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8URORJ���1HSKURORJ��DQG��QGURORJ��,QWHUQDWLRQDO
9ROXPH���1XPEHU����-DQXDU����-XQH�����

'2,��KWWS���G[�GRL�RUJ����������XQDL�����������������

�H��H���UW�FOH

��5HYLH��RI��ORRG�3UHVV�UH�9DULDWLRQV�DPRQJ��HQHUDO�
3RS�ODWLRQ���WKRVH�RQ��DHPRGLDO�VLV

.LUDQ�9�7����/DNVKPLQDUD�DQD���5�����U�D�0������9���DQLHO�

�EVWUDFW

1RUPDO�%ORRG�3UHVVXUH��%3��LV� WKH�NH�� IDFWRU� IRU�VXVWDLQLQJ�D�KHDOWK��OLIH��%3�YDULDWLRQ�LV�
UHODWHG�WR�GDLO��OLIH�LQFOXGLQJ�ERG��SRVLWLRQ��EUHDWKLQJ�UK�WKP��VWUHVV�OHYHO��SK�VLFDO�FRQGLWLRQ�
HWF��+�SHUWHQVLRQ�DV�ZHOO�DV�+�SRWHQVLRQ�ZLOO�OHDG�WR�PDQ��FRPSOLFDWLRQV�LQ�WKH�KHDOWK��OLIH�RI�
WKH�JHQHUDO�DV�ZHOO�DV�GLDO�VLV�SRSXODWLRQ��7KH�SUHYDOHQFH�RI�+�SHUWHQVLRQ�LQ�8UEDQ�FRPPXQLWLHV�
LV� KLJKHU� WKDQ� WKDW� LQ�5XUDO� FRPPXQLWLHV��&RPSOLFDWLRQV� RI� XQFRQWUROOHG�K�SHUWHQVLRQ�ZLOO�
DIIHFW�YDULRXV�RUJDQV�LQ�RXU�ERG��DV�DQ�DFXWH�RU�FKURQLF�HIIHFW��)DFWRUV�DIIHFWLQJ�+�SHUWHQVLRQ�
LQ� WKH�GLDO�VLV�SRSXODWLRQ� VOLJKWO�� GLIIHU� IURP� WKH�JHQHUDO�SRSXODWLRQGXH� WR� UHQDO� IDLOXUH�� ,W�
LV�FHUWDLQWKDW�SUHYHQWLYH�PHDVXUHV�RU�FRQWUROOLQJ�PHDVXUHV�RI�%3�YDULDWLRQ�DUH�RQO��SRVVLEOH�
ZKHQ�ZH� FDQ� XQGHUVWDQG� WKH� QRUPDO� SK�VLRORJ�� RI� %3� DV�ZHOO� DV� WKH� IDFWRUV�ZKLFK� DIIHFW�
%3�PDLQWHQDQFH� LQ�RXU�ERG���7KLV�SDSHU�ZLOO�KHOS��RX� WR�XQGHUVWDQG�YDULRXV�DVSHFWV�RI�%3�
YDULDWLRQ�LQ�JHQHUDO�DV�ZHOO�DV�WKH�GLDO�VLV�SRSXODWLRQ�

.H��RUGV��+DHPRGLDO�VLV��'LDO�VLV�:DWHU��%3��.LGQH��'LVHDVH�

�R��WR�FLWH�WKLV�DUWLFOH�

.LUDQ�9�7���/DNVKPLQDUD�DQD�*�5����U�D�0�%���H��D�����5HYLHZ�RI�%ORRG�3UHVVXUH�9DULDWLRQV�DPRQJ�*HQHUDO�3RSXODWLRQ�
��WKRVH�RQ�+DHPRGLDO�VLV��8UR��1HSKUR�DQG��QGUR�,QW������������������

��WKRU� �II�O�DW�R��� ��VVLVWDQW� 3URIHVVRU�� ���/HFWXUHU��
'HSDUWPHQW� +HDOWK� 6HFLHQFHV�� 7KH� �SROOR� 8QLYHUVLW���
&KLWWRRU� �������� �QGKUD� 3UDGHVK�� ,QGLD�� �&RQVXOWDQW�
1HSKURORJLVW�� 'HSDUWPHQW� RI� 1HSKURORJ��� (06�
0HPRULDO� &R�RSHUDWLYH� +RVSLWDO� DQG� 5HVHDUFK� &HQWUH��
3HULQWKDOPDQQD��0DODSSXUDP���������.HUDOD��,QGLD�

� �RUUHVSR�G���� ��WKRU�� /DNVKPLQDUD�DQD� ��5���
&RQVXOWDQW� 1HSKURORJLVW�� 'HSDUWPHQW� RI� 1HSKURORJ���
(06� 0HPRULDO� &R�RSHUDWLYH� +RVSLWDO� DQG� 5HVHDUFK�
&HQWUH�� 3HULQWKDOPDQQD�� 0DODSSXUDP� �������� .HUDOD��
,QGLD�

(�PDLO��GUOQJ��#JPDLO�FRP

5HFHLYHG�RQ��������������������������������FFHSWHG�RQ������������

,1752�8&7,21

%ORRG� SUHVVXUH� LV� WKH� NH�� LQGLFDWRU� RI� KRZ�
ZHOO� RXU� FLUFXODWRU�� V�VWHP� LV� IXQFWLRQLQJ��

%3� VKRXOG�QRW� EH� VR� KLJK� RU� ORZ� WR�PDLQWDLQ� WKH�
normal�well-being�of�our�body.�Suf�cient�BP�helps�
to� distribute� suf�cient� oxygen� and� nutrients� all�
RYHU�RXU� ERG��DQG�HOLPLQDWLRQ�RI�ZDVWH�SURGXFWV�
ef�ciently� from� different� parts� of� the� body.� BP�
PDLQWHQDQFH�LQ�RXU�ERG��E��GLIIHUHQW�PHFKDQLVPV�
DQG�DQ��DOWHUDWLRQV� LQ� WKH�PHFKDQLVP�ZLOO�OHDG� WR�
DQ�LQDSSURSULDWH�OHYHO�RI�%3�LQ�RXU�ERG���2XU�ERG��
ZLOO�FRQWURO�RXU�%3�LQ�GLIIHUHQW�ZD�V�OLNH�VKRUW�WHUP�
FRQWURO�RI�%3�E��WKH�DXWRQRPRXV�QHUYRXV�V�VWHP��
ORQJ�WHUP�FRQWURO�E��UHQQLQ�DQJLRWHQVLQ�DOGRVWHURQH�
V�VWHP� �5��6��� DQWLGLXUHWLF� KRUPRQH�� �WULDO�
QDWULXUHWLF� SHSWLGH� ��13�� DQG� SURVWDJODQGLQV��
7KH� RUJDQ� V�VWHPV� VXFK� DV� FLUFXODWRU�� V�VWHP��
XULQDU���V�VWHP�����QHUYRXV��V�VWHP��HVSHFLDOO��WKH�
DXWRQRPRXV� QHUYRXVV�VWHP�� DUH� FORVHO�� UHODWHG�
WR� %3� UHJXODWLRQV� DQG� WKH� RWKHU� PDLQ� ELRORJLFDO�
SURGXFW�SUHVHQW�LQ�WKH�KXPDQ�ERG��ZKLFK�LQYROYHV�
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)LJ�����6WHSV�IRU�RSWLPXP�%3�PHDVXUHPHQW��6LWWLQJ�3RVWXUH�

LQ� WKH� UHJXODWLRQ� RI� %3� LV� DQJLRWHQVLQ� FRQYHUWLQJ�
HQ]�PH���EUDG�NLQLQ��

6RPH� IDFWRUV� LQ� RXU� GDLO�� OLIH� ZLOO� OHDG� WR� %3�
YDULDWLRQ��%3�YDULHV�WKURXJK�RXW�WKH�GD��GHSHQGLQJ�
RQ� ERG�� SRVLWLRQ�� EUHDWKLQJ� UK�WKP�� VWUHVV� OHYHO��
SK�VLFDO� FRQGLWLRQ�� PHGLFDWLRQ� LQ� WDNH�� ZKDW� ZH�
HDW�DQG�GULQN��DQG�WLPH�RI�WKH�GD���'HSHQGLQJ�RQ�
ERG�� SRVLWLRQ�� WKHUH� DUH� VOLJKWO�� KLJKHU� GLDVWROLF�
DQG� V�VWROLF� SUHVVXUH� YDOXHV� ZKHQ� ZH� PHDVXUH�
WKH�VLWWLQJ�SRVLWLRQ�WKDQ�WKH�VXSLQH�SRVLWLRQ���6ORZ�
EUHDWKLQJ�H[HUFLVHV�FDQ�UHGXFH�%3�LQ�D�VKRUW�SHULRG���
7KHVH� ERWK� KDYHD� UHODWLRQVKLS� EHWZHHQ� /RZ� %3�
DQG� DQ[LHW����:RUN�UHODWHG� VWUHVV� LV� KDYLQJ� D� UROH�
LQ�LQFUHDVLQJ�%3���:KHQ��RX�DUH�H[HUFLVLQJ�WKH�%3�
ZLOO�LQFUHDVH�DQG�ZKHQ��RX�VWRS�LW�ZLOO�FRPH�EDFN�

WR�QRUPDO�DQG�WKH�WLPH�WDNHQ�WR�JHW�EDFN��RXU�%ORRG�
SUHVVXUH� WR� QRUPDO�ZLOO� WHOO� �RX�ZKHWKHU� �RX� DUH�
KHDOWK��RU�QRW��,Q�KHDOWK��SHRSOH��LW�ZLOO�FRPH�EDFN�
WR�QRUPDO�VRRQ��

Studies� de�ne� normal� BP� as� 120-139� mm� Hg�
V�VWROLF� V�VWROL� FDQG� ������ PP� +J� GLDVWROLF��
%ORRG� SUHVVXUH� �������� PP� +J� LV� K�SRWHQVLYH�
DQG� !������� LV� K�SHUWHQVLYH� DQG� LW� LV� DSSOLFDEOH�
LQ� WKH� QRUPDO� FRPPXQLW�� DV�ZHOO� DV� WKH�'LDO�VLV�
FRPPXQLW���� ,QVWUXFWLRQV� DQG� VWHSV� QHHGHG� IRU�
RSWLPDO�%3�PHDVXUHPHQW�DUH�VKRZQ�LQ�)LJ����

�ROH�RI�0HG�F��HV�����3��DU�DW�R�V

0HGLFDWLRQV� WKDW� ZH� DUH� WDNLQJ� KDYH� D� UROH� LQ�

WKH� %3� YDULDWLRQV�� 3DLQ� PHGLFDWLRQV� DQG� DQWL�
in�ammatory� medicines� like� Indomethacin,�
DFHWDPLQRSKHQ�� DVSLULQ�� QDSUR[HQ� VRGLXP��
LEXSURIHQ�� SLUR[LFDP�HWF��ZLOO� FDXVH��RX� WR� UHWDLQ�
ZDWHU� RU� GDPDJH� �RXU� NLGQH�� DQG� LQFUHDVH� �RXU�
%3�� �QWLGHSUHVVDQWV� OLNH� YHQODID[LQH��PRQRDPLQH�
R[LGDVH� LQKLELWRUV�� WULF�FOLF� DQWLGHSUHVVDQWV�� WU��
cyclic�antide�pressants,��uoxetine�etc.�will�increase�
�RXU�%3��%LUWK�FRQWURO�SLOOV�RU�ELUWK�FRQWURO�GHYLFHV�
PDGH�RI�KRUPRQHV�ZLOO�LQFUHDVH�%3�E��QDUURZLQJ�
RI�EORRG�YHVVHOV�DQG� WKH�ULVN�LV�KLJKHU� LI��RXU�DJH�
LV�!����UV��,QWDNH�RI�FDIIHLQH�FRQWDLQLQJ�PHGLFLQHV�

DQG� SURGXFWV� ZLOO� FDXVH� D� WHPSRUDU�� LQFUHDVH� LQ�
%3�� &ROG�PHGLFLQHV� ZKLFK� FRQWDLQ� GHFRQJHVWDQWV�
OLNH� SVHXGRHSKHGULQH� �� SKHQ�OHSKULQH� ZLOO�
LQFUHDVH�%3��+HUEDO�VXSSOHPHQWV�OLNH��PLFD��%LWWHU�
RUDQJH�� (SKHGUD�� *LQVHQJ�� *XDUDQD�� /LFRULFH��
DQG�+�SHULFXP� 3HUIRUDWXP� FDQ� UDLVH� �RXU� %3�RU�
interact�with�BP�medications�to�affect�its�ef�ciency.�
Some�powerful�drugs�like�Bevacizumab,�Ge�tinib,�
,PDWLQLE�� 3D]RSDQLE�� 5DPXFLUXPDE� HWF�� HUH� XVHG�
WR� WUHDW� DXWRLPPXQH� GLVRUGHUV� DQG� FDQFHU� FDQ�
DOVR� FDXVH� K�SHUWHQVLRQ�� ,PPXQRVXSSUHVVDQWV�
OLNH� F�FORVSRULQH� DQG� 7DFUROLPXV� FDQ� DOVR� FDXVH�

.LUDQ�9�7���/DNVKPLQDUD�DQD�*�5����U�D�0�%���H��D�����5HYLHZ�RI�%ORRG�3UHVVXUH�9DULDWLRQV�DPRQJ�
*HQHUDO�3RSXODWLRQ���WKRVH�RQ�+DHPRGLDO�VLV
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K�SHUWHQVLRQ��6WLPXODQWV�OLNH�PHWK�OSKHQLGDWH�DQG�
VRPH� LOOHJDO� GUXJV� OLNH� �PSKHWDPLQHV�� �QDEROLF�
VWHURLGV��DQG�&RFDLQH�FDQ�DOVR� OHDG� WR�DQ� LQFUHDVH�
LQ�%3��

�ROH�RI���PH�����3��DU�DW�R�V

%3�YDULDWLRQV� DFFRUGLQJ� WR� WKH� WLPH� DUH�PDLQO��
ORZHULQJ�RI�%3�DW�QLJKWWLPH�DQG�LQFUHDVLQJ�WKH�%3�
E��PRUQLQJ��%ORRG�SUHVVXUH�ZLOO�VWDUW�WR�LQFUHDVH�D�
IHZ�KRXUV�EHIRUH��RX�ZDNH�XS�DQG�FRQWLQXH�WR�ULVH�
LQ� WKH� GD�� WLPH�� 7KH� SHDN� OHYHO� E�� WKH�PLGGOH� RI�
WKH�DIWHUQRRQ�DQG�ODWH�DIWHUQRRQ�DQG�HYHQLQJ�VWDUWV�
WR�GHFUHDVH��+HDOWK�SUREOHPV� OLNH�.LGQH��GLVHDVH��
7K�URLG� GLVHDVHV�� 'LDEHWLFV�� 2EVWUXFWLYH� VOHHS�
DSQHD��1HXURORJLFDO�SUREOHPV�DQG� FDUGLRYDVFXODU�
GLVHDVHV� FDQ� FDXVH� DQ� DEQRUPDO� %3� SDWWHUQ� OLNH�
KLJK� %3� DW� QLJKW� WLPH�� )DFWRUV�ZKLFK� FDQ� OHDG� WR�
DEQRUPDO� %3� SDWWHUQV� LQFOXGH� 1LJKW� VKLIW� ZRUN��
7REDFFR�XVH���Q[LHW���WRR�PXFK�VWUHVV��DQG�WDNLQJ�
%3�PHGLFDWLRQV�WKDW�GR�QRW�ODVW�IRU����KRXUV��������

�ROH�RI���HW�����3��DU�DW�R�

7KHUH� LV� D� FORVH� UHODWLRQVKLS� EHWZHHQ� GLHWDU��

FDWLRQV�DQG�%3�YDULDWLRQ����KLJKHU�LQWDNH�RI�VRGLXP�

ZLOO�LQFUHDVH�%3�DQG�D�KLJKHU�LQWDNH�RI�FDOFLXP�DQG�

PDJQHVLXP�ZLOO�GHFUHDVH�%3����%3�ZLOO� LQFUHDVH�DW�
D�KLJK�UDWH�ZLWK�D�KLJK�LQ�WDNH�RI�VRGLXP�LQ�D�ORZ�
HQHUJ��LQ�WDNH�GLHW�WKDQ�ZLWK�D�KLJK�HQHUJ��LQWDNH�
GLHW���� 'DLU�� SURGXFWV� DQG� GLHWDU�� FDOFLXP� KDYH�
signi�cant�relation�with�low�systolic�BP.�Peptides�of�
GDLU��SURGXFWV�KHOS�WR�UHGXFH�%3�HVSHFLDOO��V�VWROLF�
%3����7KHUH�LV�D�KLJKHU�FKDQFH�RI�LQFUHDVHG�%3�LQ�QRQ�
YHJHWDULDQV�WKDQ�LQ�YHJHWDULDQV��,W�LV�DVVXPHG�WKDW�
VRPH�QXWULHQW�RI�QXWULHQWV�HDWHQ�LQ�JUHDWHU�DPRXQWV�
LQ� YHJHWDULDQ� IRRG� WKDQ� LQ� QRQ�YHJHWDULDQ� IRRG�
ZLOO�KHOS�WR�UHGXFH�%3��6RPH�VWXGLHV�DUJXH�DJDLQVW�
WKH� UROH� RI� DQLPDO� SURGXFWV� RU� WKHLU� DVVRFLDWHG�
VDWXUDWHG� IDWW�� DFLGV� RU� SURWHLQV� LQ� K�SHUWHQVLRQ��
3RO�XQVDWXUDWHG� IDWW�� DFLGV� SUHVHQW� LQ� WKH� IRRG�
have�no�signi�cant�relation�with�variation�in�BP.���
2UGLQDU�� QLWUDWH�ULFK� IRRG� LV� DVVRFLDWHG� ZLWK� D�

signi�cant� decrease� in� diastolic� pressure.��� ,QWDNH�

RI� SRO�SKHQRO�ULFK� GDUN� FKRFRODWH� DORQJ� ZLWK� D�

normal�diet� can� lead� to� a� signi�cant� reduction� in�
%3�DQG�DOVR�LPSURYH�WKH�IRUPDWLRQ�RI�YDVRGLODWLYH�

QLWULF�R[LGH���

�ROH�RI��OFRKRO�����3��DU�DW�R�

�OFRKRO�FRQVXPSWLRQ�LV�KDYLQJ�DQ�LPSDFW�RQ�%3��
%LQJH�GULQNLQJ�SDWWHUQV�FDQ�KDYH�D�GLVDGYDQWDJHRXV�
HIIHFW� RQ� %3� EXW� QR� VXFK� GLVDGYDQWDJHRXV�
�uctuations�in�BP�may�see�in�regular�consumption�
SDWWHUQV��7KHUH�FDQ�EH�D�KLJKHU�%3�OHYHO�WKH�GD��DIWHU�

D�KLJK�FRQVXPSWLRQ�RI�DOFRKRO�FRPSDUHG�WR�D�GD��
DIWHU�D� ORZHU�FRQVXPSWLRQ�RI�DOFRKRO�� ,W�PD�� WDNH�
VHYHUDO�GD�V�WR�FRPH�EDFN�WKH�%3�WR�WKH�XVXDO�OHYHO�
DIWHU� DQ� HSLVRGH� RI� KLJKHU� DOFRKRO� FRQVXPSWLRQ���
�QQXDO�DOFRKRO� LQ� WDNH� DQG�GULQNLQJ� IUHTXHQF�� LV�
KDYLQJ�D� VWURQJ� LPSDFW�RQ�%3��'LIIHUHQW� DOFRKROLF�
EHYHUDJHV� FDQ� KDYH� VLPLODU� HIIHFWV� RQ� %3���� 5HG�
ZLQH� SRO�SKHQROLFV� ZLOO� QRW� UHGXFH� WKH� HIIHFW� RI�
DOFRKRO�RQ�%ORRG�SUHVVXUH���

�ROH� RI� �R���OFRKRO�F� �H�HUD�HV� R�� �3�
�DU�DW�R�V

7KHUH� FDQ� EH� DQ� DFXWH� LQFUHDVH� LQ� V�VWROLF� %3�
GXH� WR� WKH�H[SRVXUH�RI� ¶%LVSKHQRO����%3���ZKLFK�
LV�SUHVHQW�LQ�FDQQHG�EHYHUDJHV��%3��LV�D�FKHPLFDO�
ZKLFK�LV�XVHG�LQ�SODVWLF�ERWWOHV�DQG�WKH�LQQHU�FRDWLQJ�
RI�EHYHUDJH�FDQHV��%3��FDQ�FDXVH�K�SHUWHQVLRQ�DV�
ZHOO�DV�GHFUHDVHG�KHDUW�UDWH�����6XJDU�VZHHWHQHG�VRIW�
GULQN�FRQVXPSWLRQ�DOVR�FDQ�FDXVH�DQ�DFXWH�LQFUHDVH�
LQ� %3���� &RQVXPSWLRQ� RI� FRPPHUFLDOO�� DYDLODEOH�
PXOWL�FRPSRQHQW� HQHUJ�� GULQNV� ZKLFK� FRQWDLQV�
FDIIHLQH�ZLOO� FDXVH� DQ� DFXWH� LQFUHDVH� LQ�EORRG� EXW�
D� KLJK� GRVH� RI� FRPSRQHQW� OLNH� WDXULQH� FDQ� FDXVH�
DQ� DFXWH� GHFUHDVH� LQ� %3���� 5HGXFHG� FRQVXPSWLRQ�
of� sugar� sweetened� beverages� is� signi�cantly�
DVVRFLDWHG� ZLWK� UHGXFHG� %3���� (QHUJ�� %HYHUDJHV�
OLNH��5HG�%XOO��FDQ�LQFUHDVH�V�VWROLF�%3�RI���PP+J�
DQG�KHDUW�UDWH�RI�����EHDWV�PLQ���

��SRWH�V�R��D�G�WKH��D�VHV

&RQGLWLRQV� WKDW� FDQ� FDXVH� ORZ�%3� WKDQ�QRUPDO�
�K�SRWHQVLRQ�� DUH� SUHJQDQF��� KHDUW� SUREOHPV��
HQGRFULQH� SUREOHPV�� GHK�GUDWLRQ�� EORRG� ORVV��
VHYHUH� LQIHFWLRQ�� VHYHUH� DOOHUJLF� UHDFWLRQ�� DQG�
ODFN� RI� QXWULHQWV� LQ� �RXU� GLHW�� ,Q� SUHJQDQF��
ORZHULQJ�RI�%3� LV� GXH� WR� WKH�UDSLG�H[WUHPHO�� ORZ�
KHDUW� UDWH�� KHDUW�YDOYH�SUREOHPV�� KHDUW�DWWDFN�DQG�
KHDUW� IDLOXUH� FDQ� OHDG� WR� K�SRWHQVLRQ�� (QGRFULQH�
SUREOHPV� OLNH� 3DUDWK�URLG� GLVHDVH�� �GUHQDO�
insuf�ciency� (Addison’s� disease),� Low� blood�
VXJDU� �+�SRJO�FDHPLD��� DQG� HYHQ� GLDEHWLFV�
FDQ� WULJJHU� K�SRWHQVLRQ�� 3UREOHPV� OLNH� IHYHU��
YRPLWLQJ�� VHYHUH� GLDUUKRHD�� RYHUXVH� RI� GLXUHWLFV�
DQG� VWUHQXRXV� H[HUFLVH� FDQ� OHDG� WR� K�SRWHQVLRQ�
GXH� WR� GHK�GUDWLRQ�� /RVLQJ� EORRG� VHYHUHO�� XVLQJ�
DQ�� LQWHUQDO� LQMXU�� RU� H[WHUQDO� LQMXU��ZLOO� UHGXFH�
WKH�DPRXQW�RI�EORRG� LQ��RXU�YDVFXODU�V�VWHP�DQG�
ZKLFK� OHDGV� WR� K�SRWHQVLRQ�� 6HYHUH� LQIHFWLRQ� FDQ�
lead�to�increased�in�ammatory�mediators�in�blood�
ZKLFK�FDQ�OHDG�WR�YDVRGLODWDWLRQ�DQG�K�SRWHQVLRQ��
/DFN�RI�QXWULHQWV�OLNH�YLWDPLQ�%����)RODWH��,URQ�FDQ�
OHDG� WR� SRRU� SURGXFWLRQ� RI� 5HG� EORRG� FHOOV� DQG�
ZKLFK�FDQ�OHDG�WR�+�SRWHQVLRQ���

.LUDQ�9�7���/DNVKPLQDUD�DQD�*�5����U�D�0�%���H��D�����5HYLHZ�RI�%ORRG�3UHVVXUH�9DULDWLRQV�DPRQJ�
*HQHUDO�3RSXODWLRQ���WKRVH�RQ�+DHPRGLDO�VLV
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�KH���SHUWH�V�R����KH���OH�W�.�OOHU�

7KH�LQFUHDVHG�%3�WKDQ�QRUPDO��K�SHUWHQVLRQ��FDQ�
EH�GLYLGHG� LQWR�SULPDU�� DQG� VHFRQGDU�� EDVHG� RQ�
FDXVHV��3ULPDU��K�SHUWHQVLRQ�GRHV�QRW�KDYH�FOHDU�
FDXVHV� DQG� LW� LV� EHOLHYHG� WR�EH� OLQNHG� WR� JHQHWLFV��
SRRU�GLHW�� ODFN�RI� H[HUFLVH�DQG�REHVLW���6HFRQGDU��
K�SHUWHQVLRQ� FDQ� EH� GXH� WR� WKH� FRQGLWLRQV� WKDW�
DIIHFW� �RXU� NLGQH�V�� DUWHULHV�� KHDUW� RU� HQGRFULQH�
V�VWHP�DQG�DOVR�FDQ�EH�GXH�WR�SUHJQDQF����

,PSRUWD�FH�RI���SHUWH�V�R��0D�D�HPH�W�

�YRLGLQJ� RU� PDQDJHPHQW� RI� HOHYDWHG� %3� LV�
KHOSIXO� WR� DYRLG� GLVHDVHV� ZKLFK� DIIHFW� HVSHFLDOO��
KHDUW��EUDLQ��.LGQH�V�DQG�RWKHU�RUJDQV��,W�LV�EHOLHYHG�
WKDW������ELOOLRQ�SHRSOH�VXIIHU�IURP�K�SHUWHQVLRQ��,Q�
�������LQ���PHQ�DQG���LQ���ZRPHQ�KDG�K�SHUWHQVLRQ�
DV� SHU� WKH� ZRUOG� KHDOWK� RUJDQL]DWLRQ� �:+2���
+�SHUWHQVLRQ� LV� RQH� RI� WKH� PDMRU� FDXVHV� RI� HDUO��
GHDWK�ZRUOGZLGH������VWXG�� LQ�1LJHULD� FRQFOXGHG�
WKDW�XQFRQWUROOHG� K�SHUWHQVLRQ� LV�D� ULVN� IDFWRU� IRU�
6WURNH�� +HDUW� IDLOXUH�� LVFKHPLF� KHDUW� GLVHDVH� DQG�
FKURQLF�NLGQH��GLVHDVH���

��VN�)DFWRUV�IRU���SHUWH�V�R�

Risk�factors�can�be�divided�into�modi�able�and�
non-modi�able�factors.

8QKHDOWK�� GLHWDU�� SDWWHUQV� �KLJK� VDOW�� KLJK�
VDWXUDWHG�DQG�WUDQV�IDWV��SRRU�FRQVXPSWLRQ�RI�IUXLWV�
DQG� YHJHWDEOHV��� 3K�VLFDO� DFWLYLW��� XVH� RI� WREDFFR�
DQG� DOFRKRO� DQG� EHLQJ� RYHUZHLJKW� RU� REHVH� DUH�
considered�modi�able�risk�factors.��

)DPLO��KLVWRU��RI�K�SHUWHQVLRQ��DJH��!����HDUV���
DQG� FRH[LVWLQJ� GLVHDVHV� OLNH� GLDEHWHV� RU� NLGQH��
disease�are�considered�non-modi�able�factors.��

��PSWRPV�RI���SHUWH�V�R�

0RVW�RI�WKH�WLPH�LW�LV�QRW�KDYLQJ�ZDUQLQJ�VLJQV�RU�
V�PSWRPV�DQG�LW�LV�FDOOHG�D��6LOHQW�NLOOHU���6�PSWRPV�
FDQ�LQFOXGH�HDUO��PRUQLQJ�KHDGDFKHV��QRVH�EOHHGV��
YDULDWLRQ� LQ� KHDUW� UK�WKPV�� YLVXDO� GLVWXUEDQFHV��
%X]]LQJ� LQ� HDUVDQG� VHYHUH�K�SHUWHQVLRQ� LW� FDQ� EH�
IDWLJXH��QDXVHD��YRPLWLQJ��FRQIXVLRQ��DQ[LHW���FKHVW�
SDLQ�DQG�PXVFOH�WUHPRUV���

�RPSO�FDW�R�V�RI���FR�WUROOHG���SHUWH�V�R��

8QFRQWUROOHG� K�SHUWHQVLRQ� FDQ� OHDG� WR� VHULRXV�
GDPDJH�WR�WKH�KHDUW�E��PDNLQJ�WKH�DUWHULHV�KDUGHQ�
DQG�OHDGLQJ�WR�D�SRRU�VXSSO��RI�R[�JHQ�DQG�EORRG�
WR� WKH� KHDUW� PXVFOHV� OHDGV� DQJLQD�� KHDUW� DWWDFN��
+HDUW� IDLOXUH�� LUUHJXODU� KHDUWEHDW� DQG� GHDWK�� ,W�
ZLOO�EH� VR�KDUG� IRU� WKH�KHDUW� WR�SXPS�DJDLQVW� WKH�

LQFUHDVHG�SUHVVXUH�LQ�WKH�YHVVHOV�ZKLFK�FDQ�OHDG�WR�
WKH�WKLFNHQLQJ�RI�WKH�ZDOOV�RI�WKH�YHQWULFOH�NQRZQ�DV�
OHIW�YHQWULFXODU�K�SHUWURSK���/9+���7KLV�/9+�ZLOO�
lead�to�a�decrease�in�the�ef�ciency�of�the�pumping�
RI�WKH�KHDUW�DQG�FDXVH�KHDUW� IDLOXUH��+�SHUWHQVLRQ�
FDQ�FDXVH�ZHDNHQHG�DQG�QDUURZHG�EORRG�YHVVHOV�LQ�
�RXU�NLGQH��DQG�ZLOO�DIIHFW�WKH�QRUPDO�IXQFWLRQLQJ�
RI�WKH�NLGQH���+�SHUWHQVLRQ�FDQ�OHDG�WR�YLVLRQ�ORVV�
E��QDUURZLQJ��WKLFNHQLQJ�RU�WRQLQJ�RI�EORRG�YHVVHOV�
LQ� WKH� H�HV�� +�SHUWHQVLRQ� ZLOO� OHDG� WR� PHWDEROLF�
V�QGURPH� ZKLFK� ZLOO� LQFUHDVH� WKH� LQFLGHQFH� RI�
KHDUW� GLVHDVH�� GLDEHWHV� DQG� VWURNH�� +�SHUWHQVLRQ�
will�also�develop�memory�problems�and�dif�culty�
LQ�XQGHUVWDQGLQJ��,QFUHDVHG�%3�FDQ�PDNH�ZHDNHQ�
�RXU� EORRG� YHVVHOV� DQG� OHDG� WR� EXOJLQJ� NQRZQ�
DV� �QHXU�VP�� 5XSWXULQJ� RI� �QHXU�VP� LV� IDWDO��
8QFRQWUROOHG� K�SHUWHQVLRQ� FDQ� EXUVW�� EORFN� RU�
QDUURZ� WKH� DUWHULHV� ZKLFK� VXSSO�� EORRG� DQG�
R[�JHQ�WR�WKH�EUDLQ�OHDGLQJ�WR�VWURNH�DQG�YDVFXODU�
GHPHQWLD���

3UH�DOH�FH�RI���SHUWH�V�R�����,�G�D

�FFRUGLQJ� WR� WKH� PHWD�DQDO�VLV� GRQH� E���
5DJKXSDWK���QFKDOD� IURP� WKH� �HDU� ����� WR� ������
���� RI� XUEDQ� SHRSOH� DQG� ���� RI� UXUDO� SHRSOH� LQ�
,QGLD�DUH�+�SHUWHQVLYH��RI� WKHVH�����RI� UXUDO�DQG�
����RI�XUEDQ�,QGLDQV�DUH�DZDUH�RI�WKHLU�K�SHUWHQVLYH�
FRQGLWLRQ�� ,Q� WKH� FDVH� RI� WUHDWPHQW�� RQO�� ���� RI�
WKH�UXUDO�,QGLDQV�DQG�����RI�WKH�XUEDQ�SHRSOH�DUH�
JHWWLQJ�WUHDWPHQW����LQ����RI�WKH�UXUDO�DQG���LQ��WK�
RI�WKH�XUEDQ�SRSXODWLRQ�KDYH�WKHLU�K�SHUWHQVLRQ�LQ�
FRQWURO���

)DFWRUV� FDXVLQJ� WKH� KLJK� SUHYDOHQFH� RI�
+�SHUWHQVLRQ� DPRQJ� WKH� 8UEDQ� FRPPXQLW�� LQ�
,QGLD�

,Q� D� W�SLFDO� GHYHORSLQJ� FRXQWU��� WKH� KLJK�
SUHYDOHQFH� RI� K�SHUWHQVLRQ� DPRQJ� WKH� XUEDQ�

SRSXODWLRQ� LV� WKH� FRQVHTXHQFH� RI� FKDQJHV� LQ�

OLIHVW�OH� SDWWHUQV�� GLHW� DQG� VWUHVV�� LQFUHDVHG�

SRSXODWLRQ�DQG�UHGXFHG�MRE�RSSRUWXQLWLHV����)DPLO��

KLVWRU��RI�K�SHUWHQVLRQ��%RG��PDVV�LQGH[��%0,��LV�

PRUH�WKDQ�RU�HTXDO�WR����.J�P��DQG�KLJK�ZDLVW�KLS�
UDWLR��:+5��LV�IRXQG�WR�EH�WKH�PRVW�LPSRUWDQW�ULVN�
IDFWRU�IRU�K�SHUWHQVLRQ�DPRQJ�8UEDQ�FRPPXQLWLHV�
LQ�,QGLD���

��SHUWH�V�R������DHPRG�DO�V�V�����3RS�ODW�R��
DUR��G�WKH��OREH

+�SHUWHQVLRQ� LV� PRVW� FRPPRQ� LQ� SHRSOH� RQ�
PDLQWHQDQFH� +DHPRGLDO�VLV� DQG� LW� LV� DOZD�V�
dif�cult�to�control.�As�per�Kidney�dialysis�outcome�
TXDOLW��LQLWLDWLYHV�JXLGHOLQHV��.'24,��K�SHUWHQVLRQ�
LQ� WKH�GLDO�VLV�FRPPXQLW��FDQ� EH�FRQVLGHUHG� DV�D�

.LUDQ�9�7���/DNVKPLQDUD�DQD�*�5����U�D�0�%���H��D�����5HYLHZ�RI�%ORRG�3UHVVXUH�9DULDWLRQV�DPRQJ�
*HQHUDO�3RSXODWLRQ���WKRVH�RQ�+DHPRGLDO�VLV
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SUH�GLDO�VLV�%3�RI� !�������PP+J�RU�ZKHQ�SRVW�
GLDO�VLV�%3�!�������PP+J���

)DFWRUV� �D�V���� ��SHUWH�V�R�� ��� WKH� ��DO�V�V�
3RS�ODW�R�

7KH� IDFWRUV� ZKLFK� FDQ� FRQVLGHU� D� UROH� LQ�
K�SHUWHQVLRQ� LQ� WKLV� JURXS� RI� SHRSOH� DUH� VRGLXP�
and� �uid� over� load� in� their� body,� increased�
DUWHULDO� VWLIIQHVV�� �FWLYDWLRQ� RI� WKH� V�PSDWKHWLF�
QHUYRXV� V�VWHP�� DFWLYDWLRQ� RI� WKH� UHQQLQ�
DQJLRWHQVLQ�DOGRVWHURQH� V�VWHP�� WKH� LPEDODQFH�
EHWZHHQ� HQGRWKHOLXP� GHULYHG� YDVRGLODWRUV� DQG�
YDVRFRQVWULFWRUV�� KLJK� LQFLGHQFH� RI� VOHHS� DSQHD��
8VH� RI� UHFRPELQDQW� HU�WKURSRLHWLQ�� �Q� LQFUHDVH�
LQ� FDUGLDF� RXWSXW�� SHULSKHUDO� YDVFXODU� UHVLVWDQFH�
RU�ERWK�FDQ�FDXVH�VXVWDLQHG�HOHYDWLRQ�RI�%3�LQ�WKH�
GLDO�VLV�FRPPXQLW��DQG�WKH�SURPLQHQW�SDWKRJHQLF�
PHFKDQLVP� RI� %3� YDULDWLRQ� GHSHQGV� RQ� VRGLXP�
level�and�excess��uid�in�the�body.��

��SHUWH�V�R��0D�D�HPH�W�������3RS�ODW�R�

1RQ�SKDUPDFRORJLF� PHWKRGV� IRFXVLQJ� RQ�
VRGLXP� DQG� YROXPH� H[FHVV� DUH� PRVW� XVHIXO� LQ�
FRQWUROOLQJ� K�SHUWHQVLRQ� LQ� WKLV� FRPPXQLW�� EXW�
ZKHQ� LW� LV� QRW� FRQWUROOHG�E�� WKLV�PHWKRG�� WKH�XVH�
RI�DQWLK�SHUWHQVLYH�PHGLFDWLRQ�LV�UHFRPPHQGHG���

��SHUWH�V�R��3DWWHU�����WKH�����RPP���W�

,QWUDGLDO�WLF�K�SHUWHQVLRQ�LV�D�ULVH�RI�PRUH�WKDQ�
RU� HTXDO� WR� ��PP+J� LQ� V�VWROLF� %3� IURP� SUH�� WR�
SRVW�GLDO�VLV�LQ�DW� OHDVW���WR���FRQVHFXWLYH�GLDO�VLV�
VHVVLRQV���SSUR[LPDWHO����� WR�����RI� WKH�GLDO�VLV�
WUHDWPHQWV� VKRZ� LQWUDGLDO�WLF� K�SHUWHQVLRQ� DQG�
WKH� FDXVHV�ZHUH�XQNQRZQ�����V�SHU� WKH� OLWHUDWXUH��
WKH� LQWHUGLDO�WLF�DPEXODWRU��V�VWROLF�%3�VKRXOG�EH�
����PP+J�DQG�WKH�DYHUDJH�KRPH�V�VWROLF�%3�WR�EH�
����PP+J���

�ORRG�3UHVV�UH��DU�DW�R�V����WKH�����RPP���W��
EDVHG�R���O�PDWH��KD��H

3HRSOH�RQ�PDLQWHQDQFH�+'�VHHP�WR�KDYH�D�ORZHU�
%3�LQ�VXPPHU�DQG�KLJKHU�LQ�ZLQWHU���

�KH�2SW�P�P��3�WR�EH�0D��WD��HG����D���DO�V�V�
�RPP���W�

7KHUH�DUH�QR�VWULFW�JXLGHOLQHV�IRU�%3�PDLQWHQDQFH�
LQ� WKH� GLDO�VLV� FRPPXQLW�� DQG� LW� YDU�� IURP�
SHUVRQ� WR� SHUVRQ�� �FFRUGLQJ� WR� 1DWLRQDO� .LGQH��
)RXQGDWLRQ� .LGQH�� 'LVHDVH� 2XWFRPH� 4XDOLW��
,QLWLDWLYH� JXLGHOLQHV� �1.)� .'24,�� �������� WKH�
WDUJHW� %3� IRU� SUHGLDO�VLV� FDQ� EH� �������� PP+J�
DQG�SRVW�GLDO�VLV�%3�FDQ�EH���������PP+J���

(S�GHP�ROR���RI��3��DU�DW�R�V� ��� WKH���DO�V�V�
�RPP���W�

�� VWXG�� FRQGXFWHG� LQ� 0LVVLVVLSSL� DPRQJ� ����
3HRSOH� RQ� PDLQWHQDQFH� +'� �+'�� VKRZHG� WKDW�
age�was� the� only� signi�cant� factor� related� to� the�
ORZHULQJ� RI� %3� RWKHU� WKDQ� UDFH�� WLPH� RQ� GLDO�VLV��
DHWLRORJ�� RI� (QG� 6WDJH� 5HQDO� 'LVHDVH� �(65'���
DGHTXDF�� RI� GLDO�VLV� DQG� VHYHUDO� H[FHVV� YROXPH�
SDUDPHWHUV��7KH��IRXQG�WKDW�SHRSOH�DJHG�!�����HDUV�
KDG�ORZHUHG�%3�FRPSDUHG�WR�RWKHU�DJH�JURXSV�DQG�
there�was�no�signi�cant�difference� in�the�effect�of�
�QJLRWHQVLQ�&RQYHUWLQJ�(Q]�PH�,QKLELWRUV���&(���
&DOFLXP� &KDQQHO� %ORFNHUV� �&&%��� 6�PSRWKROLWLFV�
�6�PS��� DQG�9DVRGLODWRUV� �9DVR�� RQ� K�SHUWHQVLRQ�
PDQDJHPHQW�LQ�+HPRGLDO�VLV�SRSXODWLRQ���

=RULFD� .DXULF�.OHLQ� DOVR� VKRZHG� LQ� KHU� VWXG��
that�the�choice�of�antihypertensived�id�not�in�uence�
%3� UHVSRQVH� DQG� WKH� H[FHVVLYH� LGHDO�ZHLJKW� JDLQ�
DIIHFWHG� LQFUHDVHG� GLDVWROLF� %3� DPRQJ� WKH� +'�
FRPPXQLW�����,W� LV�D�NQRZQ�IDFW�WKDW�WKH�FRQWURO�RI�
%3�ZLOO�KHOS�WR�DYRLG�OHIW�YHQWULFXODU�K�SHUWURSK���
FDUGLRYDVFXODU�PRUELGLW��DQG�PRUWDOLW��LQ�WKH�+'�
FRPPXQLW��DV�ZHOO�DV�WKH�JHQHUDO�FRPPXQLW�����0RVW�
RI� WKH� VWXGLHV� UHYHDO� WKDW� V�VWHPLF� K�SHUWHQVLRQ�
FDQ� FDXVH� WKH� SURJUHVVLRQ� RI� DWKHURVFOHURVLV�� OHIW�
YHQWULFXODU�K�SHUWURSK���OHIW�YHQWULFXODU�GLODWDWLRQ��
KHDUW�IDLOXUH�DQG�GHDWK���������

6KRUW�WHUP� %3� YDULDWLRQ� LQ� WKH�+'� FRPPXQLW��
FDQ� EH� GXH� WR� WKH� IDFWRUV� OLNH� DJH�� SUH�GLDO�VLV�
%3�� DQWL�K�SHUWHQVLYH� GUXJV�� GLDO�VLV� GXUDWLRQ��
vascular� access,� ultra�ltration� volume� and� serum�
DOEXPLQ�� 3UH�+'� 6�VWROLF� %3� LV� FRQVLGHUHG� WKH�
GHFLVLRQ�PDNLQJ� SDUDPHWHU� IRU� WKH� PDQDJHPHQW�
of� hypertension� as� well� as� a� modi�able� risk�
IDFWRU� IRU� GHDWK� DQG� FDUGLRYDVFXODU� RXWFRPHV�
LQ� WKH� +'� FRPPXQLW�������� 7KH� OLWHUDWXUH� VD�V�
WKDW� WKH� YDULDELOLW�� RI� V�VWROLF� %3� LV� D� VWURQJ� DQG�
LQGHSHQGHQW� SUHGLFWRU� IRU� DOO� FDXVHV� RI� PRUWDOLW��

LQ� WKH� +'� FRPPXQLW������� )DFWRUV� OLNH� WKH� ZKLWH�

coat�effect,�fear�of�needling,��uctuations�in�volume�

VWDWXV��DQG�DQ[LHW��WR�VWDUW�RU�FORVLQJ�+'�FDQ�PDNH�

DQ� LQ� DFFXUDWH� SUH�+'� RU� SRVW�+'� %3� UHDGLQJ����

)DFWRU� OLNH� LQFUHDVHG� DUWHULDO� VWLIIQHVV� UHVSRQVLEOH�
IRU� K�SHUWHQVLRQ� LV� PRUH� IUHTXHQWO�� RFFXUULQJ� LQ�
WKH�+'�FRPPXQLW��PDLQO��GXH�WR�WKH�LPEDODQFH�LQ�
FDOFLXP�DQG�SKRVSKRURXV�PHWDEROLVP�IROORZHG�E��
calci�cation�of�the�vessels.��

,�WUDG�DO�W�F���SRWH�V�R�

,QWUDGLDO�WLF� K�SRWHQVLRQ� LV� RQH� RI� WKH� PDLQ�
FRPSOLFDWLRQV�IDFHG�E��WKH�+'�FRPPXQLW���,W�FDQ�
FUHDWH� XQFRPIRUWDEOH� V�PSWRPV� GXULQJ� +'� DQG�
leads� to� less� ef�cient�HD�session.� It� can�also� lead�

.LUDQ�9�7���/DNVKPLQDUD�DQD�*�5����U�D�0�%���H��D�����5HYLHZ�RI�%ORRG�3UHVVXUH�9DULDWLRQV�DPRQJ�
*HQHUDO�3RSXODWLRQ���WKRVH�RQ�+DHPRGLDO�VLV
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WR�YDVFXODU�DFFHVV�IDLOXUH�HVSHFLDOO��LQWHUQDO�DFFHVV�
E�� FORWWLQJ� DQG� FDQ� DOVR� OHDG� WR� FDUGLRYDVFXODU�
PRUELGLW�� DQG� PRUWDOLW��� �Q� DGHTXDWH� +'�
SUHVFULSWLRQ�� RSWLPXP� GLHWDU�� DQG� GLDO�VDWH�
sodium,� ultra�ltration� pro�ling,� avoidance� of�
DFHWDWH� DQG� FRROLQJ�RI� GLDO�VDWH�PD�� EH�XVHIXO� WR�
DYRLG� LQWUDGLDO�WLF� K�SRWHQVLRQ������� ,QWUDGLDO�WLF�
hypotension�is�de�ned�as�a�drop�in�systolic�pressure�
JUHDWHU�WKDQ�RU�HTXDO�WR���PP+J�RU�PHDQ�DUWHULDO�
SUHVVXUH� RI� JUHDWHU� WKDQ� RU� HTXDO� WR� ��PP+J��
SUHVHQFH� RI� HQG�RUJDQ� LVFKHPLD� DQG� WKH� QHHG� IRU�
DQ� LQWHUYHQWLRQ� WR� LQFUHDVH� %3� DQG� LPSURYH� WKH�
V�PSWRPV�RI�K�SRWHQVLRQ���

�DU�DW�R�V�����3�D�G�0RUWDO�W���DWH����WKH����
�RPP���W�

�V�SHU�WKH�UHFHQW�OLWHUDWXUH�SHRSOH�RQ�PDLQWHQDQFH��
+'�KDG� D�SUH�GLDO�VLV�V�VWROLF�%3�RI������PP+J�
DQG�D�KLJKHU�V�VWROLF�%3�RI���������PP+J�VKRZHG�
KLJK� PRUWDOLW����������� ,W� LV� ZHOO� NQRZQ� WKDW� WKH�
SUHVHQFH� RI� K�SHUWHQVLRQ� LV� GLUHFWO�� SURSRUWLRQDO�
WR� FDUGLRYDVFXODU� PRUELGLW�� DQG� PRUWDOLW��� EXW�
WKH� KLJKHU� OLIH� VSDQ� RI� WKH� K�SHUWHQVLYH� GLDO�VLV�
SRSXODWLRQ� LV�QRWHG� LQ� VR�PDQ��VWXGLHV�HVSHFLDOO��
SHRSOH�DJHG�!����HDUV�ZLWK�FRQJHVWLYH�KHDUW�IDLOXUH�
RU�FRURQDU��DUWHU��GLVHDVH����������

&21&/86,21

,W� LV� FRQFOXGHG� WKDW�%3�YDULDWLRQ�FDQ�EH�GXH� WR�
PDQ�� IDFWRUV�ZKLFK�ZH� DUH� QRW� HYHQ� FRQVLGHULQJ�
LQ� RXU�GDLO�� OLIH��%3�YDULDWLRQV� LQ�JHQHUDO� DQG� WKH�
GLDO�VLV� FRPPXQLW�� QHHG� VSHFLDO� FRQVLGHUDWLRQ�
EHFDXVH�WKH��FDQ�PDNH�DQ�LPSDFW�RQ�WKHLU�TXDOLW��
RI�OLIH�DQG�ORQJ�VXUYLYDO��7KH�LPSDFW�RI�XVXDO�GDLO��
DFWLYLW��DV�ZHOO�DV�WKH�IDFWRUV�E��RXU�OLIHVW�OH�UHODWHG�
WR�%3�YDULDWLRQ� DQG� UHODWHG� KHDOWK� LVVXHV�� )XUWKHU�
studies�are�needed�to��nd�out�more�factors�which�
ZLOO�DIIHFW�%3�LV�QHHGHG�WR�DYRLG�XSFRPLQJ�KHDOWK�
LVVXHV�LQ�RXU�FRPPXQLW��

��VFORV�UH

The�authors�declare�no�con�icts�of�interest�about�
WKH�FRQWHQW�DQG�WKH�SXEOLFDWLRQ�RI�WKLV�SDSHU�

�&.12:/(��(0(17�

7KH�DXWKRUV� DUH�JUDWHIXO� WR�'U�3UDYHHQ�+RRJDU�
�5HVHDUFK�&RRUGLQDWRU��7KH��SROOR�8QLYHUVLW���DQG�
7KH��SROOR�8QLYHUVLW���&KLWWRRU���QGKUD�3UDGHVK�
IRU�WKH�VXSSRUW�

5()(5(1&(6

��� KWWSV���� WHDFKPHSK�VLRORJ��FRP� �FDUGLRYDVFXODU�
� V � V W H P � F L U F X O D W L R Q � F R Q W U R O � E O R R G �
SUHVVXUH���a�WH[W 6KRUW��� 'WHUP���� UHJXODWLRQ�
���� RI���EORRG� ���� SUHVVXUH���� LV� ����
FRQWUROOHG���� E����WKH�EORRG���YHVVHO��&���
WULJJHULQJ���WKH���EDURUHFHSWRUV���FFHVVHGRQ��
������������SP�

��� /DFUX]�0�(��.OXWWLJ����.XVV�2��7LOOHU�'��0HGHQZD
OG��'��1XGLQJ�6���*UHLVHU��.���+����)UDQW]�6���+DHUWLQJ�-�
�������6KRUW� WHUP%3YDULDELO L W��YDULD WLRQEH
WZHHQDUPVLGH�ERG�SRVLWLRQ� DQG� VXFFHVVLYH�
PHDVXUHPHQWV�� D� SRSXODWLRQ�EDVHGFRKRUWVWXG��
%0&&DUGLRYDVFXODU'LVRUGHUV�����KWWSV���GRL�
RUJ���������V�����������������

��� �QGHUVRQ�'�(� �0FQHHO� � -�'� ��:LQGKDP�%��
*��������5HJXODUVORZ�EUHDWKLQJH[HUFLVHDIIHFWV%
3DQGEUHDWKLQJSDWWHUQVDWUHVW�-RXUQDO� RI� +XPDQ�
+�SHUWHQVLRQ�� ��������� KWWSV���GRL�RUJ���������
MKK���������

��� +LOGUXP�� %��� 0�NOHWXQ�� ���� 6WRUGDO�� (��� %MHOO� DQG��
,��'DKO�����������+ROPHQ�� -�� ���������VVRFLDWLRQ�RI�
ORZ%3� ZLWK� DQ[LHW�� DQG� GHSUHVVLRQ� �� WKH1RUG�
7U�QGHODJ� +HDOWK� 6WXG��� ������� KWWSV���GRL�
RUJ���������MHFK�������������

��� 0XFFL�� 1��� *LRUJL�� *��� &HUDWWL�� 6�� '�� 3��� )L]�SpUH]��
-��0XFFL��)������UFDQJHOL��*�����������Q[LHW���6WUHVV�
5HODWHG�)DFWRUV��DQG�%3�LQ�<RXQJ�GXOWV�����2FWREHU���
������KWWSV���GRL�RUJ���������ISV�J������������

��� KWWSV���ZZZ�KHDOWKOLQH�FRP�KHDOWK�EORRG�
SUHVVXUH�DIWHU�H[HUFLVH�FFHVVHGRQ����������DW�����
SP��

��� K W W S V ���ZZZ�PD�RF O L Q L F � R U J�G L VH D V HV �
FRQGLWLRQV��KLJK�EORRG�SUHVVXUH��LQ�GHSWK�EORRG�
SUHVVXUH�DUW����������FFHVVHGRQ���������DW�
����SP�

��� 3DUDWL �*���6WDHVVHQ�-����������'D��QLJKW%3�
YDULDWLRQV��PHFKDQLVPV�� UHSURGXFLELOLW�DQGFOLQLFDO
UHOHYDQFH�����������

��� 9HUGHFFKLD�3���QJHOL�)��0D]]RWWD���*����*DURIROL�0���
5DPXQGR��(���*HQWLOH��*����PEURVLR��*���5HEROGL�*���
�� &RPPHQWDU��� 6�� (�� �������� �PEXODWRU��
%30RQLWRULQJ'D��1LJKW'LSDQG(DUO��0RUQLQJ6X
UJHLQ%33URJQRVWLF,PSOLFDWLRQV�������KWWSV���GRL�
RUJ���������+�SHUWHQVLRQDKD������������

���� K W W S V ���ZZZ�PD�RF O L Q L F � R U J�G L VH D V HV �
FRQGLWLRQV�KLJK�EORRG�SUHVVXUH�H[SHUW�DQVZHUV�
EORRG�SUHVVXUH�IDT����������FFHVVHGRQ��������
�DW��SP�

���� .HVWHORRW��+����� -RRVVHQV�� -��9�� ��������5HODWLRQVKL
SRI'LHWDU�6RGLXP�3RWDVVLXP�&DOFLXP�DQG0DJQHV
LXPZLWK%3�

���� 0XUWDXJK�0����%HDVOH��-�0���SSHO�/�-� �*XH
QWKHU�3�0��0FIDGGHQ�0��*UHHQH�7���7RR]H�-
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����������2ULJLQDO�UWLFOH�KWWSV���GRL�RUJ���������
+�SHUWHQVLRQDKD�����������

���� 5XLGDYHWV�� -��� %RQJDUG�� 9��� 6LPRQ�� &��� �UYHLOHU��
'���PRX�HO�� 3��� 'XFLPHWLH�� 3��� %LQJKDP�� ���� ��
)HUULH�� -��������� ,QGHSHQGHQW� FRQWULEXWLRQ� RI� GDLU��
SURGXFWVDQGFDOFLXPLQWDNHWR%3YDULDWLRQVDWDSRSXO
DWLRQ�OHYHO���������

���� .DVV�+��������IRRGVDQGQXWULHQWV��LQYHJHWDULDQV�HI
IHFWVRIVSHFLILF�0DUFK�

���� 6RENR�7��0DUFXV�&��*RYRQL�0���.DPL�D�6��������
1LWULF2[LGH'LHWDU�QLWUDWHLQ-DSDQHVHWUDGLWLRQDO�
IRRGVORZHUV�GLDVWROLF�%3LQ�KHDOWK��YROXQWHHUV��1LWULF�
2[LGH�� ������� ��������KWWSV���GRL�RUJ���������M�
QLR[�������������

���� 1LWULF�%��������&KDSWHU��+HDUWDQG� %ORRG�
9HVVHOV� �� ���� &RQWH[W� ��� 2EVHUYDWLRQDO�
VWXGLHV� OLQNUHJXODU� LQWDNH� RI� FRFRD�FRQWDLQLQJ�
IRRGV� WR� ORZHUFDUGLRYDVFXODUPRUWDOLW��� 6KRUW�
WHUPLQWHUYHQWLRQVRI� DW�PRVW� ��ZHHNV� LQGLFDWH� WKDW�
KLJK�GRVHV�RI�FRFRDFDQLPSURYH�SS����������

���� )UDQFH�� 5��� ,UHODQG��1���0DUTXHV�YLGDO�� 3��� �UYHLOH
U�'��(YDQV�����PRX�HO�3��)HUULqUHV�-���'XFLPHWLq
UH��3�� ��������'LIIHUHQW��OFRKRO�'ULQNLQJDQG%37KH�
3ULPH6WXG��

���� 3DMDN������ 6]DIUDQLHF�� .���.XELQRYD��5���0DO�XWLQD
�6��3HDVH�����3LNKDUW�+��� �1LNLWLQ�� �<��� �0DUPRW�0���
��%REDN��0����������%LQJH�'ULQNLQJ�DQG�%3�&URVV�
6HFWLRQDO5HVXOWVRIWKH+DSLHH6WXG�������KWWSV���
GRL�RUJ���������MRXUQDO�SRQH���������

���� =LONHQV��5��5���%XUNH��9���+RGJVRQ��-��0���%DUGHQ�����
%HLOLQ��/��-����3XGGH���,��%����������5HG�:LQHDQG�%HHU�
(OHYDWH� %3� LQ�1RUPRWHQVLYH0HQ���������KWWSV���
GRL�RUJ������������+<3���������������������

���� %HYHUDJHV�&���%ORRG�,��������&DQQHG%HYHUDJHV
DQG%3([SRVXUHWR%LVSKHQRO�� )URP'ULQNLQJ� &D
QQHG%HYHUDJHV,QFUHDVHV%3���������KWWSV���GRL�
RUJ���������+�SHUWHQVLRQDKD�����������

���� +H�)�-���0DFJUHJRU�*���� � �������� � 6DOW� � DQGVXJDU��
WKHLU� HIIHFWV� RQ� %3�� KWWSV���GRL�RUJ���������
V���������������[�

���� 6WHLQNH�/��/DQIHDU�'�(��'KDQDSDO�9���.DOXV�� -�� 6��
�������� (IIHFW� RI� ��(QHUJ��'ULQN� �&RQVXPSWLRQRQ
+HPRG�QDPLFDQG(OHFWURFDUGLRJUDSKLF3DUDPHWHUV�
LQ�+HDOWK��<RXQJ��GXOWV��������������KWWSV���GRL�
RUJ���������DSK��/����

���� &KHQ�� � /��� � &DEDOOHUR�� � %��� �0LWFKHOO�� � '�� � &��� � /R
ULD�&��/LQ�3��&KDPSDJQH�0��(OPHU�3�-���UG�-��
'��%DWFK�%�&���QGHUVRQ�&���0������SSHO�/�-��������
5HGXFLQJ&RQVXPSWLRQRI6XJDU�6ZHHWHQHG�
%HYHUDJHV� ,V�� KWWSV���GRL�RUJ���������
&LUFXODWLRQDKD������������

���� +LJJLQV�� -�� 3���0V��7��'��7���+LJJLQV��&��/����([VF��
%��������� (QHUJ�� %HYHUDJHV�� &RQWHQW� DQG� 6DIHW���
0D�R&OLQLF� 3URFHHGLQJV�� �������� �����������
KWWSV���GRL�RUJ���������PFS�����������

���� K W W S V ���ZZZ�PD�RF O L Q L F � R U J�G L VH D V HV �
FRQGLWLRQV�ORZ�EORRG�SUHVVXUH�GLDJQRVLV �
WUHDWPHQW�GUF����������FFHVVHGRQ�������������
�SP�

���� KWWSV���ZZZ�� PD�RFOLQLF�RUJ�� G L V HDVH V �
FRQGLWLRQV�VHFRQGDU�� �� K�SHUWHQVLRQ�V�PSWRPV�
FDXVHV�V�F�� ����������a�WH[W 6HFRQGDU����
K�SHUWHQVLRQ���GLIIHUV���IURP���WKHODFN���
RI���� H[HUFLVH� ���� DQG� ���� REHVLW��� �FFHVVHG�
RQ���������������DP�

���� KWWSV���ZZZ�ZKR�LQW�QHZV�URRP�IDFW�VKHHWV�
GHWDLO�K�SHUWHQVLRQ��a�WH[W :KDW���DUH���WKH�
����ULVN�����IDFWRUV��DQG�����EHLQJ�����RYHUZHLJKW�
���RU���REHVH��FFHVVHGRQ���������������SP�

���� 2JDK�2�6��2NSHFKL�,��&KXNZXRQ�H�,�,���NLQ�HPL��
-��2����2QZXEHUH��%��-���)DODVH�����2���������6OLZD��.��
��������%3��WKH�SUHYDOHQFHRIK�SHUWHQVLRQDQGK�SHUW
HQVLRQUHODWHGFRPSOLFDWLRQVLQ1LJHULDQ�IULFDQV��UH
YLHZ�:RUOG-RXUQDORI&DUGLRORJ������������

���� %RHKPH�����.���(VHQZD��&�����(ONLQG��0��6���������
6WURNH5LVN)DFWRUV�*HQHWLFV�DQG3UHYHQWLRQ�
&LUFXODWLRQ�5HVHDUFK�������������������KWWSV���GRL�
RUJ���������&,5&5(6�+�������������

���� /RK�� .�� :��� 5DQL�� )��� &KDQ�� 7�� &��� /RK�� +�� <���
1J�� &�:��� �� 0R��� )�� 0�� �������� 7KH� DVVRFLDWLRQ�
EHWZHHQULVN� IDFWRUV� DQG� K�SHUWHQVLRQ� LQ� 3HUDN��
0DOD�VLD�0HG-0DOD�VLD�������������

���� K W W S V ���ZZZ�PD�RF O L Q L F � R U J�G L VH D V HV �
FRQGLWLRQV�KLJK�EORRG�SUHVVXUH�V�PSWRPV�
FDXVHV�V�F�����������a�WH[W 8QFRQWUROOHG���
KLJK���EORRG���SUHVVXUH���FDQ�DWWDFN� ��&����
VWURNH� ���� RU� ���� RWKHU� ���� FRPSOLFDWLRQV�
�FFHVVHGRQ����������DW�����SP�

���� �QFKDOD�5��.DQQXUL�1��.���3DQW�+��.KDQ��+��)UDQFR��
2�+��'L�QJHODQWRQLR�(���3UDEKDNDUDQ�� '��������
+�SHUWHQVLRQLQ,QGLD�DV�VWHPDWLFUHYLHZDQGPHWD�
DQDO�VLVRIK�SHUWHQVLRQSUHYDOHQFH�DZDUHQHVV�� DQG�
FRQWURO�� -RXUQDO� RI� K�SHUWHQVLRQ�����������������
KWWSV���GRL�RUJ���������+-+������������������

���� 'DV�� 6�� .��� 6DQ�DO�� .��� �� � %DVX�� � ��� ��������
6WXG�� RIDQ� XUEDQ� SRSXODWLRQ� VXUYH�� LQ� ,QGLD��
WKH� JURZLQJWUHQGRI� � WKH� � KLJK� � SUHYDOHQFH� RI��
K�SHUWHQVLRQ� � LQDGHYHORSLQJFRXQWU��,QWHUQDWLRQDOM
RXUQDORIPHGLFDOVFLHQFHV����������

���� ,VPDLO����,����0�����.XONDUQL�������� �*�����0HXQGL���������
'����PUXWK�0���������SRSXODWLRQ�EDVHGFRPSDU
DWLYHVWXG�RISUHYDOHQFHDQGULVNIDFWRUVRIK�SHUWHQVL
RQ�DPRQJ�XUEDQ�DQG�UXUDO�SRSXODWLRQV�LQD�FRDVWDO�
WRZQ�RI�6RXWK�,QGLD��6LID�0HGLFDO�-RXUQDO����������

���� .LGQH�'LVHDVH2XWFRPHV4XDOL W�,QLW L DW LYH�
�������.�'24,FOLQLFDOSUDFWLFHJXLGHOLQHVRQK�SHUW
HQVLRQDQGDQWLK�SHUWHQVLYHDJHQWVLQFKURQLF� NLGQH��
GLVHDVH���P�-�.LGQH��'LV����������6��6����

���� 6DUDILGLV�3������3HUVX���������JDUZDO���5����%XUQLHU�0���
'H/HHXZ�3��)HUUR�&�-������� �=RFFDOL�� �&��������+�SH
UWHQVLRQLQGLDO�VLVSDWLHQWV�DFRQVHQVXV�GRFXPHQW�E��
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WKH� (XURSHDQ� 5HQDO� DQG&DUGLRYDVFXODU0HGLFLQH�
(85(&��P�ZRUNLQJJURXS�RI� WKH�(XURSHDQ�5HQDO�
�VVRFLDWLRQ�(XURSHDQ'LDO�VLV� DQG� 7UDQVSODQW�
�VVRFLDWLRQ� �(5��('7��DQGWKH+�SHUWHQVLRQDQGW
KH.LGQH�ZRUNLQJJURXSRIWKH(XURSHDQ6RFLHW�RI+
�SHUWHQVLRQ�(6+��1HSKURORJ�'LDO�VLV7UDQVSODQWDW
LRQ���������������

���� *HRUJLDQRV�3�,����JDUZDO�5��������0HHWWKH�7ZLQV��
,QWUDGLDO�WLF�DQG�,QWHUGLDO�WLF�+�SHUWHQVLRQ��PHUL
FDQ-RXUQDORI1HSKURORJ����������������

���� �JDUZDO5� �������,QWHUGLDO�WLFK�SHUWHQVLRQ�
DQXSGDWH�� �GYDQFHV� LQ� FKURQLF� NLGQH��
GLVHDVH�� ������������KWWSV���GRL�RUJ���������M�
DFNG�������������

���� �JDUZDO�5��)O�QQ�-��3RJXH�9��5DKPDQ�� � 0��5HLVLQ��
(�����:HLU��0��5�����������VVHVVPHQW�DQGPDQDJHPHQW�
RI�K�SHUWHQVLRQ�LQ�SDWLHQWV�RQ�GLDO�VLV�-RXUQDORIWKH
�PHULFDQ6RFLHW�RI1HSKURORJ������������������

���� :RUNJURXS��.��'����������.�'24,�FOLQLFDO�SUDFWLFH
JXLGHOLQHVIRUFDUGLRYDVFXODUGLVHDVHLQGLDO�VLVSDWLHQ
WV��P-�.LGQH�'LV����6��6����

���� 6DOHP�0�0��������+�SHUWHQVLRQLQWKHKHPRGLDO�VLV�
SRSXODWLRQ��D�VXUYH��RI�����SDWLHQWV��PHULFDQ-RXU
QDORINLGQH�GLVHDVHV���������������

���� .DXULF�.OHLQ�=��������)DFWRUV�IIHFWLQJ%3� &RQWURO�
LQ�+HPRGLDO�VLV��-�K�SHUWHQV�����������

���� �JDUZDO�� 5��� �� 6LQKD�� ��� '�� ��������
&DUGLRYDVFXODUSURWHFWLRQ� ZLWK� DQWLK�SHUWHQVLYH�
GUXJV� LQ� GLDO�VLVSDWLHQWV�V�VWHPDWLFUHYLHZDQGPH
WD�DQDO�VLV�+�SHUWHQVLRQ���������������

���� �JDUZDO�� 5��� 1LVVHQVRQ�� ��� 5��� %DWOOH�� '��� &R�QH��
'�:��� 7URXW�� -�� 5��� �� :DUQRFN�� '�� *�� ��������
3UHYDOHQFH�WUHDWPHQW�� DQG� FRQWURO� RI� K�SHUWHQVLRQ�
LQ� FKURQLFKHPRGLDO�VLVSDWLHQWVLQWKH8QLWHG6WDWHV�
7KH�PHULFDQ-RXUQDORI0HGLFLQH����������������

���� 7DNHGD�� ���� 7RGD�� 7��� )XMLL�� 7��� 6KLQRKDUD�� 6���
6DVDNL�6���0DWVXL�1�� � �������� 'LVFRUGDQFH�
RI� � LQIOXHQFHRI� K�SHUWHQVLRQ� RQ� PRUWDOLW�� DQG�
FDUGLRYDVFXODUULVN� LQ� KHPRGLDO�VLV� SDWLHQWV��
�PHULFDQ�-RXUQDO�RINLGQH�GLVHDVHV���������������

���� 5DP��&��9��6�����)HQYHV�����=����������0DQDJHPHQWRI�
K�SHUWHQVLRQ�LQ�KHPRGLDO�VLV�SDWLHQWV��&XUUHQWK�S
HUWHQVLRQUHSRUWV��������������

���� /LDR�� 5��� /L�� -��� ;LRQJ�� <��� /LQ�� /���:DQJ�� /��� 6XQ��
6���6X�%���������VVRFLDWLRQRISUHGLDO�VLV%3DQGLWVY
DULDELOLW�ZLWKFDUGLRYDVFXODUHYHQWV�LQ�KHPRGLDO�VLV�
SDWLHQWV��.LGQH��DQG�%35HVHDUFK�����������������

���� 6KDIL�7��6R]LR�6�0��%DQGHHQ�5RFKH�.�-��(SKUDLP��
3�/��/XO��-��5��3HWHU�:��/�6������%RXOZDUH�/�(����������
3UHGLDO�VLV� V�VWROLF�%3�YDULDELOLW�� DQGRXWFRPHV� LQ�
KHPRGLDO�VLV�SDWLHQWV��-RXUQDO�RI�WKH�PHULFDQ6RFL
HW�RI1HSKURORJ����������������

���� 6HOYDUDMDK�� 9��� 3DVHD�� /��� 2MKD�� 6��� :LONLQVRQ�� ,��
%��� �7RPOLQVRQ�/����������3UH�GLDO�VLVV�VWROLF%

3YDULDELOLW�LVLQGHSHQGHQWO�DVVRFLDWHGZLWK� DOO�
FDXVH�PRUWDOLW�� LQ� LQFLGHQW�KDHPRGLDO�VLVSDWLHQWV�
3OR6RQH�������H������

���� 0D]]XFKL�1��� &DUERQHOO�� (��� �)HUQiQGH]�
&HDQ�� -�� �������� ,PSRUWDQFH� RI� %3� FRQWURO�
LQKHPRGLDO�VLV� SDWLHQW� VXUYLYDO�� .LGQH��
,QWHUQDWLRQDO�����������������

���� 5RKUVFKHLE�0�5��0�HUV�2�%��6HUYLOOD�.�6���GDPV�&
�'���0LVNXOLQ�'��%HGULFN�(�-������� =DJHU�� 3�*��������
�JH�UHODWHG%3SDWWHUQV� DQG� %3� YDULDELOLW�� DPRQJ�
KHPRGLDO�VLVSDWLHQWV�&OLQLFDO-RXUQDORIWKH�PHULFD
Q6RFLHW�RI1HSKURORJ�����������������

���� ,� *HRUJLDQRV�� 3��� �� 6DUDILGLV�� 3��� �� 1� /DVDULGLV��
���������� �UWHULDO� VWLIIQHVV�� D� QRYHO� FDUGLRYDVFXODU�
ULVNIDFWRU� LQ� NLGQH�� GLVHDVH� SDWLHQWV�� &XUUHQW�
YDVFXODUSKDUPDFRORJ�����������������

���� /HXQJ�� .�� &��4XLQQ�� 5�5��5DYDQL�3��� �0DF5DH�� -��
0�� ��������8OWUDILOWUDWLRQ� ELR� IHHGEDFN�JXLGHG�E�E
ORRGYROXPHPRQLWRULQJWRUHGXFHLQWUDGLDO�WLFK�SRW
HQVLYHHSLVRGHVLQKHPRGLDO�VLV�VWXG�SURWRFROIRUDUD
QGRPL]HGFRQWUROOHGWULDO�7ULDOV��������KWWSV���GRL�
RUJ��������������������������

���� &KRX�-����.DODQWDU�=DGHK�.���0DWKHZ���7���������
�� EULHI� UHYLHZ� RI� LQWUDGLDO�WLF� K�SRWHQVLRQZLWK� D�
IRFXV� RQ� VXUYLYDO�� 6HPLQDUV� LQ� GLDO�VLV�� ����������
����KWWSV���GRL�RUJ���������VGL�������

���� 6WHUQ����6DFKGHYD�6��.DSRRU�5��6LQJK�-���6DFKGH
YD��6����������+LJK�%3�LQ�GLDO�VLVSDWLHQWV�&DXVH�SDW
KRSK�VLRORJ��LQIOXHQFHRQPRUELGLW���PRUWDOLW��DQG�
PDQDJHPHQW��-RXUQDO�RIFOLQLFDODQGGLDJQRVWLFUHVHDU
FK�-&'5������0(���

���� =DJHU�3�*��1LNROLF�-��%URZQ�5�+��&DPSEHOO�� 0����
+XQW�:�&��3HWHUVRQ�'������7HUHGHVDL��3�����������8��
FXUYH�DVVRFLDWLRQ�RI�%3DQGPRUWDOLW�LQKHPRGLDO�VLV
SDWLHQWV�.LGQH�,QWHUQDWLRQDO���������������

���� 3RUW�� )�� .��� +XOEHUW�6KHDURQ�� 7�� (��� :ROIH��
5�� ���%ORHPEHUJHQ�:�(��*ROSHU�7�����JRG
RD�� /�<���<RXQJ�� (�� :�� �������� 3UHGLDO�VLV�
%3� DQGPRUWDOLW�� ULVN� LQ� D� QDWLRQDO� VDPSOH� RI�
PDLQWHQDQFHKHPRGLDO�VLV� SDWLHQWV�� �PHULFDQ�
-RXUQDO�RI�NLGQH�GLVHDVHV���������������

���� /HZLQJWRQ�� 6��� &ODUNH�� 5��� 4L]LOEDVK�� 1���
3HWR�� 5��� �&ROOLQV�� 5�� �������� �JH�VSHFLILF�
UHOHYDQFH� RI� XVXDO%3� WR� YDVFXODU� PRUWDOLW��� 7KH�
/DQFHW���������������������

���� 8GD�DUDM�� 8�� 3��� 6WHHQNDPS�� 5��� &DVNH��� )�� -���
5RJHUV�&���1LWVFK��'����QVHOO��'�����7RPVRQ��&��5��
�������%3� DQG�PRUWDOLW�� ULVN�RQ�SHULWRQHDOGLDO�VLV��
�PHULFDQ�-RXUQDO�RI�NLGQH��GLVHDVHV��������������

���� &KLHQ�� &�� &��� <HQ�� &�� 6��� :DQJ�� -�� -��� &KHQ�� +��
���&KRX�0�7����&KX���&���&����&KLR���&���&����+ZDQJ���-�&���
:DQJ��+��<���/X��<��+�����.DQ��:��&���������5HYHUVH
HSLGHPLRORJ�RIK�SHUWHQVLRQ�PRUWDOLW�DVVRFLDWLRQV�
LQKHPRGLDO�VLVSDWLHQWV�DORQJ�WHUPSRSXODWLRQ�
EDVHGVWXG��� � �PHULFDQ� � -RXUQDORI+�SHUWHQV
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SURPRWLQJ� DPRQJ� FULWLFDOO�� LOO� SDWLHQWV�� HDUSOXJV�

H�HPDVNYHUVXV� RFHDQ� VRXQG�D� UDQGRPL]HG�
FRQWUROOHG� WULDOVWXG��� &ULWLFDO� &DUH� 5HVHDUFK� DQG�
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