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ABSTRACT

Artificial intelligence (AI) is revolu-
tionizing healthcare with innovati-
ve tools that promise to transform 
various aspects of the field. Among 
these, Large Language Models 
(LLMs) like ChatGPT stand out for 
their versatility and popularity. This 
paper explores the application of 
GenGPT, a variant specifically trai-
ned on scientific and specialized 
databases, to genetic counseling 
in the reproductive context. Despite 
its potential to enhance efficiency 
and patient support, concerns ari-
se about its ability to handle com-
plex and sensitive decisions, such 
as those involving prenatal and 
preimplantation genetic testing. 
By focusing on often-overlooked 
elements in informed consent li-
terature—namely, trustworthiness 
and value transparency—the paper 
concludes that while such tools can 
support healthcare, they cannot ful-
ly replace the human judgment and 
personalized interaction essential 
in such sensitive areas.
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1. INTRODUCTION

$UWL¿FLDO� LQWHOOLJHQFH� �$,�� LV� UDSLGO\�
WUDQVIRUPLQJ�WKH�PHGLFDO�¿HOG�� LQWUR�
GXFLQJ�JURXQGEUHDNLQJ�WRROV�WKDW�DUH�
UHVKDSLQJ�YDULRXV�DVSHFWV�RI�KHDOWK�
FDUH�� $PRQJ� WKHVH� LQQRYDWLRQV��
JHQHUDWLYH� ODUJH� ODQJXDJH� PRGHOV�
�//0V�� OLNH� &KDW*37� DUH� JDLQLQJ�
LQFUHDVLQJ�SRSXODULW\��7KHVH�PRGHOV�
FDQ� HQJDJH� LQ� FRQYHUVDWLRQDO� H[�
FKDQJHV�DQG�SURGXFH�GLYHUVH�WH[WX�
DO� FRQWHQW�� UDQJLQJ� IURP�HPDLOV�DQG�
DUWLFOHV� WR� FRPSXWHU� FRGH�� VSDUNLQJ�
FRQVLGHUDEOH� H[FLWHPHQW� DERXW� WKHLU�
SRWHQWLDO� DSSOLFDWLRQV� LQ� WKH� FOLQLFDO�
VHWWLQJ���,W�LV�SRVVLEOH�WR�DVVXPH��DV�
FRQ¿UPHG� E\� &KDW*37� LWVHOI��� WKDW�
WKH\�FRXOG�VRRQ�EH�XVHG�WR�IDFLOLWDWH�
WKH�GRFXPHQWDWLRQ�RI�SDWLHQW�UHSRUWV��
LPSURYH� GLDJQRVWLF� DFFXUDF\��� DQG�
DVVLVW�LQ�YDULRXV�FOLQLFDO�FDUH���+RZ�
HYHU�� WKHUH� DUH� DOVR� LPSRUWDQW� FRQ�
FHUQV�UHJDUGLQJ�KDOOXFLQDWLRQV��ELDV�
HV���VWHUHRW\SH�IDEULFDWLRQ���DQG�ULVNV�
WR�SDWLHQW�SULYDF\��

<HW�� LW� LV� FUXFLDO� WR� UHFRJQL]H� WKDW�
FXUUHQW� PRGHOV� DUH� QRW� VSHFL¿FDOO\�
GHVLJQHG� IRU� KHDOWKFDUH� XVH�� 7KH�
IROORZLQJ� SDSHU� H[SORUHV� WKH� SRWHQ�
WLDO� DSSOLFDWLRQ� RI� D� YDULDQW� VSHFL¿�
FDOO\� GHVLJQHG� IRU� PHGLFDO� DSSOLFD�
WLRQV��VXFK�DV�WKH�UHFHQWO\�SURSRVHG�
%LR*37��� D� GRPDLQ�VSHFL¿F� JHQHU�
DWLYH� SUH�WUDLQHG� WUDQVIRUPHU� ODQ�
JXDJH� PRGHO� IRU� ELRPHGLFDO� WH[W�
JHQHUDWLRQ� DQG� PLQLQJ��� LQ� RQH� RI�
WKH�PRVW�HPHUJLQJ��KLJK�LQIRUPDWLRQ�
DQG� HWKLFDOO\� FRPSOH[� ¿HOG�� JHQHWLF�
FRXQVHOLQJ� LQ� WKH� SURFUHDWLYH� FRQ�
WH[W�� ,QGHHG��RQH�RI� WKH�PRVW�SURP�
LVLQJ� DSSOLFDWLRQ� IRU� //0V� LQ� WHUPV�
RI�VWUHDPOLQLQJ�KHDOWKFDUH�UHVRXUFHV�
DQG�RSWLPL]LQJ�KRVSLWDO�KXPDQ�FDS�
LWDO� LV� SDWLHQW� VXSSRUW���� +RZHYHU��
UHJDUGLQJ� WKLV� VSHFL¿F�XVH�FDVH��DV�
DOUHDG\� KLJKOLJKWHG� LQ� VRPH� SDSHUV�
RQ�WKH�XVH�RI�&KDW*37�LQ�SV\FKRWHU�
DS\���� H[SHULPHQWV� VKRZ� WKDW� ZKLOH�
&KDW*37�LV�D�JRRG�FDXVDO�LQWHUSUHW�
HU���� LW� LV�QRW�D�JRRG�FDXVDO� UHDVRQ�
HU����7KLV�UDLVHV�VLJQL¿FDQW�FRQFHUQV�
DERXW�LWV�DELOLW\�WR�HIIHFWLYHO\�DVVLVW�LQ�
PDNLQJ� LQIRUPHG� GHFLVLRQV�� SDUWLF�
XODUO\� LQ� FULWLFDO� DQG� VHQVLWLYH� DUHDV�
VXFK�DV�JHQRPH�GULYHQ�UHSURGXFWLYH�
GHFLVLRQ�PDNLQJ�

2. LLMS AND DATA-DRIVEN MEDI-
CINE

7KH� PDMRULW\� RI� XV� KDYH� QRZ� HQ�
FRXQWHUHG� &KDW*37�� ZLWQHVVLQJ�
¿UVWKDQG�LWV�UHPDUNDEOH�DELOLW\�WR�DQ�
DO\]H�� SURFHVV�� DQG� UHLQWHUSUHW� YDVW�
DPRXQWV�RI�GDWD�ZLWK�XQSUHFHGHQWHG�
VSHHG� DQG� SUHFLVLRQ�� &RQVHTXHQW�
O\�� //0V� KROG� JUHDW� SRWHQWLDO� ZLWKLQ�
WKH� LQFUHDVLQJO\�GDWD�GULYHQ�PHGLFDO�
¿HOG����7KHLU�DSSOLFDWLRQV�UDQJH�IURP�

LGHQWLI\LQJ�UHVHDUFK�SULRULWLHV�WR�VXS�
SRUWLQJ� KHDOWKFDUH� SURIHVVLRQDOV� LQ�
FOLQLFDO� DQG� ODERUDWRU\� GLDJQRVWLFV��
$GGLWLRQDOO\�� WKH\� FDQ� DVVLVW� PHGL�
FDO� VWXGHQWV�� GRFWRUV�� QXUVHV�� DQG�
RWKHU�KHDOWKFDUH�SURYLGHUV�LQ�VWD\LQJ�
XSGDWHG� RQ� DGYDQFHPHQWV� LQ� WKHLU�
¿HOGV��2QH�RI�WKH�PRVW�SHFXOLDU�DQG�
FULWLFDO� DSSOLFDWLRQ�RI� //0V� LQ�PHGL�
FLQH�FRXOG�EH�WKHLU�UROH�LQ�GHYHORSLQJ�
YLUWXDO� DVVLVWDQWV� DLPHG� DW� KHOSLQJ�
SDWLHQWV�PDQDJH�WKHLU�KHDOWK����6XFK�
DSSOLFDWLRQV� KDYH� WKH� SRWHQWLDO� QRW�
RQO\�WR�RIIHU�FRVW�HIIHFWLYH��VFDODEOH��
DQG� LQFOXVLYH� VROXWLRQV� EXW� DOVR� WR�
GULYH� KHDOWKFDUH� WRZDUG� PRUH� SHU�
VRQDOL]HG�GLJLWDO�KHDOWK�HFRV\VWHPV��
7KHVH�DGYDQFHPHQWV�DUH�SDUWLFXODU�
O\�FUXFLDO�LQ�FOLQLFDO�JHQRPLFV��ZKHUH�
WKH� HIIHFWLYH� JRYHUQDQFH�� LQWHUSUH�
WDWLRQ��DQG�FRPPXQLFDWLRQ�RI�H[WHQ�
VLYH� GDWD� IURP� JHQRPH� VHTXHQFLQJ�
DQG� SRSXODWLRQ�OHYHO� VWXGLHV� SRVH�
VLJQL¿FDQW�FKDOOHQJHV�

7KHUHIRUH��WKLV�SDSHU�GHOYHV�LQWR�WKH�
SRWHQWLDO�DSSOLFDWLRQ�RI�D�VSHFLDOL]HG�
YDULDQW� RI� &KDW*37�� ZKLFK� ZH� ZLOO�
UHIHU� WR� DV�*HQ*37�� WUDLQHG� VSHFLI�
LFDOO\� RQ� PHGLFDO� VSHFLDOL]HG� OLWHU�
DWXUH�� ZLWKLQ� WKH� GRPDLQ� RI� JHQHWLF�
DQG� JHQRPLF� VFUHHQLQJ� DQG� WHVWLQJ�
�*67V�����:KLOH�&KDW*37�KDV� EHHQ�
DOUHDG\�WULDOHG�LQ�PHGLFDO�HGXFDWLRQ��
SULPDULO\� IRU� PDQXVFULSW� ZULWLQJ� DQG�
VWDQGDUGL]HG�H[DPV����DQG�JDUQHUHG�
LQWHUHVW� IRU� VWUHDPOLQLQJ� ZRUNÀRZV��
DQG� HGXFDWLQJ� SDWLHQWV� LQ� YDULRXV�
VSHFLDOWLHV�� LQFOXGLQJ� RSKWKDOPROR�
J\����UDGLRORJ\����UKHXPDWRORJ\����DQG�
FDUGLRORJ\����DVVHVVPHQWV�UHJDUGLQJ�
LWV� XWLOLW\� LQ� FOLQLFDO� JHQHWLFV� UHPDLQ�
OLPLWHG�� $� UHFHQW� VWXG\���� SXEOLVKHG�
LQ� WKH� ³$PHULFDQ� -RXUQDO� RI� 0HGL�
FDO�*HQHWLFV´��VXUYH\HG�����JHQHWLF�
FRXQVHORUV� �*&V�� LQ� 1RUWK�$PHULFD�
DERXW�WKH�LQWHJUDWLRQ�RI�&KDW*37�LQWR�
WKHLU�SURIHVVLRQ��$PRQJ�WKH����*&V�
ZKR� VSHQG� VRPH� RI� WKHLU� WLPH� LQ� D�
FOLQLFDO�UROH�������������UHSRUW�XVLQJ�
LW�IRU�VRPH�DVSHFW�RI�WKHLU�ZRUN��7KH�
PRVW� FRPPRQO\� VWDWHG� XVH� LV� GUDIW�
LQJ� FOLQLFDO� GRFXPHQWDWLRQ� LQFOXGLQJ�
FRQVXOW�QRWHV�DQG�UHVXOW�OHWWHUV��0RUH�
VSHFL¿FDOO\��*&V�VDLG� WKDW�&KDW*37�
LV�KHOSIXO� LQ�SURYLGLQJ�SDWLHQW�IULHQG�
O\�ODQJXDJH�VXJJHVWLRQV��JHQHUDWLQJ�
WH[W� IRU� LQIRUPDWLRQDO� ¿OHV�� DQG�¿QG�
LQJ�VXSSRUW�UHVRXUFHV��2I�WKH����*&V�
ZKR� VSHQG� VRPH� SDUW� RI� WKHLU� WLPH�
GRLQJ�UHVHDUFK�������������VD\�WKDW�
WKH�PRVW�FRPPRQO\�XVH�RI�&KDW*37�
LQ� WKLV�VHWWLQJ� LV� WR�KHOS�GUDIW�D� OLWHU�
DWXUH�UHYLHZ�E\�SXOOLQJ�FLWDWLRQV�DQG�
UHIHUHQFHV�DQG�VXPPDUL]LQJ�SDSHUV��
2WKHU� XVHV� LQFOXGHG� DVVLVWLQJ� ZLWK�
GDWD�DQDO\VLV�E\�SURYLGLQJ�JXLGDQFH�
RQ�W\SH�RI�K\SRWKHVLV�WHVWLQJ��ZULWLQJ�
FRGH�IRU�VWDWLVWLFDO�VRIWZDUH��DQG�GH�
YHORSLQJ� WKHPHV� IRU� LQWHUYLHZ�FRGH�
ERRN��0DQ\�RI�WKHVH�SDUWLFLSDQWV�DOVR�
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XVH�&KDW*37�WR�ZULWH�UHVHDUFK�GRF�
XPHQWV� VXFK� DV� JUDQW� DSSOLFDWLRQV��
,5%�SURWRFROV��VXUYH\�TXHVWLRQV�DQG�
LQWHUYLHZ�VFULSWV��0RUH�JHQHUDOO\��WKH�
DELOLW\�WR�VDYH�WLPH�RQ�DGPLQLVWUDWLYH�
WDVNV�ZDV�WKH�PRVW�IUHTXHQWO\�UHSRUW�
HG�EHQH¿W� �������������ZKLFK�FRXOG�
KHOS� DOOHYLDWH� EXUQRXW�� DQ� LVVXH� H[�
DFHUEDWHG� E\� WKH� VLJQL¿FDQW� WLPH�
*&V�VSHQG�RQ�QRQ�FOLQLFDO�GXWLHV���

:H� VHHN� WR� H[WHQG� WKH� FXUUHQW� GLV�
FXVVLRQ� E\� TXHVWLRQLQJ� ZKHWKHU� D�
WRRO� OLNH�*HQ*37�FRXOG�HQDEOH�*&V�
DQG�FOLQLFDO�SURIHVVLRQDOV�WR�GHOHJDWH�
PRUH�WKDQ�MXVW�DGPLQLVWUDWLYH�WDVNV�WR�
$,��%\�LGHQWLI\LQJ�IRXU�OHYHOV�RI�PHGL�
FDO�VHUYLFHV�WKDW�$,�WRROV�FRXOG�SRWHQ�
WLDOO\� SURYLGH���� QDPHO\�� µLQIRUPDWLRQ¶�
�H�J��� XVLQJ� YRLFH� DVVLVWDQWV�� FKDW�
ERWV�� DQG� GLDORJXH�EDVHG� DSSOLFD�
WLRQV� WR� LQLWLDWH� VHOI�FDUH� JXLGDQFH���
µDVVLVWDQFH¶� �H�J��� VHWWLQJ� UHPLQGHUV�
IRU� PHGLFDWLRQ� RU� VHOI�WKHUDS\��� µDV�
VHVVPHQW¶��H�J���LGHQWL¿FDWLRQ��GHWHF�
WLRQ�� SUHGLFWLRQ�ZLWK� GLJLWDO� ELRPDUN�
HUV��DQG�PDQDJHPHQW���DQG�µVXSSRUW¶�
�SUHVFULELQJ�� VXEVWLWXWLQJ�� RU� VXS�
SOHPHQWLQJ� PHGLFDWLRQ� DQG� WKHUDS\�
WRROV��� //0V� KDYH� WKH� SRWHQWLDO� WR�
VLJQL¿FDQWO\�H[SDQG�WKH�UDQJH�RI�YLU�
WXDO�DVVLVWDQW�DSSOLFDWLRQV�WRZDUG�WKH�
µDVVHVVPHQW¶� DQG� µVXSSRUW¶� OHYHOV��
)RFXVLQJ� RQ� WKLV� SDUDGLJP� VKLIW� DO�
ORZV�XV�WR�XQGHUVFRUH�VHYHUDO� WUDGL�
WLRQDOO\�RYHUORRNHG� LVVXHV� UHJDUGLQJ�
WKH�XVH�RI�//0V�LQ�FOLQLFDO�PHGLFLQH��
$ORQJVLGH�WKH�ZHOO�NQRZQ�HWKLFDO�DQG�
OHJDO�FRQVLGHUDWLRQV�DVVRFLDWHG�ZLWK�
//0V�� VXFK�DV�DYRLGLQJ�ELDVHV�DQG�
KDOOXFLQDWLRQV�� DQG� SUHYHQWLQJ� PLV�
LQIRUPDWLRQ�� ZKLFK� FRXOG� SRWHQWLDOO\�
EH�PLWLJDWHG�E\�GHYHORSLQJ�D�PRGHO�
VSHFL¿FDOO\�SUH�WUDLQHG�DQG�GHVLJQHG�
IRU� WKH� SURSRVHG� WDVNV�� WKLV� SDSHU�
DGGUHVVHV�D�FHQWUDO�FRQFHUQ�VSHFL¿F�
WR�*HQ*37��LWV�FDSDELOLW\�WR�HVWDEOLVK�
PHDQLQJIXO� UHODWLRQVKLSV� ZLWK� SUR�
VSHFWLYH�SDUHQWV�WR�VXSSRUW�LQIRUPHG�
DQG� FRQVHQVXDO� UHSURGXFWLYH� FKRLF�
HV�

3. WHAT SHOULD I CONSENT 
TO, AND WHAT INFORMATION 
SHOULD GUIDE MY DECISION?

,Q� PHGLFLQH� DQG� UHVHDUFK�� FRQVHQW�
RFFXUV�ZKHQ�$��ZKR�FRXOG�EH�D�SD�
WLHQW�RU� UHVHDUFK�SDUWLFLSDQW��DJUHHV�
WR�%��ZKR�FRXOG�EH�D�SK\VLFLDQ�RU�UH�
VHDUFKHU��SHUIRUPLQJ�DQ�DFWLRQ�RQ�$�
�VXFK�DV�FRQGXFWLQJ�D�PHGLFDO�WHVW���
&RQVHQW� LV� FRQVLGHUHG� LQIRUPHG�
ZKHQ�$�KDV�EHHQ�SURYLGHG�ZLWK� UHO�
HYDQW� LQIRUPDWLRQ� DQG� SRVVHVVHV�
VXI¿FLHQW� GHFLVLRQ�PDNLQJ� FDSDFLW\��
&RQVHQW� LV� GHHPHG� IXOO\� LQIRUPHG�
ZKHQ� D� FDSDFLWDWHG� �RU� FRPSHWHQW��
SDWLHQW�RU� UHVHDUFK�SDUWLFLSDQW��KDY�
LQJ� UHFHLYHG� FRPSOHWH� GLVFORVXUHV�
DQG� FRPSUHKHQGHG� DOO� LQIRUPDWLRQ�

GLVFORVHG��YROXQWDULO\�DJUHHV�WR�WUHDW�
PHQW�RU�SDUWLFLSDWLRQ����

$FKLHYLQJ� WKLV� VWDQGDUG� LV� FKDOOHQJ�
LQJ�� LI�QRW� LPSRVVLEOH�� LQ� WKH�FRQWH[W�
RI�*67V�GXH�WR�WKH�LQKHUHQW�FRPSOH[�
LW\� DQG� DPELJXLW\� VXUURXQGLQJ� WKH�
LQWHUSUHWDWLRQ� RI� µJHQRPLF� UHVXOWV¶��
$GGLWLRQDOO\�� DFFXUDWHO\� DVVHVVLQJ� D�
SDWLHQW¶V�OHYHO�RI�XQGHUVWDQGLQJ��VDW�
LVIDFWLRQ� ZLWK�� DQG� SHUFHLYHG� XWLOLW\�
RI�VXFK� LQIRUPDWLRQ�SUHVHQWV�DQ�DG�
GLWLRQDO� KXUGOH�� IXUWKHU� FRPSOLFDWLQJ�
HIIRUWV�WR�HQVXUH�WUXO\� LQIRUPHG�FRQ�
VHQW���� ,Q� WKH� UHSURGXFWLYH� FRQWH[W�
WKHVH�FKDOOHQJHV�DUH�HYHQ�JUHDWHU���
QRW�RQO\�EHFDXVH�JHQRPLF�VHTXHQF�
LQJ�LV�FDUULHG�RXW�ZLWK�UHIHUHQFH�WR�D�
VXEMHFW�&��WKH�IXWXUH�FKLOG���EXW�DOVR�
EHFDXVH� RI� WKH� FKDUDFWHULVWLFV� RI�
HPRWLRQDO� GLVWUHVV� DQG� UHVSRQVLELO�
LW\� WKDW� HPHUJH� IURP� WKH� VKLIW� WR� DQ�
RIIVSULQJ�GHWHUPLQDQW� WHVW���� )LUVWO\��
GHVSLWH� WKH� LQKHUHQW� XQFHUWDLQWLHV�
LQ� LQWHUSUHWLQJ� DQG� FRPPXQLFDWLQJ�
JHQRPLF�UHVXOWV��WKH�LQIRUPDWLRQ�GH�
ULYHG� IURP� WKHVH� UHVXOWV� OHDGV� SUR�
VSHFWLYH�SDUHQWV� WR�PDNH�VLJQL¿FDQW�
DQG�RIWHQ�ELQDU\�GHFLVLRQV��ZKHWKHU�
WR� FRQWLQXH� D� SUHJQDQF\� RU� QRW�� RU�
ZKHWKHU� WR� LPSODQW� D� VSHFL¿F� HP�
EU\R��6HFRQGO\��DV�UDSLG� WHFKQRORJL�
FDO�DGYDQFHPHQWV�LQ�UHSUR�JHQHWLFV��
FRXSOHG�ZLWK�GHWHUPLQLVWLF�QDUUDWLYHV�
DURXQG� JHQRPLFV���� WHPSW� SURVSHF�
WLYH� SDUHQWV� WR� EHOLHYH� WKH\� VKRXOG�
EH� DEOH� WR� VHDUFK� IRU�� XQGHUVWDQG��
DQG� RSHUDWLRQDOL]H� WKH� LPSOLFDWLRQV�
RI�HDFK�JHQHWLF�YDULDQW��D�QHZ�VHQVH�
RI�SDUHQWDO�REOLJDWLRQ�LV�HPHUJLQJ�WR�
LQFRUSRUDWH� WKLV� NQRZOHGJH� LQWR� UH�
SURGXFWLYH� GHFLVLRQ�PDNLQJ����0RUH�
RYHU��GHVSLWH�WKH�SRVVLELOLW\�RI�VHOHFW�
LQJ� FRPSOH[� WUDLWV� UHPDLQV� GLVWDQW��
WKH�NQRZOHGJH�JDS�EHWZHHQ�VSHFL¿F�
JHQRW\SHV�DQG�FRPSOH[�SKHQRW\SHV�
LV�JUDGXDOO\�QDUURZLQJ��JHQRPH�ZLGH�
DVVRFLDWLRQ� VWXGLHV� DQG� $,� WRROV��
VXFK� DV� PDFKLQH� OHDUQLQJ�� DUH� LQ�
GHHG� DGYDQFLQJ� NQRZOHGJH� E\� SUR�
YLGLQJ� LQIRUPDWLRQ� DERXW� ZKDW� SDU�
WLFXODU� JHQHV�GR�DQG�DOVR�KRZ� WKH\�
LQWHUDFW�WR�VKDSH�SRO\JHQLF�WUDLWV����

,W�LV�IRU�WKLV�UHDVRQ�WKDW�WKH�WUDGLWLRQ�
DO�LQIRUPHG�FRQVHQW�PRGHO��FXUUHQWO\�
LQDGHTXDWH� IRU� DGGUHVVLQJ� WKH� HWKL�
FDO� DQG� SUDFWLFDO� FKDOOHQJHV� SRVHG�
E\�WKH�JURZLQJ�LQWHJUDWLRQ�RI�JHQHWLF�
ELRWHFKQRORJLHV� LQ� FOLQLFDO� VHWWLQJV��
SDUWLFXODUO\� LQ� UHSURGXFWLYH� KHDOWK�
FDUH�� UHTXLUHV� VHULRXV� VFUXWLQ\�� %\�
DQDO\]LQJ� DQG� UHIRUPXODWLQJ� WKH� HO�
HPHQWV� DQG� SULQFLSOHV� RI� LQIRUPHG�
FRQVHQW��ZH�FDQ�QRW�RQO\�HPSKDVL]H�
WKH�HVVHQWLDO�DVSHFWV�QHHGHG�WR�HQ�
VXUH�HWKLFDO�DQG�HIIHFWLYH�FRPPXQL�
FDWLRQ�EHWZHHQ�KHDOWKFDUH�SURYLGHUV�
DQG�SURVSHFWLYH�SDUHQWV� LQ� WKLV� UDS�
LGO\� HYROYLQJ� ¿HOG�� EXW� DOVR� DVVHVV�
ZKHWKHU�D�WRRO�OLNH�*HQ*37�FRXOG�EH�
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D�YLDEOH�RSWLRQ� IRU� WDNLQJ�RQ�FHUWDLQ�
WDVNV� LQ� JHQHWLF� FRXQVHOLQJ�� 7KHVH�
LQFOXGH�RIIHULQJ�RYHUYLHZV�RI�SRWHQ�
WLDO� ULVNV� RU� RXWFRPHV� DVVRFLDWHG�
ZLWK� VSHFL¿F� JHQHWLF� YDULDQWV�� H[�
SODLQLQJ� DYDLODEOH� JHQHWLF� WHVWV� DQG�
HYHQ�UHFRPPHQGLQJ�WKHP��DQG�SUR�
YLGLQJ� SDWLHQW�IULHQGO\� H[SODQDWLRQV�
RI� FRPSOH[� JHQHWLF� LQIRUPDWLRQ� DQG�
WHVW�UHVXOWV�

4. REVISING INFORMED CON-
SENT: MOVING BEYOND AUTO-
NOMY

:H� DUJXH� WKDW� D� UHYLVHG� DQG� DGH�
TXDWH� PRGHO� RI� LQIRUPHG� FRQVHQW�
IRU�WKH�UHSURJHQHWLF�FRQWH[W�UHTXLUHV�
WZR�DGGLWLRQDO�SULQFLSOHV�WR�WKH�WUDGL�
WLRQDOO\�UHFRJQL]HG�HOHPHQWV�RI�FRP�
SUHKHQVLRQ�� GLVFORVXUH� DQG� YROXQ�
WDULQHVV����WUXVWZRUWKLQHVV�DQG�YDOXH�
WUDQVSDUHQF\��

7KH� ¿UVW� RQH� UHIHUV� WR� WKH� µSXEOLF�
DQG� VRFLDO� VSKHUH¶� RI� JHQRPLF� GDWD�
FROOHFWLQJ�� XVDJH� SXUSRVHV�� DQG�
VKDULQJ��7UXVWZRUWK\�V\VWHPV�IRU�JH�
QRPLF�GDWD�JRYHUQDQFH�HPSKDVL]H�D�
FXOWXUH�RI�SDWLHQW�VDIHW\��D�VSHFLDO�DW�
WHQWLRQ�WR�WKH�LQVWDQFH�RI�SULYDF\�DQG�
GDWD�DOORFDWLRQ���DQG�WKH�PDNLQJ�H[�
SOLFLW�RI�DOO�WKH�VWDNHKROGHUV�LQYROYHG��
ERWK�GLUHFW�DQG�LQGLUHFW����2Q�WKH�RWK�
HU�KDQG��YDOXH�WUDQVSDUHQF\�SULQFLSOH�
�973��UHIHUV�WR�DQ�DSSURDFK�EHWZHHQ�
FOLQLFDO� SURIHVVLRQDOV� DQG� SURVSHF�
WLYH� SDUHQWV� WKDW� GLYHUJHV� IURP� WKH�
WUDGLWLRQDO� SULQFLSOH� RI� QRQ�GLUHFWLYH�
QHVV� �1'3��� ZKLFK� LV� IRXQGDWLRQDO�
WR� WKH� SUDFWLFH� RI� JHQHWLF� FRXQVHO�
LQJ����973�LQYROYHV�QRW�RQO\�IRVWHULQJ�
RSHQ� GLDORJXH� EHWZHHQ� FOLQLFLDQV�
DQG� SURVSHFWLYH� SDUHQWV� DERXW� WKH�
LPSOLFDWLRQV� RI� JHQRPLF� GDWD� EXW�
DOVR�DFNQRZOHGJLQJ�WKDW� WKH�YDULRXV�
VWDNHKROGHUV� �FOLQLFLDQV�� SDUHQWV��
DQG�DFWRUV�ZLWKLQ�EURDGHU�VRFLDO�V\V�
WHPV��PD\� SULRULWL]H� RU� LQWHUSUHW� WKH�
LPSRUWDQFH� RI� JHQRPLF� LQIRUPDWLRQ�
GLIIHUHQWO\��%\�DLPLQJ�WR�PDNH�WKHVH�
LQÀXHQFHV� H[SOLFLW� DQG� WUDQVSDUHQW��
973� HQVXUHV� WKDW� SURVSHFWLYH� SDU�
HQWV�DUH�IXOO\�LQIRUPHG�DERXW�WKH�UHD�
VRQLQJ� EHKLQG�ZKLFK� FRQGLWLRQV� DUH�
VFUHHQHG�� LQFOXGLQJ� WKH� LPSOLFLW� YDO�
XHV�XQGHUO\LQJ� WKH�VHOHFWLRQ�RI�VSH�
FL¿F� WHVWV� RYHU� RWKHUV�� 7KHUH� FRXOG�
DOVR�EH�VWULFWO\�GHRQWRORJLFDO�UHDVRQV�
ZK\� VXFK� D� SULQFLSOH� LV� QHFHVVDU\�
WR� DGGUHVV� WKH� OLPLWDWLRQV� RI� 1'3��
HVSHFLDOO\� LQ� WKH� FRQWH[W� RI� UHSUR�
GXFWLYH� GHFLVLRQ�PDNLQJ�� 5RRWHG� LQ�
D� FRPPLWPHQW� WR� UHVSHFWLQJ� SDWLHQW�
DXWRQRP\� WKURXJK� QRQ�LQWHUIHUHQFH��
1'3� PD\� LQDGYHUWHQWO\� XQGHUPLQH�
WKH� SURIHVVLRQDO� UHVSRQVLELOLWLHV� RI�
JHQHWLF�FRXQVHOLQJ�E\�IXQFWLRQLQJ�DV�
D�GHIHQVLYH�WRRO�WR�SURWHFW�FOLQLFLDQV�
IURP�VRFLDO�FULWLFLVP�RU�OLWLJDWLRQ��7KLV�
GHIHQVLYH� SRVWXUH� PD\�� LQ� WXUQ�� IDLO�

WR� IXOO\� VXSSRUW� SURVSHFWLYH� SDUHQWV�
DQG�� LQ� VRPH� FDVHV�� PD\� XOWLPDWH�
O\�ZRUN�DJDLQVW� WKH�EHVW� LQWHUHVWV�RI�
ERWK�WKH�SDUHQWV�DQG�WKH�IXWXUH�FKLOG��

$W� LWV� FRUH�� 973� DGGUHVVHV� WKHVH�
VKRUWFRPLQJV� E\� UHFRJQL]LQJ� WKDW�
HWKLFDO�GHFLVLRQ�PDNLQJ��HVSHFLDOO\�LQ�
VHQVLWLYH�FRQWH[WV�OLNH�WKH�RQH�XQGHU�
H[DPLQDWLRQ��LV�UDUHO\�DQ�LVRODWHG�DFW�
RI�SHUVRQDO�DXWRQRP\��$V�XQGHUOLQHG�
E\� 5HKPDQQ�6XWWHU�� ZKLOH� JHQHWLF�
GDWD� VKRXOG� SULPDULO\� EH� WUHDWHG� DV�
SULYDWH���� JHQHWLF� NQRZOHGJH� DQG�
DJHQF\�LQKHUHQWO\�H[WHQG�EH\RQG�WKH�
LQGLYLGXDO�� HQFRPSDVVLQJ� D� VRFLDO�
GLPHQVLRQ� LQ� WKUHH�VLJQL¿FDQW�ZD\V��
EDFNZDUG�� DV� LW� UHYHDOV� LQIRUPDWLRQ�
DERXW� DQFHVWRUV�� IRUZDUG�� DV� LW� DQ�
WLFLSDWHV�FKDUDFWHULVWLFV�RI�IXWXUH�GH�
VFHQGDQWV��DQG�ODWHUDOO\��DV�LW�DIIHFWV�
RWKHU� IDPLO\�PHPEHUV��)XUWKHUPRUH��
JHQHWLF� GDWD� LV� QRW� µUDZ¶� RU� QHXWUDO��
LW� LV� LQWHUSUHWHG� ZLWKLQ� D� FRQWH[W� RI�
V\PEROV��QDUUDWLYHV��DQG�GLVFRXUVHV�
DERXW�JHQHV��HPERGLPHQW��DQG�LGHQ�
WLW\��PDNLQJ�LW�GHHSO\�PHDQLQJIXO�DQG�
VRFLDOO\�FRQVWUXFWHG���

,W�LV�LPSRUWDQW�WR�HPSKDVL]H�WKDW�1'3�
LV�QRW� LQKHUHQWO\� µZURQJ¶�RU� µEDG¶�EXW�
LV�LQVXI¿FLHQW�DV�D�VWDQGDORQH�IUDPH�
ZRUN�� $V� WKH� QXPEHU� RI� GLVRUGHUV�
VFUHHQHG� IRU� YDULHV�ZLGHO\� EHWZHHQ�
FRXQWULHV� DQG� FOLQLFV�� FUHDWLQJ� D�
EURDG�FRQVWHOODWLRQ�RI�µJHQH�ZRUOGV¶���
LQ� ZKLFK� FOLQLFLDQV� DQG� SURVSHFWLYH�
SDUHQWV� IDFH� WKH� FKDOOHQJH� RI� LQWHU�
SUHWLQJ� LQIRUPDWLRQ� WKDW� LV�PRUH� YR�
OXPLQRXV�� FRPSOH[�� JUDQXODU�� DQG�
VRPHWLPHV�RI�XQNQRZQ�VLJQL¿FDQFH��
1'3�PXVW�EH�LQWHJUDWHG�LQWR�D�EURDG�
HU� DQG�PRUH� FRPSUHKHQVLYH� HWKLFDO�
PRGHO��$V�PHQWLRQHG��ZKLOH� UHVSHFW�
IRU� DXWRQRP\� DV� D� QHJDWLYH� REOLJD�
WLRQ� LV�D� FULWLFDOO\� LPSRUWDQW� YDOXH� LQ�
PHGLFDO�HWKLFV�DQG�KDV�D�VWURQJ�WUD�
GLWLRQ�DOVR�LQ�WKH�FRQWH[W�RI�UHSURGXF�
WLYH�ULJKWV����ZH�DUJXH�WKDW�LW�GRHV�QRW�
IXOO\� FDSWXUH� WKH� PRUDO� VLJQL¿FDQFH�
RI� D� µPHDQLQJIXO� LQIRUPHG� FRQVHQW¶��
,Q�WKLV�PRGHO��FRQVHQW�LV�QRW�PHUHO\�D�
OHJDO�IRUPDOLW\�RU�WUDQVDFWLRQDO�HYHQW��
EXW� UDWKHU� D� SURFHVV� DLPHG� DW� SUR�
PRWLQJ� WKRXJKWIXO� DQG� UHVSRQVLEOH�
GHFLVLRQ�PDNLQJ�� SDUWLFXODUO\� ZLWKLQ�
WKH�FRQWH[W�RI�HPHUJLQJ�UHSUR�JHQHW�
LF�GHFLVLRQ�PDNLQJ�SDWKZD\V��7KHUH�
IRUH�� WKH� JRDO� RI� UHVSHFWLQJ� DXWRQR�
P\� PXVW� EH� FRPSOHPHQWHG� E\� WKH�
JRDO� RI� SURPRWLQJ� DXWRQRP\�� ZKLFK�
LQYROYHV�QRW� RQO\� SURYLGLQJ� LQIRUPD�
WLRQ�EXW�DOVR�HQVXULQJ� WKDW�SURVSHF�
WLYH�SDUHQWV�IXOO\�XQGHUVWDQG�LW��DORQJ�
ZLWK� LWV�VKRUW��DQG� ORQJ�WHUP�FRQVH�
TXHQFHV�� 7KLV� DSSURDFK� PD\� HQ�
DEOH�D�IRUP�RI�SURIHVVLRQDO�VHOHFWLYH�
SDWHUQDOLVP� ZKHQ� WKH� H[FKDQJH� RI�
YDOXH�VHQVLWLYH� LQIRUPDWLRQ� UHDFKHV�
SRLQWV�RI� WHQVLRQ�RU�FRQÀLFW�� ,Q�VXFK�
LQVWDQFHV��SK\VLFLDQV�PD\��DW�WLPHV��
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DVVHUW�WKHLU�SRVLWLRQ��QRW�DV�DQ�H[HU�
FLVH�RI� GHFLVLRQ�PDNLQJ�DXWKRULW\� RU�
PDQLSXODWLYH� GRPLQDQFH�� EXW� DV� D�
IRUP�RI�GLVFXUVLYH�UHODWLRQDO�SHUVXD�
VLRQ���URRWHG�LQ�ZKDW�WKH\�EHOLHYH�WR�
EH�LQ�WKH�EHVW�LQWHUHVWV�RI�WKH�SDWLHQW�
RU��LQ�WKLV�FDVH��WKH�IXWXUH�FKLOG��HYHQ�
ZKHQ��DQG�LQGHHG�SUHFLVHO\�EHFDXVH��
SURVSHFWLYH� SDUHQWV� DUH� FDSDEOH� RI�
PDNLQJ� GHFLVLRQV� WKHPVHOYHV�� %\�
UHDI¿UPLQJ� WKH� IXQGDPHQWDO� LPSRU�
WDQFH�RI�WKH�SULQFLSOH�RI�EHQH¿FHQFH��
ZKLFK�LV�RIWHQ�PLVWDNHQO\�YLHZHG�DV�
DQ�DOWHUQDWLYH�RU�VXUURJDWH�IRU�DXWRQ�
RP\�� SDUWLFXODUO\� LQ� FRQWH[WV� RI� SUR�
IRXQG� H[LVWHQWLDO� VLJQL¿FDQFH�� VXFK�
DV�SURFUHDWLRQ�RU�HQG�RI�OLIH�FDUH��ZH�
FDQ��DV�QRWHG�E\�6DYXOHVFX�HW�DO�����
UHVWULFW�WKH�ODEHO�µUHVSHFW�IRU�DXWRQR�
P\¶� WR� UHIHU� WR� WKH� QHJDWLYH� GXW\� RI�
UHIUDLQLQJ� IURP� LQWHUIHUHQFH�ZLWK�DX�
WRQRPRXV� FKRLFHV�� WKH� HOHPHQW� RI�
WUXVWZRUWKLQHVV� ZH� SURSRVHG� LV� HV�
VHQWLDO�IRU�IXO¿OOLQJ�DQG�SURWHFWLQJ�WKLV�
SULQFLSOH��&RQYHUVHO\��ZH�FDQ�DGRSW�
WKH� WHUP� µSURPRWLRQ�RI�DXWRQRP\¶� WR�
GHVFULEH� WKH� SRVLWLYH� GXW\� WR� DVVLVW�
LQ� GHFLVLRQ�PDNLQJ�� IRU� ZKLFK� YDOXH�
WUDQVSDUHQF\� LV� D� NH\� SULQFLSOH�� $O�
WKRXJK� WKHVH� WZR� LQWHUSUHWDWLRQV� RI�
WKH� VDPH� SULQFLSOH� KDYH� EHHQ� UHF�
RJQL]HG�VLQFH�WKH�IRXQGDWLRQDO�ZRUN�
RI�%HDXFKDPS�DQG�&KLOGUHVV����WKHLU�
SUDFWLFDO�LPSOHPHQWDWLRQ��SDUWLFXODUO\�
LQ� D� PDQQHU� WKDW� HQVXUHV� WKHLU� FR�
H[LVWHQFH� DQG� WKH� KDUPRQL]DWLRQ� RI�
WKH� YDOXHV� WKH\� UHSUHVHQW�� UHPDLQV�
ODUJHO\�XQH[SORUHG���

,W�VKRXOG�QRZ�EH�FOHDU�ZK\�D�GLJLWDO�
WRRO� OLNH� *HQ*37� ZRXOG� EH� LQDGH�
TXDWH� LQ� DGGUHVVLQJ� WKH� TXHVWLRQV�
ZH� KDYH� UDLVHG�� $V� QRWHG� E\� 9HU�
EHHN��UHSUR�JHQHWLF�ELRWHFKQRORJLHV��
E\�JUDQWLQJ�D�IRUP�RI�FRQWDFW�ZLWK�WKH�
IHWXV�WKDW�JRHV�EH\RQG�D�PHUH�XOWUD�
VRQRJUDSKLF� µSHHN� LQWR� WKH�ZRPE¶����
VKDSH� QHZ� LQWHUSUHWLYH� IUDPHZRUNV�
LQ�ZKLFK� SURVSHFWLYH� SDUHQWV¶� DJHQ�
F\� EHFRPHV�PRUDOO\� PRUH� UHOHYDQW��
,QGHHG�� DV� WHFKQRORJ\� H[SDQG� WKH�
VFRSH� RI� DFWLRQDELOLW\� LQ� WKH� SURFUH�
DWLYH�SURFHVV��HIIHFWLYHO\�µEURDGHQLQJ�
ELRORJLFDO�FRQWLQJHQF\¶����SURVSHFWLYH�
SDUHQWV�PD\�LQFUHDVLQJO\�IDFH�FODVK�
LQJ�SUHIHUHQFHV�RU�GHVLUHV�WKDW�LQWHU�
VHFW� ZLWK�� RU� HYHQ� FRQÀLFW� ZLWK� WKH�
ZHOO�EHLQJ� RI� WKHLU� IXWXUH� FKLOG�� ,W� LV�
WKHUHIRUH� FUXFLDO� WR� HPSKDVL]H� WKDW�
VXFK�WHQVLRQV�FDQQRW�EH�GLVUHJDUGHG�
ZKHQ�HYDOXDWLQJ� WKH�XVH�RI�$,� WRROV�
GHVLJQHG� WR� DVVLVW� DQG� JXLGH� GHFL�
VLRQ�PDNLQJ� LQ� VXFK� VHQVLWLYH� DQG�
FRPSOH[� FOLQLFDO� FRQWH[WV�� $V� WKHVH�
V\VWHPV�EHFRPH�PRUH�DGYDQFHG�E\�
FROOHFWLQJ� HYHU�LQFUHDVLQJ� DPRXQWV�
RI� GDWD�DQG�JDLQLQJ�GHHSHU� LQVLJKWV�
LQWR�RXU�OLYHV��WKH�ULVN�LQFUHDVHV�WKDW�
WKH\�PLJKW�UHDFK�µH[LVWHQWLDO¶�FRQFOX�
VLRQV�DERXW�ZKDW�ZRXOG�EH� µUDWLRQDO¶�

IRU�XV� µWR�VFUHHQ�RU�QRW� WR�VFUHHQ¶����
ZKLFK�PD\�VLJQL¿FDQWO\�GLYHUJH�IURP�
RXU�JHQXLQH�GHVLUHV��VKDSHG�E\�RXU�
FRJQLWLYH�VNLOOV��HPRWLRQV��DQG�D�SUL�
RUL�EHOLHIV����

+XPDQV�DUH�RIWHQ�OHVV�UDWLRQDO��OHVV�
FRQVLVWHQWO\� DZDUH� RI� WKHLU� WUXH� GH�
VLUHV�� DQG� OHVV� PRWLYDWHG� WR� DFW� LQ�
ZD\V�WKDW�SURPRWH�WKHLU�RZQ�RU�WKHLU�
IXWXUH� FKLOG¶V� ZHOO�EHLQJ� WKDQ� LQWHOOL�
JHQW�PDFKLQHV��RU�WKH�HQJLQHHUV�GH�
VLJQLQJ� WKHVH� WRROV�� PLJKW� DVVXPH��
&RQVLGHU�� IRU� H[DPSOH�� WKH� GHOLFDWH�
\HW� XQDYRLGDEOH� TXHVWLRQ� RI� KRZ� WR�
PDQDJH� WKH� EURDG� VSHFWUXP� RI� µLQ�
FLGHQWDORPH¶���� ,PDJLQH� D� VFHQDULR�
LQ�ZKLFK� SUHQDWDO� VFUHHQLQJ� UHYHDOV�
DQ� DFWLRQDEOH� LQFLGHQWDO� ¿QGLQJ��
)URP� WKH� SHUVSHFWLYH� RI� D� WRRO� OLNH�
*HQ*37�� GLVUHJDUGLQJ� VXFK� LQIRU�
PDWLRQ�PLJKW�DSSHDU� LUUDWLRQDO��DV� LW�
ZRXOG� EH� GHHPHG� XQGHVLUDEOH� IURP�
D� SXUHO\� RXWFRPH�IRFXVHG� VWDQG�
SRLQW��+RZHYHU��SURVSHFWLYH�SDUHQWV��
GULYHQ�E\�IHDU�RU�RWKHU�FRPSOH[�PRWL�
YDWLRQV��PLJKW�SUHIHU�QRW�WR�NQRZ�WKLV�
LQIRUPDWLRQ��0RUH�LPPHGLDWH�DQG��LQ�
VRPH� ZD\V�� UDGLFDO� H[DPSOHV� DULVH�
ZKHQ� LQGLYLGXDOV� KROG� GHHS�SHUVRQ�
DO�RU� LGHRORJLFDO�EHOLHIV� WKDW�PDNH� LW�
FKDOOHQJLQJ� WR�FRQIURQW�FHUWDLQ�H[LV�
WHQWLDO� VFHQDULRV�� SDUWLFXODUO\� LQ� GH�
FLVLRQV� VXUURXQGLQJ� WKH� EHJLQQLQJ�
DQG� HQG� RI� OLIH�� &RQVLGHU� D� FRXSOH�
XQGHUJRLQJ� LQ� YLWUR� IHUWLOL]DWLRQ� ZKR�
IDFH� WKH�GHFLVLRQ�RI�ZKHWKHU� WR�XVH�
JHQHWLF� VFUHHQLQJ� RQ� HPEU\RV� EH�
IRUH� LPSODQWDWLRQ��:KLOH� HPRWLRQDOO\�
LQYHVWHG�LQ�WKH�KRSH�RI�KDYLQJ�D�JH�
QHWLFDOO\�KHDOWK\�FKLOG��WKH\�PD\�DOVR�
IHHO�XQFRPIRUWDEOH�VHOHFWLQJ�HPEU\�
RV�EDVHG�RQ�JHQHWLF� WUDLWV��7KLV�XQ�
HDVH�PLJKW� VWHP� IURP�PRUDO� GLOHP�
PDV� RU� HWKLFDO� FRQFHUQV� DERXW� WKH�
LGHD� RI� µGHVLJQHU� EDELHV¶�� *HQ*37�
PLJKW� UHFRPPHQG� VFUHHQLQJ� HP�
EU\RV� WR�PD[LPL]H� WKH�SUREDELOLW\�RI�
IDYRUDEOH�KHDOWK�RXWFRPHV��SUHVHQW�
LQJ�WKLV�DV�WKH�PRVW�µUDWLRQDO¶�FKRLFH�
EDVHG� RQ� PHGLFDO� SUREDELOLWLHV� DQG�
SRWHQWLDO� KHDOWK� ULVNV��+RZHYHU�� WKLV�
UHFRPPHQGDWLRQ� PD\� RYHUORRN� WKH�
FRXSOH¶V� GHHSHU� HPRWLRQDO� DQG� HWK�
LFDO� UHVHUYDWLRQV�� H[HPSOLI\LQJ� WKH�
WHQVLRQ� EHWZHHQ� WKH� $,¶V� SUREDELOL�
W\�GULYHQ� FRQFOXVLRQV� DQG� WKH� FRX�
SOH¶V� YDOXH�EDVHG� FRQVLGHUDWLRQV��
6LPLODUO\��D�SUHJQDQW�ZRPDQ�PLJKW�EH�
RIIHUHG�SUHQDWDO�WHVWLQJ�WR�VFUHHQ�IRU�
VSLQD� EL¿GD�� D� FRQGLWLRQ� DVVRFLDWHG�
ZLWK�PRELOLW\� FKDOOHQJHV� DQG� SRWHQ�
WLDO�FRJQLWLYH�GHOD\V��&RPLQJ�IURP�D�
IDPLO\�WKDW�KDV�D�KLVWRU\�RI�RYHUFRP�
LQJ�SK\VLFDO�FKDOOHQJHV��VKH�KROGV�D�
VWURQJ�EHOLHI�WKDW�LQGLYLGXDOV�ZLWK�GLV�
DELOLWLHV�GHVHUYH�VXSSRUW��GLJQLW\��DQG�
LQFOXVLRQ�LQ�VRFLHW\��:KLOH�DQ�$,�V\V�
WHP�PLJKW�VXJJHVW�WKDW�SUHQDWDO�WHVW�
LQJ�LV�µUDWLRQDO¶��JLYHQ�WKH�SRWHQWLDO�IRU�
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PHGLFDO�FRPSOLFDWLRQV�DQG�ORQJ�WHUP�
FDUH�� WKH�ZRPDQ¶V�YDOXHV�PD\� OHDG�
KHU� WR� UHMHFW� WKLV� SHUVSHFWLYH�� ,I� WKH�
$,�UHFRPPHQGV�WHUPLQDWLRQ�XSRQ�GH�
WHFWLQJ� WKH� FRQGLWLRQ�� LWV� VXJJHVWLRQ�
ZRXOG�FRQÀLFW�ZLWK�KHU�PRUDO�EHOLHI�LQ�
WKH� LQKHUHQW�ZRUWK�DQG�GLJQLW\�RI�DOO�
OLYHV�� +HU� GHFLVLRQ� WR� SURFHHG� ZLWK�
WKH�SUHJQDQF\�ZRXOG�EH�JXLGHG�QRW�
E\� PHGLFDO� SUREDELOLWLHV� EXW� E\� KHU�
³SKLORVRSKLFDO´�VWDQFH�RQ�GLVDELOLW\�

,Q�VXFK�FDVHV�� WKH�QHFHVVLW\�RI�HP�
EUDFLQJ� WKH�SULQFLSOH�RI� YDOXH� WUDQV�
SDUHQF\�EHFRPHV�FOHDU��7KLV�SULQFL�
SOH� LQYROYHV� RSHQO\� GLVFXVVLQJ� DQG�
FULWLFDOO\� HYDOXDWLQJ� WKH� �OHJLWLPDWH��
GHFLVLRQ� RI� SURVSHFWLYH� SDUHQWV� WR�
µRSW� RXW¶� RI� NQRZLQJ� VXFK� ¿QGLQJV��
DV� ZHOO� DV� WKHLU� GHFLVLRQ� UHJDUGLQJ�
ZKHWKHU� RU� QRW� WR� DFW� XSRQ� WKHP�� ,W�
UHTXLUHV� D� FDUHIXO� H[DPLQDWLRQ� RI�
WKHLU�HYROYLQJ�QDUUDWLYH�H[SHULHQFHV��
DFNQRZOHGJLQJ� WKDW� WKHLU� SHUVSHF�
WLYHV� PD\� VKLIW� RYHU� WLPH�� $SSUH�
FLDWLQJ� DQG� HQJDJLQJ� ZLWK� WKHP� LV�
FUXFLDO� EHFDXVH� KXPDQ� DXWRQRP\�
LV�GHHSO\�URRWHG�LQ�SHUVRQKRRG�²�D�
QXDQFHG�FRQFHSW�WKDW�HQFRPSDVVHV�
FRQVFLRXVQHVV��VXEMHFWLYLW\��DQG�IUHH�
ZLOO�� *HQXLQH� UHVSHFW� IRU� DXWRQRP\��
DQG�HYHQ�PRUH�VR� LWV�DFWLYH�SURPR�
WLRQ��FDQ�RQO\�RFFXU�WKURXJK�LQWHUDF�
WLRQV�ZLWK�DQRWKHU�DXWRQRPRXV�DJHQW�
ZLWKLQ�D�IUDPHZRUN�RI�PXWXDO�UHFRJ�
QLWLRQ����

5. CONCLUSION

$UWL¿FLDO�LQWHOOLJHQFH��SDUWLFXODUO\�JHQ�
HUDWLYH� ODUJH� ODQJXDJH� PRGHOV� OLNH�
&KDW*37�� KROGV� LPPHQVH� SURPLVH�
LQ� UHYROXWLRQL]LQJ� KHDOWKFDUH�� 7KHVH�
PRGHOV� KDYH� GHPRQVWUDWHG� FDSD�
ELOLWLHV� LQ� SURFHVVLQJ� YDVW� DPRXQWV�
RI� GDWD� DQG�JHQHUDWLQJ� FRQWHQW� WKDW�
FDQ� SRWHQWLDOO\� JXLGH� FOLQLFDO� GHFL�
VLRQ�PDNLQJ�� +RZHYHU�� WKHLU� DSSOL�
FDWLRQ�� HVSHFLDOO\� LQ� VHQVLWLYH� DUHDV�
VXFK�DV�JHQHWLF�FRXQVHOLQJ��UHTXLUHV�
FDUHIXO�FRQVLGHUDWLRQ�RI�WKH�FRPSOH[�
G\QDPLFV� RI� SDWLHQW�SURYLGHU� UHOD�
WLRQVKLSV�

:KLOH�//0V�FDQ�SHUIRUP�PDQ\�WDVNV�
PXFK� PRUH� HI¿FLHQWO\� DQG� UDSLGO\�
WKDQ� KXPDQV�� SURFHVVLQJ� DQG� HODE�
RUDWLQJ� SUHIHUHQFHV� WKURXJK� TXDQ�
WLWDWLYH� DQDO\VLV� DQG� SUREDELOLVWLF�
UHDVRQLQJ�� WKH\�VWLOO� KDYH�VLJQL¿FDQW�
JDSV� LQ� WKHLU�DELOLW\� WR� UHDVRQ�FDXV�
DOO\�DQG�HWKLFDOO\��SDUWLFXODUO\�LQ�FRQ�
WH[WV� ZKHUH� QHJRWLDWLQJ� YDOXHV� DQG�
JRDOV� LV� FUXFLDO�� $V� D� UHVXOW�� WKHVH�
WRROV� ODFN� WKH� FDSDFLW\� WR� JHQXLQHO\�
XQGHUVWDQG�� UHVSHFW�� DQG� EDODQFH�
WKH� LQWULFDWH� DQG� HYROYLQJ� G\QDPLFV�
XQGHUO\LQJ� KXPDQ� GHFLVLRQV�� :LWK�
RXW�WKH�DELOLW\�WR�HQJDJH�LQ�DXWKHQWLF�
LQWHUSHUVRQDO� UHFRJQLWLRQ�� //0V� IDLO�
WR� VXSSRUW� D� G\QDPLF� DQG� HYROYLQJ�

VHQVH�RI�DXWRQRP\��XOWLPDWHO\�GLPLQ�
LVKLQJ�WKHLU�FDSDFLW\�WR�IXO¿OO�WKHLU�HWK�
LFDO� UHVSRQVLELOLWLHV� HIIHFWLYHO\�� 7KLV�
OLPLWDWLRQ� XQGHUPLQHV� WKH� GXDO� DQG�
QRQ�PXWXDOO\�H[FOXVLYH�REOLJDWLRQV�RI�
EHQH¿FHQFH� DQG� DXWRQRP\�� 7KHUH�
IRUH�� WKHUH� LV� D� FOHDU� ERXQGDU\�� DW�
OHDVW�WRGD\��ZLWKLQ�ZKLFK�ZH�FDQ��DQG�
SHUKDSV� VKRXOG�� EHQH¿W� IURP� WKHVH�
WRROV�� EXW� EH\RQG� ZKLFK� ZH� FDQQRW�
YHQWXUH�

NOTE

���/HH�3��%XEHFN�6��3HWUR�-��� ³%HQ�
H¿WV��/LPLWV��DQG�5LVNV�RI�*37���DV�
DQ�$,�&KDWERW� IRU�0HGLFLQH´��N Engl 
J Med�� ������������������������
GRL���������1(-0VU��������� 3DWHO��
6DMDQ� %�� DQG� .\OH� /DP�� ³&KDW*37��
WKH�IXWXUH�RI�GLVFKDUJH�VXPPDULHV"´�
The Lancet. Digital Health� YRO�� ����
�������� H����H����� GRL���������
6���������������������� $OL�� 6WH�
SKHQ� 5� HW� DO�� ³8VLQJ� &KDW*37� WR�
ZULWH�SDWLHQW�FOLQLF� OHWWHUV�´�The Lan-
cet. Digital Health�� YRO�� ���� ��������
H����H����� GRL���������6�����
����������������

��� 3DWULQRV�� *�� 3�� HW� DO�� ³8VLQJ�
&KDW*37�WR�SUHGLFW�WKH�IXWXUH�RI�SHU�
VRQDOL]HG� PHGLFLQH�´� The pharma-
cogenomics journal� YRO���������������
��������� GRL���������V����������
��������

��� +LURVDZD�� 7�� HW� DO�� ³'LDJQRVWLF�
$FFXUDF\� RI� 'LIIHUHQWLDO�'LDJQR�
VLV� /LVWV� *HQHUDWHG� E\� *HQHUDWLYH�
3UHWUDLQHG� 7UDQVIRUPHU� �� &KDWERW�
IRU� &OLQLFDO� 9LJQHWWHV� ZLWK� &RPPRQ�
&KLHI�&RPSODLQWV��$�3LORW�6WXG\�´� In-
ternational journal of environmental 
research and public health��YRO�������
������ ��� )HE�� ������ GRL���������
LMHUSK���������

���*U�QHEDXP��$��HW�DO��³7KH�H[FLWLQJ�
SRWHQWLDO� IRU� &KDW*37� LQ� REVWHWULFV�
DQG� J\QHFRORJ\�´� American journal 
of obstetrics and gynecology�� YRO��
�����������������������GRL���������M�
DMRJ�������������� &DVFHOOD�� 0�� HW�
DO�� ³(YDOXDWLQJ� WKH� )HDVLELOLW\� RI�
&KDW*37� LQ� +HDOWKFDUH�� $Q� $QDO\�
VLV�RI�0XOWLSOH�&OLQLFDO�DQG�5HVHDUFK�
6FHQDULRV�´� Journal of medical sys-
tems�� YRO�� ����� ���� �� 0DU�� ������
GRL���������V������������������

��� 6WUDZ�� ,��� DQG� &DOOLVRQ�%XUFK��
&�� ³$UWL¿FLDO� ,QWHOOLJHQFH� LQ� PHQ�
WDO� KHDOWK� DQG� WKH� ELDVHV� RI� ODQ�
JXDJH� EDVHG� PRGHOV�´� PloS one��
YRO��������H������������'HF��������
GRL���������MRXUQDO�SRQH���������
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��� $]DP¿UHL�� 5�� HW� DO�� ³/DUJH� ODQ�
JXDJH�PRGHOV�DQG�WKH�SHULOV�RI�WKHLU�
KDOOXFLQDWLRQV´�� Critical care �/RQ�
GRQ�� (QJODQG�� YRO�� ����� ����� ���
0DU��������GRL���������V����������
������[�

��� /L�� +�� HW� DO�� ³(WKLFV� RI� ODUJH� ODQ�
JXDJH�PRGHOV�LQ�PHGLFLQH�DQG�PHG�
LFDO� UHVHDUFK´�� The Lancet. Digital 
Health�� YRO�� ���� �������� H����H�����
GRL���������6�������������������
��

���3HQJ��&��HW�DO��³$�VWXG\�RI�JHQHU�
DWLYH�ODUJH�ODQJXDJH�PRGHO�IRU�PHG�
LFDO� UHVHDUFK� DQG� KHDOWKFDUH´�� NPJ 
digital medicine�� YRO�� ���� ����� ���
1RY��������GRL���������V����������
������Z�

��� ,Q� WKH� VSHFL¿F� FDVH� RI� %LR*37��
WKH� 7UDQVIRUPHU� ODQJXDJH� PRGHO� LV�
SUH�WUDLQHG� RQ� ��� PLOOLRQ� 3XE0HG�
DEVWUDFWV�

����$KLPD]��3��HW�DO�� ³*HQHWLF�FRXQ�
VHORUV¶�XWLOL]DWLRQ�RI�&KDW*37�LQ�SUR�
IHVVLRQDO� SUDFWLFH��$� FURVV�VHFWLRQDO�
VWXG\´��American journal of medical 
genetics�� 3DUW� $� YRO�� ������ ��������
H������� GRL���������DMPJ�D��������
%OHDVH�� &��� DQG� -RKQ� 7�� ³&KDW*37�
DQG� PHQWDO� KHDOWKFDUH�� EDODQF�
LQJ� EHQH¿WV� ZLWK� ULVNV� RI� KDUPV´��
BMJ mental health�� YRO�� �����
�������� H�������� GRL���������EPM�
PHQW�������������

����&KHQJ��6��HW�DO��³7KH�QRZ�DQG�IX�
WXUH�RI�&KDW*37�DQG�*37�LQ�SV\FKL�
DWU\´��Psychiatry and clinical neuro-
sciences��YRO�������������������������
GRL���������SFQ�������

����(PPHUW�6WUHLE��)��³&DQ�&KDW*37�
XQGHUVWDQG� JHQHWLFV"´�� Europe-
an journal of human genetics: 
EJHG�� YRO�� ����� �������� ���������
GRL���������V������������������

����-LQJORQJ��*���HW�DO�� ³,V�&KDW*37�
D�*RRG�&DXVDO� 5HDVRQHU"�$�&RP�
SUHKHQVLYH� (YDOXDWLRQ´�� ,Q� Findings 
of the Association for Computational 
Linguistics: EMNLP� �������� 6LQJD�
SRUH��$VVRFLDWLRQ� IRU�&RPSXWDWLRQDO�
/LQJXLVWLFV�

����'DYH��7��HW�DO��³&KDW*37�LQ�PHG�
LFLQH��DQ�RYHUYLHZ�RI�LWV�DSSOLFDWLRQV��
DGYDQWDJHV�� OLPLWDWLRQV�� IXWXUH�SURV�
SHFWV�� DQG� HWKLFDO� FRQVLGHUDWLRQV´��
Frontiers in artificial intelligence��YRO��
�������������0D\��������GRL���������
IUDL��������������

���� 6H]JLQ�� (�� ³5HGH¿QLQJ� 9LUWXDO�
$VVLVWDQWV� LQ� +HDOWK� &DUH�� 7KH� )X�
WXUH�:LWK� /DUJH�/DQJXDJH�0RGHOV´��
Journal of Medical Internet Research�
��������GRL����������������

���� *67V� LQFOXGH� ERWK� ZKROH� JH�
QRPH�DQG�ZKROH�H[RPH�VHTXHQFLQJ��
DV�ZHOO�DV�FKURPRVRPDO�PLFURDUUD\��
$V�WKH�UHIHUHQFH�LV�WR�WKH�UHSURGXF�
WLYH�FRQWH[W��*67V�DOVR�LQFOXGHV�SUH�
LPSODQWDWLRQ�JHQHWLF� WHVWLQJ��JHQHWLF�
WHVWLQJ� GXULQJ� SUHJQDQF\� �VXFK� DV�
DPQLRFHQWHVLV� DQG� FKRULRQLF� YLOOXV�
VDPSOLQJ���DQG�PRUH� UHFHQW� LQQRYD�
WLRQV� VXFK� DV� QRQ�LQYDVLYH� SUHQD�
WDO� WHVWLQJ�� RU� WKH� XVH� RI� SRO\JHQLF�
VFRUHV��$OWKRXJK�HDFK�RI�WKHVH�WHFK�
QLTXHV� UDLVHV� VRPH� SHFXOLDU� SURE�
OHPV��ZKLFK�ZLOO�EH�DGGUHVVHG�GXULQJ�
WKH�ZULWLQJ�RI�WKH�WKHVLV��WKH�UHVHDUFK�
TXHVWLRQ�DOORZV�WKHP�WR�EH�JURXSHG�
XQGHU�WKH�VDPH�KHDGLQJ�

����*LDQQRV�� 3��� 'HODUGDV��2�� ³3HU�
IRUPDQFH� RI� &KDW*37� RQ� 8.� VWDQ�
GDUGL]HG� DGPLVVLRQ� WHVWV�� ,QVLJKWV�
IURP� WKH� %0$7�� 708$�� /1$7��
DQG76$� H[DPLQDWLRQV´�� JMIR 
Medical Education�� �� �������� GRL�
RUJ���������������� 3UDVDG� 6�� 6���
0DQRKDU� 1�� ³*HQLWDO� DQG� ([WUDJHQ�
LWDO� /LFKHQ� 6FOHURVXV� HW� $WURSKL�
FXV�� $� &DVH� 6HULHV� :ULWWHQ� 8VLQJ�
&KDW*37´�� Cureus ������ �������
GRL���������FXUHXV�������

����5RMDV�&DUDEDOL��:�� HW� DO�� ³&KDW�
ERWV�9V��+XPDQ�([SHUWV��(YDOXDWLQJ�
'LDJQRVWLF�3HUIRUPDQFH�RI�&KDWERWV�
LQ� 8YHLWLV� DQG� WKH� 3HUVSHFWLYHV� RQ�
$,�$GRSWLRQ� LQ�2SKWKDOPRORJ\´��Oc-
ular Immunology and Inflammation��
������� SS�� ����±����� �������� GRL��
������������������������������

����0HVH��,���HW�DO���³,PSURYLQJ�UDGLRO�
RJ\� ZRUNÀRZ� XVLQJ� &KDW*37� DQG�
DUWL¿FLDO� LQWHOOLJHQFH´��Clinical Imag-
ing�� ���� �������� GRL���������M�FOLQ�
LPDJ������������

����.UXVFKH��0���HW�DO��³'LDJQRVWLF�DF�
FXUDF\�RI�D�ODUJH�ODQJXDJH�PRGHO�LQ�
UKHXPDWRORJ\�� FRPSDULVRQ�RI�SK\VL�
FLDQ�DQG�&KDW*37��´��Rheumatol In-
ternational�� �������� GRL�RUJ���������
V������������������

����.ULWWDQDZRQJ��&���5RGULJXH]��0���
.DSOLQ�� 6��� 	� 7DQJ�� :�� +�� :�� ³$V�
VHVVLQJ�WKH�SRWHQWLDO�RI�&KDW*37�IRU�
SDWLHQW� HGXFDWLRQ� LQ� WKH� FDUGLRORJ\�
FOLQLF´�� Progress in Cardiovascular 
Diseases� �������� GRL�RUJ���������M�
SFDG�������������

����$KLPD]��3���HW�DO��³*HQHWLF�FRXQ�
VHORUV¶�XWLOL]DWLRQ�RI�&KDW*37�LQ�SUR�
IHVVLRQDO� SUDFWLFH��$� FURVV�VHFWLRQDO�
VWXG\´��American Journal of Medical 
Genetics� �������� GRL�RUJ���������
DMPJ�D�������

����&DOHVKX��&���HW�DO�� ³&RQWULEXWRUV�
WR� DQG� FRQVHTXHQFHV� RI� EXUQRXW�
DPRQJ� FOLQLFDO� JHQHWLF� FRXQVHORUV�
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LQ�WKH�8QLWHG�6WDWHV´��Journal of Ge-
netic Counseling�� ���� �������� GRL�
RUJ���������MJF�������

���� <DQJ�� 6�� HW� DO�� ³&OLQLFDO� $GYLFH�
E\� 9RLFH� $VVLVWDQWV� RQ� 3RVWSDUWXP�
'HSUHVVLRQ��&URVV�6HFWLRQDO�,QYHVWL�
JDWLRQ�8VLQJ�$SSOH�6LUL��$PD]RQ�$O�
H[D��*RRJOH�$VVLVWDQW��DQG�0LFURVRIW�
&RUWDQD´��JMIR Mhealth and Uhealth�
��������GRL���������������

����.RSOLQ��-��-�HW�DO��³0RYLQJ�IURP�µIXO�
O\¶�WR�µDSSURSULDWHO\¶�LQIRUPHG�FRQVHQW�
LQ�JHQRPLFV��7KH�3520,&(� IUDPH�
ZRUN´�� Bioethics�� YRO�� ����� ��������
���������GRL���������ELRH�������

����5REHUWV��-��6���HW�DO��³3DWLHQW�XQ�
GHUVWDQGLQJ�RI��VDWLVIDFWLRQ�ZLWK��DQG�
SHUFHLYHG� XWLOLW\� RI� ZKROH�JHQRPH�
VHTXHQFLQJ�� ¿QGLQJV� IURP� WKH�0HG�
6HT�3URMHFW´��Genetics in medicine: 
official journal of the American Col-
lege of Medical Genetics ��������GRL�
RUJ���������JLP����������

����6KNHGL�5D¿G��6KLUL�HW�DO��³:KDW�LV�
WKH�PHDQLQJ�RI�D� µJHQRPLF�UHVXOW¶� LQ�
WKH�FRQWH[W�RI�SUHJQDQF\"´�(XURSHDQ�
MRXUQDO�RI�KXPDQ�JHQHWLFV��EJHG�YRO��
����� �������� ��������� GRL���������
V������������������

���� 9HUEHHN� 3�3��� Moralizing Tech-
nology: Understanding and Design-
ing the Morality of ThingV��8QLYHUVLW\�
RI� &KLFDJR� 3UHVV�� ������ 5XHGD�� -��
³9DOXH�FKDQJH��UHSURJHQHWLF�WHFKQRO�
RJLHV��DQG� WKH�D[LRORJLFDO�XQGHUSLQ�
QLQJV� RI� UHSURGXFWLYH� FKRLFH´�� Bio-
ethics�� ��������ELRH�������� �� 0D\��
������GRL���������ELRH�������

����1HONLQ��'��³0ROHFXODU�PHWDSKRUV��
WKH�JHQH� LQ�SRSXODU�GLVFRXUVH�´�Na-
ture reviews. Genetics�YRO��������������
������� GRL�������������������
+DUGHQ�� .�� 3�� ³*HQHWLF� GHWHUPLQ�
LVP�� HVVHQWLDOLVP�DQG� UHGXFWLRQLVP��
VHPDQWLF� FODULW\� IRU� FRQWHVWHG� VFL�
HQFH´��Nature reviews. Genetics�YRO��
����� �������� ��������� GRL���������
V����������������[�

���� %DWWLVWL� '���Procreative Respon-
sibility and Assisted Reproductive 
Technologies��5RXWOHGJH��������

���� 6LJDOD�� 5DIDHOOD� (� HW� DO�� ³0D�
FKLQH� /HDUQLQJ� WR� $GYDQFH� +XPDQ�
*HQRPH�:LGH�$VVRFLDWLRQ�6WXGLHV´��
Genes YRO�� ����� ���� ��� 'HF�� ������
GRL���������JHQHV���������

���� 0LQRU� -��� Informed Consent in 
Predictive Genetic Testing��6SULQJHU�
&KDP�������

����:DQ��=KL\X�HW�DO��³6RFLRWHFKQLFDO�
VDIHJXDUGV� IRU� JHQRPLF� GDWD� SULYD�
F\´�� Nature reviews�� Genetics YRO��

����� �������� ��������� GRL���������
V����������������\�

���� 6WHYHQ� 8��� ³'HVLJQLQJ� *HQHWLF�
(QJLQHHULQJ� 7HFKQRORJLHV� IRU� +X�
PDQ�9DOXHV´��Etica & Politica / Ethics 
& PoliticV�;;,9��´��(87�(GL]LRQL�8QL�
YHUVLWj�GL�7ULHVWH��7ULHVWH�������

���� 6FKXSPDQQ�� :LOO� HW� DO�� ³5H�H[�
DPLQLQJ�WKH�(WKLFV�RI�*HQHWLF�&RXQ�
VHOOLQJ�LQ�WKH�*HQRPLF�(UD´��Journal 
of bioethical inquiry�YRO���������������
��������� GRL���������V����������
������Z�

���� %UDVVLQJWRQ�� ,��The Private Life 
of the Genome: Genetic Informa-
tion and the Right to Privacy���������
5RXWOHGJH��/RQGRQ��

����5HKPDQQ�6XWWHU��&�³:K\�1RQ�'L�
UHFWLYHQHVV� LV� ,QVXI¿FLHQW�� (WKLFV�
RI� *HQHWLF� 'HFLVLRQ� 0DNLQJ� DQG� D�
0RGHO�RI�$JHQF\´��Medicine Studies�
����� SS�� ���±���� �������� KWWSV���GRL�
RUJ���������V�����������������

���� 7LPPHUPDQV�� 6��� 6KRVWDN��
6�� ³*HQH� ZRUOGV´�� Health: An In-
terdisciplinary Journal for the 
Social Study of Health, Illness 
and Medicine� �������� �������
GRL��������������������������

���� ,Q� WKH� ODQGPDUN� ����� UXOLQJ� RI�
5RH� Y�� :DGH�� WR� SURYLGH� D� UHDGLO\�
XQGHUVWDQGDEOH� H[DPSOH�� WKH� 8�6��
6XSUHPH�&RXUW�DQFKRUHG�WKH�ULJKW�WR�
WHUPLQDWH�D�SUHJQDQF\�LQ�WKH�µULJKW�WR�
SULYDF\�¶

����5XELQHOOL��6��� ³$UJXPHQWDWLRQ�DV�
5DWLRQDO� 3HUVXDVLRQ� LQ� 'RFWRU�3D�
WLHQW� &RPPXQLFDWLRQ´�� Philosophy 
& Rhetoric� �������� GRL�RUJ���������
SKLOUKHW�����������

����.RSOLQ��-XOLDQ�-�HW�DO���FLW�

���� %HDXFKDPS�� 7��� &KLOGUHVV�� -��
Principles of Biomedical Ethics�
�������� 2[IRUG� 8QLYHUVLW\� 3UHVV��
1HZ�<RUN�

���� 9HUEHHN��� 3�� 3��Moralizing tech-
nology: understanding and designing 
the morality of things��&KLFDJR�8QL�
YHUVLW\�3UHVV��������

����+DEHUPDV�� -��The future of Hu-
man Nature� ������� 3ROLW\� 3UHVV��
&DPEULGJH��

����3HWURYD��'���HW�DO�� ³7R�VFUHHQ�RU�
QRW�WR�VFUHHQ��:KDW�IDFWRUV�LQÀXHQFH�
FRPSOH[� VFUHHQLQJ� GHFLVLRQV"´��
Journal of Experimental Psycholo-
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RUJ���������[DS��������

����5XHGD��-��³9DOXH�FKDQJH��UHSUR�

MedGPT 
can understand 
your DNA

Call for papers: 
"Intelligenza 
Artificiale: 
prospettive 
bioetiche, 
biogiuridiche e 
sociali"



63

theF uture
ofScience
andEthics

Volum
e 9 ■ 2024

JHQHWLF� WHFKQRORJLHV�� DQG� WKH� D[LR�
ORJLFDO� XQGHUSLQQLQJV� RI� UHSURGXF�
WLYH� FKRLFH´�� Bioethics�� �������� GRL�
RUJ���������ELRH�������

����5RFKH��0��,���%HUJ��-��6��³,QFLGHQ�
WDO� )LQGLQJV� ZLWK� *HQRPLF� 7HVWLQJ��
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3UDFWLFH´��Current genetic medicine 
reports� ������� ������ SS�� ���±�����
GRL�RUJ���������V�����������������
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