL[ FRXQWULHV KDG IXOO JRYHUQPHQW 
SURYLVLRQ RI LQVXOLQ SHQV>6@. 0HDVXUHPHQW RI HEA1F LV DQ HVVHQWLDO FRPSRQHQW RI 
PRQLWRULQJ JO\FDHPLF FRQWURO, SURYLGLQJ FUXFLDO LQIRUPDWLRQ RQ UHFHQW EORRG JOXFRVH 
FRQWURO DQG WKH ULVN RI GHYHORSLQJ ORQJ-WHUP FRPSOLFDWLRQV. 7HVWLQJ HYHU\ WKUHH 
PRQWKV LV UHFRPPHQGHG LQ \RXQJ SHRSOH ZLWK 71D>14,15@, ZLWK HEA1FHLWKHU EHLQJ 
PHDVXUHG LQ D ODERUDWRU\ RU LQ FOLQLF E\ SRLQW-RI-FDUH WHVWLQJ (32C7). 32C7 LV WKH PRVW 
VXLWDEOH PHWKRG WR LQIRUP WUHDWPHQW FKDQJHV DV LW SURYLGHV LPPHGLDWH UHVXOWV ZKLFK 
FDQ EH GLVFXVVHG ZLWK WKH SDWLHQW DQG XVHG WR JXLGH DQ\ UHTXLUHG FKDQJHV LQ 
PDQDJHPHQW>16@. HRZHYHU, DFFHVV WR HLWKHU PHWKRG FDQ EH SRRU LQ ORZ-DQG-PLGGOH 
LQFRPH FRXQWULHV (/0ICV). IQ D VWXG\ RI 15 VXFK FRXQWULHV, HEA1F WHVWLQJ ZDV QRW 
DYDLODEOH DW DOO LQ WZR FRXQWULHV, IUHH LQ RQH FRXQWU\, DQG UHTXLUHG D FR-SD\PHQW LQ 12 
FRXQWULHV, ZLWK 90% RI IDPLOLHV UHTXLULQJ DVVLVWDQFH ZLWK WKH FRVW>17@. EYHQ LQ PDMRU 
\RXWK GLDEHWHV FHQWUHV, 32C7 PD\ QRW EH DYDLODEOH. 2XU JURXS SUHYLRXVO\ UHSRUWHG 
SURYLVLRQ LQ 37% RI ORZ-LQFRPH FRXQWULHV, DQG 50% RI ORZHU-PLGGOH LQFRPH 
FRXQWULHV>6@.

7R DGGUHVV WKHVH JDSV LQ NQRZOHGJH DERXW LQVXOLQ GHOLYHU\ GHYLFHV DQG HEA1F 
WHVWLQJ, WKH /LIH IRU D CKLOG 3URJUDP (/FAC)>18@ XQGHUWRRN D VXUYH\ RI /FAC-VXSSRUWHG 
KHDOWK FHQWUHV LQ 37 FRXQWULHV WR DVVHVV FXUUHQW JOREDO DFFHVV WR WKHVH FRPSRQHQWV RI 
71D FDUH.

MA7E5IAL6 AND ME7HOD6
SXUYe\
7KLV VWXG\ ZDV GRQH Yia PHDQV RI D VXUYH\. 6XUYH\ TXHVWLRQV FRYHUHG SURYLVLRQ, FRVW, 
DQG DYDLODELOLW\ RI HEA1F WHVWLQJ DQG LQVXOLQ LQMHFWLRQ GHYLFHV ZLWKLQ UHVSRQGHQW·V 
FRXQWULHV. AYDLODELOLW\ RI HEA1F WHVWLQJ DQG V\ULQJHV/SHQV LQ QDWLRQDO KHDOWK V\VWHPV 
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ZDV HVWLPDWHG E\ WKH FHQWUH UHVSRQGHQW RQ D VFDOH RI 100% EHLQJ DOZD\V DYDLODEOH, 75% 
PRVWO\ DYDLODEOH, 50% VRPHWLPHV DYDLODEOH, 25% UDUHO\ DYDLODEOH, DQG 0% QHYHU 
DYDLODEOH. 7KH GUDIW ZDV ILQDOLVHG DIWHU SHHU UHYLHZ WR IRXU JOREDO 71D H[SHUWV. 
7UDQVODWLRQV LQWR FUHQFK DQG 6SDQLVK ZHUH GRQH E\ ELOLQJXDO GLDEHWHV H[SHUWV. 7KH IXOO 
VXUYH\ LV LQ ASSHQGL[ A LQ WKH 6XSSOHPHQWDU\ PDWHULDOV.

SXUYe\ UeVSRQdeQWV
7KH VXUYH\ ZDV VHQW WR WKH VHQLRU OHDG LQ WKH PDLQ GLDEHWHV FHQWUHV VXSSRUWHG E\ WKH 
/FAC SURJUDP LQ 41 FRXQWULHV. FRXU FHQWUHV LQ IRXU GLIIHUHQW FRXQWULHV GLG QRW UHWXUQ 
WKH TXHVWLRQQDLUH.

5HVSRQVHV ZHUH UHFHLYHG IURP 37 FRXQWULHV: A]HUEDLMDQ, BDQJODGHVK, BROLYLD, 
BXUNLQD FDVR, BXUXQGL, CHQWUDO AIULFDQ 5HSXEOLF, DHPRFUDWLF 5HSXEOLF RI CRQJR, 
DRPLQLFDQ 5HSXEOLF, EFXDGRU, EULWUHD, EWKLRSLD, GKDQD, GXDWHPDOD, GX\DQD, HDLWL, 
IQGLD, JDPDLFD, /LEHULD, 0DOGLYHV, 0DOL, 0DXULWDQLD, 0H[LFR, 1HSDO, 1LJHULD, 1RUWK 
.RUHD, 3DNLVWDQ, 3KLOLSSLQHV, 5HSXEOLF RI CRQJR, 5ZDQGD, 6UL /DQND, 6W /XFLD, 
7DMLNLVWDQ, 7DQ]DQLD, 7RJR, 8JDQGD, 8]EHNLVWDQ, DQG 9LHWQDP. 7KH JHRJUDSKLF 
GLVWULEXWLRQ RI UHVSRQGHQW FRXQWULHV ZDV AIULFD (16 FRXQWULHV), APHULFDV (QLQH), AVLD 
(HLJKW), CDXFDVXV/CHQWUDO AVLD (3) DQG :HVWHUQ 3DFLILF (1) ZLWK 44.4% EHLQJ ORZ-
LQFRPH FRXQWULHV, 33.3% ORZHU-PLGGOH, DQG 22.2% XSSHU-PLGGOH. 

7KH W\SHV RI UHVSRQGHQWV ZHUH DV IROORZV: 20 QDWLRQDO GLDEHWHV DVVRFLDWLRQ FKLHIV, 
ILYH GLDEHWHV QRQJRYHUQPHQWDO RUJDQLVDWLRQV GRLQJ H[WHQVLYH ZRUN LQ GLDEHWHV FDUH, 
VHYHQ JRYHUQPHQW KRVSLWDOV, WZR VHQLRU HQGRFULQRORJLVWV, WZR 0LQLVWU\ RI HHDOWK 
RIILFLDOV, DQG RQH PLVVLRQ KRVSLWDO.

CRVWV ZHUH REWDLQHG LQ ORFDO FXUUHQF\ DQG WKHQ FRQYHUWHG WR 86 GROODU DW WKH WLPH. 
:KHQ SULFHV DQG IUHTXHQFLHV RI HEA1F WHVWV DQG LQVXOLQ LQMHFWLRQV ZHUH UHSRUWHG DV 
UDQJHV, WKH PHDQ YDOXHV ZHUH XVHG IRU DQDO\VLV. :KHQ QHFHVVDU\, IROORZ XS TXHVWLRQV 
ZHUH FODULILHG E\ H-PDLO, RU 6N\SH. 7KH RSHQ VRXUFH PRELOH GDWD FROOHFWLRQ SURJUDP 
.RBR 7RROER[ (CDPEULGJH, 0DVVDFKXVHWWV) ZDV XVHG IRU UHFRUGLQJ UHWXUQHG VXUYH\V. 
:KHQ DOO VXUYH\V ZHUH UHWXUQHG, GDWD ZHUH LQSXWWHG LQWR E[FHO DQG GHVFULSWLYH 
VWDWLVWLFV ZHUH GHULYHG. 7KH Q IRU DOO UHVXOWV LV 37 XQOHVV RWKHUZLVH VWDWHG.

5E68L76
IQVXOiQ deOiYeU\ deYiceV
:LWKLQ WKH 37 FHQWUHV, WKH DYHUDJH SHUFHQWDJH RI WKRVH LQMHFWLQJ LQVXOLQ Yia V\ULQJHV 
ZDV 83.1% DQG SHQV 16.7%. 2QO\ WKUHH FRXQWULHV KDG KLJKHU SHQ WKDQ V\ULQJH XVH: 
9LHWQDP (97%/3% UHVSHFWLYHO\), 0DOGLYHV (92%/0%) DQG GX\DQD (65%/35%), ZLWK 
DRPLQLFDQ 5HSXEOLF DQG EFXDGRU KDYLQJ DQ HYHQ VSOLW.

29 RI WKH 37 FHQWUHV (78.4%) SURYLGHG V\ULQJHV WR HQUROOHG SDWLHQWV. 2I WKHVH 29, QLQH 
FHQWUHV (31.0%) KDG WR SXUFKDVH WKHVH DQG WZHQW\ FHQWUHV (69.0%) UHFHLYHG GRQDWLRQV. 
7KH PHDQ FRVW WR FHQWUHV ZKR KDG WR SXUFKDVH V\ULQJHV ZDV $0.32 SHU V\ULQJH, UDQJLQJ 
IURP $0.04 LQ 8]EHNLVWDQ WR $0.97 LQ GXDWHPDOD. 6L[ FHQWUHV FKDUJHG SDWLHQWV IRU 
V\ULQJHV, ZLWK D PHDQ SULFH RI $0.23. AOO RI WKH FHQWUHV WKDW UHFHLYHG GRQDWLRQV 
SURYLGHG WKHVH IUHH-RI-FKDUJH WR SDWLHQWV. 2QO\ RQH FHQWUH WKDW SXUFKDVHG V\ULQJHV 
SURYLGHG WKHVH IUHH RI FKDUJH WR SDWLHQWV.

5HVSRQGHQWV ZHUH DVNHG WR GHVLJQDWH ZKHUH \RXQJ SHRSOH FRXOG REWDLQ LQVXOLQ 
V\ULQJHV RXWVLGH RI WKHLU FHQWUHV. 45.9% RI UHVSRQGHQWV (n = 17) VWDWHG WKH\ ZHUH 
SURYLGHG RQO\ LQ SULYDWH UHWDLO SKDUPDFLHV, 21.6% (n = 8) LQ SXEOLF KHDOWK V\VWHP DQG 
SULYDWH UHWDLO SKDUPDFLHV, 18.9% (n = 7) WKH SXEOLF KHDOWK V\VWHP DQG SULYDWH UHWDLO 
SKDUPDF\ DQG SXEOLF KHDOWK LQVXUDQFH, 5.4% (n = 2) RQO\ WKH SXEOLF KHDOWK V\VWHP, 
5.4% (n = 2) WKH SXEOLF KHDOWK V\VWHP DQG SXEOLF KHDOWK LQVXUDQFH SURJUDP, DQG 2.7% (
n = 1) SULYDWH UHWDLO SKDUPDFLHV DQG SXEOLF KHDOWK LQVXUDQFH SURJUDP. 7DEOH 1 GHWDLOV 
WKH FRVWV RI V\ULQJHV ZLWKLQ WKHVH VHWWLQJV.

ELJKWHHQ FRXQWULHV (48.6%) VWDWHG WKDW WKH\ EHOLHYHG \RXQJ SDWLHQWV UHFHLYLQJ 
SULYDWH WUHDWPHQW LQ WKH UHVSHFWLYH FRXQWU\ PRVWO\ XVHG V\ULQJHV, ZKLOH VL[WHHQ (43.2%) 
VWDWHG SHQV. 2QH UHVSRQGHQW (2.7%) VWDWHG ERWK, DQG WZR (5.4%) GLG QRW DQVZHU. IQ QR 
FRXQWU\ ZHUH SXPSV WKH PRVW FRPPRQ GHOLYHU\ PHFKDQLVP IRU SULYDWH SDWLHQWV.

7KH FRPPRQHVW V\ULQJH YROXPH XVHG LQ FRXQWULHV ZDV 1 FF/P/ >95.5% UHVSRQVH UDWH 
(n = 35), 42.9% (n = 15) XVLQJ WKHVH@. 7KH FRPPRQHVW QHHGOH VL]H XVHG ZDV D QHHGOH 
OHQJWK RI 3/16 LQFK (5 PP) >89.1% (n = 33) UHVSRQVH UDWH, ZLWK 48.5% (n = 16) XVLQJ 
WKHVH@. 7KH FRPPRQHVW QHHGOH JDXJH ZDV 28 QHHGOH JDXJH >86.4% (n = 32) UHVSRQVH 
UDWH, ZLWK 43.8% (n = 14) XVLQJ WKHVH@. 6SHFLILF FKDOOHQJHV ZHUH UHSRUWHG E\ LQGLYLGXDO 
FRXQWULHV: IQ EFXDGRU, V\ULQJHV ZHUH IUHH LQ WKH SXEOLF KHDOWK V\VWHP EXW WKH 
UHVSRQGHQW QRWHG WKH OHQJWKV DYDLODEOH ZHUH LQDSSURSULDWHO\ ORQJ IRU SDHGLDWULF FDVHV 
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7DEOH 1 6\ULQJH SURYLVLRQ DQG FRVWV

6HWWLQJ % RI VHWWLQJV ZKHUH V\ULQJHV DUH IUHH 
RI FKDUJH

MHDQ (UDQJH), UDQJH, FRVWV RI D V\ULQJH WR WKH SDWLHQW (IRU V\VWHPV QRW 
SURYLGLQJ IRU IUHH)

3XEOLF KHDOWK V\VWHP 47.4 $0.27, $0.04 (8]EHNLVWDQ)-$0.97 (7DMLNLVWDQ)

3ULYDWH UHWDLO SKDUPDF\ 0.0 $0.29, $0.07 (EULWUHD)-$1.25 (BROLYLD)

3XEOLF KHDOWK LQVXUDQFH 
SURJUDP

50.0 $0.19, $0.10 (BXUXQGL)-$0.28 (1LJHULD)

7DEOH 2 SURYLGHV IXUWKHU GHWDLOV.
74.3% (n = 26) RI UHVSRQGHQWV LQGLFDWHG WKDW SDWLHQWV SUHIHUUHG SHQV, 20.0% (n = 7) 

V\ULQJHV, DQG 5.7% (n = 2) ERWK. 7KH PRVW FRPPRQ LQMHFWLRQ VLWH ZDV WKLJKV, IROORZHG 
E\ VWRPDFK. 7DEOH 3 SURYLGHV IXUWKHU GHWDLO. 7KH PRVW FRPPRQ DJH WKDW FHQWUHV 
HGXFDWHG SDWLHQWV ZLWK WKH WRROV WR EHJLQ VHOI-DGPLQLVWHULQJ LQVXOLQ LQMHFWLRQV ZDV 10 
\HDUV ROG, IROORZHG E\ HLJKW \HDUV ROG. 7DEOH 4 SURYLGHV IXUWKHU GHWDLO. IQ EFXDGRU, 
JDPDLFD, 3DNLVWDQ, 7DMLNLVWDQ, DQG 7DQ]DQLD, UHVSRQGHQWV QRWHG WKDW WKLV ZRXOG YDU\ RQ 
DQ LQGLYLGXDO SDWLHQW EDVLV. 5HVSRQGHQWV IURP 3KLOLSSLQHV DQG 6W /XFLD GLG QRW 
DQVZHU.

IQ WHUPV RI QHHGOH UHXVH, UHVSRQGHQWV QRWHG WKDW SDWLHQWV PRVWO\ WHQGHG WR XVH WKHLU 
QHHGOH PRUH WKDQ RQFH, EXW OHVV WKDQ ILYH WLPHV EHIRUH GLVSRVDO, ZLWK 35 FHQWUHV 
UHVSRQGLQJ (VHH 7DEOH 5).

AV D UHVXOW RI QHHGOH UHXVH, 13.9% (n = 5) RI UHVSRQGHQWV VWDWHG LQIHFWLRQ LVVXHV ZHUH 
´FRPPRQµ, 33.3% (n = 12) ´QRW XQFRPPRQµ, 30.6% (n = 11) KDG VHHQ 1-2 LVRODWHG FDVHV, 
DQG 22.2% (n = 8) KDG QRW VHHQ DQ\ LQIHFWLRQV. 7KH FHQWUH LQ EWKLRSLD FRPPHQWHG WKDW 
DQ LQWHUUXSWHG V\ULQJH VXSSO\ KDG OHG WR H[WHQVLYH UHXVH DQG PRUH SDLQIXO LQMHFWLRQV 
ZHUH UHSRUWHG. 7KH UHVSRQGHQW IURP 5ZDQGD VWDWHG WKDW OLSRK\SHUWURSK\ ZDV 
VRPHWLPHV VHHQ EXW WKLV PD\ KDYH EHHQ GXH WR LQDSSURSULDWH LQMHFWLRQ WHFKQLTXH.

FRU OLSRK\SHUWURSK\, 5.4% (n = 2) VWDWHG WKLV ZDV YHU\ FRPPRQ, 18.9% (n = 7) 
FRPPRQ, 43.2% (n = 16) QRW XQFRPPRQ, 18.9% (n = 7) KDG VHHQ 1-2 LVRODWHG FDVHV, DQG 
13.5% (n = 5) KDG QHYHU VHHQ LW.

62.5% (n = 20) RI UHVSRQGHQWV VWDWHG WKH\ EHOLHYHG LPSURSHU GLVSRVDO RI LQVXOLQ 
V\ULQJHV/SHQV ZDV D SUREOHP LQ WKHLU FRXQWU\, ZKLOVW 37.5% (n = 12) GLG QRW. 52.7% RI 
UHVSRQGHQWV (n = 19) QRWHG WKDW WKHUH ZDV RIILFLDO QDWLRQDO JXLGDQFH RQ WKH VDIH 
GLVSRVDO RI QHHGOHV, ZKLOVW 47.2% (n = 17) VWDWHG WKHUH ZDV QRW.

0RVW UHVSRQGHQWV (74.3%, n = 26) QRWHG WKDW \RXQJ SHRSOH H[SHULHQFH IHHOLQJ 
VWLJPDWL]HG ZKHQ LQMHFWLQJ WKHLU LQVXOLQ ZLWK V\ULQJHV LQ SXEOLF. 7ZR UHVSRQGHQWV GLG 
QRW DQVZHU.

HbA1c WeVWiQg
2I WKH 37 FRXQWULHV, 83.8% (n = 31) SURYLGHG HEA1F WHVWLQJ DW WKH FHQWUHV DQG 16.2% (n 
= 6) GLG QRW. 2I WKH 31 FHQWUHV WKDW GLG SURYLGH WHVWLQJ, 22 (71.0%) SURYLGHG 32C7, 
HLJKW (36.4%) XVHG ODERUDWRU\ DQDO\VLV, DQG RQH (3.2%) ERWK PHWKRGV. :KHQ SURYLGHG, 
WKH DYHUDJH DQQXDO IUHTXHQF\ RI HEA1F WHVWLQJ IRU \RXQJ SHRSOH ZLWK 71D ZDV 3.0 � 
1.58 (PHDQ � 6D), ZLWK D UDQJH RI 1-4 WHVWV.

2I WKH 31 FHQWUHV WKDW SURYLGHG WHVWLQJ, 20 (65.5%) KDG WR SD\ IRU HEA1F WHVW 
FDUWULGJHV/ODERUDWRU\ UHDJHQWV, DQG 11 (35.5%) UHFHLYHG WKHVH E\ GRQDWLRQ IURP /FAC. 
7KH PHDQ FRVW WR WKH FHQWUH ZKHQ SXUFKDVHG ZDV $6.89 (UDQJH $2.20 LQ 6UL /DQND -
$14.80 LQ 6W /XFLD). ELJKWHHQ (58.1%) SURYLGHG WHVWV IUHH-RI-FKDUJH WR \RXQJ SHRSOH 
ZLWK 71D, DQG IRU WKH 13 FHQWUHV WKDW GLG FKDUJH, WKH PHDQ FRVW ZDV $9.34 SHU WHVW 
(UDQJH $2.36 LQ 0H[LFR-$18.50 LQ 6W /XFLD).

78.4% RI UHVSRQGHQWV (n = 29) VWDWHG WKDW HEA1F WHVWLQJ ZDV SURYLGHG LQ VRPH 
OHYHO(V) RI WKHLU UHVSHFWLYH QDWLRQDO KHDOWK V\VWHPV ² VHH 7DEOH 6. ELJKW FRXQWULHV KDG QR 
SURYLVLRQ RI HEA1F WHVWLQJ LQ WKH SXEOLF KHDOWK V\VWHP.

5HVSRQGHQWV ZHUH DVNHG ZKHWKHU WKH\ WKRXJKW WKH HGXFDWLRQ/VXSSRUW SURYLGHG DW 
WKHLU FHQWUH ZDV DGHTXDWH, DQG ZKHWKHU WKH\ WKRXJKW SDWLHQWV ZHUH SURYLGHG ZLWK WKH 
NQRZOHGJH DQG VWUDWHJLHV WR KHOS JXLGH LPSURYHPHQWV LQ WKHLU JO\FDHPLF FRQWURO. 
7KLUW\-ILYH FHQWUHV UHVSRQGHG, ZLWK 27 (77.1%) VWDWLQJ WKDW LW ZDV DGHTXDWH DQG HLJKW 
(22.9%) WKDW LW ZDV LQDGHTXDWH. 7KLV TXHVWLRQ ZDV DOVR DVNHG DERXW WKH SXEOLF KHDOWK 
V\VWHP, ZLWK 23 FHQWUHV UHVSRQGLQJ. 6L[ UHVSRQGHQWV (26.1%) VWDWHG WKH 
HGXFDWLRQ/VXSSRUW ZDV DGHTXDWH, DQG 17 (73.9%) LQDGHTXDWH.

7KH PHDQ � 6D FRVW RI DQ HEA1F WHVW ZLWKLQ D SULYDWH ODERUDWRU\ ZDV $15.42 � 
$12.46, UDQJH $4.00 LQ 9LHWQDP-$28.85 LQ 0H[LFR (UHSRUWHG IRU 34 FRXQWULHV). 7KLV 
FRPSDUHG WR DQ DYHUDJH FRVW RI $10.87 � $1.09 (UDQJH $9.74-$11.92) LQ SXEOLF KHDOWK 
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7DEOH 2 6\ULQJH YROXPH DQG QHHGOH OHQJWK DQG JDXJH

6\ULQJH YROXPH (Q = 37)

1 P//FF 0.5 P//FF 0.3 P//FF

3HUFHQWDJH 42.9 (n = 15) 34.3 (n = 12) 22.9 (n = 8)

1HHGOH OHQJWK (n = 33)

5/16µ (8 PP) 3/16µ (5 PP) 1/8µ (4 PP)

3HUFHQWDJH 36.4 (n = 12) 48.5 (n = 16) 15.2 (n = 5)

1HHGOH JDXJH (n = 32)

28 29 30 31

3HUFHQWDJH 43.8 (n = 14) 15.6 (n = 5) 15.6 (n = 5) 25.0 (n = 8)

7DEOH 3 IQMHFWLRQ VLWHV HQFRXUDJHG E\ GLDEHWHV FHQWUHV

IQMHFWLRQ VLWHV NXPEHU (%) RI FHQWUHV

7KLJKV 36 (97.2)

6WRPDFK 35 (94.5)

BDFN RI DUP 21 (56.7)

BXWWRFNV 19 (51.3)

FURQW RI DUP 12 (32.4)

2WKHU 1 (2.7)

7DEOH 4 AJHV UHFRPPHQGHG WR EHJLQ VHOI-DGPLQLVWUDWLRQ RI LQVXOLQ LQMHFWLRQ

AJH (\U) NXPEHU (%) RI FHQWUHV

� 5 3 (10.0)

6 4 (13.3)

7 2 (6.7)

8 6 (20.0)

9 2 (6.7)

10 9 (30.0)

11 1 (3.3)

� 12 3 (10.0)

7DEOH 5 NHHGOH UHXVH

7LPHV QHHGOH XVHG EHIRUH GLVSRVDO NXPEHU (Q %) RI FHQWUHV

6LQJOH XVH 2 (5.7)

7ZR WR IRXU 18 (51.4)

FLYH WR QLQH 10 (28.6)

7HQ RU PRUH 5 (14.3)

VHWWLQJV, ZKHQ LW ZDV DYDLODEOH WKHUH. 41.4% RI FRXQWU\ UHVSRQGHQWV (n = 37) VWDWHG WKDW 
HEA1F WHVWLQJ ZDV FRYHUHG LQ RQH RU PRUH KHDOWK LQVXUDQFH SURJUDP ZLWKLQ WKHLU 
UHVSHFWLYH FRXQWU\.

6XUYH\ UHVSRQGHQWV ZHUH DVNHG WR LGHQWLI\ WKH PDLQ FKDOOHQJHV LQ SURYLGLQJ HEA1F 
WHVWLQJ DW WKHLU FHQWUHV. 7KLUW\-WZR FHQWUHV UHVSRQGHG. 7DEOH 7 VKRZV WKH QXPEHU RI 
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7DEOH 6 GO\FDWHG KDHPRJORELQ SURYLVLRQ ZLWKLQ WKH 29 FRXQWULHV WKDW KDG VRPH SXEOLF KHDOWK SURYLVLRQ

3URYLVLRQ MHDVXUHPHQW PHWKRGV CRVWV SHU WHVW AYDLODELOLW\

LHYHO (V) RI 
KHDOWK 
V\VWHP 
VHWWLQJV

FUHTXHQF\ RI 
SURYLVLRQ LQ 
GHILQHG VHWWLQJ

3OC7 LDERUDWRU\ 
DQDO\VLV BRWK

NXPEHU 
(SHUFHQWDJH) 
SURYLGLQJ DW QR FRVW 
WR SDWLHQW

MHDQ FRVW WR 
SDWLHQW (ZKHQ 
QRW SURYLGHG IRU 
IUHH)

5DQJH RI FRVW WR 
SDWLHQW

MHDQ 
DYDLODELOLW\ 
(ZKHQ 
SURYLGHG)

3ULPDU\ 
KHDOWK FDUH 
IDFLOLW\

6 (20.7) 3 3 0 2 (33.3) $10.95 $6.44 (DRPLQLFDQ 
5HSXEOLF)-$17.41 
(3KLOLSSLQHV)

62.5%

DLVWULFW DQG 
UHJLRQDO 
KRVSLWDOV

27 (93.1) 7 15 5 4 (14.8) $9.74 $4.00 (EWKLRSLD DQG 
8]EHNLVWDQ)-$27.75 
(6W /XFLD)

67.5%

7HUWLDU\ 
KRVSLWDO

26 (89.7) 4 18 4 9 (34.6) $11.92 $4.00 (EWKLRSLD)-
$29.00 (CHQWUDO 
AIULFDQ 5HSXEOLF)

75.5%

32C7: 3RLQW-RI-FDUH WHVWLQJ.

7DEOH 7 MDLQ FKDOOHQJHV LQ SURYLGLQJ JO\FDWHG KDHPRJORELQ WHVWLQJ

CKDOOHQJH NXPEHU (%) RI FHQWUHV UHSRUWLQJ WKLV FKDOOHQJH

CDUWULGJH FRVW 23 (70.9)

6WRFNRXWV 22 (68.8)

0DLQWHQDQFH RI WHVWLQJ PDFKLQH 21 (65.6)

0DFKLQH FRVW 18 (56.3)

AGHTXDWH VXSSOLHV 15 (46.9)

7UDLQHG VWDII 15 (46.9)

5HIULJHUDWLRQ 11 (34.4)

AGHTXDWH RYHUVLJKW RI VXSSOLHV 9 (28.1)

2WKHU FKDOOHQJHV 8 (25.0)

UHVSRQGHQWV UHSRUWLQJ HDFK SUH-GHILQHG SRWHQWLDO FKDOOHQJH. FXUWKHU LQIRUPDWLRQ LV LQ 
ASSHQGL[ B RI 6XSSOHPHQWDU\ PDWHULDOV.

7KLUW\-RQH UHVSRQGHQWV DQVZHUHG D TXHVWLRQ DERXW ZKHWKHU WKH\ KDG H[SHULHQFHG 
DQ LQWHUUXSWLRQ LQ EHLQJ DEOH WR SURYLGH WHVWLQJ GXH WR VWRFN-RXWV RI FDUWULGJHV 
/UHDJHQWV. 7ZHQW\-HLJKW UHVSRQGHQWV (90.3%) VWDWHG WKH\ KDG DQG WKUHH (9.7%) KDG QRW. 
7KH OHQJWK RI LQWHUUXSWLRQ UDQJHG IURP RQH PRQWK LQ EULWUHD WR 36 PR LQ 6W. /XFLD, 
ZLWK D PHDQ RI 10.5 PR. 5HVSRQGHQWV UHSRUWHG WKDW YDULRXV DOWHUQDWH PHWKRGV RI 
DVVHVVLQJ RYHUDOO EORRG JOXFRVH FRQWURO ZHUH XVHG LQ WKH VWRFN-RXW SHULRGV. 7KHVH 
LQFOXGHG VHQGLQJ SDWLHQWV WR SXEOLF RU SULYDWH H[WHUQDO KHDOWK IDFLOLWLHV. 2WKHUV VDLG 
WKH\ UHYLHZHG SDWLHQWV· JOXFRVH PHDVXUHPHQWV (UDQGRP, IDVWLQJ, SRVWSUDQGLDO, RU 
WKRVH UHFRUGHG ZLWKLQ ORJERRNV), ZKLOH D QXPEHU VDLG WKH\ UHOLHG RQ DQWKURSRPHWULF 
PHDVXUHPHQWV DQG JHQHUDO ZHOOEHLQJ. 6RPH UHVSRQGHQWV VDLG WKH\ KDG QR DOWHUQDWLYH 
PHWKRGV LQ SODFH.

5HVSRQGHQWV ZHUH DVNHG WR ZKHWKHU WKH\ NQHZ RI \RXQJ SHRSOH ZLWK 71D ZKR KDG 
IRUJRQH HEA1F WHVWLQJ GXH WR FRVW RU RWKHU EDUULHUV. 7KLUW\-IRXU UHVSRQGHG, 76.5% (n = 
26) VWDWHG ´\HVµ 23.5% (n = 8) VWDWHG ´QRµ.

FXUWKHU GHWDLOV RQ EDUULHUV WR HEA1F WHVWLQJ IRU SDWLHQWV DUH SUHVHQWHG LQ ASSHQGL[ 
C LQ WKH 6XSSOHPHQWDU\ PDWHULDOV.

DI6C866ION
7KLV VWXG\ RI OHDGLQJ FKLOGKRRG DQG DGROHVFHQW GLDEHWHV FHQWUHV LQ 37 /0ICV 
GHPRQVWUDWHV WKDW WKDW WKHUH DUH PDQ\ FKDOOHQJHV WR WKH SURYLVLRQ DQG DFFHVVLELOLW\ RI 
DGHTXDWH LQVXOLQ-GHOLYHU\ GHYLFHV DQG HEA1F WHVWLQJ.

https://f6publishing.blob.core.windows.net/25992e39-e569-4cab-8f91-91aff6f9348c/WJD-11-358-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/25992e39-e569-4cab-8f91-91aff6f9348c/WJD-11-358-supplementary-material.pdf
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IQVXOLQ V\ULQJHV ZHUH E\ IDU WKH PRVW FRPPRQ GHOLYHU\ PHFKDQLVP, ZLWK SHQV PRUH 
FRPPRQO\ XVHG LQ RQO\ WKUHH FRXQWULHV, DQG SXPS XVH ZDV XQFRPPRQ, HYHQ IRU 
SULYDWH SDWLHQWV. IQ 48.6% RI FRXQWULHV WKHUH ZDV QR JRYHUQPHQW SURYLVLRQ RI V\ULQJHV 
DW DOO, ZLWK 20 FRXQWULHV (54.0%) IXOO\ RU SDUWO\ UHO\LQJ RQ GRQDWLRQV IURP /FAC RU 
RWKHU VRXUFHV.

IQVXOLQ GHOLYHU\ Yia D SHQ RU SXPS LV SUHIHUUHG ZKHQ WKHUH DUH DGHTXDWH UHVRXUFHV 
WR VXSSRUW WKLV>13@. IQVXOLQ GRVHV DUH PRUH SUHFLVH, ZLWK ERWK URXWHV SURYLGLQJ 
FRQYHQLHQFH DQG JUHDWHU SDWLHQW FRQWURO>19@. 7KH VWLJPD RI XVLQJ D QHHGOH DQG V\ULQJH LQ 
SXEOLF, UHSRUWHG E\ 74.3% RI FRXQWULHV LQ WKH FXUUHQW VWXG\, FDQ EH SURIRXQG DQG DOVR 
UHGXFH WUHDWPHQW FRPSOLDQFH. HRZHYHU, ERWK SHQV DQG SXPSV DUH PRUH H[SHQVLYH 
RSWLRQV WKDQ XVLQJ V\ULQJHV. IQVXOLQ SHQV, ZKHWKHU GLVSRVDEOH RU UHILOODEOH, XVH 
FDUWULGJH LQVXOLQ (ZKLFK LV JHQHUDOO\ PRUH H[SHQVLYH)>15@, DQG SXPSV KDYH WKH 
VXEVWDQWLDO DGGHG FRVW RI WKH GHYLFH LWVHOI DQG WKH RQJRLQJ FRQVXPDEOHV.

EYHQ ZKHQ DYDLODEOH, LQVXOLQ V\ULQJHV ZHUH XVXDOO\ H[SHQVLYH, ZLWK SULFHV XS WR 
$0.97 SHU V\ULQJH, DQG PHDQ SULFHV WR SDWLHQWV RI $0.23. 7KLV LV FRQVLVWHQW ZLWK D 
SUHYLRXV VWXG\ RXU JURXS GLG LQ 25 FRXQWULHV ZKLFK IRXQG WKDW WKH PHGLDQ FRVW RI D 
V\ULQJH WR WKH 71D SDWLHQW/IDPLO\ ZDV $0.20, DQG DVLGH IURP EHLQJ SURYLGHG IRU IUHH LQ 
6W /XFLD, FRVWV UDQJHG IURP $0.10 LQ 1HSDO WR $0.56 LQ CHQWUDO AIULFDQ 5HSXEOLF>17@. 
6\ULQJH FRVWV FDQ DOVR YDU\ PDUNHGO\ ZLWKLQ D FRXQWU\ ² D VWXG\ E\ BHUDQ eW al>5@ IRXQG 
D UDQJH RI $0.15-$1.50 LQ =DPELD DQG $0.04-$0.20 LQ 0R]DPELTXH.

7KH FXUUHQW VWXG\ IRXQG D UDQJH RI V\ULQJHV ZHUH DYDLODEOH LQ GLIIHUHQW FRXQWULHV. 
6\ULQJHV DUH QHHGHG IRU PDQ\ SXUSRVHV LQ PHGLFLQH. FRU SHRSOH ZLWK GLDEHWHV, WKH 
W\SH RI V\ULQJH/QHHGOH FRPELQDWLRQ LV LPSRUWDQW. 7KH UHFRPPHQGHG V\ULQJHV IRU 71D 
DUH SODVWLF IL[HG QHHGOHV>13@, ZLWK VKRUW QHHGOH OHQJWKV>19@ (4 PP) WR OLPLW ULVNV RI 
LQWUDPXVFXODU LQMHFWLRQV WKDW OHDG WR EOHHGLQJ, EUXLVLQJ DQG SDLQ>19,20@. FLQH JDXJHV (32-
JDXJH) DUH UHFRPPHQGHG WR HQFRXUDJH FRUUHFW VLWH URWDWLRQ DQG WKHUHE\ UHGXFH WKH 
GHYHORSPHQW RI OLSRK\SHUWURSK\, ZKLFK FDQ FDXVH LQVXOLQ DEVRUSWLRQ SUREOHPV DQG 
XQH[SHFWHG K\SRJO\FHPLD>20@. 6\ULQJHV VKRXOG DOVR KDYH VPDOO XQLW PDUNHUV WR KHOS 
DFFXUDWHO\ GHOLYHU GRVHV LQ \RXQJHU FKLOGUHQ.

6PDOOHU YROXPH V\ULQJHV PDNH GRVLQJ PRUH DFFXUDWH DQG WKHUHIRUH PRUH HIIHFWLYH 
DQG VDIHU. 7KLV LV HVSHFLDOO\ DQ LVVXH IRU \RXQJHU FKLOGUHQ ZKR PD\ RQO\ EH UHFHLYLQJ D 
FRXSOH RI XQLWV RI LQVXOLQ SHU LQMHFWLRQ ² DQ LQDGYHUWHQWO\ KLJK GRVH FDQ OHDG WR D OLIH-
WKUHDWHQLQJ K\SRJO\FDHPLF HSLVRGH. 1 P//FF V\ULQJHV, XVHG LQ 42.9% RI WKH VXUYH\HG 
FRXQWULHV, DUH RIWHQ WRR ELJ - 0.5 P//FF DQG 0.3 P//FF V\ULQJHV VKRXOG DOVR ERWK EH 
DYDLODEOH>13@.

CRQVLVWHQW ZLWK LQWHUQDWLRQDO JXLGHOLQHV>13,19,21@, LQMHFWLRQV ZHUH PRVW FRPPRQO\ JLYHQ 
LQ WKH WKLJKV, VWRPDFK, EDFN RI DUP DQG EXWWRFNV. HRZHYHU, WKH IURQW RI WKH DUP ZDV 
DOVR XVHG LQ 32.4% RI FRXQWULHV. 7KH PHGLDQ DJH RI FKLOGUHQ VWDUWLQJ WR JLYH WKHLU RZQ 
LQMHFWLRQV ZDV 8-9 \HDUV ZLWK 43.3% RI FRXQWULHV GHOD\LQJ WKLV WR 10 RU ROGHU.

0DQXIDFWXUHUV DQG JXLGHOLQHV GLUHFW VLQJOH XVH RI QHHGOHV>13,19@. :H IRXQG WKDW, JLYHQ 
FRVW DQG OLPLWHG DYDLODELOLW\, UHXVH RI V\ULQJHV ZDV SUDFWLVHG E\ QHFHVVLW\ LQ DOO EXW WZR 
FRXQWULHV. (EYHQ LI V\ULQJHV FRXOG EH SXUFKDVHG DW $0.20 HDFK, WKUHH LQMHFWLRQ SHU GD\ 
ZRXOG EH DQ DQQXDO FRVW RI $219). 5HXVH LV KRZHYHU FRPPRQ HYHQ LQ ZHOO-UHVRXUFHG 
FRXQWULHV>13@. 2WKHU VWXGLHV KDYH IRXQG WKDW VRPH UHXVH FDQ JHQHUDOO\ EH GRQH VDIHO\>17@, 
RFFXU ZLWKRXW ULVN RI LQIHFWLRQ>13,22@ DQG EH FRVW-HIIHFWLYH>22@. 7KH FXUUHQW VWXG\ IRXQG 
WKDW LQIHFWLRQV DW WKH LQMHFWLRQ VLWH ZHUH FRPPRQ LQ DOPRVW KDOI WKH FRXQWULHV VXUYH\HG, 
EXW 14.3% RI FRXQWULHV KDG UHXVH RI WHQ WLPHV RU PRUH, DQG D IXUWKHU 28.6% DW ILYH WR 
QLQH WLPHV.

5HXVH VKRXOG QRW EH HQFRXUDJHG ZKHQ QHHGOHV EHFRPH EOXQW (GXH WR LQFUHDVHG 
SDLQ) RU LI WKHUH DUH SDWLHQW K\JLHQH FRQFHUQV, DQG VKDULQJ EHWZHHQ SDWLHQWV PXVW QRW 
RFFXU>13@. 2QH VWXG\ QRWHG WKDW UHXVH RI D VLQJOH V\ULQJH PRUH WKDQ ILYH WLPHV SRVHV 
ULVNV IRU WKH GHYHORSPHQW RI OLSRK\SHUWURSK\>23@, KRZHYHU WKLV PD\ MXVW EH GXH WR 
DVVRFLDWHG ODFN RI VLWH URWDWLRQ, DV FRPPHQWHG E\ RQH RI WKH UHVSRQGHQWV LQ WKH FXUUHQW 
VWXG\. 7KH EDVW AIULFDQ DLDEHWHV 6WXG\ GURXS DGYLVHV WKDW LI QHHGOHV DUH UHXVHG, WKLV 
VKRXOG QRW H[FHHG ILYH WLPHV DQG WKDW WKH\ VKRXOG EH GLVFDUGHG LI LQMHFWLRQV EHFRPH 
PRUH SDLQIXO>24@. 3URYLVLRQ E\ WKH /LIH IRU D CKLOG 3URJUDP LV VLPLODU DW IRXU V\ULQJHV 
SHU ZHHN.

ASSURSULDWH GLVSRVDO RI V\ULQJHV ZDV D FRPPRQ SUREOHP, DV LW LV JOREDOO\, SRVLQJ 
DFFLGHQWDO QHHGOHVWLFN ULVNV WR WKH SXEOLF>20@. 8VHG QHHGOHV VKRXOG EH GLVSRVHG LQ 
VSHFLILF VKDUSV FRQWDLQHUV RU RSDTXH SODVWLF FRQWDLQHUV IRU JDUEDJH FROOHFWLRQ>13@. 7KH 
EDVW AIULFDQ DLDEHWHV 6WXG\ GURXS QRWHV WKHUH DUH PDQ\ EDUULHUV WKDW PDNH GLVSRVDO 
FKDOOHQJLQJ LQ OHVV-UHVRXUFHG VHWWLQJV, LQFOXGLQJ ODFN RI NQRZOHGJH, PLVFRQFHSWLRQV 
WKDW VKDUSV GLVSRVDO FRQWDLQHUV DUH IRU LOOLFLW GUXJ-XVHUV, DQG IHDU RI UHYHDOLQJ GLDEHWHV 
VWDWXV. 7KLV UHVXOWV LQ YDULRXV LQDSSURSULDWH FXUUHQW GLVSRVDO SUDFWLFHV VXFK DV LQ SLW 
WRLOHWV RU EXUQLQJ WKHP>24@. ASSURSULDWH ORFDO UHFRPPHQGDWLRQV DUH HVVHQWLDO VR WKDW 
LQMXULHV WR WKRVH ZLWK 71D, WKHLU IDPLOLHV, ZDVWH KDQGOHUV, DQG PHPEHUV RI WKH 
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FRPPXQLW\ DUH PLQLPL]HG>24@, EXW WKLV ZDV ODFNLQJ LQ PRVW FRXQWULHV LQ WKH FXUUHQW 
VXUYH\, DQG ZKHUH ZDV RIILFLDO JXLGDQFH, PDQ\ UHVSRQGHQWV VDLG WKDW WKHVH ZHUH 
GHVLJQHG IRU XVH E\ KHDOWK SURIHVVLRQDOV LQ KRVSLWDO VHWWLQJV, DQG QRW IRU SDWLHQWV.

7KLV VWXG\ KDV GHPRQVWUDWHG D OHJLRQ RI FKDOOHQJHV IRU DFFHVV WR HEA1F WHVWLQJ, 
LQFOXGLQJ DYDLODELOLW\ RI WHVW HTXLSPHQW DQG GLVSRVDEOHV, FRVW, DQG QXPHURXV ORJLVWLF 
DQG WHFKQLFDO LVVXHV. HEA1F LV DQ HVVHQWLDO FRPSRQHQW RI SURYLGLQJ DQ ´IQWHUPHGLDWH 
CDUHµ OHYHO ZKLFK VXEVWDQWLDOO\ UHGXFHV PRUELGLW\ DQG PRUWDOLW\, DQG LV FRVW-
HIIHFWLYH>15,25@. :LWKRXW VXFK WHVWLQJ, KHDOWK SURIHVVLRQDOV DQG SDWLHQWV DUH EOLQG WR 
LQIRUPDWLRQ DERXW PHGLXP-WHUP EORRG JOXFRVH FRQWURO, DQG ZKHWKHU WKH SDWLHQW LV 
PHHWLQJ WKH UHFRPPHQGHG WDUJHW RU LV H[FHHGLQJ WKLV E\ D YDULDEOH PDUJLQ. 
8QGHUVWDQGLQJ IRU WKH KHDWK SURIHVVLRQDO DQG SDWLHQW LV LPSDLUHG, DQG GLDEHWHV 
HGXFDWLRQ LV VHYHUHO\ KDPSHUHG. AXGLW RI FOLQLFDO RXWFRPHV, DQG EHQFKPDUNLQJ HIIRUWV 
DUH YLUWXDOO\ LPSRVVLEOH.

CDUH LV IXUWKHU FRPSURPLVHG LQ /0ICV E\ WKH IUHTXHQW ODFN RI DFFHVV WR VXSSOLHV IRU 
VHOI-PRQLWRULQJ RI EORRG JOXFRVH, ZKLFK OLPLWV EORRG JOXFRVH PRQLWRULQJ WR FOLQLF 
YLVLWV>6,11,26@. A VWXG\ LQ GXLQHD FRQFOXGHG WKDW LQDGHTXDWH DFFHVV WR HEA1F ZDV WKH 
PDLQ SUHFXUVRU IRU SRRU JO\FDHPLF FRQWURO>27@.

HEA1F WHVWLQJ ZDV DYDLODEOH LQ 31 RI WKH 37 FHQWUHV VXUYH\HG, DQG LQ 22 RI WKHVH LW 
ZDV 32C7. EOHYHQ FHQWUHV (DOO SURYLGLQJ 32C7) ZHUH UHOLDQW RQ GRQDWLRQV IURP /FAC, 
ZLWK WKH RWKHU FHQWUHV SXUFKDVLQJ VXSSOLHV. HEA1F WHVWLQJ ZDV FRPSOHWHO\ XQDYDLODEOH 
LQ /LEHULD DQG 1RUWK .RUHD. AYDLODELOLW\ RI WHVWLQJ ZDV SDWFK\ LQ PRVW FRXQWULHV DW DOO 
OHYHOV RI WKH KHDOWK V\VWHP, DQG SDUWLFXODUO\ RXWVLGH PDMRU KRVSLWDOV, DV KDV EHHQ QRWHG 
E\ RWKHUV>26@, ZLWK WKLV UHVXOWLQJ LQ HLWKHU LPSDLUHG PDQDJHPHQW RU OHQJWK\ DQG FRVWO\ 
WUDYHO WLPHV IRU SDWLHQWV LQ UXUDO DUHDV>26@.

DDWD IURP WKH 2015 AVVHVVLQJ 1DWLRQDO CDSDFLW\ IRU WKH 3UHYHQWLRQ DQG CRQWURO RI 
1RQFRPPXQLFDEOH DLVHDVH GOREDO 6XUYH\>28@ IRXQG WKDW HEA1F WHVWLQJ ZDV 
VXEVWDQWLDOO\ OHVV DYDLODEOH WKDQ LQVXOLQ SURYLVLRQ DQG FOLQLF EORRG JOXFRVH 
PHDVXUHPHQW LQ DOO FRXQWU\ LQFRPH OHYHOV H[FHSW IRU HLJK-LQFRPH FRXQWULHV (VHH 
FROODWHG GDWD H[WUDFWHG IURP WKLV VWXG\ LQ FLJXUH LQ ASSHQGL[ D RI WKH 6XSSOHPHQWDU\ 
PDWHULDOV). AOVR GHPRQVWUDWLQJ WKLV ODFN RI DYDLODELOLW\ DUH D 8JDQGDQ VWXG\ ZKLFK 
IRXQG WHVWLQJ ZDV RQO\ DYDLODEOH LQ 43.2% RI KRVSLWDOV (63.6% LQ SULYDWH DQG 23.7% LQ 
SXEOLF KRVSLWDOV)>29@, DQG D VWXG\ LQ CDPHURRQ ZKLFK IRXQG WKH WHVW ZDV DYDLODEOH LQ 
50% RI XUEDQ KRVSLWDOV DQG 0% RI UXUDO KRVSLWDOV>30@.

32C7 ZDV RQO\ DYDLODEOH DW DQ\ OHYHO RI WKH SXEOLF KHDOWK V\VWHP LQ 37.8% RI 
FRXQWULHV. 7KLV LV GHVSLWH LW EHLQJ WKH SUHIHUUHG PHWKRG RI WHVWLQJ LQ 71D DV WKH 
LPPHGLDWH DYDLODELOLW\ RI UHVXOWV SHUPLWV WKH KHDOWK SURIHVVLRQDO DQG WKH SDWLHQW WR 
GLVFXVV WKH HEA1F OHYHO DQG GHFLGH RQ PDQDJHPHQW DGMXVWPHQWV, DQG LV QRWHG WR EH 
HYHQ PRUH EHQHILFLDO LQ UXUDO VHWWLQJV>31@.

7KH FRVWV UHSRUWHG ZHUH D OLWWOH ORZHU WKDQ WKRVH UHSRUWHG LQ SUHYLRXV VWXGLHV: 
$4.90²$20.00 ZLWK D PHDQ $9.75 LQ 12 FRXQWULHV>17@, DQG LQ EWKLRSLD, ZKHUH LW ZDV 
UHSRUWHG WR EH $13.00 SHU WHVW>32@. AQRWKHU VWXG\ IRXQG WKDW RQH HEA1F WHVW FRVW 12.6 G 
RI ZDJHV LQ CDPHURRQ>30@. CRVWV LQ WKH FXUUHQW VWXG\ ZHUH KLJKHU LQ SULYDWH 
ODERUDWRULHV.

FXUWKHU FKDOOHQJHV ZHUH UHSRUWHG. HEA1F WHVW VXSSOLHV UHTXLUH UHIULJHUDWLRQ, DQG 
PDLQWDLQLQJ WKH FROG-FKDLQ WR WKH KHDOWK IDFLOLW\ DQG WKHQ UHIULJHUDWLQJ WKH (RIWHQ TXLWH 
EXON\) VXSSOLHV WKHUH LV RIWHQ D SUREOHP. 6RPH UHVSRQGHQWV UHSRUWHG GLIILFXOWLHV ZLWK 
XVLQJ WKH HTXLSPHQW GXH WR LQDGHTXDWH WUDLQLQJ. 7KHUH LV RIWHQ QR VXSSOLHU LQ WKH 
FRXQWU\, LQFUHDVLQJ WKH ULVN RI VWRFN-RXWV DQG PDNLQJ PDFKLQH VHUYLFH GLIILFXOW RU 
LPSRVVLEOH. 6RPH FHQWUHV VXUYH\HG IHOW WKDW KHDOWKFDUH SURIHVVLRQDOV DW WKHLU FHQWUHV 
ZHUH LQDGHTXDWHO\ HGXFDWHG LQ KRZ WR LQWHUSUHW DQG XVH SDWLHQW UHVXOWV. 6RPH 
UHVSRQGHQWV QRWHG LQHIILFLHQFLHV ZLWKLQ WKHLU UHVSHFWLYH JRYHUQPHQWDO DJHQFLHV WR 
SURFXUH VXIILFLHQW VWRFN, DQG QRWHG D ODFN RI FRPPLWPHQW IURP WKHLU JRYHUQPHQWV 
WRZDUGV LQYHVWPHQW LQ GLDEHWHV FDUH.

6HYHUDO UHVSRQGHQWV DOVR FLWHG KLJK LPSRUW WD[HV DQG WDULIIV OHYLHG RQ HEA1F 
UHDJHQWV DQG PDFKLQHV DQG UHVXOWDQW GHOD\V LQ FXVWRPV FOHDUDQFH. 6XFK WD[HV DQG 
WDULIIV KDYH EHHQ UDLVHG E\ RWKHU UHVHDUFKHUV DV IXUWKHU GHWHUULQJ QDWLRQDO SURFXUHPHQW 
RIILFLDOV IURP SURFXULQJ PDFKLQHV DQG UHDJHQWV DV WKH KLJKHU FRVWV ZRXOG EH XVXDOO\ 
SDVVHG RQ WR SDWLHQWV ZKR IDFH IXUWKHU GLIILFXOW\ LQ DIIRUGLQJ WKHP>26@. 7KLV LVVXH RI 
KLJKHU WD[HV DQG GXWLHV RQ GLDJQRVWLF WHVWV DV RSSRVHG WR HVVHQWLDO PHGLFLQHV LV DOVR 
VHHQ ZLWK VHOI-EORRG JOXFRVH PRQLWRULQJ VXSSOLHV>10@.

IW VKRXOG EH QRWHG WKDW, GXH WR YDULRXV OLPLWDWLRQV RI HEA1F DV D PHDVXUH RI 
PHGLXP-WHUP JOXFRVH FRQWURO, DOWHUQDWLYH PHWKRGV (VXFK DV WLPH-LQ-UDQJH DQG 
JO\FDHPLF YDULDELOLW\) KDYH EHHQ SURSRVHG DQG DUH QRZ EHLQJ XVHG LQ KLJKO\-
UHVRXUFHG 71D FDUH VHWWLQJV, XVLQJ PHWULFV GHULYHG IURP FRQWLQXRXV JOXFRVH 
PRQLWRULQJ GHYLFHV>33,34@. HRZHYHU, FXUUHQWO\ WKHVH GHYLFHV DUH SURKLELWLYHO\ H[SHQVLYH 
IRU OHVV-UHVRXUFHG VLWXDWLRQV. HEA1F LV DOVR FULWLFDO LQ WKH PDQDJHPHQW RI WKH PXFK 

https://f6publishing.blob.core.windows.net/25992e39-e569-4cab-8f91-91aff6f9348c/WJD-11-358-supplementary-material.pdf
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ODUJHU SUREOHP RI 7\SH 2 GLDEHWHV, DQG DOVR QRZ KDV D VXEVWDQWLDO UROH LQ GLDJQRVLV DQG 
VFUHHQLQJ RI 7\SH 2>35@. 7KHUHIRUH, DYDLODELOLW\ RI WKLV WHVW ZLOO UHPDLQ D FULWLFDO LVVXH LQ 
GLDEHWHV FDUH LQ /0ICV IRU WKH IRUHVHHDEOH IXWXUH.

IQ FRQFOXVLRQ, SXEOLF KHDOWK V\VWHPV LQ /0ICV DUH IUHTXHQWO\ XQDEOH WR SURYLGH 
DFFHVV WR DSSURSULDWH LQMHFWLRQ GHYLFHV DQG HEA1F WHVWLQJ IRU SHRSOH ZLWK GLDEHWHV. 
FXUWKHUPRUH, WKH FRVW RI SULYDWH SXUFKDVH LV RIWHQ SURKLELWLYH, HYHQ LI WKHVH 
FRPSRQHQWV RI FDUH DUH DYDLODEOH. 7KLV FRPSURPLVHV WKH OHYHO RI FDUH WKDW FDQ EH 
SURYLGHG. 0DQ\ FRXQWULHV DUH FXUUHQWO\ UHOLDQW RQ LQWHUQDWLRQDO GRQDWLRQV. 
IPSOHPHQWDWLRQ RI HEA1F WHVWLQJ LV IXUWKHU FRPSURPLVHG E\ FKDOOHQJHV ZLWK 
SURYLGLQJ HGXFDWLRQ, UHIULJHUDWLRQ, DQG HTXLSPHQW PDLQWHQDQFH.

BDVHG RQ WKHVH ILQGLQJV, ZH PDNH WKH IROORZLQJ UHFRPPHQGDWLRQV: (1) 1DWLRQDO 
KHDOWK V\VWHPV ZLWK OLPLWHG UHVRXUFHV VKRXOG SURYLGH DSSURSULDWH ILQH-JDXJH DQG 
VKRUW-OHQJWK LQVXOLQ V\ULQJHV IRU SHRSOH ZLWK 71D, LQFOXGLQJ VPDOOHU YROXPH V\ULQJHV 
IRU \RXQJHU FKLOGUHQ. (2) 3URYLVLRQ RI UHXVDEOH SHQV DQG FDUWULGJH LQVXOLQ LV SUHIHUDEOH 
ZKHUH UHVRXUFHV SHUPLW. ETXLYDOHQFH RI SULFHV IRU YLDO DQG FDUWULGJH LQVXOLQ ZRXOG 
DOORZ XVH RI UHXVDEOH SHQV DV WKH LGHDO GHOLYHU\ PHWKRG LQ /0ICV, DQG DOVR HOLPLQDWH 
RQH RI WKH H[WUD FRVWV DVVRFLDWHG ZLWK LQVXOLQ SXPSV. (3) 5HXVH RI V\ULQJHV E\ 
LQGLYLGXDO SDWLHQWV LV QRW RSWLPDO EXW LV JHQHUDOO\ VDIH DV ORQJ DV WKHUH LV DSSURSULDWH 
SHUVRQDO K\JLHQH. IW VKRXOG EH UHVWULFWHG WR ILYH XVHV RI D SDUWLFXODU V\ULQJH, ZLWK 
SDWLHQWV EHLQJ ZDUQHG DERXW HDUO\ VLJQV RI LQIHFWLRQ. IQVSHFWLRQ RI LQMHFWLRQ VLWHV, DQG 
VLWH URWDWLRQ VKRXOG EH FKHFNHG DW HDFK FOLQLF YLVLW. (4) 3UDFWLFDO JXLGHOLQHV VKRXOG EH LQ 
SODFH IRU HDFK FRXQWU\ UH V\ULQJH GLVSRVDO. (5) HEA1F WHVWLQJ, SUHIHUDEO\ IRXU WLPHV SHU 
\HDU, LV D PDQGDWRU\ SDUW RI 71D FDUH LQ DQ\ FRXQWU\, XQOHVV VXSSODQWHG E\ FRQWLQXRXV 
JOXFRVH PRQLWRULQJ GHYLFHV PHDVXULQJ WLPH-LQ-UDQJH. (6) 32C7 IRU HEA1F WHVWLQJ LV 
RSWLPDO. (7) 7KH LGHDO HEA1F WHVWLQJ GHYLFH IRU OHVV-UHVRXUFH VHWWLQJV ZRXOG EH DQ 
DFFXUDWH HDV\-WR-XVH, EDWWHU\ SRZHU RSWLRQ, UREXVW, PLQLPDO PDLQWHQDQFH PDFKLQH 
ZLWK EDWWHU\ SRZHU DV DQ RSWLRQ WKDW XVHV LQH[SHQVLYH WHVWLQJ VXSSOLHV WKDW KDYH D ORQJ 
VKHOI OLIH DQG GR QRW UHTXLUH UHIULJHUDWLRQ. (8) HHDOWK SURIHVVLRQDO WUDLQLQJ DQG 
SDWLHQW/IDPLO\ GLDEHWHV HGXFDWLRQ LV FULWLFDO IRU HIIHFWLYH XVH RI HEA1F WHVWLQJ. (9) 
CRPSDQLHV VKRXOG FRQVLGHU GLIIHUHQWLDO SULFLQJ DUUDQJHPHQWV IRU WKHVH FRPSRQHQWV RI 
FDUH IRU ORZHU-LQFRPH FRXQWULHV. AQG (10) FLQDOO\, FXVWRPV GXWLHV DQG WD[HV LQFUHDVH 
WKH SULFH DQG GHFUHDVH DYDLODELOLW\ RI WKHVH FRPSRQHQWV RI FDUH. 7KLV DUHD ZDUUDQWV 
IXUWKHU VWXG\, DQG DGYRFDF\ LV QHHGHG FRXQWU\-E\-FRXQWU\ WR HOLPLQDWH WKHVH FKDUJHV ² 
WKHVH HVVHQWLDO PHGLFDO GHYLFHV DQG GLDJQRVWLFV VKRXOG EH WUHDWHG WKH VDPH DV HVVHQWLDO 
PHGLFLQHV>10@.

A57ICLE HIGHLIGH76
ReVeaUch bacNgURXQd
3HRSOH ZLWK W\SH 1 GLDEHWHV, HVSHFLDOO\ WKRVH WKDW DUH \RXQJ, UHTXLUH WRROV EH\RQG 
LQVXOLQ WR KHOS WKHP LPSURYH WKHLU JO\FDHPLF FRQWURO DQG DYRLG DFXWH DQG ORQJ-WHUP 
FRPSOLFDWLRQV. 7KHVH LQFOXGH LQVXOLQ GHOLYHU\ GHYLFHV DQG JO\FDWHG KDHPRJORELQ 
(HEA1F) WHVWLQJ. 3UHVHQWO\, PDQ\ ORZ-DQG-PLGGOH LQFRPH FRXQWULHV (/0ICV) KDYH 
GLIILFXOW\ LQ SURYLGLQJ DGHTXDWH DFFHVV WR WKHVH WZR VXSSOLHV. 7KHUHIRUH, WKLV VWXG\ 
LQYHVWLJDWHV WKHVH EDUULHUV DQG SURYLGHV UHFRPPHQGDWLRQV IRU RYHUFRPLQJ WKHP. 7KLV 
LV HVVHQWLDO WR KHOSLQJ KHDOWK V\VWHPV LQ /0ICV PDNH SURJUHVV WRZDUGV SURYLGLQJ 
DSSURSULDWH W\SH 1 GLDEHWHV FDUH WR DOO LQ QHHG.

ReVeaUch PRWiYaWiRQ
:LWK UHJDUGV WR LQVXOLQ GHOLYHU\ GHYLFHV DQG HEA1F WHVWLQJ, VWXG\ DXWKRUV VRXJKW WR 
LQYHVWLJDWH WKH UDQJH RI DFFHVV FKDOOHQJHV IRU SDWLHQWV, KHDOWK FDUH SURYLGHUV, DQG 
KHDOWK V\VWHPV. AXWKRUV IXUWKHU HQGHDYRXUHG WR XQGHUVWDQG WKH VSHFLILF FKDOOHQJHV 
DVVRFLDWHG ZLWK SURYLVLRQ, FRVWV, DYDLODELOLW\, XVDJH GHWDLOV, DQG SHUFHLYHG KDUGVKLSV.

ReVeaUch RbjecWiYeV
AV QR H[LVWLQJ VWXGLHV KDYH FRPSUHKHQVLYHO\ ORRNHG LQWR DFFHVV RI VROHO\ QRQ-LQVXOLQ 
VXSSOLHV, VWXG\ REMHFWLYHV ZHUH WR GR WKLV IRU QRQ-LQVXOLQ HVVHQWLDO GHYLFHV ZLWKLQ 
/0ICV. 7KLV VWXG\ ZDV DEOH WR IXOILO DQG DSSO\ WKLV REMHFWLYH WR 37 FRXQWULHV. B\ 
DFFRPSOLVKLQJ WKLV, IXWXUH UHFRPPHQGDWLRQV FDQ EH SURYLGHG WR KHOS FRXQWULHV 
LPSURYH DFFHVV WR WKHVH VXSSOLHV.

ReVeaUch PeWhRdV
A VXUYH\ ZDV FRPSOHWHG E\ VHQLRU OHDGV RI GLDEHWHV FHQWUHV VXSSRUWHG E\ WKH /LIH IRU D 
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CKLOG 3URJUDP. 7KHVH LQFOXGHG 37 /0ICV ZLWKLQ AIULFD, WKH APHULFDV, AVLD, 
CDXFDVXV/CHQWUDO AVLD, DQG :HVWHUQ 3DFLILF. 5HVSRQGHQWV UDQJHG IURP QDWLRQDO 
GLDEHWHV DVVRFLDWLRQ FKLHIV, GLDEHWHV QRQJRYHUQPHQWDO RUJDQLVDWLRQV, JRYHUQPHQW 
KRVSLWDOV, VHQLRU HQGRFULQRORJLVWV, 0LQLVWU\ RI HHDOWK RIILFLDOV, DQG D PLVVLRQ KRVSLWDO. 
6XUYH\ TXHVWLRQV FRYHUHG SURYLVLRQ, FRVW, DQG DYDLODELOLW\ RI HEA1F WHVWLQJ DQG 
LQVXOLQ LQMHFWLRQ GHYLFHV.

ReVeaUch UeVXOWV
FRU LQVXOLQ LQMHFWLRQ GHYLFHV, UHVXOWV GHPRQVWUDWHG WKDW URXJKO\ KDOI RI WKH VXUYH\HG 
KHDOWK V\VWHPV SURYLGHG V\ULQJHV IRU LQVXOLQ XVH. FXUWKHU, D QXPEHU RI UHVSRQGHQWV 
QRWHG WKDW WKHLU SDWLHQWV XVHG V\ULQJHV ZLWK VXERSWLPDO SUDFWLFH VXUURXQGLQJ UHXVH, 
VLWH URWDWLRQ, DQG GLVSRVDO. FRU HEA1F WHVWLQJ, SURYLVLRQ DFURVV WKH VXUYH\HG FRXQWULHV 
ZDV PRUH ZLGH-UDQJLQJ. 7HVWLQJ ZDV QRW DOZD\V DYDLODEOH HYHQ LQ WKH FRXQWULHV ZKHUH 
LW ZDV SURYLGHG ZLWKLQ SXEOLF KHDOWK VHWWLQJV. IQ WKHVH LQVWDQFHV, SDWLHQWV FRXOG RQO\ 
DFFHVV WHVWV DW SULYDWH SKDUPDFLHV, ZKHUH WKH\ UHFHLYHG QR ILQDQFLDO DVVLVWDQFH. A 
QXPEHU RI UHVSRQGHQWV QRWHG WKDW, DV KHDOWK FDUH SURYLGHUV, WKH\ IDFHG PDQ\ 
FKDOOHQJHV LQ SURYLGLQJ WHVWLQJ WR SDWLHQWV LQFOXGLQJ PDLQWDLQLQJ VXSSO\ VWRFN, 
PDLQWHQDQFH, DQG KHDOWK SURIHVVLRQDO HGXFDWLRQ.

ReVeaUch cRQcOXViRQV
7KLV QRYHO VWXG\ VKRZV WKDW DFFHVV WR DSSURSULDWH LQVXOLQ GHOLYHU\ GHYLFHV DQG HEA1F 
WHVWLQJ LQ /0ICV LV ODUJHO\ LQDGHTXDWH. FRU LQVXOLQ GHOLYHU\ GHYLFHV, SRRU DFFHVV ZDV 
ODUJHO\ GXH WR ODFN RI SURYLVLRQ LQ KHDOWK V\VWHPV, VWLJPD DVVRFLDWHG ZLWK V\ULQJHV, 
FRVW, DQG LQDSSURSULDWH QHHGOH OHQJWKV, VL]HV, DQG JDXJHV. FRU HEA1F WHVWLQJ, SRRU 
DFFHVV IRU SDWLHQWV PDLQO\ VWHPPHG IURP ODFN RI DYDLODELOLW\ DQG KLJK SXUFKDVH FRVWV, 
DQG WKH WD[HV DQG WDULIIV OHYLHG RI WHVWLQJ HTXLSPHQW ZLWKLQ KHDOWK V\VWHPV. 6XVWDLQLQJ 
PDLQWHQDQFH DQG VXSSO\ VWRFN ZHUH IXUWKHU FKDOOHQJHV. 5HVHDUFK ILQGLQJV FRXOG VHUYH 
DV PDWHULDO WR KHOS SDWLHQWV, KHDOWK FDUH SURIHVVLRQDOV, DQG FLYLO VRFLHW\ RUJDQLVDWLRQV 
DGYRFDWH IRU LQFUHDVHG SURYLVLRQ RI QRQ-LQVXOLQ HVVHQWLDO GLDEHWHV VXSSOLHV.

ReVeaUch SeUVSecWiYeV
:KHQ SHRSOH ZLWK GLDEHWHV FDQQRW DFFHVV LQVXOLQ GHOLYHU\ GHYLFHV, FKDOOHQJHV DULVH 
DVVRFLDWHG ZLWK QHHGOH UHXVH, LQIHFWLRQ, DQG GLVSRVDO. FXUWKHU, LQDGHTXDWH DFFHVV WR 
HEA1F WHVWLQJ LV SUREOHPDWLF IRU SHRSOH ZLWK GLDEHWHV, DQG DOVR FKDOOHQJLQJ IRU WKHLU 
KHDOWK FDUH SURYLGHUV, DV WKH LQIRUPDWLRQ GHULYHG FDQ KHOS WR SURPRWH HIIHFWLYH VHOI-
PDQDJHPHQW DQG PLWLJDWH WKH ULVN RI GHYHORSLQJ FRPSOLFDWLRQV. /HDUQLQJ IURP WKH 
ILQGLQJV RI WKLV VWXG\, WKH DXWKRUV HQFRXUDJH KHDOWK V\VWHPV WR IRFXV RQ SURYLVLRQ RI 
DIIRUGDEOH DQG DSSURSULDWH QHHGOH JDXJHV, OHQJWKV DQG VL]HV, DQG DFFXUDWH LQIRUPDWLRQ 
RQ QHHGOH UHXVH DQG GLVSRVDO. FRU HEA1F WHVWLQJ, LW LV HVVHQWLDO WKDW DYDLODEOH DQG 
DIIRUGDEOH WHVWLQJ EH DYDLODEOH ZLWKLQ KHDOWK V\VWHPV, ZKHUHE\ KHDOWK SURIHVVLRQDOV 
DQG SDWLHQWV DUH DSSURSULDWHO\ HGXFDWLRQ RQ XVDJH. 3UHIHUHQWLDO SULFLQJ DUUDQJHPHQWV, 
DQG UHGXFWLRQ RU HOLPLQDWLRQ RI WD[HV DQG WDULIIV DUH DOVR ZD\V WR KHOS LPSURYH DFFHVV 
WR WKHVH WZR VXSSOLHV. IQFUHDVHG DFFHVV PHDQV WKDW KHDOWK FDUH SURYLGHUV FDQ SURYLGH 
WKH UHVRXUFHV QHFHVVDU\ WR HQDEOH SDWLHQWV WR HIIHFWLYHO\ OHDG WKHLU 7\SH 1 GLDEHWHV VHOI-
PDQDJHPHQW DQG PLWLJDWH ULVNV RI GHYHORSLQJ FRPSOLFDWLRQV.

ACKNO:LEDGEMEN76
:H WKDQN WKH VXUYH\ UHVSRQGHQWV LQ DOO FRXQWULHV IRU WKHLU WLPH DQG LQVLJKWV. 7KH 
FHQWUHV ZHUH: 7KH EQGRFULQH CHQWHU (A]HUEDLMDQ), BDQJODGHVK IQVWLWXWH RI 5HVHDUFK DQG 
5HKDELOLWDWLRQ LQ DLDEHWHV, EQGRFULQH DQG 0HWDEROLF DLVRUGHUV (BI5DE0) 
(BDQJODGHVK), CHQWUR 9LYLU FRQ DLDEHWHV (BROLYLD), CH8 <DOJDGR 2XHGUDRJR (BXUNLQD 
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