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�XUDWLRQ�RI�2UDO�&RQWUDFHSWLYH�8VH��LWV�3RWHQF��DQG�WKH�5LVN�RI�2YDULDQ�
&DQFHU

3UL�DQND��XWWD���-�RWL�5DWDQ��KRVK�

�XWKRU��IILOLDWLRQ���5HVHDUFK�6FKRODU���$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�$QWKURSRORJ���9LVYD�%KDUDWL�8QLYHUVLW���6DQWLQLNHWDQ��
:HVW�%HQJDO���������,QGLD�

&RUUHVSRQGLQJ� �XWKRU�� -�RWL� 5DWDQ� �KRVK�� $VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI� $QWKURSRORJ��� 9LVYD�%KDUDWL� 8QLYHUVLW���
6DQWLQLNHWDQ��:HVW�%HQJDO���������,QGLD�

(�PDLO��MUJKRVK�UHGLIIPDLO�FRP

�EVWUDFW

2YDULDQ�FDQFHU�LV�WKH�OHDGLQJ�FDXVH�RI�FDQFHU�LQFLGHQFH�DQG�PRUWDOLW�ZRUOGZLGH��6WXG��VKRZV�WKDW�WKH�XVH�RI�RUDO�
FRQWUDFHSWLYH�LV�LQYHUVHO��DVVRFLDWHG�ZLWK�WKH�ULVN�RI�RYDULDQ�FDQFHU�DQG�LV�WKRXJKW�WR�EH�WKH�PRVW�SRZHUIXO�NQRZQ�
FKHPR�SUHYHQWDWLYH� DJHQWV��2UDO�FRQWUDFHSWLYH� DVVRFLDWHG� ULVN� UHGXFWLRQ�ZDV� DOVR�REVHUYHG�DPRQJ�ZRPHQZLWK�
IDPLO�� KLVWRU�� RI� RYDULDQ� FDQFHU�2UDO� FRQWUDFHSWLYH� UHGXFHV� WKH� ULVN� LQ� D� GXUDWLRQ�GHSHQGHQW� IDVKLRQ�� DV� WKH�
EHQHILFLDO�HIIHFWV�RIRUDO�FRQWUDFHSWLYH�UHPDLQV�IRU�ORQJ�WLPHV�HYHQ�DIWHU�FHVVDWLRQ�RI�XVH��7KLV�ORQJ�WHUP�SURWHFWLRQ�
PD��KDYH�VLJQLILFDQW�LPSOLFDWLRQV�IRU�LQGLYLGXDO�ULVN�DVVHVVPHQW�DQGIRU�SXEOLF�KHDOWK��VLQFH�WKH�LQFLGHQFH�RI�RYDULDQ�
FDQFHU�ULVHV�ZLWKDJH�

.H�ZRUGV��2YDULDQ�FDQFHU��2UDO�FRQWUDFHSWLYH��:RPHQ��(VWURJHQ��3URJHVWLQ�

,QWURGXFWLRQ

2YDULDQ� FDQFHU� LV� D� VLOHQW� NLOOHU� DQG� DFFRXQWV�
IRU� DQ� HVWLPDWHG� �������� QHZ� FDVHV� DQG� ��������
GHDWKV�ZRUOGZLGH�DQQXDOO���)HUOD��HW�DO����������$�
ZRPDQ�V�OLIHWLPH�ULVN�RI�GHYHORSLQJ�RYDULDQ�FDQFHU�
LV� �� LQ�����DQG�KHU� FKDQFH�RI�G�LQJ�RI� WKH�GLVHDVH�
is�1� in�100�(Reid�et�al.,�2017).�To�date,�no�ef�cient�
early�recognition�techniques�have�been�identi�ed,�
DQG�WKXV�SULPDU��SUHYHQWLRQ�LVYHU�� LPSRUWDQW�IRU�
UHGXFLQJ� RYDULDQ� FDQFHU�PRUELGLW�� DQG�PRUWDOLW��
UDWH��*RRGPDQ���������DV�PRVW�ZRPHQ�ZLWK�RYDULDQ�
FDQFHU�GLDJQRVHG�ZLWK�DGYDQFHG�GLVHDVH�FRQGLWLRQ�
DW�WKH�WLPH�RI�GLDJQRVLV��)DWKDOOD��������,W�LV�SUHGLFWHG�
WKDW�E��WKH��HDU�������WKH�PRUWDOLW��UDWH�RI�RYDULDQ�
cancer� will� rise� signi�cantly� (Bray� et� al.,� 2018).
Despite�the�public�health�signi�cance,�the�etiology�
RI�WKLVOHWKDO�GLVHDVH�LV�SRRUO�XQGHUVWRRG�+XDQJ�HW�
DO���������

+RZHYHU�� RUDO� FRQWUDFHSWLYHV� DUH� WKRXJKW� WR�
EH� WKH�PRVW� SRZHUIXO� NQRZQ� FKHPR�SUHYHQWDWLYH�
DJHQWV� IRU� RYDULDQ� FDQFHU� �1HVV� HW� DO��� �������2UDO�
FRQWUDFHSWLYHV�� DV� DQ� H[RJHQRXV� IHPDOH�KRUPRQH��
DUH� XVHG� UHJXODUO�� E�� D� VXEVWDQWLDO� IUDFWLRQ� RI�
ZRPHQ� DW� VRPH� WLPH� LQ� WKHLU� OLYHV� �6LVNLQG� HW�
DO��� ������� 7KXV�� XQGHUVWDQGLQJ� WKH� HIIHFW� RI� RUDO�
FRQWUDFHSWLYHV�RQ�WKH�RYDULDQ�FDQFHU�ULVN�UHGXFWLRQ�
LV�YHU��LPSRUWDQW��EHFDXVH�RI�WKH�OLPLWHG�VFRSH�IRU�
HDUO��GHWHFWLRQ�DQG�VXEVHTXHQW�SRRU�SURJQRVLV�RI�
RYDULDQ�FDQFHU��6LVNLQG�HW�DO���������

0HWKRGRORJ�

/LWHUDWXUHV�ZHUH�UHVHDUFKHG� IURP������ WR������RQ�
WKH� DVVRFLDWLRQ� EHWZHHQ� RUDO� FRQWUDFHSWLYH� DQG�
RYDULDQ�FDQFHU�XVLQJ�HOHFWURQLF�VHDUFK�HQJLQHV�OLNH�
3XE0HG�DQG�*RRJOH�6FKRODU��&URVV�UHIHUHQFHV�RI�DOO�
VHOHFWHG�SDSHUV�ZHUH�DOVR�XVHG� WR� LGHQWLI�� IXUWKHU�

�RZ�WR�FLWH�WKLV�DUWLFOH�

3UL�DQND�'XWWD��-�RWL�5DWDQ�*KRVK���'XUDWLRQ�RI�2UDO�&RQWUDFHSWLYH�8VH��LWV�3RWHQF��DQG�WKH�5LVN�RI�2YDULDQ�&DQFHU��,QGLDQ�
-�5HV�$QWKURSRO�����������������
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UHOHYDQW�SDSHUV��7KH�NH�ZRUGV�XVHG�ZHUH�¶RYDULDQ�
FDQFHU��� ¶RUDO� FRQWUDFHSWLYH� DQG� RYDULDQ� FDQFHU���
¶GXUDWLRQ�RI�RUDO�FRQWUDFHSWLYH�XVH�DQG�WKH�ULVN�RI�
RYDULDQ� FDQFHU��� ¶RUDO� FRQWUDFHSWLYH� SRWHQF�� DQG�
WKH�ULVN�RI�RYDULDQ�FDQFHU��� ¶FRQWUDFHSWLYH�XVH�DQG�
WKH�ULVN�RI�RYDULDQ�FDQFHU��DQG� ¶RUDO�FRQWUDFHSWLYH�
DQG� WKH� ULVN�RI� RYDULDQ� FDQFHU��� 3XEOLVKHG�SDSHUV�
IRU�WKH�SUHVHQW�UHYLHZ�ZHUH�VHOHFWHG�IURP�DYDLODEOH�
published�papers�in�English�language.�At��rst,�the�
WLWOH� RI� WKH� SDSHUV� DQG� DEVWUDFWV� ZHUH� UHYLHZHG�
IRU� UHOHYDQFH�� DQG� WKHQ� SRWHQWLDO� UHOHYDQW� IXOO�
WH[W� SDSHUV� RU� DEVWUDFWV�� ZKHUH� IXOO� WH[WV� ZHUH�
QRW� DYDLODEOH� ZHUH� H[WUDFWHG�� 3DSHUV�ZLWKRXW� IXOO�
WH[W� ZKHUH� DEVWUDFWV� ZHUH� DOVR� XQDYDLODEOH� ZHUH�
H[FOXGHG�IURP�WKH�UHYLHZ�

5HVXOWV�DQG��LVFXVVLRQ

2�DO�FR�W�DFHSWL�H�D�G�R�D�LD��FD�FH�

(SLGHPLRORJLFDO�VWXGLHVKDYH�FRQVLVWHQWO��UHSRUWHG�
WKDW� WKH� XVH� RI� RUDO� FRQWUDFHSWLYH� LV� LQYHUVHO��
DVVRFLDWHG� ZLWK� WKH� ULVN� RI� RYDULDQ� FDQFHU�
�:KLWWHPRUH�HW�DO���������7ZRURJHU�HW�DO���������5HLG�
HW� DO��� ������2UDO� FRQWUDFHSWLYHV� UHGXFHV� WKH� ULVN�
in�a�duration-dependent� fashion,� as� the�bene�cial�
HIIHFWV� RIRUDO� FRQWUDFHSWLYHV� PD�� ODVW� IRU� DW� OHDVW�
��� �HDUV� DIWHU� FHVVDWLRQ� RI� XVH� �%HUDO� HW� DO��� ������
1HVV� HW� DO��� ������� 0RUHRYHU�� WKH� UHVXOW� RI� FDVH�
FRQWURO� VWXG�VKRZHG� WKDW� RUDO� FRQWUDFHSWLYH� DOVR�
GHFUHDVHVWKH� ULVN� RI� IDWDO� DQG� DGYDQFHG� RYDULDQ�
FDQFHU��3RROH�HW�DO���������

6WXG�� GHPRQVWUDWHG� WKDW� HYHU� XVH� RI� RUDO�
FRQWUDFHSWLYHV� UHGXFHV� WKH� ULVN� RI� RYDULDQ� FDQFHU�
E�� ������� IRU� HYHU� XVHUV� FRPSDUHG� WR� QRQ�
XVHUV� �5R�DU� HW�DO��� �������0RUHRYHU��ZRPHQ�ZKR�
KDYHWDNHQ�RUDO� FRQWUDFHSWLYHV�DUH�DERXW�RQH�WKLUG�
OHVV� OLNHO�� WRGHYHORS� RYDULDQ� FDQFHU� WKDQ� DUH�
ZRPHQ� ZKR� KDYH� QHYHUXVHG� RUDO� FRQWUDFHSWLYHV�
�6WDQIRUG�� ������ :KLWWHPRUH� HW� DO��� ������%HUDO� HW�
DO��������LQ�D�VWXG��UHSRUWHG�D�UHODWLYH�ULVN�RI������
IRUHYHU� YHUVHV� QHYHU� XVHUV� RI� RUDO� FRQWUDFHSWLYHV�
IRU� RYDULDQ� FDQFHU�,Q� DQRWKHU� VWXG�� LQ� 'HQPDUN�
DPRQJ�ZRPHQ�RI�UHSURGXFWLYH�DJHV�,YHUVHQ�HW�DO���
������� IRXQG� WKDW� HYHU� XVH� RI� DQ�� FRQWHPSRUDU��
KRUPRQDOFRQWUDFHSWLRQ� ZDV� DVVRFLDWHG� ZLWK�
D� UHGXFHG� ULVN� RIRYDULDQ� FDQFHU�+RZHYHU� WKH�
SURWHFWLYH� UROH� RI� RUDOFRQWUDFHSWLRQ� KDV� QRW� EHHQ�
REVHUYHG�LQ�VRPH�VWXGLHV�DOVR��5LPDQ�HW�DO����������
Like,�a�recent�study�demonstrated�lack�of�signi�cant�
DVVRFLDWLRQ�EHWZHHQ� HYHU�XVH� RI� RUDOFRQWUDFHSWLYH�
DQG�RYDULDQ�FDQFHU�ULVN�LQ�&KLQHVH�ZRPHQ��+XDQJ�
HW�DO���������

,W�ZDV�REVHUYHG�WKDW��ZRPHQ�ZLWK�HQGRPHWULRVLV�

DUH�DW�DQ�LQFUHDVHG�ULVN�RI�HSLWKHOLDO�RYDULDQ�FDQFHU�
�*RRGPDQ��������DQG�VWXG��VKRZHG�WKDW�DQ�HVWURJHQ�
ULFK�� SURJHVWHURQH�SRRU� KRUPRQDO� HQYLURQPHQW�
PD�� HQFRXUDJH� WKHJURZWK� RI� HQGRPHWULRVLV� DQG�
SURPRWH� LWV� PDOLJQDQWWUDQVIRUPDWLRQ� WR� RYDULDQ�
FDQFHU��1HVV���������+RZHYHU��FDVH�FRQWURO�VWXGLHV�
KDYH� VKRZQ� WKDW� RUDOFRQWUDFHSWLYHV� DOVR� SURWHFW�
DJDLQVW� FDQFHU� RI� WKH� HQGRPHWULXPDQG� HSLWKHOLDO�
RYDULDQ�FDQFHU��9HVVH��DQG�3DLQWHU���������7DEOH����

,QWHUHVWLQJO���RUDO�FRQWUDFHSWLYH�LV�DOVR�DVVRFLDWHG�
with�a�signi�cant�reduction�in�most�ovarian�cancer�
VXEW�SHV� �-DFREV� DQG� 0HQRQ�� ������ 7ZRURJHU�
HW� DO��� ������� DQG� WKXV� LQGLFDWLQJ� D� FRPPRQ�
XQGHUO�LQJ�HWLRORJLF�SDWKZD��IRU�WKH�HIIHFW�RI�RUDO�
FRQWUDFHSWLYHV�RQ�RYDULDQ�FDUFLQRJHQHVLV��7ZRURJHU�
HW�DO����������6WXG��DOVR�GHPRQVWUDWHG�WKDW�FDUULHUV�
RI%5&$�PXWDWLRQV�KDG�VLPLODURYDULDQ�FDQFHU�ULVN�
UHGXFWLRQV� DVVRFLDWHG�ZLWK� RUDO� FRQWUDFHSWLYH� XVH�
�0F*XLUH� HW� DO��� ������� $� FDVH�FRQWURO� VWXG�� DOVR�
VLPLODUO�� QRWHG� RUDO� FRQWUDFHSWLYH� DVVRFLDWHG� ULVN�
UHGXFWLRQV�DPRQJ�ZRPHQZLWK�D�IDPLO��KLVWRU��RI�
ovarian�cancer�(Walker�et�al.,�2002).�The�bene�cial�
HIIHFW� RIRUDO� FRQWUDFHSWLYHV� WR� UHGXFH� WKH� ULVN� RI�
RYDULDQ� FDQFHU� DPRQJ� ZRPHQ� FDUU�LQJ� %5&$�
PXWDWLRQV�PLJKW�EH�WKH�UHDVRQ�IRU�SUHVFULELQJ�RUDO�
FRQWUDFHSWLYHV�DV�D�FKHPR�SUHYHQWLYH�DJHQW�DPRQJ�
KLJK�ULVN� ZRPHQ� �1HVV� HW� DO��� ������+RZHYHU�� LQ�
D� SRSXODWLRQ� EDVHG� FDVH�FRQWURO� VWXG�� DPRQJ�
ZRPHQ� LQ� ,VUDHO�� 0RGDQ� HW� DO�� ������� IRXQG� QR�
differences�in�bene�cial�effect�of�oral�contraceptive�
XVH� ZKHQ� FRPSDUHG� ZLWK� SDWLHQWV� FDUU�LQJ� RQH�
RI� WKH� WKUHH� FRPPRQ� %5&$�� RU� %5&$�� IRXQGHU�
PXWDWLRQV� ZLWK� FRQWURO� ZRPHQ� IURP� WKH� JHQHUDO�
,VUDHOL�SRSXODWLRQ�

+RZHYHU�� PHFKDQLVPV� XQGHUO�LQJ� WKLV�
SURWHFWLYH� UROH�RI� RUDO� FRQWUDFHSWLYH�DUH�QRW�FOHDU��
,W� LV� EHOLHYHG� WKDW� RYXODWLRQ�� ZLWK� LWV� DVVRFLDWHG�
GLVUXSWLRQ� DQG� VXEVHTXHQW� UHSDLU� RI� WKHRYDULDQ�
HSLWKHOLXP�� FDQ� OHDG� WR� WKH� DFTXLVLWLRQ� RI� JHQHWLF�
GDPDJHLQ� RYDULDQ� HSLWKHOLDO� FHOOV� DQG�� LQ� WXUQ�� WR�
RYDULDQ�FDQFHU�LQVXVFHSWLEOH�LQGLYLGXDOV��)DWKDOOD��
������ 6FKLOGNUDXW� HW� DO��� ������� +RZHYHU�� LW� KDV�
ORQJ� EHHQ� K�SRWKHVL]HG� WKDW� RUDO� FRQWUDFHSWLYH�
PD�� SURWHFW� IURP� RYDULDQ� FDQFHU� E�� VXSSUHVVLQJ�
RYXODWLRQ�6LVNLQG� HW� DO��� ������ 1HVV� HW� DO��� ������
6FKLOGNUDXW� HW� DO��� �����DQG� DOWHULQJ� WKH� WXPRU�
SURPRWLQJ�PLOLHX� �6LVNLQG� HW� DO��� ������0RUHRYHU��
WKH�GHFUHDVHG�ULVN�RI�RYDULDQ�FDQFHU�DVVRFLDWHG�ZLWK�
RUDOFRQWUDFHSWLYH�XVH�QRW�RQO��GXH� WR�DQRYXODWLRQ�
DORQH�� 2UDO� FRQWUDFHSWLYHV� DOVR� VXSSUHVV� WKH�
VHFUHWLRQ� RI� JRQDGRWURSLF� KRUPRQHV� IURP� WKH�
SLWXLWDU�JODQG�� LQFOXGLQJ� IROOLFOHVWLPXODWLQJ�
KRUPRQH� DQG� OXWHLQL]LQJKRUPRQH�� ZKLFK� DUH�
VXJJHVWHG� WR� LQFUHDVH� RYDULDQ� FDQFHU� ULVN� E��
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7DEOH����2UDO�FRQWUDFHSWLYH�DQG�RYDULDQ�FDQFHU�

�XWKRUV �HDU �UHD�RI�VWXG� 6WXG��GHVLJQ 0DMRU�ILQGLQJV

9HVVH��DQG�3DLQWHU ���� (QJODQG�DQG�6FRWODQG &RKRUW�VWXG� 7KHUH� ZDV� D� VWURQJ� QHJDWLYH� UHODWLRQVKLS�
EHWZHHQ�GXUDWLRQ�RI�RUDO�FRQWUDFHSWLYH�XVH�DQG�
RYDULDQ� FDQFHU� ULVN�� ,Q� FRPSDULVRQ�ZLWK� QHYHU�
XVHUV� RI� RUDO� FRQWUDFHSWLYHV�� WKH� UHODWLYH� ULVN�
IRU�XVHUV�RI�XS�WR����PRQWKV��GXUDWLRQ�ZDV������
ZKLOH� WKH� UHODWLYH� ULVN� IRU� XVHUV�RI� ���PRQWKV��
GXUDWLRQ�RU�PRUH�ZDV�RQO������

1HVV�HW�DO� ���� 'HODZDUH�9DOOH���LQFOXGLQJ�
FRQWLJXRXV�FRXQWLHV�LQ�
HDVWHUQ�3HQQV�OYDQLD��

VRXWKHUQ�1HZ�-HUVH���DQG�
'HODZDUH�

3RSXODWLRQ�EDVHG�
FDVH��FRQWURO�VWXG�

8VH� RI� ORZ�HVWURJHQ�ORZ�SURJHVWLQ� SLOOV�
DIIRUGHG� DQ� HVWLPDWHG� ULVN� UHGXFWLRQ� WKDW�
ZDV� LGHQWLFDO� WR� WKDW� IRU� KLJK�HVWURJHQ�KLJK�
SURJHVWLQ�SLOOV�

6FKLOGNUDXW�HW�DO� ���� 0XOWLFHQWHU�LQFOXGLQG�1HZ�
0H[LFR��,RZD�DQG�8WDK�

3RSXODWLRQ�EDVHG�
FDVH�FRQWUROOHG

7KH� FRPELQDWLRQ� RUDO� FRQWUDFHSWLYHV�
IRUPXODWLRQV� ZLWK� KLJK�SURJHVWLQ� SRWHQF��
DSSHDU�WR�EH�DVVRFLDWHG�ZLWK�D�JUHDWHU�UHGXFWLRQ�
LQ� RYDULDQ� FDQFHU� ULVN� WKDQ� WKRVH� ZLWK� ORZ�
SURJHVWLQ�SRWHQF��

0RGXJQR�HW�DO� ���� 8QLWHG�6WDWHV &DVH�FRQWUROOHG :RPHQ� ZLWK� HQGRPHWULRVLV� ZHUH� DW� DQ�
LQFUHDVHG�ULVN�RI�RYDULDQ�FDQFHU��7KH�XVH�RI�RUDO�
FRQWUDFHSWLYHV�IRU������HDUV�ZDV�DVVRFLDWHG�ZLWK�
VXEVWDQWLDO� UHGXFWLRQ� LQ� ULVN� DPRQJ� ZRPHQ�
ZLWK�HQGRPHWULRVLV�

7ZRURJHU�HW�DO� ���� 8QLWHG�6WDWHV 3URVSHFWLYH�VWXG� 'XUDWLRQ�RI�RUDO�FRQWUDFHSWLYH�XVH�ZDV�LQYHUVHO��
DVVRFLDWHG� ZLWK� ULVN�� EXW� QR� FOHDU� WUHQG� ZDV�
REVHUYHG�IRU��HDUV�VLQFH�ODVW�XVH�

/XULH�HW�DO� ���� +DZDLL�DQG�/RV�$QJHOHV 3RSXODWLRQ�EDVHG�
FDVH�FRQWURO�VWXG�

(SLWKHOLDO�RYDULDQ�FDQFHU�ULVN�ZDV�UHGXFHG���RU�
PRUH��HDUV�DIWHU�LQLWLDWLRQ�RI�RUDO�FRQWUDFHSWLYHV�
XVH��(DFK��HDU�RI�XVH�SURYLGHG�D����UHGXFWLRQ�
LQ� ULVN��:RPHQ� ZKR� XVHG� RUDO� FRQWUDFHSWLYHV�
IRU�D��HDU�RU�PRUH�ZHUH�SURWHFWHG�IRU�DW�OHDVW���
GHFDGHV�DIWHU�WKH��VWRSSHG�XVH�

7VLOLGLV�HW�DO� ���� (XURSHDQ�FRXQWULHV 3URVSHFWLYH�6WXG� :RPHQ�ZKR�XVHG�RUDO�FRQWUDFHSWLYHV�IRU����RU�
PRUH� �HDUV� KDG� D� VLJQLILFDQW� ���� � ORZHU� ULVN�
FRPSDUHG�ZLWK�XVHUV�RI����HDU�RU�OHVV�

)DEHU�HW�DO� ���� 'HQPDUN 3RSXODWLRQ�EDVHG�
FDVH��FRQWURO�VWXG�

7KH� XVH� RI� FRPELQHG� RUDO� FRQWUDFHSWLYHV� RQO��
DQG�WKH�PL[HG�XVH�RI�FRPELQHG�DQG�SURJHVWLQ�
RQO��SLOOV�GHFUHDVHG�WKH�ULVN�RI�RYDULDQ�FDQFHU��
ZKLOH�QR�DVVRFLDWLRQ�ZDV�IRXQG�ZLWK�H[FOXVLYH�
XVH�RI�SURJHVWLQ�RQO��SLOOV�

0F*XLUH�HW�DO� ���� &DOLIRUQLD��)ORULGD��
/RXLVLDQD��1HZ�-HUVH���

1RUWK�&DUROLQD��
3HQQV�OYDQLD��DQG�WKH�
PHWURSROLWDQ�DUHDV�RI�
$WODQWD�DQG�'HWURLW�

&RKRUW�VWXG� 3ULRU� RUDO� FRQWUDFHSWLYH� XVH� LV� LPSRUWDQW� IRU�
RYDULDQ� FDQFHU� ULVN�DVVHVVPHQW� DPRQJ�ZRPHQ�
RI� DOO� DJHV��0RUHRYHU�� WKH�SURWHFWLYH� HIIHFWV� RI�
RUDO�FRQWUDFHSWLYH�XVH�SHUVLVW� IRU�GHFDGHV�DIWHU�
WKH�PHQRSDXVH�

,YHUVHQ�HW�DO� ���� 'HQPDUN &RKRUW�VWXG� 8VH� RI� FRQWHPSRUDU�� FRPELQHG� KRUPRQDO�
FRQWUDFHSWLYHV�LV�DVVRFLDWHG�ZLWK�D�UHGXFWLRQ�LQ�
RYDULDQ� FDQFHU� ULVN� LQ�ZRPHQ�RI� UHSURGXFWLYH�
DJH�DQ�HIIHFW�UHODWHG�WR�GXUDWLRQ�RI�XVH��ZKLFK�
GLPLQLVKHV� DIWHU� VWRSSLQJ� XVH�� 7KH� VWXG�� DOVR�
VXJJHVWV�QR�SURWHFWLYH�HIIHFW�IURP�SURJHVWRJHQ�
RQO��SURGXFWV
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�� 3UL�DQND�'XWWD��-�RWL�5DWDQ�*KRVK���'XUDWLRQ�RI�2UDO�&RQWUDFHSWLYH�8VH��LWV�3RWHQF��DQG�WKH�5LVN�RI�2YDULDQ�
&DQFHU

LQFUHDVHG� FHOO� JURZWK� DQG� LQKLELWLRQ� RI� DSRSWRVLV�
�.RQLVKL�� ������ +XDQJ� HW� DO��� ������� )XUWKHUPRUH��
RUDO� FRQWUDFHSWLYHV� DOVR� UHGXFHRYDULDQ� FDQFHU�
ULVN� E�� LQFUHDVLQJ� SURJHVWLQ� VWLPXODWLRQ� �5LVFK��
�����)DEHU�HW�DO���������

���DWLR��RI�R�DO�FR�W�DFHSWL�H��VH�D�G�WKH��LVN�RI�
R�D�LD��FD�FH�

$�QXPEHU�RI� VWXGLHV�GHPRQVWUDWHG�DQ�DVVRFLDWLRQ�
EHWZHHQ� GXUDWLRQ� RI� RUDO� FRQWUDFHSWLYH� XVH� DQG�
WKH�ULVN�RI�RYDULDQ�FDQFHU��*RRGPDQ��������7VLOLGLV�
HW� DO��� ������� 7ZRURJHU� HW� DO�� ������� LQ� D� VWXG��
GHPRQVWUDWHG���� UHGXFWLRQ� LQ� WKH� LQFLGHQW� RI�
RYDULDQ�FDQFHU�ZLWK�����HDUV�RI�RUDO�FRQWUDFHSWLYH�
XVH��,W�ZDV�REVHUYHG�WKDW�WKH�ULVN�UHGXFWLRQ�LQFUHDVHV�
ZLWK�GXUDWLRQ�RI�RUDO�FRQWUDFHSWLYH�XVH��)UDQFHVFKL�
HW� DO��� ������ 5RVHQEHUJ� HW� DO��� ������� /XULH� HW� DO��
������� LQ� D� SRSXODWLRQ� EDVHG� FDVH�FRQWURO� VWXG��
LQ�+DZDLL�DQG�/RV�$QJHOHV�DOVR�GHPRQVWUDWHG�DQ�
LQYHUVH� DVVRFLDWLRQ� RI� HSLWKHOLDO� RYDULDQ� FDQFHU�
ULVN�ZLWK��HDUV�RI�RUDO�FRQWUDFHSWLYH�XVH��$�VWXG��
E�� :KLWWHPRUH� HW� DO�� ������� LQ� 86� UHYHDOHG� WKDW�
WKH�ULVN�UHGXFWLRQ�DVVRFLDWHG�ZLWK�HYHU�XVH�RI�RUDO�
FRQWUDFHSWLYH�ZDV������DQG�WKDW�DVVRFLDWHG�ZLWK���
RU�PRUH��HDUV�RI�XVH�RI�RUDO�FRQWUDFHSWLYH�ZDV������
5R�DU�HW�DO���������LQ�D�VWXG��IRXQG�WKDW�WKH�ULVN�RI�
RYDULDQ�FDQFHU�UHGXFHG�E��RYHU�����IRU�WKRVH�ZKR�
DUH�XVLQJ�RUDO�FRQWUDFHSWLYH�IRU�PRUH�WKDQ�����HDUV��
+DQNLQVRQ�HW�DO���������GHPRQVWUDWHG�����GHFUHDVH�
LQ�ULVN�RI�RYDULDQ�FDQFHU�DIWHU����HDUV�RI�XVH�RI�RUDO�
FRQWUDFHSWLYH�DQGDOVR�IRXQG�WKDW�WKLV�UHGXFHG�ULVN�
DSSHDUHG�WR�SHUVLVW�DW�OHDVW�����HDUV�DIWHU�FHVVDWLRQ�
RI�XVH�6WXG�� DOVR�GHPRQVWUDWHG� WKDW�ZRPHQ�ZKR�
XVHG� RUDO� FRQWUDFHSWLYHV� IRU� D� �HDU� RU�PRUH�ZHUH�
SURWHFWHG�IURP�RYDULDQ�FDQFHU�IRU�DW�OHDVW���GHFDGHV�
DIWHU�WKH��VWRSSHG�XVH��/XULH�HW�DO����������+RZHYHU��
VWXG�� LQ� 8�6�� ZRPHQ� UHYHDOHG� WKDW� WKH� UHODWLYH�
GHFUHDVH� LQ� LQFLGHQFH� UDWHV� GXH� WR� WKH� SURWHFWLYH�
HIIHFW� RI� RUDO� FRQWUDFHSWLYH� XVH� GHFOLQHV�ZLWK� DJH�
�*QDJ��HW�DO���������

,W�ZDV�DOVR�REVHUYHG�WKDW�ZRPHQ�ZKR�KDG�VWDUWHG�
XVLQJ� RUDO� FRQWUDFHSWLYH� DW� �RXQJHU� DJHV� DQG�
continued� for� longer� time� since��rst�use� also�had�
D�VWURQJHU�SURWHFWLRQ�IRUP�RYDULDQ�FDQFHU� �%RVHWWL�
HW� DO��� ������� 5R�DU� HW� DO�� ������� GHPRQVWUDWHG� DQ�
LQFUHDVLQJ� SURWHFWLYH� HIIHFW� RI� RUDO� FRQWUDFHSWLYH�
ZLWK� ORQJHU� GXUDWLRQ� XVH�� ZLWK� DQ� HVWLPDWHG� ���
DQQXDO� GHFUHDVH� LQ� ULVN�� 6LPLODUO��� 6LVNLQG� HW� DO��
�������LQ�DQHDUOLHU�VWXG��LQ�$XVWUDOLD�GHPRQVWUDWHG�
DQ�HVWLPDWHG����DQQXDO�GHFUHDVH�LQ�RYDULDQ�FDQFHU�
ULVN�ZLWK�ORQJHU�GXUDWLRQ�RI�RUDO�FRQWUDFHSWLYH�XVH��
,Q�DQRWKHU�VWXG��)DEHU�HW�DO���������IRXQG�WKDW�HDFK�
H[WUD��HDU�RI�RUDO�FRQWUDFHSWLYH�XVH�GHFUHDVHG� WKH�
ULVN�RI�RYDULDQ�FDQFHU�E������6WXG��DOVR�VXJJHVWHG�

WKDW� WKH� SURWHFWLYH� HIIHFWV� RI� RUDO� FRQWUDFHSWLYH�
XVH�SHUVLVW� IRU� GHFDGHV�HYHQ� DIWHU� WKH�PHQRSDXVH�
�0F*XLUH�HW�DO����������6RPH�VWXGLHV�ZLWQHVVHG�DQ�
added�protective�in�uence�of�oral�contraceptive,�if�
LWV�XVH�ZDV�VWDUWHG�EHIRUH�WKH�DJH�RI�����HDUV��5R�DU�HW�
DO����������(YHQ��VKRUW�WHUP�XVH�RI�RUDO�FRQWUDFHSWLYH�
ZDV� DOVR� DVVRFLDWHG�ZLWK� UHGXFHG� ULVN� RI� RYDULDQ�
FDQFHU��,W�ZDV�REVHUYHG�WKDW���RU�PRUH��HDUV�RI�RUDO�
FRQWUDFHSWLYH� XVH� UHGXFHV� WKH� ULVN� RI� GHYHORSLQJ�
HSLWKHOLDO�RYDULDQ�FDQFHU�E�����������:KLWWHPRUH�
HW�DO���������6FKLOGNUDXW�HW�DO����������+RZHYHU��WKH�
SURWHFWLYH�UROH�RI�RUDO�FRQWUDFHSWLYH�LQFUHDVHV�ZLWK�
GXUDWLRQ� RI� XVH�� $V� VWXG�� UHYHDOHG� WKDW� ZRPHQ�
ZKR�XVHG�RUDO�FRQWUDFHSWLYHV�IRU����RU�PRUH��HDUV�
KDG�D�����ORZHU�ULVN�FRPSDUHG�ZLWK�XVHUV�RI����HDU�
RU�OHVV��ZKLFK�FRUUHVSRQGHG�WR�D�����ORZHU�ULVN�SHU�
���HDUV�RI�XVH��7VLOLGLV�HW�DO���������,QWHUHVWLQJO��WKH�
protective� bene�t� of� long-term� oral� contraceptive�
XVH� WR� GHFUHDVH� WKH� ULVN� RI� RYDULDQ� FDQFHU� ZDV�
DOVR� REVHUYHG� DPRQJ� ZRPHQ� FDUU�LQJPXWDQW�
%5&$��RU�%5&$��DOOHOH��6WXG��VXJJHVWHG�WKDW�RUDO�
FRQWUDFHSWLYHV� PD�� SOD�� DQ� LPSRUWDQW� SURWHFWLYH�
UROH� IRU� ZRPHQ� ZLWK� HOHYDWHG� JHQHWLF� ULVN� IRU�
RYDULDQ�FDQFHU� �1DURG�HW�DO����������0RUHRYHU�� WKH�
UHGXFWLRQ� LQ� ULVN�ZDV� ����DPRQJ� HYHU� XVHUV� DQG�
����DPRQJ�ORQJ�WHUP�XVHUV�FDUU�LQJ�PXWDWLRQV�RI�
%5&$��RU�%5&$���ZKLFK�ZDV��KRZHYHU��VRPHZKDW�
ZHDNHU� WKDQ� UHGXFWLRQV� REVHUYHG� LQ� WKH� JHQHUDO�
SRSXODWLRQ��:KLWWHPRUH�HW�DO����������0F*XLUH�HW�DO��
������� DOVR� GHPRQVWUDWHG� D� JUHDWHU� ULVN� UHGXFWLRQ�
ZLWK�LQFUHDVLQJ�GXUDWLRQ�RI�RUDO�FRQWUDFHSWLYH�XVH�
DPRQJ%5&$��PXWDWLRQ�FDUULHUV��+RZHYHU��+XDQJ�
et�al.�(2015)�demonstratedno�signi�cant�association�
EHWZHHQ�ORQJ�GXUDWLRQRI�RUDO�FRQWUDFHSWLYH�XVH�DQG�
RYDULDQ�FDQFHU�ULVN�LQ�&KLQHVH�ZRPHQ�

(VWURJHQ� DQG� SURJHVWLQ� SRWHQF�� RI� RUDO�
FRQWUDFHSWLYH�DQG�WKH�ULVN�RI�RYDULDQ�FDQFHU

7KHUH� ZHUH� VRPH� VWXGLHV��ZKLFK� H[DPLQHG� WKH�
HIIHFW� RI� KLJK� DQG� ORZSRWHQF�FRQWUDFHSWLYHV� RQ�
ovarian� cancer� risk,� however,� the�ndings� were�
LQFRQFOXVLYH�$� FDVH�FRQWUROVWXG�� LQ� *HUPDQ�E��
5R�DU� HW� DO�� ������� VKRZHG� FRPSDUDWLYHO��
JUHDWHU�SURWHFWLRQ� RI� ORZ�GRVH� HVWURJHQ�SLOOV� �����
—J� HWKLQ�O� HVWUDGLRO�� WKDQ� KLJKGRVH� HVWURJHQ�
pills(≥50� µgethinyl� estradiol)� on� ovarian� cancer�
ULVN�� &RQWUDU�� WR� WKDW�� DQRWKHU� FDVH�FRQWURO� VWXG��
E�� 5RVHQEODWW� HW� DO�� ������� GHPRQVWUDWHG� OHVV�
SURWHFWLRQ�DJDLQVWRYDULDQ�FDQFHU�ZLWK�ORZHVWURJHQ�
IRUPXODWLRQV� WKDQ�ZLWKKLJKHVWURJHQ� IRUPXODWLRQV��
+RZHYHU�� &LEXOD� HW� DO�� ������� UHYHDOHG� WKDW� WKH�
SURWHFWLYHHIIHFW� RI� RUDO� FRQWUDFHSWLYHV� DJDLQVW�
RYDULDQ� FDQFHU� ULVNGLG� QRW� GLIIHU� EHWZHHQ� XVHUV�
RI� KLJK� DQG� ORZ� HVWURJHQIRUPXODWLRQV�6WXG��
DOVR� GHPRQVWUDWHG� WKDW� WKH� SURWHFWLRQ� DIIRUGHG�
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E�� RUDO� FRQWUDFHSWLYHV� DJDLQVW� RYDULDQ� FDQFHU�
DSSHDUHG�WR�EH�LQGHSHQGHQW�RI�WKH�GRVH�RI�HVWURJHQ�
RU� SURJHVWLQ� DQG� ERWKKLJK� DQG� ORZ� GRVH� RUDO�
FRQWUDFHSWLYHVIRUPXODWLRQVVKRZHG� D� VWURQJ� DQG�
HTXDO�SURWHFWLYH�HIIHFWDJDLQVW�RYDULDQ�FDQFHU��1HVV�
HW� DO��� ������7KRXJK�� ORZGRVH� RUDO� FRQWUDFHSWLYH�
IRUPXODWLRQV�KDYH�JDLQHG�DQ�LQFUHDVLQJ�SRSXODULW��
ZLWK� D� VXEVWDQWLDOSURSRUWLRQ� RI� WKH� PDUNHW� VKDUH�
�5R�DU� HW� DO��� ������� VWXG��GHPRQVWUDWHG� WKDW� RUDO�
FRQWUDFHSWLYH� FRQWDLQLQJ� ���� —J� HVWURJHQ� DUH�
HTXDOO�� HIIHFWLYH� LQ� VXSSUHVVLQJ� RYXODWLRQ� ZKHQ�
compared�with� oral� contraceptive� containing� ≥50�
—J� HVWURJHQ�6FRWW� HW� DO��� ������ 1HVV� HW� DO��� �������
+RZHYHU��ORZGRVH�RUDO�FRQWUDFHSWLYH�IRUPXODWLRQV�
KDYH�ORZHU�DELOLW��WR�VXSSUHVV�JRQDGRWURSLQ�OHYHOV�
DV� FRPSDUHG� WR� KLJKHU� GRVH� IRUPXODWLRQV� �6FRWW�
HW�DO���������1HVV�HW�DO����������DQG�LW�ZDV�REVHUYHG�
WKDW� KLJK� JRQDGRWURSLQ� OHYHOV� PD�� HOHYDWH� WKH�
ULVN� IRU�RYDULDQ�FDQFHU� �&UDPHU�DQG�:HOFK���������
7KXV�ORZHUGRVH� SLOOV�PD�� QRW� EH� DV� SURWHFWLYH� DV�
KLJKHU�GRVH�RUDO�FRQWUDFHSWLYHV��1HVV�HW�DO���������

&RPSDUDWLYH� VWXG�� WR� XQGHUVWDQG� WKH� HIIHFW�
RI� RUDO� FRQWUDFHSWLYHV� RQ� WKH� EDVLV� RI� HVWURJHQ�
DQG� SURJHVWLQ� SRWHQF�� UHYHDOHG� WKDW� RUDO�
FRQWUDFHSWLYH� IRUPXODWLRQV� ZLWK� KLJKHU� SURJHVWLQ�
SRWHQF�FRQIHUUHG� D� JUHDWHU� UHGXFWLRQ� LQ� ULVN� RI�
RYDULDQ� FDQFHU� WKDQ� WKRVH� ZLWK� ORZHU� SURJHVWLQ�
SRWHQF��� LUUHVSHFWLYH� RI� WKH� HVWURJHQ� FRQWHQW� DQG�
GXUDWLRQ�RI�XVH��6FKLOGNUDXW�HW�DO����������+RZHYHU��
GXH�WR�WKH�ORZHU�SUHYDOHQFH�RI�XVH��FRPSDUDWLYHO��
IHZHU� VWXGLHV� KDYH� EHHQ� GRQH� RQ� WKH� HIIHFW� RI�
SURJHVWLQ� RQO�� FRQWUDFHSWLYHV�� EXW� WKH� DYDLODEOH�
VWXG�� VXJJHVWHGWKDW� SURJHVWLQRQO�� FRQWUDFHSWLYHV�
DOVR�ORZHUHGWKH�ULVN�RI�RYDULDQ�FDQFHU��5HLG�HW�DO���
������� $� SUHYLRXV� FDVH�FRQWURO� VWXG�� IRXQG� WKDW�
WKH�XVH�RI� ORZ�SURJHVWLQ� IRUPXODWLRQV�UHGXFHGWKH�
risk�of�ovarian�cancer�more�signi�cantlycompared�
WR� WKH� KLJKSURJHVWLQIRUPXODWLRQV� �/XULH� HW� DO���
������� &RQWUDU�� WR� WKDW� )DEHU� HW� DO�� ������� IRXQG�
no� signi�cant� differences� in� the� protective� effect�
RIWKRVH�ZLWK�KLJK�DQG�ORZSRWHQF��SURJHVWLQ��,W�ZDV�
DOVR�REVHUYHG�WKDW�FRPELQHG�RUDOFRQWUDFHSWLYHV�GR�
QRW�GLIIHU�IURP�SURJHVWRJHQ�RQO��SLOOV�LQ�WKHLU�ULVN�
RI� RYDULDQ� FDQFHU� �.XPOH� HW� DO��� �������0RUHRYHU��
SUHVHQWRU�UHFHQW�XVH�RI�SURJHVWRJHQ�RQO��SURGXFWV�
LPSOLHG� D� VPDOOHU� HIIHFW� RQ� RYDULDQ� FDQFHU�
ULVNHVWLPDWHV�� FRPSDUHG� ZLWK� XVHUV� RI� FRPELQHG�
SURGXFWV��,YHUVHQ�HW�DO���������

&RQFOXVLRQ

,Q�FRQFOXVLRQ�� WKH�SUHVHQW� UHYLHZ�GHPRQVWUDWHG�D�
SURWHFWLYH�HIIHFW�RI�RUDO�FRQWUDFHSWLYHV� RQ� RYDULDQ�
FDUFLQRJHQHVLV�DQG�DOVR� IRXQG�WKDW� WKLV�SURWHFWLRQ�

SHUVLVWV� IRU� D� ORQJ� WLPH� HYHQ� DIWHU� FHVVDWLRQ� RI�
RUDO� FRQWUDFHSWLYH� XVH�� 7KH� SHUVLVWHQFH� RI� ORQJ�
WHUP� SURWHFWLRQ� IURP� RUDO� FRQWUDFHSWLYHV� DJDLQVW�
ovarian� cancer�may� have� signi�cant� implications�
IRU�LQGLYLGXDO�ULVN�DVVHVVPHQW�DQG�IRU�SXEOLF�KHDOWK�
VLQFH�WKH�LQFLGHQFH�RI�RYDULDQ�FDQFHU�ULVHV�ZLWKDJH�

5HIHUHQFHV

��� %HUDO�9��'ROO�5��+HUPRQ�&��3HWR�5��5HHYHV�*��2YDULDQ�
FDQFHU� DQGRUDO� FRQWUDFHSWLYHV�� FROODERUDWLYH�
UHDQDO�VLV� RI� GDWD� IURP� ��� HSLGHPLRORJLFDOVWXGLHV�
LQFOXGLQJ� ������ ZRPHQ� ZLWK� RYDULDQ� FDQFHU�
DQG������FRQWUROV��/DQFHW��������������������

��� %RVHWWL� &�� 1HJU� (�� 7ULFKRSRXORV� '�� )UDQFHVFKL� 6��
%HUDO�9��7]RQRX�$��3DUD]]LQL�)��*UHJJL�6��/D9HFFKLD�
&�� /RQH�WHUP� HIIHFWV� RI� RUDO� FRQWUDFHSWLYHV� RQ�
RYDULDQ�FDQFHU�ULVN��,QW�-�&DQFHU�������������������

��� %UD�� )�� )HUOD�� -�� 6RHUMRPDWDUDP� ,�� 6LHJHO� 5/��
7RUUH� /$�� -HPDO� $�*OREDO� FDQFHU� VWDWLVWLFV� ������
*/2%2&$1� HVWLPDWHV� RI� LQFLGHQFH� DQGPRUWDOLW��
ZRUOGZLGH� IRU� ��� FDQFHUV� LQ� ���� FRXQWULHV�� &$�
&DQFHU-�&OLQ������������������

��� &LEXOD� '�� *RPSHO� $�� 0XHFN� $2�� /D� 9HFFKLD� &��
+DQQDIRUG� 3&�� 6NRXE�� 62�� =LNDQ� 0�� 'XVHN� /��
+RUPRQDO� FRQWUDFHSWLRQ� DQG� ULVN� RI� FDQFHU��+XP�
5HSURG�8SGDWH�������������������

��� &UDPHU� ':��:HOFK�:5��'HWHUPLQDQWV�RI� RYDULDQ�
FDQFHU�ULVN��,,��,QIHUHQFHV�UHJDUGLQJ�SDWKRJHQHVLV��-�
1DWO�&DQFHU�,QVW������������������

��� )DEHU� 07�� -HQVHQ� $�� )UHGHULNVHQ� .�� *OXG� (��
+�JGDOO(�� +�JGDOO&�� %ODDN�U� -�� .M�U� 6.�� 2UDO�
FRQWUDFHSWLYH� XVH� DQG� LPSDFW� RI� FXPXODWLYH�
LQWDNHRI�HVWURJHQ�DQG�SURJHVWLQ�RQ�ULVN�RI�RYDULDQ�
FDQFHU��&DQFHU�&DXVHV�&RQWURO��������������������

��� )DWKDOOD�0)��,QFHVVDQW�RYXODWLRQ�DQG�RYDULDQ�FDQFHU�
�� D� K�SRWKHVLV� UH�YLVLWHG�� )DFWV�9LHZV�9LV�2EJ�Q��
�����������������

��� )DWKDOOD�0)�� ,QFHVVDQW� RYXODWLRQ�D� ULVN� IDFWRU� LQ�
RYDULDQ�QHRSODVLD"�/DQFHW������������

��� )HUOD�� -�� 6RHUMRPDWDUDP� ,�� (UYLN� 0�� 'LNVKLW� 5��
(VHU�6��5HEHOR�0��3DUNLQ�'0��)RUPDQ�'��%UD�� �)��
*/2%2&$1� ����� Y����� FDQFHU� LQFLGHQFH� DQG�
PRUWDOLW�� ZRUOGZLGH�� ,$5&� &DQFHU� %DVH� 1R�� ����
,QWHUQDWLRQDO�$JHQF��IRU�5HVHDUFK�RQ�&DQFHU��/�RQ��
�����

���� )UDQFHVFKL�6��3DUD]]LQL�)��1HJUL�(��%RRWK�0��9HFFKLD�
&/��%HUDO�9��7]RQRX�$��7ULFKRSRXORV�'�

���� 3RROHG� DQDO�VLV�RI� �(XURSHDQ� FDVH�FRQWURO� VWXGLHV�
RI�HSLWKHOLDO�RYDULDQ�FDQFHU��,,,��2UDO�FRQWUDFHSWLYH�
XVH��,QW�-�&DQFHU����������������

���� *QDJ��6��0LQJ�((��'HYHVD�66��+DUWJH�3��:KLWWHPRUH�
$6�'HFOLQLQJ� RYDULDQ� FDQFHU� UDWHV� LQ� 8�6�� ZRPHQ�
LQ� UHODWLRQ� WR� SDULW�� DQG� RUDO� FRQWUDFHSWLYH� XVH�
(SLGHPLRORJ�������������������

3UL�DQND�'XWWD��-�RWL�5DWDQ�*KRVK���'XUDWLRQ�RI�2UDO�&RQWUDFHSWLYH�8VH��LWV�3RWHQF��DQG�WKH�5LVN�RI�2YDULDQ�
&DQFHU
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���� +DQNLQVRQ� 6(�� &ROGLW]� *$�� +XQWHU� '-�� 6SHQFHU�
7/�5RVQHU%��6WDPSIHU�0O��$�TXDQWLWDWLYH�DVVHVVPHQW�
RI�RUDOFRQWUDFHSWLYH�XVH�DQG�ULVN�RI�RYDULDQ�FDQFHU�
2EVWHW�*�QHFRO��������������������

���� +XDQJ�=��*DR�<��:HQ�:��/L�+��=KHQJ�:��6KX�;2��
%HHJKO��)DGLHO� $�� &RQWUDFHSWLYH� PHWKRGV� DQG�
RYDULDQ�FDQFHU�ULVN�DPRQJ�&KLQHVHZRPHQ��D�UHSRUW�
IURP� WKH� 6KDQJKDL� :RPHQ�V� +HDOWK� 6WXG��� ,QW� -�
&DQFHU�������������������

���� ,YHUVHQ� /�� )LHOGLQJ� 6�� /LGHJDDUG� 2�� 0�UFK� /6��
6NRYOXQG�&:�+DQQDIRUG�3&��$VVRFLDWLRQ�EHWZHHQ�
FRQWHPSRUDU�� KRUPRQDO� FRQWUDFHSWLRQDQG�
RYDULDQ� FDQFHU� LQ� ZRPHQ� RI� UHSURGXFWLYH� DJH� LQ�
'HQPDUN�SURVSHFWLYH�� QDWLRQZLGH� FRKRUW� VWXG���
%0-��������������

���� -DFREV� ,-�� 0HQRQ� 8�� 3URJUHVV� DQG� FKDOOHQJHV� LQ�
VFUHHQLQJ�IRUHDUO��GHWHFWLRQ�RI�RYDULDQ�FDQFHU��0RO�
&HOO�3URWHRPLFV�����������������

���� .RQLVKL� ,�� *RQDGRWURSLQV� DQG� RYDULDQ�
FDUFLQRJHQHVLV�� DQHZ� HUD� RI� EDVLF� UHVHDUFK� DQG�
LWV� FOLQLFDO� LPSOLFDWLRQV�� ,QW� -*�QHFRO� &DQFHU��
��������������

���� .XPOH�0��:HLGHUSDVV� (�� %UDDWHQ� 7��$GDPL�+�2��
/XQG� (�� 1RUZHJLDQ�6ZHGLVK� :RPHQ�V� /LIHVW�OH�
DQG� +HDOWK� &RKRUW� 6WXG��� 5LVN� IRULQYDVLYH�
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