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Review Article

7KH�,PSDFW�RI�0XOOLJDQ�0RYHPHQW�ZLWK�0RELOL�DWLRQ�7HFKQLTXH��0:0��DQG�0XVFOH�
(QHUJ��7HFKQLTXH��0(7��RQ��GKHVLYH�&DSVXOLWLV�RI�WKH�6KRXOGHU

0DQLYDQQDQ�6�

�EVWUDFW

�DFN��R��G�� �GKHVLYH� &DSV�OLWLV�PRVW� FRPPRQO�� UHIHUUHG� WR� DV� �)UR]HQ� 6KR�OGHUµ� LV� DQ�
LQVLGLR�V�SDLQI�O�FRQGLWLRQ�ZLWK�SURJUHVVLYH�DQG�JUDG�DO�UHVWULFWLRQ�RI�DOO�SODQHV�RI�PRYHPHQW�
LQ�WKH�JOHQRK�PHUDO�MRLQW��7KH�SULQFLSOHV�RI�WUHDWPHQW�RI�DGKHVLYH�FDSV�OLWLV�DUH�WR�UHOLHYH�SDLQ��
PDLQWDLQ�5DQJH�RI�0RWLRQ�DQG�UHVWRUH�I�QFWLRQ��7KH�S�USRVH�RI�WKLV�VW�G��LV�WR�ILQG�R�W�WKH�HIILFDF��
RI�0�OOLJDQ�0RYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H�FRPSDUHG�WR�0�VFOH�(QHUJ��7HFKQLT�H�LQ�
GHFUHDVLQJ�SDLQ�DQG�LQFUHDVLQJ�520�LQ�SDWLHQWV�ZLWK�LGLRSDWKLF�VKR�OGHU�DGKHVLYH�FDSV�OLWLV�

2EMHFWL�H���7R�&RPSDUH� WKH�HIIHFW�RI�0�OOLJDQ�0RYHPHQW�ZLWK�PRELOL]DWLRQ�WHFKQLT�H�DQG�
0(7�LQ�DGKHVLYH�FDSV�OLWLV�SDWLHQWV�

0HWKRG������V�EMHFWV�RI�ERWK�VH[�JUR�SV�DJHG�EHWZHHQ��������HDUV�GLDJQRVHG�ZLWK�DGKHVLYH�
FDSV�OLWLV�RI�WKH�VKR�OGHU��7KH��ZHUH�UDQGRPO��DVVLJQHG�LQWR�WZR�JUR�SV�ZLWK����V�EMHFWV�HDFK��
*UR�S���UHFHLYHG�0�OOLJDQ�0RYHPHQW�ZLWK�PRELOL]DWLRQ�WHFKQLT�H�DQG��OWUDVR�QG�DQG�*UR�S�
%�UHFHLYHG�0(7�DQG��OWUDVR�QG��%RWK�JUR�SV�UHFHLYHG�WKH�WUHDWPHQW�SURWRFRO�ILYH�GD�V�D�ZHHN�
IRU�IR�U�ZHHNV��3UH�DQG�SRVW�HYDO�DWLRQ�RI�SDLQ�ZDV�GRQH�E���VLQJ�WKH�9�6�VFDOH��UDQJH�RI�PRWLRQ�
E��WKH�8QLYHUVDO�*RQLRPHWHU�DQG�I�QFWLRQDO�GLVDELOLW��E���VLQJ�WKH�6KR�OGHU�3DLQ�DQG�'LVDELOLW��
,QGH[��63�',��

�H��OW��7KH��GKHVLYH�FDSV�OLWLV�SDWLHQWV�WUHDWHG�ZLWK�0�OOLJDQ�0RYHPHQW�ZLWK�PRELOL]DWLRQ�
WHFKQLT�H�DQG�P�VFOH�HQHUJ��WHFKQLT�H�DORQJ�ZLWK��OWUDVR�QG�UHSRUWHG�DQ�HT�DO�LPSURYHPHQW�
LQ�SDLQ�UHOLHI�DQG�520�YDO�HV��HVSHFLDOO��LQ�DEG�FWLRQ�DQG�H[WHUQDO�URWDWLRQ��DQG�DOVR�UHG�FHG�
WKH�GLVDELOLWLHV�RI�WKH�VKR�OGHU��+HQFH��LW�FDQ�EH�FRQFO�GHG�WKDW�ERWK�0:0�DQG�0(7�DUH�HT�DOO��
HIIHFWLYH�LQ�WKH�WUHDWPHQW�RI�DGKHVLYH�FDSV�OLWLV�

&R�FO��LR���,W�ZDV�FRQFO�GHG�WKDW�0�OOLJDQ�0RYHPHQW�ZLWK�PRELOL]DWLRQ�WHFKQLT�H��0:0��
DQG�0�VFOH� (QHUJ�� 7HFKQLT�H� �0(7�� DUH� HT�DOO�� HIIHFWLYH� LQ� UHG�FLQJ� SDLQ� DQG� LPSURYLQJ�
VKR�OGHU�I�QFWLRQDO�DELOLW��LQ�V�EMHFWV�ZLWK��GKHVLYH�FDSV�OLWLV�

.H�ZRUGV�� �GKHVLYH� FDSV�OLWLV�� 0(7�� 0�OOLJDQ� 0RYHPHQW� ZLWK� PRELOL]DWLRQ� WHFKQLT�H��
5DQJH�RI�PRWLRQ��3DLQ�

+RZ�WR�FLWH�WKLV�DUWLFOH�

0DQLYDQQDQ�6��7KH�LPSDFW�RI�P�OOLJDQ�PRYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H��0:0��DQG�0�VFOH�(QHUJ��7HFKQLT�H��0(7��
2Q��GKHVLYH�&DSV�OLWLV�RI�WKH�6KR�OGHU��3K�VLR��DQG�2FF��7KHUDS��-U���������������������

�XWKRU��IILOLDWLRQ�� 3ULQFLSDO� F�P�3URIHVVRU���SDUDPSDU�
6ZDPL�3K�VLRWKHUDS��&ROOHJH��1DQGHG���������0DKDUDVKWUD��
,QGLD�

&RUUHVSRQGLQJ� �XWKRU�� 0DQLYDQQDQ� 6��� 3ULQFLSDO� F�P�
3URIHVVRU���SDUDPSDU�6ZDPL�3K�VLRWKHUDS��&ROOHJH��1DQGHG�
��������0DKDUDVKWUD��,QGLD�

(�PDLO��PDQL�V�E���JPDLO�FRP

5HFLHYHG�RQ������������

�FFHSWHG�RQ�����������

,1752�8&7,21

7KH�SUHYDOHQFH�RI�DGKHVLYH�FDSV�OLWLV� LV�DUR�QG�
����� DQG� LQ� ,QGLD� LW� ZDV� UHSRUWHG� WKDW� WKH�

LQFLGHQFH� LV� DUR�QG� ������ LQ� GLDEHWLF� DQG� ��� LQ�
QRQGLDEHWLF� SRS�ODWLRQ�� :RPHQ� DUH� PRUH� SURQH�
WR�JHW�DGKHVLYH�FDSV�OLWLV� WKDQ�PHQ�LQ�DJH�JUR�SV�
EHWZHHQ��������HDU��,Q�������RI�SDWLHQWV�WKH�RWKHU�
VKR�OGHU� EHFRPHV� DIIHFWHG�� �V�DOO�� ZLWKLQ� ��
�HDUV���GKHVLYH�FDSV�OLWLV�RU� IUR]HQ�VKR�OGHU��LV�D�
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��� 0DQLYDQQDQ�6��7KH�LPSDFW�RI�P�OOLJDQ�PRYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H��0:0��DQG�0�VFOH�
(QHUJ��7HFKQLT�H��0(7��2Q��GKHVLYH�&DSV�OLWLV�RI�WKH�6KR�OGHU

P�VF�ORVNHOHWDO�GLVRUGHU����0RVWO��ZLWK��QNQRZQ�
DHWLRORJ���,W�LV�FKDUDFWHUL]HG�E��SDLQ�DQG�UHVWULFWLRQ�
LQ�WKH�VKR�OGHU�PRYHPHQW�LQ�D�FDSV�ODU�SDWWHUQ��7KH�
FDSV�ODU� SDWWHUQ� LQ� WKH� VKR�OGHU� LV� FKDUDFWHUL]HG�
E��PRVW� OLPLWDWLRQ� RI� SDVVLYH� ODWHUDO� URWDWLRQ� DQG�
DEG�FWLRQ���

6LPRQ�(PPDQ�HO� '�SOD�� GHVFULEH� WKH�
SDWKRORJ�� RI� DGKHVLYH� FDSV�OLWLV� DQG� ZKLFK� KH�
FDOOHG� ¶VFDS�ORK�PHUDO� SHULDUWKULWLV� LQ� �������
&RGPDQ�FRLQHG� WKH�WHUP�IUR]HQ�VKR�OGHU�LQ�������
as�“a�condition�dif�cult�to�de�ne,�dif�cult�to�treat,�
and�dif�cult� to� explain� from� the�point� of�view�of�
pathology.”�Neviaser�was�the��rst�to�use�the�term�
DGKHVLYH�FDSV�OLWLV�����1HLVVHU��������LQWURG�FHG�WKH�
FRQFHSW�RI�DGKHVLYH�FDSV�OLWLV�ZKHQ�KH�GLVFRYHUHG�
WKDW� WKH� FDSV�OH� ZDV� WLJKW�� WKLFNHQHG� DQG� VW�FN�
WR� WKH�K�PHU�V� LQ�V�FK�D�PDQQHU� WKDW� LW� FR�OG�EH�
SHHOHG�RII�OLNH��DGKHVLYH�SODVWHU�IURP�WKH�VNLQ���

Adhesive� capsulitis� presentation� is� classi�ed�
into� different� stages.� The� �rst� one� is� pain� stage.�
�V� WKH� V�PSWRPV� SURJUHVV�� SDLQ� ZRUVHQV� DQG�
ERWK�DFWLYH�DQG�SDVVLYH� UDQJH�RI�PRWLRQ�EHFRPHV�
PRUH� UHVWULFWHG�� 7KH� IUR]HQ� VWDJH� ODVWV� IURP� �� WR�
���PRQWKV�� 7KH� WKLUG� VWDJH� EHJLQV�ZKHQ� D� UDQJH�
RI���PRWLRQ�EHJLQV� WR�LPSURYH��7KLV� WKLUG�VWDJH�LV�
WHUPHG� WKH� WKDZLQJ� VWDJH�� 7KLV� VWDJH� ODVWV� PRUH�
WKDQ����PRQWKV��

0�OOLJDQ�0RYHPHQW�ZLWK�PRELOL]DWLRQ�WHFKQLT�H�
ZDV�LQWURG�FHG�E��%ULDQ�0�OOLJDQ�LQ�������DQG�WKH�
WHFKQLT�H� LQFRUSRUDWHG� .DOWRQERUQH� SULQFLSOHV� RI�
PRELOL]DWLRQ���0:0�FRPELQHG� V�VWDLQHG�PDQ�DO�
DSSOLFDWLRQ�RI� JOLGLQJ� IRUFHV� WR� MRLQW� LQWHQGLQJ� WR�
UHSRVLWLRQ� ERQH� SRVLWLRQDO� ID�OWV� ZLWK� FRQF�UUHQW�
SK�VLRORJLFDO� �RVWHR� NLQHPDWLFV�� PRWLRQ� RI� WKH�
MRLQWV��(LWKHU�SHUIRUPHG�DFWLYHO�� E�� WKH�V�EMHFW�RU�
SDVVLYHO��E��WKH�WKHUDSLVW���

0(7� LV� D� QRQ�LQYDVLYH� WHFKQLT�H� DQG� LW� ZDV�
LQWURG�FHG� E��'U�� )DUDG�0LWFKHOO��� 7KH� WHFKQLT�H�
LV�D�PDQ�DO�WHFKQLT�H�WKDW�WDUJHWV�WKH�VRIW�WLVV�HV��
��OWKR�JK� LW�PDNHV� D�PDMRU� FRQWULE�WLRQ� WRZDUGV�
MRLQW� PRELOL]DWLRQ�� 7KH� 0(7� RU� DFWLYH� P�VF�ODU�
relaxation� technique� is� bene�cial� for� a� variety�
RI� S�USRVHV� V�FK� DV� OHQJWKHQLQJ� D� VKRUWHQHG�
P�VFOH��DV�D�O�PSKDWLF�RU�YHQR�V�SURFHVV�WR�DLG�WKH�
drainage�of��uid�or�blood�and�increase�the�range�of�
PRYHPHQWV���

7KHUH� ZHUH� RQO�� D� IHZ� VW�GLHV� ZHUH� GRQH� WR�
evaluate� and� �nd� out� the� effect� of� the� Mulligan�
0RYHPHQW�ZLWK�PRELOL]DWLRQ� WHFKQLT�H� DQG�0(7�
LQ�DGKHVLYH�FDSV�OLWLV�RI�WKH�VKR�OGHU��+HQFH�� WKLV�
VW�G�� LV� WR�FRPSDUH� WKH�HIIHFW�RI�0:0�DQG�0(7�
RQ� DGKHVLYH� FDSV�OLWLV� RQ� UHG�FWLRQ� LQ� SDLQ� DQG�
GLVDELOLW��DQG�LPSURYHPHQW�LQ�520�

�HHG�RI�WKH��W�G�

7KHUH� LV� ODFN� RI� LQIRUPDWLRQ� RQ� WKH� HIIHFW� RI�
0(7� DQG�0�OOLJDQ�0RYHPHQW� ZLWK�PRELOL]DWLRQ�
WHFKQLT�H�� WKH�S�USRVH� RI� WKH� SUHVHQW� VW�G�� LV� WR�
FRPSDUH�WKH�HIIHFW�RI�0(7�DQG�0�OOLJDQ�0RYHPHQW�
ZLWK�PRELOL]DWLRQ�WHFKQLT�H�

2EMHFWLYHV

�� To� �nd� out� the� effect� of� Mulligan�Movement�
ZLWK� PRELOL]DWLRQ� WHFKQLT�H� LQ� DGKHVLYH�
FDSV�OLWLV�RI�VKR�OGHU�

�� To� �nd� out� the� effect� of� MET� in� shoulder�
DGKHVLYH�FDSV�OLWLV�

�� &RPSDULQJ� WKH� HIIHFW� RI� 0�OOLJDQ� 0RYHPHQW�
ZLWK� PRELOL]DWLRQ� WHFKQLT�H� DQG� 0(7� LQ�
DGKHVLYH�FDSV�OLWLV�SDWLHQWV�

�� 7R� DQDO�]H� WKH� SDLQ� DQG� I�QFWLRQDO� VWDW�V� RI�
WKH�VKR�OGHU��VLQJ�WKH�63�',�VFDOH� LQ�V�EMHFWV�
�QGHUJRLQJ�0:0�DQG�PHW�

+�SRWKHVLV

�OWHUQDWLYH�K�SRWKHVLV

There� will� be� a� signi�cant� difference� in� the�
HIIHFW� DQG� R�WFRPHV� RI� WKH� 0�OOLJDQ� 0RYHPHQW�
ZLWK�PRELOL]DWLRQ�WHFKQLT�H�DQG�0(7�LQ�VKR�OGHU�
DGKHVLYH�FDSV�OLWLV�

1XOO�K�SRWKHVLV

There� will� be� no� signi�cant� difference� in� the�
HIIHFW� DQG� R�WFRPHV� RI�0�OOLJDQ�0RYHPHQW�ZLWK�
PRELOL]DWLRQ� WHFKQLT�H� DQG� 0(7� LQ� DGKHVLYH�
FDSV�OLWLV�RI�WKH�VKR�OGHU�

5(9,(:�2)�/,7(5�785(

8MMZDO� ,� �HROH� HW� DO� �������� ,W� LV� D� UDQGRPL]HG�
FRQWURO�WULDO�VW�G��RI�WKH�HIIHFWLYHQHVV�RI�PRYHPHQW�
ZLWK� PRELOL]DWLRQ� LQ� DGKHVLYH� FDSV�OLWLV� RI�
VKR�OGHU�� 7KH� SDWLHQWV� �Q ����ZKHUH� GLYLGHG� LQWR�
��JUR�SV����JUR�S����Q �����QGHUJRLQJ�0:0�DQG�
JUR�S� %� �Q ���� �QGHUJRLQJ� V�SHUYLVHG� H[HUFLVH�
IRU���ZHHN���QG�WKH�R�WFRPH�PHDV�UHV�DUH�520��
63�',�DQG�SDLQ��VLQJ�1�PHULFDO�SDLQ�5DWLQJ�6FDOH�
�1356���7KH�VW�G��FRQFO�GHG�WKDW��0:0�VKRZHG�
JRRG�LPSURYHPHQW�LQ�VKR�OGHU��

1DUD�DQ�� �QXSDPD� HW� DO� �������� ,W� LV� DQ�
experimental� study,� to� �nd� out� the� ef�ciency� of�
0(7�DQG�I�QFWLRQDO�PRYHQW�RI�VKR�OGHU�LQ�DGKHVLYH�
FDSV�OLWLV�� 7KH�� ZHUH� GLYLGHG� LQWR� FRQWURO� JUR�S�
WUHDWHG�ZLWK�FRQYHFWLRQDO�SK�VLFDO�WUHDWPHQW���QG�
RWKHU�ZLWK�0(7��8VHG�63�',�DV�R�WFRPH�PHDV�UH��
Both� groups� showed� signi�cant� difference� and�
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���0DQLYDQQDQ�6��7KH�LPSDFW�RI�P�OOLJDQ�PRYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H��0:0��DQG�0�VFOH�
(QHUJ��7HFKQLT�H��0(7��2Q��GKHVLYH�&DSV�OLWLV�RI�WKH�6KR�OGHU

LPSURYHPHQW�DIWHU�WUHDWPHQW��6R�0(7�LV�YHU��P�FK�
HIIHFWLYH�LQ�DGKHVLYH�FDSV�OLWLV��

�RNKDQ���RQHU�HW�DO���������&RQG�FWHG�D�VW�G��WR�
HYDO�DWH�P�OOLJDQV�WHFKQLT�H�LQ�DGKHVLYH�FDSV�OLWLV�
SDWLHQWV��*UR�S����Q ����WUHDWHG�ZLWK�FRQYHQWLRQDO�
PHWKRGV� DQG� VWUHWFKLQJ� H[HUFLVH�� JUR�S� %� �Q ����
WUHDWHG�ZLWK�FRQYHQWLRQDO�DQG�0�OOLJDQ�WHFKQLT�H��
7KH�R�WFRPHV� DUH�PHDV�UHG�E��YDV� VFDOH��63�',��
520�� 7KH� UHV�OW� VKRZHG� WKDW� ERWK� DUH� HIIHFWLYH�
ZLWK�0�OOLJDQ�PRUH�HIIHFWLYH���

�HHSDOL� 5DWKRG� HW� DO� �������� FRQG�FWHG� D�
FRPSDUDWLYH� VW�G��� ZLWK� ��� SDWLHQWV� WR� FRPSDUH�
WKH�HIIHFWLYHQHVV�RI�.DOWHQERUQ�0RELOL]DWLRQ�YHUVHV�
0�OOLJDQ�0RELOL]DWLRQ� LQ�)UR]HQ�VKR�OGHU��*UR�S�
���Q ����ZLWK�.DOWHQERUQ�PRELOL]DWLRQ�DQG�*UR�S�
%��Q ����ZLWK�P�OOLJDQ�PRELOL]DWLRQ��7KH�R�WFRPHV�
DUH� PHDV�UHG� E�� 9�6� VFDOH�� 5DQJH� DQG� 63�',�
T�HVWLRQQDLUH��7KH�UHV�OWV�FRQFO�GHG�WKDW�0�OOLJDQ�
PRELOL]DWLRQ� LV� PRUH� HIIHFWLYH� WKDQ� .DOWHQERUQ�
PRELOL]DWLRQ���

Ha�z� Sheroz� Arshad� (2013):�7KH� H[SHULPHQWDO�
study�was�to��nd�out�the�effectiveness�of�Maitland�
WHFKQLT�H� ZLWK� PRELOL]DWLRQ� DQG� PRYHPHQW� LQ�
IUR]HQ� VKR�OGHU� SDWLHQWV� �Q ������ �IWHU� ��PRQWKV�
the� results� show� no� satisfactory� signi�cant�
GLIIHUHQFH�LQ�R�WFRPH�PHDV�UHV�DQG�FRQFO�GHG�WKDW�
ERWK�DSSURDFKHV�DUH�JRRG���

�KDUD� 6DQWRVK� �JQLKRWUL� HW� DO� �-XO���������
7KLV� VW�G�� ZDV� FRQG�FWHG� IRU� �� PRQWKV� DQG�
WUHDWPHQW�ZDV�JLYHQ�IRU���ZHHNV�ZLWK�WZR�JUR�SV�
LQFO�GLQJ�0(7�ZLWK�UHJ�ODU� WUHDWPHQW� DQG�RWKHU�
JUR�S� RQO��ZLWK� FRQYHQWLRQDO� WUHDWPHQW�� ,Q� FDVH�
of� control� range� of� motion� showed� signi�cant�
LPSURYHPHQW���

6WHSKDQLH����0RRUH�HW�DO���������,W�LV�IRF�VH�RQ�
HIIHFWV� RI� WHFKQLT�H� E�� �VLQJ� P�VFOH� HQHUJ�� RQ�
SRVWHULRU� VKR�OGHU� WLJKWQHVV�� %DVNHWEDOO� SOD�HUV�
�Q ���� ZKHUH� JUR�SHG�� �� VLQJOH� DSSOLFDWLRQ�
RI� D� 0(7� IRU� WKH� *+-� KRUL]RQWDO� DEG�FWRUV�
SURYLGH� LPPHGLDWH� LPSURYHPHQWV� LQ� ERWK� 520�
LQ� DV�PSWRPDWLF� FROOHJLDWH� EDVHEDOO� SOD�HUV��
�SSOLFDWLRQ�RI�0(7� IRU� WKH� KRUL]RQWDO� DEG�FWRUV�
PD��EH��VHI�O�WR�JDLQ�520�LQ�RYHUKHDG�DWKOHWHV���

(GULVK�6DLIHH� FRQWUDFWRU�� It�was�aimed� to��nd�
WKH� VSHQFHU� 0(7� RQ� VKR�OGHU� SDLQ�� 7KH� VW�G��
FRQFO�GHG� WKDW� 6SHQFHU� 0(7� LV� PRUH� HIIHFWLYH�
LQFUHDVLQJ� I�QFWLRQDO� DELOLW�� DV� FRPSDUHG� WR�
FRQYHQWLRQDO�WUHDWPHQW���

%�� &KDNUDGKDU� 5HGG�� HW� DO� �������� ,W� LV� D�
UDQGRPLVHG�FRQWURO�VW�G�� WR� FRPSDUH� WKH�HIIHFWV�
RI� 0(7� ZLWK� FRQYHQWLRQDO� WKHUDS�� LQ� VKR�OGHU�
FDSV�OLWLV�� 7KH� SDUWLFLSDQWV� DUH� UDQGRPO��

DOORFDWHG� LQWR� �� JUR�SV� RI� ��� HDFK�� :KLFK�
LQFO�GHG� FRQYHQWLRQDO� WKHUDS�� �Q ���� DQG� 0(7�
DORQJ� ZLWK� FRQYHQWLRQDO� WKHUDS�� �Q ����� �QG�
�VHG� 9�6�� VKR�OGHU� 520� DQG� '�6+� VFRUH� DV�
R�WFRPH�PHDV�UHV��+HQFH�LW�LV�FRQFO�GHG�WKDW�ERWK�
WUHDWPHQWV� DUH� HT�DOO�� HIIHFWLYH� LQ� UHG�FLQJ�SDLQ��
LPSURYLQJ�520�DQG�I�FWLRQ���

6UHHQLYDVX� NRWDJLUL� HW� DO� �������� ,W� LV� D�
FRPSDUDWLYH�UHVHDUFK�RQ�0(7�DQG�PRELOL]DWLRQ�WR�
LPSURYH�WKH�520�LQ�IUR]HQ�VKR�OGHU��6�EMHFWV�ZHUH�
UDQGRPO�� VHOHFWHG� DQG� DVVLJQHG� LQWR� �� JUR�SV� D�
SHUIRUPHG��*UR�S����Q ����ZLWK�0(7�DQG�*UR�S�%�
�Q ����ZLWK�0DLWODQG�WHFKQLT�H��7KH�RYHUDOO�VW�G��
proved� that�MET� is� bene�cial� in� improving� Pain�
DQG�GHFUHDVLQJ� WKH�GLVDELOLW��OHYHO��2Q�FRPSDULQJ�
WKH� SUHWHVW� DQG� SRVW�WHVW� PHDV�UHPHQWV� DUH� GRQH�
ZLWK�9�6�DQG�63�',���

(LQDU�.ULVWLDQ�7HYLWD�HW�DO���������7R�LQYHVWLJDWH�
WKH� UHVSRQVLYHQHVV� DQG� E�� FRPSDULQJ� RI�
6WDQGDUGL]HG� UHVSRQVH�PHDQV� �650�� DQG� UHOLDEOH�
FKDQJH� SURSRUWLRQ� �5&3�� ZLWK� 520�� 5HV�OWV� IRU�
WHVW�UHWHVW�UHSURG�FWLYLW��LQGLFDWH�D�VPDOO�GHWHFWDEOH�
GLIIHUHQFH��7KH�VW�G��V�SSRUWV�WKH��VH�RI�63�',�DV�
D�JRRG�R�WFRPH�PHDV�UH���

.DWKU�DQ�(��5RDFK�HW�DO� �������� ,W� LV�D� VW�G�� WR�
SURYH� WKH� �VH� RI� 63�',� LQ� FOLQLFDO� DQG� UHVHDUFK�
OHYHO��7HVW��UHWHVW�UHOLDELOLW��DQG�LQWHUQDO�FRQVLVWHQF��
RI�WKH�63�',�WRWDO�DQG�V�EVFDOH�VFRUH�ZHUH�KLJKO��
QHJDWLYHO�� FRUUHODWHG� ZLWK� 520�� 6R�� WKH� 63�',�
GHWHFWHG�FKDQJHV� LQ�FOLQLFDO� VWDW�V�RYHU�VKRUW� WLPH�
LQWHUYDOV��7KH�63�',�VKR�OG�SURYH��VHI�O�IRU�ERWK�
FOLQLFDO�DQG�UHVHDUFK�S�USRVHV���

-HURVFK�+HUROG�F�HW�DO���������7KLV�LV�P�OWLFHQWUH�
ORQJLW�GLQDO�FRKRUW�VW�G���7R�FRPSDUH�WKH���KDQG�
T�HVWLRQQDLUH� �63�',� DQG� '�6+�� PHDV�ULQJ�
VLPLODU� R�WFRPHV� DQG� WR� VHOHFW� RQH� WKDW� LV�
suf�ciently�responsive.�After� the�physical� therapy�
WUHDWPHQWV�� WKH� R�WFRPHV� DUH� FROOHFWHG� IURP� WKH�
SDWLHQWV��Q ������7KH�UHV�OW� VKRZV�WKDW�ERWK�ZHUH�
HT�DOO��HIIHFWLYH�R�WFRPH���

0RUH�� -�� .ROEHU� HW� DO� �������� 7KH�� FRQG�FWHG�
study� about� mobility(�exion,� adduction,� IR� and�
(5��PHDV�UHPHQWV��VLQJ�D�GLJLWDO�LQFOLQRPHWHU�DQG�
JRQLRPHWHU� ,Q� ��� DV�PSWRPDWLF� SDUWLFLSDQWV�ZLWK�
����DFFHSWDQFH�PHDV�UHPHQWV���

0(7+2�2/2��

6DPSOH�6L�H�����V�EMHFWV�ZLWK��GKHVLYH�FDSV�OLWLV�
RI�WKH�VKR�OGHU

5HVDUFK��HVLJQ��([SHULPHQWDO�GHVLJQ�VW�G��



�2�-�����O�P�����1�P������������O���-��������

���

��RFHG��H

7RWDO����V�EMHFWV�ZHUH�DVVLJQHG�IRU�WKH�UHVHDUFK��
7KH� V�EMHFWV� ZHUH� PDGH� FOHDU� DER�W� WKH� VW�G��
DQG�FRQVHQW�ZLOO�EH� WDNHQ��7KHVH����V�EMHFWV�ZHUH�
GLYLGHG�LQWR�WZR�JUR�SV��*UR�S����7RWDO�����ZHUH�
WUHDWHG�ZLWK�0:0�DQG��OWUDVR�QG�WKHUDS���*UR�S�
%��7RWDO�����ZHUH�WUHDWHG�P�VFOH�HQHUJ��WHFKQLT�H�
DQG��OWUDVR�QG�WKHUDS���

0�OOL�D��PR�HPH�W��LWK�PRELOL�DWLR���0:0�

)OH�LRQ� DQG� �EGXFWLRQ�� 3DWLHQW� VLWWLQJ� ZLWK�
WKHUDSLVW� SRVWHURODWHUDO� WR� KLP�KHU�� 7KHUDSLVW�
SODFHV� WKH�0�OOLJDQ� EHOW� DFURVV� WKH�K�PHUDO�KHDG�
DQG� WR� KLV� ZDLVW�� /HDQLQJ� EDFNZDUG�� RU�ZLWK� WKH�
KDQGV� KH� DSSOLHV� D� SRVWHURODWHUDO� JOLGH� WR� WKH�
VKR�OGHU�MRLQW�DQG�WKHQ�DVNV�WKH�SDWLHQW�WR�SHUIRUP�
WKH� SDLQI�O�UHVWULFWHG� PRYHPHQW� RI� VKR�OGHU�
�exion� or� abduction,� which� would� be� pain� free�
QRZ�

,QWHUQDO�5RWDWLRQ��3DWLHQW�LQ�D�VLWWLQJ�SRVLWLRQ��)RU�
ORVV�RI� OHIW� LQWHUQDO�URWDWLRQ��VWDQG�IDFLQJ�SDWLHQW�V�
OHIW�VLGH�DQG�YLFH�YHUVD��3ODFH��R�U�ULJKW�WK�PE�LQ�
the�bend�of�his��exed�right�elbow.�His�hand�should�
EH�DV�IDU�EHKLQG�KLV�EDFN�DV�SRVVLEOH��1RZ��SODFH�WKH�
web�between�your��nger�and�thumb�of�your�right�
KDQG�LQ�WKH�SDWLHQW�V�D[LOOD��1RZ�JOLGH�WKH�KHDG�RI�WKH�
K�PHU�V�GRZQ�LQ�WKH�JOHQRLG�IRVVD��VLQJ��R�U�ULJKW�
WK�PE�ZKLOH�VWDELOL]LQJ��S�DQG�LQZDUGV��:KLOH�WKLV�
GLVWUDFWLRQ�LV�WDNLQJ�SODFH�KDYH�WKH�SDWLHQW�LQWHUQDOO��
URWDWH�KLV�VKR�OGHU��ZKLOH��R��DEG�FW�KLV��SSHU�DUP�
�VLQJ��R�U�DEGRPHQ��7KH�SURFHG�UH�ZDV�SHUIRUPHG�
��VHWV�RI����UHSHWLWLRQV�ZLWK����VHF�UHVW�EHWZHHQ�VHWV��
7KH�WUHDWPHQW�SURFHG�UH�ZDV�SHUIRUPHG���GD�V�LQ�D�
ZHHN�IRU���ZHHNV��

0��FOH�(�H�����HFK�LT�H��0(���

7KH� V�EMHFW� LV� LQ� D� VLGH�O�LQJ� SRVLWLRQ� IRU�
application� of� the� method� for� shoulder� �exion,�
DEG�FWLRQ� DQG� WKH� V�SLQH� SRVLWLRQ� IRU� VKR�OGHU�
LQWHUQDO�DQG�H[WHUQDO�URWDWLRQ��7KH�WKHUDSLVW�VWDQGV�
E�� WKH� VLGH�RI� WKH�V�EMHFW��7KH� WKHUDSLVW�SHUIRUPV�
the�movement.�When�the��rst�physiological�barrier�
LV� UHDFKHG�� WKH� V�EMHFW� LV� DVNHG� WR� RSSRVH� WKH�
PRYHPHQW��WLOL]LQJ�QR�PRUH�WKDQ�����RI�DYDLODEOH�
VWUHQJWK�� E�LOGLQJ� �S� IRUFH� VORZO��� 7KLV� HIIRUW� LV�
�rmly� resisted,� and�after� 7-10� seconds� the� subject�
LV�LQVWU�FWHG�WR�FHDVH�WKH�HIIRUW�VLP�OWDQHR�VO��ZLWK�
WKH�WKHUDSLVW�JUDG�DOO����IWHU�FRPSOHWH�UHOD[DWLRQ��
WKH� VKR�OGHU� LV�PRYHG� WR� WKH�QH[W� UHVWULFWLRQ�EDU��
7KH�0(7�ZDV�JLYHQ� IRU��� UHSHWLWLRQV�SHU�VHW� IRU���
VHWV�DQG�WKH�WUHDWPHQW�SURFHG�UH�SHUIRUPHG���GD�V�
LQ�D�ZHHN�IRU���ZHHNV��

0DQLYDQQDQ�6��7KH�LPSDFW�RI�P�OOLJDQ�PRYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H��0:0��DQG�0�VFOH�
(QHUJ��7HFKQLT�H��0(7��2Q��GKHVLYH�&DSV�OLWLV�RI�WKH�6KR�OGHU

6DPSOH� 7HFKQLTXH�� 6LPSOH� 5DQGRP� VDPSOLQJ�
7HFKQLT�H

6WXG�� 6HWWLQJ�� 3K�VLRWKHUDS�� GHSDUWPHQW��
�SDUDPSDU�6ZDPL�3K�VLRWKHUDS��FROOHJH��1DQGHG�

6WXG���XUDWLRQ����:HHNV�

6HOHFWLRQ�&ULWHULD

,QFOXVLRQ�FULWHULD�

‡� �GKHVLYH� FDSV�OLWLV� ZLWK� OLPLWHG� 520� RI�
VKR�OGHU

‡� %RWK�0DOH�DQG�IHPDOH�V�EMHFWV�LQFO�GHG

‡� %HWZHHQ�WKH�DJH�JUR�S�RI��������HDUV

(�FOXVLRQ�FULWHULD�

‡� 2VWHRSRURVLV

‡� �Q��V�UJLFDO�SURFHG�UH�RI�VKR�OGHU�MRLQW

‡� 3HULSKHUDO�QHUYH�LQM�U�

‡� �Q��2WKHU�1H�URORJLFDO�'LVHDVHV

‡� 5KH�PDWRLG�DUWKULWLV

‡� 2VWHRDUWKULWLV

‡� ,QIHFWLYH�FRQGLWLRQV� V�FK�DV�VHSWLF�DUWKULWLV��
DQG�RVWHRP�HOLWLV

‡� Tendon�calci�cation

‡� )UDFW�UH�RI�WKH�VKR�OGHU�FRPSOH[

‡� 0DOLJQDQFLHV�LQ�WKH�VKR�OGHU�UHJLRQ

‡� 6�EMHFWV�ZKR�DUH�QRW�ZLOOLQJ�WR�SDUWLFLSDWH

6WXG��0DWHULDOV�

‡� 8QLYHUVDO�I�OO�FLUFOH�*RQLRPHWHU

‡� 7UHDWPHQW�WDEOH

‡� 6WDELOL]LQJ�EHOWV

‡� 6RIW�SDG

‡� &R�FK

‡� 6WRRO

‡� 7RZHO
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�OO� WKH� V�EMHFWV� RI� ERWK� JUR�SV� DUH� WUHDWHG�
ZLWK��OWUDVR�QG�IRU�SDLQ�UHOLHI��7KH�V�EMHFWV�ZRUH�
loose� �tting� clothes� or�minimal� clothing� for� easy�
PRELOL]DWLRQ� RI� WKH� VKR�OGHU��2�WFRPH�PHDV�UHV��
%HIRUH�WKH�WUHDWPHQW��SUH�WHVW�HYDO�DWLRQ�DQG�SRVW�
LQWHUYHQWLRQ� SRVW�WHVW� HYDO�DWLRQ� ZDV� FRQG�FWHG�
IRU� ERWK� WKH�JUR�SV�� 7KH� LQWHQVLW�� RI� SDLQ� E��YDV�
VFDOH�DQG�UDQJH�RI�PRWLRQ�RI�VKR�OGHU�E���QLYHUVDO�
JRQLRPHWHU�DQG�I�QFWLRQDO�GLVDELOLW��ZLWK�6KR�OGHU�
3DLQ�DQG�'LVDELOLW��,QGH[��

��7���1�/�6,6

7KH� SDWLHQWV� ZHUH� I�OO�� LQIRUPHG� DER�W� WKH�
WUHDWPHQW� SURFHG�UH� DQG� ZULWWHQ� FRQVHQW� ZDV�
WDNHQ�����V�EMHFWV�ZHUH�VHOHFWHG�DQG�ZHUH�GLYLGHG�
LQWR� �� JUR�SV� LQ� UDQGRPL]HG� PDQQHU� DQG� HDFK�
JUR�S�FRQVLVWHG�RI����V�EMHFWV�DQG�JUR�S���UHFHLYHG�
0(7� DQG� JUR�S� %� UHFHLYHG� 0:0�� %RWK� JUR�SV�
UHFHLYHG��OWUDVR�QG�DQG�WDNHQ�WUHDWPHQW�IRU���GD�V�
�ZHHN�LQ�WRWDO�RI���ZHHNV��2�WFRPH�PHDV�UHV�ZHUH�
9�6�� 63�'<��007� DQG�520��9�6�ZDV� �VHG� WR�
PHDV�UH� VKR�OGHU�SDLQ� DQG�63�'<�ZDV��VHG� IRU�
GLVDELOLW��HYDO�DWLRQ��007�LV��VHG�WR�FKHFN�P�VFOH�
SRZHU� RI� VKR�OGHU�� ,PSURYHPHQWV�ZHUH�REVHUYHG�
SUH� DQG� SRVW� WUHDWPHQW� IRU� ERWK� JUR�S� E�� �VLQJ�
R�WFRPH�PHDV�UHV�VHSDUDWHO��

6WDWLVWLFDO�7RRO

�� �ULWKPHWLF�PHDQ� �∑x/N

� :KHUH��

� �� �DULWKPHWLF�PHDQ

� ∑x�=�sum�of�variables

� 1� �WRWDO�QXPEHU�RI�YDULDEOHV

5(68/76

7DEOH����0HDQ�RI�'HPRJUDSKLF�GDWD�IRU�DJH�DQG�VH[

3DUDPHWHU� �URXS����0:0�� �URXS�%��0(7�

�JH� ��� ��

6H[�P�I�� ���� ���

,QWUD�JURXS�DQDO�VLV�RI�RXWFRPH�PHDVXUHV

7DEOH����7KLV�WDEOH�VKRZV�WKH�PHDQ�RI�520�RI�6KR�OGHU�
�EG�FWLRQ

�URXS 3UHWHVW�520� 3RVW�WHVW�520

0HDQ 0HDQ

*UR�S�� ����� �����

*UR�S�% ��� ������

7DEOH����7KLV�WDEOH�VKRZV�WKH�PHDQ�RI�520�RI�6KR�OGHU�
([WHUQDO�5RWDWLRQ

�URXS 3UH�WHVW�520� 3RVW�WHVW�520

0HDQ 0HDQ

*UR�S�� ��� �����

*UR�S�% ������ �����

0DQLYDQQDQ�6��7KH�LPSDFW�RI�P�OOLJDQ�PRYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H��0:0��DQG�0�VFOH�
(QHUJ��7HFKQLT�H��0(7��2Q��GKHVLYH�&DSV�OLWLV�RI�WKH�6KR�OGHU

�UDSK����(YDO�DWLRQ�RI�DEG�FWLRQ�LQ�*UR�S���DQG�*UR�S�%

7KLV�JUDSK�VKRZV�WKH�LQWUD�JUR�S�HYDO�DWLRQ�RI�
6KR�OGHU�DEG�FWLRQ�E��FRPSDULQJ�WKH�PHDQ�YDO�HV�
RI� SUHWHVW� DQG� SRVWWHVW� YDO�HV� RI� ERWK� JUR�SV��
*UR�S��� SUHWHVW�ZDV� ����� DQG� SRVW�WHVW� ������� ,Q�
*UR�S� %� SUHWHVW� DQG� SRVWWHVW� YDO�HV� ZDV� ��� DQG�
SRVWWHVW� YDO�HV� DUH� �������� :KLFK� LQGLFDWH� WKHUH�
was�a�signi�cant�difference�in�the�pretest�and�post�
YDO�HV�DQG�VKRZV�HT�DO�LPSURYHPHQW�LQ�VKR�OGHU�
�EG�FWLRQ�

�UDSK����(YDO�DWLRQ�RI�H[WHUQDO�URWDWLRQ�LQ��
*UR�S���DQG�*UR�S�%

7KLV� JUDSK� VKRZV� WKH� LQWUD� JUR�S� HYDO�DWLRQ�
RI� VKR�OGHU� H[WHUQDO� URWDWLRQ� E�� FRPSDULQJ� WKH�
PHDQ�YDO�HV�RI�SUHWHVW�DQG�SRVWWHVW�YDO�HV�RI�ERWK�
JUR�SV��*UR�S���SUHWHVW�ZDV����DQG�SRVWWHVW��������
,Q�*UR�S�%�SUHWHVW� DQG�SRVWWHVW� YDO�HV�ZDV� ������
DQG�SRVWWHVW�YDO�HV�DUH��������:KLFK�LQGLFDWH�WKHUH�
was�a�signi�cant�difference�in�the�pretest�and�post�
YDO�HV�DQG�VKRZV�HT�DO�LPSURYHPHQW�LQ�VKR�OGHU�
([WHUQDO�URWDWLRQ�

7DEOH����7KLV�WDEOH�LV�VKRZLQJ�WKH�YDO�HV�RI�9�6�UHG�FWLRQ�IURP�
SUHWHVW�DQG�SRVW�WHVW

3UH�WHVW 3RVW�WHVW

*UR�S��� ����� ����

*UR�S�%� ������ �����
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�UDSK����(YDO�DWLRQ�RI�9�6�VFRUH�LQ�*UR�S���DQG�*UR�S�%

7KLV�JUDSK���VKRZV�WKH�LQWUD�JURXS�HYDO�DWLRQ�
RI�9�6�%�� FRPSDULQJ� WKH�PHDQ� YDO�H�RI�SUH�DQG�
SRVW�WHVW�YDO�HV��,Q�*UR�S���ZLWK�PHDQ�LQ�SUH�WHVW�
ZDV������DQG�SRVW�WHVW�ZDV�������DQG�*UR�S�%�ZLWK�
PHDQ� LQ�SUH�WHVW�ZDV� ����� DQG�SRVW�WHVW�ZDV� ������
Which� indicate� there� was� signi�cant� difference�
EHWZHHQ� SUH�WHVW� DQG� SRVW�WHVW� YDO�HV� LQ� ERWK�
*UR�SV�

7DEOH����7KLV�WDEOH�VKRZV�WKH�PHDQ�RI�SUHWHVW�DQG�SRVWWHVW�RI�
6SDGL�6FDOH

�URXS��� �URXS�%

3DLQ�
���

'LVDELOLW��
���

7RWDO�
���

3DLQ�
���

'LVDELOLW��
���

7RWDO�
���

3UH�WHVW� ������ ������ ������ ������ ����� �����

3RVW�WHVW� ����� ������ ������ ����� ������ �����

,QWHU�JURXS�HYDOXDWLRQ�RI�RXWFRPH�PHDVXUH

7DEOH����7KLV�WDEOH�VKRZV�WKH�LQWHU�JUR�S�HYDO�DWLRQ�RI�R�WFRPH�

PHDV�UHV�RI�SRVW�WUHDWPHQW

2XWFRPHV 9DV� 6SDGL 5RP

�EGXFWLRQ� (�WHUQDO�URWDWLRQ

*UR�S��� ����� ������ ������ �����

*UR�S�% ����� ������ ������� �����

0DQLYDQQDQ�6��7KH�LPSDFW�RI�P�OOLJDQ�PRYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H��0:0��DQG�0�VFOH�
(QHUJ��7HFKQLT�H��0(7��2Q��GKHVLYH�&DSV�OLWLV�RI�WKH�6KR�OGHU

�UDSK����(YDO�DWLRQ�RI�VSDG��LQ�*UR�S��

�UDSK����(YDO�DWLRQ�RI�VSDG��LQ�*UR�S�%

*UDSK���DQG����,Q�*UR�S���DQG�*UR�S�%�VKRZV�
UHG�FWLRQ� RI� SDLQ� DQG� GLVDELOLW�� V�EVFDOH� VFRUH�
ZKLFK� ZDV� FDOF�ODWHG� E�� �VLQJ� 63�',� VKRZHG� D�
signi�cant� reduction� in� the� pain� threshold� and�
GLVDELOLW��DIWHU�WUHDWPHQW�

�UDSK����(YDO�DWLRQ�RI�SRVWWHVW�R�WFRPHV�PHDV�UHV�LQ��
*UR�S���DQG�*UR�S�%

*UDSK� ��� 7KH� JUDSK� VKRZHG� WKDW� ERWK� ZHUH�
HT�DOO�� LPSURYHG� DIWHU� WKH� WUHDWPHQW�� 2Q�
FRPSDULQJ� WKH� SRVWWHVW� R�WFRPH� PHDV�UHV� RI�
ERWK� *UR�S� �� DQG� %�� ,W� VKRZHG� SDLQ� UHOLHI� DQG�
LPSURYHPHQW�LQ�WKHLU�5DQJH�RI�PRWLRQ��HVSHFLDOO��
�EG�FWLRQ�DQG�([WHUQDO�5RWDWLRQ�RI�VKR�OGHU��DQG�
UHG�FHG�WKH�VKR�OGHU�GLVDELOLW��

�,6&866,21

:KLOH� DQDO�VLQJ� WKH� ERWK� JUR�SV�� LW� VKRZHG�
HT�DO�LPSURYHPHQW�LQ�R�WFRPH�PHDV�UHV�9�6�DQG�
SPADI.� The� ROM� in� shoulder� shows� signi�cant�
LPSURYHPHQW� DQG� WKH� SDLQ� DQG� GLVDELOLWLHV� RI�
VKR�OGHU�DOVR�UHG�FHG�DIWHU�WKH�WUHDWPHQW�SHULRG�

,Q� *UR�S� �� �0:0� DQG� �OWUDVR�QG��� '�H� WR�
SK�VLRORJLFDO�FKDQJHV�RI�P�VFOHV���WHQGRQV�OHDG�
WR�FKDQJHV�LQ�VKR�OGHU��7KH�ELRPHFKDQLFDO�HIIHFW�
RI�0:0�PD��LQFO�GH�EUHDNLQJ��S�RI�DGKHVLRQV�LQ�
speci�c�parts�of�the�capsular�tissue.�

,Q��*UR�S�%��0(7�LV�D�VRIW�WLVV�H�PDQLS�ODWLRQ�
PHWKRG� WKDW� LQFRUSRUDWHV� SUHFLVHO�� GLUHFWHG�
DQG� FRQWUROOHG�� SDWLHQW� LQLWLDWHG�� LVRPHWULF� DQG�
LVRWRQLF� FRQWUDFWLRQ�� 7KH� HIIHFW� RI� 0(7� LV� WR�
LPSURYH�I�QFWLRQ�E��VWLP�ODWLRQ�RI�*ROJL�WHQGRQ�
RUJDQ�WKDW�UHV�OWV�LQ�GLUHFW�LQKLELWLRQ�RI�DJRQLVW�V�
muscles�and�re�exive�inhibition�at�the�antagonistic�
P�VFOHV� DOORZLQJ� WKH� MRLQW� WR� EH� PRYHG� I�UWKHU�
LQWR�WKH�UHVWULFWHG�520���

�FFRUGLQJ�WR�0DQPLW�ND�U����*LOO�HW�DO���������
,W�FRQVLVWV�RI�JUR�S���ZLWK�FRQYHQWLRQDO�WKHUDS��
DORQJ� ZLWK� 0(7� DQG� JUR�S� %� FRQYHQWLRQDO�
WKHUDS�� RQO��� �QG� �VHG� 520�� 9�6�� 63�',��
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0DDQ�:KLWQH���8WHVW� DQG�:LOFR[RQ�VLJQHG� UDQN�
WHVWV� DV� R�WFRPH� PHDV�UHV�� WKH� UHV�OWV� VKRZV��
&RQYHQWLRQDO�SK�VLRWKHUDS��DQG�0(7�DORQJ�ZLWK�
FRQYHQWLRQDO�� ERWK� DUH� LQGLYLG�DOO�� HIIHFWLYH� LQ�
UHOLHYLQJ�SDLQ���

,Q� WKLV� VW�G�� 520� YDO�HV�� 63�',� DQG� 9�6�
score�were� recorded� to� the� subjects� on� �rst� day�
SULRU�WR�WUHDWPHQW�DQG�DW�WKH�ODVW�GD���0HDQ�9�6�
VFRUH�FDOF�ODWHG�IRU�*UR�S���SUH�WHVW�ZDV������DQG�
LQ�SRVW�WHVW�ZDV�������0HDQ�VFRUH�IRU�*UR�S�%� LQ�
SUH�WHVW� ����� DQG� LQ� SRVW�WHVW� ������ ,Q� *UR�S� ���
WKHUH�ZDV�����UHG�FWLRQ�LQ�PHDQ�9�6�VFRUH�DQG�
LQ�*UR�S�%��WKHUH�ZDV�����UHG�FWLRQ�LQ�9�6�VFRUH��
2QO�����GLIIHUHQFH�LV�VHHQ�LQ�LQWHUJUR�S�DQDO�VLV��
VR�ERWK� WHFKQLT�HV�KDYH� HT�DO�HIIHFW� LQ�UHG�FLQJ�
SDLQ�

63�',� YDO�HV� FDOF�ODWHG� IRU� *UR�S� �� LQ�
SUH�WHVW�ZDV��������DQG�SRVW�WHVW�ZDV��������DQG�
LQ�*UR�S�%��SUH�WHVW�ZDV�������DQG�SRVW�WHVW�ZHUH�
50.91%.� They� had� a� signi�cant� difference� in� the�
SUH�WHVW�DQG�SRVW�WHVW�YDO�HV�DW�WKH�ODVW��,Q�JUR�S���
VKRZV��������VDQG�*UR�S�%�VKRZV���������:LWK�
WKLV�YDO�H�ZH�FDQ�VD��ERWK�WHFKQLT�HV�DUH�HT�DOO��
HIIHFWLYH� LQ� UHG�FWLRQ� RI� SDLQ� DQG� GLVDELOLWLHV� LQ�
DGKHVLYH�FDSV�OLWLV�SDWLHQWV�

,Q�WKLV�VW�G��520�YDO�HV�RI�WKH�SUH�WHVW�YDO�HV�
RI�*UR�S���ZDV������DQG����DQG�*UR�S�%�ZDV����
DQG� ������ DQG� SRVW�WHVW� YDO�HV� RI� *UR�S� �� ZDV�
������DQG�������DQG�*UR�S�%�ZDV��������+HUH�DOVR�
VKRZHG� WKDW� WZR� JUR�SV� LPSURYHG� WKHLU� 520�
DIWHU�WKH�WUHDWPHQW�

:LWK� WKLV� R�WFRPH�PHDV�UHV�ZH� FDQ� FRQFO�GH�
WKDW��7KH�0(7�DQG�0:0�DUH�HT�DOO��HIIHFWLYH�LQ�
SDWLHQWV�DQG�ERWK�VKRZV�PRUH�RYHU�HT�DO�FKDQJHV�
LQ� WKH� R�WFRPH� PHDV�UHV� DIWHU� WKH� WUHDWPHQW�
SHULRG�� %RWK� WHFKQLT�HV� UHG�FH� WKH� SDLQ� DQG�
GLVDELOLW��RI�VKR�OGHU�DQG� LPSURYHG�WKH�520�RI�
VKR�OGHU�� +HUH� LV� D� VW�G�� FRQFO�GHG� ZLWK� VDPH�
FRQFO�VLRQ��

7KH� VW�G�� UHSRUWHG� E�� *HHWKD� 0R�QLND�
5D�G�GD�DQG�1LWK�DO�.�PDU��ODJLQJL���������7KH�
FRPSDUDWLYH� VW�G�� E�� �VLQJ� 63�',� DQG�9�6�DV�
R�WFRPH�PHDV�UHV�� ,W�ZDV� FRQFO�GHG� WKDW�0:0�
DQG�0(7�DUH�HT�DOO��HIIHFWLYH��
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7KH� �GKHVLYH� FDSV�OLWLV� SDWLHQWV� WUHDWHG� ZLWK�
0:0�DQG�0(7�DORQJ�ZLWK�8OWUDVR�QG�UHSRUWHG�
DQ�HT�DO�LPSURYHPHQW�LQ�SDLQ�UHOLHI�DQG�LQ�520�
YDO�HV�� HVSHFLDOO�� LQ� DEG�FWLRQ� DQG� H[WHUQDO�
URWDWLRQ�� DQG� DOVR� UHG�FHG� WKH� GLVDELOLWLHV� RI�

VKR�OGHU�� +HQFH�� LW� FDQ� EH� FRQFO�GHG� WKDW� ERWK�
0�OOLJDQ�0RYHPHQW�ZLWK�PRELOL]DWLRQ�WHFKQLT�H�
DQG�0(7�DUH�HT�DOO��HIIHFWLYH���

/LPLWDWLRQV��7KH�VDPSOH�VL]H�RQ�WKH�VW�G��ZDV�
VPDOO�� ODUJHU� VDPSOH� VL]H�ZDV�QRW� WDNHQ��*HQGHU�
YDULDWLRQV�ZHUH�QRW�FRQVLGHUHG�

5HFRPPHQWDWLRQV�� 7KH� 6DPSOH� VL]H� FDQ� EH�
�VHG�PRUH��JUHDWHU�G�UDWLRQ�FDQ�EH��VHG��JHQGHU�
YDULDWLRQV�FDQ�EH�LQFO�GHG��P�VFOH�VWUHQJWK�FDQ�EH�
HYDO�DWLQJ�

5()(5(1&(6

��� *HHWKD� 0R�QLND� 5D��G�� HW� DO�� (IILFLHQF�� RI�
0�OOLJDQ�0RELOL]DWLRQ� WHFKQLT�H� YHUVHV� 0(7�
RQ�I�QFWLRQDO�DELOLW��LQ�V�EMHFWV�ZLWK�DGKHVLYH�
FDSV�OLWLV�

��� <�YDUDQL� *RSLQDWK�� 6DQWKRVK� .ULWKLND�
6UHHQLYDVDQ�� 6HQWKLO� 1DWKDQ� &HODPEDNNDP�
9HHUDUDJKDYDQ�� 5DMDOD[PL� 9LVZDQDWKDQ��
0RKDQ� .�PDU� *RYLQGDUDM�� (IIHFWLYHQHVV� RI�
*RQJ�6� PRELOL]DWLRQ� YHUVHV� 0(7� RQ� SDLQ�
DQG� I�QFWLRQDO� DELOLW�� RI� VKR�OGHU� LQ� SKDVHLL�
DGKHVLYH�FDSV�OLWLV�

��� -DLQ� 7.�� 6KDUPD� 1.�� 7KH� HIIHFWLYHQHVV� RI�
SK�VLRWKHUDSH�WLF� LQWHUYHQWLRQ� LQ� WUHDWPHQW�
RI� IUR]HQ� VKR�OGHU� �DGKHVLYH� FDSV�OLWLV�� D�
V�VWHPLF�UHYLHZ�

��� 8PDLU� 8U� 5HKPDQ�� 6�HG� 6KDNLO� 8U� 5HKPDQ��
)R]LD� 6LEWDLQ�� (IIHFWLYHQHVV� RI� 0RELOL]DWLRQ�
ZLWK�0RYHPHQW�ZLWK�DQG�ZLWKR�W�7KHUDSH�WLF�
8OWUDVR�QG� LQ� 5HKDELOLWDWLRQ� RI� ,GLRSDWKLF�
�GKHVLYH�&DSV�OLWLV�

��� +DL�9��/H��6WHOOD�-DOHHO���UD�1D]DULDQ��(GZDUG�.��
5RGULJ�H]���GKHVLYH�FDSV�OLWLV�RI�WKH�VKR�OGHU��
UHYLHZ�RI�SDWKRSK�VLRORJ��DQG�F�UUHQW�FOLQLFDO�
WUHDWPHQW�

��� 8MMZDO�/�<HROH��HIIHFWLYHQHVV�RI�PRYHPHQW�ZLWK�
PRELOL]DWLRQ�LQ�DGKHVLYH�FDSV�OLWLV�RI�VKR�OGHU��
UDQGRPL]HG�FRQWUROOHG�WULDO�

��� 1DUD�DQ�� �Q�SDPD�� -DJJD�� 9LQD��� (IILFDF��
RI� 0(7� RQ� WUHDWPHQW� DELOLW�� RI� VKR�OGHU� LQ�
DGKHVLYH�FDSV�OLWLV�

��� 3KLOOLS�:��0F&O�UH�37��3K'���0DUWLQ�-��.HOOH���
37��'37��2&6��%UDLQ�*��/HJJLQ�37��'37��2&6��
)UR]HQ� VKR�OGHU�� HYLGHQFH� DQG� D� SURSRVHG�
PRGHO�J�LGLQJ�UHKDELOLWDWLRQ�

��� �QGUHD�-��-RKQVRQ��'376�FO��-RVHSK�-��*RGJHV��
'37�� *UHQLWK� -�� =LPPHUPDQ�� 3K'�� /HUR�� /��
2�QDQLDQ��0'�� 7KH� HIIHFWV� RI� DQWHULRU� YHUVHV�
SRVWHULRU� JOLGH� MRLQW� PRELOL]DWLRQ� RQ� H[WHUQDO�
URWDWLRQ� UDQJH� RI� PRWLRQ� LQ� SDWLHQWV� ZLWK�
VKR�OGHU�DGKHVLYH�FDSV�OLWLV�

���� 5REHUW�&��0RQVNH��'DQLHO�3URKDVND��'LDJQRVWLF�

0DQLYDQQDQ�6��7KH�LPSDFW�RI�P�OOLJDQ�PRYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H��0:0��DQG�0�VFOH�
(QHUJ��7HFKQLT�H��0(7��2Q��GKHVLYH�&DSV�OLWLV�RI�WKH�6KR�OGHU
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DQG�PDQDJHPHQW�RI�DGKHVLYH�FDSV�OLWLV�

���� *D�UDY� 0DKDVND�� 1LGKL� .DOD�� 3UHUQD� 3DWLO��
,PPHGLDWH� HIIHFW� RI� P�OOLJDQ�V� PRELOL]DWLRQ�
ZLWK� PRYHPHQW� LQ� IUR]HQ� VKR�OGHU�� �� FDVH�
UHSRUW�

���� *RNKDQ� 'RQHU�� 37�� 06F�� =H�QHS� *�YHQ��
0'�� ��FH� �WDOD��� 0'� DQG� 5H�KDQ� &HOLNHU�
0'�� (YDO�DWLRQ� RI�0�OOLJDQ� ¶6� WHFKQLT�H� IRU�
DGKHVLYH�FDSV�OLWLV�RI�WKH�VKR�OGHU�

���� 'HHSWKL� 5DWKRG�� *RNKDOH� 3UL�DQND�� �QDJKD�
3DONDU�� &RPSDUDWLYH� VW�G�� RI� .DOWRQERUQ�
0RELOL]DWLRQ� YHUVHV� 0�OOLJDQ� PRELOL]DWLRQ� LQ�
SDWLHQWV�ZLWK�)UR]HQ�VKR�OGHU�

���� +DIL]� 6KHUD]� �UVKDG�� ,PWLD]� +�VVDLQ� 6KDK��
5DVKLG� +DIIH]� 1DVLU� �������� &RPSDULVRQ� RI�
0�OOLJDQ� 0RELOL]DWLRQ� ZLWK� 0RYHPHQW� DQG�
(QG� 5DQJH� 0RELOL]DWLRQ� )ROORZLQJ� 0DLWODQG�
7HFKQLT�HV�LQ�3DWLHQWV�ZLWK�)UR]HQ�6KR�OGHU�LQ�
,PSURYLQJ�5DQJH�RI�0RWLRQ�

���� (GULVK� 6DLIHH� &RQWUDFWRU�� 'KDUD� 6DQWRVK�
�JQLKRWUL��5RQDN�0�NHVKEKDL� 3DWHO�� (IIHFW� RI�
0�VFOH�(QHUJ��7HFKQLT�H�RQ�5DQJH�RI�0RWLRQ�
LQ�&DVHV�RI�3DWLHQWV�ZLWK��GKHVLYH�&DSV�OLWLV�

���� 6WHSKDQLH� '�� 0RRUH�� 06� �7&�� .HYLQ� *��
/D�QGHU�� 3K'�� �7&�� 7RGG� ��� 0FORGD�� 3K'��
�7&�� 0LFKDHO� ��� 6KDIIHU�� 37�� �7&�� 2&6�
7KH� ,PPHGLDWH� (IIHFWV� RI� 0�VFOH� (QHUJ��
7HFKQLT�H�RQ�3RVWHULRU�6KR�OGHU�7LJKWQHVV����
5DQGRPL]HG�&RQWUROOHG�

���� (GULVK� 6DLIHH� &RQWUDFWRU�� 'KDUD� 6DQWRVK�
�JQLKRWUL��5RQDN�0�NHVKEKDL� 3DWHO�� (IIHFW� RI�
0�VFOH�(QHUJ��7HFKQLT�H�RQ�5DQJH�RI�0RWLRQ�
LQ�&DVHV�RI�3DWLHQWV�ZLWK��GKHVLYH�&DSV�OLWLV�

���� %�� &KDNUDGKDU� 5HGG��� 6DQWRVK� 0HWJ�G���
�� UDQGRPL]HG� FRQWUROOHG� WULDO� WR� FRPSDUH�

WKH� HIIHFW� RI� 0�VFOH� (QHUJ�� 7HFKQLT�H� ZLWK�
&RQYHQWLRQDO� 7KHUDS�� LQ� VWDJH� LL� DGKHVLYH�
FDSV�OLWLV

���� 6UHHQLYDV�� .RWDJLUL�� 1HHWL� 0DWK�U�� 9DGDQD��
*D�DWKUL� %DODNDYL�� �Q�S� .�PDU� 6RQJD�� 7KH�
(IIHFWLYHQHVV�RI�0�VFOH�(QHUJ��7HFKQLT�H�DQG�
0RELOL]DWLRQ�WR�,PSURYH�WKH�6KR�OGHU�5DQJH�RI�
0RWLRQ�LQ�)UR]HQ�6KR�OGHU

���� (LQDU� .ULVWLDQ� 7YHLWDD�� 2OH� 0DUL�V�
(NHEHUJ�� 1LHOV� *�QQDU� -�HO� �QG� (ULO� %D�W]��
5HVSRQVLYHQHVV� RI� WKH� VKR�OGHU� SDLQ� DQG�
GLVDELOLW�� LQGH[� LQ� SDWLHQWV� ZLWK� DGKHVLYH�
FDSV�OLWLV

���� .DWKU�Q�(��5R�FK��(OO��%�GLPDQ�0�N��1RUZDUDW�
6RQJVLULGHM��DQG�<RQJV�N�/HUWUDWDQDN�O��������
'HYHORSPHQW�RI�D�6KR�OGHU�3DLQ�DQG�'LVDELOLW��
,QGH[

���� &KHVWHU�5��-HURVFK�+HUROG�&��/HZLV�-��6KHSVWRQH�
/�7KH� 63�',� DQG� 4�LFN'�6+� �UH� 6LPLODUO��
5HVSRQVLYH� LQ� 3DWLHQWV� 8QGHUJRLQJ� 3K�VLFDO�
7KHUDS��IRU�6KR�OGHU�3DLQ

���� 0RUH�� -�� .ROEHU�� 37�� 3KG�� 2&6�� &HUW� 0'7��
&6&6�� �QG� :LOOLDP� -�� +DQQH��� '37�� 3KG��
�7&�� &6&6�� WKH� UHOLDELOLW�� DQG� FRQF�UUHQW�
YDOLGLW�� RI� VKR�OGHU� PRELOLW�� PHDV�UHPHQWV�
�VLQJ�D�GLJLWDO�LQFOLQRPHWHU�DQG�JRQLRPHWHU��D�
WHFKQLFDO�UHSRUW�

���� 0DQPLWND�U���*LOO��%KDYLND�3�*RKHO��6DQGK�D�
.� 6LQJDO�� (IIHFW� RI� 0�VFOH� (QHUJ�� 7HFKQLT�H�
RQ� 3DLQ� DQG� )�QFWLRQ� LQ��GKHVLYH� &DSV�OLWLV�
��Q� ,QWHUYHQWLRQDO� 6W�G�� �0(7�� WUHDWPHQW�
WHFKQLT�H�IRU��&

���� 1LWK�D� -DLVZDO�� -�� 6DNHWD�� +DQQDK� 5DMVHNKDU�
�������� HIILFDF�� RI� (QHUJ�� WHFKQLT�HV� P�VFOH�
DV�DQ� DGM�QFW�ZLWK�0�OOLJDQ�V�PRELOL]DWLRQ� LQ�
DGKHVLYH�FDSV�OLWLV�RI�VKR�OGHU�

0DQLYDQQDQ�6��7KH�LPSDFW�RI�P�OOLJDQ�PRYHPHQW�ZLWK�0RELOL]DWLRQ�7HFKQLT�H��0:0��DQG�0�VFOH�
(QHUJ��7HFKQLT�H��0(7��2Q��GKHVLYH�&DSV�OLWLV�RI�WKH�6KR�OGHU


