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Introduction:�.PUPS�OFVSPO�EJTFBTFT�BSF�OFVSPMPHJDBM�
EJTPSEFST� DIBSBDUFSJTFE� QSJNBSJMZ� CZ� EFHFOFSBUJPO� PG�
NPUPS� OFVSPOT� JO� UIF� CSBJO� BOE�PS� TQJOBM� DPSE�� 1BUJFOUT�
QSFTFOU� XJUI� XFBLOFTT� BOE� XBTUJOH� PG� NVTDMFT� UIBU�
DVMNJOBUFT� JO�PęFO� GBUBM�NPUPS�EZTGVODUJPO��%FTUSVDUJPO�
PG�OFVSPNVTDVMBS�KVODUJPOT�UIF�QPJOU�PG�DPOUBDU�CFUXFFO�
NPUPS� OFVSPOT� BOE�NVTDMF� JT� UIPVHIU� UP� QMBZ� B� DSVDJBM�
SPMF� JO� UIF� POTFU� PG� TQJOBM� NVTDVMBS� BUSPQIZ� 	4."
�
BOE� BNZPUSPQIJD� MBUFSBM� TDMFSPTJT� 	"-4
� UIF� UXP� NPTU�
DPNNPO�NPUPS�OFVSPO�EJTFBTFT�PG�JOGBODZ�BOE�BEVMUIPPE�
SFTQFDUJWFMZ��ćJT�SBJTFT�UIF�RVFTUJPO�PG�XIFUIFS�UIFSF�JT�BO�
PWFSMBQ�CFUXFFO�UIF�QBUIPMPHJDBM�QBUIXBZT�MFBEJOH�UP�4."�
PS�"-4�

Results:�.BLJOH�VTF�PG�UIF�%SPTPQIJMB�NPEFM�TZTUFN�
XF� JOWFTUJHBUFE� QIFOPUZQFT� SFTVMUJOH� GSPN� EJTSVQUJPO�
PG� LFZ� HFOFT� MJOLFE� UP� "-4� JODMVEJOH� 40%�� 5"3%#1�
	5%1���
�'64�BOE�$�PSG����*NQPSUBOUMZ�XF�EFUFSNJOFE�
XIFUIFS� QIFOPUZQFT� BSF� FOIBODFE� JO� BO� 4."� NPEFM��
8F� QBSUJDVMBSMZ� GPDVTFE� PO� JEFOUJGZJOH� EFGFDUT� JO� UIF�
OFVSPNVTDVMBS� KVODUJPO�PG� ĘZ�NPEFMT� JO�XIJDI� BO�"-4�
MJOLFE�HFOF�XBT�DPNCJOFE�XJUI�BO�4."�MJOLFE�HFOF��8F�
ĕOE�HFOFUJD� JOUFSBDUJPOT� GPS�TPNF�CVU�OPU�BMM�"-4�MJOLFE�
HFOFT��*OUFSBDUJPO�JT�NPTU�QSPCBCMZ�JOEJSFDU�TJODF�QIZTJDBM�
BTTPDJBUJPO�DPVME�OPU�CF�EFNPOTUSBUFE�WJB�ZFBTU���IZCSJE�
BOBMZTFT�

Conclusion:� 0VS� XPSL� TVHHFTUT� UIBU� QFSUVSCBUJPO� PG�
"-4�MJOLFE�HFOFT�EJTSVQUT�EJWFSTF�QBUIXBZT��*NQPSUBOUMZ�
PVS� SFTVMUT� TVQQPSU� DPOWFSHFODF� PG� QBUIPHFOJD� QBUIXBZT�
MFBEJOH� UP� FJUIFS� "-4� PS� 4."�� 0WFSMBQ� CFUXFFO� UIFTF�
UXP� NBKPS� NPUPS� OFVSPO� EFHFOFSBUJWF� EJTPSEFST� SBJTFT�
UIF� QPTTJCJMJUZ� UIBU� TVDDFTTGVM� 4."� UIFSBQFVUJDT� NBZ� CF�
CFOFĕDJBM�UP�B�TVCTFU�PG�"-4�DBTFT��
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Introduction:� (SBOVMBS� DPSOFBM� EZTUSPQIZ� 	($%
�
JT� B� DPOEJUJPO� DBVTJOH� TJHOJĕDBOU� WJTVBM� JNQBJSNFOU� �� *U�
JT� HFOFSBMMZ� JOIFSJUFE� JO� BO� BVUPTPNBM� EPNJOBOU� GBTIJPO�
BOE� JT� QIFOPUZQJDBMMZ� CJMBUFSBM� OPO�JOĘBNNBUPSZ� BOE�
QSPHSFTTJWF��.VMUJQMF�BMMFMJD�NVUBUJPOT�JO�UIF�USBOTGPSNJOH�
HSPXUI�GBDUPS�CFUB�JOEVDFE�	5('#*
�HFOF�QSPEVDF�WBSJPVT�
QIFOPUZQFT�� ćF� BJN� PG� UIJT� SFTFBSDI� QSPKFDU� XBT� UP�
EFUFSNJOF�UIF�NPMFDVMBS�HFOFUJDT�BOE�NPEF�PG�JOIFSJUBODF�

QSFTFOU�JO�B�DPIPSU�PG�.BMUFTF�QBUJFOUT�XIP�BSF�NFNCFST�
PG�UIF�TBNF�GBNJMZ�UIBU�QIFOPUZQJDBMMZ�FYIJCJU�($%�UZQF��

Methods:� "� DPNQMFUF� PQIUIBMNPMPHJDBM� FYBNJOBUJPO�
PG� FJHIU� DPOTFOUJOH� .BMUFTF� JOEJWJEVBMT� XIP� IBWF� CFFO�
DMJOJDBMMZ�EJBHOPTFE�XJUI�($%�XBT�QFSGPSNFE��(FOPNJD�
%/"� GSPN� BMM� TVCKFDUT� XBT� FYUSBDUFE� GSPN� NPVUIXBTI�
TBNQMFT��(FOF�TFRVFODJOH�PG�UIF�5('#*�HFOF�XBT�DBSSJFE�
PVU� UP� JEFOUJGZ� UIF�NVUBUJPO	T
� QSFTFOU� JO� UIFTF�.BMUFTF�
QBUJFOUT�

Results:� &JHIU� QBUJFOUT� TIPXFE� QBUUFSOT� PG� DSVNC�
MJLF� DPSOFBM� BOUFSJPS� TUSPNBM� MFTJPOT�� 'JWF� PVU� PG� UIF�
FJHIU� TBNQMFT�DPMMFDUFE�XFSF�BOBMZTFE��"MM� UIF� TFRVFODFE�
TBNQMFT� SFWFBMFE� B� OVDMFPUJEF� NJTTFOTF� NVUBUJPO� JO�
DISPNPTPNF��R���OBNFMZ�B�OVDMFPUJEF�DIBOHF�PG�DZUPTJOF�
CFJOH�SFQMBDFE�XJUI�UIZNJOF�XJUIJO�FYPO�����ćJT�DBVTFE�
UIF�BNJOP�BDJE�BSHJOJOF�UP�CF�SFQMBDFE�XJUI�USZQUPQIBO�BU�
DPEPO������#Z�BOBMZTJOH�UIF�GBNJMZ�USFF�XF�DPVME�DPOĕSN�
UIF�NPEF�PG�JOIFSJUBODF��ćJT�XBT�GVSUIFS�DPOĕSNFE�CZ�UIF�
TFRVFODJOH�SFTVMUT�

Conclusion:�ćJT�TUVEZ�JT�UIF�ĕSTU�HFOFUJD�BOBMZTJT�TUVEZ�
DBSSJFE�PVU�PO�.BMUFTF�QBUJFOUT�UIBU�QIFOPUZQJDBMMZ�FYIJCJU�
DPSOFBM�EZTUSPQIZ��ćJT�JT�UIF�ĕSTU�TUFQQJOH�TUPOF�UPXBSET�
VOEFSTUBOEJOH� UIF� HFOFUJD� WBSJBUJPOT� QSFTFOU� XJUIJO� PVS�
QPQVMBUJPO�NBLJOH�JU�FBTJFS�GPS�DMJOJDJBOT�UP�JEFOUJGZ�BOE�
QSPWJEF�QSPQFS�NBOBHFNFOU�UP�TVCKFDUT�BU�SJTL��
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Introduction:� %FWFMPQNFOUBM� EFMBZ� JOUFMMFDUVBM�
EJTBCJMJUZ�BOE�DPOHFOJUBM�NBMGPSNBUJPOT�IBWF�CFFO�MJOLFE�
UP�DISPNPTPNBM�BCOPSNBMJUJFT�JO�TFWFSBM�FQJEFNJPMPHJDBM�
TUVEJFT�� "SSBZ�$()� JT� B� TQFDJĕD� GPSN� PG� DPNQBSBUJWF�
HFOPNJD�IZCSJEJTBUJPO�XIJDI�VTFT�%/"�NJDSPBSSBZT�UIBU�
FOBCMF� B� MPDVT�CZ�MPDVT�NFBTVSF� PG� $/7� 	DPQZ� OVNCFS�
WBSJBOU
� XJUI� JODSFBTFE� SFTPMVUJPO� IFODF� JEFBM� UP� TUVEZ�
UIF�MJOLT�CFUXFFO�DISPNPTPNBM�BCOPSNBMJUJFT�BOE�DMJOJDBM�
NBOJGFTUBUJPOT�

Methods:� 'SPN� ����� UP� ����� BSSBZ�$()� XBT�
DPOEVDUFE� PO� CMPPE� TBNQMFT� PG� ���� QBUJFOUT� JODMVEJOH�
QBUJFOUT� XJUI� EFWFMPQNFOUBM� EFMBZ� JOUFMMFDUVBM� EJTBCJMJUZ�
BOE� DPOHFOJUBM� NBMGPSNBUJPOT� BOE� UIFJS� QBSFOUT� XIFSF�
QPTTJCMF�� ćF� BSSBZ�$()� SFQPSU� PG� FBDI� QBUJFOU� XBT�
SFWJFXFE�OPUJOH�NBJOMZ�UIF�SFGFSSBM�SFBTPO�GPS�BSSBZ�$()�
BOE�UIF�SFTVMU�PG�UIF�SFQPSU�

Results:� 0VU� PG� B� UPUBM� PG� ���� BSSBZ�DHI� SFTVMUT� ����
SFTVMU� 	�����
� XFSF� OPSNBM� BU� UIF� SFTPMVUJPO� VTFE� 	���
,
� XIJMF� ��� SFTVMUT� 	�����
� XFSF� BCOPSNBM���� PG� UIFTF�
BCOPSNBM�SFTVMUT�IBE�B�EFMFUJPO�NVUBUJPO�	�����
����IBE�
B�EVQMJDBUJPO�NVUBUJPO�	�����
�BOE���IBE�B�USBOTMPDBUJPO�
NVUBUJPO�	����
�����PG�UIF�BCOPSNBM�SFTVMUT�	����
�TIPXFE�
UIF�QSFTFODF�PG�B�TFDPOE�BCOPSNBMJUZ�����QBUJFOUT�IBE�EF�
OPWP�NVUBUJPOT�TJY�CFJOH�DMJOJDBMMZ�TJHOJĕDBOU��ćF�IJHIFTU�
OVNCFS�PG�BCOPSNBMJUJFT�PDDVSSFE�JO�DISPNPTPNF���XJUI�
���BCOPSNBM�SFTVMUT�CFJOH�SFDPSEFE�PO�UIJT�DISPNPTPNF�
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