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VLQJOH�URZ �UHSDLU� �$ �VXEJURXS �DQDO\VLV �ZDV �SHUIRUPHG �ZLWK �� �DUWLFOHV �>��� ���� ��� �� ���@ �VWXG\LQJ �WKH �RXWFRPH �LQ
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VLJQLILFDQW �EHQHILW �RI �GRXEOH�URZ �UHSDLU �ZDV �REVHUYHG �LQ �WKH �VXEJURXS �RI �WHDUV �JUHDWHU �WKDQ �� �FP� �+RZHYHU� �WKHVH
GLIIHUHQFHV�ZHUH�QRW�FOLQLFDOO\�VLJQLILFDQW�

7KH �DXWKRUV �FRQFOXGHG �WKDW �WKH �UHSDLU �RI �URWDWRU �FXIIV �XVLQJ �DUWKURVFRSLF �'5 �VXWXUH �DQFKRU �WHFKQLTXHV �KDV �D
VLJQLILFDQWO\ �KLJKHU �UDWH �RI �WHQGRQ �KHDOLQJ� �DV �GHWHUPLQHG �E\ �LPDJLQJ� �WKDQ �GRHV �DUWKURVFRSLF �65 �VXWXUH �DQFKRU
WHFKQLTXHV��+RZHYHU��WKLV�KHDOLQJ�KDV�QRW�EHHQ�XQLYHUVDOO\�VKRZQ�WR�WUDQVODWH�LQWR�LPSURYHG�RYHUDOO�FOLQLFDO�IXQFWLRQ�LQ
SDWLHQWV��7KXV��'5�UHSDLU�VKRXOG�EH�XVHG�LQ�FDUHIXOO\�VHOHFWHG�SDWLHQWV�



6XPPDU\�RI�0HWD�$QDO\VHV�'HDOLQJ�ZLWK�6LQJOH�5RZ�YHUVXV�'RXEOH�5RZ�5HSDLU 7KH�2SHQ�2UWKRSDHGLFV�-RXUQDO��������9ROXPH���������

=KDQJ�HW�DO��>��@�LQFOXGHG���OHYHO�,�>�������������������@�DQG���OHYHO�,,�>������@�VWXGLHV�ZLWK�D�WRWDO�RI�����SDWLHQWV�LQ
WKH�PHWD�DQDO\VLV��0LQLPXP�IROORZ�XS�ZDV���\HDUV��UDQJH�����d������PRQWKV���&OLQLFDO�RXWFRPH�PHDVXUHPHQWV�ZHUH�WKH
$6(6�VFRUH� �8&/$�VFRUH� �DQG�FRQVWDQW �VFRUH� �$GGLWLRQDOO\ �VWUXFWXUDO �RXWFRPHV�FRQILUPLQJ�UH�WHDUV �ZHUH �DQDO\]HG
GLYLGLQJ�WKRVH�LQWR�IXOO�WKLFNQHVV�UH�WHDUV��SDUWLDO�WKLFNQHVV�UH�WHDUV��DQG�FXII�LQWHJULW\��7KH�DXWKRUV�IRXQG�VLJQLILFDQWO\
ORZHU�$6(6�VFRUHV�DQG�8&/$�VFRUHV�DIWHU�VLQJOH�URZ�UHSDLU�FRPSDUHG�ZLWK�GRXEOH�URZ�UHSDLU��PHDQ�GLIIHUHQFH��������
����&,��������WR��������PHDQ�GLIIHUHQFH�������������&,��������WR��������UHVSHFWLYHO\���1R�GLIIHUHQFH�ZDV�VHHQ�ZLWK
UHVSHFW�WR�WKH�FRQVWDQW�VFRUH��:LWK�UHVSHFW�WR�SRVW�RSHUDWLYH�URWDWRU�FXII�LQWHJULW\��WKH�UHODWLYH�ULVN�RI�FXII�LQWHJULW\�ZDV
����ORZHU�LQ�WKH�65�JURXS��UHODWLYH�ULVN������������&,�������WR�������S� ����������7KH�UHODWLYH�ULVN�RI�SDUWLDO�WKLFNQHVV
WHDUV�ZDV�����KLJKHU�LQ�WKH�65�JURXS��UHODWLYH�ULVN������������&,�������WR�������S� ���������1R�GLIIHUHQFHV�ZHUH�VHHQ
IRU �IXOO�WKLFNQHVV �WHDUV� �$ �VXEJURXS �DQDO\VLV �ZDV �SHUIRUPHG �ZLWK �� �DUWLFOHV �>��� ���� ���@ �VWXG\LQJ �WKH �RXWFRPH �LQ
GHSHQGHQFH �RQ �URWDWRU �FXII �WHDU �VL]H ��WHDU �VL]HV �OHVV �WKDQ �� �FP �DQG �WHDUV �JUHDWHU �WKDQ �� �FP�� �7KH �DXWKRUV �IRXQG
VLJQLILFDQW�KLJKHU�8&/$�VFRUHV��DQG�$6(6�VFRUHV�LQ�WKH�SDWLHQWV�ZLWK�ODUJH�WR�PDVVLYH�WHDUV�LQ�WKH�'5�JURXS��PHDQ
GLIIHUHQFH�������������&,��������WR��������PHDQ�GLIIHUHQFH�������������&,��������WR��������UHVSHFWLYHO\���ZKHUHDV�QR
GLIIHUHQFHV�ZHUH�VHHQ�LQ�WKRVH�SDWLHQWV�ZLWK�VPDOO�WR�PHGLXP�WHDU�VL]HV�

7KH �DXWKRUV �FRQFOXGHG �WKDW �WKH �'5 �IL[DWLRQ �WHFKQLTXH �LQFUHDVHV �WKH �SRVW�RSHUDWLYH �URWDWRU �FXII �LQWHJULW\ �DQG
LPSURYHV�WKH�FOLQLFDO�RXWFRPHV��HVSHFLDOO\�IRU�WHDU�VL]HV�JUHDWHU�WKDQ���FP��)RU�WHDU�VL]HV�OHVV�WKDQ���FP��WKHUH�ZDV�QR
GLIIHUHQFH�LQ�FOLQLFDO�RXWFRPHV�EHWZHHQ�WKH�WZR�WHFKQLTXHV�

;X�HW�DO��>��@�LQFOXGHG���OHYHO�,�>���������������@�DQG���OHYHO�,,�>��������������@�VWXGLHV�ZLWK�D�WRWDO�RI�����SDWLHQWV�
7KH�PHDQ�IROORZ�XS�WLPH�UDQJHG�IURP����WR����PRQWKV��&OLQLFDO�RXWFRPH�PHDVXUHPHQWV�ZHUH�WKH�$6(6�VFRUH��8&/$
VFRUH��FRQVWDQW�VFRUH��UDQJH�RI�PRWLRQ��520��RI�WKH�VKRXOGHU��DQG�PXVFOH�VWUHQJWK��$GGLWLRQDOO\�VWUXFWXUDO�RXWFRPHV
FRQILUPLQJ �UH�WHDUV �ZHUH �DQDO\]HG� �7KH �DXWKRUV �IRXQG �VLJQLILFDQWO\ �KLJKHU �$6(6 �VFRUHV �LQ �WKH �'5 �JURXS ��PHDQ
GLIIHUHQFH������������&,�������WR��������D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�UH�WHDU�UDWH��IDYRULQJ�'5�UHSDLUV��ULVN
UDWLR������������������WR��������DQG�VLJQLILFDQWO\�KLJKHU�LQWHUQDO�URWDWLRQ�LQ�WKH�'5�SDWLHQWV��PHDQ�GLIIHUHQFH�����������
&,�������WR��������1R�IXUWKHU�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�VHHQ��$�VXEJURXS�DQDO\VLV�ZDV�SHUIRUPHG�ZLWK���DUWLFOHV�>���
������@�VWXG\LQJ�WKH�RXWFRPH�LQ�GHSHQGHQFH�RQ�URWDWRU�FXII�WHDU�VL]H��WHDU�VL]HV�OHVV�WKDQ���FP�DQG�WHDUV�JUHDWHU�WKDQ��
FP���7KH�DXWKRUV�IRXQG�VLJQLILFDQW�KLJKHU�8&/$�VFRUHV��DQG�$6(6�VFRUHV�LQ�WKH�SDWLHQWV�ZLWK�ODUJH�WR�PDVVLYH�WHDUV�LQ
WKH �'5 �JURXS ��PHDQ �GLIIHUHQFH� ������� ���� �&,� ������ �WR ������� �PHDQ �GLIIHUHQFH� ������ ���� �&,� ����� �WR ������
UHVSHFWLYHO\�� �ZKHUHDV �QR �GLIIHUHQFHV �ZHUH �VHHQ �LQ �WKRVH �SDWLHQWV �ZLWK �VPDOO �WR �PHGLXP �WHDU �VL]HV�

7KH�DXWKRUV�FRQFOXGHG�WKDW�VRPH�RI�WKH�RXWFRPH�PHDVXUHPHQWV�VKRZHG�VLJQLILFDQWO\�EHWWHU�UHVXOWV�DIWHU�'5�UHSDLU�
ZKHUHDV �RWKHUV �FRXOG �QRW �ILQG �VLJQLILFDQW �GLIIHUHQFHV� �+RZHYHU� �ODUJHU �WHDUV ��! �� �FP� �VKRZ�VWDWLVWLFDOO\ �VLJQLILFDQW
LPSURYHG�IXQFWLRQDO�RXWFRPHV�ZLWK�'5�UHSDLUV�

0LOOHWW�HW�DO��>��@�LQFOXGHG�OHYHO�,�VWXGLHV�RQO\��$�WRWDO�RI���VWXGLHV�ZHUH�LQFOXGHG�>�����������������������@�ZLWK�D
WRWDO �RI �����SDWLHQWV �DQG�D �PHDQ�IROORZ�XS�RI ������PRQWKV� �&OLQLFDO �RXWFRPH�PHDVXUHPHQWV �ZHUH�WKH�$6(6�VFRUH�
8&/$ �VFRUH� �DQG �WKH �FRQVWDQW �VFRUH� �$GGLWLRQDOO\ �VWUXFWXUDO �RXWFRPHV �FRQIRUPLQJ �UH�WHDUV �ZHUH �DQDO\]HG� �1R
VLJQLILFDQW�GLIIHUHQFHV�ZHUH�VHHQ�LQ�SUHRSHUDWLYH�DQG�SRVWRSHUDWLYH�FKDQJH�LQ�DOO�FOLQLFDO�VFRUHV�EHWZHHQ�WKH�65�DQG�'5
JURXSV��+RZHYHU��WKHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�LQFUHDVHG�ULVN�RI�LPDJLQJ�SURYHQ�UH�WHDUV�LQ�WKH�65�JURXS��UHODWLYH
ULVN������������&,�������WR�������S� ��������

7KH�DXWKRUV�FRQFOXGHG�WKDW�65�UHSDLUV�UHVXOWHG�LQ�D�VLJQLILFDQWO\�KLJKHU�UH�WHDU�UDWH�FRPSDUHG�ZLWK�'5�UH�WHDUV�
+RZHYHU��WKHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�LQ�RXWFRPH�VFRUHV�EHWZHHQ�65�DQG�'5�UHSDLUV�

<LQJ�HW�DO��>��@�LQFOXGHG���OHYHO�,�>�����������������������@�DQG���OHYHO�,,�>��������������@�VWXGLHV�ZLWK�D�WRWDO�RI����
SDWLHQWV�LQ�WKH�PHWD�DQDO\VLV��7KH�PHDQ�IROORZ�XS�WLPH�ZDV������PRQWKV��UDQJH����WR����PRQWKV���&OLQLFDO�RXWFRPH
PHDVXUHPHQWV�ZHUH�WKH�$6(6�VFRUH��8&/$�VFRUH��FRQVWDQW�VFRUH��VKRXOGHU�PXVFOH�VWUHQJWK��UDQJH�RI�PRWLRQ��VXUJLFDO
WLPH� �DQG �SDWLHQW �VDWLVIDFWLRQ� �$GGLWLRQDOO\ �VWUXFWXUDO �RXWFRPHV �FRQILUPLQJ �UH�WHDUV �ZHUH �DQDO\]HG� �1R �VWDWLVWLFDOO\
VLJQLILFDQW�DQG�FOLQLFDOO\�UHOHYDQW�GLIIHUHQFH�ZDV�VHHQ�LQ�FOLQLFDO�RXWFRPH�VFRUHV��PXVFOH�VWUHQJWK��WHQGRQ�KHDOLQJ��DQG
SDWLHQW�VDWLVIDFWLRQ��2SHUDWLYH�WLPH�ZDV�VLJQLILFDQWO\�ORQJHU�IRU�'5�UHSDLU�WKDQ�65�UHSDLU��VWDQGDUG�PHDQ�GLIIHUHQFH�
�����������&,�������WR��������S ����������$GGLWLRQDOO\��8&/$�VFRUHV�DW�ILQDO�IROORZ�XS�ZHUH�LQ�IDYRU�RI�'5�UHSDLU�
+RZHYHU��WKH�GLIIHUHQFHV�ZHUH�QRW�FOLQLFDOO\�UHOHYDQW��$�VXEJURXS�DQDO\VLV�ZDV�SHUIRUPHG�ZLWK���DUWLFOHV�>����������@
VWXG\LQJ�WKH�RXWFRPH�LQ�ODUJH�URWDWRU�FXII�WHDUV��WHDUV�JUHDWHU�WKDQ���FP���$�VPDOO�VWDWLVWLFDOO\�VLJQLILFDQW�EHQHILW�RI�'5
UHSDLU�ZDV�REVHUYHG�LQ�WKH�VXEJURXS�RI�WHDUV�JUHDWHU�WKDQ���FP�FRQFHUQLQJ�WKH�8&/$�VFRUH�DQG�WKH�H[WHUQDO�URWDWLRQ
VKRXOGHU�VWUHQJWK�LQGH[��PHDQ�GLIIHUHQFH�����������&,�������WR�������S� ��������PHDQ�GLIIHUHQFH������������&,�������WR
������S� �������UHVSHFWLYHO\��



������7KH�2SHQ�2UWKRSDHGLFV�-RXUQDO��������9ROXPH��� 6SLHJO�HW�DO�

7KH �DXWKRUV �FRQFOXGHG �WKDW �EDVHG �RQ �WKH �SDXFLW\ �RI �KLJK�TXDOLW\ �HYLGHQFH �LW �LV �GLIILFXOW �WR �UHDFK �GHILQLWLYH
UHFRPPHQGDWLRQV� �1R �GHILQLWH �FRQFOXVLRQ �FRXOG �EH �GUDZQ�DERXW �GLIIHUHQFHV �LQ �WKH �RYHUDOO �RXWFRPH�RI �'5�DQG �65
WHFKQLTXHV�IRU�UHSDLULQJ�VPDOO�DQG�PHGLXP�����FP��RU�ODUJH�WR�PDVVLYH��!��FP��URWDWRU�FXII�WHDUV��HYHQ�WKRXJK�VRPH
PHDVXUHV�RI�FOLQLFDO�RXWFRPH�VKRZHG�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�ERWK�WHFKQLTXHV�

7KH�FRQFOXVLRQV�RI�DOO���PHWD�DQDO\VHV�DUH�VXPPDUL]HG�LQ�7DEOH���
7DEOH����0DLQ�FRQFOXVLRQ�RI�WKH�PHWD�DQDO\VHV�

3ULPDU\�VWXGLHV
&RQFOXVLRQ��6WDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�65�DQG�'5�UHSDLU

&OLQLFDO�2XWFRPH�LQ�VPDOO�WR�PRGHUDWH�WHDUV������FP� &OLQLFDO�2XWFRPH�LQ�ODUJH�WR�PDVVLYH�WHDUV�!���FP� 6WUXFWXUDO�KHDOLQJ

3HUVHU�HW�DO� 1R�GLIIHUHQFH 1R�GLIIHUHQFH
3UDVDWKDSRUQ�HW�DO� 1R�GLIIHUHQFH '5��6XSHULRU�6+
6KHLEDQL�5DG�HW�DO� 1R�GLIIHUHQFH 1RW�HYDOXDWHG

&KHQ�HW�DO� 1R�GLIIHUHQFH '5��+LJKHU�8&/$�$6(6 '5��6XSHULRU�6+
=KDQJ�HW�DO� 1R�GLIIHUHQFH '5��+LJKHU�8&/$�$6(6 '5��6XSHULRU�6+
;X�HW�DO� 1R�GLIIHUHQFH '5��+LJKHU�8&/$�$6(6 '5��6XSHULRU�6+

0LOOHWW�HW�DO� 1R�GLIIHUHQFH '5��6XSHULRU�6+
<LQJ�HW�DO� 1R�GLIIHUHQFH '5��+LJKHU�8&/$�$6(6 '5��6XSHULRU�6+

65��6LQJOH�URZ��'5��'RXEOH�URZ��6+��6WUXFWXUDO�KHDOLQJ

',6&866,21

7KH�PDMRULW\�RI�WKH�VWXGLHV�KDYH�VKRZQ�D�KLJKHU�UH�WHDU�UDWH�DIWHU�65�UHSDLU��+RZHYHU��WKH�VXSHULRU�WHQGRQ�KHDOLQJ
DIWHU�'5�UHSDLU�GLG�QRW�FRUUHODWH�ZLWK�LPSURYHG�RYHUDOO�FOLQLFDO�VKRXOGHU�IXQFWLRQ��2YHUDOO��QR�FOLQLFDO�GLIIHUHQFHV�ZHUH
VHHQ�DIWHU�D�IROORZ�XS�UDQJLQJ�IURP����WR����PRQWKV��,Q�FRQWUDVW��VRPH�PHDVXUHV�RI�FOLQLFDO�RXWFRPHV�VKRZHG�VXSHULRU
UHVXOWV�LQ�SDWLHQWV�ZLWK�ODUJH�RU�PDVVLYH�WHDUV��WUHDWHG�E\�'5�UHSDLU�FRPSDUHG�WR�D�65�WHFKQLTXH�

0DVFDUHQKDV�HW�DO��>��@�SHUIRUPHG�D�V\VWHPLF�UHYLHZ�RI�RYHUODSSLQJ�PHWD�DQDO\VLV�LQ������DQG�LQFOXGHG���PHWD�
DQDO\VHV�>�������������������@��,Q�FRQWUDVW�WR�WKHLU�VWXG\��ZH�H[FOXGHG�WKH�VWXG\�E\�'H+DDQ�HW�DO��>��@�EHFDXVH�RI�WKH�ORZ
2[PDQ�*X\DWW �VFRUH �RI �� �DQG �LQFOXGHG �WKH �VWXG\ �E\ �<LQJ �HW �DO� �>��@ �ZKLFK �ZDV �SXEOLVKHG �DIWHUZDUGV� �6LPLODUO\�
0DVFDUHQKDV�HW�DO��>��@�FRQFOXGHG�WKDW�'5�5&5�UHVXOWV�LQ�KLJKHU�UDWHV�RI�VWUXFWXUDO�KHDOLQJ��+RZHYHU��WKH�DXWKRUV�DVNHG
IRU�IXUWKHU�FRVW�HIIHFWLYHQHVV�UHVHDUFK�WR�H[DPLQH�ZKHWKHU�WKH�VXSHULRU�VWUXFWXUDO�KHDOLQJ�IROORZLQJ�'5�UHSDLU�DUH�VWLOO
VLJQLILFDQW�ZKHQ�DFFRXQWLQJ�IRU�WKH�KLJKHU�LPSODQW�FRVWV�DQG�ORQJHU�RSHUDWLQJ�WLPH��$GGLWLRQDOO\��WKH�EHQHILFLDO�HIIHFW�RI
WLVVXH�FRPSUHVVLRQ�RQ�URWDWRU�FXII�WHDUV�DQG�FOLQLFDO�KHDOLQJ�PXVW�EH�GHOLQHDWHG�PRUH�FOHDUO\�

6LPLODUO\��WKH�ODWHVW�PHWD�DQDO\VLV�E\�<LQJ�HW�DO��>��@��ZKR�LQFOXGHG�D�WRWDO�RI����VWXGLHV�ZLWK�����SDWLHQWV�IRXQG�QR
FOLQLFDOO\�UHOHYDQW�GLIIHUHQFHV�EHWZHHQ�65�XQG�'5�UHSDLUV��+RZHYHU��E\�SHUIRUPLQJ�D�VXEJURXS�DQDO\VLV�VWXG\LQJ�WKH
HIIHFW�RI�WHDU�VL]H��D�VPDOO�VWDWLVWLFDOO\�VLJQLILFDQW�EHQHILW�RI�'5�UHSDLU�ZDV�REVHUYHG�LQ�SDWLHQWV�ZLWK�WHDUV�JUHDWHU�WKDQ��
FP�

*HQHUDOO\��WKH�SULPDU\�LQWHUHVW�DIWHU�URWDWRU�FXII�UHSDLU�LV�WR�LPSURYH�VKRXOGHU�IXQFWLRQ�DQG�SDWLHQWVg�ZHOO�EHLQJ�
/RZHU�KHDOLQJ�UDWHV�DUH�RI�QR�FRQFHUQV�LI �WKH\�GR�QRW�DIIHFW�WKH�RXWFRPH�QHJDWLYHO\��7KXV��65�UHSDLU�ZRXOG�EH�WKH
SUHIHUUHG�WUHDWPHQW�VWUDWHJ\��HVSHFLDOO\�LQ�VPDOO�DQG�PHGLXP�WHDUV��EDVHG�RQ�WKH�ORZHU�FRVWV�DQG�IDVWHU�RSHUDWLQJ�WLPH�
1RWZLWKVWDQGLQJ��LW�LV�VXUSULVLQJ�WKDW�WKH�KHDOLQJ�UDWH�GRHV�QRW�DIIHFW�WKH�RXWFRPH�FRQVLGHUDEO\��7KHUH�DUH�PDLQO\�WZR
UDWLRQDO�UHDVRQV��ZKLFK�FRXOG�H[SODLQ�WKH�ODFN�RI�FOLQLFDO�GLIIHUHQFHV�LQ�SDWLHQWV�ZLWK�UH�WHDUV�FRPSDUHG�WR�WKRVH�ZLWK
FXII�LQWHJULW\��)LUVW�RI�DOO��WKH�IROORZ�XS�SHULRG�ZDV�DVVHVVHG�WRR�VKRUW��(YHQ�WKRXJK�WKH�PDMRULW\�RI�WKH�SULPDU\�UH�WHDUV
RFFXU�EHWZHHQ�VL[�DQG�WZHQW\�VL[�ZHHNV�DIWHU�DUWKURVFRSLF�URWDWRU�FXII�UHSDLU�>��@��VRPH�HYLGHQFH�H[LVW�WKDW�URWDWRU�FXII
WHDUV�FDQ�UHPDLQ�DV\PSWRPDWLF�IRU�VHYHUDO�\HDUV�XQWLO�WKH\�EHFRPH�DSSDUHQW��0DOO�HW�DO��>��@�DQDO\]HG�����SDWLHQWV�ZLWK
DV\PSWRPDWLF�URWDWRU�FXII�WHDUV��2QO\�����RI�WKRVH�SDWLHQWV�EHFDPH�V\PSWRPDWLF�DIWHU�D�SHULRG�RI���\HDUV��,Q�DGGLWLRQ�
<DPDJXFKL�HW�DO��>��@�VWXGLHG����SDWLHQWV�ZLWK�DV\PSWRPDWLF�URWDWRU�FXII�WHDUV�DQG�IRXQG�WKDW�DERXW�KDOI�RI�WKH�SDWLHQWV
������EHFDPH�V\PSWRPDWLF �DIWHU �D �PHDQ�RI ���� �\HDUV� �6LPLODUO\� �0RRVPD\HU �HW �DO� �>��@ �REVHUYHG����SDWLHQWV �ZLWK
DV\PSWRPDWLF�URWDWRU�FXII�WHDUV�RYHU�D�SHULRG�RI���\HDUV��(LJKWHHQ�RI�WKRVH�������GHYHORSHG�V\PSWRPV�GXULQJ�WKLV�WLPH
VSDQ��7KH�PHDQ�IROORZ�XS�RI�DOO�PHWD�DQDO\VHV�UDQJHG�IURP������WR������PRQWKV��7KXV��LW�LV�SRVVLEOH�WKDW�WKH�JUDGXDO
WUDQVIRUPDWLRQ�WR �FOLQLFDOO\ �V\PSWRPDWLF �URWDWRU �FXII �WHDUV �PD\�WDNH �D �ORQJHU �WLPH� �7KXV �D �FRQVLGHUDEOH �QXPEHU �RI
SDWLHQWV�ZLWK�UH�WHDUV�PD\�KDYH�QRW�GHYHORSHG�UHOHYDQW�V\PSWRPV�DW�WKH�WLPH�ZKHQ�WKHVH�VWXGLHV�HQGHG��$GGLWLRQDOO\�
WKHUH�PLJKW�EH�D�ODFN�RI�VXIILFLHQW�VKRXOGHU�VFRUHV��/XELDWRZVNL�HW�DO��>��@�DQDO\]HG�����SDWLHQWV�DIWHU�DQ�DYHUDJH�RI���
PRQWKV�DIWHU�URWDWRU�FXII�UHSDLU��7KH\�IRXQG�FXII�LQWHJULW\�LQ������FRPSOHWH�UH�WHDUV�LQ�����DQG�SDUWLDO�UH�WHDUV�LQ����



6XPPDU\�RI�0HWD�$QDO\VHV�'HDOLQJ�ZLWK�6LQJOH�5RZ�YHUVXV�'RXEOH�5RZ�5HSDLU 7KH�2SHQ�2UWKRSDHGLFV�-RXUQDO��������9ROXPH���������

RI�WKH�SDWLHQWV��7KH�DXWKRUV�IRXQG�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�VKRXOGHU�VFRUHV��$6(6��8&/$��9$6��520��UHODWHG
WR�WKH�TXDOLW\�RI�KHDOLQJ��,Q�FRQWUDVW��WKHUH�ZDV�D�GLIIHUHQFH�XVLQJ�LVRNLQHWLF�WHVWV��7KH\�REVHUYHG���d�����GHILFLWV�LQ
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