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7KLV�UHSRUW�ZDV�SUHSDUHG�DW�YHU\�VKRUW�QRWLFH�LQ�RUGHU�WR�SURYLGH�D��EULHILQJ�SDSHU�WKDW�ZRXOG�
FRPSOHPHQW�WKH�GUDIW�PRQRJUDSK�RQ�´&KLOGUHQ�	�(QYLURQPHQWDO�+HDOWKµ��EHLQJ�SURGXFHG�E\�
WKH�5RPH�RIILFH�RI�WKH�:+2�IRU�WKH�/RQGRQ�FRQIHUHQFH��

,W�IROORZV�RWKHU�(($�DFWLYLWLHV�RQ�FKLOGUHQ�DQG�HQYLURQPHQWDO�KHDOWK��VXFK�DV�SURSRVLQJ�WKH��LVVXH�
RI�FKLOGUHQ�DQG�HQYLURQPHQWDO�KHDOWK�IRU�LQFOXVLRQ�LQ�WKH�:+2�/RQGRQ�FRQIHUHQFH��KRVWLQJ��
ZLWK�:+2��&KLOGZDWFK�,QWHUQDWLRQDO�DQG�WKH�'DQLVK�(FRORJLFDO�&RXQFLO���D�ZRUNVKRS�RQ�
&KLOGUHQ�DQG�(QYLURQPHQWDO�+HDOWK�LQ�0DUFK�������DQG�VXSSRUWLQJ���LQ�SDUWQHUVKLS�ZLWK�:+2�
DQG�WKH�86((3$��WKH�GHYHORSPHQW�RI��WKH�,QWHUQDWLRQDO�1HWZRUN�RQ�&KLOGUHQ·V�(QYLURQPHQWDO�
+HDOWK�DQG�6DIHW\��,1&+(6��ZKLFK�ZLOO�EH�ODXQFKHG�DW�WKH�:+2�/RQGRQ�&RQIHUHQFH����

7KLV�UHSRUW�LV�EDVHG�RQ�VRPH�VHFWLRQV�RI�WKH�GUDIW�PRQRJUDSK�IURP�:+2��5RPH�DQG�RQ�WKH�
OLWHUDWXUH�SURYLGHG�DW�WKH�&RSHQKDJHQ�ZRUNVKRS��WKH�ILUVW�(XURSHDQ�FRQIHUHQFH�RQ�&KLOGUHQ�
DQG�(QYLURQPHQWDO�+HDOWK��$PVWHUGDP��������RUJDQLVHG�E\�3HWHU�YDQ�GHQ�+D]HO�RI�WKH�'XWFK�
$VVRFLDWLRQ�RI�(QYLURQPHQWDO�0HGLFLQH��SDSHUV�IURP�WKH�FRQIHUHQFH��´:KDW�RQ�(DUWKµ��������
RUJDQLVHG�E\�WKH�&DQDGLDQ�,QVWLWXWH�RI�&KLOG�+HDOWK��SDSHUV�IURP�WKH�FRQIHUHQFH�RQ�
´(QYLURQPHQWDO�,QIOXHQFHV�RQ�&KLOGUHQ��%UDLQ��'HYHORSPHQW��DQG�%HKDYLRXUµ��1HZ�<RUN���������
RUJDQLVHG�E\�WKH�&HQWUH�IRU�&KLOGUHQ·V�+HDOWK�DQG�WKH�(QYLURQPHQW��0RXQW�6LQDL�6FKRRO�RI�
0HGLFLQH��DQG�WKH�86�(3$��ZKR�KDYH�SURGXFHG�VHYHUDO�UHSRUWV�VLQFH�WKH�([HFXWLYH�2UGHU�RQ�
&KLOGUHQ�DQG�(QYLURQPHQWDO�+HDOWK�LQ�������6RPH�NH\�UHIHUHQFHV�XVHG�DUH�VKRZQ�LQ�WKH�WH[W�EXW�
PRVW�VRXUFHV�RI�LQIRUPDWLRQ�XVHG�IRU�WKLV�UHSRUW�DUH�OLVWHG�DW�WKH�EDFN��

3DUWLFXODU�VHFWLRQV�RI�WKLV�UHSRUW�KDYH�EHILWWHG�IURP�KHOSIXO�LQSXWV�IURP�&DUROH�&RXUDJH��05&�
,QVWLWXWH�RI�(QYLURQPHQW�DQG�+HDOWK��/HLFHVWHU��8.��0DULD�&DURTXLQR�DQG�5REHUWR�%HUWROLQL��
�:+2��5RPH���3KLOLS�*UDQGMHDQ��2GHQVH�8QLYHUVLW\��'HQPDUN���-DQQH�.RSSH��(FREDE\�
)RXQGDWLRQ��7KH�1HWKHUODQGV���9\YLDQ�+RZDUG��/LYHUSRRO�8QLYHUVLW\��8.���3HWHU�%DXPRQW�
�3HVWLFLGHV�7UXVW��8.���'DYH�/HRQ�DQG�FROOHDJXHV���/RQGRQ�6FKRRO�RI�+\JLHQH�DQG�7URSLFDO�
0HGLFLQH���1LHOV�6NDNNHEDHN��5LJVKRVSLWDOHW��&RSHQKDJHQ���'HYUD�/HH�'DYLHV��:RUOG�5HVRXUFHV�
,QVWLWXWH��:DVKLQJWRQ���3KLOOLSSH�/DQGULJDQ�DQG�0ROO\�5DXFK��0W��6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�
<RUN���DQG�6DUDK�0HUHGLWK��8&%�,QVWLWXWH�RI�$OOHUJ\��%UXVVHOV���+RZHYHU��UHVSRQVLELOLW\�IRU�WKLV�
GUDIW�UHSRUW�UHVWV�ZLWK�WKH�DXWKRU�DV�WLPH�FRQVWUDLQWV�KDYH�SUHYHQWHG�FRQWULEXWRUV��IRUP�FKHFNLQJ�
WKHLU�LQSXWV��

7KLV�UHSRUW�ZLOO�EH�PHUJHG�LQWR�WKH�PRQRJUDSK�RQ�FKLOGUHQ�DQG�HQYLURQPHQWDO�KHDOWK�ZKLFK�ZLOO�
EH�SURGXFHG�MRLQWO\�E\�:+2��5RPH���DQG�WKH�(($�DW�WKH�HQG�RI�������&ULWLFDO�FRPPHQWV�RQ�
ERWK�RI�WKHVH�GUDIW�UHSRUWV�ZLOO�EH�ZHOFRPHG��3OHDVH�VHQG�WR�'DYLG�*HH�DW�WKH�(($��.RQJV�1\WRUY�
���'.�������&RSHQKDJHQ�.���'HQPDUN���GDYLG�JHH#HHD�HX�LQW��

�

6RPH�WH[W�DQG�VHYHUDO�LOOXVWUDWLRQV��DUH�WDNHQ�IURP�WKH�QHZ�UHSRUW�IURP�WKH�(($�RQ�WKH�VWDWH�RI�
WKH�HQYLURQPHQW��´(QYLURQPHQW�LQ�WKH�(XURSHDQ�8QLRQ�DW�WKH�WXUQ��RI�WKH�FHQWXU\µ�ZKLFK�ZLOO�EH�
SXEOLVKHG�LQ�WKH�(8�0HPEHU�6WDWHV��������-XQH���������

'LVFODLPHU�

7KH�YLHZV�H[SUHVVHG�KHUHLQ�GR�QRW�UHSUHVHQW�WKH�YLHZV�RI�WKH�(($��LWV�0DQDJHPHQW�%RDUG�RU�WKH�RWKHU�
LQVWLWXWLRQV�RI�WKH�(8��
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�
µ3URFHHGLQJV�IURP�WKH�VHPLQDU�RQ�(QYLURQPHQW�DQG�&KLOG�+HDOWKµ��&RSHQKDJHQ�������'DQLVK�
(FRORJLFDO�6RFLHW\��/DQGJUHYHQ���������&RSHQKDJHQ��.��'HQPDUN���LQIR#HFRFRXQFLO�GN���
�
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&RQWHQWV�
6XPPDU\������������������������������������������������������������������������������������������������������������������������ �������� ��

6RPH�DFWLRQV�WR�SUHYHQW�RU�UHGXFH�FKLOGUHQ�V�LOO�KHDOWK�IURP�HQYLURQPHQWDO�IDFWRUV�������������������������� ��

���:K\�FKLOGUHQ�QHHG�VSHFLDO�SURWHFWLRQ ������������������������������������������������������������������������������� ��

�����(QYLURQPHQW�	�KHDOWK��OLNHO\�OLQNV ������������������������������������������������������������������������������������������������� ��

�����7KH�KHDOWK�RI�FKLOGUHQ��IURP�FODVVLFDO�GLVHDVHV�WR�~KLGGHQ�KD]DUGV� ��������������������������������������������� ��

�����&KLOGUHQ�DUH�QRW�~OLWWOH�DGXOWV� ����������������������������������������������������������������������������������������������������� ���

�����6SHFLDO�~VDIHW\��VWDQGDUGV�IRU�FKLOGUHQ" �������������������������������������������������������������������������������������� ���

�����~7KH�WLPLQJ�RI�WKH�GRVH�FDQ�PDNH�WKH�SRLVRQ� ��������������������������������������������������������������������������� ���

���6RPH�HQYLURQPHQWDO�KHDOWK�LPSDFWV�RQ�FKLOGUHQ������������������������������������������������������������� ���

�����6RPH�GHYHORSPHQWDO�HIIHFWV�RI�HQYLURQPHQWDO�SROOXWLRQ ���������������������������������������������������������� ���

�������%UDLQ�GDPDJH�DQG�EHKDYLRXUDO�GLVRUGHUV �����������������������������������������������������������������������������������������������

�����'LVHDVHV�RI�WKH�UHSURGXFWLYH�RUJDQV�DQG�IXQFWLRQV�������������������������������������������������������������������� ���

�������7KH�SRWHQWLDO�ULVNV�RI�HQGRFULQH�GLVUXSWLRQ�LQ�FKLOG�KHDOWK���������������������������������������������������������������������

�������2FFXUUHQFH�DQG�URXWHV�RI�H[SRVXUH�RI�FKLOGUHQ �������������������������������������������������������������������������������������

�������3RWHQWLDO�KHDOWK�ULVNV�WR�FKLOGUHQ�������������������������������������������������������������������������������������������������������������

�����$OWHUHG�VH[�UDWLRV�DQG�/RZ�ELUWK�ZHLJKW������������������������������������������������������������������������������������� ���

�����+HDOWK�HIIHFWV�IURP�H[SRVXUH�WR�HQYLURQPHQWDO�WREDFFR�VPRNH ����������������������������������������������� ���

�����$VWKPD�DQG�DOOHUJLF�GLVHDVHV������������������������������������������������������������������������������������������������������ ���

�������7KH�ULVLQJ�WLGH�RI�DOOHUJLF�GLVHDVH �����������������������������������������������������������������������������������������������������������

�������5LVN�)DFWRUV�LQ�DVWKPD�����������������������������������������������������������������������������������������������������������������������������

�������'HWHUPLQDQWV�RI�DOOHUJ\ ��������������������������������������������������������������������������������������������������������������������������

������&KLOGKRRG�FDQFHUV ��������������������������������������������������������������������������������������������������������������������� ���

�������3RVVLEOH�FDXVHV�RI�FKLOGUHQ�V�FDQFHU �������������������������������������������������������������������������������������������������������

�����,QMXULHV ����������������������������������������������������������������������������������������������������������������������������������������� ���

����$SSURDFKHV�WR�SUHYHQWLQJ�FKLOGUHQ�V�LOO�KHDOWK ��������������������������������������������������������������� ���

�����$SSURDFKHV�WR�HQYLURQPHQW�DQG�FKLOGUHQ�V�KHDOWK��������������������������������������������������������������������� ���

�������0XOWLIDFWRUDO�FDXVHV�RI�GLVHDVH ���������������������������������������������������������������������������������������������������������������

�������,QWHJUDWHG�DSSURDFKHV�WR�SUHYHQWLRQ�����������������������������������������������������������������������������������������������������

����6RPH�FRVWV�RI�FKLOGUHQ�V�LOO�KHDOWK�DQG�VRPH�DFWLRQ�RQ�SUHYHQWLRQ �������������������������������� ���

�����&RVWV�RI�DVWKPD��������������������������������������������������������������������������������������������������������������������������� ���

����&RVWV�RI�$LU�3ROOXWLRQ ������������������������������������������������������������������������������������������������������������������� ���

�����6RPH�DFWLRQV�WR�SUHYHQW�RU�UHGXFH�FKLOGUHQ�V�LOO�KHDOWK�IURP�HQYLURQPHQWDO�IDFWRUV����������������� ���

6RXUFHV�RI�LQIRUPDWLRQ �������������������������������������������������������������������������������������������������������� ���
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7KLV�EULHILQJ�SDSHU�SURYLGHV�D�SDUWLDO��LOOXVWUDWLYH�VXPPDU\�RI�ZKDW�ZH�NQRZ��DQG�GRQ·W�NQRZ��
DERXW�FKLOGUHQ·V�YXOQHUDELOLW\�WR�D�VHOHFWLRQ�RI�NH\�HQYLURQPHQWDO�KD]DUGV��,W�PDNHV�WKH�FDVH�WKDW�
FKLOGUHQ�DUH�SRWHQWLDOO\�DW�JUHDWHU�ULVN�WR�FHUWDLQ�HQYLURQPHQWDO�KD]DUGV�FRPSDUHG�WR�DGXOWV��,Q�
WKH�DEVHQFH�RI�FRPSUHKHQVLYH�LQIRUPDWLRQ�IRU�ULVN�DVVHVVPHQW��D�SUHFDXWLRQDU\�DSSURDFK�WR�
HQVXUH�WKH�SURWHFWLRQ�RI�FKLOGUHQ·V�KHDOWK�LV�QHHGHG��

,W�DOVR�PHQWLRQV�VRPH�RI�WKH�HFRQRPLF�DUJXPHQWV�IRU�HDUO\�LQWHUYHQWLRQ�LQ�WKH�SUHYHQWLRQ�RI�
FKLOGKRRG�GLVHDVHV�DQG�DGXOW�GLVHDVHV�UHODWHG�WR�FKLOGKRRG�H[SRVXUHV��REVHUYLQJ�WKDW�

�¶/LIH�H[SHFWDQF\�DW�ELUWK�LV�RQH�RI�WKH�VWURQJHVW�H[SODQDWRU\�YDULDEOHV�RI�JURZWK�LQ�*'3·�
�:+2��������

�

7KH�EHVW�ZD\�WR�VDIHJXDUG�WKH�KHDOWK�RI�D�SRSXODWLRQ�LV�WR�HQVXUH�WKDW�GLVHDVH�GRHV�QRW�DULVH�LQ�
WKH�ILUVW�SODFH��&KLOGKRRG�SUHVHQWV�YDOXDEOH�RSSRUWXQLWLHV�IRU�GLVHDVH�SUHYHQWLRQ��1RW�RQO\�GR�
OLIHORQJ�FKURQLF�GLVHDVHV�WKDW�VWDUW�LQ�FKLOGKRRG�KDYH�D�SURIRXQG�HIIHFW�RQ�WKH�TXDOLW\�RI�OLIH��WKH\�
DUH�DOVR�YHU\�H[SHQVLYH�WR�WUHDW��(DUO\�LQWHUYHQWLRQ�FDQ�SUHYHQW�QRW�RQO\�WKH�ORVV�RI�KHDOWK\��
SURGXFWLYH�DGXOW�OLYHV�FDXVHG�E\�FKLOGKRRG�GLVHDVHV�EXW�DOVR�WKH�FRVWV�RI�DGXOW�GLVHDVHV�WKDW�DUH�RI�
FKLOGKRRG�RULJLQ���

�

�

7KURXJKRXW�WKLV�UHSRUW��¶FKLOGUHQ·�UHIHUV�WR�DJHV���WR����\HDUV��H[FHSW�ZKHUH�GLIIHUHQW�DJHV�DUH�
VSHFLILHG���DQG�¶HQYLURQPHQW·�PHDQV�DOO�H[WHUQDO�LQIOXHQFHV�DVVRFLDWHG�ZLWK�GLVHDVH�FDXVDWLRQ��RU�
UHGXFHG�ZHOO�EHLQJ��GXULQJ�WKH�SHULRG�IURP�SUH�FRQFHSWLRQ�WR����\HDUV�ROG��

�
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6XPPDU\�

• 3HRSOH�DUH�DW�WKH�FHQWUH�RI�¶WKHLU·�ZRUOG��EXW�WKH\�DUH�DOVR�SDUW�RI�WKH�HQYLURQPHQW��DQG�
SOD\�D�VLJQLILFDQW�UROH�LQ�VKDSLQJ�LW��7KH�HQYLURQPHQW�DOVR�¶VKDSHV·�SHRSOH�E\�WKH�LPSDFW�LW�
KDV�RQ�WKHLU�KHDOWK��

• 0RVW�(XURSHDQ�FKLOGUHQ�WRGD\�EHQHILW�IURP�EHWWHU�IRRG��FOHDQHU�ZDWHU��PRUH�SUHYHQWLYH�
KHDOWK�PHDVXUHV��VXFK�DV�YDFFLQDWLRQ��DQG�D�KLJKHU�VWDQGDUG�RI�KRXVLQJ�DQG�OLYLQJ�WKDQ�
HYHU�EHIRUH��

• +RZHYHU��WKHUH�LV�LQFUHDVLQJ�HYLGHQFH��IURP�WHVWV�LQ�DQLPDOV��VWXGLHV�RI�RFFXSDWLRQDOO\�
H[SRVHG�ZRUNHUV��DQG�VRPH�VWXGLHV�RI�WKH�JHQHUDO�SXEOLF�DQG�FKLOGUHQ��WKDW�H[SRVXUH�WR�
FHUWDLQ�FKHPLFDOV�DQG�RWKHU�KD]DUGRXV�DJHQWV��VXFK�DV�UDGLDWLRQ��DUH�DVVRFLDWHG�ZLWK�
LQFUHDVHG�ULVNV�RI�FDQFHU��UHSURGXFWLYH�GLVRUGHUV��QHXURORJLFDO�GDPDJH��DQG�RWKHU�LOO�
KHDOWK��7KLV�KDV�EHHQ�FDOOHG�WKH�¶QHZ�SDHGLDWULF�PRUELGLW\·���

• &KLOGUHQ�WRGD\�DUH�URXWLQHO\�H[SRVHG�WR�D�QXPEHU�RI�¶KLGGHQ�KD]DUGV·�IURP�PLFUR�
SROOXWDQWV�LQ�DLU��ZDWHU��IRRG��RQ�VRLOV�DQG�VXUIDFHV��DQG�LQ�FRQVXPHU�SURGXFWV��7KHVH�
LQFOXGH�QHZO\�FUHDWHG�V\QWKHWLF�FKHPLFDOV��ZKLFK�GLG�QRW�H[LVW�ILIW\�\HDUV�DJR��

• )RU�����RI�WKH������������FKHPLFDOV�RQ�WKH�(XURSHDQ�PDUNHW��WKHUH�LV�LQVXIILFLHQW�WR[LFLW\�
LQIRUPDWLRQ�DYDLODEOH�IRU�HYHQ�WKH�PRVW�EDVLF�ULVN�DVVHVVPHQWV�UHFRPPHQGHG�E\�WKH�
2(&'��

• &KLOGUHQ�DUH�QRW�´OLWWOH�DGXOWVµ�EXW�DUH�SDUWLFXODUO\�YXOQHUDEOH�WR�SROOXWDQWV�EHFDXVH�RI�
WKHLU�LPPDWXUH�ELRORJLFDO�GHYHORSPHQW��EHKDYLRXU��PHWDEROLVP��JUHDWHU�H[SRVXUH�WR�
SROOXWDQWV��UHODWLYH�WR�ERG\�ZHLJKW��DQG�ORQJHU�OLIH�DW�ULVN�WKDQ�DGXOWV��´,W·V�WKH�WLPLQJ�RI�WKH�
GRVH�WKDW�FDQ�PDNH�WKH�SRLVRQµ��

• &KLOGUHQ�DUH�WKHUHIRUH�SRWHQWLDOO\�PRUH�YXOQHUDEOH�WR�HQYLURQPHQWDO�KD]DUGV�WKDQ�DGXOWV��
DQG�UHTXLUH�VSHFLDO�SURWHFWLRQ��+RZHYHU��WKLV�LV�QRW�JHQHUDOO\�SURYLGHG�IRU�VLQFH�PRVW�
VDIHW\�VWDQGDUGV�IRU�FKHPLFDOV�DUH�EDVHG�RQ�DGXOW�GDWD��DOWKRXJK�LPSURYHPHQWV�WR�
VWDQGDUGV�DUH�GHYHORSLQJ�FRQWLQXRXVO\���

• 6RPH�SHVWLFLGH�UHVLGXHV�LQ�IRRG�DQG�ZDWHU��EHFDXVH�WKH\�FDQ�DFFXPXODWH�LQ�WKH�SDUWLFXODU�
GLHWV�RI�FKLOGUHQ��DUH�RI�FRQFHUQ��HVSHFLDOO\�IRU�SRVVLEOH�LPSDFWV�RQ�WKH�EUDLQ�DQG�RQ�
EHKDYLRXU��(QYLURQPHQWDO�FDXVHV�RI�DXWLVP��DWWHQWLRQ�GHILFLW�K\SHUDFWLYLW\�GLVRUGHU�
�$'+'���DQG�ORZHUHG�,4�DUH�EHLQJ�LQYHVWLJDWHG�DQG�VHHP�WR�EH�LQYROYHG�LQ�VRPH�RI�WKH�
LQFUHDVHV�LQ�WKHVH�GLVRUGHUV��

• 6RPH�RWKHU�FKHPLFDOV�WKDW�FDQ�GDPDJH�WKH�EUDLQ�DQG�DIIHFW�EHKDYLRXU�DUH�OHDG��PHUFXU\��
3&%V�DQG�GLR[LQV�ZKLFK�FDQ�EH�DEVRUEHG�YLD�IRRG��ZDWHU��DLU��VXUIDFHV�DQG�FRQVXPHU�
SURGXFWV��6RPH�FKHPLFDOV��3&%V��GLR[LQV��DFFXPXODWH�LQ�ERG\�IDW�DQG�DUH�SDVVHG�RQ�WR�WKH�
IRHWXV�DQG�LQIDQW��$OWKRXJK�PRUH�GRVH�LV�SDVVHG�RQ�WKURXJK�EUHDVW�PLON��WKH�ORZHU��SUH�
QDWDO�GRVH�YLD�WKH�PRWKHU�DSSHDUV�WR�EH�PRUH�KD]DUGRXV�EHFDXVH�RI�WKH�JUHDWHU�
YXOQHUDELOLW\�RI�WKH�IRHWDO�EUDLQ��+RUPRQHV�LQ�PHDW�PD\�FDXVH�EUDLQ�GDPDJH�DQG�FDQFHU��

• 2WKHU�HQYLURQPHQWDO�KHDOWK�LPSDFWV�RQ�FKLOGUHQ�VHHP�WR�LQFOXGH��UHSURGXFWLYH�GLVRUGHUV�
�FDQFHUV�DQG�GHIHFWV�RI�WKH�WHVWHV��EUHDVW�FDQFHU��IDOOLQJ�VSHUP�FRXQWV���DVWKPD��RWKHU�
UHVSLUDWRU\�GLVHDVHV�DQG�DOOHUJLHV��VRPH�RWKHU�FDQFHUV��VXFK�DV�OHXNDHPLDV�DQG�QHUYRXV�
V\VWHP�WXPRXUV��DQG�LQMXULHV��IRU�ZKLFK�WKHUH�LV�D�VWHHS�GLIIHUHQFH�EHWZHHQ�:��DQG�&	(�
(XURSH��7KH�HQYLURQPHQWDO�FDXVHV�RI�WKHVH�KHDOWK�LPSDFWV�LQFOXGH�SDVVLYH�VPRNLQJ��
SHVWLFLGHV�DQG�RWKHU�FKHPLFDOV��WUDIILF��DOFRKRO��GLHW��DQG�SRYHUW\��

• &KLOGUHQ¶V�HQYLURQPHQWDO�KHDOWK�LV�QRZ�UHFHLYLQJ�VSHFLDO�DWWHQWLRQ��HVSHFLDOO\�LQ�1RUWK�
$PHULFD��DQG�LQFUHDVLQJO\�LQ�(XURSH��3ULRULWLHV�IRU�DFWLRQ�LQFOXGH�EHWWHU�H[SRVXUH�
PRQLWRULQJ��UHVHDUFK��H[SRVXUH�VWDQGDUGV�GHVLJQHG�IRU�FKLOGUHQ��UHGXFHG�H[SRVXUHV��
LQIRUPDWLRQ�WR�FRQVXPHUV�DQG�FLWL]HQV�DERXW�UHVLGXHV�DQG�HPLVVLRQV��DQG�WKH�DZDUHQHVV�
UDLVLQJ��HGXFDWLRQ�DQG�WUDLQLQJ�RI�KHDOWK�SURIHVVLRQDOV�DQG�FKLOG�FDUHUV��LQFOXGLQJ�SDUHQWV���
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6RPH�DFWLRQV�WR�SUHYHQW�RU�UHGXFH�FKLOGUHQ�V�LOO�KHDOWK�IURP�HQYLURQPHQWDO�IDFWRUV��

• EHWWHU�OLQNDJHV�EHWZHHQ�H[SRVXUH�DQG�KHDOWK�GDWD�YLD�(($�	�:+2·V�¶SDUWQHUVKLS�LQ�DFWLRQ·�

• DSSO\�WKH�OHVVRQV�IURP�WKH�KLVWRULHV�RI�WKDOLGRPLGH��'(6��OHDG��HWF��DQG�GRQ·W�XVH�FKLOGUHQ�DV�
JXLQHD�SLJV���HVSHFLDOO\�DV��FRPSDUHG�WR�DGXOWV��FKLOGUHQ�JHW�OLWWOH�RU�QR�EHQHILW�IURP�WKH�
HQYLURQPHQWDO�H[SRVXUHV�WKDW�ZH�JLYH�WKHP�

• SXW�FKLOGUHQ�DW�WKH�FHQWUH�RI�JRYHUQPHQW�SROLFLHV�RQ�KRXVLQJ��SRYHUW\�HOLPLQDWLRQ��LQFRPH�
VXSSRUW��DQG�KHDOWK���

• PRUH�UHVHDUFK�LQWR�WKH�HQYLURQPHQWDO�FDXVHV�RI�LOO�KHDOWK�LQ�FKLOGUHQ��HVSHFLDOO\�LQWR�
QHXURORJLFDO�GLVHDVHV���

(�J��WKHUH�DUH�YHU\�IHZ�VWXGLHV�RI�FKLOGUHQ�DQG�GHOD\HG�HIIHFWV�RI�DFXWH�23�SRLVRQLQJ��GHVSLWH�
HYLGHQFH�IURP�DGXOWV�WKDW�GHOD\HG�SV\FKRORJLFDO�GHILFLWV�RFFXU��7KHUH�QHHGV�WR�EH�ORQJ�WHUP�
SURVSHFWLYH�HSLGHPLRORJLFDO�VWXGLHV�RI�WKH�KHDOWK�LPSDFWV�RI�23�DQG�2&�SHVWLFLGHV��ZLWK�D�
IRFXV�RQ�LQWHOOHFWXDO�GHYHORSPHQW��7KHUH�KDV�EHHQ�YLUWXDOO\�QR�DFWLRQ�VLQFH�WKH�¶HDUO\�
ZDUQLQJV·�RI�$QJOH�LQ�������RQ�WKH�QHXURWR[LFRORJLFDO�HIIHFWV�RI�23�SRLVRQLQJV��HYHQ�WKRXJK�
WKH�H[WHQW�RI�WKHVH�HIIHFWV�¶PLJKW�H[FHHG�WKH�HIIHFWV�FXUUHQWO\�SUHVHQWHG�E\�OHDG·��:HLVV���������
'DWD�IURP�SRLVRQ�FHQWUHV�FRXOG�EH�WKH�EDVLV�IRU�VRPH�RI�WKHVH�VWXGLHV���

• JLYH�FKLOGUHQ�UHOHYDQW�OHJDO�SURWHFWLRQ�ZLWK�VDIHW\�VWDQGDUGV�IRU�FKHPLFDOV�WKDW�WDNH�WKHLU�
VSHFLDO�YXOQHUDELOLWLHV�LQWR�DFFRXQW��DV�LQ�WKH�86$�)RRG�4XDOLW\�$FW�������ZKLFK�SURYLGHV�DQ�
H[WUD����IROG�VDIHW\�PDUJLQ�IRU�FKLOGUHQ��DV�ZHOO�DV�SURYLVLRQV�IRU�WKH�FXPXODWLYH�H[SRVXUHV�RI�
FKLOGUHQ�WR�SHVWLFLGHV���������H[LVWLQJ�SHVWLFLGH�WROHUDQFHV�PXVW�EH�UH�DVVHVVHG�E\�WKH�86�(3$�
E\��������7KH�86�(3$�KDV�DOVR�LQLWLDWHG�SURMHFWV�RQ�&KLOGUHQ·V�&XPXODWLYH�([SRVXUH��D�
&KLOGUHQ·V�(QYLURQPHQWDO�+HDOWK�LQGH[��DQG�D�&KLOGUHQ·V�9XOQHUDELOLW\�LQGH[�DV�SDUW�RI�LWV�
UHVSRQVH�WR�WKH�([HFXWLYH�RUGHU�RQ�&KLOGUHQ�DQG�(QYLURQPHQWDO�+HDOWK���������

• UHGXFH�FKLOGUHQ·V�H[SRVXUHV�WR�FKHPLFDOV��UDGLDWLRQ�DQG�RWKHU�SRWHQWLDO�FDXVHV�RI�LOO�KHDOWK��
SULRULWLVLQJ�SHUVLVWHQW�DQG�ELRDFFXPXODWLQJ�VXEVWDQFHV��HVSHFLDOO\�SHVWLFLGHV�DQG�RWKHU�WR[LF�
FKHPLFDOV�WR�ZKLFK�FKLOGUHQ�DUH�H[SRVHG�LQ�IRRG��ZDWHU��DQG�FRQVXPHU�SURGXFWV���VXFK�DV�WKH�
SKWKDODWHV�LQ�FKLOGUHQ·V�WR\V���XWLOLVLQJ�WKH�SUHFDXWLRQDU\�SULQFLSOH�ZKHQHYHU�ULVNV�DUH�OLNHO\�
WR�EH�VHULRXV�DQG�LUUHYHUVLEOH��

• JLYH�WKH�SXEOLF�WKH�ULJKW�WR�NQRZ�ZKDW�WKHLU�FKLOGUHQ�DUH�H[SRVHG�WR�ZLWK�DGHTXDWH�FRQVXPHU�
SURGXFW�ODEHOOLQJ�ODZV�DQG�DFFHVVLEOH�WR[LF�HPLVVLRQV�UHJLVWHUV��OLNH�WKH�WR[LF�UHOHDVH�
LQYHQWRULHV�LQ�WKH�86$��7KHUH�LV�QR�HTXLYDOHQW�LQ�(XURSH��GHVSLWH�2(&'�UHFRPPHQGDWLRQV��
DOWKRXJK�WKHUH�DUH�RQH�RU�WZR�0HPEHU�6WDWH�V\VWHPV�H�J��WKH�8.�DQG�WKH�1HWKHUODQGV���

• LPSURYH�WKH�HGXFDWLRQ�DQG�DZDUHQHVV�RI�SDUHQWV��WHDFKHUV�DQG�RWKHU�JXDUGLDQV�RI�FKLOGUHQ�VR�
WKDW�WKH\�FDQ�KHOS�FUHDWH�VDIHU�HQYLURQPHQWV�IRU�WKHP��(XURSHDQ�HTXLYDOHQWV�RI�WKH�$PHULFDQ�
$FDGHP\�RI�3HGLDWULFV·�´+DQGERRN�RI�(QYLURQPHQWDO�+HDOWK�IRU�&KLOGUHQµ��DQG�WKH�
´5HVRXUFH�*XLGHµ�DQG�WUDLQLQJ�PDWHULDOV�IRU�86�GRFWRUV�DQG�QXUVHV�SURGXFHG�E\�WKH�
&KLOGUHQ·V�(QYLURQPHQWDO�+HDOWK�1HWZRUN��&DOLIRUQLD��ZRXOG�EH�KHOSIXO�LQ�WKLV��7KH�(($�ZLOO�
EH�DVVLVWLQJ�WKH�QHZO\�IRUPHG�,1&+(6�QHWZRUN��ZKLFK�WKH�(($���:+2�(XURSH�DQG�WKH�86�
(3$�KDYH�KHOSHG�ODXQFK��WR�SURGXFH��(XURSHDQ�YHUVLRQV�RI�WKHVH�86�WUDLQLQJ�DQG�LQIRUPDWLRQ�
PDWHULDOV�RQ�FKLOGUHQ�DQG�HQYLURQPHQWDO�KHDOWK��

�

�

�

��
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���:K\�FKLOGUHQ�QHHG�VSHFLDO�SURWHFWLRQ�

~)LUVW��GR�QR�KDUP��{�+LSSRFUDWHV�

����� (QYLURQPHQW�	�KHDOWK��OLNHO\�OLQNV�

~7KH�HQYLURQPHQW�LV�HYHU\WKLQJ�ZKLFK�LVQ�W�PH���{�$OEHUW�(LQVWHLQ�

 
3HRSOH�DUH�DW�WKH�FHQWUH�RI�¶WKHLU·�ZRUOG��DV�(LQVWHLQ�REVHUYHG��EXW�WKH\�DUH�DOVR�SDUW�RI�WKH�
HQYLURQPHQW��DQG�SOD\�D�VLJQLILFDQW�UROH�LQ�VKDSLQJ�LW��7KH�HQYLURQPHQW�DOVR�¶VKDSHV·�SHRSOH�E\�
WKH�LPSDFW�LW�KDV�RQ�WKHLU�KHDOWK��

7KLV�LV�QRW�MXVW�LQ�WKH�REYLRXV�ZD\V�RI�VXVWDLQLQJ�OLIH��WKURXJK�WKH�SURYLVLRQ�RI�IRRG��ZDWHU�DQG�
VKHOWHU��EXW�DOVR�WKURXJK�WKH�OHVV�YLVLEOH�LPSDFW�LW�KDV�RQ�JHQHV��FHOOV��RUJDQV�DQG�ELRORJLFDO�
V\VWHPV�ZKLFK�WRJHWKHU�FDQ�FDXVH�GLVHDVH��,Q�WKH�PRUH�GHYHORSHG�HFRQRPLHV�²�VXFK�DV�WKH�(8�²�
ZKHUH�EDVLF�VXSSOLHV�RI�FOHDQ�ZDWHU�DQG�VHZDJH�IDFLOLWLHV�DUH�JHQHUDOO\�DYDLODEOH��HQYLURQPHQWDO�
LPSDFWV�RQ�KHDOWK�DUH�RIWHQ�OHVV�REYLRXV�²�DQG�PRUH�LQVLGLRXV�²�WKDQ�LQ�GHYHORSLQJ�FRXQWULHV��
+RZHYHU��XQUDYHOOLQJ�WKH�OHVV�REYLRXV�FRQQHFWLRQV�EHWZHHQ�WKH�HQYLURQPHQW�DQG�KHDOWK�LQ�
GHYHORSHG�HFRQRPLHV�LV�QRW�HDV\��

'DPDJH�WR�KHDOWK�LV�WKH�UHVXOW�RI�PDQ\�IDFWRUV�DFWLQJ�LQ�YDULRXV�FRPELQDWLRQV��RYHU�GLIIHUHQW�WLPH�
SHULRGV��WR�D�GLYHUVH�UDQJH�RI�SHRSOH��RI�YDU\LQJ�VHQVLWLYLWLHV��DQG�DW�GLIIHUHQW�VWDJHV�RI�WKHLU�OLYHV��

�)LJXUH�����8QGHUVWDQGLQJ�WKH�FRPSOH[LWLHV�RI�ZKDW�FDXVHV�LOO�KHDOWK�LV�FOHDUO\�JRLQJ�WR�EH�GLIILFXOW�
²�DQG��YHU\�RIWHQ�WKH�PRUH�ZH�NQRZ��WKH�PRUH�ZH�UHDOLVH�ZKDW�ZH�GRQ·W�NQRZ��,W�LV�QRW�VXUSULVLQJ��
WKHUHIRUH��WKDW�VFLHQWLILF�DQG�SXEOLF�FRQWURYHUVLHV�RYHU�HQYLURQPHQW�DQG�KHDOWK�KDYH�EHHQ�RU�DUH�
FXUUHQWO\�FRPPRQ�ZLWKLQ�VFLHQWLILF�DQG�SXEOLF�FLUFOHV��H�J��OHDGHG�SHWURO�DQG�EUDLQ�GDPDJH�LQ�
FKLOGUHQ��RU�DQWLELRWLF�JURZWK�SURPRWHUV�LQ�DQLPDO�IHHG�DQG�LQFUHDVHG�KXPDQ�UHVLVWDQFH�WR�
DQWLELRWLFV���3XEOLF�SROLF\�GHFLVLRQV�RQ�HQYLURQPHQWDO�KD]DUGV��SRWHQWLDO�GDPDJH��DQG�ULVNV�
�SUREDEOH�GDPDJH��DUH�GLIILFXOW�WR�PDNH�DQG�HYDOXDWH��+RZHYHU��XQGHUVWDQGLQJ�WKH�W\SHV�RI�
LQIRUPDWLRQ�QHHGHG�IRU�HQYLURQPHQWDO�KHDOWK�GHFLVLRQ�PDNLQJ��DV�ZHOO�DV�LWV�XVH�DQG�OLPLWDWLRQV��
ZLOO�FRQWULEXWH�WR�D�ZLGHU�DSSUHFLDWLRQ�RI�WKH�UHDVRQV�IRU�SXEOLF�¶FRQFHUQV·��GLIIHUHQFHV�LQ�H[SHUW�
RSLQLRQV��DQG�WKH�DFWLRQ��RU�LQDFWLRQ���RI�JRYHUQPHQWV��

)LJXUH����(QYLURQPHQW��SHRSOH�DQG�KHDOWK��VRPH�NH\�UHODWLRQVKLSV�

�

(QYLURQPHQWDO�IDFWRUV��H�J��RYHUFURZGLQJ��GLHW��FOLPDWH��VWUHVV��DQG�H[SRVXUHV��H�J��IURP�DLU��IRRG��GULQN��
VXUIDFHV��FDQ�SOD\�D�SDUW�LQ�FDXVLQJ�DQG�RU�DJJUDYDWLQJ�GLVHDVH�DQG�LOO�KHDOWK��ERWK�GLUHFWO\�DQG�YLD�SDUHQWV��
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(QYLURQPHQWDO�VWUHVVHV�IRU�ZKLFK�WKHUH�DUH�UHDVRQDEO\�JRRG�H[SRVXUH�DQG�HIIHFW�GDWD�DUH�
HVWLPDWHG�WR�EH�D�PDMRU�IDFWRU�LQ�DQ�HVWLPDWHG����RI�GLVHDVH��DFFRUGLQJ�WR�SUHOLPLQDU\�UHSRUW�
SUHSDUHG�IRU�WKH�:+2�RQ�WKH�EDVLV�RI�'XWFK�GDWD��7KH�PDLQ�FRPSRQHQWV�RI�WKLV�HQYLURQPHQWDO�
IUDFWLRQ�DUH�DLU�SROOXWLRQ��ZKLFK�DFFRXQWV�IRU�PRVW�RI�WKH�WRWDO�HQYLURQPHQW�UHODWHG�KHDOWK�ORVV�LQ�
WKH�1HWKHUODQGV��LQ�WHUPV�RI�UHGXFHG�OLIH�H[SHFWDQF\��WKH�TXDOLW\�RI�OLIH�DQG�QXPEHU�RI�SHRSOH�
DIIHFWHG���HQYLURQPHQWDO�QRLVH��DQG�LQGRRU�DLU�SROOXWLRQ��LQFOXGLQJ�UDGRQ��GDPS�DQG�
HQYLURQPHQWDO�WREDFFR�VPRNH��/HDG�LQ�GULQNLQJ�ZDWHU�LV�DOVR�VLJQLILFDQW��7UDIILF�DQG�GRPHVWLF�
DFFLGHQWV��ZKLFK�WRJHWKHU�ZRXOG�EULQJ�WKH�WRWDO�HQYLURQPHQWDO�IUDFWLRQ�RI�GLVHDVH�FDXVDWLRQ�IURP�
���WR�����DUH�YHU\�LPSRUWDQW�SXEOLF�KHDOWK�KD]DUGV��EXW�DUH�QRW�QRUPDOO\�FRQVLGHUHG�DV�
HQYLURQPHQWDO�KHDOWK�LVVXHV���

����� 7KH�KHDOWK�RI�FKLOGUHQ��IURP�FODVVLFDO�GLVHDVHV�WR�~KLGGHQ�KD]DUGV��

0RVW�(XURSHDQ�FKLOGUHQ�WRGD\�EHQHILW�IURP�EHWWHU�IRRG��FOHDQHU�ZDWHU��PRUH�SUHYHQWLYH�KHDOWK�
PHDVXUHV��VXFK�DV�YDFFLQDWLRQ��DQG�D�KLJKHU�VWDQGDUG�RI�KRXVLQJ�DQG�OLYLQJ�WKDQ�HYHU�EHIRUH��$V�D�
UHVXOW�IHZHU�DUH�G\LQJ�IURP�LQIHFWLRXV�GLVHDVHV�DQG�WKHLU�RYHUDOO�KHDOWK�DQG�OLIH�H[SHFWDQF\�LV�YHU\�
PXFK�LPSURYHG�FRPSDUHG�WR�WKH�EHJLQQLQJ�RI�WKH�FHQWXU\��7DEOH�����%RWK�WKH�DJH�GLVWULEXWLRQ�DW�
GHDWK�DQG�WKH�OHDGLQJ�FDXVHV�RI�GHDWK�KDYH�FKDQJHG�GUDPDWLFDOO\��)LJXUH���VKRZV��IRU�D�
UHSUHVHQWDWLYH�FRXQWU\�VXFK�DV�&KLOH��WKDW�WKH�SUREDELOLW\�RI�D�IHPDOH�G\LQJ�EHIRUH�KHU�ILIWK�
ELUWKGD\�KDV�IDOOHQ�IURP�����WR�����+HU�FDXVH�RI�GHDWK�LV�QRZ�PXFK�PRUH�OLNHO\�WR�EH�FDQFHU��
KHDUW�RU�UHVSLUDWRU\�GLVHDVH�WKDQ�WKH�LQIHFWLRXV�GLVHDVHV�RI�HDUOLHU�WLPHV��VXFK�DV�PHDVOHV��
GLSKWKHULD��7%��FKROHUD��DQG�W\SKRLG��

�

)LJXUH����$JH�DW�GHDWK��&KLOH�

�
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7DEOH����/LIH�H[SHFWDQF\�����������

�
�
�
�
�
7DEOH������ /LIH�H[SHFWDQFH�DW�ELUWK��VHOHFWHG�FRXQWULHV��

DURXQG������DQG�LQ������
&RXQWU\� $URXQG������ �����

� 0DOH� )HPDOH� 0DOH� )HPDOH�
$XVWUDOLD� ��� ��� ��� ���
&KLOH� ��� ��� ��� ���
(QJODQG�	�:DOHV� ��� ��� ��� ���
,WDO\� ��� ��� ��� ���
-DSDQ� ��� ��� ��� ���
1HZ�=HDODQGD� ��� ��� ��� ���
1RUZD\� ��� ��� ��� ���
6ZHGHQ� ��� ��� ��� ���
8QLWHG�6WDWHVE� ��� ��� ��� ���
�

a Excluding Maoris 
b Registration states only; includes District of Columbia. 
Sources: 1910 data: Preston S.H., Keyfitz N., Schoen R. Causes 
of death: life tables for national populations. New York and 
London, Seminar Press, 1972. For Australia: Cumpston J.H: 
(Lewis M.J: ed.) Health and disease in Australia: A history. 
Department of Community Services and Health, Canberra, 
AGPS, 1989. 
1998 data: United Nations Population Division. World population 
prospects: The 1998 revision. New York, United Nations, 1998. 
‘Making a Difference’, WHO, 1999

�
7KH�FDXVHV�RI�WKLV�LPSURYHPHQW�LQ�KHDOWK�DUH�PDQ\�DQG�LQWHU�FRQQHFWHG��7KH\�LQFOXGH�KLJKHU�
LQFRPHV��OHVV�SRYHUW\��WKH�DYDLODELOLW\�RI�YDFFLQHV�DQG�DQWLELRWLFV��EHWWHU�QXWULWLRQ��HGXFDWLRQ�DQG�
VDQLWDWLRQ��DQG�RWKHU�SXEOLF�KHDOWK�PHDVXUHV��
�
1RW�DOO�FRXQWULHV�KDYH�VKDUHG�LQ��RU�UHWDLQHG��WKLV�¶JOREDO�UHYROXWLRQ�LQ�KHDOWK·��:+2��0DNLQJ�
GLIIHUHQFH���������*OREDOO\��DERXW���LQ����FKLOGUHQ�ZLOO�QRW�OLYH�WR�VHH�WKHLU�ILIWK�ELUWKGD\��
DOWKRXJK�WKLV�JOREDO�DYHUDJH�FRQFHDOV�ZLGH�YDULDWLRQV�LQ�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG��7KLV�LV�
FKLHIO\�GXH�WR�LQIHFWLRXV�GLVHDVHV��ZKLFK�VWLOO�NLOO�PDQ\�FKLOGUHQ�LQ�WKH�OHVV�GHYHORSSHG�ZRUOG��
7KHUH�DUH�DOVR�SDUWV�RI�(XURSH��VXFK�DV�WKH�1HZO\�,QGHSHQGHQW�6WDWHV��1,6���ZKHUH��IROORZLQJ�
VRFLDO�DQG�HFRQRPLF�EUHDNGRZQ��WKH�FODVVLF�LQIHFWLRXV�GLVHDVHV��VXFK�DV�GLSKHWHULD��PDODULD��7%��
FKROHUD��DQG�W\SKRLG��DUH�UH�HPHUJLQJ��7KH�OLIH�H[SHFWDQF\�RI�SHRSOH�LQ�1,6�KDV�IDOOHQ�
GUDPDWLFDOO\�ZLWKLQ�WKH�ODVW�GHFDGH�WR�DQ�DYHUDJH�RI�OHVV�WKDQ����\HDUV�LQ�VHYHUDO�RI�WKH�PRUH�
SROOXWHG�DQG�LPSRYHULVKHG�]RQHV��VXFK�DV�LQ�8]EHNKLVWDQ��.D]DNKVWDQ�DQG�7DMLNKLVWDQ���)LJXUH�
����,QIDQW�PRUWDOLW\�UDWHV�LQ�(XURSH�YDU\�HQRUPRXVO\��)LJXUH�����UHIOHFWLQJ�WKH�ODUJH�GLIIHUHQFHV�
LQ�VRFLDO��HFRQRPLF��DQG�HQYLRQPHQWDO�FRQGLWLRQV��DV�ZHOO�DV�WKH�KHDOWK�FDUH�V\VWHPV�DFURVV�WKH�
(XURSHDQ�UHJLRQ� 
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)LJXUH����/LIH�H[SHFWDQF\�LQ�(XURSH�����������

�

)LJXUH����'HDWK�UDWHV�EHIRUH���LQ�(XURSH�

�

:KLOH�PRVW�FKLOGUHQ�LQ�:HVWHUQ�(XURSH�DUH�QR�ORQJHU�G\LQJ�RI�LQIHFWLRXV�GLVHDVHV��WKH\�DUH�DW�
LQFUHDVHG�ULVN�IURP�VRPH�FDQFHUV�DQG�ELUWK�GHIHFWV��DV�ZHOO�DV�DVWKPD��DOOHUJLHV��EUDLQ�GDPDJH�

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996
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Source:  Health in Europe 1997.   WHO Regional Office for Europe, 
Epidemiology, statistics and health information (ESI) unit.

 Trends in life expectancy at birth in subregional groups of countries 
in the European Region, 1970–1996

 

Deaths per 1000 live birthsª  The Former Yugoslav Republic of Macedonia
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Source:  Health in Europe 1997.   WHO Regional Office for Europe, 
Epidemiology, statistics and health information (ESI) unit.

Death rates before 5 years of age in countries in the European Region, 
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DQG�EHKDYLRXUDO�GLVRUGHUV��7KLV�KDV�EHHQ�FDOOHG�WKH�¶QHZ�SDHGLDWULF�PRUELGLW\·���7KH�FDXVHV�RI�
WKHVH�GLVHDVHV�DUH�QRW�DV�REYLRXV�DV�WKH�FDXVHV�RI�LQIHFWLRQV��EXW�DV�WKH\�KDYH�JURZQ�WR�
SURPLQHQFH�IDLUO\�UHFHQWO\��FKDQJHV�LQ�WKH�HQYLURQPHQW�DQG�RWKHU�IDFWRUV�RI�PRGHUQ�OLIH�DUH�
OLNHO\�WR�EH�SOD\LQJ�D�VLJQLILFDQW�UROH���

7KHUH�LV�LQFUHDVLQJ�HYLGHQFH��IURP�WHVWV�LQ�DQLPDOV��VWXGLHV�RI�RFFXSDWLRQDOO\�H[SRVHG�
ZRUNHUV��DQG�VRPH�VWXGLHV�RI�WKH�JHQHUDO�SXEOLF�DQG�FKLOGUHQ��WKDW�H[SRVXUH�WR�FHUWDLQ�
FKHPLFDOV�DQG�RWKHU�KD]DUGRXV�DJHQWV��VXFK�DV�UDGLDWLRQ��DUH�DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVNV�
RI�FDQFHU��UHSURGXFWLYH�GLVRUGHUV��QHXURORJLFDO�GDPDJH��DQG�RWKHU�LOO�KHDOWK��,W�LV�GLIILFXOW�WR�
WUDQVODWH�WKHVH�ILQGLQJV�IURP�JHQHUDOO\�KLJK�H[SRVXUHV�LQWR�NQRZOHGJH�DERXW�WKH�ULVNV�WR�FKLOGUHQ�
IURP�PXFK�ORZHU�H[SRVXUHV�WR�VXFK�DJHQWV��+RZHYHU��

• WKH�DEVHQFH�RI�NQRZQ�WKUHVKROGV�IRU�VRPH�RI�WKHVH�HIIHFWV���

• WKH�SRVVLELOLW\�WKDW�HYHQ�TXLWH�ORZ�GRVHV�RI�VRPH�FKHPLFDOV�PD\�KDYH�DGYHUVH�HIIHFWV��DQG��

• WKH�JUHDWHU�YXOQHUDELOLW\�RI�FKLOGUHQ�WR�VRPH�HQYLURQPHQWDO�KD]DUGV��PHDQV�WKDW�D�
SUHFDXWLRQDU\�DSSURDFK�LV�QHHGHG��

&KLOGUHQ�WRGD\�DUH�URXWLQHO\�H[SRVHG�WR�D�QXPEHU�RI�WKHVH�¶KLGGHQ�KD]DUGV·�LQ�DLU��ZDWHU��IRRG��
RQ�VRLOV�DQG�VXUIDFHV��DQG�LQ�FRQVXPHU�SURGXFWV��7KHVH�LQFOXGH�QHZO\�FUHDWHG�V\QWKHWLF�
FKHPLFDOV��ZKLFK�GLG�QRW�H[LVW�ILIW\�\HDUV�DJR��)LJXUH���VKRZV�WKH�KXJH�JURZWK�LQ�WKH�SURGXFWLRQ�
RI�V\QWKHWLF�RUJDQLF�FKHPLFDOV�LQ�WKH�86$������������7KHUH�KDV�EHHQ�D�VLPLODUO\�GUDPDWLF�ULVH�LQ�
SURGXFWLRQ�DQG�XVH�RI�FKHPLFDOV�LQ�(XURSH��0DQ\�RI�WKHVH�FKHPLFDOV�SHUVLVW�LQ�WKH�HQYLURQPHQW�
DQG�LQ�IDWW\�WLVVXHV��DQG�KDYH�EHFRPH�SDUW�RI�HYHU\�FKLOG·V�H[WHUQDO�DQG�LQWHUQDO�HQYLURQPHQW���

)LJXUH����6\QWKHWLF�2UJDQLF�&KHPLFDOV�3URGXFWLRQ��86$�����������

6RXUFH��86�(3$�

/LWWOH�LV�NQRZQ�DERXW�WKH�KD]DUGV��KDUPIXO�SRWHQWLDO��RU�ULVNV��SUREDELOLW\�RI�KDUP��RI�PRVW�RI�
WKHVH�FKHPLFDOV��)RU�����RI�WKH������������FKHPLFDOV�RQ�WKH�(XURSHDQ�PDUNHW��WKHUH�LV�
LQVXIILFLHQW�WR[LFLW\�LQIRUPDWLRQ�DYDLODEOH�IRU�HYHQ�WKH�PRVW�EDVLF�ULVN�DVVHVVPHQWV�
UHFRPPHQGHG�E\�WKH�2(&'����0RUHRYHU��WKH�UHODWLYHO\�IHZ�FKHPLFDOV�IRU�ZKLFK�WKHUH�LV�HQRXJK�
WR[LFLW\�GDWD�IRU�ULVN�DVVHVVPHQWV�DUH�XVXDOO\�WHVWHG�RQH�DW�D�WLPH��&KLOGUHQ��OLNH�DGXOWV��DUH�
H[SRVHG�WR�PL[WXUHV���EXW�YHU\�OLWWOH�LV�NQRZQ�DERXW�WKH�HIIHFWV�RI�PL[WXUHV��$OWKRXJK�FKLOGUHQ�DUH�
JHQHUDOO\�RQO\�H[SRVHG�WR�YHU\�ORZ�OHYHOV�RI�FKHPLFDOV��LW�LV�QRW�NQRZQ�ZKHWKHU�FRPELQHG�
H[SRVXUHV�WR�PDQ\�FRPELQDWLRQV�RI�VPDOO�DPRXQWV�RI�FKHPLFDOV�DUH�GDQJHURXV�RU�QRW��$V�WKH�

                                                           
��� /DQGULJDQ�HW�DO���������¶&KLOGUHQ·V�+HDOWK�DQG�WKH�(QYLURQPHQW��$�QHZ�$JHQGD�IRU�

3UHYHQWLRQ�5HVHDUFK·��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV��9RO������6XSS����
��� (($�81(3���������&KHPLFDOV�,Q�(XURSH��/RZ�GRVHV��KLJK�VWDNHV"�
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FKDLU�RI�WKH�86�1DWLRQDO�5HVHDUFK�&RXQFLO�UHSRUW�RQ�¶3HVWLFLGHV�LQ�WKH�GLHWV�RI�,QIDQWV�DQG�
&KLOGUHQ·��������3URI��3KLOOLS�/DQGULJDQ��KDV�VDLG��

¶%\�GHIDXOW��ZH�DUH�FRQGXFWLQJ�D�PDVVLYH�WR[LFRORJLFDO�H[SHULPHQW��DQG�RXU�FKLOGUHQ�DUH�WKH�
H[SHULPHQWDO�DQLPDOV·��

����� &KLOGUHQ�DUH�QRW�~OLWWOH�DGXOWV��

0XFK�RI�ZKDW�ZH�NQRZ�DERXW�HQYLURQPHQWDO�GDPDJH�WR�KHDOWK�FRPHV�IURP�GDWD�RQ�DGXOWV��
6LPLODUO\��PDQ\�RI�RXU�VDIHW\�VWDQGDUGV�DUH�EDVHG�RQ�GDWD�WKDW�GR�QRW�VSHFLILFDOO\�FRYHU�ULVNV�WR�
FKLOGUHQ��%XW�FKLOGUHQ�DUH�QRW�OLWWOH�DGXOWV��&KLOGUHQ�DUH�SDUWLFXODUO\�YXOQHUDEOH�WR�VRPH�
HQYLURQPHQWDO�SROOXWDQWV��7KLV�KHLJKWHQHG�VXVFHSWLELOLW\�VWHPV�IURP�VHYHUDO�VRXUFHV���

• ¶*UHDWHU�H[SRVXUHV·�³�&KLOGUHQ�KDYH�SURSRUWLRQDOO\�JUHDWHU�H[SRVXUHV�WR�HQYLURQPHQWDO�
WR[LQV�WKDQ�DGXOWV��&KLOGUHQ�GULQN�PRUH�ZDWHU��HDW�PRUH�IRRG��DQG�EUHDWKH�PRUH�DLU�WKDQ�GR�
DGXOWV��UHODWLYH�WR�WKHLU�ERG\�ZHLJKW��)RU�H[DPSOH��WKH�DLU�LQWDNH�RI�D�UHVWLQJ�LQIDQW�LV�WZLFH�
WKDW�RI�DQ�DGXOW�DQG�DQ�LQIDQW�LQ�WKH�ILUVW���PRQWKV�RI�OLIH�GULQNV�VHYHUDO�WLPHV�DV�PXFK�ZDWHU�
SHU�NLORJUDP�ERG\�ZHLJKW�DV�GRHV�WKH�DYHUDJH�DGXOW��&KLOGUHQ�DJHV���WR����HDW�WKUHH�WR�IRXU�
WLPHV�PRUH�IRRG�SHU�XQLW�ERG\�ZHLJKW�WKDQ�WKH�DYHUDJH�DGXOW��&KLOGUHQ�DOVR�KDYH�XQLTXH�IRRG�
SUHIHUHQFHV��)RU�H[DPSOH��WKH�DYHUDJH�$PHULFDQ���\HDU�ROG�GULQNV����WLPHV�PRUH�DSSOH�MXLFH�
DQG����WLPHV�PRUH�JUDSH�MXLFH��DQG�HDWV���WR���WLPHV�PRUH�JUDSHV��EDQDQDV��SHDUV��FDUURWV�DQG�
EURFFROL�WKDQ�WKH�DYHUDJH�DGXOW��(XURSHDQ�GDWD�VKRZ�VLPLODU�GLIIHUHQFHV�EHWZHHQ�FKLOGUHQ�DQG�
DGXOWV�ZLWK�UHVSHFW�WR�IUXLW�DQG�YHJHWDEOHV��6RIW�GULQN�FRQVXPSWLRQ�RI�%ULWLVK�SUH�VFKRRO�DQG�
VFKRRO�FKLOGUHQ�LV�DERXW���WLPHV�WKDW�RI�DGXOWV�DQG�SUH�VFKRRO�FKLOGUHQ·V�FRQVXPSWLRQ�RI�PLON�
DQG�GDLU\�SURGXFWV�LV���WLPHV�WKDW�RI�VFKRRO�FKLOGUHQ�DQG�DGXOWV�7KHVH�SDWWHUQV�RI�LQFUHDVHG�
FRQVXPSWLRQ�UHIOHFW�WKH�GLHWDU\�FKRLFHV�DQG�WKH�KLJKHU�HQHUJ\�UHTXLUHPHQWV�RI�FKLOGUHQ�IRU�
JURZWK�DQG�GHYHORSPHQW��

• ¶&KLOG�EHKDYLRXU·�³�&KLOGUHQ·V�KDQG�WR�PRXWK�EHKDYLRXU��VKRUWHU�VWDWXUH��DQG�WKHLU�SOD\�
FORVH�WR�WKH�JURXQG�LQFUHDVHV�WKHLU�H[SRVXUH�YLD�LQKDODWLRQ�DQG�LQJHVWLRQ�WR�WR[LQV�LQ�GXVW��
VRLO��DQG�FDUSHWV��,W�DOVR�LQFUHDVHV�H[SRVXUH�WR�DQ\�WR[LQV�WKDW�IRUP�ORZ�O\LQJ�OD\HUV�LQ�WKH�DLU��
VXFK�DV�FHUWDLQ�SHVWLFLGH�YDSRXUV��

7KH�LPSOLFDWLRQ�IRU�KHDOWK�LV�WKDW�FKLOGUHQ�KDYH�KLJKHU�H[SRVXUHV��SHU�XQLW�ERG\�ZHLJKW��WKDQ�
DGXOWV�WR�DQ\�WR[LQV�WKDW�DUH�SUHVHQW�LQ�ZDWHU��IRRG�RU�DLU��

• ¶0HWDEROLVP·�³�&KLOGUHQ·V�PHWDEROLF�SDWKZD\V��HVSHFLDOO\�LQ�WKH�ILUVW�PRQWKV�DIWHU�ELUWK��DUH�
LPPDWXUH��$V�D�FRQVHTXHQFH�RI�WKLV�ELRFKHPLFDO�LPPDWXULW\��FKLOGUHQ·V�DELOLW\�WR�GHWR[LI\�DQG�
H[FUHWH�FKHPLFDOV�GLIIHUV�IURP�WKDW�RI�DGXOWV��,Q�D�IHZ�LQVWDQFHV��FKLOGUHQ�DUH�DFWXDOO\�EHWWHU�
DEOH�WKDQ�DGXOWV�WR�GHDO�ZLWK�HQYLURQPHQWDO�WR[LQV��0RUH�FRPPRQO\��KRZHYHU��WKH\�DUH�OHVV�
DEOH�WKDQ�DGXOWV�WR�GHDO�ZLWK�WR[LF�FKHPLFDOV�DQG�DUH�WKXV�PRUH�YXOQHUDEOH�WR�WKHP���

• ¶%LRORJ\�RI�GHYHORSPHQW·�³�&KLOGUHQ�DUH�XQGHUJRLQJ�UDSLG�JURZWK�DQG�GHYHORSPHQW��DQG�
WKHLU�GHOLFDWH�GHYHORSPHQWDO�SURFHVVHV�DUH�HDVLO\�GLVUXSWHG��2UJDQV��VXFK�DV�WKH�EUDLQ�DQG�
UHSURGXFWLYH�RUJDQV�GRXEOH�LQ�VL]H�GXULQJ�WKH�HDUO\�OLIH��([SRVXUHV�WR�WR[LF�PDWHULDOV�GXULQJ�
WKLV�WLPH�RI�UDSLG�JURZWK�FDQ�EH�HVSHFLDOO\�KD]DUGRXV��'XULQJ�WKLV�SHULRG��VWUXFWXUHV�DUH�
GHYHORSHG�DQG�YLWDO�QHUYRXV�V\VWHP�FRQQHFWLRQV�DUH�HVWDEOLVKHG��'HYHORSPHQW�RI�WKH�QHUYRXV�
V\VWHP�WDNHV�SODFH�DOO�WKURXJK�FKLOGKRRG��EXW�WKH�QHUYRXV�V\VWHP�KDV�RQO\�D�OLPLWHG�FDSDFLW\�
WR�UHSDLU�DQ\�VWUXFWXUDO�GDPDJH�WKDW�LV�FDXVHG�E\�HQYLURQPHQWDO�WR[LQV��7KXV��LI�FHOOV�LQ�WKH�
GHYHORSLQJ�EUDLQ�DUH�GHVWUR\HG�E\�FKHPLFDOV�VXFK�DV�OHDG��PHUFXU\�RU�VROYHQWV��RU�LI�YLWDO�
FRQQHFWLRQV�EHWZHHQ�QHUYH�FHOOV�IDLO�WR�IRUP��WKHUH�LV�D�KLJK�ULVN�WKDW�WKH�UHVXOWLQJ�
QHXUREHKDYLRUDO�G\VIXQFWLRQ�ZLOO�EH�SHUPDQHQW�DQG�LUUHYHUVLEOH��7KH�FRQVHTXHQFHV�FDQ�EH�
ORVV�RI�LQWHOOLJHQFH�DQG�DOWHUDWLRQ�RI�QRUPDO�EHKDYLRXU��

• ¶/RQJHU�WLPH�DW�ULVN·�³�&KLOGUHQ�KDYH�PRUH�\HDUV�RI�OLIH�DKHDG�RI�WKHP�WKDQ�DGXOWV��VR�WKH\�
KDYH�PRUH�WLPH�WR�GHYHORS�WKRVH�FKURQLF�GLVHDVHV�WKDW�WDNH�VHYHUDO�GHFDGHV�WR�DSSHDU��DQG�
ZKLFK�PD\�EH�WULJJHUHG�E\�HDUO\�HQYLURQPHQWDO�H[SRVXUH��'LVHDVHV�ZLWK�ORQJ�ODWHQW�SHULRGV�
LQFOXGH�PHVRWKHOLRPD�FDQFHU�IURP�DVEHVWRV��VNLQ�FDQFHU�IURP�VXQOLJKW��DQG�OHXNDHPLD�IURP�
EHQ]HQH���
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&KLOGUHQ�DUH�WKHUHIRUH�SRWHQWLDOO\�PRUH�YXOQHUDEOH�WR�HQYLURQPHQWDO�KD]DUGV�WKDQ�DGXOWV��
7KLV�LV�ZHOO�UHFRJQLVHG�LQ�UDGLDWLRQ�ELRORJ\��ZKHUH�WKH�LQFUHDVHG�ULVNV�RI�UDGLDWLRQ�LQGXFHG�
FDQFHU�IRU�FKLOGUHQ�LV�JUHDWHU�WKDQ�IRU�DGXOWV��LW�LV����WLPHV�JUHDWHU�IRU�D���PRQWK�ROG����WLPHV�IRU�
D�RQH�\HDU�ROG����WLPHV�JUHDWHU�IRU�D���\HDU�ROG��DQG���WLPHV�JUHDWHU�IRU�D����\HDU�ROG���,&53��
������+RZHYHU��RWKHU�VSHFLILF�ULVNV�WKDW�FKLOGUHQ�DUH�H[SRVHG�WR�DV�D�UHVXOW�RI�WKLV�YXOQHUDELOLW\�
DUH�ODUJHO\�XQNQRZQ�RXWVLGH�WKH�ILHOG�RI�UDGLDWLRQ��$V�D�UHVXOW��FKLOGUHQ�JHQHUDOO\�PD\�QRW�KDYH�
VXIILFLHQW�SURWHFWLRQ�IURP�SXEOLF�VDIHW\�VWDQGDUGV��

����� 6SHFLDO�~VDIHW\��VWDQGDUGV�IRU�FKLOGUHQ"�

6RPH�SXEOLF�KHDOWK�SURWHFWLRQ�VWDQGDUGV�IRU�H[SRVXUH�WR�FKHPLFDOV�DQG�RWKHU�SROOXWDQWV�DUH�
EDVHG�RQ�LQIRUPDWLRQ�UHOHYDQW�WR�DGXOWV�UDWKHU�WKDQ�FKLOGUHQ��6XFK�VWDQGDUGV�XVXDOO\�LQFOXGH�
DGGLWLRQDO�VDIHW\�PDUJLQV�WR�SURWHFW�PRUH�YXOQHUDEOH�SHRSOH��EXW�WKHVH�PD\�EH�LQVXIILFLHQW�WR�
SURWHFW�YXOQHUDEOH�FKLOGUHQ��%R[������
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%R[����� 7KH�IRHWXV�QHHGV�VSHFLDO�SURWHFWLRQ�

~7KH�PRVW�VXVFHSWLEOH�OLQN�LQ�WKH�FKDLQ�RI�OLIH�WR�WKH�DFWLRQ�RI�PDQ\�JOREDO�FKHPLFDO�SROOXWDQWV�LV�GXULQJ�WKH�SHULRG�
RI�GHYHORSPHQW��7KXV� WKH� IRHWXV�DQG� LQIDQW�KDYH�GLIIHUHQW�YXOQHUDELOLWLHV� WR�GDPDJH� WKDQ�GR�DGXOWV�DQG�DUH� LQ�
JHQHUDO�PRUH�OLNHO\�WR�VXIIHU�GDPDJH��7KLV�DVSHFW�RI�WR[LFRORJ\�KDV�WHQGHG�KLVWRULFDOO\�WR�UHFHLYH�UHODWLYHO\�ORZ�
SULRULW\�LQ�WKH�VHWWLQJ�RI�HQYLURQPHQWDO�VWDQGDUGV��

(YHU\�PHPEHU�RI� KXPDQ� VRFLHW\�� DGXOWV� DQG� FKLOGUHQ�DOLNH�� FDUULHV�ERG\�EXUGHQV�RI� DQ�HVWLPDWHG�����RU�PRUH�
FKHPLFDO�UHVLGXHV�WKDW�FRXOG�QRW�KDYH�EHHQ�SUHVHQW�LQ�WKHLU�JUDQGSDUHQWV��

7KH�IDFW�WKDW�D�FRPSRXQG�ELRDFFXPXODWHV�WHOOV�XV�WKDW�WKH�ERG\�KDV�GLIILFXOWLHV�LQ�PHWDEROLVLQJ�DQG�HOLPLQDWLQJ�LW��
7KLV� LV�HVVHQWLDOO\�EHFDXVH� IRU�PDQ\�QRYHO�FRPSRXQGV�ZH�VLPSO\�GR�QRW�SRVVHVV�HQ]\PHV�WR�EUHDN�GRZQ�WKHLU�
PROHFXODU�VWUXFWXUH��7KHUHIRUH�VXFK�FKHPLFDOV�WHQG�WR�EXLOG�XS�LQ�WKH�ERG\�ZLWK�LQFUHDVLQJ�DJH��7KH\�FDQ�WKHQ�EH�
SDVVHG�RQ�WR�WKH�QH[W�JHQHUDWLRQ�DFURVV�WKH�SODFHQWD�DQG�LQ�WKH�EUHDVW�PLON��RIWHQ�DW�KLJK�FRQFHQWUDWLRQV��,Q�WKH�
FDVH� RI� GLR[LQV� DQG� 3&%V� LW� LV� QRZ� NQRZQ� WKDW� FXUUHQW� ERG\� EXUGHQV� LQ� D� SURSRUWLRQ� RI� WKH� SRSXODWLRQ� DUH�
VXIILFLHQW�WR�FDXVH�PHDVXUDEOH�GHILFLWV�LQ�WKH�LQWHOOLJHQFH��LPPXQH�VWDWXV�DQG�KRUPRQDO�VWDWXV�RI�WKHLU�RIIVSULQJ���

'U�9\YLDQ�+RZDUG��)RHWDO�DQG�,QIDQW�7R[LFR�3DWKROROJ\��8QLYHUVLW\�RI�/LYHUSRRO��8.��

7KHUH�LV�FRQVLGHUDEOH�GRXEW�DERXW�ZKHWKHU�WKH�PD[LPXP�DOORZHG�OHYHOV�IRU�VRPH�FKHPLFDOV�LQ�
IRRG�DUH�VHW�VXIILFLHQWO\�ORZ�WR�SURWHFW�LQIDQWV�DQG�\RXQJ�FKLOGUHQ��7KLV�DSSOLHV��IRU�H[DPSOH��WR�
SHVWLFLGH�UHVLGXHV�LQ�IUXLW�DQG�YHJHWDEOHV�DQG�WR�VRPH�DGGLWLYHV�LQ�IRRG��+RZHYHU��WKH�QHHG�IRU�
WLJKWHU�VDIHW\�VWDQGDUGV�IRU�LQIDQWV�DQG�FKLOGUHQ�KDV�MXVW�UHFHQWO\�EHHQ�UHFRJQLVHG�LQ�WKH�(8��
ZKHUH�WKH�UHVLGXH�RI�DQ\�LQGLYLGXDO�SHVWLFLGH�LQ�EDE\�IRRG�PXVW�QRZ�QRW�H[FHHG�����PJ�NJ�RI�
IRRG��FRPSDUHG�ZLWK�����PJ�NJ�LQ�IRRG�IRU�DGXOWV����

7KH�SHVWLFLGH�UHVLGXHV�WR�ZKLFK�FKLOGUHQ�DUH�H[SRVHG�FDQ�YDU\�JUHDWO\��EXW�VRPH�H[SRVXUHV�PD\�
SRVH�ULVNV��%R[������

%R[����� 3HVWLFLGH�UHVLGXHV�

~,Q�WKH�ODVW�WZR�\HDUV��ZRUN�DW�WKH�8.�3HVWLFLGHV�6DIHW\�'LUHFWRUDWH��36'�KDV�VKRZQ�XQH[SHFWHGO\�KLJK�YDULDWLRQV�LQ�
SHVWLFLGH�UHVLGXHV�IRXQG�LQ�FDUURWV�DQG�VRPH�IUXLW��

• %HWZHHQ����DQG�����RI�VHOHFWHG�IUXLW�FRQWDLQHG�2UJDQRSKRVSKDWHV�RU�FDUEDPDWH�UHVLGXHV�EXW�WKH�JUHDWHVW�
VXUSULVH�ZDV�WKH�UDQJH�RI�YDULDELOLW\���WKH�KLJKHVW�UHVLGXH�OHYHO�ZDV����WLPHV�WKH�PHDQ��

• WKH�ULVN�RI�HDWLQJ�DQ�DSSOH�ZLWK�D�YHU\�KLJK�UHVLGXH��WKDW�PLJKW�FDXVH�DGYHUVH�KHDOWK�HIIHFW��ZDV���LQ�������WKH�
FKDQFHV�RI�WZR�DSSOHV��DW�WKH�VDPH�VLWWLQJ�����LQ������������

• ,I� DQ� LQIDQW� RU� WRGGOHU�ZKRVH�GDLO\� FRQVXPSWLRQ�RI� DSSOHV� LQFOXGHG�RQH� FRQWDLQLQJ� WKH�PD[LPXP� UHVLGXHV�
IRXQG�RI� FDUEDU\O�� FKORUS\ULIRV�RU� WULD]RSKRV�� WKH� LQWDNH�FRXOG�H[FHHG� WKH�$UIG� �8.�DFXWH� UHIHUHQFH�GRVH��
ZKLFK�LV�WKH�VDIH�DFXWH�GDLO\�GRVH��E\�IDFWRUV�RI�RQH�RU�WZR��

• ,I�DQ�LQIDQW�RU�WRGGOHU�ZKRVH�GDLO\�FRQVXPSWLRQ�RI�XQSHHOHG�SHDFKHV�LQFOXGHG�RQH�FRQWDLQLQJ�WKH�PD[LPXP�
UHVLGXHV�IRXQG�RI�PHWKDPLGRSKRV�RU�RPHWKRDWH��WKH�LQWDNHV�FRXOG�H[FHHG�WKH�$UIG�E\�IDFWRUV�RI�WZR�RU�IRXU��

• )RU� DGXOWV� RU� VFKRROFKLOGUHQ� ZKRVH� GDLO\� FRQVXPSWLRQ� RI� XQSHHOHG� DSSOHV� LQFOXGHG� RQH� FRQWDLQLQJ� WKH�
PD[LPXP�UHVLGXHV�IRXQG�RI�WULD]RSKRV��LQWDNHV�FRXOG�H[FHHG�WKH�$UIG�E\�IDFWRUV�RI�IRXU�WR�VL[��

• 7KH�8.�$GYLVRU\�&RPPLWWHH�RQ�3HVWLFLGHV�FRQFOXGHG�WKHUH�ZDV�QR�ULVN�WR�KHDOWK��EXW�WKDW�PDUJLQV�RI�VDIHW\�
KDG�EHHQ�HURGHG���3HVWLFLGHV�1HZV�����&KLOGUHQ�DW�5LVN��0DUFK������S����

• $W� D� FRQIHUHQFH� LQ� 'HFHPEHU� ����� �3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 3HVWLFLGH� 5HVLGXHV�
9DULDELOLW\�DQG�$FXWH�'LHWDU\�5LVN�$VVHVVPHQW��3HVWLFLGH�6DIHW\�'LUHFWRUDWH��<RUN��'HF�����������DWWHQWLRQ�ZDV�
JLYHQ�WR�WKH�LPSDFW�RQ�FRQVXPHUV�RI�SHVWLFLGHV�WKDW�KDG�VLPLODU�PRGHV�RI�DFWLRQ���VXFK�DV�RUJDQRSKRVSKDWHV��
1RW� RQO\� FRXOG� VXFK� UHVLGXHV� KDYH� DQ� DGGLWLYH� HIIHFW� LQ� GLHW�� EXW� WKHUH� ZDV� FRQFHUQ� IRU� WKHLU� SRWHQWLDO�
LPSDFW�RQ�WKH�EUDLQ�RI�WKH�GHYHORSLQJ�IRHWXV���

3HWHU�%DXPRQW���7KH�3HVWLFLGHV�7UXVW��8.��SHUVRQDO�FRPPXQLFDWLRQ���

                                                           
��� (8�SUHVV�QRWLFH�,3��������DV�UHSRUWHG�LQ�7KH�:HHN�LQ�(XURSH�IURP�WKH�8.�(XURSHDQ�

&RPPLVVLRQ��IILFH��������0D\�����
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����� ~7KH�WLPLQJ�RI�WKH�GRVH�FDQ�PDNH�WKH�SRLVRQ��

:H�NQRZ�IURP�WKH�WUDJHGLHV�RI�WKH�GUXJV�WKDOLGRPLGH�DQG�GLHWK\OVWLOERHVWURO��'(6���DQG�IURP�
WKH�XVH�RI�[�UD\V�GXULQJ�SUHJQDQF\�WKDW�H[SRVXUHV�WR�FKHPLFDOV�DQG�UDGLDWLRQ�FDQ�FDXVH�LPPHQVH�
GDPDJH�LI�WKH�GRVH�LV�UHFHLYHG�DW�YXOQHUDEOH�WLPHV�IRU�WKH�JURZWK�DQG�GHYHORSPHQW�RI�WKH�IRHWXV��
7KH�VWRU\�RI�OHDG��PHUFXU\�DQG�RWKHU�SHUVLVWHQW�HQYLURQPHQWDO�FRQWDPLQDQWV�VXFK�DV�
SRO\FKORULQDWHG�ELSKHQ\OV��3&%V��DQG�GLR[LQV��LOOXVWUDWH�WKDW�YHU\�ORZ�HQYLURQPHQWDO�H[SRVXUHV�
FDQ�EH�GDPDJLQJ��)DWKHUV·�KD]DUGRXV�H[SRVXUHV�SULRU�WR�FRQFHSWLRQ�IURP�D�QXPEHU�RI�ZRUNSODFH�
FKHPLFDOV�DQG�UDGLDWLRQ��DV�ZHOO�DV�HQYLURQPHQWDO�WREDFFR�VPRNH��(76���PD\�DOVR�FDXVH�WKHLU�
RIIVSULQJ�WR�KDYH�ELUWK�GHIHFWV�DQG�RWKHU�SRRU�KHDOWK��,Q�VRPH�FDVHV�SURORQJHG�H[SRVXUH�PD\�EH�
QHFHVVDU\�WR�LQGXFH�DGYHUVH�HIIHFWV��LQ�RWKHU�FDVHV�D�VLQJOH�H[SRVXUH�DW�D�YXOQHUDEOH�SRLQW�LQ�WLPH�
PD\�EH�VXIILFLHQW���

7DEOH���LOOXVWUDWHV�KRZ�KD]DUGRXV�DJHQWV�FDQ�FDXVH�LPPHGLDWH�DQG�GHOD\HG�GDPDJH�WR�KHDOWK�
GHSHQGLQJ�RQ�WKH�WLPH�RI�H[SRVXUH���

7DEOH����7KH�WLPLQJ�RI�SROOXWLRQ�H[SRVXUH�LV�FULWLFDO�

3UH�FRQFHSWLRQ� 5DGLDWLRQ��GDPDJH�WR�IHPDOH�HJJV�DQG�PDOH�VSHUP�LQLWLDWLQJ�FDQFHU�LQ�
RIIVSULQJ"��

3UHQDWDOO\���KDUP�HYLGHQW�
DW�ELUWK�RU�VRRQ�DIWHU��

WKDOLGRPLGH��ELUWK�GHIHFWV���3&%V���GLR[LQV��(76��OHDG��EUDLQ�GDPDJH�DQG�
EHKDYLRXUDO�GLIILFXOWLHV��

3UHQDWDOO\��GHOD\HG�KDUP� '(6��FDQFHU�LQ�WKH�GDXJKWHUV�RI�WUHDWHG�PRWKHUV���UDGLDWLRQ�RI�PRWKHUV�
�OHXNDHPLDV�LQ�WKHLU�RIIVSULQJ��

'XULQJ�LQIDQF\� OHDG��(76��GLR[LQV��GLR[LQV�DQG�3&%V�LQ�EUHDVW�PLON��ORZHU�,4��

'XULQJ�FKLOGKRRG� GDPS��PLWHV��WUDIILF�IXPHV��(76���DVWKPD��

 
�
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���6RPH�HQYLURQPHQWDO�KHDOWK�LPSDFWV�RQ�
FKLOGUHQ�

����� 6RPH�GHYHORSPHQWDO�HIIHFWV�RI�HQYLURQPHQWDO�SROOXWLRQ�

([SRVXUHV�WR�HQYLURQPHQWDO�UDGLDWLRQ�DQG�FKHPLFDOV�PD\�FDXVH�HDUO\�DQG�VXEWOH�GDPDJH�WR�
GHYHORSLQJ�ELRORJLFDO�V\VWHPV�WKDW�GHWHUPLQH�JHQGHU�LGHQWLW\��EHKDYLRXU��KRUPRQH�DQG�HQ]\PH�
OHYHOV��DQG�VXVFHSWLELOLW\�WR�FKURQLF�GLVHDVHV��VXFK�DV�KHDUW�GLVHDVH�DQG�GLDEHWHV��+RZHYHU��
NQRZOHGJH�LQ�WKLV�DUHD�LV�VWLOO�YHU\�SRRU��:H�FXUUHQWO\�KDYH�PRVW�NQRZOHGJH�DERXW�HIIHFWV�RQ�WKH�
GHYHORSLQJ�EUDLQ��1HXURORJLFDO�GLVHDVHV�DUH�QRZ�UHVSRQVLEOH�IRU�WKH�ODUJHVW�EXUGHQ�RI�GLVHDVH�LQ�
KLJK�LQFRPH��FRXQWULHV��DW�����RI�GHDWK�DQG�GLVDELOLW\��FRPSDUHG�WR�����IRU�KHDUW�GLVHDVH�DQG�
����IRU�FDQFHU����

�������%UDLQ�GDPDJH�DQG�EHKDYLRXUDO�GLVRUGHUV�

�/HZLV�&DUUROO·V�0DG�+DWWHU�FKDUDFWHU�LQ�´$OLFH�LQ�:RQGHUODQGµ�ZDV�SUREDEO\�EDVHG�RQ�WKH�
SKUDVH�´DV�PDG�DV�D�KDWWHUµ�ZKLFK�FRPHV�IURP�WKH�QHXURWR[LF�HIIHFWV�RI�PHUFXU\�YDSRXUV�RQ���WK�
FHQWXU\�IHOW�KDW�PDNHUV����

&RUUHFW�¶ZLULQJ·�RI�WKH�JURZLQJ�EUDLQ�GHSHQGV�XSRQ�DQ�LQWULFDWH�DQG�LQWHU�FRQQHFWHG�VFDIIROGLQJ�
RI�FHOOV�DQG�QHXURQHV�ODLG�GRZQ�LQ�WKH�SUH�QDWDO�SHULRG�ZKLFK�WKHQ�SURYLGHV�HVVHQWLDO�FXHV�IRU�WKH�
ODWHU�GHYHORSPHQW�RI�QHUYH�FRQQHFWLRQV��7KLV�FUHDWHV�¶ZLQGRZV�RI�VXVFHSWLELOLW\·�WR�KD]DUGRXV�
DJHQWV�WKDW�PLJKW�RWKHUZLVH�EH�LQQRFXRXV�WR�WKH�PDWXUH�EUDLQ���$Q\�GDPDJH�WR�WKLV�¶ZLULQJ·�
SURFHVV�FDQ�OHDG�WR�EUDLQ�GDPDJH�DQG��HIIHFWV�RQ�LQWHOOLJHQFH�DQG�EHKDYLRXUDO�GLVRUGHUV��$QG�LI�
RQH�RI�WKHVH�GHYHORSPHQW�SURFHVVHV�LV�FKDQJHG�RU�LQKLELWHG��WKHUH�LV�OLWWOH�FKDQFH�WR�FDWFK�XS��
0DQ\�RI�WKHVH�SURFHVVHV�FRQWLQXH�XQWLO�ZHOO�DIWHU�ELUWK�DQG�YXOQHUDELOLW\�FRQWLQXHV�XQWLO�WKH�
&HQWUDO�1HUYRXV�6\VWHP�LV�FRPSOHWHO\�IRUPHG��)RU�H[DPSOH��WKH�IRUPDWLRQ�RI�QHUYRXV�
FRQQHFWLRQV��V\QDSVHV��FRQWLQXHV�XQWLO�DERXW�WZR�\HDUV�RI�DJH�LQ�KXPDQV��

7KH�IRHWXV�DQG�\RXQJ�LQIDQW�PD\�DOVR�EH�SDUWLFXODUO\�YXOQHUDEOH�WR�WKH�HIIHFW�RI�QHXURWR[LFDQWV�
IRU�RWKHU�UHDVRQV��)RU�H[DPSOH��WKH�EORRG�EUDLQ�EDUULHU��ZKLFK�SURWHFWV�WKH�DGXOW�EUDLQ�IURP�
PDQ\�WR[LF�DJHQWV��LV�QRW�FRPSOHWHO\�IRUPHG�XQWLO�DERXW���PRQWKV�DIWHU�ELUWK��6LPLODUO\��ZKLOH�WKH�
SODFHQWD�SURWHFWV�WKH�IRHWXV�DJDLQVW�PDQ\�XQZDQWHG�FRPSRXQGV��LW�LV�QRW�DQ�HIIHFWLYH�EDUULHU�
DJDLQVW�VRPH�QHXURWR[LFDQWV��0HWK\OPHUFXU\��IRU�H[DPSOH��HDVLO\�FURVVHV�WKH�SODFHQWD�DQG�
FRQFHQWUDWHV�LQ�WKH�IRHWDO�EUDLQ��/HDG�FDQ�EH�PRELOLVHG�IURP�WKH�PRWKHU·V�ERQHV��HVSHFLDOO\�LI�
WKHUH�LV�QXWULWLRQDO�VWUHVV��UHVXOWLQJ�LQ�VLJQLILFDQW�H[SRVXUH�RI�WKH�IRHWXV���

(QYLURQPHQWDO�H[SRVXUHV�FDQ�SRWHQWLDOO\�DIIHFW�EUDLQ�GHYHORSPHQW�LQ�D�YDULHW\�RI�ZD\V��WKRXJK�
WKH�PHFKDQLVPV�RI�DFWLRQ�RI�LQGLYLGXDO�QHXURWR[LFDQWV�DUH�VWLOO�SRRUO\�XQGHUVWRRG��&KHPLFDOV�
PD\�FDXVH�HQ]\PH�LQKLELWLRQ�DW�YHU\�ORZ�FRQFHQWUDWLRQV��DQG�WKH�EUDLQ�LV�YXOQHUDEOH�WR�VRPH�RI�
WKHVH�HIIHFWV��)RU�H[DPSOH��FKHPLFDOV�ZKLFK�DFW�DV�WUDQVPLWWHUV�RI�QHUYH�LPSXOVHV�LQ�WKH�PDWXUH�
EUDLQ�SHUIRUP�DQ�DGGLWLRQDO�IXQFWLRQ�GXULQJ�GHYHORSPHQW��7KH\�JXLGH�DQG�FRQWURO�WKH�JURZWK�
DQG�PLJUDWLRQ�RI�QHUYH�FHOOV�WR�WKHLU�ILQDO�ORFDWLRQV�DQG�VLJQDO�LQIRUPDWLRQ�WKDW�LV�HVVHQWLDO�IRU�
IXUWKHU�GHYHORSPHQW�RI�WKH�EUDLQ�2QH�RI�WKHVH�VXEVWDQFHV�LV�DFHW\OFKROLQH��ZKRVH�GXUDWLRQ�RI�
DFWLRQ�LV�FRQWUROOHG�E\�WKH�HQ]\PH�DFHW\OFKROLQHVHWHUDVH��,W�LV�WKHUHIRUH�SRVVLEOH�WKDW�LQVHFWLFLGHV��
ZKLFK�LQKLELW�FKROLQHVWHUDVH��PD\�LQWHUIHUH�ZLWK�WKHVH�SURFHVVHV�DQG�SHUKDSV�OHDG�WR�SHUPDQHQW�
EUDLQ�GDPDJH�:KHQ�WKHUH�LV�LQWHUIHUHQFH�ZLWK�FHOO�PLJUDWLRQ��QHXURQV�FDQQRW�UHDFK�WKHLU�FRUUHFW�
SRVLWLRQ�DQG�PDNH�WKH�SURSHU�FRQQHFWLRQV�ZLWK�WKH�QHXURQV�WKDW�VKRXOG�EH�WKHLU�QHLJKERXUV��VR�
WKH\�FDQQRW�GHYHORS�QRUPDO�IXQFWLRQV��

                                                           
��� :+2���������¶0DNLQJ�D�GLIIHUHQFH·�
��� )ULHGULFK���������¶:LULQJ�RI�WKH�*URZLQJ�%UDLQ·��SDSHU�WR�&RQIHUHQFH�RQ�´(QYLURQPHQWDO�

,QIOXHQFHV�RQ�&KLOGUHQ��%UDLQ�'HYHORSPHQW�DQG�%HKDYLRXUµ�0W��6LQDL�6FKRRO�RI�0HGLFLQH��
1HZ�<RUN��������0D\��������
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¶3HVWLFLGHV�DEVRUEHG�E\�LQKDODWLRQ��ZKLFK�NLOO�LQVHFWV�E\�KDUPLQJ�WKHLU�EUDLQV��DOVR�GDPDJH�WKH�
EUDLQV�RI�ODUJHU�VSHFLHV��LQFOXGLQJ�KXPDQV��7KHVH�VXEVWDQFHV�LQFOXGH�DUVHQLF��FKORUGDQH��
FKORULQDWHG�F\FORGLHQHV��RUJDQRSKRVSKDWHV��DQG�V\QWKHWLF�S\UHWKULQV�·���

+RZHYHU��RXU�NQRZOHGJH�LQ�WKLV�DUHD�LV�OLPLWHG�E\�ODFN�RI�GDWD��)RU�H[DPSOH��GHVSLWH�WKH�IDFW�WKDW�
LQVHFWLFLGHV�DUH�GHVLJQHG�WR�EH�QHXURWR[LFDQWV��DQG�FKLOGUHQ�KDYH�ZLGHVSUHDG�H[SRVXUH�WR�WKHP��
WKHUH�LV�¶GLVWXUELQJO\�VSDUVH�LQIRUPDWLRQ�RQ�SHVWLFLGH�QHXURWR[LFLW\·�DQG�WKHUH�DUH�¶VLJQLILFDQW�
EOLQG�VSRWV·�LQ�ZKDW�ZH�NQRZ�DERXW�WKHLU�QHXURWR[LF�HIIHFWV���7KLV�LV�EHFDXVH�WKH�KHDOWK�VWXGLHV�
KDYH�QRW�EHHQ�GRQH��DQG�WKH�DQLPDO�VWXGLHV�KDYH�XVXDOO\�QRW�LQFOXGHG�H[SRVXUH�OHYHOV��RU�WKH�
ELRORJLFDO�HQGSRLQWV��VXFK�DV�LQWHOOHFWXDO�GHYHORSPHQW��WKDW�DUH�UHOHYDQW�WR�KXPDQV��

%R[����� 7KH�YXOQHUDEOH�EUDLQ�DQG�PXOWLSOH�ULVNV�

~7UDQVLWLRQ� SHULRGV� OLNH� WKH� FRXUVH� RI� HDUO\� EUDLQ� GHYHORSPHQW� DUH� V\QRQ\PRXV� ZLWK� LQVWDELOLW\�� $OWKRXJK� WKH�
SURFHVV�LV�H[TXLVLWHO\�FRQWUROOHG��LWV�OLDELOLW\�UHQGHUV�LW�KLJKO\�VXVFHSWLEOH�WR�SHUWXUEDWLRQV�VXFK�DV�WKRVH�LQGXFHG�
E\� H[SRVXUH� WR� HQYLURQPHQWDO� FKHPLFDOV��:KHQ� VXFK�GLVWXUEDQFHV� RFFXU�� WKH\� FDQ� UHVXOW� LQ� RXWFRPHV� UDQJLQJ�
IURP�GHDWK�WR�PDOIRUPDWLRQV�WR�IXQFWLRQDO�LPSDLUPHQW��7KH�ODVW�LV�WKH�PRVW�GLIILFXOW�WR�GHWHUPLQH��)LUVW��LW�UHTXLUHV�
D� YDULHW\�RI�PHDVXUHV� WR� DVVD\� LWV� H[WHQW�� 6HFRQG�� IRU�PDQ\�DJHQWV� VXFK�DV�KHDY\�PHWDOV��DGXOW� UHVSRQVHV�PD\�
SURYH�DQ�LQDGHTXDWH�JXLGH�WR�WKH�UHVSRQVH�RI�WKH�GHYHORSLQJ�EUDLQ��7KLUG��VXFK�WRROV�DUH�GHSOR\HG�LQ�FRPSOH[�
FLUFXPVWDQFHV�LQ�ZKLFK�PDQ\�IDFWRUV��LQFOXGLQJ�HFRQRPLF�VWDWXV��FRPELQH�WR�SURGXFH�D�SDUWLFXODU�HIIHFW��)RXUWK��
WKH� PDJQLWXGH� RI� WKH� HIIHFW�� IRU� PRVW� HQYLURQPHQWDO� H[SRVXUH� OHYHOV�� PD\� EH� UHODWLYHO\� VPDOO� EXW� H[WUHPHO\�
VLJQLILFDQW� IRU�SXEOLF� KHDOWK�� )LIWK�� FKDQJHV� LQ�EUDLQ� IXQFWLRQ�RFFXU� WKURXJKRXW� OLIH��DQG�VRPH�FRQVHTXHQFHV�RI�
HDUO\�GDPDJH�PD\�QRW�HYHQ�HPHUJH�XQWLO� DGYDQFHG�DJH��6XFK� IDFWRUV�QHHG� WR�EH�DGGUHVVHG� LQ�HVWLPDWLQJ�WKH�
LQIOXHQFH� RI� D� SDUWLFXODU� DJHQW� RU� JURXS� RI� DJHQWV� RQ� EUDLQ� GHYHORSPHQW� DQG� LWV� IXQFWLRQDO� H[SUHVVLRQ�� ,W� LV�
HVSHFLDOO\�LPSRUWDQW�WR�FRQVLGHU�ZD\V�RI�GHDOLQJ�ZLWK�PXOWLSOH�ULVNV�DQG�WKHLU�FRPELQDWLRQV�LQ�DGGLWLRQ�WR�WKH�
SUHYDLOLQJ�SUDFWLFH�RI�HVWLPDWLQJ�ULVNV�LQ�LVRODWLRQ���

:HLVV� ~9XOQHUDELOLW\� RI� WKH� 'HYHORSLQJ� %UDLQ�� 5HVHDUFK�� 5LVN� $VVHVVPHQW�� DQG� 3UHYHQWLRQ��� SDSHU� WR� WKH� 1<�
FRQIHUHQFH��������0D\�������1HZ�<RUN�$FDGHP\�RI�0HGLFLQH��

 
+RZHYHU��GHVSLWH�WKLV�VKRUWDJH�RI�GDWD�WKHUH�LV�JURZLQJ�HYLGHQFH��IURP�WKH�UHVHDUFK�SUHVHQWHG�DW�
WKH�UHFHQW�FRQIHUHQFHV�GHVFULEHG�LQ�WKH�SUHIDFH��RI�SRVVLEOH�OLQNV�EHWZHHQ�WKH�HQYLURQPHQW�DQG�
QHXURORJLFDO�GLVHDVHV��

1HXURWR[LF�FKHPLFDOV�EHORQJ�WR�WKUHH�PDLQ�JURXSV��PHWDOV�DQG�PHWDO�FRPSRXQGV��VROYHQWV�DQG�
RWKHU�VLPSOH�RUJDQLF�FRPSRXQGV��DQG�SHVWLFLGHV��HVSHFLDOO\�WKH�RUJDQRSKRVSKDWHV�DQG�
FDUEDPDWHV��7KHVH�FRPSRXQGV�DUH�QRW�WKH�RQO\�QHXURWR[LF�FKHPLFDOV�FXUUHQWO\�LQ�XVH�EXW�DV�WKH\�
UHSUHVHQW�WKUHH�GLIIHUHQW�FODVVHV�RI�FKHPLFDOV�DQG�DFW�WKURXJK�GLIIHUHQW�PHFKDQLVPV��WKH\�FDQ�EH�
XVHG�WR�LOOXVWUDWH�WKH�VHQVLWLYLW\�RI�WKH�GHYHORSLQJ�EUDLQ�WR�HQYLURQPHQWDO�H[SRVXUHV���

/HDG�

7KH�PDMRULW\�RI�OHDG�UHOHDVHG�LQWR�WKH�HQYLURQPHQW�LV�IURP�KXPDQ�LQGXVWULDO�DFWLYLW\��&KLOGUHQ�
PD\�EH�H[SRVHG�WR�OHDG�IURP�FDU�HPLVVLRQV�WKURXJK�OHDGHG�SHWURO��ZDWHU�FRQWDPLQDWHG�E\�OHDG�
SLSHV��SDLQW��HPLVVLRQV�IURP�IDFWRULHV��FRQWDPLQDWHG�VRLO�DQG�LPSURSHUO\�JOD]HG�FHUDPLF�ZDUH�IRU�
FRRNLQJ�DQG�IRRG�VWRUDJH��

'XULQJ�WKH�\HDUV������WR�������VLPLODU�WR�RWKHU�FRXQWULHV�LQ�(XURSH��WKH�8.�GHYHORSHG�D�%ORRG�
/HDG�0RQLWRULQJ�3URJUDPPH�WR�FRYHU�WKH�SHULRG�ZKHQ�WKH�PD[LPXP�SHUPLVVLEOH�FRQWHQW�RI�
OHDG�LQ�SHWURO�ZDV�UHGXFHG�IURP�����WR������J�O���$�GRZQZDUG�WUHQG�LQ�EORRG�OHDG�OHYHOV�KDV�EHHQ�
REVHUYHG�VLQFH�WKH�ODWH���V�DQG�HDUO\���V��'HFUHDVHV�RI��������LQ�DYHUDJH�EORRG�OHDG�OHYHOV�LQ�
FKLOGUHQ�EHWZHHQ������DQG������KDYH�EHHQ�UHSRUWHG�E\�WKH�2(&'�LQ�%HOJLXP��&DQDGD��
*HUPDQ\��1HZ�=HDODQG��6ZHGHQ�DQG�WKH�8.�EXW�LW�LV�QRW�FOHDU�KRZ�PXFK�RI�WKLV�IDOO�LV�GXH�WR�
FKDQJHV�LQ�OHDG�UHOHDVHG�IURP�SHWURO�DQG�SDLQWV��6LQFH�WKH�UHPRYDO�RI�OHDG�IURP�SHWURO�DQG�
SDLQWV�WKH�UHODWLYH�LPSDFW�RI�RWKHU�LGHQWLILHG�VRXUFHV��VXFK�DV�IRRG�IURP�FRQWDPLQDWHG�VRLO�DQG�
VROGHUHG�WLQV��ZDWHU�FRQWDPLQDWHG�E\�OHDG�SLSHV�DQG�XVH�RI�LPSURSHUO\�JOD]HG�FHUDPLF�ZDUH�IRU�
FRRNLQJ�DQG�IRRG�VWRUDJH��KDV�LQFUHDVHG���

                                                           
��� 3URI��.�+��.LOEXUQ��������¶&KHPLFDO�%UDLQ�,QMXU\·��S����
��� :HLVV��������9XOQHUDELOLW\�RI�WKH�'HYHORSLQJ�%UDLQ��5HVHDUFK��5LVN�$VVHVVPHQW��DQG�

3UHYHQWLRQ·��SDSHU�WR�WKH�1<�FRQIHUHQFH��������0D\�������1HZ�<RUN�$FDGHP\�RI�0HGLFLQH��
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&KLOGUHQ�DEVRUE�XS�WR�����RI�OHDG�WDNHQ�LQWR�WKHLU�ERGLHV��FRPSDUHG�WR��������LQ�DGXOWV�7KH\�
PD\�UHFHLYH�WKUHH�WLPHV�WKH�GRVH�RI�DGXOWV�EHFDXVH�WKH\�KDYH�D�ODUJHU�VXUIDFH�WR�YROXPH�UDWLR��
&KLOGUHQ�DOVR�LQJHVW�OHDG�IURP�GXVW�DQG�GLUW�E\�WKXPE�VXFNLQJ�RU�E\�SXWWLQJ�WKHLU�KDQGV�LQ�WKHLU�
PRXWK�DQG�LQIDQWV�PD\�EH�H[SRVHG�YLD�WKHLU�IRUPXOD��8VH�RI�OHDG�FRQWDPLQDWHG�WDS�ZDWHU�LQ�
SUHSDULQJ�LQIDQW�IRUPXOD�FDQ�UHVXOW�LQ�HOHYDWHG�H[SRVXUH�OHYHOV��$�UHSRUW�RI�WKH�8.�+RXVH�RI�
/RUGV�6HOHFW�&RPPLWWHH�RQ�WKH�(XURSHDQ�&RPPXQLWLHV��FRQFOXGHG�WKDW�WKHUH�LV�QR�GRXEW�WKDW�
WKHUH�DUH�VHULRXV�KHDOWK�ULVNV�IURP�OHDG�LQ�GULQNLQJ�ZDWHU��SDUWLFXODUO\�IRU�FKLOGUHQ��LQIDQWV�DQG�
IRHWXVHV��

,QDGHTXDWH�QXWULWLRQ�KDV�EHHQ�IRXQG�WR�KDYH�D�IXUWKHU�HIIHFW�RQ�OHDG�DEVRUSWLRQ�DQG�WR[LFLW\��,W�LV�
NQRZQ�WKDW�OHDG�WHQGV�WR�EH�DEVRUEHG�LQ�LQYHUVH�UHODWLRQVKLS�WR�WKH�DYDLODELOLW\�RI�LURQ��FDOFLXP��
SKRVSKRUXV��]LQF��DQG�FRSSHU�LQ�WKH�GLHW�7KXV�FKLOGUHQ�ZKR�KDYH�GHILFLHQFLHV�LQ�WKHVH�PLQHUDOV�
PD\�EH�DW�JUHDWHU�ULVN�RI�OHDG�WR[LFLW\��&KLOGUHQ·V�GLHWV�LQ�JHQHUDO�WHQG�WR�EH�GHILFLHQW�LQ�WKHVH�
HOHPHQWV��HVSHFLDOO\�LURQ��2Q�WKH�RWKHU�KDQG��GLHWV�ULFK�LQ�OLSLGV��ZKLFK�IUHTXHQWO\�DUH�WKH�FDVH�
IRU�LQIDQWV�DQG�\RXQJ�FKLOGUHQ��WHQG�WR�HQKDQFH�OHDG�DEVRUSWLRQ��2WKHU�LPSRUWDQW�IDFWRUV�LQ�
FKLOGUHQ·V�GLHWV��VXFK�DV�PLON�FRPSRQHQWV�DQG�YLWDPLQ�'�OHYHOV��FDQ�DOVR�PRGXODWH�OHDG�
DEVRUSWLRQ�LQ�D�PRUH�FRPSOH[�ZD\��%HFDXVH�RI�WKH�SRVVLEOH�FRQIOXHQFH�RI�FKLOGUHQ·V�PDOQXWULWLRQ�
DQG�H[SRVXUHV�WR�OHDG�DPRQJ�SRRU�SRSXODWLRQV��HIIRUWV�WR�SUHYHQW�PLQHUDO�GHILFLHQF\�DQG�HYHQ�WR�
LPSOHPHQW�QXWULWLRQDO�VXSSOHPHQWDWLRQ�SURJUDPPHV�PD\�EH�D�ORZ�FRVW�VWUDWHJ\�IRU�PLWLJDWLQJ�WKH�
WR[LF�HIIHFWV�RI�OHDG�SHQGLQJ�WKH�UHGXFWLRQ�RI�OHDG�H[SRVXUHV��

7KH�PRVW�VXEVWDQWLDO�HYLGHQFH�RI�HIIHFWV�RI�ORZ�OHYHOV�RI�OHDG�RQ�KHDOWK�UHODWHV�WR�HIIHFWV�RQ�WKH�
FHQWUDO�QHUYRXV�V\VWHP�DQG��LQ�SDUWLFXODU��WKH�GHYHORSLQJ�EUDLQ�RI�FKLOGUHQ��,QWHOOLJHQFH�LV�WKH�
PRVW�FRQVLVWHQWO\�PHDVXUHG�RXWFRPH�LQ�OHDG�VWXGLHV��7KDW�WKHUH�LV�DQ�DVVRFLDWLRQ�EHWZHHQ�ERG\�
OHDG�EXUGHQ�DQG�PHDVXUHV�RI�FKLOG�LQWHOOLJHQFH�LV�QR�ORQJHU�LQ�GRXEW���7KLV�LV�VXSSRUWHG�E\�D�
V\VWHPDWLF�UHYLHZ�RI����HSLGHPLRORJLFDO�VWXGLHV��IURP�(XURSH��1HZ�=HDODQG�DQG�$XVWUDOLD��ZLWK�
WKH�DLP�RI�H[DPLQLQJ�WKH�FXPXODWHG�HYLGHQFH�RQ�WKH�OHDG�,4�DVVRFLDWLRQ��IURP�ERWK�SURVSHFWLYH�
DQG�FURVV�VHFWLRQDO�VWXGLHV��7KH�JHRPHWULF�PHDQ�IRU�EORRG�OHDG�OHYHOV�IRU�DJH�JURXSV���WR����
\HDUV�UDQJHG�IURP�����µJ�G�WR������µJ�GO��7KH�V\QWKHVLV�RI�WKH�HYLGHQFH�LQ�DOO����VWXGLHV�VWURQJO\�
VXSSRUWV�DQ�LQYHUVH�DVVRFLDWLRQ�EHWZHHQ�ERG\�OHDG�EXUGHQ�DQG�FKLOG�,4��$�W\SLFDO�GRXEOLQJ�RI�
ERG\�OHDG�EXUGHQ��IURP����WR����µJ�GO�EORRG�OHDG�RU������µJ�J�WRRWK�OHDG��ZDV�DVVRFLDWHG�ZLWK�
D�PHDQ�GHILFLW�LQ�IXOO�VFDOH�,4�RI�DURXQG�����,4�SRLQWV��:KLOH�VPDOO�LQ�LQGLYLGXDO�WHUPV��DQ�
DYHUDJH�IDOO�LQ�SRSXODWLRQ�,4�RI���SRLQW�LV�UHJDUGHG�DV�XQDFFHSWDEOH���

/HDG�LV�NQRZQ�WR�EH�WUDQVSRUWHG�DFURVV�WKH�SODFHQWD�GXULQJ�SUHJQDQF\�DQG�SUHJQDQW�ZRPHQ�DUH�
FRQVLGHUHG�WR�EH�HVSHFLDOO\�VXVFHSWLEOH�IURP�RFFXSDWLRQDO�H[SRVXUH��6HYHUDO�VWXGLHV�ZKLFK�
H[DPLQHG�WKH�VLJQLILFDQFH�RI�PDWHUQDO�DQG�LQIDQW�EORRG�OHDG�OHYHOV�FRQFOXGHG�WKDW�D�PDWHUQDO�
EORRG�OHDG�RI�������µJ�GO�PD\�LQGLFDWH�JURXQGV�IRU�FRQFHUQ��+RZHYHU�LW�ZDV�UHSRUWHG�WKDW�
QHRQDWDO�OHDG�H[SRVXUH�VHHPV�QRW�WR�DIIHFW�FKLOG�,4�LQ�WKH�JHQHUDO�SRSXODWLRQ��

7KH�'HFODUDWLRQ�RI�WKH�(QYLURQPHQW�/HDGHUV�RI�7KH�*���RQ�&KLOGUHQ·V�(QYLURQPHQW�DQG�+HDOWK�LQ�
�����DJUHHG�DQ�XSSHU�OLPLW�IRU�EORRG�OHDG�LQ�FKLOGUHQ�RI����µJ�GO��+RZHYHU�H[LVWLQJ�
HSLGHPLRORJLFDO�VWXGLHV�GR�QRW�SURYLGH�GHILQLWLYH�HYLGHQFH�RI�D�WKUHVKROG�IRU�RQVHW�RI�DGYHUVH�
HIIHFWV�LQ�UHODWLRQ�WR�EORRG�OHDG�OHYHOV��DQG�WKHUH�LV�VRPH�HYLGHQFH�RI�DQ�DVVRFLDWLRQ�EHWZHHQ�
EORRG�OHDG�OHYHOV�DQG�DGYHUVH�HIIHFWV�EHORZ�WKLV�UDQJH����

7KH�([SHUW�3DQHO�RQ�$LU�4XDOLW\�6WDQGDUGV�LQ�WKH�8.���UHFHQWO\�UHFRPPHQGHG�D�FRQFHQWUDWLRQ�
RI�OHDG�LQ�DLU�RI�������J�P��DV�D�OHYHO�DW�ZKLFK�WKH\�EHOLHYH�DQ\�HIIHFWV�RQ�KHDOWK�RI�FKLOGUHQ�ZLOO�EH�
VR�VPDOO�DV�WR�EH�XQGHWHFWDEOH�DQG�DW�ZKLFK�WKH�YXOQHUDEOH�ZLOO�EH�SURWHFWHG��

                                                           
��� +RXVH�RI�/RUGV��6HOHFW�&RPPLWWHH�RQ�WKH�(XURSHDQ�&RPPXQLWLHV���������'ULQNLQJ�:DWHU�

�6HVVLRQ����������)RXUWK�5HSRUW���
��� ,(+���������5HFHQW�8.�%ORRG�/HDG�6XUYH\V��5HSRUW�5����,QVWLWXWH�IRU�(QYLURQPHQW�DQG�

+HDOWK��/HLFHVWHU��8.��
���� :+2���������,QWHUQDWLRQDO�3URJUDPPH�RQ�&KHPLFDO�6DIHW\��(QYLURQPHQWDO�+HDOWK�&ULWHULD�

�����,QRUJDQLF�/HDG��:RUOG�+HDOWK�2UJDQLVDWLRQ��
��� (3$46��([SHUW�3DQHO�RQ�$LU�4XDOLW\�6WDQGDUGV��8.���������¶/HDG·��'HSDUWPHQW�RI�WKH�

(QYLURQPHQW��([SHUW�3DQHO�RQ�$LU�4XDOLW\�6WDQGDUGV���/RQGRQ��8.��+062��
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,Q�DUHDV�ZKHUH�OHDG�SLSHV��VWRUDJH�WDQNV�RU�RWKHU�IL[WXUHV�DQG�ILWWLQJV�DUH�VWLOO�LQ�XVH��DQG�WKH�
ZDWHU�LV�DEOH�WR�GLVVROYH�LQ�LW��OHDG�FDQ�OHDFK�LQWR�ZDWHU�UHVXOWLQJ�LQ�FRQFHQWUDWLRQV�RI�RYHU����
�J�GO���

0HWK\OPHUFXU\�

0HWK\OPHUFXU\�LV�D�ZHOO�HVWDEOLVKHG�QHXURWR[LFDQW�WKDW�FDQ�FDXVH�VHULRXV�DGYHUVH�HIIHFWV�RQ�WKH�
GHYHORSPHQW�DQG�IXQFWLRQLQJ�RI�WKH�KXPDQ�FHQWUDO�QHUYRXV�V\VWHP��HVSHFLDOO\�ZKHQ�H[SRVXUH�
RFFXUV�SUHQDWDOO\�$W�KLJK�H[SRVXUH�OHYHOV�VHL]XUHV�DQG�VSDVWLFLW\��FHUHEUDO�SDOV\��RFFXU��,Q�OHVV�
VHYHUH�SRLVRQLQJ��PHWK\OPHUFXU\�SURGXFHV�EOLQGQHVV��GHDIQHVV��DQG�PHQWDO�UHWDUGDWLRQ��$�GRVH�
UHVSRQVH�UHODWLRQVKLS�KDV�EHHQ�HVWDEOLVKHG�EHWZHHQ�PDWHUQDO�KDLU�PHUFXU\�OHYHOV�GXULQJ�
SUHJQDQF\�DQG�WKH�SUHYDOHQFH�RI�VHYHUH�SV\FKRPRWRU�UHWDUGDWLRQ�LQ�WKH�FKLOGUHQ��

$W�ORZHU�LQWDNHV�ZLGHO\�HQFRXQWHUHG�LQ�ILVK�HDWLQJ�SRSXODWLRQV��QHZ�HYLGHQFH�RI�GHYHORSPHQWDO�
HIIHFWV�DW�ORZ�H[SRVXUHV�LV�HPHUJLQJ����$�JURXS�RI�������QHZERUQ�FKLOGUHQ�RQ�WKH�)DURH�,VODQGV�
ZDV�VWXGLHG�EHWZHHQ������DQG�������DQG�PHWK\OPHUFXU\�H[SRVXUH�ZDV�GHWHUPLQHG�IURP�WKH�
PHUFXU\�FRQFHQWUDWLRQ�LQ�WKH�XPELOLFDO�FRUG�EORRG��0RUH�WKDQ�����RI�WKHVH�FKLOGUHQ�ZHUH�WKHQ�
H[DPLQHG�DW�DJH���\HDUV��:KLOH�FOLQLFDO�H[DPLQDWLRQ�GLG�QRW�UHYHDO�DQ\�FOHDU�FXW�PHUFXU\�UHODWHG�
DEQRUPDOLWLHV��PHUFXU\�UHODWHG�QHXURSV\FKRORJLFDO�GHILFLWV�ZHUH�SDUWLFXODUO\�SURQRXQFHG�LQ�
ODQJXDJH��DWWHQWLRQ��DQG�PHPRU\��DQG�WR�D�OHVVHU�H[WHQW�LQ�YLVXRVSDWLDO�DQG�PRWRU�IXQFWLRQV��
7KH�DVVRFLDWLRQV�VHHPHG�QRW�WR�EH�GXH�WR�RWKHU�SRVVLEOH�FDXVHV���DQG�WKH\�UHPDLQHG�DIWHU�
H[FOXVLRQ�RI�KLJKO\�H[SRVHG�FKLOGUHQ�ZLWK�D�PDWHUQDO�KDLU�PHUFXU\�FRQFHQWUDWLRQV�DERYH����µ
J�J��

,Q�%UD]LO��FURVV�VHFWLRQDO�VWXGLHV�RI�$PD]RQLDQ�FKLOGUHQ�DJHG������\HDUV�VKRZ�PHUFXU\�DVVRFLDWHG�
HIIHFWV�WKDW�DUH�LQ�DJUHHPHQW�ZLWK�WKH�)DURHVH�ILQGLQJV��

3RO\FKORULQDWHG�ELSKHQ\OV��3&%V���'LR[LQV��DQG�RWKHU�VXVSHFW�QHXURWR[LFDQWV�

$PRQJ�WKH�SHUVLVWHQW�RUJDQRFKORULQH�FRPSRXQGV��PRVW�DWWHQWLRQ�KDV�EHHQ�IRFXVHG�RQ�WKH�
SRO\FKORULQDWHG�ELSKHQ\OV��3&%V���7KHVH�LQGXVWULDO�FKHPLFDOV�KDYH�EHHQ�ZLGHO\�XVHG�LQ�HOHFWULFDO�
HTXLSPHQW��EXW�WKHLU�XVH�LV�QRZ�EDQQHG�LQ�PRVW�RI�(XURSH��+RZHYHU��3&%V�PD\�VWLOO�OHDN�LQWR�WKH�
HQYLURQPHQW�IURP�GLVFDUGHG�WUDQVIRUPHUV�DQG�RWKHU�HTXLSPHQW��7KH\�FRQFHQWUDWH�LQ�IRRG�
FKDLQV�DQG�RIWHQ�RFFXU�DORQJVLGH�VRPH�FKORULQDWHG�SHVWLFLGHV�DQG�UHODWHG�LQGXVWULDO�FRPSRXQGV��

$�'XWFK�VWXG\��E\�3DODGLQ�HW�DO���VHH�XQGHU�SV\FKRPRWRU�GHYHORSPHQW��EHORZ��IRXQG�WKDW�WKH�
UHODWLYH�FRQWULEXWLRQV�RI�EUHDVW�IHHGLQJ�IRU���PRQWKV�FRQWULEXWHG��������RI�WKH�DFFXPXODWHG�
FRQFHQWUDWLRQV�RI�3&%V�DQG�GLR[LQV�VWXGLHG��ZKHUHDV�PHDW��SURFHVVHG�PHDW�SURGXFWV�DQG�
GDLU\�SURGXFWV�FRQWULEXWHG��������DQG��������UHVSHFWLYHO\��

,Q�0LFKLJDQ�DQG�1RUWK�&DUROLQD��VWXGLHV�KDYH�VKRZQ�,4�GHILFLWV�DQG�RWKHU�LPSDFWV�LQ�FKLOGUHQ�
ZLWK�LQFUHDVHG�H[SRVXUHV�WR�PDWHUQDO��SUH�QDWDO�VRXUFHV�EXW�QR�DGYHUVH�HIIHFWV�FRXOG�EH�
GHWHUPLQHG�LQ�UHODWLRQ�WR�SRVWQDWDO�H[SRVXUHV��

$OWKRXJK�HQYLURQPHQWDO�3&%�H[SRVXUHV�LQ�:HVWHUQ�(XURSH�PD\�KDYH�GHFUHDVHG�VRPHZKDW��
IROORZLQJ�WKH�EDQQLQJ�RI�3&%V�WKRVH�JURXSV�ZKR�IUHTXHQWO\�HDW�FRQWDPLQDWHG�IDWW\�ILVK��RU�ZKR�
UHVLGH�LQ�FRQWDPLQDWHG�DUHDV���PD\�EH�SDUWLFXODUO\�DW�ULVN���

7KH�IRHWXV�DQG�LQIDQW�DUH�H[SRVHG�WR�VXEVWDQWLDO�OHYHOV�RI�RUJDQRFKORULQH��2&��FRPSRXQGV�VXFK�
DV�3&%V��GLR[LQV�DQG�RUJDQRFKORULQH�SHVWLFLGHV�GXH�WR�WKHLU�SUHVHQFH�LQ�IRRG�DQG�SHUVLVWHQFH�LQ�
PDWHUQDO�ERG\�VWRUHV��0RUHRYHU��2&V�UHDGLO\�FURVV�WKH�SODFHQWD��$OWKRXJK�WKH�SUH�QDWDO�
H[SRVXUH�YLD�WKH�PRWKHU�LV�ORZHU�WKDQ�SRVWQDWDO�H[SRVXUH�IURP�EUHDVW�PLON��LW�DSSHDUV�WKDW�
WKHVH�SUH�QDWDO�GRVHV�DUH�PRUH�WR[LF�DV�WKH\�LQWHUIHUH�ZLWK�FULWLFDO�JURZWK�SHULRGV�LQ�EUDLQ�
GHYHORSPHQW���

7KH�HYLGHQFH�RQ�RWKHU�VXVSHFW�QHXURWR[LFDQWV�KRZHYHU�LV�PXFK�OHVV�H[WHQVLYH�WKDQ�IRU�3&%V�DQG�
GLR[LQV��,Q�JHQHUDO��RQO\�FDVH�UHSRUWV�RU�VPDOO�HSLGHPLRORJLFDO�VWXGLHV�DUH�DYDLODEOH�RQ�WKH�
                                                           
��� *UDQGMHDQ�3��:HLKH�3��:KLWH�5)��'HEHV�)��$UDNL�6��0XUDWD�.��HW�DO���������¶&RJQLWLYH�GHILFLW�LQ�

��\HDU�ROG�FKLOGUHQ�ZLWK�SUHQDWDO�H[SRVXUH�WR�PHWK\OPHUFXU\·��1HXURWR[LFRO�7HUDWRO�����������
��������

�
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QHXURWR[LF�SRWHQWLDO�LQ�FKLOGUHQ�H[SRVHG�WR�VROYHQWV��RWKHU�SHVWLFLGHV��DQG�RWKHU�FRPSRXQGV��
+RZHYHU��SDSHUV�WR�D�UHFHQW�FRQIHUHQFH�RQ�¶(QYLURQPHQWDO�,QIOXHQFHV�RQ�&KLOGUHQ��%UDLQ��
'HYHORSPHQW�DQG�%HKDYLRXU·��RUJDQLVHG�E\�7KH�&HQWUH�IRU�&KLOGUHQ·V�+HDOWK�DQG�(QYLURQPHQW��
0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��������0D\������SUHVHQWHG�QHZ�HYLGHQFH�ZKLFK�VXJJHVWHG�WKDW�
WKH�LQIOXHQFH�RI�PLFUR�SROOXWDQWV���DGGLWLRQDO�WR�WKH�ZHOO�NQRZQ�HIIHFWV�RI�OHDG���RQ�FKLOGUHQ·V�
QHXURORJLFDO�KHDOWK��FRXOG�EH�VLJQLILFDQW��

,QFLGHQFH�RI�GHYHORSPHQWDO�GLVDELOLWLHV�

'HYHORSPHQWDO�GLVDELOLWLHV��''V��DUH�D�JURXS�RI�SK\VLFDO��FRJQLWLYH��VHQVRU\��DQG�VSHHFK�
LPSDLUPHQWV�WKDW�DULVH�GXULQJ�GHYHORSPHQW�WKURXJK�WR�����6RPH�����RI�86�FKLOGUHQ�KDYH�RQH�
RU�PRUH�''V��PRVW�RI�XQNQRZQ�FDXVH��,Q�����������RI�86�VFKRRO�FKLOGUHQ�UHFHLYHG�VSHFLDO�
HGXFDWLRQ�VHUYLFHV�IRU�RQH�RU�PRUH�''V��DQG�DERXW����RI�WKHP�KDG�D�VHULRXV�''�VXFK�DV�PHQWDO�
UHWDUGDWLRQ��RU�FHUHEUDO�SDOV\��2WKHU�VLJQLILFDQW�''V�DUH�DXWLVP�DQG�$WWHQWLRQ�'HILFLW�
+\SHUDFWLYLW\�'LVRUGHU��$'+'���ZKLFK�DIIHFWV�������RI�86�VFKRRO�FKLOGUHQ�DQG�ZKLFK�LV�VWURQJO\�
DVVRFLDWHG�ZLWK�FULPLQDO�EHKDYLRXU�DQG�VXEVWDQFH�DEXVH��$Q�LQFUHDVLQJ�QXPEHU�RI�HQYLURQPQHWDO�
IDFWRUV�DUH�DVVRFLDWHG�ZLWK�''V�LQ�DGGLWLRQ�WR�WKH�JHQHWLF�FRPSRQHQWV�RI�WKH�GLVRUGHUV���

7KH�H[WHQW�RI�''V�LQ�(XURSH�LV�OLNHO\�WR�EH�OHVV�EXW�VWLOO�ODUJH�HQRXJK�WR�EH�D�VLJQLILFDQW�
SXEOLF�KHDOWK�SUREOHP��ZLWK�JURZLQJ�HYLGHQFH�RI�SRVVLEOH�OLQNV�EHWZHHQ�WKHP�DQG�WKH��
HQYLURQPHQW��6RPH�RI�WKHVH�DVVRFLDWLRQV�DUH�VXPPDULVHG�EHORZ��

• $XWLVP�LV�RQ�WKH�LQFUHDVH��6WXGLHV�URXQG�WKH�ZRUOG�KDYH�VKRZQ�DXWLVP�WR�EH�WZR�RU�WKUHH�
WLPHV�DV�SUHYDOHQW�DV�WHQ�\HDUV�DJR��IURP�DERXW���FDVHV�LQ��������SHRSOH�LQ�WKH�HDUO\�����V�WR�
����������D�GHFDGH�ODWHU��$�QXPEHU�RI�VPDOO�VWXGLHV�KDYH�VKRZQ�D�PXFK�KLJKHU�LQFLGHQFH��,Q�
WKH�VHDUFK�IRU�FDXVHV��HQYLURQPHQWDO�IDFWRUV�DUH�QRZ�EHLQJ�H[DPLQHG��)RU�H[DPSOH��VWXGLHV�
DUH�EHLQJ�GRQH�LQ�WKH�0DWHGHFRQN�ULYHU��1HZ�-HUVH\�WR�VHH�LI�FRQWDPLQDQWV�LQ�WKH�ZDWHU�
VXSSOLHV�PLJKW�EH�FRQWULEXWLQJ�WR�WKH�DXWLVP�FOXVWHUV��DQG�RWKHU�SRVVLEOH�HQYLURQPHQWDO�
FDXVHV�DUH�XQGHU�LQYHVWLJDWLRQ��VXFK�DV�VWUHSWRFRFFDO�LQIHFWLRQ�DQG�SLWRFLQ��XVHG�LQ�VRPH�
ODERXU�LQGXFWLRQV���

• $WWHQWLRQ�GHILFLW�K\SHUDFWLYLW\�GLVRUGHU��$'+'��LV�D�YHU\�FRPPRQ�FKLOGKRRG�SV\FKLDWULF�
GLVRUGHUV���RIWHQ�OLQNHG�ZLWK�DQG�ORZHUHG�,4���DQG�LWV�FDXVH�LV�XQNQRZQ��5HFHQW�UHVHDUFK�
LQGLFDWHV�WKDW�QHXURWR[LQV�VKRXOG�EH�FRQVLGHUHG�DPRQJ�WKH�FDXVHV�RI�$'+'��DV�ZHOO�DV�RI�,4�
GHILFLHQFLHV��6WXGLHV�KLJKOLJKW�OHDG�LQ�SHWURO�DQG�SDLQW��SHVWLFLGHV��3&%V�LQ�EUHDVW�PLON�DQG�
ILVK�DQG�IRRG�DGGLWLYHV��)RU�H[DPSOH��WKH�FKLOGUHQ�RI�PRWKHUV�ZKR�DWH�3&%�FRQWDPLQDWHG�ILVK�
IURP�DQG�/DNH�0LFKLJDQ��DQG�ZKR�ZHUH�PDLQO\�H[SRVHG�WR�WKH�3&%�SUHQDWDOO\���DV�ZHOO�DV�
WKURXJK�EUHDVW�PLON���KDG�ORZHU�,4�VFRUHV���SRRUHU�VKRUW�WHUP�PHPRU\�DQG�DWWHQWLRQ�GHILFLW�
ZKHQ�VWXGLHG�DW�LQIDQF\����DQG����\HDUV�ROG��$W����\HDUV�RI�DJH�WKH�PRVW�H[SRVHG�JURXS�KDG�
D�PHDQ�,4�����SRLQWV�ORZHU�WKDQ�WKH�RWKHUV�LQ�WKH�VDPSOH��DIWHU�FRQWUROOLQJ�IRU�RWKHU�
SRVVLEOH�FDXVHV��7KH�OHYHOV�RI�3&%·V�LQ�WKH�/��0LFKLJDQ�VWXG\�ZHUH�RQO\�VOLJKWO\�DERYH�86�
EDFNJURXQG�OHYHOV��

7KH�LPSDFW�RI�VPDOO�FKDQJHV�LQ�WKH�QRUPDO�GLVWULEXWLRQ�RI�,4�FDQ�EH�FRQVLGHUDEOH��)RU�
H[DPSOH��LQ�D�SRSXODWLRQ�RI�����PLOOLRQ��D�GRZQZDUGV�VKLIW�RI���SRLQWV�LQ�PHDQ�,4�
LQFUHDVHV�WKH�QXPEHUV�EHORZ�����FODVVLILHG�DV�PHQWDOO\�UHWDUGHG��E\�DERXW�RQH�WKLUG���IURP�
OHVV�WKDQ���PLOOLRQ�WR���PLOOLRQ��1HXURWR[LF�HIIHFWV�UHSRUWHG�RQ�DWWHQWLRQ�VSDQ��
FRQFHQWUDWLRQ��PRWRU�VSHHG��PHPRU\��DQG�ODQJXDJH�IXQFWLRQV�ZRXOG�EH�H[SHFWHG�WR�LPSDFW�
RQ�FRJQLWLYH�GHYHORSPHQW��HGXFDWLRQ��VRFLDO�IXQFWLRQV��DQG�FDUHHU��7KXV��D�VWXG\�RI�VXEMHFWV�
ZKR�KDG�VXIIHUHG�H[FHVV�OHDG�H[SRVXUH�DV�FKLOGUHQ�FOHDUO\�UHYHDOHG�WKDW�WKH\�ZHUH�OHVV�
HGXFDWHG�DQG�OHVV�VXFFHVVIXO�LQ�OLIH�WKDQ�D�FRQWURO�JURXS�$OWKRXJK�GRFXPHQWDWLRQ�RI�VXFK�
HQYLURQPHQWDOO\�LQGXFHG�HIIHFWV�LV�YHU\�OLPLWHG��WKH�LPSOLFDWLRQV�DUH�UDWKHU�GUDPDWLF��

7KLUW\�\HDUV�DJR�LW�ZDV�QRWHG�WKDW�HIIHFWV�RQ�,4�GHILFLHQF\�DQG�EHKDYLRXU�SUREOHPV�LQ�FKLOGUHQ�
ZKR�KDG�VXIIHUHG�2&�SRLVRQLQJ�ZHUH�¶VWULNLQJO\�SDUDOOHO·�WR�WKH�SLRQHHULQJ�ZRUN�RQ�WKH�
QHXURWR[LFLW\�RI�OHDG�SXEOLVKHG�RYHU����\HDUV�DJR��EXW�GHVSLWH�WKH�WKHQ�FDOO�IRU�ORQJ�WHUP�
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VWXGLHV�RI�WKHVH�DQG�RWKHU�SHVWLFLGH�SRLVRQLQJ�FDVHV��YLUWXDOO\�QR�VWXGLHV��KDYH�EHHQ�GRQH�
VLQFH�����

• 3DUNLQVRQ·V�GLVHDVH��7KHUH�LV�HYLGHQFH�IURP�PDQJDQHVH�PLQHUV��ZKR�KDYH�KLJK�UDWHV�RI�
SV\FKRVLV�DQG�ZKR�VXIIHU�IURP�D�FRQGLWLRQ�VLPLODU�WR�3DUNLQVRQ·V�GLVHDVH��WKDW�D�PRWRU�IXHO�
DGGLWLYH��PDQJDQHVH�WULFDUERQ\O��007���PD\�EH�QHXRURWR[LF�WR�WKH�SXEOLF��SDUWLFXODUO\�
FKLOGUHQ��EHFDXVH�PDQDJDQHVH�FRPSRXQGV�FDQ�FURVV�WKH�SODFHQWD�DQG�DUH�NQRZQ�WR�GLVWXUE�
EUDLQ�IXQFWLRQV�DQG�SRVVLEO\�IHRWDO�JURZWK�LQ�UDWV��007�ZDV�EDQQHG�E\�WKH�86�(3$�LQ�
�����EXW�WKLV�ZDV�UHFHQWO\�RYHUWXUQHG�E\�WKH��FRXUWV�����

• $O]KHLPHU·V�GLVHDVH�PD\�DOVR�EH�SDUWO\�FDXVHG�E\�VRPH�HQYLURQPHQWDO�WR[LQV��DV�ZHOO�DV�
SURWHFWHG�IURP�LW�E\�RWKHUV��WKRXJK�WKHUH�LV�OLWWOH�FOHDU�HYLGHQFH�RQ�WKLV��DQG�D�6ZHGLVK�
UHYLHZ�FRQFOXGHG�WKDW�ZKLOVW�WKH�OLQN�EHWZHHQ�DOXPLQLXP�DQG�$O]KHLPHU·V�FRXOG�QRW�EH�
UXOHG�RXW��WKH�KXPDQ�HYLGHQFH�ZDV�ZHDN��WKH�ELRORJLFDO�HYLGHQFH�ZDV�QHJDWLYH�DQG�
WKHUHIRUH�WKH�ULVN�ZDV�XQOLNHO\���

• ,PSDLUHG�SV\FKRPRWRU�GHYHORSPHQW�

&KLOGUHQ�LQ�=DDQGDP��+ROODQG��H[SRVHG�WR�GLR[LQV�ZHUH�VWXGLHG�DW�WKH�DJH�RI�WZR�\HDUV�DQG�
VHYHQ�PRQWKV��6LJQV�RI�HQKDQFHG�QHXURPRWRU�PDWXUDWLRQ�ZHUH�IRXQG�DQG�LW�ZDV�VXJJHVWHG�
WKDW�WKLV�PD\�EH�GXH�WR�WKH�WK\UR[LQH�DJRQLVWLF�DFWLRQ�RI�GLR[LQV�����

$QRWKHU��JURXS�RI�FKLOGUHQ�DQG�WKHLU�PRWKHUV�IURP�5RWWHUGDP�DQG�*URQLQJHQ�ZHUH�VWXGLHG�
DW�SUHJQDQF\�DQG�DW�ELUWK��DQG��DW����DQG����PRQWKV��$W�WKH�HDUOLHU�DJH��LPSDLUHG�QHXURPRWRU�
GHYHORSPHQW�ZDV�DVVRFLDWHG�ZLWK��WKH�VXP�RI�WKH�WUDQVSODFHQWDO�3&%�H[SRVXUH��6HYHUDO�NLQGV�
RI�3&%�ZHUH�PHDVXUHG�DQG�PRVW�RI�WKHVH�DFWHG�OLNH�SKHQREDUELWDO��D�NQRZQ�QHXURWR[LFDQW��,Q�
WKH�ODWHU�VWXG\��LPSDLUHG�FRJQLWLYH�IXQFWLRQLQJ�DQG�WKH�YHUEDO�FRPSUHKHQVLRQ�VFRUH�ZDV�
DVVRFLDWHG�ZLWK�WKH�VXP�RI�WKH�SKHQREDUELWDO�OLNH�3&%·V�PHDVXUHG�LQ�WKH�XPELOLFDO�FRUG��
EUHDVW�PLON�DQG�LQIDQW���

7KH�UHVHDUFK�FRQFOXGHG�WKDW�´SUHQDWDO�H[SRVXUH�WR�´EDFNJURXQG�3&%�OHYHOV�´�DV�IRXQG�LQ�WKH�
1HWKHUODQGV�LV�QHJDWLYHO\�DVVRFLDWHG�ZLWK�FRJQLWLYH�DELOLWLHV�LQ�SUH�VFKRRO�FKLOGUHQ�DQG�PD\�
KDYH�ORQJ�WHUP�LPSOLFDWLRQV�IRU�FRJQLWLYH�IXQFWLRQLQJµ���

6RPH�FRQFOXVLRQV�IURP�WKLV�'XWFK�UHVHDUFK��ZKLFK�ZDV�IXQGHG�E\�WKH�(8��LV�VXPPDULVHG�LQ�
%R[������7KLV�ILQGLQJ�LV�LQ�DFFRUGDQFH�ZLWK�WKH�3&%�VWXG\�RI�WKH�/DNH�0LFKLJDQ�ILVK�HDWHUV���

%R[����3&%V�DQG�GLR[LQV�,PSDFWV�LQ�WKH�1HWKHUODQGV�

,Q�VWXGLHV�RI�KXPDQV�HIIHFWV� IURP�H[SRVXUH�WR�EDFNJURXQG�OHYHOV�RI�3&%V�DQG�GLR[LQV� LQ�7KH�1HWKHUODQGV�KDYH�
EHHQ�IRXQG��

1HJDWLYH�HIIHFWV�RQ�LPPXQLW\��FRJQLWLYH�IXQFWLRQLQJ�DQG�EHKDYLRXU�KDYH�EHHQ�IRXQG�UHODWLYH�WR�GLR[LQ�H[SRVXUH��
0RUH� SURQRXQFHG� DUH� WKH� HIIHFWV� UHODWLYH� WR� WKH� VXP�RI� WKH�3&%V�� DV�PHDVXUHG� LQ� WKH�SODVPD�RI� WKH�PRWKHU��
GXULQJ� KHU� SUHJQDQF\� DQG� GXULQJ� WKH� SHULQDWDO� SHULRG�� LQ� WKH� FRUG� EORRG� DW� ELUWK�� DQG� UHODWHG� WR� WKH� FXUUHQW�
EDFNJURXQG�3&%�OHYHOV��7KH�HIIHFWV�RI�IDXOW\�LPSULQWLQJ�DUH�RQ�WKH�LPPXQH�V\VWHP��RQ�EHKDYLRXU��OHVV�DWWHQWLRQ���
DQG�RQ�WKH�,4��&XUUHQW�OHYHOV�RI�3&%V�QRWHG�DUH�PRVWO\�SKHQREDUELWDO�OLNH�UDWKHU�WKDQ�GLR[LQ�OLNH��8VLQJ�WKH�7(4�
FRQFHSW��ZKHUH�HYHU\�GLR[LQ�LV�JLYHQ�D�WR[LF�HTXLYDOHQW�IDFWRU�LQ�RUGHU�WR�PHDVXUH�WKH�WR[LF�DPRXQW�RI�GLR[LQV�DQG�
GLR[LQ�OLNH� 3&%V�� PD\� QRW� EH� VXLWDEOH� IRU� WKH� ELRORJLFDO� HQGSRLQWV� VWXGLHG�� 2U� LV� WKH� H[SRVXUH� WR� WKH�
SKHQREDUELWDO�OLNH�3&%V�PRUH�LPSRUWDQW�WKDQ�WKH�GLR[LQV"�7KH�UHODWLRQ�IRXQG�ZLWK�WKHVH�SKHQREDUELWDO�OLNH�3&%V�
LV� SUREDEO\� D� FDXVDO� UHODWLRQVKLS�� WKH� PRUH� VR� EHFDXVH� RI� ZKDW� ZH� NQRZ� DERXW� WKH� HIIHFWV� RQ� KXPDQV� RI�
SKHQREDUELWDO�LWVHOI��+RZHYHU��GLR[LQV�FDQQRW�EH�H[FOXGHG�IURP�KDYLQJ�VLPLODU�HIIHFWV��

3URI�-DQQH�.RSSH��'XWFK�3&%V�DQG�'LR[LQV�VWXG\��7KH�1HWKHUODQGV��

                                                           
���� :HLVV�%���������¶3HVWLFLGHV�DV�D�VRXUFH�RI�GHYHORSPHQWDO�GLVDELOLWLHV·��05''�5HVHDUFK�5HYLHZV�

�����������������
���� $VFKQHU�0����������¶0DQJDQHVH�)XHO�$GGLWLYHV��$Q�(PHUJLQJ�7KUHDW"·�3DSHU�WR�WKH�1<�

FRQIHUHQFH�RQ�´(QYLURQPHQWDO�,QIOXHQFHV�RQ�&KLOGUHQ��%UDLQ�'HYHORSPHQW�DQG�%HKDYLRXUµ�
������0D\�������

���� ,OVHQ�HW�DO����������¶6LJQV�RI�HQKDQFHG�QHXURPRWRU�PDWXUDWLRQ�LQ�FKLOGUHQ�GXH�WR�SHULQDWDO�
ORDG�ZLWK�EDFNJURXQG�OHYHOV�RI�GLR[LQV·��&KHPRVIHUH�YRO�����QR����SS����������

���� 3DWDQGLQ�HW�DO����������¶7KH�'XWFK�3&%�'LR[LQ�DQG�%UHDVW�0LON�6WXG\·��6RSKLD�&KLOGUHQ·V�
+RVSLWDO��5RWWHUGDP��
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����� 'LVHDVHV�RI�WKH�UHSURGXFWLYH�RUJDQV�DQG�IXQFWLRQV�

7KHVH�LQFOXGH�GLIILFXOWLHV�LQ�IHUWLOLVLQJ�DQG�FRQFHLYLQJ��ELUWK�GHIHFWV�RI�WKH�UHSURGXFWLYH�RUJDQV��
ORZHU�VSHUP�FRXQWV��WHVWLFXODU�FDQFHU�LQ�\RXQJ�PHQ��EUHDVW�FDQFHU��DQG�SUHPDWXUH�SXEHUW\�LQ�
JLUOV��5HSRUWV�IURP�(XURSH�DQG�WKH�8�6��LQGLFDWH�WKDW�UDWHV�RI�VRPH�PDOH�UHSURGXFWLYH�GHIHFWV�
DUH�LQFUHDVLQJ��(DUO\�OLIH�H[SRVXUHV�WR�HQGRFULQH�GLVUXSWLQJ�VXEVWDQFHV�DQG�RWKHU�HQYLURQPHQWDO�
WR[LQV�KDYH�EHHQ�SURSRVHG�DV�SRVVLEOH�FDXVHV�RI�WKHVH�HIIHFWV��

�������7KH�SRWHQWLDO�ULVNV�RI�HQGRFULQH�GLVUXSWLRQ�LQ�FKLOG�KHDOWK�

(QGRFULQH�GLVUXSWLQJ�VXEVWDQFHV��('6V��DUH�FKHPLFDOV�ZKLFK�FDQ�FDXVH�DGYHUVH�KHDOWK�HIIHFWV�E\�
LQWHUIHULQJ�ZLWK�WKH�DFWLRQV�RI�KRUPRQHV��('6V�DUH�GLYHUVH�LQ�RULJLQ��VWUXFWXUH��DQG�DFWLYLW\�DQG�
PD\�DIIHFW�PDQ\�GLIIHUHQW�SRLQWV�ZLWKLQ�WKH�HQGRFULQH�V\VWHP��ZKLFK�FRQWURO�IXQFWLRQV�VXFK�DV�
UHSURGXFWLRQ��GHYHORSPHQW��JURZWK�DQG�LPPXQLW\��([SRVXUH�WR�WKHVH�FKHPLFDOV�KDV�DGYHUVHO\�
DIIHFWHG�UHSURGXFWLRQ�LQ�VHYHUDO�ZLOGOLIH�VSHFLHV��IXHOOLQJ�FRQFHUQ�WKDW�D�QXPEHU�RI�DGYHUVH�
WUHQGV�LQ�KXPDQ�UHSURGXFWLYH�KHDOWK�PLJKW�DOVR�EH�OLQNHG�WR�VXFK�H[SRVXUH��VHH�EHORZ���7KH�
H[LVWHQFH�RI�VRPH�RI�WKHVH�WUHQGV�LV�VWLOO�EHLQJ�TXHVWLRQHG�DQG�HYLGHQFH�OLQNLQJ�WKHP�WR�H[SRVXUH�
WR�('6V�LV�YHU\�ZHDN��+RZHYHU��ODERUDWRU\�DQG�ILHOG�VWXGLHV�VXJJHVW�WKDW�WKH�HIIHFWV�RI�('6V�RQ�
KXPDQ�KHDOWK�FRXOG�SRWHQWLDOO\�EH�H[WHQVLYH�DQG�VHULRXV��DQG�HYLGHQFH�KDV�VWUHQJWKHQHG�VLQFH�
WKH�:H\EULGJH�UHSRUW���&(&���������

5HVHDUFK�ZLWK�SRWHQW�V\QWKHWLF�KRUPRQHV�VXJJHVWV�WKDW�WKH�JUHDWHVW�ULVN�IURP�('6V�LV�WR�WKH�
GHYHORSLQJ�IRHWXV�L�H��IURP�H[SRVXUH�RI�SUHJQDQW�ZRPHQ��&KHPLFDO�LQWHUIHUHQFH�ZLWK�HDUO\�
GHYHORSPHQW�RI�WKH�UHSURGXFWLYH�V\VWHP��OHDGLQJ�WR�SHUPDQHQW�PDOIRUPDWLRQ�RU�ORVV�RI�IHUWLOLW\�
KDV�EHHQ�RI�SDUWLFXODU�FRQFHUQ��,Q�VRPH�RUJDQV��IRU�H[DPSOH�WKH�WHVWLV��GHYHORSPHQW�FRQWLQXHV�
DIWHU�ELUWK�DQG�WKHUHIRUH�WKHVH�RUJDQV�PD\�EH�PRUH�DW�ULVN�IURP�SHUPDQHQW�GDPDJH�LQ�FKLOGUHQ�
WKDQ�LQ�DGXOWV��+RUPRQDOO\�FRQWUROOHG�FKDQJHV�RFFXUULQJ�DW�SXEHUW\�PD\�DOVR�EH�VXEMHFW�WR�
FKHPLFDO�GLVUXSWLRQ���

�������2FFXUUHQFH�DQG�URXWHV�RI�H[SRVXUH�RI�FKLOGUHQ��

&KHPLFDOV�VXVSHFWHG�RI�EHLQJ�('6�DUH�ZLGHVSUHDG��DOWKRXJK�XVXDOO\�DW�YHU\�ORZ�OHYHOV��DQG�KDYH�
PDQ\�GLIIHUHQW�RULJLQV��ERWK�QDWXUDO�DQG�DQWKURSRJHQLF��,W�LV�OLNHO\�WKDW�PRVW�SHRSOH�DUH�H[SRVHG�
WR�D�QXPEHU�RI�('6V��7KH\�LQFOXGH�SK\WRHVWURJHQV��QDWXUDOO\�RFFXUULQJ�LQ�SODQWV��LQFOXGLQJ�
YHJHWDEOHV���V\QWKHWLF�VWHURLG�KRUPRQHV��DV�IRXQG�LQ�WKH�RUDO�FRQWUDFHSWLYH�SLOO��SHUVLVWHQW�
RUJDQLF�SROOXWDQWV�VXFK�DV�GLR[LQV��SRO\FKORULQDWHG�ELSKHQ\OV��3&%V��DQG�VRPH�SHVWLFLGHV��H�J��
''7��DQG�SODVWLFLVHUV�VXFK�DV�VRPH�SKWKDODWH�HVWHUV��7KH�PDLQ�URXWHV�RI�H[SRVXUH�WR�FKLOGUHQ�
DUH�WKURXJK�WKH�SODFHQWD�EHIRUH�ELUWK��IURP�EUHDVW�PLON�DQG�YLD�IRRG��DLU�DQG�FRQVXPHU�SURGXFWV��
5HFHQWO\��SK\WRHVWURJHQV�LQ�EDE\�PLON�IRUPXOD�DQG�SKWKDODWHV�LQ�39&�WR\V�KDYH�EHHQ�WKH�VXEMHFW�
RI�LQWHQVH�UHVHDUFK�DQG�SXEOLF�FRQFHUQ�EHFDXVH�RI�WKHLU�SRWHQWLDO�KD]DUGV���

�������3RWHQWLDO�KHDOWK�ULVNV�WR�FKLOGUHQ��

5HSURGXFWLYH�KHDOWK��

3UHQDWDO�H[SRVXUH�WR�('6V�KDV�EHHQ�LPSOLFDWHG�LQ�UHSURGXFWLYH�WUDFW�GHIHFWV�DQG�FHUWDLQ�W\SHV�RI�
FDQFHU��8VH�RI�WKH�VWURQJO\�RHVWURJHQLF�DQWL�DERUWLRQ�GUXJ�GLHWK\OVWLOERHVWURO��'(6��E\�SUHJQDQW�
ZRPHQ�LQ�WKH�����V�DQG�����V�UHVXOWHG�LQ�UHSURGXFWLYH�DEQRUPDOLWLHV�DQG�LQFUHDVHG�LQFLGHQFH�RI�
FDQFHU�LQ�IHPDOH�RIIVSULQJ�DQG�LQFUHDVHV�LQ�FU\SWRUFKLGLVP��XQGHVFHQGHG�WHVWLFOHV���
PLFURSKDOOXV��WHVWLFXODU�F\VWV�DQG�UHGXFHG�VSHUP�FRXQWV�LQ�VRPH�PDOH�RIIVSULQJ��7KH�HIIHFWV�RI�
'(6�KDYH�OHG�WR�VXJJHVWLRQV�WKDW�('6V�ZLWK�RHVWURJHQLF�DFWLYLW\�FRXOG�LQGXFH�VLPLODU�HIIHFWV��,Q�
PHQ��LW�KDV�EHHQ�SRVWXODWHG�WKDW�SUHQDWDO�H[SRVXUH�WR�('6V�FRXOG�EH�FDXVLQJ�LQFUHDVHG�
LQFLGHQFHV�RI�FU\SWRUFKLGLVP��DEQRUPDO�IRUPDWLRQ�RI�WKH�SHQLV��K\SRVSDGLDV���UHGXFHG�VSHUP�
FRXQWV�DQG�WHVWLFXODU�FDQFHU��,Q�WKH�8�6��DQG�LQ�VRPH�(XURSHDQ�FRXQWULHV��UDWHV�RI�K\SRVSDGLDV��D�
GHIHFW�RI�WKH�SHQLV��KDYH�LQFUHDVHG�PRUH�WKDQ�����RYHU�WKH�SDVW�WKUHH�GHFDGHV���7KLV�KDV�QRW�
EHHQ�D�FRQVLVWHQW�ILQGLQJ��)RU�H[DPSOH��WKH�LQFLGHQFH�LQ�(QJODQG�DQG�:DOHV�LV�IDOOLQJ����

:KLOH�WKH�FDXVHV�UHPDLQ�XQNQRZQ��WKH�UHODWLYHO\�UHFHQW�LQFUHDVH�LQ�WKLV�ELUWK�GLVRUGHU�VXJJHVWV�
WKDW�VRPH�FKDQJH�LQ�HQYLURQPHQWDO�IDFWRUV�PD\�ZHOO�EH�LQYROYHG���%R[�����0ROOHU�HW�DO��������
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/LIHORQJ�H[SRVXUH�WR�RHVWURJHQV�LV�D�ULVN�IDFWRU�LQ�IHPDOH�EUHDVW�FDQFHU�DQG�H[SRVXUH�WR�
RHVWURJHQLF�('6V�LQ�FKLOGKRRG�PLJKW�FRQWULEXWH�WR�WKLV�ULVN��

%R[����(QGRFULQH�GLVUXSWLQJ�VXEVWDQFHV��('6V���D�KD]DUG�WR�WKH�PDOH�RUJDQV"�

~$�SRVVLEOH�GHFOLQH�LQ�VHPHQ�TXDOLW\�LQ�VHYHUDO�FRXQWULHV��ZKLFK�KDV�EHHQ�WKH�IRFXV�RI�FRQVLGHUDEOH�FRQWURYHUV\��
SDUDOOHOV� D� ZHOO�HVWDEOLVKHG� LQFUHDVH� LQ� WKH� LQFLGHQFH� RI� WHVWLFXODU� FDQFHU� LQ� \RXQJ� PHQ� LQ� VHYHUDO� FRXQWULHV��
,QFUHDVLQJ� LQFLGHQFHV� RI� FU\SWRUFKLGLVP� DQG� K\SRVSDGLDV� KDYH� OLNHZLVH� EHHQ� UHSRUWHG�� KRZHYHU�� WLPH� WUHQGV�
DVVRFLDWHG�ZLWK�WKHVH�PDOIRUPDWLRQV�PD\�EH�GLIILFXOW�WR�LQWHUSUHW�GXH�WR�SRWHQWLDO�FKDQJHV�LQ�GLDJQRVWLF�FULWHULD�
DQG� WUHDWPHQW� URXWLQHV�� 5HFHQWO\�� DQ� DVVRFLDWLRQ�EHWZHHQ� IRHWDO�H[SRVXUH� WR�HQYLURQPHQWDO�HVWURJHQV�DQG� WKH�
LPSDLUPHQW� RI� PDOH� UHSURGXFWLYH� KHDOWK� KDV� EHHQ� VXJJHVWHG�� ,Q� DQLPDO� VWXGLHV�� HVWURJHQ� H[SRVXUH� GXULQJ�
SUHJQDQF\� UHVXOWHG� LQ� WKH� GHYHORSPHQW� RI� FU\SWRUFKLGLVP� DQG� K\SRVSDGLDV� LQ� WKH� PDOH� RIIVSULQJ�� 6RPH�
SHVWLFLGHV� KDYH�EHHQ� UHSRUWHG� WR�SRVVHVV� HVWURJHQLF� RU� DQWLDQGURJHQLF� SURSHUWLHV�� 3UHQDWDO� H[SRVXUH� WR� VXFK�
SHVWLFLGHV� PD\� WKHUHIRUH� LQFUHDVH� WKH� ULVN� RI� FU\SWRUFKLGLVP� DQG� K\SRVSDGLDV�� $OWKRXJK� LQGLFDWLYH� RI� VXFK�
DVVRFLDWLRQV��SUHYLRXV� UHVHDUFK�RQ�SRWHQWLDO�SHVWLFLGH�H[SRVXUH�DQG�XURJHQLWDO�PDOIRUPDWLRQV� LV�VWLOO� WRR�VSDUVH�
IRU�ILUP�FRQFOXVLRQV�WR�EH�GUDZQ��

$� UHFHQW� UHJLVWHU�EDVHG� FDVH�FRQWURO� VWXG\� LQ� 'HQPDUN� ZDV� GHVLJQHG� WR� GHWHUPLQH� WKH� DVVRFLDWLRQ� EHWZHHQ�
SDUHQWDO� RFFXSDWLRQ� LQ� WKH� IDUPLQJ� DQG� JDUGHQLQJ� LQGXVWU\� DQG� WKH� RFFXUUHQFH� RI� K\SRVSDGLDV� DQG�
FU\SWRUFKLGLVP�LQ�WKH�PDOH�RIIVSULQJ��

:H�IRXQG�D�VLJQLILFDQWO\�LQFUHDVHG�ULVN�RI�FU\SWRUFKLGLVP�LQ�WKH�VRQV�RI�IHPDOH�JDUGHQHUV�EXW�QR�HIIHFW�RI�SDWHUQDO�
ZRUN� LQ� JDUGHQLQJ� RQ� FU\SWRUFKLGLVP�� 2XU� UHVXOWV� DUH� FRKHUHQW� ZLWK� HDUOLHU� VWXGLHV� UHSRUWLQJ� DQ� LQFUHDVHG�
IUHTXHQF\� RI� RUFKLRSH[\� LQ� DUHDV� ZLWK� H[WHQVLYH� XVH� RI� SHVWLFLGHV� LQ� 6SDLQ� DQG� DQ� LQFUHDVHG� RFFXUUHQFH� RI�
FU\SWRUFKLGLVP�LQ�ER\V�ERUQ�RQ�1RUZHJLDQ�IDUPV�ZKHUH�SHVWLFLGHV�KDG�EHHQ�LQ�XVH��

:H�HPSKDVLVH�WKDW�WKH�LQFUHDVH�LV�RI�PRGHUDWH�PDJQLWXGH�DQG�WKDW�WKLV�DVVRFLDWLRQ�FDQ�RQO\�DFFRXQW�IRU�D�VPDOO�
SURSRUWLRQ�RI�WKH�WRWDO�RFFXUUHQFH�RI�FU\SWRUFKLGLVP�LQ�WKH�SRSXODWLRQ��+RZHYHU��RXU�ILQGLQJ�VXEVWDQWLDWHV�HDUOLHU�
UHSRUWV�RI�DQ� LQFUHDVHG�ULVN�RI�XURJHQLWDO�PDOIRUPDWLRQV�DPRQJ�ER\V�SRWHQWLDOO\�H[SRVHG�WR�SHVWLFLGHV� LQ�XWHUR�
DQG�FRQILQHV� WKH� LQFUHDVHG�ULVN�WR�PDWHUQDO�RFFXSDWLRQ�� ,W� UHPDLQV�WR�EH�HVWDEOLVKHG�ZKHWKHU�WKLV�DVVRFLDWLRQ� LV�
FDXVHG� E\� SUHQDWDO� H[SRVXUH� WR� RFFXSDWLRQDOO\� UHODWHG� FKHPLFDOV� DQG��PRUH� VSHFLILFDOO\�� HVWURJHQLF� DQG�RWKHU�
KRUPRQH�GLVUXSWLQJ�DJHQWV��6WXGLHV�ZLWK�GHWDLOHG�H[SRVXUH�DVVHVVPHQW�DUH�ZDUUDQWHG�LQ�RUGHU�WR�H[SORUH�WKHVH�
DVVRFLDWLRQV�PRUH�IXOO\��

+\SRVSDGLDV� KDV� EHHQ� DVVRFLDWHG� ZLWK� PDWHUQDO� H[SRVXUH� WR� HVWURJHQLF� DQG� DQWLDQGURJHQLF� FRPSRXQGV� LQ�
URGHQWV�� $�PRGHUDWHO\� LQFUHDVHG� ULVN� RI� K\SRVSDGLDV�ZDV� IRXQG� DPRQJ� VRQV�ERUQ�RQ�1RUZHJLDQ� IDUPV�ZKHUH�
SHVWLFLGHV�DQG�WUDFWRU�VSUD\LQJ�HTXLSPHQW�KDG�EHHQ�LQ�XVH��ZKHUHDV�WKH�ULVN�RI�K\SRVSDGLDV�ZDV�QRW�LQFUHDVHG�
DPRQJ� VRQV�RI�DJULFXOWXUDO�ZRUNHUV� LQ�&DOLIRUQLD��:H�ZHUH�QRW�DEOH� WR�GHWHFW�DQ� LQFUHDVHG� ULVN�RI�K\SRVSDGLDV�
DPRQJ� VRQV� RI� SDUHQWV�ZRUNLQJ� LQ� IDUPLQJ�RU�JDUGHQLQJ� LQ�'HQPDUN��(LWKHU� WKH�H[SRVXUH�ZDV� LQVXIILFLHQW�� WKH�
DVVRFLDWLRQ� RI� K\SRVSDGLDV� ZLWK� JDUGHQLQJ� RU� IDUPLQJ� ZDV� WRR� ZHDN� WR� EH� GHWHFWDEOH� DPRQJ� WKH� DYDLODEOH�
QXPEHU�RI�FDVHV�SRWHQWLDOO\�H[SRVHG�WR�SHVWLFLGHV��RU�QR�VXFK�DVVRFLDWLRQ�WUXO\�H[LVWV�LQ�KXPDQV���

([WUDFW�IURP�~&U\SWRUFKLGLVP�DQG�+\SRVSDGLDV�LQ�6RQV�RI�*DUGHQHUV�DQG�)DUPHUV}��:HLGQHU��0ROOHU��-HQVHQ�DQVG�
6NDNNHEpN��'HQPDUN��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV��9RO������1R�����'HFHPEHU�������

1RWH��WKH�RULJLQDO�DUWLFOH�ZDV�IXOO\�UHIHUHQFHG��

 
$�VWXG\�IURP�*UDQDGD��6SDLQ���IRXQG�LQFUHDVHG�UDWHV�RI�ELUWK�GHIHFWV�RI�WKH�WHVWHV�LQ�EDE\�ER\V�
ERUQ�WR�SDUHQWV�ZKR�ZRUNHG�LQ�SHVWLFLGHV�LQWHQVLYH�DJULFXOWXUH��FRPSDUHG�WR�WKRVH�ZKRVH�SDUHQWV�
ZRUNHG�HOVHZKHUH��$OWKRXJK�IUXLW�DQG�YHJHWDEOH�FURSV�LQ�WKLV�UHJLRQ�WDNH�XS�RQO\�������RI�
6SDLQ·V�IDUPODQG��WKH\�UHFHLYH�KDOI�RI�WKH�SHVWLFLGHV�XVHG�LQ�WKH�FRXQWU\��,QWHQVLYH��SODVWLF�
FRYHUHG�JUHHQKRXVHV�DUH�XVHG��ZKHUH�ZRUNHUV�UHJXODUO\�HQFRXQWHU�KLJK�OHYHOV�RI�H[SRVXUHV�WR�
DJULFXOWXUDO�FKHPLFDOV��%DE\�ER\V�ERUQ�LQ�GLVWULFWV�LQ�6SDLQ�ZKHUH�VXFK�H[SRVXUHV�DUH�KLJK�KDG�
PRUH�WKDQ�WZLFH�DV�PDQ\�GHIHFWV�RI�WKH�WHVWHV��FRPSDUHG�WR�DUHDV�ZLWKRXW�VXFK�H[SRVXUHV���

%UHDVW�FDQFHU�

%UHDVW�FDQFHU��ZKLFK�LV�WKH�PRVW�FRPPRQ�FDQFHU�LQ�ZRPHQ��SRVHV�D�PDMRU�SX]]OH�WR�SXEOLF�KHDOWK�
H[SHUWV��([SRVXUHV�WKDW�RFFXU�SUHQDWDOO\�DQG�HDUO\�LQ�OLIH�PD\�EH�FULWLFDO��/HVV�WKDQ�����RI�DOO�
FDVHV�DULVH�LQ�ZRPHQ�ERUQ�ZLWK�GHIHFWV�LQ�WKHLU�JHQHV��0RVW�FDVHV�RI�WKLV�GLVHDVH�RFFXU�LQ�ZRPHQ�
ZLWK�IHZ�RI�WKH�NQRZQ�ULVN�IDFWRUV��'DYLV�HW�DO���������(DUO\�H[SRVXUHV�WR�KRUPRQH�DOWHULQJ�
PDWHULDOV�KDYH�EHHQ�VKRZQ�WR�LQFUHDVH�WKH�ULVN�RI�WKH�GLVHDVH��E\�6ZHGLVK�H[SHUWV��:RPHQ�ZKR�
H[SHULHQFHG�HOHYDWHG�OHYHOV�RI�SUHQDWDO�KRUPRQHV��EHFDXVH�WKH\�ZHUH�IUDWHUQDO�WZLQV��ZHUH�IRXQG�
WR�KDYH�QHDUO\���WLPHV�WKH�ULVN�RI�GHYHORSLQJ�EUHDVW�FDQFHU�WKDQ�WKRVH�ZLWKRXW�VXFK�HPEU\RQLF�
H[SRVXUHV��7KLV�VXJJHVWV�WKDW�H[SRVXUHV�WR�[HQRKRUPRQHV�DW�FULWLFDO�VWDJHV�RI�HDUO\�GHYHORSPHQW�
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FDQ�KDYH�SURIRXQG�HIIHFWV�RQ�ODWHU�GHYHORSPHQW�RI�WKH�EUHDVW��5DGLDWLRQ�LV�DOVR�D�FDXVH��JLUOV�ZKR�
ZHUH�LUUDGLDWHG�SULRU�WR�DGROHVFHQFH�DOVR�KDYH�LQFUHDVHG�ULVNV�RI�EUHDVW�FDQFHU��DV�ZHOO�DV�WK\URLG�
FDQFHU��7KLV�LV�FRQVLVWHQW�ZLWK�WKH�QRWLRQ�WKDW�H[SRVXUHV�SULRU�WR�SXEHUW\�FDQ�EH�HVSHFLDOO\�
LPSRUWDQW�GHWHUPLQDQWV�RI�ODWHU�KHDOWK���

(DUO\�3XEHUW\�

7KH�SRVVLEOH�HIIHFW�RI�('6V�RQ�WKH�WLPLQJ�DQG�DFTXLVLWLRQ�RI�VHFRQGDU\�VH[XDO�FKDUDFWHULVWLFV�DW�
SXEHUW\�KDV�EHHQ�SRRUO\�UHVHDUFKHG�DOWKRXJK�SUHFRFLRXV�SXEHUW\�DQG�IHPLQLVDWLRQ�LQ�PDOHV�KDYH�
EHHQ�WHQWDWLYHO\�DVVRFLDWHG�ZLWK�H[SRVXUH�WR�FHUWDLQ�('6V��3UHFRFLRXV�SXEHUW\�KDV�EHHQ�UHFRUGHG�
LQ�FKLOGUHQ�H[SRVHG�WR�ERWK�V\QWKHWLF�DQG�QDWXUDOO\�RFFXUULQJ�('6V��6]XHWV�HW�DO����������

0XOWLSOH�,PSDFWV�RI�+RUPRQHV�

5HFHQW�HYLGHQFH�RQ�SRWHQWLDO�ULVNV�WR�KHDOWK�IURP�KRUPRQH�UHVLGXHV�LQ�PHDW�DQG�PHDW�SURGXFWV�
KDV�EHHQ�SXEOLVKHG�E\�WKH�(8�6FLHQWLILF�&RPPLWWHH�RQ�9HWHULQDU\�0HDVXUHV�UHODWLQJ�WR�3XEOLF�
+HDOWK���%R[����

%R[����� +RUPRQHV�LQ�EHHI���ULVNV�WR�FKLOGUHQ�

~,Q�KXPDQV�DQG�DQLPDOV��VH[�KRUPRQHV�LQFOXGLQJ�RHVWUDGLRO��SURJHVWHURQH�DQG�WHVWRVWHURQH�DUH�LQYROYHG�GLUHFWO\�
DQG�LQGLUHFWO\�LQ�JURZWK�DQG�GHYHORSPHQW��'XH�WR�WKH�REYLRXV�DELOLW\�WR�LPSURYH�ZHLJKW�JDLQ�DQG�IHHG�HIILFLHQF\�
LQ�PHDW�SURGXFLQJ�DQLPDOV��QDWXUDO�KRUPRQHV�DQG�RU�WKH�V\QWKHWLF�VXUURJDWHV��]HUDQRO��PHOHQJHVWURO��WUHQERORQH��
KDYH�EHHQ�XVHG�LQ�DJULFXOWXUDO�SUDFWLFH�IRU�VHYHUDO�GHFDGHV��7KLV�H[WHQVLYH�XVH� LQ�FHUWDLQ�SDUWV�RI�WKH�ZRUOG�KDV�
LQWHQVLILHG�WKH�GLVFXVVLRQ�RQ�SRVVLEOH�DGYHUVH�HIIHFWV�LQ�KXPDQ�KHDOWK��&RQFHUQV�DUH�EDVHG�RQ�WKH�DFFXPXODWLQJ�
HYLGHQFH�RQ�WKH�IUDJLOLW\�RI�WKH�HQGRFULQH�HTXLOLEULXP�LQ�DOO�VWDJHV�RI�OLIH�DV�ZHOO�DV�WKH�SRWHQWLDO�JHQRWR[LFLW\�RI�
WKHVH�FRPSRXQGV�DQG�WKHLU�PHWDEROLWHV���

,W�LV�HYLGHQW�WKDW�ZKHQ�LGHQWLI\LQJ�WKH�PRVW�VHQVLWLYH�VXE�JURXS�RI�WKH�KXPDQ�SRSXODWLRQ��DWWHQWLRQ�PXVW�EH�JLYHQ�
WR� WKRVH�ZKLFK�KDYH�WKH� ORZHVW�SK\VLRORJLFDO�KRUPRQH�OHYHOV��3UHSXEHUWDO�FKLOGUHQ�DUH�RI�WKH�JUHDWHVW�FRQFHUQ��
)RU�ZRPHQ��VRPH�FULWLFDO�SKDVHV�KDYH�EHHQ�GHVFULEHG�DV�~ZLQGRZV�RI�YXOQHUDELOLW\��FRUUHVSRQGLQJ�LQ�SDUWLFXODU�WR�
WKH�WLPH�SHULRG�IURP�DGUHQDUFK�WR�ILUVW�RYXODWRU\�F\FOHV�DQG�SRVVLEO\�XS�WR�ILUVW�SUHJQDQF\��DV�ZHOO�DV�ODWHU�RQ�LQ�
PHQRSDXVH��&RUUHVSRQGLQJO\�IRU�PDOHV��WKH�PRVW�FULWLFDO�SKDVH�RFFXUV�LQ�SUHSXEHUWDO�ER\V��

0DMRU�FRQFOXVLRQV�

• $V�FRQFHUQV�H[FHVV�LQWDNH�RI�KRUPRQH�UHVLGXHV�DQG�WKHLU�PHWDEROLWHV��DQG�LQ�YLHZ�RI�WKH�LQWULQVLF�SURSHUWLHV�RI�
KRUPRQHV�DQG�HSLGHPLRORJLFDO�ILQGLQJV��D�ULVN�WR�WKH�FRQVXPHU�KDV�EHHQ�LGHQWLILHG�ZLWK�GLIIHUHQW�OHYHOV�RI�
FRQFOXVLYH�HYLGHQFH�IRU�WKH���KRUPRQHV�LQ�TXHVWLRQ��

• ,Q� WKH� FDVH�RI���h�RHVWUDGLRO� WKHUH� LV�D� VXEVWDQWLDO�ERG\�RI� UHFHQW�HYLGHQFH�VXJJHVWLQJ� WKDW� LW�KDV� WR�EH�
FRQVLGHUHG�DV�D�FRPSOHWH�FDUFLQRJHQ��DV�LW�H[HUWV�ERWK�WXPRXU�LQLWLDWLQJ�DQG�WXPRXU�SURPRWLQJ�HIIHFWV��7KH�
GDWD�DYDLODEOH�GRHV�QRW�DOORZ�D�TXDQWLWDWLYH�HVWLPDWH�RI�WKH�ULVN��

• )RU�WKH�RWKHU�ILYH�KRUPRQHV��LQ�VSLWH�RI�WKH�LQGLYLGXDO�WR[LFRORJLFDO�DQG�HSLGHPLRORJLFDO�GDWD�GHVFULEHG�LQ�WKH�
UHSRUW��WKH�FXUUHQW�VWDWH�RI�NQRZOHGJH�GRHV�QRW�DOORZ�D�TXDQWLWDWLYH�HVWLPDWH�RI�WKH�ULVN��

• )RU� DOO� VL[� KRUPRQHV�� GHYHORSPHQWDO�� LPPXQRORJLFDO�� QHXURELRORJLFDO�� LPPXQRWR[LF�� JHQRWR[LF� DQG�
FDUFLQRJHQLF�HIIHFWV�FRXOG�EH�HQYLVDJHG��2I�WKH�YDULRXV�VXVFHSWLEOH�ULVN�JURXSV��SUHSXEHUWDO�FKLOGUHQ�LV�WKH�
JURXS�RI�JUHDWHVW�FRQFHUQ��$JDLQ�WKH�DYDLODEOH�GDWD�GRHV�QRW�HQDEOH�TXDQWLWDWLYH�HVWLPDWH�RI�WKH�ULVN��

• ,Q� YLHZ� RI� WKH� LQWULQVLF� SURSHUWLHV� RI� WKH� KRUPRQHV� DQG� LQ� FRQVLGHUDWLRQ� RI� HSLGHPLRORJLFDO� ILQGLQJV�� QR�
WKUHVKROG�OHYHOV�FDQ�EH�GHILQHG�IRU�DQ\�RI�WKH�VL[�VXEVWDQFHV���

([WUDFWV� IURP�� (8� 6FLHQWLILF� &RPPLWWHH� RQ� 9HWHULQDU\� 0HDVXUHV� 5HODWLQJ� WR� 3XEOLF� +HDOWK�� ~$VVHVVPHQW� RI�
SRWHQWLDO�ULVNV�WR�KXPDQ�KHDOWK�IURP�KRUPRQH�UHVLGXHV�LQ�ERYLQH�PHDW�DQG�PHDW�SURGXFWV������$SULO�������

�

~7KH�SRVVLEOH� ELRORJLFDO� VLJQLILFDQFH�RI� YHU\� ORZ� OHYHOV� RI� HVWUDGLRO�� HVSHFLDOO\� LQ� FKLOGUHQ�� LV� ODUJHO\�QHJOHFWHG��
6WHURLG�KRUPRQHV�DUH�YHU\�SRWHQW�FRPSRXQGV�WKDW�KDYH�SURIRXQG�ELRORJLFDO�HIIHFWV�LQ�ERWK�DQLPDOV�DQG�KXPDQV��
0RVW�RI�RXU�SUHYLRXV� NQRZOHGJH�RI� WKH�ELRORJLFDO�DFWLRQ�RI� WKHVH�FRPSRXQGV� LV�EDVHG�RQ� WKH�HIIHFWV�RI�DGXOW�
SK\VLRORJLFDO�RU� VXSUD�SK\VLRORJLFDO�GRVHV�RI�KRUPRQH��5HFHQW� LQ� YLYR� VWXGLHV� LQ�SUH�SXEHUWDO�FKLOGUHQ� LQGLFDWH�
WKDW� HYHQ� VPDOO� GLIIHUHQFHV� LQ� KRUPRQH� OHYHOV� DQG� YHU\� ORZ� GRVHV� RI� VWHURLG� KRUPRQH� PD\� KDYH� VLJQLILFDQW�
ELRORJLFDO� HIIHFWV�� /LNHZLVH�� UHFHQW� LQ� YLWUR� UHVHDUFK� KDV� VKRZQ� VLJQLILFDQW� PROHFXODU� HIIHFWV� RI� HVWURJHQ� LQ�
H[WUHPHO\�ORZ�GRVHV��6SHFLDO�FRQFHUQ�VKRXOG�EH�DGGUHVVHG�WR�WKH�ODVWLQJ�HIIHFWV�WKDW�PD\�RFFXU�GXULQJ�VSHFLILF��
VHQVLWLYH�WLPH�SRLQWV�RI�GHYHORSPHQW��PDLQO\�GXULQJ�WKH�IRHWDO��SHULQDWDO�DQG�SXEHUWDO�SHULRGV���



� ��

,Q�WKH�OLJKW�RI�UHFHQW�SURJUHVV�LQ�RXU�XQGHUVWDQGLQJ�RI�HVWURJHQ�OHYHOV�LQ�FKLOGUHQ��ZH�FRQFOXGH�WKDW�SRVVLEOH�
DGYHUVH� HIIHFWV� RQ� KXPDQ� KHDOWK� E\� FRQVXPSWLRQ� RI� PHDW� IURP� RHVWURJHQ�WUHDWHG� DQLPDOV� FDQQRW� EH�
H[FOXGHG����
�$QGHUVVRQ�DQG�6NDNNHEDHN��������

�����$OWHUHG�VH[�UDWLRV�DQG�ORZ�ELUWK�ZHLJKW�

6HYHUDO�UHFHQW�UHSRUWV�LQGLFDWH�WKDW�WKH�UDWLR�RI�PDOHV�WR�IHPDOHV�EHLQJ�ERUQ�KDV�GHFOLQHG�LQ�
VHYHUDO�(XURSHDQ�FRXQWULHV��'DYLV�HW�DO���������$OWKRXJK�HYLGHQFH�RQ�WKLV�LV�QRW�FRQVLVWHQW��VH[�DW�
ELUWK�LV�GHWHUPLQHG�SULRU�WR�FRQFHSWLRQ��)DWKHUV·�H[SRVXUHV�WR�ZRUNSODFH�KD]DUGV�KDYH�EHHQ�
IRXQG�WR�DOWHU�WKHLU�DELOLW\�WR�FRQFHLYH�FKLOGUHQ��DV�ZHOO�DV�WKH�VH[�DQG�KHDOWK�RI�WKHLU�RIIVSULQJ��
VXFK�DV�ZRUNHUV�KHDYLO\�H[SRVHG�WR�WKH�SHVWLFLGH�'%&3�LQ�,VUDHO��ZKR�WHQGHG�WR�KDYH�YHU\�IHZ�
ER\�EDELHV��0HQ�HPSOR\HG�LQ�FDUERQ�VHWWLQJ�MREV�DOVR�KDG�UHODWLYHO\�IHZ�PDOH�FKLOGUHQ��6LPLODU�
UHVXOWV�ZHUH�UHSRUWHG�LQ�D�VPDOO�FRPPXQLW\�ZLWK�H[FHSWLRQDOO\�KLJK�H[SRVXUH�WR�GLR[LQ�
FRQWDPLQDWLRQ�LQ�6HYHVR��,WDO\��7R�WKH����FRXSOHV�ZLWK�WKH�KLJKHVW�PHDVXUHG�EORRG�OHYHOV�RI�
GLR[LQ�ZKR�KDG�EDELHV�ZLWKLQ�D�GHFDGH�RI�WKLV�H[SRVXUH��QRW�D�VLQJOH�ER\�EDE\�ZDV�ERUQ��:KLOH�
WKH�QXPEHUV�DUH�VPDOO��WKH\�LQGLFDWH�WKDW�HQYLURQPHQWDO�IDFWRUV�PD\�EH�UHOHYDQW���

%HFDXVH�VWLOOELUWKV�WHQG�WR�EH�SUHGRPLQDQWO\�PDOH��DV�D�FRXQWU\·V�UDWH�RI�SUHQDWDO�FDUH�DGYDQFHV��
VWLOOELUWKV�ZLOO�GHFOLQH��:KHQ�WKLV�KDSSHQV��WKHUH�ZLOO�EH�DQ�LQFUHDVH�LQ�PDOH�ELUWKV�UHODWLYH�WR�
IHPDOH��7KXV��LW�LV�LPSRUWDQW�ZKHQ�FRQVLGHULQJ�VH[�UDWLR�WR�DOVR�H[DPLQH�SUHQDWDO�FDUH�DQG�
VWLOOELUWKV��7KLV�PD\�DFFRXQW�IRU�WKH�UHDVRQ�ZK\�VH[�UDWLR�LQ�6RXWKHUQ�(XURSH�KDV�QRW�VKRZQ�D�
GHFOLQH��DOWKRXJK�GHFOLQHV�DUH�HYLGHQFH�LQ�DOO�1RUWKHUQ�(XURSHDQ�FRXQWULHV�WKDW�KDYH�EHHQ�
H[DPLQHG�RYHU�WKH�SDVW�WZR�GHFDGHV���

,W�LV�VXJJHVWHG�WKDW�WKH�DGYHUVH�WUHQGV�LQ�VH[�UDWLRV��WHVWLFXODU�FDQFHU�DQG�ORZ�VSHUP�FRXQW�
PD\�EH�FRQQHFWHG�YLD�FRPPRQ�FDXVHV��IROORZLQJ�D�'DQLVK�VWXG\�WKDW�IRXQG�VRPH�OLQNV�
EHWZHHQ�WKHVH�WUHQGV���0ROOHU�HW�DO���������

/RZ�ELUWK�ZHLJKW�VRPHWLPHV�VHHP�WR�KDYH��HQYLURQPHQWDO�RULJLQV��)RU�H[DPSOH��LQ�6ZHGHQ��
ZRPHQ�ZLWK�KLJK�OHYHOV�RI�FKORULQDWHG�K\GURFDUERQV��PDLQO\��IURP�ILVK�HDWLQJ���SURGXFHG�EDELHV�
RI�ORZ�ELUWK�ZHLJKW���DQG�WKLV�FKDUDFWHULVWLF�KDV�EHHQ�SURSRVHG�DV�RQH�RI�D�QXPEHU�RI�FKLOG�
UHODWHG�ELRPDUNHUV�RI�FRPPXQLW\�LOO�KHDOWK���%R[�����

%R[����&KLOGUHQ�DV�%LRPDUNHUV�RI�&RPPXQLW\�+HDOWK"��

|(QYLURQPHQWDO� +HDOWK� ZLOO� PRUH� DQG�PRUH� FRPH� WR� UHO\� RQ� ELRPDUNHUV� RI� H[SRVXUH� UDWKHU� WKDQ� RQ� JURVV�
ELRORJLFDO�HQGSRLQWV�VXFK�DV�VHYHUH�WLVVXH�GDPDJH�RU�FDQFHU��7KH�FKLOG��ZLWK�LWV�VHQVLWLYLW\�DQG�UDSLG�JURZWK�UDWH�
ZLOO� EHFRPH� WKH�PRVW� LPSRUWDQW� LQGLFDWRU�RI� FRPPXQLW\�KHDOWK�� DQG�ZLOO� EHFRPH� WKH� IRFXV�PDMRU�SUHYHQWDWLYH�
KHDOWK�DFWLRQ��(QYLURQPHQWDO�KHDOWK�ZLOO�QHHG�WR� IRFXV�RQ�SDUDPHWHU�VKLIWV� LQ�WKH�SRSXODWLRQ�UDWKHU�WKDQ�RQ�WKH�
FOLQLFDOO\�DEQRUPDO�IHZ��7KLV�PHDQV�FDUHIXOO\�GLVWLQJXLVKLQJ�EHWZHHQ�D�QRUPDOO\�GLVWULEXWHG�FRPPXQLW\�SDUDPHWHU�
ZLWK�D�IHZ�DEQRUPDO�RXWOLHUV��DQG�D�FOHDUO\�GLVWLQJXLVKDEOH�|EHOO�FXUYH}�PRYHG�IURP�LWV�QRUPDO�PHDQ�YDOXH��,W� LV�
DOVR� SRVVLEOH� WR� KDYH� FRPPXQLWLHV� ZLWK� EL�PRGDO� FKDUDFWHULVWLFV�� WKDW� LV�� � D� VXE� JURXS� KDV� WKH� ELRPDUNHU� IRU�
H[SRVXUH��7KLV� LV� D�QHZ� ILHOG�RI�KHDOWK� LQYHVWLJDWLRQ�� UHTXLULQJ�QHZ� WKLQNLQJ�DQG�QHZ� WRROVw�)RXU�SRWHQWLDO�
ELRPDUNHUV�KDYH�EHHQ�QRWHG��PRQRF\WH�FRXQW�LQ�EORRG��GHDWK�UDWH�RI�ORZ�ELUWK�ZHLJKW�LQIDQWV��DQG�LQFLGHQFH�
UDWHV�RI�DVWKPD�DQG�HF]HPD���

�%HUWHOO�� 5�� ~(QYLURQPHQWDO� ,QIOXHQFHV� RQ� WKH� +HDOWK� RI� &KLOGUHQ��� SDSHU� WR� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
&KLOGUHQ�V�+HDOWK�DQG�WKH�(QYLURQPHQW��$PVWHUGDP��������

����� +HDOWK�HIIHFWV�IURP�H[SRVXUH�WR�HQYLURQPHQWDO�WREDFFR�VPRNH�

(QYLURQPHQWDO�7REDFFR�6PRNH�LV�DOVR�LPSOLFDWHG�LQ�D�UDQJH�RI�ELUWK�GLVRUGHUV��DV�ZHOO�DV�RWKHU�
KHDOWK�LPSDFWV��

(QYLURQPHQWDO�WREDFFR�VPRNH��(76��LV�D�PL[WXUH�RI�PDLQVWUHDP�VPRNH��ZKLFK�LV�VPRNH�H[KDOHG�
E\�VPRNHUV��DQG�VLGHVWUHDP�VPRNH��ZKLFK�LV�VPRNH�HPLWWHG�IURP�WKH�EXUQLQJ�WLS�RI�WKH�FLJDUHWWH���
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7KH�LQKDODWLRQ�RI�(76�LV�NQRZQ�DV�¶LQYROXQWDU\�VPRNLQJ·�RU�¶SDVVLYH�VPRNLQJ·��2YHU������
FRPSRXQGV�KDYH�EHHQ�LGHQWLILHG�LQ�ODERUDWRU\�EDVHG�VWXGLHV�DV�FRPSRQHQWV�RI�PDLQVWUHDP�
VPRNH�DQG�DW�OHDVW����RI�WKHVH�ZHUH�FODVVHG�DV�FDUFLQRJHQLF�WR�ODERUDWRU\�DQLPDOV��PDQ\�RI�ZKLFK�
DUH�NQRZQ�RU�VXVSHFWHG�KXPDQ�FDUFLQRJHQV��15&����������

&KLOGUHQ�DUH�H[SRVHG�WR�(76�ZKHQ�SHRSOH�VPRNH��EH�LW�DW�KRPH��YLVLWLQJ�IULHQG·V�KRPHV�RU�RWKHU�
YHQXHV�ZKHUH�SHRSOH�VPRNH��,W�LV�QRW�SRVVLEOH�DW�SUHVHQW�WR�PHDVXUH�H[SRVXUH�WR�(76�GLUHFWO\��
+RZHYHU��GDWD�RQ�WKH�VPRNLQJ�KDELWV�RI�SHRSOH�LQ�HQYLURQPHQWV�ZKHUH�WKH�FKLOG�VSHQGV�WLPH��IRU�
LQVWDQFH�LQ�WKH�KRPH��FDQ�EH�FROOHFWHG�E\�TXHVWLRQQDLUH��7KH�FRPSRQHQWV�RI�(76��RU�WKHLU�
PHWDEROLWHV�VXFK�DV�FRWLQLQH��D�EUHDNGRZQ�SURGXFW�RI�QLFRWLQH��FDQ�EH�PHDVXUHG�LQ�WKH�EORRG��
VHUXP��XULQH��VDOLYD�RU�KDLU�RI�FKLOGUHQ��&RWLQLQH�OHYHOV�LQFUHDVH�ZLWK�LQFUHDVHG�H[SRVXUH�WR�(76�
�,(+���������

)RHWDO�DQG�ELUWK�GLVRUGHUV�

$FWLYH�VPRNLQJ�E\�PRWKHUV�KDV�EHHQ�VKRZQ�WR�VLJQLILFDQWO\�UHGXFH�IRHWDO�JURZWK�UDWH�LQ�D�GRVH�
GHSHQGHQW�PDQQHU��UHVXOWLQJ�LQ�WKH�ELUWK�RI�VPDOO�IRU�DJH�EDELHV��7KHUH�LV�VRPH�HYLGHQFH�RI�DQ�
DVVRFLDWLRQ�EHWZHHQ�PDWHUQDO�VPRNLQJ�DQG�SUHPDWXUH�ELUWK���0DWHUQDO�VPRNLQJ�GXULQJ�
SUHJQDQF\�KDV�DOVR�EHHQ�DVVRFLDWHG�ZLWK�LQFUHDVHV�LQ�PLVFDUULDJH���������DQG�SHULQDWDO�
PRUWDOLW\�RI�DURXQG�����RU�PRUH��

6XGGHQ�LQIDQW�GHDWK�V\QGURPH��6,'6��LV�GHILQHG�DV�XQH[SODLQHG�PRUWDOLW\�RFFXUULQJ�LQ�WKH�
SRVW�QHRQDWDO�SHULRG������PRQWKV��7KH�DVVRFLDWLRQ�EHWZHHQ�PDWHUQDO�VPRNLQJ�DQG�6,'6�LV�ILUPO\�
HVWDEOLVKHG��7\SLFDOO\��WKHUH�LV�DQ�DSSUR[LPDWHO\���WR���IROG�LQFUHDVH�LQ�ULVN�IRU�SUH�QDWDO�
PDWHUQDO�VPRNLQJ�ZLWK�D�VOLJKWO\�VPDOOHU�HIIHFW�IRU�SRVW�QDWDO�VPRNLQJ�RQO\��'RVH�UHVSRQVH�
HIIHFWV�KDYH�EHHQ�REVHUYHG�IRU�ERWK�SUHQDWDO�DQG�SRVWQDWDO�PDWHUQDO�VPRNLQJ�7KHUH�LV�OLPLWHG�
HYLGHQFH�WKDW�SDWHUQDO�SRVW�QDWDO�VPRNLQJ�DOVR�LQFUHDVHV�WKH�ULVN�RI�6,'6�IURP�VWXGLHV�RI�QRQ�
VPRNLQJ�PRWKHUV�DQG�VPRNLQJ�IDWKHUV��

2WKHU�KHDOWK�GDPDJH�IURP�(76�

(76�DOVR�FDXVHV�RWKHU�KHDOWK�GDPDJH�WR�FKLOGUHQ�VXFK�DV�UHVSLUDWRU\�LOOQHVV��EURQFKLWLV��
SQHXPRQLD��FRXJK�DQG�ZKHH]H���7KHUH�LV�HYLGHQFH�WKDW�H[SRVXUH�WR�(76�OHDGV�WR�LQFUHDVHG�
LQIDQW�PRUWDOLW\�IURP�UHVSLUDWRU\�LOOQHVVHV��

$VWKPD�LV�D�FRPPRQ��FKURQLF�LOOQHVV�DPRQJ�FKLOGUHQ��6HYHUDO�VWXGLHV�KDYH�VKRZQ�WKDW�H[SRVXUH�
WR�(76�VLJQLILFDQWO\�LQFUHDVHV�WKH�VHYHULW\�DQG�LQFLGHQFH�RI�DVWKPDWLF�DWWDFNV���

7KH�PRVW�IUHTXHQW�FDXVH�RI�GHDIQHVV�LQ�FKLOGUHQ�LV�PLGGOH�HDU�HIIXVLRQ�FRPPRQO\�NQRZ�DV�¶JOXH�
HDU·��7KLV�FRQGLWLRQ�RIWHQ�UHTXLUHV�VXUJHU\�WR�LQVHUW�JURPPHWV��DQG�FDQ�UHVXOW�LQ�SUREOHPV�ZLWK�
ODQJXDJH�GHYHORSPHQW�DQG�HGXFDWLRQDO�SURJUHVV�7KHUH�LV�VWURQJ�HYLGHQFH�IRU�PRGHVW�LQFUHDVHV�
LQ�UDWHV�RI�JOXH�HDU�DPRQJ�FKLOGUHQ�H[SRVHG�WR�(76��ZLWK�FKLOGUHQ�XQGHU���\HDUV�RI�DJH�EHLQJ�WKH�
PRVW�VXVFHSWLEOH��

2WKHU�KHDOWK�HIIHFWV�DUH�DVVRFLDWHG�ZLWK�FKLOGKRRG�H[SRVXUH�WR�(76��LPSDLUHG�PHQWDO��VRFLDO�DQG�
SK\VLFDO�GHYHORSPHQW��FKLOGKRRG�FDQFHU�DQG�H[DFHUEDWLRQ�RI�F\VWLF�ILEURVLV��EXW�WKH�HYLGHQFH�LV�
PRUH�VXJJHVWLYH�RI�DQ�DVVRFLDWLRQ�DQG�IXUWKHU�UHVHDUFK�LV�QHHGHG�IRU�FRQILUPDWLRQ��(76�LV�RQH�
HQYLURQPHQWDO�KD]DUG�WKDW�FDQ�HDVLO\�EH�UHPRYHG��FRPSDUHG�WR�RWKHU�KD]DUGV��IURP�D�FKLOG·V�
HQYLURQPHQW��,W�LV�HVVHQWLDO�WKDW�SDUHQWV��DQG�WKH�SXEOLF�LQ�JHQHUDO��DUH�PDGH�IXOO\�DZDUH�RI�WKH�
FRQVHTXHQFHV�WR�FKLOGUHQ·V�KHDOWK��RI�VPRNLQJ�LQ�WKHLU�SUHVHQFH��

&DUROH�&RXUDJH��05&�,QVWLWXWH�RI�(QYLURQPHQW�DQG�+HDOWK��/HLFHVWHU��

����� $VWKPD�DQG�DOOHUJLF�GLVHDVHV�

�������7KH�ULVLQJ�WLGH�RI�DOOHUJLF�GLVHDVH�

2YHU�WKH�ODVW�WKUHH�GHFDGHV�DOOHUJLF�GLVHDVHV�DQG�DVWKPD�KDYH�EHFRPH�LQFUHDVLQJO\�SUHYDOHQW�
WKURXJKRXW�(XURSH��)LJXUH�����1RWDEO\��WKHUH�LV�PRUH�KD\�IHYHU��DVWKPD�DQG�DWRSLF�HF]HPD��DQG�
WKH�WUHQG�FRQWLQXHV�XSZDUG��7KHUH�DUH�ODUJH�LQWHU�FRXQWU\�GLIIHUHQFHV�LQ�WKHVH�SUHYDOHQFHV�
WKURXJKRXW�(XURSH�WKDW�UHTXLUH�PRUH�LQYHVWLJDWLRQ��
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)LJXUH����6RPH�LQFUHDVHV�LQ�DVWKPD�

 
7KH�LQFUHDVH�LQ�DOOHUJLF�GLVHDVHV�DIIHFWV�FKLOGUHQ�RI�DOO�VRFLDO�FODVVHV�DQG�OHDGV�GLUHFWO\�WR�KDUGVKLS�
IRU�WKHP�DQG�WKHLU�IDPLOLHV��:KLOH�LW�LV�WUXH�WKDW�DOOHUJ\�UDUHO\�NLOOV��LW�LV�D�FKURQLF�FRQGLWLRQ�DQG��
SDUWLFXODUO\�ZKHQ�LW�EHJLQV�HDUO\�LQ�OLIH��LV�FRVWO\�WR�PDQDJH�ERWK�ILQDQFLDOO\�DQG�LQ�KXPDQ�WHUPV��

$�FKDUDFWHULVWLF�RI�DOOHUJLF�GLVHDVHV�LV�WKDW�V\PSWRPV�GHYHORS�DQG�FKDQJH�ZLWK�DJH��7KHVH�
JHQHUDOO\�EHJLQ�ZLWK�DWRSLF�GHUPDWLWLV��XVXDOO\�OLQNHG�WR�IRRG�LQWROHUDQFH���IROORZHG�DW�DERXW�WKH�
DJH�RI�WKUHH�\HDUV�E\�VHDVRQDO�DOOHUJLF�UKLQLWLV��KD\�IHYHU��ZKLFK�ULVHV�WR�DQ�LQFLGHQFH�RI���WR����
SHU�\HDU�GXULQJ�WKH�ILUVW����\HDUV�RI�OLIH��%HFDXVH�WKH�\RXQJHU�JHQHUDWLRQ�LV�DIIHFWHG�VR�PXFK�E\�
DOOHUJLF�GLVHDVHV��D�FRQWLQXHG�ULVH�LQ�WKHVH�GLVRUGHUV�LV�SUHGLFWDEOH�IRU�WKH�QHDU�IXWXUH��

(SLGHPLRORJLFDO�VWXGLHV�RI�FKLOGKRRG�DVWKPD�KDYH�VKRZQ�WKDW�DVWKPD�LQ�FKLOGUHQ�LV�LQFUHDVLQJ�LQ�
PDQ\�FRXQWULHV��WKDW�WKHUH�LV�D�ZLGH�YDULDWLRQ�LQ�SUHYDOHQFH�DPRQJ�JHRJUDSKLF�UHJLRQV��)LJXUH�
����DQG�WKDW�KRVSLWDO�DGPLVVLRQV�DQG�DVWKPD�VHYHULW\�KDV�LQFUHDVHG���

)LJXUH����:LGH�YDULDWLRQV�LQ�DVWKPD�SUHYDOHQFH�
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7KH�UHDVRQV�IRU�VXFK�LQFUHDVHV�DUH�QRW�NQRZQ��EXW�D�VWXG\�RI�WKH�YDULDELOLW\�LQ�SUHYDOHQFH�DPRQJ�
SRSXODWLRQV�SRLQWV�WR�HQYLURQPHQWDO�IDFWRUV�DV�SRWHQWLDO�FDXVHV�DQG�RU�WULJJHUV�RI�WKH�GLVHDVH��
+RVW�IDFWRUV�VXFK�DV�JHQHWLFV�DQG�LQFUHDVHG�LPPXQRORJLF�VXVFHSWLELOLW\�WR�GHYHORS�DVWKPD�DUH�
DOVR�LQYROYHG��

�������5LVN�)DFWRUV�LQ�DVWKPD�

7KH�UROH�RI�KRVW�DQG�HQYLURQPHQWDO�IDFWRUV�LQ�WKH�DHWLRORJ\�RI�DVWKPD�KDV�EHHQ�ZLGHO\�GHEDWHG��
:KLOH�JHQHWLF�IDFWRUV�DUH�FRQVLGHUHG�LPSRUWDQW�DQG�PD\�SUHGLVSRVH�VRPH�SHRSOH�WR�GHYHORS�
DVWKPD�HQYLURQPHQWDO�IDFWRUV�KDYH�EHHQ�VLQJOHG�RXW�DV�SUREDEO\�WKH�PDLQ�FRQWULEXWRUV�WR�WKH�
GHYHORSPHQW�RI�WKH�GLVHDVH�LQ�VXVFHSWLEOH�LQGLYLGXDOV��7KH�JHRJUDSKLFDO�GLIIHUHQFHV�LQ�
SUHYDOHQFH�UDWHV�ZLWKLQ�FRXQWULHV��GLIIHUHQFHV�EHWZHHQ�XUEDQ�DQG�UXUDO�SRSXODWLRQV��DQG�VWXGLHV�
LQ�PLJUDWLQJ�SRSXODWLRQV�ZKR�GHYHORS�PRUH�DLUZD\�UHVSRQVLYHQHVV�DQG�PRUH�DWRS\�ZKHQ�
FKDQJLQJ�HQYLURQPHQW�LQGLFDWH�D�GRPLQDQW�UROH�IRU�HQYLURQPHQWDO�IDFWRUV��6WXGLHV�RI�WZLQV�
VXJJHVW�JHQHWLF�WHQGHQFLHV�PLJKW�DFFRXQW�IRU��������RI�DVWKPD�FDVHV��OHDYLQJ�D�VXEVWDQWLDO�
QXPEHU�XQH[SODLQHG��:KLOH�JHQHWLF�IDFWRUV�PD\�SUHGLVSRVH�VRPH�SHRSOH�WR�GHYHORS�DVWKPD��LW�LV�
QRW�OLNHO\�WKDW�WKH\�FDQ�DFFRXQW�IRU�WKH�LQFUHDVH�LQ�SUHYDOHQFH�UDWHV�RYHU�WKH�SDVW�WKUHH�GHFDGHV���

2WKHUV�DUJXH�WKDW�WKH�LQFUHDVHG�SUHYDOHQFH�RI�DVWKPD�LV�DVVRFLDWHG�ZLWK�D�ZHVWHUQL]HG�OLIHVW\OH��RU�
ZLWK�FKDQJLQJ�IURP�UXUDO�WR�XUEDQ�OLYLQJ��ZKLFK�KDYH�DOWHUHG�LQGLYLGXDO�DQG�SRSXODWLRQ�
VXVFHSWLELOLW\�UDWKHU�WKDQ�WR�DQ�LQFUHDVH�LQ�H[SRVXUH�WR�DOOHUJHQV��+RZHYHU��HQYLURQPHQWDO�
LQIOXHQFHV�RQ�LPPXQH�UHVSRQVH�V\VWHPV�FDQ�LQFUHDVH�VXVFHSWLELOLW\�WR�DOOHUJHQV��

2YHUDOO��HQYLURQPHQWDO�IDFWRUV�DUH�FRQVLGHUHG�VHFRQGDU\�GHWHUPLQDQWV��DQG�ULVN�IDFWRUV��E\�
ZRUVHQLQJ�H[LVWLQJ�GLVHDVH��E\�WULJJHULQJ�V\PSWRPV��E\�H[DFHUEDWLQJ�DLUZD\�LQIODPPDWLRQ��DQG�
E\�LQFUHDVLQJ�VHYHULW\�RI�DVWKPD�DWWDFNV���)LJXUH������

)LJXUH����'HWHUPLQDQWV�RI�DOOHUJLF�GLVHDVH�

([SRVXUH�WR�LQKDOHG�DOOHUJHQV��HQYLURQPHQWDO�WREDFFR�VPRNH��DQG�YLUDO�LQIHFWLRQV�DUH�DOVR�
XVXDOO\�FRQVLGHUHG�DV�VHFRQGDU\�GHWHUPLQDQWV��EXW�PD\�EH�SULPDU\�GHWHUPLQDQWV�RI�DWRS\�
¶DOOHUJLF�UHDFWLRQV·��DQ�LPSRUWDQW�ULVN�IDFWRU�IRU�DVWKPD��,W�KDV�DOVR�EHHQ�VXJJHVWHG�WKDW�HDUO\�
H[SRVXUH�WR�LQIHFWLRQV�PD\�SURWHFW�D�FKLOG�IURP�ODWHU�GHYHORSLQJ�WKH�GLVHDVH�E\�VWLPXODWLQJ�DQ�
LPPXQH�UHVSRQVH�WKDW�VXSSUHVVHV�ODWHU�DOOHUJLF�UHDFWLRQV��6LPLODUO\�WKH�ULVH�LQ�DVWKPD�LQ�
GHYHORSHG�QDWLRQV�PLJKW�DOVR�EH�GXH��LQ�SDUW��WR�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�VXUYLYLQJ�
SUHPDWXUH�EDELHV��DV�WKHVH�LQIDQWV�DUH�PRUH�SURQH�WR�GHYHORSLQJ�DVWKPD��

�������'HWHUPLQDQWV�RI�DOOHUJ\�

([SRVXUH�WR�DOOHUJHQV�FDQ�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�GHYHORSPHQW�RI�DVWKPD�DQG�DOOHUJLF�
GLVHDVHV��

Determinants of allergic disease
Genetic susceptibility

Allergic sensitisation

Airway/skin
hyper-responsiveness

Diseases

Allergen
exposure

Adjuvant factors:
tobacco smoke

pollutants

Lack of protective factors :
infections?

Immunisation?
Nutrition ?

Trigger factors :
pollutants
exercise
infections
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• ([SRVXUH�WR�DOOHUJHQV�LQFUHDVHV�WKH�ULVN�RI�VHQVLWLVDWLRQ�IRU�D�FKLOG�ZKR�LV�SUHGLVSRVHG�WR�
DOOHUJ\��7KLV�PHDQV�WKDW�IXUWKHU�H[SRVXUH�FDQ�OHDG�WR�DOOHUJLF�V\PSWRPV��

• $�VHQVLWLVHG�FKLOG·V�ULVN�RI�GHYHORSLQJ�DVWKPD�LV�LQFUHDVHG�LI�WKH�DOOHUJHQV�DUH�DLUERUQH��

• )RU�WKH�FKLOG�ZKRVH�OXQJV�DUH�DOUHDG\�DIIHFWHG��H[SRVXUH�WR�DLUERUQH�DOOHUJHQV�FDQ�LQFUHDVH�
WKH�VHYHULW\�RU�IUHTXHQF\�RI�DVWKPDWLF�V\PSWRPV��

$V�DQ�H[DPSOH��D�WZR�IROG�LQFUHDVH�LQ�WKH�H[SRVXUH�WKH�GXVW�PLWH�DOOHUJHQ�LQ�HDUO\�FKLOGKRRG�KDV�
EHHQ�VKRZQ�WR�VLJQLILFDQWO\�LQFUHDVH�UDWHV�RI�VHQVLWLVDWLRQ�WR�WKH�DOOHUJHQ��WR�GRXEOH�WKH�ULVN�WKDW�
VHQVLWLVHG�FKLOGUHQ�GHYHORS�DVWKPD�DQG�WR�LQFUHDVH�DVWKPD�V\PSWRPV�LQ�FKLOGUHQ�ZKR�DOUHDG\�
KDYH�DVWKPD��

7KHUH�LV�FHUWDLQO\�D�IDPLO\�HOHPHQW�LQYROYHG�LQ�WKH�GHYHORSPHQW�DQG�RQVHW�RI�DOOHUJLF�GLVHDVHV��
EXW�JHQHWLFLVWV�DUH�LQFUHDVLQJO\�FRQYLQFHG�WKDW�WKHUH�LV�QR�VLQJOH�¶DOOHUJ\�JHQH·��6HYHUDO�JHQHV�DUH�
LQYROYHG�DW�GLIIHUHQW�VWDJHV�LQ�WKH�GHYHORSPHQW�RI�DOOHUJ\��0RUH�UHVHDUFK�LV�QHHGHG�LQWR�WKH�
SUHQDWDO�DQG�HDUO\�OLIH�RULJLQV�RI�DOOHUJLF�GLVHDVHV��

7KH�NH\�WR�DOOHUJLF�UHDFWLRQV�VHHPV�WR�EH�WKH�HQYLURQPHQW��ERWK�LQGRRUV�DQG�RXWGRRUV��7KH�
SRSXODULW\�RI�LQGRRU�HQWHUWDLQPHQW�PHDQV�WKDW�FKLOGUHQ�QRZ�VSHQG�PDQ\�KRXUV�D�GD\�LQ�D�
VHGHQWDU\�SRVLWLRQ�DQG�SDVV�XS�WR�����RI�WKHLU�OLIH�LQGRRUV��7KLV�EULQJV�WKHP�LQWR�SURORQJHG�
FRQWDFW�ZLWK�DOOHUJHQV�VXFK�DV�GURSSLQJV�IURP�KRXVH�GXVW�PLWHV�WKDW�OLYH�LQ�FDUSHWV�DQG�
PDWWUHVVHV��KDLUV�IURP�SHWV��PRXOGV�LQ�SRRUO\�YHQWLODWHG�KRXVHV��HWF��&KLOGUHQ�H[SRVHG�WR�WREDFFR�
VPRNH�KDYH�D�KLJKHU�ULVN�RI�LPSDLUHG�OXQJ�IXQFWLRQ��0DQ\�RXWGRRU�SROOXWDQWV�FDQ�SHQHWUDWH�
LQGRRUV��:+2�VXJJHVWV�WKDW�DERXW�����RI�RXWGRRU�DLU�SROOXWLRQ�SHQHWUDWHV�LQGRRUV��ZKLFK�PHDQV�
WKDW�ERWK�RXWGRRU�DQG�LQGRRU�SROOXWLRQ�VKRXOG�EH�FRQVLGHUHG�WRJHWKHU���

2XWGRRU�DOOHUJHQV�VXFK�DV�JUDVVHV�DQG�ELUFKHV�LQ�1RUWKHUQ�(XURSH�DQG�F\SUHVVHV�LQ�6RXWKHUQ�
(XURSH�DUH�FRQVLGHUHG�WR�EH�UHVSRQVLEOH�IRU�EHWZHHQ����DQG�����RI�DOOHUJLF�GLVHDVH�LQ�(XURSH��
0DQ\�SROOXWDQWV��R[LGHV�RI�VXOSKXU�DQG�QLWURJHQ��R]RQH��IXUWKHU�DJJUDYDWH�WKH�SRRU�FRQGLWLRQ�RI�
DVWKPDWLF�FKLOGUHQ·V�OXQJV��

����� �&KLOGKRRG�FDQFHUV�

&KLOGKRRG�FDQFHUV�DUH�UDUH�GLVHDVHV�RI�SRWHQWLDO�IDWDO�RXWFRPH��/HXNDHPLD�UHSUHVHQWV�RQH�WKLUG�
RU�PRUH�RI�FKLOGKRRG�FDQFHUV�LQ�(XURSH�DQG�WKH�RYHUZKHOPLQJ�PDMRULW\����������RI�WKHVH�
FKLOGUHQ�DUH�GLDJQRVHG�ZLWK�DFXWH�O\PSKRF\WLF�OHXNDHPLD��&HQWUDO�QHUYRXV�V\VWHP�WXPRXUV�
DFFRXQW�IRU�����WR������O\PSKRPDV�DURXQG������DQG�UHQDO�WXPRXUV�DQG�VRIW�WLVVXH�VDUFRPDV��
HDFK�DURXQG�������RI�FKLOGKRRG�FDQFHU�FDVHV��$OWKRXJK�PRUWDOLW\�IRU�OHXNDHPLD�LV�GHFUHDVLQJ�
GXH�WR�PDMRU�DGYDQFHV�LQ�WUHDWPHQW��WKH�LQFLGHQFH�LV�LQFUHDVLQJ�LQ�VHYHUDO�DUHDV��LQFOXGLQJ�WKH�
86��&DQDGD�DQG�VRPH�SDUWV�RI�(XURSH���

2QO\�DERXW����RI�FDQFHU�LV�GXH�WR�SXUHO\�JHQHWLF�IDFWRUV��DOWKRXJK�LQ�FKLOGUHQ��WKH�IUDFWLRQ�RI�
FDQFHUV�GXH�WR�HQYLURQPHQWDO�IDFWRUV�LV�SUREDEO\�VRPHZKDW�ORZHU�WKDQ�LQ�DGXOWV��$JH�
VWDQGDUGLVHG�LQFLGHQFH�UDWHV�IRU�DOO�FKLOGKRRG�FDQFHUV��DJHV�������UDQJH�IURP�����SHU�PLOOLRQ�LQ�
%XOJDULD�DQG�����SHU�PLOOLRQ�LQ�,FHODQG�WR�����SHU�PLOOLRQ�LQ�'HQPDUN��5HSRUWHG�UDWHV�DUH�ORZHU�
LQ�VRPH�(DVWHUQ�(XURSHDQ�FRXQWULHV��EXW�XQGHUDVFHUWDLQPHQW�PD\�EH�UHVSRQVLEOH��)RU�OHXNHPLD��
LQFLGHQFH�UDWHV�UDQJH�IURP����SHU�PLOOLRQ�LQ�*HUPDQ\��IRUPHU�*'5���RU������LQ�%XOJDULD��WR����
SHU�PLOOLRQ�LQ�'HQPDUN��:KLOH�WKH�REVHUYHG�YDULDWLRQ�FRPSDULQJ�FRXQWULHV�LV�QRW�ODUJH��OHXNHPLD�
LV�RIWHQ�IRXQG�WR�FOXVWHU�DW�WKH�ORFDO�OHYHO��7KXV��WKH�UHDO�JHRJUDSKLF�YDULDELOLW\�PD\�RFFXU�DW�D�
VFDOH�WRR�VPDOO�WR�FDSWXUH�XVLQJ�DJJUHJDWH�GDWD�DW�WKH�QDWLRQDO�OHYHO��

([SHULPHQWV�ZLWK�D�QXPEHU�RI�FDUFLQRJHQV��LQFOXGLQJ�3$+V��QLWURVDPLQHV��VKRZ�WKDW�WKH�ULVN�RI�
FDQFHU�LQ�URGHQWV�LV�KHLJKWHQHG�LI�H[SRVXUH�EHJLQV�LQ�XWHUR�UDWKHU�WKDQ�LQ�DGXOWKRRG��,Q�JHQHUDO��
WKH�VXVFHSWLELOLW\�WR�FDQFHU�FDXVLQJ�FRPSRXQGV�LV�H[DFHUEDWHG�E\�SRRU�QXWULWLRQDO�VWDWXV�DQG�E\�
WKH�RFFXUUHQFH�RI�RWKHU�GLVHDVHV��

6WXGLHV�RI�SHVWLFLGHV�H[SRVXUHV�DQG�FKLOGUHQ�KDYH�UHSRUWHG�JUHDWHU�ULVNV�WKDQ�VWXGLHV�RI�DGXOWV��
WKXV�VXJJHVWLQJ�WKDW�FKLOGUHQ�PD\�EH�SDUWLFXODUO\�VHQVLWLYH�WR�FDUFLQRJHQLF�SHVWLFLGHV��
1HYHUWKHOHVV��WKH�DVVHVVPHQW�RI�H[SRVXUH�WR�SHVWLFLGHV�LV�DOZD\V�DFFRPSDQLHG�E\�XQFHUWDLQW\�LLQ�
WKHVH�VWXGLHV��ZKHWKHU�GHULYHG�IURP�SDUHQWDO�RFFXSDWLRQ�RU�SDUHQWDO�UHSRUWV�RI�XVH�RI�SHVWLFLGHV�
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LQ�WKH�KRPH�RU�JDUGHQ��,Q�JHQHUDO��WKHUH�LV�QRW�D�VLPSOH�ZD\�WR�YDOLGDWH�WKLV�W\SH�RI�LQIRUPDWLRQ��
QRU�WR�NQRZ�ZKDW�WKH�DFWXDO�H[SRVXUH�LV�WR�WKH�IRHWXV�RU�VPDOO�FKLOG��

�������3RVVLEOH�FDXVHV�RI�FKLOGUHQ·V�FDQFHU�

,QYHVWLJDWLQJ�HQYLURQPHQWDO�FDXVHV�RI�FKLOGKRRG�FDQFHU�LV�GLIILFXOW�EHFDXVH�RI�WKH�UDULW\�DQG�
PXOWLIDFWRULDO�QDWXUH�RI�WKH�GLVHDVH��WKH�XQNQRZQ�FULWLFDO�WLPH�SHULRGV�IRU�VXVFHSWLELOLW\��DQG�WKH�
ODFN�RI�H[SHULPHQWDO�VWXGLHV�LQ�\RXQJ�DQLPDOV�WKDW�FRXOG�SURYLGH�UHOHYDQW�LQIRUPDWLRQ�DERXW�KRZ�
FDQFHU�LV�FDXVHG��,Q�DGGLWLRQ��LQWHUQDWLRQDO�FRPSDULVRQV�RI�LQFLGHQFH�UDWHV�DUH�KDPSHUHG�E\�
GLIIHUHQFHV�LQ�GLDJQRVWLF�SUDFWLFHV��FDQFHU�FODVVLILFDWLRQ��DQG�JUHDW�YDULDELOLW\�LQ�FDQFHU�UHJLVWHULHV�
ZKLFK�UHFRUG�WKH�GLVHDVH��

7KH�PRVW�IUHTXHQW�FDXVHV�RI�FDQFHU�LQGXFHG�LQ�FKLOGUHQ�DUH�VLPLODU�WR�WKRVH�FLWHG�IRU�DGXOWV�
DQG�UHVXOW�IURP�WKH�LQWHUDFWLRQ�EHWZHHQ�JHQHWLF�DQG�HQYLURQPHQW�IDFWRUV��VXFK�DV�XOWUDYLROHW�
DQG�LRQLVLQJ�UDGLDWLRQ��HOHFWURPDJQHWLF�ILHOGV��(0)V���YLUDO�LQIHFWLRQV��SKDUPDFHXWLFDOV��
WREDFFR��DOFRKRO��VRPH�LQGXVWULDO�DQG�DJULFXOWXUDO�FKHPLFDOV��DV�ZHOO�DV�SRRU�GLHW�DQG�
QXWULWLRQDO�VWDWXV��

5HSRUWV�RI�FOXVWHUV�RI�FKLOGKRRG�OHXNDHPLD�DUH�IUHTXHQW�DQG�KDYH�FDXVHG�JUHDW�FRQFHUQ�WR�ERWK�
WKH�PHGLFDO�SURIHVVLRQ�DQG�WKH�SXEOLF�LQ�JHQHUDO��+RZHYHU�WKH�VPDOO�VDPSOH�VL]HV�DQG�JHQHUDOO\�
LQVXIILFLHQW�LQIRUPDWLRQ�RQ�HQYLURQPHQWDO�H[SRVXUHV�PDNH�LW�GLIILFXOW�WR�OLQN�DQ\�RQH�FOXVWHU�ZLWK�
D�VSHFLILF�K\SRWKHVLVHG�FDXVH��7KHUH�LV�FRQIOLFWLQJ�LQIRUPDWLRQ�RQ�WKH�SRVVLEOH�HQYLURQPHQWDO�
FDXVHV�RI�WKHVH�FOXVWHUV��+RZHYHU�D�UHFHQW��ODUJH�VFDOH�VWXG\�LQ�WKH�8.�IRXQG�OHXNDHPLD�DQG�
RWKHU�FKLOGKRRG�FDQFHUV�WR�EH�DVVRFLDWHG�ZLWK�OLYLQJ�FORVH�WR�LQGXVWULDO�SODQWV��SDUWLFXODUO\�ZKHUH�
IRVVLO�IXHOV�ZHUH�EHLQJ�FRPEXVWHG�RU�SURFHVVHG��.QR[�DQG�*LOPDQ���������7KH\�PD\�DOVR�EH�OLQNV�
EHWZHHQ�LQIHFWLRQV�DQG�OHXNHPLD��

7KHUH�LV�FRQFHUQ�WKDW�H[SRVXUH�WR�SHVWLFLGHV�PD\�EH�D�FDXVH�RI�FKLOGKRRG�FDQFHUV��LQ�SDUWLFXODU�
OHXNDHPLD�DQG�EUDLQ�WXPRXUV�DQG�WKH�DYDLODEOH�HYLGHQFH��=DKP�DQG�:DUG��������GRHV�VXJJHVW�
WKDW�SHVWLFLGHV�KDYH�D�SRVVLEOH�UROH�LQ�WKH�GHYHORSPHQW�RI�OHXNDHPLD��0RVW�RI�WKH�VWXGLHV�SRLQW�WR�
LQFUHDVHG�ULVNV�DVVRFLDWHG�ZLWK�RFFXSDWLRQDOO\�H[SRVHG�SDUHQWV�RU�ZLWK�WKH�XVH�RI�KRPH�DQG�
JDUGHQ�SHVWLFLGHV��6LPLODUO\��WKHUH�LV�VRPH�HYLGHQFH�RI�DQ�DVVRFLDWLRQ�EHWZHHQ�HOHYDWHG�UDWHV�RI�
EUDLQ�WXPRXUV��SDUWLFXODUO\�LQ�FKLOGUHQ�XQGHU�ILYH��DQG�KRPH�XVH�RI�IOHD�DQG�WLFN�IRJJHUV�E\�WKHLU�
PRWKHUV�ZKLOH�SUHJQDQW����

,RQLVLQJ�UDGLDWLRQ�LV�D�ZHOO�HVWDEOLVKHG�HQYLURQPHQWDO�FDXVH�RI�FKLOGKRRG�FDQFHU�DQG�ERWK�LQ�
XWHUR�DQG�SRVWQDWDO�H[SRVXUHV�KDYH�EHHQ�OLQNHG�WR�HOHYDWHG�FKLOGKRRG�FDQFHU�UDWHV��+LJK�GRVH�
H[SRVXUHV�VXFK�DV�WKRVH�H[SHULHQFHG�E\�DWRPLF�ERPE�VXUYLYRUV�DQG�FKLOGUHQ�UHFHLYLQJ�UDGLDWLRQ�
WKHUDS\�KDYH�EHHQ�DVVRFLDWHG�ZLWK�HOHYDWHG�UDWHV�RI�DFXWH�O\PSKREODVWLF�OHXNDHPLD��DFXWH�
P\HORJHQRXV�OHXNDHPLD��RVWHRVDUFRPD��WK\URLG�FDQFHU�DQG�VRIW�WLVVXH�VDUFRPD��+RZHYHU�WKH�ULVN�
IURP�ORZ�GRVH�H[SRVXUHV�LV�OHVV�FOHDU�DQG�EHVHW�E\�FRQIOLFWLQJ�ILQGLQJV��7KH�PRVW�FRPSHOOLQJ�
HYLGHQFH�IRU�D�OLQN�ZLWK�ORZ�GRVH�H[SRVXUHV�LV�DQ�DVVRFLDWLRQ�EHWZHHQ�FKLOGKRRG�FDQFHU�DQG�
SUHQDWDO�H[SRVXUHV�WR�GLDJQRVWLF�;�UD\V�6WXGLHV�RI�RWKHU�ORZ�GRVH�UDGLDWLRQ�H[SRVXUHV��VXFK�DV�
H[SRVXUH�WR�ORZ�OHYHO�UDGLRDFWLYH�IDOORXW��UHVLGLQJ�QHDU�D�QXFOHDU�SRZHU�SODQW��DQG�KDYLQJ�SDUHQWV�
ZKR�ZRUN�DW�D�QXFOHDU�IDFLOLW\��KDYH�QRW�EHHQ�FOHDUO\�OLQNHG�WR�FDQFHU�ULVN�LQ�FKLOGUHQ��

%R[���SURYLGHV�VRPH�HYLGHQFH�DERXW�HDUO\�HIIHFWV�RI�UDGLDWLRQ�RQ�FHOO�GHYHORSPHQW�WKDW�DSSHDUV�
WR�FDXVH�GDPDJH�VHYHUDO�JHQHUDWLRQV�RI�FHOOV�ODWHU���
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%R[���� /DWH�HIIHFWV�RI�HDUO\�GDPDJH�WR�FHOOV�IURP�UDGLDWLRQ"�

1HZ�HYLGHQFH�LV�HPHUJLQJ�RQ�KRZ�VPDOO�GRVHV�RI�UDGLDWLRQ��SDUWLFXODUO\�KLJK�OLQHDU�HQHUJ\�WUDQVIHU�SDUWLFOHV�IURP�
DEVRUEHG�HPLWWHUV��FDQ�GDPDJH�GLYLGLQJ�FHOOV��,Q�WKH�SDVW�LW�ZDV�EHOLHYHG�WKDW�FHOOV�HLWKHU�GLHG��ZHUH�LPPHGLDWHO\�
GDPDJHG�� RU� VXUYLYHG� XQGDPDJHG�� 3URI�� (ULF� :ULJKW� RI� WKH� 0HGLFDO� 5HVHDUFK� &RXQFLO� GHVFULEHG� D� QHZ�
SKHQRPHQRQ�� JHQRPLF� LQVWDELOLW\�� LQ� ZKLFK� DSSDUHQWO\� QRUPDO� FHOOV� FRXOG� EHFRPH� DEQRUPDO� VHYHUDO�
JHQHUDWLRQV�DIWHU�H[SRVXUH�� ,Q�ERQH�PDUURZ��WKLV�DEQRUPDOLW\�FRXOG�EH�PDQLIHVWHG�DV�OHXNDHPLD��&HOO�GLYLVLRQV�
DUH�IDU�PRUH�QXPHURXV�LQ�WKH�IRUPDWLRQ�RI�VSHUP�WKDQ�RYD��VXJJHVWLQJ�WKDW�JHQRPLF�LQVWDELOLW\�FDQ�EH�WUDQVPLWWHG�
IURP�RQH�JHQHUDWLRQ�WR�DQRWKHU��'U�&DUPHO�0RWKHUVLOO�RI�WKH�'XEOLQ�,QVWLWXWH�RI�7HFKQRORJ\�GHVFULEHG�UDGLDWLRQ�
LQGXFHG�JHQRPLF� LQVWDELOLW\� LQ�XURWKHOLXP��ZKLFK� FRXOG�DOVR�JLYH� ULVH� WR� FDQFHU�� 6KH�SRLQWHG�RXW� WKH�DSSDUHQW�
SDUDGR[�WKDW�SUHYHQWLQJ�FHOO�GHDWK�FRXOG�EH�FDUFLQRJHQLF��DQG�WKDW�VPRNLQJ�DQG�RWKHU�FDUFLQRJHQV�FRXOG�LQWHUDFW�
ZLWK�JHQRPLF�LQVWDELOLW\��

'U� -RKQ� 6WDWKHU�� RI� WKH� 1DWLRQDO� 5DGLRORJLFDO� 3URWHFWLRQ� %RDUG� SUHVHQWHG� WKH� HVWDEOLVKHG� YLHZ� WKDW� LRQL]LQJ�
UDGLDWLRQ�GDPDJHV�FHOOV�E\�SURGXFLQJ�GRXEOH�VWUDQG�EUHDNV�LQ�'1$�DQG�WKDW�FHOO�GHDWK�RU�VXUYLYDO��RU�LPPHGLDWH�
GDPDJH�� ZHUH� DW� WKH� URRWV� RI� HSLGHPLRORJLFDOO\� GHWHFWDEOH� FRQVHTXHQFHV�� :KLOH� DFFHSWLQJ� WKH� H[LVWHQFH� RI�
JHQRPLF�LQVWDELOLW\��KH�ZDV�XQFRQYLQFHG�WKDW�LW�DIIHFWV�WKH�LQWHUSUHWDWLRQ�RI�VDIH�UDGLDWLRQ�OLPLWV�RU�FRXOG�SURGXFH�
PHDVXUDEOH�HSLGHPLRORJLFDO�HIIHFWV���

)URP� ��WK� /RZ�/HYHO� 5DGLDWLRQ� &RQIHUHQFH�� ������ 8.�� 'HF�-DQ� ������ DV� UHSRUWHG� LQ� 0HGLFLQH�� &RQIOLFW� DQG�
VXUYLYDO��E\�'�+ROVWRFN��-DQ�0DU�������

7KHUH�LV�DOVR�D�VXJJHVWHG�DVVRFLDWLRQ�EHWZHHQ�FKLOGKRRG�FDQFHUV�DQG�HOHFWURPDJQHWLF�ILHOGV�
�(0)V���0DQ\�VWXGLHV�KDYH�GHPRQVWUDWHG�ZHDN�RU�DPELJXRXV�DVVRFLDWLRQV�EHWZHHQ�FDQFHU�
LQFLGHQFH�DQG�SUR[LPLW\�WR�KLJK�YROWDJH�SRZHU�OLQHV�EXW�PRVW�RI�WKHVH�VWXGLHV�KDG�VHULRXV�
OLPLWDWLRQV��0RUH�UHFHQW�(XURSHDQ�VWXGLHV�DQG�LQ�SDUWLFXODU��D�ODUJH�$PHULFDQ�VWXG\��/LQHW��
������IRXQG�QR�DVVRFLDWLRQ�EHWZHHQ�OHXNDHPLD�ULVN�DQG�(0)��+RZHYHU�VHYHUDO�VWXGLHV�DUH�
FXUUHQWO\�XQGHUZD\�LQ�(XURSH�DQG�&DQDGD�LQ�DQ�DWWHPSW�WR�H[SODLQ�WKH�FRQIOLFWLQJ�ILQGLQJV���

(YLGHQFH�IRU�UHODWLRQVKLSV�EHWZHHQ�FKLOGKRRG�FDQFHUV�DQG�LQIHFWLRXV�DJHQWV�RU�GLHW��H�J��
FRQVXPSWLRQ�RI�1�QLWURVR�FRPSRXQGV��LV�VXJJHVWLYH�DQG�QHHGV�WR�EH�FRQILUPHG��7R�GDWH��VWXGLHV�
RI�PDWHUQDO�VPRNLQJ�DQG�XVH�RI�DOFRKRO�KDYH�QRW�GHPRQVWUDWHG�DQ�LQFUHDVHG�ULVN�RI�FKLOGKRRG�
FDQFHU��

([SRVXUH�WR�VXQOLJKW�LV�D�NQRZQ�FDXVH�RI�VNLQ�FDQFHU�LQ�FKLOGUHQ��HVSHFLDOO\�RI�WKH�PRUH�
PDOLJQDQW�PHODQRPD��([FHVVLYH�VXQEXUQV�LQ�FKLOGUHQ�RI�������\HDUV�ROG�KDYH�EHHQ�DVVRFLDWHG�
ZLWK��WKUHH�WLPHV�WKH�ULVN�RI�GHYHORSLQJ�PDOLJQDQW�PHODQRPD�ODWHU�LQ�OLIH�FRPSDUHG�WR�WKRVH�
ZLWKRXW�H[FHVVLYH�VXQEXUQV�����

2FFXSDWLRQ�6HYHUDO�VWXGLHV�OLQN�FKLOGKRRG�FDQFHU�ZLWK�RFFXSDWLRQV�ZKHUH�H[SRVXUHV�WR�VROYHQWV�
DQG�SDLQWV�DUH�DVVRFLDWHG�ZLWK�OHXNHPLDV�DQG�FDQFHUV�RI�WKH�QHUYRXV�V\VWHP��

,Q�FRQFOXVLRQ�UHODWLYHO\�OLWWOH�LV�NQRZQ�DERXW�WKH�UROH�RI�HQYLURQPHQWDO�DJHQWV�LQ�WKH�DHWLRORJ\�RI�
FKLOGKRRG�FDQFHUV��([FHSW�IRU�LRQLVLQJ�UDGLDWLRQ��LQYHVWLJDWLRQV�RI�PDQ\�HQYLURQPHQWDO�IDFWRUV�
DUH�VWLOO�LQFRQFOXVLYH�DQG�IXUWKHU�UHVHDUFK�LV�UHTXLUHG��

�����,QMXULHV�

8QLQWHQWLRQDO�LQMXULHV��VXFK�DV�SRLVRQLQJ��EXUQV��GURZQLQJ��IDOOV�DQG�WUDQVSRUW�UHODWHG�LQMXULHV�
DUH�D�PDMRU�WKUHDW�WR�WKH�ZHOIDUH�RI�(XURSHDQ�FKLOGUHQ�WKDW�DUH�QRW�DGHTXDWHO\�UHFRJQLVHG�E\�
SROLF\�PDNHUV�DQG�JRYHUQPHQWV��7KHUH�LV�KRZHYHU�VXEVWDQWLDO�YDULDWLRQ�LQ�LQMXU\�UDWHV�DFURVV�WKH�
UHJLRQ��SURYLGLQJ�DQ�H[FHOOHQW�EDVLV�IRU�D�(XURSH�ZLGH�LQLWLDWLYH�WR�OHDUQ�IURP�EHVW�SUDFWLFH�DQG�
LPSOHPHQW�HIIHFWLYH�SUHYHQWLYH�SROLFLHV��

2XW�RI�HYHU\�WHQ�FKLOGUHQ��DJHG������\HDUV��ZKR�GLH�LQ�WKH�(XURSHDQ�5HJLRQ��EHWZHHQ�WKUHH�DQG�
IRXU�GLH�DV�D�FRQVHTXHQFH�RI�LQMXU\��7KLV�LV�D�FRQVLGHUDEO\�ODUJHU�SURSRUWLRQ�WKDQ�LV�DFFRXQWHG�
IRU�E\�RWKHU�EURDG�FDWHJRULHV�RI�FKLOGKRRG�GHDWK�VXFK�DV�FDQFHU�RU�UHVSLUDWRU\�GLVHDVH��,Q�������
LQ�WKH�FRXQWULHV�RI�WKH�(XURSHDQ�8QLRQ�����RI�GHDWKV�WR�FKLOGUHQ�DJHG������ZHUH�GXH�WR�LQMXULHV��
7KLV�FRPSDUHV�ZLWK�����IRU�WKH�FRXQWULHV�RI�&HQWUDO�DQG�(DVWHUQ�(XURSH�DQG�����IRU�WKH�
FRXQWULHV�RI�WKH�1HZO\�,QGHSHQGHQW�6WDWHV��

                                                           
���� 86�(3$��������&KLOGUHQ·V�(QYLURQPHQWDO�+HDOWK�<HDUERRN�
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6LQFH�������DYHUDJH�FKLOGKRRG�PRUWDOLW\�IURP�H[WHUQDO�FDXVHV��LQMXULHV��LQ�WKH�(XURSHDQ�8QLRQ�
KDV�IDOOHQ��DORQJ�ZLWK�WKH�SDUDOOHO�GHFOLQH�IRU�WKH�FRXQWULHV�RI�&HQWUDO�DQG�(DVWHUQ�(XURSH��,Q�
FRQWUDVW��LQ�WKH�FRXQWULHV�RI�WKH�8665�DQG�WKH�1HZO\�,QGHSHQGHQW�6WDWHV�UDWHV�KDYH�QRW�IDOOHQ�LQ�
WKH�SHULRG�VLQFH�������

7KH�PRVW�VWULNLQJ�IHDWXUH�RI�WKH�SUREOHP�RI�LQMXU\�PRUWDOLW\�LQ�(XURSH�LV�WKH�KXJH�YDULDWLRQ�
EHWZHHQ�FRXQWULHV��SDUWLFXODUO\�EHWZHHQ�WKRVH�RI�WKH�(DVW�DQG�WKH�:HVW��

:LWKLQ�WKH�FRXQWULHV�RI�:HVWHUQ�(XURSH�WKHUH�LV�EHWZHHQ�D�WZR�DQG�WKUHH�IROG�YDULDWLRQ�LQ�
PRUWDOLW\�EHWZHHQ�WKH�KLJKHVW�DQG�ORZHVW��EXW�WKLV�YDULDWLRQ�LV�UHODWLYHO\�WULYLDO�ZKHQ�FRPSDUHG�WR�
WKH�(DVWHUQ�WUDQVLWLRQ�FRXQWULHV��ZKHUH�IRU�PDQ\�FRXQWULHV�LQ�WKH�1HZO\�,QGHSHQGHQW�6WDWHV�WKH�
UDWH�FDQ�EH�RYHU�HLJKW�WLPHV�KLJKHU�WKDQ�LQ�WKH�EHVW�LQ�:HVWHUQ�(XURSH��

,I�PRUWDOLW\�UDWHV�IURP�H[WHUQDO�FDXVHV�LQ�HDFK�RI�WKH�WUDQVLWLRQ�FRXQWULHV�ZHUH�UHGXFHG�WR�WKH�
DYHUDJH�RI�WKH�:HVWHUQ�FRXQWULHV��WKH�(DVW�ZHVW�JDS�LQ�WRWDO�FKLOGKRRG�PRUWDOLW\�ZRXOG�EH�
UHGXFHG�FRQVLGHUDEO\��

7KH�(DVW�:HVW�GLIIHUHQFHV�IRU�H[WHUQDO�FDXVHV�DV�D�ZKROH�DUH�GULYHQ�PDLQO\�E\�GURZQLQJ��
DFFLGHQWDO�SRLVRQLQJ��ILUH�DQG�IDOOV��7KLV�JURXS�RI�¶RWKHU�H[WHUQDO�FDXVHV·�VKRZV�PXFK�PRUH�
SURQRXQFHG�GLIIHUHQFHV�EHWZHHQ�WKH�:HVW�DQG�WKH�WUDQVLWLRQ�FRXQWULHV�WKDQ�GRHV�PRUWDOLW\�IURP�
HLWKHU�PRWRU�YHKLFOH�DFFLGHQWV�RU�YLROHQFH��

7KH�86$�DQG�D�QXPEHU�RI�6FDQGLQDYLDQ�FRXQWULHV��DORQJ�ZLWK�$XVWUDOLD�DQG�1HZ�=HDODQG�VWDQG�
RXW�DV�FRXQWULHV�ZKLFK�KDYH�EHJXQ�WR�LGHQWLI\�DQG�DGGUHVV�WKH�SXEOLF�KHDOWK�EXUGHQ�SRVHG�E\�
LQMXULHV��7KHVH�VRFLHWLHV�KDYH�DOVR�GHPRQVWUDWHG�VRPH�RI�WKH�PDQ\�IHDWXUHV�RI�DSSURSULDWH�SROLF\�
DFWLRQ�IURP�ZKLFK�RWKHU�FRXQWULHV�FDQ�OHDUQ��WKH�LPSRUWDQFH�RI�UDLVLQJ�WKH�SXEOLF�SURILOH�RI�
LQMXULHV��WKH�FHQWUDO�UROH�RI�FRQFHUQHG�FLYLO�VRFLHW\�RUJDQLVDWLRQV�DQG�WKH�FULWLFDO�UROH�RI�UHVHDUFK�
LQ�PDNLQJ�WKH�LVVXH�YLVLEOH��DVVHVVLQJ�HIIHFWLYHQHVV�RI�LQWHUYHQWLRQV�DQG�LQVWLWXWLQJ�VROXWLRQV��

+RZHYHU��SROLF\�DFWLRQ�DQG�SXEOLF�KHDOWK�LQWHUYHQWLRQV�QHHG�WR�EH�ILQH�WXQHG�WR�ORFDO�FRQWH[WV��
SXEOLF�KHDOWK�SUDFWLWLRQHUV�QHHG�WR�SOD\�VRPH�SDUW�LQ�DVVXULQJ�WKLV�DGDSWDWLRQ�DQG�LQ�LQWHUIDFLQJ�
JRRG�SUDFWLFH�GHULYHG�HOVHZKHUH�ZLWK�WKH�VRFLDO��SROLWLFDO�DQG�KHDOWK�V\VWHP�VWUXFWXUHV�LQ�RWKHU�
VHWWLQJV��)RU�H[DPSOH��PRELOH�UDGDU�FRQWURO��ZKLFK�KDV�EHHQ�VXFFHVVIXOO\�XVHG�LQ�$XVWULD�WR�
HQIRUFH�WUDIILF�VSHHG�FRQWUROV��PD\�EH�LQDSSURSULDWH��XQDIIRUGDEOH�RU�XQVXVWDLQDEOH�JLYHQ�WKH�
ORFDO�FLUFXPVWDQFHV�DQG�UHVRXUFH�FRQVWUDLQWV�LQ�VRPH�&((�1,6�FRXQWULHV��)XUWKHU�UHVHDUFK�RQ�
HIIHFWLYHQHVV�ZLWKLQ�WKH�WUDQVLWLRQ�FRXQWULHV�ZLOO�EH�UHTXLUHG�WR�LQIRUP�WKH�SROLF\�SURFHVV�DQG�WR�
HQVXUH�WKDW�LQWHUYHQWLRQV�DUH�EDVHG�RQ�WKH�EHVW�HYLGHQFH�ZKHQHYHU�SRVVLEOH���/HRQ�HW�DO����������

�
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��� � $SSURDFKHV�WR�SUHYHQWLQJ�FKLOGUHQ�V�LOO�
KHDOWK�

����� $SSURDFKHV�WR�HQYLURQPHQW�DQG�FKLOGUHQ�V�KHDOWK�

�������0XOWLIDFWRUDO�FDXVHV�RI�GLVHDVH�

0XFK�LOO�KHDOWK�DQG�PDQ\�GLVHDVHV�LQ�FKLOGUHQ�DUH�PXOWLIDFWRUDO��,GHQWLI\LQJ�WKH�FDXVHV�RI�LOO�
KHDOWK�LQ�SRSXODWLRQV�LV�WKHUHIRUH�YHU\�GLIILFXOW�DQG�TXDQWLI\LQJ�WKH�FRQWULEXWLRQV�RI�
HQYLURQPHQWDO�H[SRVXUHV�WR�DGYHUVH�KHDOWK�LPSDFWV�LV�HYHQ�PRUH�VR��SDUWLFXODUO\�DW�WKH�OHYHO�RI�
WKH�FKLOG��$GYHUVH�KHDOWK�LPSDFWV�DUH�WKH�UHVXOWV�RI�YDU\LQJ�FRPELQDWLRQV�RI�KRVW�JHQHWLFV��KRVW�
VWDWH��LQFOXGLQJ�¶OLIHVW\OH·�IDFWRUV�VXFK�DV�VPRNLQJ��DOFRKRO��GLHW��HWF���DQG�H[SRVXUHV�WR�RWKHU�
HQYLURQPHQWDO�VWUHVVHV��ERWK�LQGRRUV�DQG�RXWGRRUV��$OO�WKHVH�IDFWRUV�FDQ�RSHUDWH�DW�GLIIHUHQW�
WLPHV��LQIOXHQFLQJ�HDFK�RWKHU�LQ�YDULRXV�ZD\V��DQG�FDXVLQJ�FKDQJHV�LQ�FHOOV��WLVVXHV�DQG�IXQFWLRQV�
WKDW�PD\�RU�PD\�QRW�OHDG�WR�DGYHUVH�KHDOWK�LPSDFWV��7KH�VDPH�¶GRVH·�RI�DLU�SROOXWLRQ�IRU�H[DPSOH�
GRHV�QRW�KDYH�WKH�VDPH�LPSDFW�EHFDXVH�RI�GLIIHUHQFHV�EHWZHHQ�SHRSOH��ZLWK�VHQVLWLYH�JURXSV��
VXFK�DV�WKH�HOGHUO\��WKH�VLFN��FKLOGUHQ��DQG�SUHJQDQW�ZRPHQ�UHVSRQGLQJ�PRUH�WKDQ�OHVV�VHQVLWLYH�
JURXSV��$QG�WKH�VDPH�¶H[SRVXUH·�PD\�QRW�OHDG�WR�WKH�VDPH�¶GRVH·�EHFDXVH�RI�ELRORJLFDO�DQG�
DFWLYLW\�GLIIHUHQFHV�H�J��FKLOGUHQ��DQG�MRJJHUV���ZKR�KDYH�KLJKHU�EUHDWKLQJ�UDWHV��

6HYHUDO�NH\�TXHVWLRQV�QHHG�WR�EH�DGGUHVVHG�LQ�GHDOLQJ�ZLWK�FKLOGUHQ�DQG�WKHLU�HQYLURQPHQWDO�
KHDOWK�LVVXHV��

− :KDW�LV�WKH�QDWXUH�DQG�VWUHQJWK�RI�WKH�HYLGHQFH�IRU�DQ�DGYHUVH�LPSDFW�DQG�IRU�WKH�UROH�RI�WKH�
HQYLURQPHQW�LQ�WKDW�LPSDFW"��

− :KDW�LV�WKH�QDWXUH�RI�WKH�LPSDFW��WULYLDO�RU�VHULRXV��UHYHUVLEOH�RU�LUUHYHUVLEOH��LPPHGLDWH�RU�
ORQJ�WHUP��ODUJH�RU�VPDOO�QXPEHUV�DIIHFWHG�HWF��"�

− :KDW�OHYHO�RI�SURRI�LV�WR�EH�XVHG�LQ�PDNLQJ�D�GHFLVLRQ��SDUWLFXODUO\�DERXW�ZKHWKHU�DQ�
DVVRFLDWLRQ�EHWZHHQ�DQ�HQYLURQPHQWDO�VWUHVVRU�DQG�DQ�DGYHUVH�LPSDFW�LV�DFWXDOO\�FDXVDWLRQ"�
�%R[�����

− $UH�H[SRVXUH�RU�HIIHFWV�DYRLGDQFH�PHDVXUHV�DYDLODEOH��DQG�DFWRUV�LGHQWLILDEOH�DQG�ZLOOLQJ�WR�
WDNH�DFWLRQ"�

− 7KH�FRVW�DQG�EHQHILWV�RI�DFWLRQ�DQG�LQDFWLRQ��DQG�WKHLU�GLVWULEXWLRQ�EHWZHHQ�FODVVHV��UDFHV��
DJHV��UHJLRQV�DQG�JHQHUDWLRQV"�

− +RZ�XQFHUWDLQWLHV�DUH�WR�EH�KDQGOHG"�

− +RZ�FDQ�LQIRUPHG�FRQVHQW�DQG�SXEOLF�LQYROYHPHQW�LQ�¶DFFHSWDEOH�ULVNV·�EH�DFKLHYHG"�

− +RZ�DUH�WKH�FRQVHTXHQFHV�RI�DFWLRQ�LQDFWLRQ�WR�EH�HYDOXDWHG"�

%R[����$VVRFLDWLRQ�DQG�FDXVDOLW\�

,W� LV�RIWHQ� IDLUO\�HDV\� WR�VKRZ�WKDW�D�PHDVXUH�RI� LOO�KHDOWK��H�J�� WKH�QXPEHU�RI�DGPLVVLRQV� WR�KRVSLWDO�SHU�GD\�� LV�
DVVRFLDWHG�ZLWK�D�SRVVLEOH�FDXVH��VXFK�DV�WKH�GD\�WR�GD\�YDULDWLRQ�LQ�OHYHOV�RI�DLU�SROOXWDQWV��7R�VKRZ�WKDW�D�FDXVDO�
UHODWLRQVKLS�H[LVWV��D�QXPEHU�RI�JXLGHOLQHV�RU�WHVWV�KDYH�EHHQ�GHYHORSHG��7KHVH�LQFOXGH�WKH�FRQVLVWHQF\�RI�UHVXOWV�
EHWZHHQ�GLIIHUHQW�VWXGLHV��WKH�ZD\�LQ�ZKLFK�WKH�UHVXOWV�RI�GLIIHUHQW�VWXGLHV�ILW�WRJHWKHU��FRKHUHQFH���ZKHWKHU�WKHUH�
LV�D�~GRVH�UHVSRQVH�UHODWLRQVKLS��EHWZHHQ�WKH�SURSRVHG�FDXVDO�IDFWRU�DQG�WKH�HIIHFW��DQG�ZKHWKHU�WKH�VHTXHQFH�
RI�HYHQWV�PDNHV�VHQVH��L�H��WKH�FDXVH�DOZD\V�SUHFHGLQJ�WKH�HIIHFW��

3URRI�RI�FDXVDOLW\�LV�RIWHQ�YHU\�GLIILFXOW��EXW�E\�WKH�DSSOLFDWLRQ�RI�WKHVH�DQG�RWKHU�FULWHULD��DQ�H[SHUW�MXGJHPHQW�DV�
WR�ZKHWKHU�DQ�DVVRFLDWLRQ�LV�OLNHO\�WR�EH�FDXVDO�FDQ�RIWHQ�EH�PDGH��:KHUH�HIIHFWV�DUH�OLNHO\�WR�EH�VHULRXV�DQG�RU�
LUUHYHUVLEOH�� WKHQ� D� ORZ� OHYHO� RI� SURRI�� DV� LQ� WKH� ~SUHFDXWLRQDU\� SULQFLSOH���PD\� EH� VXIILFLHQW� WR� MXVWLI\� DFWLRQ� WR�
UHPRYH�RU�UHGXFH�WKH�SUREDEOH�FDXVHV��(($�:+2���������
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7KH�DQVZHUV�WR�WKHVH�TXHVWLRQV�UHTXLUH�JRRG�LQIRUPDWLRQ�IRU�HIIHFWLYH�GHFLVLRQ�PDNLQJ��EXW�LQ�
SUDFWLFH��D�ODFN�RI�GDWD��LQIRUPDWLRQ�RU�XQGHUVWDQGLQJ��RU�GLVDJUHHPHQWV�DERXW�WKH�LQWHUSUHWDWLRQ�
RI�WKH�LQIRUPDWLRQ�FDQ�OHDG�WR�GHOD\V�LQ�SUHYHQWLQJ�SXEOLF�LOO�KHDOWK��)RU�H[DPSOH��RQH�RI�WKH�
PDLQ�ZHDNQHVVHV�RI�DQLPDO�HYLGHQFH�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�KHDOWK\�\RXQJ�UDWV�XVHG�LQ�
H[SHULPHQWV��ZKLFK�EUHDWKH�WKURXJK�WKH�QRVH��DQG�D�PL[HG�DJH�DQG�KHDOWK�VWDWXV�KXPDQ�
SRSXODWLRQ��ZKR�SDUWO\�EUHDWKH�WKURXJK�WKH�PRXWKV��7KHVH�WKUHH�GLIIHUHQFHV��DJH��KHDOWK�VWDWXV�
DQG�PRXWK�EUHDWKLQJ��DUH�WKH�PDLQ�UHDVRQV�ZK\�H[SHUWV�¶GUDPDWLFDOO\·�XQGHU�HVWLPDWHG�WKH�
KHDOWK�LPSDFWV�RQ�KXPDQV�RI�ILQH�SDUWLFOHV�LQ�DLU�SROOXWLRQ�LQ������FRPSDUHG�WR��������:+2��
������

7KH�OHYHO�RI�SURRI��XVHG�LQ�GHFLVLRQ�PDNLQJ�LV�FUXFLDO��DQG�LW�FDQ�YDU\�IURP�YHU\�KLJK�WR�ORZ��
GHSHQGLQJ�RQ�WKH�LVVXH�EHLQJ�DGGUHVVHG��)RU�¶VRXQG�VFLHQFH·��DQG�FULPLQDO�SURVHFXWLRQV��D�KLJK�
OHYHO�RI�SURRI�LV�UHTXLUHG��VXFK�DV�¶EH\RQG�DOO�UHDVRQDEOH�GRXEW·���

)RU�RWKHU�SXUSRVHV�LQ�VRFLHW\��VXFK�DV�FRPSHQVDWLQJ�LQMXUHG�SHRSOH�WKURXJK�WKH�FRXUWV��D�ORZHU�
OHYHO�RI�SURRI��VXFK�DV�¶WKH�EDODQFH�RI�SUREDELOLWLHV·��LV�JHQHUDOO\�XVHG��,Q�WKLV�FDVH�VRFLHW\�
FRQVLGHUV�WKDW�WKH�FRVWV�RI�EHLQJ�¶ZURQJ·�LQ�UHDFKLQJ�WKH�ORZHU�OHYHO�RI�SURRI�L�H��WKH�¶IDOVH�
SRVLWLYH·�RI�FRPSHQVDWLQJ�LQMXUHG�SHRSOH�IRU�LQMXULHV�WKDW�ZHUH�QRW�FDXVHG�E\�WKH�QHJOLJHQFH�RI�
RWKHUV��LV�OHVV�FRVWO\�WKDQ�EHLQJ�¶ZURQJ·�LQ�WKH�RWKHU�GLUHFWLRQ�L�H��WKH�¶IDOVH�QHJDWLYH·�RI�QRW�
FRPSHQVDWLQJ�SHRSOH�IRU�WKH�LQMXULHV�WKDW�ZHUH�FDXVHG�E\�WKH�QHJOLJHQFH�RI�RWKHUV��$QRWKHU�
H[DPSOH�RI�WKH�XVH�RI�D�ORZ�OHYHO�RI�SURRI��RU�SUREDELOLW\��LV�GLVDVWHU�LQVXUDQFH��ZKHUH�WKH�FRVW�RI�
EHLQJ�ZURQJ�ZKHQ�QR�GLVDVWHU�KDSSHQV��LV�JHQHUDOO\�FRQVLGHUHG�PRUH�DFFHSWDEOH�WKDQ�WKH�FRVW�RI�
EHLQJ�ZURQJ�LQ�WKH�RWKHU�GLUHFWLRQ�L�H��ZKHUH�QR�LQVXUDQFH�SUHPLXPV�DUH�SDLG��DQG�GLVDVWHU�
VWULNHV��¶,W�LV�EHWWHU�WR�EH�VDIH�WKDQ�VRUU\�¶�LV�WKH�SRSXODU�H[SUHVVLRQ�RI�WKLV�VHQWLPHQW��

)RU�SXEOLF�KHDOWK�SROLF\�PDNLQJ��ZKHUH�WKHUH�PD\�EH�VHULRXV�DQG�LUUHYHUVLEOH�KHDOWK�LPSDFWV��WKH�
XVH�RI�D�ORZHU�OHYHO�RI�SURRI�WKDQ�XVHG�LQ�¶VRXQG·�VFLHQFH�LV�UHFRPPHQGHG�LQ�YDULRXV�
LQWHUQDWLRQDO�DJUHHPHQWV��YLD�WKH�¶SUHFDXWLRQDU\�SULQFLSOH·��%R[�������

%R[�����7KH�3UHFDXWLRQDU\�3ULQFLSOH�

7KLV�SULQFLSOH�IHDWXUHG�LQ�WKH������5LR�'HFODUDWLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW��DV�3ULQFLSOH������

~,Q�RUGHU�WR�SURWHFW�WKH�HQYLURQPHQW��WKH�SUHFDXWLRQDU\�DSSURDFK�VKDOO�EH�ZLGHO\�DSSOLHG�E\�6WDWHV�DFFRUGLQJ�WR�
WKHLU�FDSDELOLWLHV��:KHUH�WKHUH�DUH�WKUHDWV�RI�VHULRXV�RU�LUUHYHUVLEOH�GDPDJH��ODFN�RI�IXOO�VFLHQWLILF�FHUWDLQW\�VKDOO�QRW�
EH�XVHG�DV�D�UHDVRQ�IRU�SRVWSRQLQJ�FRVW�HIIHFWLYH�PHDVXUHV�WR�SUHYHQW�HQYLURQPHQWDO�GHJUDGDWLRQ���

7KH�SUHFDXWLRQDU\� SULQFLSOH� SHUPLWV� D� ORZHU� OHYHO� RI� SURRI� RI� KDUP� WR�EH� XVHG� LQ�SROLF\�PDNLQJ�ZKHQHYHU� WKH�
FRQVHTXHQFHV� RI� ZDLWLQJ� IRU� KLJKHU� OHYHOV� RI� SURRI� PD\� EH� YHU\� FRVWO\� DQG�RU� LUUHYHUVLEOH�� WKH� 81�
,QWHUJRYHUQPHQWDO� 3DQHO� RQ�&OLPDWH�&KDQJH� UHFHQWO\� XVHG� WKH�SUHFDXWLRQDU\� SULQFLSOH� LQ� FRQFOXGLQJ� WKDW� ~WKH�
EDODQFH�RI�HYLGHQFH�w�VXJJHVWV�D�GLVFHUQLEOH�KXPDQ�LQIOXHQFH�RQ�JOREDO�FOLPDWH���

�7KH�(($�LV�SURGXFLQJ�D�UHSRUW�ODWHU�LQ������RQ�WKH�SUDFWLFDO�DSSOLFDWLRQV�RI�WKH�3UHFDXWLRQDU\�
SULQFLSOH��IROORZLQJ�DQ�H[SHUW��ZRUNVKRS�LQ�0D\�WKLV�\HDU��,W�ZLOO�EH�HQWLWOHG��¶/DWH�/HVVRQV�IURP�
(DUO\�:DUQLQJV�����������·������

�������,QWHJUDWHG�DSSURDFKHV�WR�SUHYHQWLRQ��

7KH�PXOWL�FDXVDO�GLVHDVH�SURFHVV�DOVR�RIIHUV�VHYHUDO�SRLQWV�DW�ZKLFK�VWUDWHJLHV�IRU�DYRLGLQJ�
UHGXFLQJ�RU�FRPSHQVDWLQJ�KDUP�FDQ�EH�IRFXVHG���)LJXUH����+RZHYHU��LGHQWLI\LQJ�DQG�
LPSOHPHQWLQJ�WKH�PRVW�HIIHFWLYH�VWUDWHJ\�LV�GLIILFXOW��DQG�LQYROYHV�TXHVWLRQV�RI�IHDVLELOLW\�
�WHFKQLFDO��HFRQRPLF�DQG�SUDFWLFDO���FRVW�HIIHFWLYHQHVV�DQG�HWKLFV��5HVSRQVHV�FDQ�DOVR�EH�IRFXVHG�
RQ�WKH�LQGLYLGXDO��EHKDYLRXU�FKDQJH�RU�PHGLFDO�LQWHUYHQWLRQ���RU�DW�WKH�FRPPXQLW\�DQG�LWV�
HQYLURQPHQWDO�H[SRVXUHV��:KHQ�WKH�UHVSRQVH�VWUDWHJ\�LV�IRFXVHG�RQ�UHGXFLQJ�H[SRVXUHV��VD\�WR�
WUDIILF�IXPHV��WKHUH�DUH�PDQ\�SRLQWV�RI�SROLF\�LQWHUYHQWLRQ��LQYROYLQJ�ERWK�¶XSVWUHDP·��H�J��WKH�
¶GULYLQJ�IRUFHV·�RI�WUDQVSRUW�SROLF\��DQG�¶GRZQVWUHDP·��H�J��QRLVH�EDUULHUV��,Q�JHQHUDO��VWUDWHJLHV�
IRFXVHG�¶XSVWUHDP·�ZLOO�EH�PRUH�HIIHFWLYH�WKDQ�WKRVH�IRFXVHG�¶GRZQVWUHDP·��SDUWO\�EHFDXVH�RI�WKH�
QHHG�WR�WDNH�DQ�LQWHJUDWHG�DSSURDFK�WKDW�HPEUDFHV�WKH�OLQNDJHV�EHWZHHQ�GLIIHUHQW�SDUWV�RI�
WUDQVSRUW�SROLF\��$Q�LQWHJUDWHG�DSSURDFK�ZLOO�DOVR�WDNH�LQWR�DFFRXQW�WKH�IXOO�UDQJH�RI�EHQHILWV�DQG�
FRVWV�RI�SROLF\�UHVSRQVHV��DQG�DOORZ�IRU�DGDSWDWLRQ�WR�D�PRGLILHG�WUDQVSRUW�V\VWHP��)RU�H[DPSOH��
SROLFLHV�GHVLJQHG�WR�UHGXFH�DLU�SROOXWLRQ�IURP�WUDIILF�E\�UHGXFLQJ�WUDIILF�YROXPHV�ZLOO�DOVR�\LHOG�
VXEVWDQWLDO�EHQHILWV�IURP�UHGXFHG�QRLVH��DFFLGHQWV��FRQJHVWLRQ��OHVV�GLYLGHG�FRPPXQLWLHV�DQG�



� ��

LQFUHDVHG�IUHHGRPV�WR�SOD\��ZDON�DQG�F\FOH�LQ�VDIHW\��6XFK�KROLVWLF�DSSURDFKHV�FDQ�KHOS�FRXQWHU�
WKH�FRPPRQ�¶WHQGHQF\�WR�RYHU�HVWLPDWH�WKH�FRVWV�DQG�XQGHU�HVWLPDWH�WKH�EHQHILWV·�RI�SROLF\�
DFWLRQ��

�

)LJXUH����3RVVLEOH�VWUDWHJLHV�IRU�DYRLGLQJ��UHGXFLQJ�DQG�FRPSHQVDWLQJ�KDUP�
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�

7KHUH�PD\�DOVR�EH�GLIIHUHQFHV�EHWZHHQ�FDXVHV�RI�LOO�KHDOWK�WKDW�DUH�PRVW�LPSRUWDQW�IURP�D�
VFLHQWLVW�SRLQW�RI�YLHZ��DQG�FDXVHV�WKDW�PD\�EH�PRVW�LPSRUWDQW�IURP�D�SROLF\�UHVSRQVH�SRLQW�RI�
YLHZ�)LJXUH����LOOXVWUDWHV�WKH�GLIIHUHQFHV�EHWZHHQ�¶VFLHQWLILF·��YLD�KD]DUG�DVVHVVPHQW��DQG�¶VRFLDO�
LQWHUYHQWLRQ·��YLD�ULVN�PDQDJHPHQW��FDXVHV�LQ�PXOWL�IDFWRUDO�GLVHDVH�SURFHVVHV��VXFK�DV�DVWKPD�LQ�
FKLOGUHQ��:KLOVW�JHQHWLF�SUH�GLVSRVLWLRQ�RU�UHVSLUDWRU\�K\SHU�VHQVLWLYLW\�IURP�SUH�QDWDO�
H[SRVXUHV��GLHW�RU�LQGRRU�DLU�SROOXWLRQ�IURP�GDPS�RU�PLWHV��PD\�EH�WKH�PRVW�LPSRUWDQW�VFLHQWLILF�
FDXVHV�RI�DVWKPD�LQ�FKLOGUHQ��WKH�UHODWLYHO\�PLQRU�UROH�RI�WUDIILF�SROOXWLRQ�PD\�EH�WKH�PRVW�
LPSRUWDQW�¶VRFLDO�LQWHUYHQWLRQ·�FDXVH��JLYHQ�WKH�VHFRQGDU\�EHQHILWV�RI�D�UHGXFWLRQ�LQ�WUDIILF�
JURZWK��DQG�WKH�LPSDFW�RI�UHPRYLQJ�RQH�OLQN�LQ�D�PXOWL�FDXVDO�FKDLQ��

,Q�SUDFWLFH��JLYHQ�WKH�PXOWL�FDXVDO�QDWXUH�RI�GLVHDVHV�OLNH�DVWKPD��SROLF\�UHVSRQVHV�DUH�QHHGHG�RQ�
PDQ\�FDXVHV��QR�VLQJOH�DSSURDFK�FDQ�KRSH�WR�UHGXFH�PRUH�WKDQ�D�VPDOO�DPRXQW�RI�GLVHDVH��
,QWHJUDWHG�DSSURDFKHV�WR�SUHYHQWLRQ�DQG�KD]DUG�H[SRVXUH�UHGXFWLRQV��DV�ZHOO�DV�PRUH�UHVHDUFK�
RQ�WKH�OLQNV�EHWZHHQ�HQYLURQPHQW�DQG�KHDOWK�DUH�QHHGHG�WR�DFKLHYH�LPSURYHG�KHDOWK�DQG�ZHOO�
EHLQJ�LQ�FKLOGUHQ��
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)LJXUH�����'LIIHUHQFHV�EHWZHHQ�¶VFLHQWLILF·�DQG�¶VRFLDO�LQWHUYHQWLRQ·�FDXVHV�LQ�PXOWL�IDFWRUDO�
GLVHDVH�SURFHVVHV��
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��� � 6RPH�FRVWV�RI�FKLOGUHQ�V�LOO�KHDOWK�DQG�
VRPH�DFWLRQ�RQ�SUHYHQWLRQ�

7KH�FRVW�RI�WUHDWLQJ�DQG�GHDOLQJ�ZLWK�DFFLGHQWV��GLVHDVH�DQG�EHKDYLRXUDO�SUREOHPV�RI�FKLOGUHQ�
DQG�\RXQJ�SHRSOH�LV�HQRUPRXV�ZKLOVW�WKH�H[SHQGLWXUH�RQ�SRWHQWLDO�HQYLURQPHQWDO�FDXVHV�LV�YHU\�
VPDOO��86�ILJXUHV�VKRZ�WKDW�RYHUDOO��WKH�86�VSHQW������ELOOLRQ�RQ�HGXFDWLRQ�LQ�������WZR�WKLUGV�RI�
ZKLFK�ZHUH�GHYRWHG�WR�.����HGXFDWLRQ��$QRWKHU������ELOOLRQ�ZHUH�VSHQW�RQ�FULPLQDO�MXVWLFH��
KHDOWK�DQG�VRFLDO�ZHOIDUH�SURJUDPV�IRU�FKLOGUHQ�IRU�D�WRWDO�RI������ELOOLRQ��<HW�WKH�WRWDO�DPRXQW�
RI�PRQH\�VSHQW�RQ�UHVHDUFK�UHODWHG�WR�FKLOGUHQ�LQ�������LQ�DOO�FDWHJRULHV�RI�HIIRUW��ZDV�RQO\����
ELOOLRQ���*ROGPDQQ��������7KHUH�LV�OLWWOH�(XURSHDQ�GDWD�RQ�FRVWV�H[FHSW�IRU�DVWKPD�DQG�DLU�
SROOXWLRQ�ZKLFK�LV�EULHIO\�GHVFULEHG�EHORZ��

����� &RVWV�RI�DVWKPD�

)RU�H[DPSOH��HVWLPDWHG�WRWDO�GLUHFW�FRVWV�IRU�DOOHUJLF�DVWKPD�LQ�(XURSH�DPRXQW�WR��

• +RVSLWDO�FDUH� � � � (85�������0LR�

• 3K\VLFLDQ�VHUYLFHV�� � (85�������0LR�

• ,PPXQRWKHUDS\�	� � (85�������0LR�
'UXJ�WKHUDS\�

• 7RWDO�� � � � � � (85�������0LR��

6RXUFH��8&%�,QVWLWXWH�RI�$OOHUJ\�

7KHVH�ILJXUHV�GR�QRW�GLIIHU�ZLGHO\�IURP�WKRVH�REWDLQHG�LQ�RWKHU�FRXQWULHV�RU�UHJLRQV�RI�WKH�ZRUOG�
DQG�DUH�FRQVLVWHQW�ZLWK�WKH�UHSRUWHG�FRVWV�RI�DERXW����ELOOLRQ�IRU�DVWKPD�LQ������LQ�WKH�8QLWHG�
6WDWHV��

7KHUH�DUH�RQO\�D�IHZ�(XURSHDQ�VWXGLHV�DYDLODEOH�WR�DOORZ�DQ�HVWLPDWLRQ�RI�WKH�LQGLUHFW�FRVWV�RI�
DOOHUJLF�DVWKPD��+RZHYHU��DV�VWXGLHV�IURP�YDULRXV�SDUWV�RI�WKH�ZRUOG��LQFOXGLQJ�LQGXVWULDOLVHG�DQG�
GHYHORSLQJ�FRXQWULHV��KDYH�UHSRUWHG�VLPLODU�ILJXUHV�LQ�WHUPV�RI�VFKRRO�RU�ZRUN�GD\V�ORVW��
H[WUDSRODWLRQ�PD\�EH�MXVWLILDEOH������RI�DVWKPDWLF�SDWLHQWV�KDYH�D�GLPLQLVKHG�SURIHVVLRQDO�RU�
GRPHVWLF�DFWLYLW\�YHUVXV����RI�QRQ�DVWKPDWLF�LQGLYLGXDOV��ZKLOH�����RI�DVWKPDWLF�DUH�LPSDLUHG�
EXW�VWLOO�OHDG�D�QRUPDO�OLIH��

2Q�WKH�RWKHU�KDQG��WKH�LQGLUHFW�FRVWV�DWWULEXWDEOH�WR�FDUHJLYHUV�RI�DVWKPDWLF�FKLOGUHQ�DUH�OLNHO\�WR�
GLIIHU�IURP�RQH�(XURSHDQ�FRXQWU\�WR�DQRWKHU��GHSHQGLQJ�RQ�WKH�LQWHJUDWLRQ�RI�PRWKHUV�RI�
VFKRRO�DJH�FKLOGUHQ�LQ�WKH�SXEOLF�ZRUN�IRUFH�DQG�HFRQRP\��

$Q�HVWLPDWH�RI�WKH�GLUHFW�DQG�LQGLUHFW�WRWDO�FRVWV�RI�DOOHUJLF�DVWKPD�LQ�(XURSH��(XURSHDQ�8QLRQ�
(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ��DPRXQWV�WR�DERXW����ELOOLRQ�(&8��RU����(&8�SHU�SHUVRQ��RU�
����(&8�SHU�DVWKPDWLF�SDWLHQW��

0XFK�DGXOW�GLVHDVH�LV�ODLG�GRZQ�LQ�FKLOGKRRG�DQG�WKH�FRVW�RI�SUHYHQWLRQ�LV�OHVV�WKH�HDUOLHU�WKH�
LQWHUYHQWLRQ��)RU�H[DPSOH��HDUO\�EUDLQ�GDPDJH�IURP�OHDG�SRLVRQLQJ�VWLOO�FDXVHV�V\PSWRPV����
\HDUV�ODWHU���:KLWH�������

����&RVWV�RI�$LU�3ROOXWLRQ�

$�UHFHQW�VWXG\�RI�SDUWLFXODWH�PDWWHU�IURP�WUDIILF�DORQH���LQ�)UDQFH��$XVWULD�DQG�6ZLW]HUODQG��ZKLFK�
VKRZHG�WKDW�FXUUHQW�OHYHOV�RI�VPDOO�SROOXWLRQ�SDUWLFOHV�ZHUH�HVWLPDWHG�WR�FDXVH���������FDVHV�RI�
EURQFKLWLV���DQG���������DVWKPD�DWWDFNV�LQ�FKLOGUHQ��D�\HDU�LQ�WKRVH�FRXQWULHV��DOVR�HVWLPDWHG�WKDW�
WKH�FRVWV�RI�WKLV�LOO�KHDOWK��LQFOXGLQJ�LPSDFWV�RQ�DGXOWV���FDPH�WR��������PLOOLRQ�(852��RU������
RI�WKHLU�*13V���:+2��5RPH�2IILFH��������
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7KH�:+2��LQ�LWV�ODWHVW�UHSRUW�0DNLQJ�$�'LIIHUHQFH�VWDWHV�WKDW�D�UDSLG�JURZWK�LQ�OLWHUDWXUH�
GRFXPHQWV�WKH�HIIHFWV�RI�LOO�KHDOWK�RQ�FKLOGUHQ·V�HQUROPHQW��OHDUQLQJ�DQG�DWWHQGDQFH�UDWHV�LQ�
VFKRRO��7KH�$VLDQ�'HYHORSPHQW�%DQN�VWXGLHV�RQ�$VLD�SRLQW�VWURQJO\�WR�WKH�HIIHFW��RI�EHWWHU�KHDOWK�
RQ�FDSLWDO�IRUPDWLRQ���

¶(FRQRPLVWV�VKRXOG�QHYHU�IRUJHW�WKH�LQWULQVLF�YDOXH�RI�KHDOWK�²�RU�WKDW�WRGD\·V�KHDOWK�V\VWHPV�
KDYH�WKH�WRROV�WR�YDVWO\�LPSURYH�WKH�ZHOIDUH�RI�WKH�SRRU�DW�PRGHVW�FRVW��%XW�QHLWKHU�VKRXOG�
KHDOWK�SURIHVVLRQDOV�IRUJHW�DQ�LPSRUWDQW�PHVVDJH�IRU�SUHVLGHQWV�DQG�ILQDQFH�PLQLVWHUV��
LQYHVWLQJ�LQ�KHDOWK�DFFHOHUDWHV�HFRQRPLF�JURZWK�DQG�LV�RQH�RI�WKH�YHU\�IHZ�YLDEOH�DSSURDFKHV�
WR�UROOLQJ�EDFN�SRYHUW\�·��

�:+2��~0DNLQJ�D�'LIIHUHQFH���������

����� 6RPH�DFWLRQV�WR�SUHYHQW�RU�UHGXFH�FKLOGUHQ�V�LOO�KHDOWK�IURP�HQYLURQPHQWDO�IDFWRUV��

• EHWWHU�OLQNDJHV�EHWZHHQ�H[SRVXUH�DQG�KHDOWK�GDWD�YLD�(($�	�:+2·V�¶SDUWQHUVKLS�LQ�DFWLRQ·�

• DSSO\�WKH�OHVVRQV�IURP�WKH�KLVWRULHV�RI�WKDOLGRPLGH��'(6��OHDG��HWF��DQG�GRQ·W�XVH�FKLOGUHQ�DV�
JXLQHD�SLJV���HVSHFLDOO\�DV��FRPSDUHG�WR�DGXOWV��FKLOGUHQ�JHW�OLWWOH�RU�QR�EHQHILW�IURP�WKH�
HQYLURQPHQWDO�H[SRVXUHV�WKDW�ZH�JLYH�WKHP�

• SXW�FKLOGUHQ�DW�WKH�FHQWUH�RI�JRYHUQPHQW�SROLFLHV�RQ�KRXVLQJ��SRYHUW\�HOLPLQDWLRQ��LQFRPH�
VXSSRUW��DQG�KHDOWK���

• PRUH�UHVHDUFK�LQWR�WKH�HQYLURQPHQWDO�FDXVHV�RI�LOO�KHDOWK�LQ�FKLOGUHQ��HVSHFLDOO\�LQWR�
QHXURORJLFDO�GLVHDVHV���

(�J��WKHUH�DUH�YHU\�IHZ�VWXGLHV�RI�FKLOGUHQ�DQG�GHOD\HG�HIIHFWV�RI�DFXWH�23�SRLVRQLQJ��GHVSLWH�
HYLGHQFH�IURP�DGXOWV�WKDW�GHOD\HG�SV\FKRORJLFDO�GHILFLWV�RFFXU��7KHUH�QHHGV�WR�EH�ORQJ�WHUP�
SURVSHFWLYH�HSLGHPLRORJLFDO�VWXGLHV�RI�WKH�KHDOWK�LPSDFWV�RI�23�DQG�2&�SHVWLFLGHV��ZLWK�D�
IRFXV�RQ�LQWHOOHFWXDO�GHYHORSPHQW��7KHUH�KDV�EHHQ�YLUWXDOO\�QR�DFWLRQ�VLQFH�WKH�¶HDUO\�
ZDUQLQJV·�RI�$QJOH�LQ�������RQ�WKH�QHXURWR[LFRORJLFDO�HIIHFWV�RI�23�SRLVRQLQJV��HYHQ�WKRXJK�
WKH�H[WHQW�RI�WKHVH�HIIHFWV�¶PLJKW�H[FHHG�WKH�HIIHFWV�FXUUHQWO\�SUHVHQWHG�E\�OHDG·��:HLVV���������
'DWD�IURP�SRLVRQ�FHQWUHV�FRXOG�EH�WKH�EDVLV�IRU�VRPH�RI�WKHVH�VWXGLHV���

• JLYH�FKLOGUHQ�UHOHYDQW�OHJDO�SURWHFWLRQ�ZLWK�VDIHW\�VWDQGDUGV�IRU�FKHPLFDOV�WKDW�WDNH�WKHLU�
VSHFLDO�YXOQHUDELOLWLHV�LQWR�DFFRXQW��DV�LQ�WKH�86$�)RRG�4XDOLW\�$FW�������ZKLFK�SURYLGHV�DQ�
H[WUD����IROG�VDIHW\�PDUJLQ�IRU�FKLOGUHQ��DV�ZHOO�DV�SURYLVLRQV�IRU�WKH�FXPXODWLYH�H[SRVXUHV�RI�
FKLOGUHQ�WR�SHVWLFLGHV���������H[LVWLQJ�SHVWLFLGH�WROHUDQFHV�PXVW�EH�UH�DVVHVVHG�E\�WKH�86�(3$�
E\��������7KH�86�(3$�KDV�DOVR�LQLWLDWHG�SURMHFWV�RQ�&KLOGUHQ·V�&XPXODWLYH�([SRVXUH��D�
&KLOGUHQ·V�(QYLURQPHQWDO�+HDOWK�LQGH[��DQG�D�&KLOGUHQ·V�9XOQHUDELOLW\�LQGH[�DV�SDUW�RI�LWV�
UHVSRQVH�WR�WKH�([HFXWLYH�RUGHU�RQ�&KLOGUHQ�DQG�(QYLURQPHQWDO�+HDOWK���������

• UHGXFH�FKLOGUHQ·V�H[SRVXUHV�WR�FKHPLFDOV��UDGLDWLRQ�DQG�RWKHU�SRWHQWLDO�FDXVHV�RI�LOO�KHDOWK��
SULRULWLVLQJ�SHUVLVWHQW�DQG�ELRDFFXPXODWLQJ�VXEVWDQFHV��HVSHFLDOO\�SHVWLFLGHV�DQG�RWKHU�WR[LF�
FKHPLFDOV�WR�ZKLFK�FKLOGUHQ�DUH�H[SRVHG�LQ�IRRG��ZDWHU��DQG�FRQVXPHU�SURGXFWV���VXFK�DV�WKH�
SKWKDODWHV�LQ�FKLOGUHQ·V�WR\V���XWLOLVLQJ�WKH�SUHFDXWLRQDU\�SULQFLSOH�ZKHQHYHU�ULVNV�DUH�OLNHO\�
WR�EH�VHULRXV�DQG�LUUHYHUVLEOH��

• JLYH�WKH�SXEOLF�WKH�ULJKW�WR�NQRZ�ZKDW�WKHLU�FKLOGUHQ�DUH�H[SRVHG�WR�ZLWK�DGHTXDWH�FRQVXPHU�
SURGXFW�ODEHOOLQJ�ODZV�DQG�DFFHVVLEOH�WR[LF�HPLVVLRQV�UHJLVWHUV��OLNH�WKH�WR[LF�UHOHDVH�
LQYHQWRULHV�LQ�WKH�86$��7KHUH�LV�QR�HTXLYDOHQW�LQ�(XURSH��GHVSLWH�2(&'�UHFRPPHQGDWLRQV��
DOWKRXJK�WKHUH�DUH�RQH�RU�WZR�0HPEHU�6WDWH�V\VWHPV�H�J��WKH�8.�DQG�WKH�1HWKHUODQGV���

LPSURYH�WKH�HGXFDWLRQ�DQG�DZDUHQHVV�RI�SDUHQWV��WHDFKHUV�DQG�RWKHU�JXDUGLDQV�RI�FKLOGUHQ�VR�
WKDW�WKH\�FDQ�KHOS�FUHDWH�VDIHU�HQYLURQPHQWV�IRU�WKHP��(XURSHDQ�HTXLYDOHQWV�RI�WKH�$PHULFDQ�
$FDGHP\�RI�3HGLDWULFV·�´+DQGERRN�RI�(QYLURQPHQWDO�+HDOWK�IRU�&KLOGUHQµ��DQG�WKH�´5HVRXUFH�
*XLGHµ�DQG�WUDLQLQJ�PDWHULDOV�IRU�86�GRFWRUV�DQG�QXUVHV�SURGXFHG�E\�WKH�&KLOGUHQ·V�
(QYLURQPHQWDO�+HDOWK�1HWZRUN��&DOLIRUQLD��ZRXOG�EH�KHOSIXO�LQ�WKLV��7KH�(($�ZLOO�EH�DVVLVWLQJ�
WKH�QHZO\�IRUPHG�,1&+(6�QHWZRUN��ZKLFK�WKH�(($���:+2�(XURSH�DQG�WKH�86�(3$�KDYH�KHOSHG�
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ODXQFK��WR�SURGXFH��(XURSHDQ�YHUVLRQV�RI�WKHVH�86�WUDLQLQJ�DQG�LQIRUPDWLRQ�PDWHULDOV�RQ�
FKLOGUHQ�DQG�HQYLURQPHQWDO�KHDOWK��



� ��

�

6RXUFHV�RI�LQIRUPDWLRQ�

$GLQROIL�0��7KH�GHYHORSPHQW�RI�WKH�KXPDQ�EORRG�&6)�EUDLQ�EDUULHU��'HYH�0HG�&KLOG�1HXURO������������
��������

$QGHUVRQ�+5�	�&RRN�'*��������+HDOWK�HIIHFWV�RI�SDVVLYH�VPRNLQJ�����3DVVLYH�VPRNLQJ�DQG�VXGGHQ�LQIDQW�GHDWK�
V\QGURPH��5HYLHZ�RI�WKH�HSLGHPLRORJLFDO�HYLGHQFH��7KRUD[�����������������

$QGHUVRQ�+5��+ROJDWH�67��HGV���$VWKPD�DQG�RXWGRRU�DLU�SROOXWLRQ��&RPPLWWHH�RQ�WKH�0HGLFDO�(IIHFWV�RI�$LU�
3ROOXWDQWV��/RQGRQ��+0�6WDWLRQHU\�2IILFH��������

$QGHUVVRQ�$�0��6NDNNHEHFN�1(���������¶([SRVXUH�WR�H[RJHQRXV�HVWURJHQV�LQ�IRRG��SRVVLEOH�LPSDFW�RQ�KXPDQ�
GHYHORSPHQW�DQG�+HDOWK·��(XUR�5HY�RI�(QGRFULQRORJ\��LQ�SUHVV���

$UVKDG�6+��+LGH�':��(IIHFW�RI�HQYLURQPHQWDO�IDFWRUV�RQ�WKH�GHYHORSPHQW�RI�DOOHUJLF�GLVRUGHUV�LQ�LQIDQF\��-�
$OOHUJ\�&OLQ�,PPXQRO�������������������

$VKQHU�0���������¶0DQJDQHVH�)XHO�$GGLWLYHV��$Q�(PHUJLQJ�7KUHDW"·�SDSHU�WR�WKH�1HZ�<RUN�$FDGHP\�RI�
0HGLFLQH�FRQIHUHQFH�RQ�(QYLURQPHQWDO�7R[LQV�DQG�&KLOGUHQ·V�1HXURORJLFDO�'LVRUGHUV��7KH�&HQWUH�IRU�
&KLOGUHQ·V�+HDOWK�DQG�(QYLURQPHQW��0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�<RUN��������0D\�������

%DVFRP�5��¶(QYLURQPHQWDO�IDFWRUV�DQG�5HVSLUDWRU\�K\SHUVHQVLWLYLW\��7KH�$PHULFDQV·��7R[LFRORJ\�/HWWHUV��9RO������
������SS����������

%DWHV�9'��������¶7KH�HIIHFWV�RI�DLU�SROOXWLRQ�RQ�FKLOGUHQ·��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV��9RO�������
6XSSOHPHQW����������SS���������

%HOOLQJHU�'&��6WLOHV�.0��1HHGOHPDQ�+/��/RZ�OHYHO�OHDG�H[SRVXUH��LQWHOOLJHQFH�DQG�DFDGHPLF�DFKLHYHPHQW��D�
ORQJ�WHUP�IROORZ�XS�VWXG\��3HGLDWU���������������������

%MRUNVWHQ�%���������¶(QYLURQPHQWDO�,VVXHV�LQ�&KLOGKRRG�DVWKPD·��(XU�5HVSLU�-�����������������

%R\OH�&��¶(SLGHPLRORJLFDO�3HUVSHFWLYHV�RQ�$XWLVP·�������SDSHU�WR�WKH�1<�$FDGHP\�RI�0HGLFLQH�FRQIHUHQFH�RQ�
¶(QYLURQPHQWDO�,QIOXHQFHV�RQ�&KLOGUHQ·V�%UDLQ��'HYHORSPHQW�DQG�%HKDYLRXU·��7KH�&HQWUH�IRU�&KLOGUHQ·V�+HDOWK�
DQG�WKH�(QYLURQPHQW��0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�<RUN��������0D\�������

%UXQHNUHHI�%��'RFNHU\�':��.U]\]DQRZVNL�0���������¶(SLGHPLRORJLF�VWXGLHV�RQ�VKRUW�WHUP�HIIHFWV�RI�ORZ�OHYHOV�RI�
PDMRU�DPELHQW�DLU�SROOXWLRQ�FRPSRQHQWV·��(+3������������������

%XUQH\�3��&KLQQ�6��/XF]\QVND�&��-DUYLV�'��/DL�(���������¶9DULDWLRQV�LQ�WKH�SUHYDOHQFH�RI�UHVSLUDWRU\�V\PSWRPV��
VHOI�UHSRUWHG�DVWKPD�DWWDFNV��DQG�XVH�RI�DVWKPD�PHGLFDWLRQ�LQ�WKH�(XURSHDQ�&RPPXQLW\�5HVSLUDWRU\�+HDOWK�
6XUYH\��(&5+6�·��(XU�5HVSLU�-�������������������

%XUQH\�3���������¶:K\�VWXG\�WKH�HSLGHPLRORJ\�RI�DVWKPD"·�������7KRUD[�������������

%XUQH\�3*-��&KLQQ�6��5RQD�5-��¶+DV�WKH�SUHYDOHQFH�RI�DVWKPD�LQFUHDVHG�LQ�FKLOGUHQ"·�(YLGHQFH�IURP�WKH�
QDWLRQDO�VWXG\�RI�KHDOWK�DQG�JURZWK������������%0-�����������������������

&DQDGLDQ�-RXUQDO�RI�3XEOLF�+HDOWK��9RO�������VXSSOHPHQW����0D\�-XQH�������6HOHFWHG�SDSHUV�IURP�¶:KDW�RQ�
(DUWK"·�$�1DWLRQDO�6\PSRVLXP�RQ�(QYLURQPHQWDO�&RQWDPLQDQWV�DQG�WKH�,PSOLFDWLRQV�IRU�&KLOG�+HDOWK��������
0D\�������2WWDZD��2QWDULR��&DQDGD��

&KDQ�<HXQJ�0��)HUJXVRQ�$&��0DQIUHGD�-��HW�DO���������¶'RHV�H[SRVXUH�WR�KRXVH�GXVW�PLWH�DOOHUJHQV�RFFXU�LQ�
XWHUR"·�$0�-�5HVSLU�&ULW�&DUH�0HG�����$����

&KDR�:<��+VX�&&��*XR�<//���������0LGGOH�HDU�GLVHDVH�LQ�FKLOGUHQ�H[SRVHG�SUH�QDWDOO\�WR�SRO\FKORULQDWHG�
ELSKHQ\OV�DQG�SRO\FKORULQDWHG�GLEHQ]RIXUDQV��$UFK�(QYLURQ�+HDOWK������������������

&KDUOWRQ�$���������&KLOGUHQ�DQG�SDVVLYH�VPRNLQJ��$�UHYLHZ��-�)DP�3UDFW���������������

&KHQ�<&-��<X�0/0��5RJDQ�:-��*ODGHQ�%&��+VX�&&���������$���\HDU�IROORZ�XS�RI�EHKDYLRXU�DQG�DFWLYLW\�
GLVRUGHUV�LQ�WKH�7DLZDQ�<X�&KHQJ�FKLOGUHQ��$P�-�3XEOLF�+HDOWK������������������
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&KLOPRQF]\N�%$��6DOPXQ�/0��0HJDWKOLQ�.1��1HYDX[�/0��3DORPDNH�*(��.QLJKW�*-��HW�DO���������¶$VVRFLDWLRQV�
EHWZHHQ�H[SRVXUH�WR�HQYLURQPHQWDO�WREDFFR�VPRNH�DQG�H[DFHUEDWLRQV�RI�DVWKPD�LQ�FKLOGUHQ·��1�(QJO�-�0HG������
����������������

&ODUN�7-+���������&DQ�0DQDJHPHQW�RI�DVWKPD�UHGXFH�FRVWV"��,Q�*HQHWLFV�RI�$OOHUJ\��*RGDUG�3��%RXVTXHW�-��
0LFKHO�)%��HG����+RJUHIH�+XEHU��0RQWSHOOLHU�������

&RRN�'*�	�6WUDFKDQ�'3���������¶+HDOWK�HIIHFWV�RI�SDVVLYH�VPRNLQJ·�����3DUHQWDO�VPRNLQJ�DQG�SUHYDOHQFH�RI�
UHVSLUDWRU\�V\PSWRPV�DQG�DVWKPD�LQ�VFKRRO�DJH�FKLOGUHQ��7KRUD[�����������������

&RXUW�-��&XRPR�9��(ULNVVRQ�3��3HUU\�(��3LFNOHV�$��5D\�'��5RGLHU�3��6WDQWRQ�0��7D\ORU�(��9DUJD�.KDGHP�)�
��������3HULQDWDO�GHYHORSPHQWDO�QHXURWR[LFLW\��5HSRUW�5���/HLFHVWHU��,QVWLWXWH�IRU�(QYLURQPHQW�DQG�+HDOWK��
������

&VDED�*��%RER]\�2��6]HEHUHQ\L�6]���������¶$�VLQJOH�QHRQDWDO�WUHDWPHQW�ZLWK�PHWK\OFRODQWKUHQH�RI�EHQ]R�D��
S\UHQH�DOWHUV�PLFURVRPDO�HQ]\PH�DFWLYLW\�IRU�OLIH·�$FWD�3K\V��+XQJ������������

&XVWRYLF�$��7DJJDUW�6&2��)UDQFLV�+&��&KDSPDQ�0'��:RRGFRFN�$��¶([SRVXUH�WR�KRXVH�GXVW�PLWH�DOOHUJHQV�DQG�
WKH�FOLQLFDO�DFWLYLW\�RI�DVWKPD·��-�$OOHUJ\�&OLQ�,PPXQRO����������������

'DPP�'��*UDQGMHDQ�3��/\QJE\H�7��7ULOOLQJVJDDUG�$��+DQVHQ�21���������¶(DUO\�OHDG�H[SRVXUH�DQG�QHRQDWDO�
MDXQGLFH��5HODWLRQ�WR�QHXUREHKDYLRUDO�SHUIRUPDQFH�DW����\HDUV�RI�DJH
��1HXURWR[LFRO�7HUDWRO�������������������

'DYLG�-0���������¶5LVN�$VVHVVPHQW�RI�WKH�GHYHORSPHQWDO�QHXURWR[LFLW\�RI�OHDG·��1HXURWR[LFRORJ\���������

'DYLGVRQ�3:��0\HUV�*-��&R[�&��$[WHOO�&��6KDPOD\H�&��6ORDQH�5HHYHV�-��&HUQLFKLDUL�(��1HHGKDP�/��&KRL�$��
:DQJ�<��%HUOLQ�0��&ODUNVRQ�7:���������¶(IIHFWV�RI�SUHQDWDO�DQG�SRVWQDWDO�PHWK\OPHUFXU\�H[SRVXUH�IURP�ILVK�
FRQVXPSWLRQ�RQ�QHXURGHYHORSPHQW·��-$0$�������������������

'DYLV���������¶0DOH�PHGLDWHG�WHUDWRJHQHVLV·��-RXUQDO�RI�5HSURGXFWLYH�7R[LFRORJ\��FLWHG�LQ�-$0$�SDSHU��'DYLV�
��������

'DYLV�HW�DO����������¶5HGXFHG�5DWLR�RI�0DOH�WR�)HPDOH�%LUWKV�LQ�6HYHUDO�,QGXVWULDO�&RXQWULHV��$�6HQWLQHO�+HDOWK�
,QGLFDWRU"·�:RUOG�5HVRXUFHV�,QVWLWXWH��:DVKLQJWRQ��

GH�+ROODQGHU�$��0HOVH�-0��/HEUHW�(��.UDPHUV�3��LQ�SUHVV���·$Q�DJJUHJDWH�SXEOLF�KHDOWK�LQGLFDWRU�WR�UHSUHVHQW�WKH�
LPSDFW�RI�PXOWLSOH�HQYLURQPHQWDO�H[SRVXUHV·��1DWLRQDO�,QVWLWXWH�RI�3XEOLF�KHDOWK�DQG�WKH�(QYLURQPHQW��
%LOWKRYHQ��

'HVVHQV�$%���������¶3UHQDWDO�H[SRVXUH�WR�SKHQREDUELWDO�DQG�GLSKDQWRwQ��D�VWXG\�RQ�ORQJ�ODVWLQJ�FRQVHTXHQFHV·��
7KHVLV�8QLYHUVLW\�RI�$PVWHUGDP��

'LFNLQVRQ�+�	�3DUNHU�/���������¶:K\�LV�WKH�VH[�UDWLR�IDOOLQJ�LQ�(QJODQG�DQG�:DOHV"·�-RXUQDO�RI�(SLGHPLRORJ\�
DQG�&RPPXQLW\�+HDOWK��������������������

'LHWULFK�.1��%HOOLQJHU�'���������¶7KH�DVVHVVPHQW�RI�QHXUREHKDYLRUDO�GHYHORSPHQW�LQ�VWXGLHV�RI�WKH�HIIHFWV�RI�
SUHQDWDO�H[SRVXUH�WR�WR[LFDQWV·��,Q�1HHGOHPDQ�+/��%HOOLQJHU�'��HGV���¶3UHQDWDO�H[SRVXUH�WR�WR[LFDQWV��
'HYHORSPHQWDO�FRQVHTXHQFHV·��%DOWLPRUH��-RKQV�+RSNLQV�8QLYHUVLW\�3UHVV��������SS���������

'L)UDQ]D�5-�	�/HZ�5$���������¶(IIHFW�RI�PDWHUQDO�FLJDUHWWH�VPRNLQJ�RQ�SUHJQDQF\�FRPSOLFDWLRQV�DQG�VXGGHQ�
LQIDQW�GHDWK�V\QGURPH·��)DP�3UDFW���������������

'REELQJ�-���������¶9XOQHUDEOH�SHULRGV�LQ�GHYHORSLQJ�EUDLQ·��,Q��'DYLVRQ�$1��'REELQJ�-���HGV���$SSOLHG�
1HXURFKHPLVWU\��3KLODGHOSKLD��'DYLV��������SS�����������

'R(���������8.�%ORRG�0RQLWRULQJ�3URJUDPPH�������������5HVXOWV�IRU�������3ROOXWLRQ�5HSRUW�1R������/RQGRQ��
8.��+062��

(($�81(3���������¶&KHPLFDOV�,Q�(XURSH��/RZ�GRVHV��+LJK�6WDNHV"·��7KH�DQQXDO�VWDWH�RI�WKH�HQYLURQPHQW�
PHVVDJH��MRLQW�(($�81(3�SXEOLFDWLRQ��*HQHYD��

(3$46��([SHUW�3DQHO�RQ�$LU�4XDOLW\�6WDQGDUGV��8.���������¶/HDG·��'HSDUWPHQW�RI�WKH�(QYLURQPHQW��([SHUW�
3DQHO�RQ�$LU�4XDOLW\�6WDQGDUGV���/RQGRQ��8.��+062��

(XJHQH�5�%OHHFNHU��'LUNMH�6�3RVWPD��DQG�'HERUDK�$�0H\HUV���������¶*HQHWLF�VXVFHSWLELOLW\�WR�$VWKPD�LQ�D�
&KDQJLQJ�(QYLURQPHQW·�LQ�7KH�5LVLQJ�7UHQGV�LQ�$VWKPD��&,%$�)RXQGDWLRQ�6\PSRVLXP������-RKQ�:LOH\�DQG�
6RQV��&KLFKHVWHU��8.���������S������
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)HQVNH�5$��'LIIHUHQFHV�LQ�H[SRVXUH�SRWHQWLDO�IRU�DGXOWV�DQG�FKLOGUHQ�IROORZLQJ�UHVLGHQWLDO�LQVHFWLFLGH�
DSSOLFDWLRQV��,Q��*X]HOODQ�36��KHQU\�&-��2OLQ�66��(GV����¶6LPLODULWLHV�DQG�'LIIHUHQFHV�%HWZHHQ�&KLOGUHQ�DQG�
$GXOWV��,PSOLFDWLRQV�IRU�5LVN�$VVHVVPHQW·��:DVKLQJWRQ��,/6,�3UHVV���������������

*��������'HFODUDWLRQ�RI�WKH�(QYLURQPHQW�/HDGHUV�RI�WKH�HLJKW�RQ�&KLOGUHQ·V�(QYLURQPHQWDO�+HDOWK��0D\����
������0LDPL��)ORULGD��

*DUFLD�5RGULJXH]�HW�DO����������¶([SRVXUH�WR�SHVWLFLGHV�DQG�FU\SWRUFKLGLVP��JHRJUDSKLFDO�HYLGHQFH�RI�D�SRVVLEOH�
DVVRFLDWLRQ·��(QYLURQ�+HDOWK�3HUVSHFW������������������������

*ODGHQ�%&��5RJDQ�:-��+DUG\�3��7KXOOHQ�-��7LQJHOVWDG�-��7XOO\�0���������¶'HYHORSPHQW�DIWHU�H[SRVXUH�WR�
SRO\FKORULQDWHG�ELSKHQ\OV�DQG�GLFKORURGLSKHQ\O�GLFKORURHWKHQH�WUDQVSODFHQWDOO\�DQG�WKURXJK�KXPDQ�PLON·��-�
3HGLDWU�������������������

*ROGPDQQ��/5���������¶%XLOGLQJ�D�UHVHDUFK�$JHQGD�LQ�&KLOGUHQ·V�(QYLURQPHQWDO�+HDOWK�LQ�WKH�QH[W�GHFDGH·��
SDSHU�WR�WKH�1HZ�<RUN�$FDGHP\�RI�0HGLFLQH�FRQIHUHQFH�RQ�(QYLURQPHQWDO�7R[LQV�DQG�&KLOGUHQ·V�1HXURORJLFDO�
'LVRUGHUV��7KH�&HQWUH�IRU�&KLOGUHQ·V�+HDOWK�DQG�(QYLURQPHQW��0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�<RUN�����
���0D\�������

*UDQGMHDQ�3��:HLKH�3��:KLWH�5)��'HEHV�)��$UDNL�6��0XUDWD�.��HW�DO���������¶&RJQLWLYH�GHILFLW�LQ���\HDU�ROG�
FKLOGUHQ�ZLWK�SUHQDWDO�H[SRVXUH�WR�PHWK\OPHUFXU\·��1HXURWR[LFRO�7HUDWRO�������������������

*UDQGMHDQ�3��:KLWH�5)��1LHOVHQ�$��&OHDU\�'��GH�2OLYHLUD�6DQWRV�(&��¶0HUFXU\�QHXURWR[LFLW\�LQ�$PD]RQLDQ�
FKLOGUHQ�GRZQVWUHDP�IURP�JROG�PLQLQJ·��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV��LQ�SUHVV���

*XR��<//��&KHQ�<&��<X�0/��+VX�&&���������¶(DUO\�GHYHORSPHQW�RI�<X�&KHQJ�FKLOGUHQ�ERUQ���WR����\HDUV�DIWHU�
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+DOIRQ�1��1HZDFKHFN�3:���������¶&KLOGKRRG�DVWKPD�DQG�SRYHUW\��GLIIHUHQWLDO�LPSDFWV�DQG�XWLOL]DWLRQ�RI�KHDOWK�
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+ROODQGHU�(���������¶(QYLURQPHQWDO�)DFWRUV�LQ�WKH�'HYHORSPHQW�RI�$XWLVP·��3DSHU�WR�WKH�1HZ�<RUN�$FDGHP\�RI�
0HGLFLQH�FRQIHUHQFH�RQ�(QYLURQPHQWDO�7R[LQV�DQG�&KLOGUHQ·V�1HXURORJLFDO�'LVRUGHUV��7KH�&HQWUH�IRU�
&KLOGUHQ·V�+HDOWK�DQG�(QYLURQPHQW��0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�<RUN��������0D\�������6HDYHU�$XWLVP�
5HVHDUFK�&HQWUH��

+ROW�3*��6O\�3'���������¶$OOHUJLF�UHVSLUDWRU\�GLVHDVH��VWUDWHJLF�WDUJHWV�IRU�SULPDU\�SUHYHQWLRQ�GXULQJ�FKLOGKRRG·��
7KRUD[����������������

+RXVH�RI�/RUGV��6HOHFW�&RPPLWWHH�RQ�WKH�(XURSHDQ�&RPPXQLWLHV���������'ULQNLQJ�:DWHU��6HVVLRQ����������
)RXUWK�5HSRUW���

+XLVPDQ�0��.RRSPDQ�(VVHERRP�&��/DQWLQJ�&,��YDQ�GHU�3DDXZ�&*��7XLQVWUD�/*07��)LGOHU�9��:HLVJODV�
.XSHUXV�1��6DXHU�3--��%RHUVPD�(5��7RXZHQ�%&/���������¶1HXURORJLFDO�FRQGLWLRQ�LQ����PRQWK�ROG�FKLOGUHQ�
SHULQDWDOO\�H[SRVHG�WR�SRO\FKORULQDWHGELSKHQ\OV�DQG�GLR[LQV·��(DUO\�+XPDQ�'HYHORS������������������

,(+���������5HFHQW�8.�%ORRG�/HDG�6XUYH\V��5HSRUW�5����,QVWLWXWH�IRU�(QYLURQPHQW�DQG�+HDOWK��/HLFHVWHU��8.��

,OVHQ�$��%ULsW�-0��.RSSH�-*��3OXLP�+-��2RVWLQJ�-���������¶6LJQV�RI�HQKDQFHG�QHXURPRWRU�PDWXUDWLRQ�LQ�FKLOGUHQ�
GXH�WR�SHULQDWDO�ORDG�ZLWK�EDFNJURXQG�OHYHOV�RI�GLR[LQV·��&KHPRVIHUH�YRO�����QR����SS����������

,6$$&��7KH�,QWHUQDWLRQDO�6WXG\�RI�$VWKPD�DQG�$OOHUJLHV�LQ�&KLOGKRRG��,6$$&��6WHHULQJ�&RPPLWWHH��:RUOG�ZLGH�
YDULDWLRQV�LQ�WKH�SUHYDOHQFH�RI�DVWKPD�V\PSWRPV��WKH�,QWHUQDWLRQDO�6WXG\�RI�$VWKPD�DQG�$OOHUJLHV�LQ�&KLOGKRRG�
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$FDGHP\�RI�0HGLFLQH�FRQIHUHQFH�RQ�(QYLURQPHQWDO�7R[LQV�DQG�&KLOGUHQ·V�1HXURORJLFDO�'LVRUGHUV��7KH�&HQWUH�
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/RQGRQ�6FKRRO�RI�+\JLHQH�DQG�7URSLFDO�0HGLFLQH��
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OHXNHPLD�LQ�FKLOGUHQ��1�(QJO�-�0HG������������

/RQGRQ�(���������¶/RRNLQJ�DW�+DUG�7RSLFV�LQ�$XWLVP·��SDSHU�WR�WKH�1HZ�<RUN�$FDGHP\�RI�0HGLFLQH�FRQIHUHQFH�
RQ�(QYLURQPHQWDO�7R[LQV�DQG�&KLOGUHQ·V�1HXURORJLFDO�'LVRUGHUV��7KH�&HQWUH�IRU�&KLOGUHQ·V�+HDOWK�DQG�
(QYLURQPHQW��0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�<RUN��������0D\�������

/RQN\�(��5HLKPDQ�-��'DUYLOO�7��0DWKHU�-��'DO\�+���������¶1HRQDWDO�EHKDYLRXU�DVVHVVPHQW�VFDOH�SHUIRUPDQFH�LQ�
KXPDQV�LQIOXHQFHG�E\�PDWHUQDO�FRQVXPSWLRQ�RI�HQYLURQPHQWDOO\�FRQWDPLQDWHG�/DNH�2QWDULR�ILVK·��-�*UHDW�/DNHV�
5HV���������������

0DKDIIH\�.5���������¶(QYLURQPHQWDO�OHDG�WR[LFLW\��QXWULWLRQ�DV�D�FRPSRQHQW�RI�LQWHUYHQWLRQ·��(QYLURQ�+HDOWK�
3HUVSHFW�������

0DUVK�'2��0\HUV�*-��&ODUNVRQ�7:��$PLQ�=DNL�/��7LNULWL�6��0DMHHG�0��¶)RHWDO�PHWK\OPHUFXU\�SRLVRQLQJ��FOLQLFDO�
DQG�SDWKRORJLFDO�IHDWXUHV·��$QQ�1HXURO������������������

0DUWLQH]�)'��¶5ROH�RI�YLUDO�LQIHFWLRQV�LQ�WKH�LQFHSWLRQ�RI�DVWKPD�DQG�DOOHUJLHV�GXULQJ�FKLOGKRRG��FRXOG�WKH\�EH�
SURWHFWLYH"·�7KRUD[��������������������

0F%ULGH��0/���������¶&KLOGKRRG�FDQFHU�DQG�HQYLURQPHQWDO�FRQWDPLQDQWV·��&DQDGLDQ�-�3XEOLF�+HDOWK��6���6����

0LFKDHOLV�-��6FKX]�-��0HLQHUW�5��HW�DO���������¶&KLOGKRRG�OHXNDHPLD�DQG�PDJQHWLF�ILHOGV��5HVXOWV�RI�D�SRSXODWLRQ�
EDVHG�FDVH�FRQWURO�VWXG\�LQ�*HUPDQ\·��&DQFHU�FDXVHV�&RQWURO����������������

0ROOHU�HW�DO����������¶7UHQGV�LQ�VH[�UDWLR��WHVWLFXODU�FDQFHU�DQG�PDOH�UHSURGXFWLYH�KD]DUGV��$UH�WKH\�FRQQHFWHG"·�
&HQWUH�IRU�5HVHDUFK�LQ�+HDOWK�DQG�6RFLDO�6WDWLVWLFV��'DQLVK�1DWLRQDO�5HVHDUFK�)RXQGDWLRQ��&RSHQKDJHQ��
'HQPDUN��$30,6�������������������

0XQLU�$.0��.MHOOPDQ��10��%MRUNVWHQ�%���������¶([SRVXUH�WR�LQGRRU�DOOHUJHQV�LQ�HDUO\�LQIDQF\�DQG�VHQVLWLVDWLRQ·��
-�$OOHUJ\�&OLQ�,PPXQRO�������������������

0XUUD\�$%��0RUULVRQ�%-���������¶,W�LV�FKLOGUHQ�ZLWK�DWRSLF�GHUPDWLWLV�ZKR�GHYHORS�DVWKPD�PRUH�IUHTXHQWO\�LI�WKH�
PRWKHU�VPRNHV·��-�$OOHUJ\�&OLQ�,PPXQRO������������������

15&��1DWLRQDO�5HVHDUFK�&RXQFLO����������(QYLURQPHQWDO�WREDFFR�VPRNH��PHDVXULQJ�H[SRVXUHV�DQG�DVVHVVLQJ�
KHDOWK�HIIHFWV��:DVKLQJWRQ��'&��1DWLRQDO�$FDGHP\�3UHVV��

15&��1DWLRQDO�5HVHDUFK�&RXQFLO����������¶(QYLURQPHQWDO�1HXURWR[LFRORJ\·��1DWLRQDO�5HVHDUFK�&RXQFLO��1DWLRQDO�
$FDGHP\�3UHVV��:DVKLQJWRQ�'&��

15&��1DWLRQDO�5HVHDUFK�&RXQFLO����������¶3HVWLFLGHV�,Q�7KH�'LHWV�RI�,QIDQWV�$QG�&KLOGUHQ·��1DWLRQDO�5HVHDUFK�
&RXQFLO��1DWLRQDO�$FDGHP\�3UHVV��:DVKLQJWRQ�'&��

1HHGOHPDQ�+/���������¶(QYLURQPHQWDO�1HXURWR[LQV�DQG�$WWHQWLRQ�'HILFLW�'LVRUGHU·��SDSHU�WR�WKH�1HZ�<RUN�
$FDGHP\�RI�0HGLFLQH�FRQIHUHQFH�RQ�(QYLURQPHQWDO�7R[LQV�DQG�&KLOGUHQ·V�1HXURORJLFDO�'LVRUGHUV��7KH�&HQWUH�
IRU�&KLOGUHQ·V�+HDOWK�DQG�(QYLURQPHQW��0RXQW�6LQDL�6FKRRO�RI�0HGLFLQH��1HZ�<RUN��������0D\�������
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� ��
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%ULWLVK�-RXUQDO�RI�5DGLRORJ\�������������

3DWDQGLQ�6��.RRSPDQ�(VVHERRP�&��'H�5LGGHU�0$-��:HLVJODV�.XSHUXV�1��6DXHU�3--���������¶(IIHFWV�RI�
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3HGLDW�5HV������������������

3HDW�-.��¶&DQ�DVWKPD�EH�SUHYHQWHG"�(YLGHQFH�IURP�HSLGHPLRORJLFDO�VWXGLHV�RI�FKLOGUHQ�LQ�$XVWUDOLD�DQG�1HZ�
=HDODQG�LQ�WKH�ODVW�GHFDGH·��&OLQ�([S�$OOHUJ\������������������

3KLOLS�$7�	�*HUVRQ�%���������¶/HDG�3RLVRQLQJ�3DUW�,��,QFLGHQFH��HWLRORJ\�DQG�WR[LFRNLQHWLFV·��&OLQLFV�LQ�
/DERUDWRU\�0HGLFLQH���������SS����������

3ODWWV�0LOOV�7$(��&DUWHU�0&���������¶$VWKPD�DQG�LQGRRU�H[SRVXUH�WR�DOOHUJHQV·��1�(QJO�-�0HG����������������
������

3RFRFN��6-��6PLWK��0��%DJKXUVW��3���������¶(QYLURQPHQWDO�OHDG�DQG�FKLOGUHQ·V�LQWHOOLJHQFH��$�V\VWHPDWLF�UHYLHZ�RI�
WKH�HSLGHPLRORJLFDO�HYLGHQFH·��%0-������������������

3RJRGD��-0�	�3UHVWRQ�0DUWLQ�6���������¶+RXVHKROG�SHVWLFLGHV�DQG�ULVN�RI�SHGLDWULF�EUDLQ�WXPRXUV·��(QYLURQ�
+HDOWK�3HUVSHFW����������������������

3RUWHUILHOG�6���������¶9XOQHUDELOLW\�RI�WKH�GHYHORSLQJ�EUDLQ�WR�WK\URLG�DEQRUPDOLWLHV��(QYLURQPHQWDO�LQVXOWV�WR�WKH�
WK\URLG�V\VWHP·��(QYLURQ�+HDOWK�3HUVSHFW������������6XSSO��������������

5DELQRZLW]�0��/HYLWRQ�$��1HHGOHPDQ�+���������¶/HDG�LQ�PLON�DQG�LQIDQW�EORRG��D�GRVH�UHVSRQVH�PRGHO·��$UFK�
(QYLURQPHQWDO�KHDOWK����������

5RGLHU�30���������¶9XOQHUDEOH�SHULRGV�DQG�SURFHVVHV�GXULQJ�FHQWUDO�QHUYRXV�V\VWHP�GHYHORSPHQW·��(QYLURQ�
+HDOWK�3HUVSHFW�9RO�������6XSSO���SS����������

5RGLHU�30���������¶'HYHORSLQJ�EUDLQ�DV�D�WDUJHW�IRU�WR[LFLW\·��(QYLURQ�+HDOWK�3HUVSHFW��9RO������6XSSO����SS����
����

5RJDQ�:-��*ODGHQ�%&��0F.LQQH\�-'���������¶1HRQDWDO�HIIHFWV�RI�WUDQVSODFHQWDO�H[SRVXUH�WR�3&%V�DQG�''(·��-��
3HGLDWU�����������SS��������

5\ODQGHU�/��6WU|PEHUJ�8��+DJPDU�/���������¶'HFUHDVHG�ELUWK�ZHLJKW�DPRQJ�LQIDQWV�ERUQ�WR�ZRPHQ�ZLWK�D�KLJK�
GLHWDU\�LQWDNH�RI�ILVK�FRQWDPLQDWHG�ZLWK�SHUVLVWHQW�RUJDQRFKORULQH�FRPSRXQGV·��6FDQG��-��:RUN�(QYLURQ��+HDOWK�
����S������

5\ODQGHU�/��6WURPEHUJ�8��'\UHPDUN�(��2VWPDQ�&��1LOVVRQ�(KOH�3��+DJPDU�/���������¶3RO\FKORULQDWHG�ELSKHQ\OV�
LQ�WKH�EORRG�SODVPD�DPRQJ�6ZHGLVK�IHPDOH�ILVK�FRQVXPHUV�LQ�UHODWLRQ�WR�ORZ�ELUWK�ZHLJKW·��$P�-�(SLGHPLRO�������
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6DUJHQW�-'���������¶7KH�UROH�RI�QXWULWLRQ�LQ�WKH�SUHYHQWLRQ�RI�OHDG�SRLVRQLQJ�LQ�FKLOGUHQ·��3HGLDWU��$QQ�����������
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7D\ORU�:5��1HZDFKHFN�3:���������¶,PSDFW�RI�FKLOGKRRG�DVWKPD�RQ�KHDOWK·��3HGLDWULFV�������������������

7LOVRQ�+���������¶'HYHORSPHQWDO�1HXURWR[LFRORJ\�5LVN�$VVHVVPHQW·��LQ�¶1HXURWR[LFRORJ\��$SSURDFKHV�DQG�
0HWKRGV·��$FDGHPLF�3UHVV��1HZ�<RUN��
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