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�XWKRU� �IILOLDWLRQ�� ��VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI�
3K�VLRWKHUDS��� 6966� &ROOHJH� RI� 3K�VLRWKHUDS��� +DVHJDRQ��
/DWXU� �������� 0DKDUDVKWUD�� ,QGLD�� ��VVRFLDWH� 3URIHVVRU��
��VVLVWDQW� 3URIHVVRU�� �3K'� 6FKRODU�� 3ULQFLSDO�� 3URIHVVRU��
+RVPDW� &ROOHJH� RI� 3K�VLRWKHUDS��� /DJJHUH�� %DQJDORUH��
.DUQDWDND���������,QGLD�

&RUUHVSRQGLQJ� �XWKRU�� 3XUQLPD� 6LQJK�� 3K'� 6FKRODU��
3ULQFLSDO�� 3URIHVVRU�� +RVPDW� &ROOHJH� RI� 3K�VLRWKHUDS���
/DJJHUH��%DQJDORUH��.DUQDWDND���������,QGLD�

(�PDLO��SXUQLPDVLQJK��#JPDLO�FRP

5HFLHYHG�RQ������������ �FFHSWHG�RQ�����������

,1752�8&7,21

7KH� PRVW� ZLGHO�� KHOG� YLHZ� RI� DJHLQJ� LV�
WKDW� LW� LV� MXVW� D� SDUW� RI� WKH� OLIH� F�FOH�� 7KDW�

LV� D� SURJUHVVLYH� SK�VLRORJLFDO� F�FOH� OHDGLQJ� WR�
VHQHVFHQFH��WKH�FRQGLWLRQ�RU�SURFHVV�RI�GHWHULRUDWLRQ�
ZLWK�DJH���RU�D�GHFOLQH�RI�ELRORJLFDO�IXQFWLRQV�DQG�
RI�WKH�ERG��V�DELOLW�� WR�DGDSW�WR�PHWDEROLF� VWUHVV��
�JHLQJ�LV�DOVR�VHHQ�DV�D�ZLGH�UDQJLQJ�HYHQW�EHLQJ�
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D�SK�VLFDO�SURFHVV��D�SV�FKRORJLFDO�RQH�DQG�D�VRFLDO�
RQH��7KH�GLYLVLRQ�H[LVWV�ZLWK�WKUHH�DJHV�RI��ROG���D�
VWDUWLQJ�SRLQW�IRU�FRQVLGHULQJ�WKH�VSDQ�RI�ROG�DJH��
���%HWZHHQ��������HDUV� ��RXQJ�ROG����%HWZHHQ����
����HDUV �ROG����7KRVH�����DUH�FRQVLGHUHG�WKH�IUDLO�
ROGHU�SRSXODWLRQ��

7KH� WRWDO� SRSXODWLRQ� RI� %DQJDORUH� LV� DERXW� ����
PLOOLRQ� DFFRUGLQJ� WR� FHQVXV� RI� �HDU� ������ �PRQJ�
WKHP�������URXQG�����ODNKV��DUH�DERYH�WKH�DJH�RI�
����HDUV���7KHUH�KDV�EHHQ�D������ULVH�LQ�GHPHQWLD�
FDVHV�LQ�����HDUV��VDLG�'U��6DWLV�&KDQGUD�����QXPEHU�
RI�SK�VLFDO�FKDQJHV�DQG�EDODQFH�SUREOHP�DUH�PRUH�
FRPPRQ�DV�ZH�DJH��

2OG�DJH�LV�YLHZHG�DV�DQ�XQDYRLGDEOH��XQGHVLUDEOH�
DQG� SUREOHP� ULGGHQ� SKDVH� RI� OLIH�� 3UREOHPV� RI�
DJLQJ� XVXDOO�� DSSHDU� DIWHU� WKH� DJH� RI� ��� �HDUV��
7KHVH� SUREOHPV� PD�� EH� GLYLGHG� XQGHU� �� KHDGV���
���� 3K�VLRORJLFDO� ���� 3V�FKRORJLFDO� ���� 6RFLDO� ����
(PRWLRQDO�����)LQDQFLDO��

�V� ZH� DJH�� ZH� ORVH� EDODQFH� IXQFWLRQ� WKURXJK�
ORVV� RI� VHQVRU�� HOHPHQWV�� WKH� DELOLW�� WR� LQWHJUDWH�
LQIRUPDWLRQ� DQG� LVVXH� PRWRU� FRPPDQGV�� DQG�
EHFDXVH� ZH� ORVH� PXVFXORVNHOHWDO� IXQFWLRQ��
'LVHDVH� FRPPRQ� LQ� DJHLQJ� SRSXODWLRQV� OHDG� WR�
IXUWKHU� GHWHULRUDWLRQ� LQ� EDODQFH� IXQFWLRQ� LQ� VRPH�
SDWLHQWV��7UHDWPHQW�RI�EDODQFH�G�VIXQFWLRQ�LQ�DJLQJ�
SURFHVVHV�DQG�RQ�DQ�HYDOXDWLRQ�RI�WKH�LQGLYLGXDO�V�
EDODQFH�ORVV�DQG�UHPDLQLQJ�EDODQFH�HOHPHQWV��

Q-angle� (Quadriceps� angle)� is� de�ned,� as� the�
DQJOH� EHWZHHQ� WKH� TXDGULFHSV�PXVFOHV� �SULPDULO��
WKH� UHFWXV� IHPRULV�� DQG� WKH� SDWHOODU� WHQGRQ� DQG�
UHSUHVHQWV�WKH�DQJOH�RI�TXDGULFHSV�PXVFOH�IRUFH�

The� quadriceps� angle� (Q� angle)� was� �rst�
de�ned�by�Brattström���DQG� KDV�EHFRPH�D�ZLGHO��
XVHG� DVVHVVPHQW� PHWKRG� E�� RUWKRSHGLFLDQV��
SK�VLRWKHUDSLVWV��DQG�RWKHU�KHDOWKFDUH�SURIHVVLRQDOV�
LQ� WKH� HYDOXDWLRQ� RI� FHUWDLQ� SDWKRORJLHV� RU�
WHQGHQFLHV� WR� SDWKRORJ�� WKDW�PD�� EH� REVHUYHG� LQ�
WKH�ORZHU�H[WUHPLWLHV��

7KH� 4�DQJOH� LV� PHDVXUHG� E�� H[WHQGLQJ� D� OLQH�
WKURXJK� WKH� FHQWUH� RI� WKH� SDWHOOD� WR� WKH� DQWHULRU�
VXSHULRU� LOLDF� VSLQH� ��6,6�� DQG� DQRWKHU� OLQH� IURP�
WKH�WLELDO�WXEHUFOH�WKURXJK�WKH�FHQWUH�RI�SDWHOOD��7KH�
LQWHUVHFWLRQ�RI�WKHVH�WZR�OLQHV�LV�WKH�4�DQJOH��

7KH�QRUPDO�YDOXH�IRU�WKLV�DQJOH�LV����WR����GHJUHHV��
0HQ�WHQG�WR�KDYH�4�DQJOH�FORVHU�WR����DQG�ZRPHQ�
XVXDOO��KDYH�4�DQJOH�DW�WKH�KLJK�HQG�RI�WKLV�UDQJH��

7KH� 4�DQJOH� LV� D� PHDVXUHPHQW� XVHG� LQ� WKH�
HYDOXDWLRQ�RI�WKH�IXQFWLRQ�RI�WKH�NQHH�DQG�NLQHWLFV�
RI� WKH� SDWHOORIHPRUDO� MRLQW��� ,Q� WKH� OLWHUDWXUH�� WKLV�
PHDVXUHPHQW� KDV� UHFHQWO�� EHHQ� XVHG� ZLWK� WKH�
REMHFWLYH�RI�GHWHUPLQLQJ�WKH�DOLJQPHQW�RI�WKH�ORZHU�

H[WUHPLWLHV� LQ� FRQGLWLRQV� LQFOXGLQJ� JHQX� YDUXP�
YDOJXP��HVSHFLDOO��SDWHOORIHPRUDO�LQVWDELOLW�������,Q�
DGGLWLRQ��VWXGLHV�KDYH�DOVR�H[DPLQHG�WKH�DVVRFLDWLRQ�
RI� WKH� 4�DQJOH� ZLWK� VWDWLF� DQGG�QDPLF� EDODQFH���
7KH�4�DQJOH�JLYHV�DQ�LGHD�DERXW�WKH�GLUHFWLRQ�RI�WKH�
QHW�ODWHUDO�IRUFH�RFFXUULQJ�LQ�WKH�SDWHOOD�DV�D�UHVXOW�
RI�FRQWUDFWLRQ�RI�WKH�TXDGULFHSV�PXVFOH��

7KH�GLUHFWLRQ�DQG�PDJQLWXGH�RI�IRUFH�SURGXFHG�
by� the� quadriceps� muscle� has� great� in�uence� on�
SDWHOORIHPRUDO�MRLQW�ELRPHFKDQLFV��7KH�OLQH�RI�IRUFH�
H[HUWHG� E�� WKH� TXDGULFHSV� LV� ODWHUDO� WR� WKH� MRLQW�
OLQH� PDLQO�� GXH� WR� WKH� ODUJH� FURVV�VHFWLRQDO� DUHD�
DQG� IRUFH� SRWHQWLDO� RI� WKH� YDVWXV� ODWHUDOLV�� 6LQFH�
WKHUH�H[LVWV�DQ�DVVRFLDWLRQ�EHWZHHQ�SDWHOORIHPRUDO�
SDWKRORJ�� DQG� H[FHVVLYH� ODWHUDO� WUDFNLQJ� RI� WKH�
SDWHOOD��DVVHVVLQJ� WKH�RYHUDOO� ODWHUDO�OLQH�RI�SXOO�RI�
WKH�TXDGULFHSV�UHODWLYH�WR�WKH�SDWHOOD�LV�D�PHDQLQJIXO�
FOLQLFDO�PHDVXUH��6XFK�D�PHDVXUH� LV� UHIHUUHG� WR�DV�
WKH�4XDGULFHSV�DQJOH�RU�4�DQJOH����

%DODQFH� UHIHUV� WR� DQ� LQGLYLGXDO�V� DELOLW�� WR�
PDLQWDLQ� WKHLU� OLQH� RI� JUDYLW��ZLWKLQ� WKHLU�%DVH�RI�
VXSSRUW��%26��

%DODQFH�LV�LPSRUWDQW�FRQVLGHUDWLRQV�LQ�WKH�KHDOWK�
RI�HOGHUO��VXEMHFWV��,W�LV�HVWLPDWHG�WKDW�����RI�DGXOWV�
VHOI�UHSRUW�LPEDODQFH�IURP�DJHV����WR�����HDUV�DQG�
WKLV�SURSRUWLRQ� LQFUHDVHV� WR����� LQ� WKRVH�DJHG����
DQG� ROGHU� LQ� ,QGLD�� �GGLWLRQDOO��� LPSDLUPHQWV� RI�
EDODQFH��VWDWLF�DQG�G�QDPLF��KDYH�EHHQ�LPSOLFDWHG�
LQ� LQFUHDVHG�ULVNV�RI� IDOOV�� ,Q�DGXOWV�DJHG�����HDUV�
DQG� DERYH�� WKH� HVWLPDWHG� DQQXDO� SUHYDOHQFH� RI�
falls� is� 28%.� Falls� are� associated� with� signi�cant�
PRUELGLW��DQG�PRUWDOLW��LQ�WKH�HOGHUO�����

%DODQFH� LV� RIWHQ� XVHG� DORQJ� ZLWK� VWDELOLW�� DQG�
SRVWXUDO�FRQWURO�� ,W� LV� DQ� LPSRUWDQW�DVSHFW� LQ�GD��
WR�GD��OLIH�DV�LW�KHOSV�WR�PDLQWDLQ�D�VWDEOH�SRVWXUH��
IRU� SHUIRUPLQJ� GDLO�� DFWLYLWLHV� ZKLOH� QHXWUDOL]LQJ�
external�or�internal�con�ict.�

7KHUH� DUH� WZR� W�SHV� RI� EDODQFH�� 6WDWLF� DQG�
'�QDPLF��6WDWLF� EDODQFH� LV� RXU�DELOLW�� WR�KROG�RXU�
body� in� a� speci�c� position� and� posture� while�
G�QDPLF� LV� RXU� DELOLW�� WR�PDLQWDLQ� EDODQFH� ZKLOH�
PRYLQJ�RXU�ERG���

,Q� VWDWLF� EDODQFH� WKH� ERG�� UHPDLQV� VWDWLRQDU���
DQG� FHQWUH�RI�PDVV� LV�RYHU� WKH� %26� �QRUPDO�%26�
���WR����LQFKHV����7KLV�W�SH�RI�EDODQFH�LV�LPSRUWDQW�
ZKHQ�GRLQJ�DFWLYLWLHV�VXFK�DV�VTXDWWLQJ�RU�VWDQGLQJ�
RQ� RQH� OHJ�� '�QDPLF� EDODQFH� LV� UHTXLUHG� ZKHQ�
�RXU�ERG�� LV� LQ�PRWLRQ�DQG�PRVW�PLPLFV�UHDO� OLIH�
VLWXDWLRQV��VXFK�DV�ZDONLQJ��UXQQLQJ��+DYLQJ�JRRG�
G�QDPLF�EDODQFH�LV�HVVHQWLDO�LQ��RXU�ERG��V�DELOLW��
WR�UHDFW�WR�VXGGHQ�FKDQJHV�LQ��RXU�EDODQFH��

%DODQFH� LV� VXVWDLQHG� E�� VHYHUDO� IDFWRUV�
ZKLFK� LQFOXGHV� WKH� YHVWLEXODU� V�VWHP�� YLVXDO�

3UDWLEKD�6KHWNDU��.RPDO�.��%����QHH�-RVKYLQD�.��9���H��D���(IIHFW�RI�4�DQJOH�RQ�6WDWLF�DQG�'�QDPLF�
%DODQFH�LQ�2OGHU�3RSXODWLRQ
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VSDWLDO� SHUFHSWLRQ�� WDFWLOH� LQSXW�� SURSULRFHSWLRQ��
PXVFXORVNHOHWDO� DQG� QHXURPXVFXODU� V�VWHP���Q��
insuf�ciency� in� these� factors� may� results� into�
SRVWXUDO�LPEDODQFH�DQG�LQFUHDVH�WKH�ULVN�RI�LQMXU����

7KHVH� IDFWRUV� XOWLPDWHO�� FDXVH� IDOO��5LVN� IDFWRUV�
IRU�IDOOV�LQFOXGH�PXVFOH�ZHDNQHVV��D�KLVWRU��RI�IDOOV��
XVH�RI� IRXU�RU�PRUH� SUHVFULSWLRQ�PHGLFDWLRQV��XVH�
RI�DVVLVWLYH�GHYLFH��DUWKULWLV��GHSUHVVLRQ��DJH�ROGHU�
WKDQ� ��� �HDUV�� DQG� LPSDLUPHQWV� LQ� JDLW�� EDODQFH��
FRJQLWLRQ��YLVLRQ��DQG�DFWLYLWLHV�RI�GDLO��OLYLQJ���

%DODQFH�LV�QHFHVVDU��IRU�DQ�LQGLYLGXDO�WR�PDLQWDLQ�
SRVWXUH�� UHVSRQG� WR� YROXQWDU�� PRYHPHQWV�� DQG�
UHDFW� WR� H[WHUQDO� SHUWXUEDWLRQV�� 7KLV� �OLPLW� RI�
VWDELOLW���GHSHQGV�RQ�DQ�LQGLYLGXDO�V�ELRPHFKDQLFV��
WKH�UHTXLUHPHQWV�RI�WKH�WDVN��DQG�WKH�W�SH�RI�VXUIDFH�
WKH�LQGLYLGXDO�LV�VWDQGLQJ�RQ��

�QLPDO�VWXGLHV�VXJJHVW�WKDW�SRVWXUH�LV�FRQWUROOHG�
via� supraspinal� mechanisms.� Speci�cally,� the�
YHVWLEXODU� V�VWHP� DQG� FHUHEHOOXP� DUH� WKRXJKW� WR�
SOD�� SULPDU�� UROHV� LQ� SRVWXUDO� FRQWURO� ZLWK� WKH�
FHUHEHOOXP�LPSRUWDQW�IRU�PRGLI�LQJ�OLPE�DQG�WUXQN�
PRYHPHQWV�DQG�EDODQFLQJ�RSSRVLQJ�PXVFOH�IRUFHV�
IRU� D� UHTXLUHG� WDVN���� 3RVWXUDO� FRQWURO� GHSHQGV�
RQ� VHQVRU�� LQSXWV�� VRPDWRVHQVRU�� LQIRUPDWLRQ�
IURP� PXVFOH� DQG� MRLQW� SURSULRFHSWRUV�� FXWDQHRXV�
sensory� information� which� identi�es� surface�
FKDUDFWHULVWLFV�� YHVWLEXODU� LQIRUPDWLRQ� IRU� KHDG�
DQG�WUXQN�RULHQWDWLRQ�LQ�VSDFH��JUDYLW��LQIRUPDWLRQ�
IURP� JUDYLFHSWRUV� LQ� WKH� WUXQN�� DQG� YLVXDO� LQSXW��
6LWXDWLRQDO�FXHV�DQG�SULRU�H[SHULHQFHV�PRGLI��WKHVH�
LQSXWV�DQG�FRQWULEXWH�WR�EDODQFH�FRQWURO��

/RZHU�H[WUHPLW��LQMXULHV�DUH�PRVW�FRPPRQO��GXH�
WR� LPSDLUHG�EDODQFH��� 5HVHDUFK� VXJJHVWV� D� FKDQJH�
LQ�VWDWLF�DQG�G�QDPLF�EDODQFH�LQ� LQGLYLGXDOV�ZLWK�
D� KLVWRU�� RI� LQMXULHV� VXFK� DV� DQNOH� VSUDLQV�� DQNOH�
instability,� ACL� de�ciency� and� patellar� femoral�
V�QGURPH�VFUHHQLQJ�IRU�EDODQFH�LPSDLUPHQWV�VHHPV�
QHFHVVDU�� EDVHG� RQ� LWV� SRWHQWLDO� WR� SUHGLFWV� DQG�
SUHYHQW�06N�FRQGLWLRQV�RI�WKH�ORZHU�H[WUHPLW���

7KH�ORZHU�H[WUHPLW��VWUXFWXUHV�DQG�LWV�DOLJQPHQW�
can� in�uence� the� postural� control� strategies�
DQG� JUHDWO�� DIIHFWV� WKH� VWDELOLW��� �� FKDQJH� LQ� WKH�
VWUXFWXUDO�DOLJQPHQW�FDQ�SUHGLVSRVH�DQ�LQGLYLGXDO�
WR� LQMXULHV� RI� WKH� ORZHU� OLPE���� /LWHUDWXUH� VKRZV�
FRQWUDGLFWLQJ�FRQFOXVLRQV�RQ�WKLV�WRSLF���OH[DQGHU�
.0�GLVFXVVHG� WKDW� LQGLYLGXDOV�ZLWK�KLJK�4��KDG�
KLJKHU� ULVN� RI� IDOO� GXH� WR� EDODQFH� LPSDLUPHQWV����
:KLOH� 'HQL]RJOX.XOOL� FRQFOXGHG� WKDW� ORZ� 4��
ZDV� UHVSRQVLEOH� IRU� LPSDLUHG� G�QDPLF� EDODQFH�
ZKLOH� KLJKHU� 4�� GLG� QRW� FRQWULEXWH� WR� EDODQFH�
LPSDLUPHQWV���

7KH� DVVHVVPHQW� RI� VWDWLF� DQG� G�QDPLF� EDODQFH�
ZDV�DFKLHYHG�E��XVLQJ�7LPHG�XS�DQG�*R��78*��WHVW�

DQG�%HUJ�%DODQFH�6FDOH��%%6��

�PRQJ� WRWDO� SRSXODWLRQ� RI� %DQJDORUH�� ����

SRSXODWLRQ�DUH�DERYH�WKH�DJH�RI�����HDUV�DFFRUGLQJ�

WR� VHQVXV� RI� �HDU� ������� ,Q� ,QGLD�� WKH� DQQXDO�

SUHYDOHQFH�RI�IDOO�LV�����LQ�UHFHQW��HDUV������������

�� VWXG�� WKDW� H[SORUH�� 7KH� HIIHFW� RI�4� DQJOH� RQ�

EDODQFH� LQ� <RXQJ� DGXOWV� �EHWZHHQ� WKH� DJH� JURXS�

RI� �������� :KLFK� VKRZV� 4� DQJOH� LV� PRGHUDWHG�

FRUUHODWHG� ZLWK� VWDWLF� DQG� G�QDPLF� EDODQFH���

:KLOH� WKHUH� DUH� VWXGLHV� WKDW�VXJJHVW�SRRU� EDODQFH�

DQG� SRRU� ORZHU� H[WUHPLW�� DOLJQPHQW� PDNH� DQ�
LQGLYLGXDO� VXVFHSWLEOH� WR� LQMXU��� VR� DV� WR� SUHGLFW�

ORZHU� H[WUHPLW�� LQMXULHV� WKDW� PD�� RFFXU� LQ� WKH�

IXWXUH����7KLV�PDNHV�LW�DQ�LPSRUWDQW�GLDJQRVWLF�WRRO�

GXULQJ� DVVHVVPHQW� RI� DQ� LQGLYLGXDO�� DQG� LW� DOVR�

KHOSV�GXULQJ�UHKDELOLWDWLRQ�

7KHUH� LV� QR� VWXG�� ZKLFK� FKHFN� WKH� LPSDFW� RI�
4� DQJOH� RQ� EDODQFH� LQ� ROGHU� SRSXODWLRQ�� 6R� WKH�

SXUSRVH�RI�WKLV�VWXG��LV�WR�VHH�WKH�HIIHFW�RI�4�DQJOH�

RQ�VWDWLF�DQG�G�QDPLF�EDODQFH�LQ�ROGHU�SRSXODWLRQ��

5HVHDUFK�4�HVWLRQ�

There� will� be� signi�cant� effect� of� Q-angle� on�
VWDWLF�DQG�G�QDPLF�EDODQFH�LQ�ROGHU�SRSXODWLRQ�

1�OO�K�SRWKHVLV

There�will�be�no�signi�cant�effect�of�Q-angle�on�

VWDWLF�DQG�G�QDPLF�EDODQFH�LQ�ROGHU�SRSXODWLRQ�

�OWHUQDWLYH�K�SRWKHVLV

There� will� be� signi�cant� effect� of� Q-� angle� on�
VWDWLF�DQG�G�QDPLF�EDODQFH�LQ�ROGHU�SRSXODWLRQ�

2%-(&7,9(6�2)�7+(�678��

To� �nd� out� the� effect� of� Q-angle� on� dynamic�
EDODQFH�LQ�ROGHU�SRSXODWLRQ�

To� �nd� out� the� effect� of�Q-angle� on� static� and�
G�QDPLF�EDODQFH�LQ�ROGHU�SRSXODWLRQ�

,QVWLWXWLRQDO� (WKLFDO� FRPPLWWHH� FOHDUDQFH� ZDV�
REWDLQHG��6XEMHFWV�ZHUH�VHOHFWHG�EDVHG�RQ�LQFOXVLRQ�
DQG� H[FOXVLRQ� FULWHULD� DQG� DOO� SDUWLFLSDQWV� ZHUH�
SURYLGHG�FRQVHQW�SULRU�WR�HQUROOPHQW��'HPRJUDSKLF�
GHWDLOV�VXFK�DV�QDPH��DJH��VH[��ZHUH�QRWHG��2XWFRPH�
PHDVXUHV� �78*� DQG� %%6�� ZDV� XVHG� WR� DVVHVV�
%DODQFH��3DUWLFLSDQWV�ZHUH�VHOHFWHG�UDQGRPO��

The�subjects,��rstly�measured�Q-angle�and�then�
VWDWLF�DQG�G�QDPLF�EDODQFH�XVLQJ��7LPHG�8S�DQG�
Go”�test�and�Berg�Balance�Scale.�And��nd�out�the�
FRUUHODWLRQ�EHWZHHQ�WKH�4�DQJOH�DQG�%DODQFH�
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7KH� VWXG�� ZDV� FRQGXFWHG� RQ� WKH� SDUWLFLSDQWV��
GRPLQDQW� OHJ�� GRPLQDQFH�ZDV� DVVHVVHG� E�� D� EDOO�
NLFNLQJ� WHVW���� �OO� WKH� SDUWLFLSDQWV� SHUIRUPHG�
WHVW� ZLWKRXW� ZHDULQJ� VKRHV�� 7KH� SDUWLFLSDQW�
ZDV� DFFRPSDQLHG� WKURXJKRXW� WKH� WHVW� WR� HQVXUH�
VDIHW���7KH�WHVWV�ZHUH�VWRSSHG�DQ�WLPH�GXULQJ�WKH�
SURFHGXUH�NHHSLQJ�LQ�PLQG�WKH�WHUPLQDWLRQ�FULWHULD�
VXFK� LI�SDWLHQW�JHWV� WDFK�FDUGLD�RU�EORRG�SUHVVXUH�
LQFUHDVHV�

4� DQJOH� ZDV� PHDVXUHG� LQ� VWDQGLQJ�� �)LJ�� ���
three� landmarks�were� identi�ed�anterior� superior�
LOLDF� VSLQH� ��6,6��� FHQWUH� RI� SDWHOOD� DQG� WLELDO�
WXEHURVLW���7KH� IRRW�VKRXOG�EH�SODFHG� LQ�D�QHXWUDO�
SRVLWLRQ�UHODWLYH�WR�VXSLQDWLRQ�DQG�SURQDWLRQ�ZLWK�
WKH� KLS� LQ�QHXWUDO�SRVLWLRQ� UHODWLYH� WR�PHGLDO� DQG�
ODWHUDO�URWDWLRQ��)RU�PDUNLQJ�SDWHOODU�PLGSRLQW��WKH�
ERUGHUV�RI� SDWHOOD�ZHUH�SDOSDWHG� DQG�RXWOLQH�ZDV�
GUDZQ�� 7KH� SRLQW� MRLQLQJ� WKH� PD[LPXP� YHUWLFDO�
DQG� WUDQVYHUVH� GLDPHWHUV� RI� SDWHOOD� ZDV� PDUNHG�
DV� PLGSRLQW� RI� SDWHOOD�� 7KH� SRLQW� RI� PD[LPXP�
SURPLQHQFH�DW�DQWHULRU�XSSHU�HQG�RI�WLELD�ZDV�QRWHG�
DV�WKH� WLELDOWXEHURVLW���7KH� IXOFUXP�RI�JRQLRPHWHU�
ZDV� SODFHG� RQ� FHQWUH� RI� SDWHOOD�� WKH�PRYLQJ� DUP�
ZDV� GLUHFWHG� WR� WKH� �6,6� DQG� WKH� VWDWLRQDU�� DUP�
WR� WKH� WLELDO� WXEHURVLW��� 7KH� DQJOH� FUHDWHG� E�� WKH�
LQWHUVHFWLRQ�RI�WKH���OLQHV�LV�WKH�4�DQJOH��

�@� 7LPHG� 8S� DQG� *R� �78*�� WHVW� PHDVXUHV��
LQ� VHFRQGV�� 78*� LV� D� VLPSOH� WHVW� XVHG� WR� DVVHVV� D�
SHUVRQ�V� PRELOLW�� DQG� UHTXLUHV� ERWK� VWDWLF� DQG�
G�QDPLF�EDODQFH��,W�XVHV�WKH�WLPH�WKDW�DQ�LQGLYLGXDO�
WR�VWDQG�XS�IURP�D�VWDQGDUG�DUP�FKDLU��DSSUR[LPDWH�
VHDW� KHLJKW� RI� ��� FP�� DUP� KHLJKW� ��� FP��� ZDON� D�
GLVWDQFH�RI���PHWHUV��DSSUR[LPDWHO�����IHHW���WXUQ��
ZDON�EDFN�WR�WKH�FKDLU��DQG�VLW�GRZQ�

�@�%HUJ�%DODQFH�6FDOH��%%6��� LW� LV�D����LWHP�VFDOH�
GHVLJQHG�WR�PHDVXUH�EDODQFH�RI�WKH�ROGHU�DGXOW�LQ�D�
clinical�setting.�A��ve-point�ordinal�scale,�ranging�
IURP����������LQGLFDWHV� WKH�ORZHVW�OHYHORI� IXQFWLRQ�
DQG�����WKH�KLJKHVW�OHYHO�RI�IXQFWLRQ�

7RWDO�6FRUH� ����DQG�LV�WKH�LQWHUSUHWDWLRQ�RI�%%6�
LV�

� ������ �ORZ�IDOO�ULVN

� ������ �PHGLXP�IDOO�ULVN

� ����� �KLJK�IDOO�ULVN

�����IDOO�ULVN�FORVH�WR�����

5(68/76��1����7���1�/�6,6

�WDWLVWLFDO��QDO�VLV

7KH� 'DWD� ZLOO� EH� DQDO�]HG� XVLQJ� VSVV� YHUVLRQ�

20.00�with�the�level�of�signi�cance�Set�at�P<0.05%

7DEOH�����)LJ�����'HSLFWV�IUHTXHQF��DQG�SHUFHQWDJH�RI�IUHTXHQF��
GLVWULEXWLRQ�RI�4�DQJOH�LQ�VWXG��3RSXODWLRQ

� )UHTXHQF���
�Q�

3HUFHQWDJH��
���

≤�10 �� �����

>10-�13 �� �����

>13-16 �� �����

>16 �� �����

7RWDO �� ����

7DEOH� �� VKRZV� IUHTXHQF�� DQG� SHUFHQWDJH�
GLVWULEXWLRQ�RI�4�DQJOH��DFFRUGLQJ�WR�GDWD�&ROOHFWLRQ�
12.7%�people�have�≤10-degree�Q-angle,�36.8%�have�
>10-13-degree�Q-angle,� 37.8%�have�>13-16-degree�
Q-angle,�12.7%�have�>16�degree�of�Q-angle.

7DEOH� �� �� )LJ�� ��� 'HSLFWV� DVVRFLDWLRQ� EHWZHHQ� 4�DQJOH� ZLWK�
*HQGHU�3RSXODWLRQ

0HDQ 6�

0DOH��Q ��� ����� ����

)HPDOH��Q ��� ����� ����

8QSDLUHG�W�WHVW�YDOXH� ���������S���������

�KLJKO��VWDWLVWLFDO�DVVRFLDWLRQ��

)HPDOHV�KDYH�VLJQLILFDQW�KLJKHU�T�DQJOH

p>0.05�–�no�statistical�signi�cant�correlation�*p<�
0.05�–�signi�cant�correlation

7KH� DERYH� DVVRFLDWLRQ� LQGLFDWHV� WKDW�� IHPDOHV�

3UDWLEKD�6KHWNDU��.RPDO�.��%����QHH�-RVKYLQD�.��9���H��D���(IIHFW�RI�4�DQJOH�RQ�6WDWLF�DQG�'�QDPLF�
%DODQFH�LQ�2OGHU�3RSXODWLRQ
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KDYH�KLJKHU�4�DQJOH�WKDQ�PDOHV�WKH�PHDQ�YDOXH�IRU�
PDOH�LV�������DQG�IRU�IHPDOHV�������

7DEOH�����)LJ�����6KRZV�IUHTXHQF��DQG�SHUFHQWDJH�RI�IUHTXHQF��
GLVWULEXWLRQ�RI�%HUJ�%DODQFH�6FDOH�6FRUH�,Q�6WXG��3RSXODWLRQ

� )UHTXHQF��
�Q�

3HUFHQWDJH�
���

������+LJK�)DOO�5LVN� � ��

�������0HGLXP�)DOO�5LVN� � �����

�������/RZ�)DOO�5LVN� �� ������

7RWDO �� ����

7DEOH� �� VKRZV� WKH� GLVWULEXWLRQ� RI� %%6� 6FRUH�
LQ� VWXG�� SRSXODWLRQ�� 7KH� DQDO�VLV� RI� WKLV� WHVW�
VKRZV�������ZHUH� VFRUHG� EHWZHHQ������� �ORZ�IDOO�
ULVNV��DQG�RQO���������ZHUH�VFRUHV�EHWZHHQ�������
�PHGLXP�ULVNV�RI�IDOO��

7DEOH�����)LJ�����6KRZV�IUHTXHQF��DQG�SHUFHQWDJH�RI�IUHTXHQF��
GLVWULEXWLRQ�RI�78*�6FRUH�LQ�6WX�G�3RSXODWLRQ

� )UHTXHQF��
�Q�

3HUFHQWDJH�
���

�����VHFRQGV�

�1R�5LVN�IRU�)DOOLQJ�

�� �����

≥�12�seconds�

�5LVN�IRU�)DOOLQJ�

�� �����

7RWDO �� ����

7DEOH� �� VKRZV� WKH� GLVWULEXWLRQ� RI� 78*� 6FRUH�
LQ� VWXG�� SRSXODWLRQ�� 7KH� WHVW� VKRZV� ������

SDUWLFLSDQWV�ZKR�WDNHV�����VHFRQGV�WR�FRPSOHWH�WKH�
HQWLUH�SURFHGXUH��ZKLFK�PHDQV�QR�ULVN�IRU�IDOOLQJ��
and� there� are� 45.3%� participants� who� takes� ≥12�
VHFRQGV� WR� SHUIRUP� WKH� HQWLUH� WHVW� �ZKLFK� PHDQV�
WKHVH�SDUWLFLSDQWV�KDYH�ULVNV�IRU�IDOOLQJ��

7DEOH�����)LJ�����6KRZV�&RUUHODWLRQ�EHWZHHQ�4��QJOH�ZLWK�%HUJ�
%DODQFH�6FDOH�6FRUH��%EVV��DQG�7LPHG�8S���*R�7HVW��78*��6FRUH�

� )UHTXHQF��
�Q�

3HUFHQWDJH�
���

4��QJOH�[�
78*�7LPH

U� ������

�PRGHUDWH�SRVLWLYH�
FRUUHODWLRQ�

S� ������

�VWDWLVWLFDO�VLJQLILFDQW�
FRUUHODWLRQ�

4��QJOH�[�
%%66

U� �������
�ZHDN�SRVLWLYH�
FRUUHODWLRQ�

S� �������
�QR�VWDWLVWLFDO�

VLJQLILFDQW�FRUUHODWLRQ�

p>0.05� –�no� statistical� signi�cant� correlation� *p<� 0.05� –�
signi�cant�correlation

)LJ�� ��� 7KH� VWXG�� HYLGHQFHG� WKDW� WKHUH� LV�
statistical�signi�cant�moderate�positive�correlation�
�S������� REVHUYHG� EHWZHHQ� 4�DQJOH� ZLWK� 78*�
7LPH� LQGLFDWLQJ� DV� 4� DQJOH� LQFUHDVHV�� 78*� WLPH�
DOVR�LQFUHDVHV�VXJJHVWLQJ�PRUH�ULVN�IRU�IDOOLQJ�ZLWK�
LQFUHDVHG�4�DQJOH�DQG�WKH�FRUUHODWLRQ�ZDV�IRXQG�WR�
be�of�statistically�signi�cant�(p=0.002*).�This�shows�
4� DQJOH� 0RGHUDWHO�� &RUUHODWHG� ZLWK� G�QDPLF�
EDODQFH�

No�statistical� signi�cant�weak�positive� (p>0.05)�
FRUUHODWLRQ� ZDV� REVHUYHG� EHWZHHQ� 4��QJOH� ZLWK�
%%66��S �������

�,6&866,21

This� discussion� attempts� to� �nd� out� the�
FRUUHODWLRQ�EHWZHHQ�4�DQJOH�RQ�VWDWLF�EDODQFH�DQG�
G�QDPLF� EDODQFH� LQ� ROGHU� SRSXODWLRQ�� 6R� DV� WR�
SUHGLFW�ORZHU�H[WUHPLW��LQMXULHV�WKDW�PD��RFFXU�LQ�
WKH�IXWXUH�

���SDUWLFLSDQWV�ZHUH� VHOHFWHG� E�� WKH�PHWKRG�RI�
SXUSRVLYH�VDPSOLQJ��IURP�WKH�DJH�JURXS�RI�����HDUV�
and� above� in� this� study� ful�lling� the� inclusion�
FULWHULD�

3UDWLEKD�6KHWNDU��.RPDO�.��%����QHH�-RVKYLQD�.��9���H��D���(IIHFW�RI�4�DQJOH�RQ�6WDWLF�DQG�'�QDPLF�
%DODQFH�LQ�2OGHU�3RSXODWLRQ
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7KH� 4�DQJOH� LV� D� PHDVXUHPHQW� XVHG� LQ� WKH�
HYDOXDWLRQ�RI�WKH�IXQFWLRQ�RI�WKH�NQHH�DQG�NLQHWLFV�
RI�WKH�SDWHOORIHPRUDO�MRLQW��

,Q�WKH� OLWHUDWXUH�� WKLV�PHDVXUHPHQW�KDV�UHFHQWO��
EHHQ� XVHG� ZLWK� WKH� REMHFWLYH� RI� GHWHUPLQLQJ� WKH�
DOLJQPHQW� RI� WKH� ORZHU� H[WUHPLWLHV� LQ� FRQGLWLRQV�
LQFOXGLQJ� JHQX� YDUXP�YDOJXP� �HVSHFLDOO��
SDWHOORIHPRUDO�LQVWDELOLW�����

,Q� DGGLWLRQ�� VWXGLHV� KDYH� DOVR� H[DPLQHG� WKH�
DVVRFLDWLRQ�RI�WKH�4�DQJOH�ZLWK�VWDWLF�DQG�G�QDPLF�
EDODQFH���

7R�PHDVXUH�EDODQFH�78*�WHVW�DQG�%%6�ZDV�WDNHQ�
7KH� SHUFHQWDJH� DQG� IUHTXHQF�� GLVWULEXWLRQ� RI� WKH�
GRPLQDQW�OHJ� LQ�WKLV�VWXG��VKRZHG� WKDW��RXW�RI����
SDUWLFLSDQWV��������SHRSOH�DUH�ULJKW�GRPLQDQW�DQG�
������DUH�OHIW�GRPLQDQW�OHJ��:KLFK�VKRZV�WKDW�PRVW�
RI�LQGLYLGXDOV�DUH�ULJKW�GRPLQDQW�

-�� 7KRPSVRQ�� FRQGXFWHG� D� VWXG�� RQ� OLPE�
GRPLQDQFH�� 6KRZV�� RXW� RI� ���� SDUWLFLSDQWV�� ����
ZHUH�ULJKW�OHJ�GRPLQDQW�DQG�����DUH�OHIW�GRPLQDQW��
7KH� FRQFHSW� RI� OLPE�GRPLQDQFH� LV� VWHPPHG� IURP�
WKH�SUHPLVH�WKDW�WKH�WZR�KHPLVSKHUHV�RI�WKH�EUDLQ�
IXQFWLRQ�GLIIHUHQWO��DQG�WKHUH�LV�D�SUHIHUHQWLDO�XVH�
RI�HLWKHU� WKH�ULJKW�RU� OHIW� OLPE��H�H��HDU��DQG�RWKHU�
ERGLO�� IXQFWLRQV��7KH�KHPLVSKHUH�RI� VSHHFK� LV� WKH�
VWURQJHU�KHPLVSKHUH��DQG� WKH�PDMRULW��RI�KXPDQV�
KDYH�D�GRPLQDQW�OHIW�FHUHEUDO�KHPLVSKHUH���

&KORH� 6FKRUGHUHW�� LQGLFDWH� WKDW� EDODQFH�
performance� is� not� in�uenced� by� the� leg’s�
GRPLQDQFH��7KLV�PHDQV�WKDW�SHUIRUPDQFHV�RI�ERWK�
OHJV�FDQ�EH�XVHG�DV�UHIHUHQFH���

,Q� WKLV� VWXG��� VXEMHFWV� ZHUH� PHDVXUHG� ZLWK�
4�DQJOH�DQG�WR�WHVW�WKH�EDODQFH�ZH�KDYH�WDNHQ�WZR�
RXWFRPH�PHDVXUHV������7LPH�8S�DQG�*R�WHVW�ZKLFK�
PHDVXUH� G�QDPLF� EDODQFH�� ���� %HUJ� %DODQFH�
6FDOH� �ZKLFK� LQFOXGH� ERWK� FRPSRQHQW�VWDWLF� DQG�
G�QDPLF�

7KH�4�DQJOH� LV� RQH� RI� WKH�PRVW� FOLQLFDOO�� XVHG�
SDUDPHWHU�LQ�HYDOXDWLQJ�WKH�TXDGULFHSV�IRUFHV�DQG�
IDFWRUV� DFWLQJ� RQ� WKH� SDWHOORIHPRUDO� MRLQW� ZKLFK�
LV� FRQVLGHUHG� WR� EH� DV� DQ� LQGLFDWRU� DVVHVVPHQW��
GLDJQRVLV�DQG�WR�SUHGLFW�SUHYHQWLRQ�RI�IDOO�DQG�DQ��
LQMXULHV�WKDW�PD��RFFXU�LQ�IXWXUH�LQ�ROGHU�SRSXODWLRQ��
,W�DOVR�XVHG� LQ�GLDJQRVLV�RI� VHYHUDO�SDWHOORIHPRUDO�
SDLQIXO�GLVRUGHUV�DQG�GLVHDVHV���

�FFRUGLQJ�WR�GDWD�PRVW�RI�SHRSOH�VKRZV�4�DQJOH�
EHWZHHQ�������GHJUHH�DQG�������GHJUHH�ZKLFK�KDV�
WDNHQ�LQ�VWDQGLQJ�SRVLWLRQ�

/+� :RRGODQG� KDYH� REVHUYHG� LQ� WKHLU� VWXG��
WKDW��:KHQ�4�DQJOH�PHDVXUHG�LQ�VWDQGLQJ�SRVLWLRQ��
VWDQGLQJ�SRVWXUDO�YDULDWLRQV��VXFK�DV�LQFUHDVHG�IRRW�
SURQDWLRQ�DQG� JHQX� YDOJXP�DORQJ�ZLWK�H[FHVVLYH�

IRRW� SURQDWLRQ� DQG� VXSLQDWLRQ� ZKLFK� KDYH� VRPH�
in�uence� on� Q� angle� and� may� affect� patellar�
PHFKDQLVP���� ,W� DOVR� VKRZHG�PXVFOH� VWUHQJWK� DQG�
EDODQFH�DOVR�HIIHFW�WKH�ORZHU�H[WUHPLW��DOLJQPHQW���

.QHH� DOLJQPHQW� LQGLFDWRUV� VXFK� DV�4� DQJOH� DUH�
KLJKO�� FRUUHODWHG� ZLWK� WKH� TXDGULFHSV� IHPRULV�
PXVFXODULW��� �Q�� DOWHUDWLRQ� LQ� DOLJQPHQW� WKDW�
LQFUHDVHV�WKH�4�DQJOH�LV�WKRXJKW�LQFUHDVH�WKH�ODWHUDO�
IRUFH�RQ�SDWHOOD��7KLV� FDQ�EH�KDUPIXO� EHFDXVH� WKH�
LQFUHDVH� LQ� WKLV� ODWHUDO� IRUFH�PD�� OHDG� WR� LQFUHDVH�
WKH�FRPSUHVVLRQ�RI�WKH�ODWHUDO�SDWHOOD�RQ�WKH�ODWHUDO�
OLS�RI�WKH�IHPRUDO�VXOFXV��,Q�WKH�SUHVHQFH�RI�D�JUHDW�
HQRXJK� ODWHUDO� IRUFH�� WKH� SDWHOOD� PD�� DFWXDOO��
VXEOX[�RU�GLVORFDWH�RYHU�WKH�IHPRUDO�VXOFXV��ZKHQ�
WKH�TXDGULFHSV�PXVFOH�LV�DFWLYDWHG�RQ�DQ�H[WHQGHG�
NQHH��,W�KDV�DOVR�EHHQ�IRXQG�WKDW�DQ�DEQRUPDO�4�DQJOH�
may� also� in�uence� neuromuscular� response� and�
quadriceps�re�ex�response�time,���FRQVHTXHQWO���LW�
PD��EH�D�ULVN�IDFWRU�IRU��&/�LQMXU����

7KH� VWXG�� FRQGXFWHG� E��� 0HOLVVD� *� +LUWRQ��
HWF�� DOVR� IRXQG� WKDW�ZRPHQ� KDYH� ODUJHU�4�DQJOHV�
WKDQ�PHQ�� EXW� WKH�� IDLO� WR� SURYLGH� DQ� DQDWRPLFDO�
H[SODQDWLRQ� RU� QHZ� SUHGLFWRU� RI� 4� DQJOH�� 7KH�
SRVVLEOH� H[SODQDWLRQ� RI� IHPDOHV� KDYLQJ� KLJK� 4�
DQJOH�YDOXHV�FDQ�EH�DWWULEXWHG�WR�WKH�IDFW�WKDW�WKHLU�
SHOYLV�DQDWRP��LV�ZLGHU�WKDQ�PDOHV��SHOYLV�ZKLFK�LV�
H[WUDSRODWHG�E��KDYLQJ�D�ORQJ�GLVWDQFH�EHWZHHQ�WKH�
SHOYLV�DQG�WKH�SDWHOOD�LQ�FRPSDULVRQ�WR�WKH�GLVWDQFH�
RI�SDWHOOD�WR�WKH�WLELDO�WXEHURVLW���WKHUHE��LQGXFLQJ�
DQ�DOWHUDWLRQ�LQ�WKH�SRVLWLRQ�RI��6,6�WKDW�KDV�D�KXJH�
LPSDFW�RQ�WKH�4�DQJOH�YDOXHV���

6WXG��VKRZV�WKH�GLVWULEXWLRQ�RI�%%6�6FRUH�DPRQJ�
SRSXODWLRQ�� 7KH� DQDO�VLV� RI� WKLV� WHVW� VKRZV�������
ZHUH�VFRUHG�EHWZHHQ��������ORZ�IDOO�ULVNV��DQG�RQO��
�������ZHUH�VFRUHV�EHWZHHQ��������PHGLXP�ULVNV�RI�
IDOO����7DEOH���

7KH� FRUUHODWLRQ� RI� WKH� 4�DQJOH� ZLWK� %%6� LV��
signi�cant�weak�positive� (p>0.05)� correlation�was�
REVHUYHG� EHWZHHQ�4��QJOH�ZLWK� %%66� �S �������
�7DEOH���

/� '� 7KRUEDKQ�� 8VHG� %%6� WR� SUHGLFW� IDOOV� LQ�
HOGHUO�� SHUVRQV�� 7KH�� IRXQG� WKDW� WKHUH� LV� QR�
UHODWLRQ� EHWZHHQ� LQFUHDVLQJ� DJH� DQG� GHFUHDVLQJ�
SHUIRUPDQFH�RQ�WKH�%%6���

7KH� GLVWULEXWLRQ� RI� 78*� VFRUH� VKRZV�� ������
SDUWLFLSDQWV�ZKR�WDNHV�����VHFRQGV�WR�FRPSOHWH�WKH�
HQWLUH�SURFHGXUH��ZKLFK�PHDQV�QR�ULVN�IRU�IDOOLQJ��
and� there� are� 45.3%� participants� who� takes� ≥12�
VHFRQGV� WR� SHUIRUP� WKH� HQWLUH� WHVW� �ZKLFK� PHDQV�
WKHVH�SDUWLFLSDQWV�KDYH�ULVNV�IRU�IDOOLQJ���7DEOH���

7KH� FRUUHODWLRQ� RI� WKH� 4�DQJOH� ZLWK� 78*� WHVW�
is� statistically� signi�cant� with� moderate� positive�
FRUUHODWLRQ� �S������� EHWZHHQ� WZR� YDULDEOHV��

3UDWLEKD�6KHWNDU��.RPDO�.��%����QHH�-RVKYLQD�.��9���H��D���(IIHFW�RI�4�DQJOH�RQ�6WDWLF�DQG�'�QDPLF�
%DODQFH�LQ�2OGHU�3RSXODWLRQ
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,QGLYLGXDOV� ZLWK� KLJK� 4� DQJOH�� 78*� WLPH� DOVR�
LQFUHDVHV� VXJJHVWLQJ� PRUH� ULVN� IRU� IDOOLQJ� ZLWK�
LQFUHDVHG�4�DQJOH�DQG�WKH�FRUUHODWLRQ�ZDV�IRXQG�WR�
be�statistical�signi�cant�(p=0.002)�(Table�5).

3URSHU� FR�FRQWUDFWLRQ� RI� ORZHU� OLPE�PXVFOHV� LV�
QHFHVVDU�� WR� PDLQWDLQ� WKH� EDODQFH� DQG� LPSURYH�
IXQFWLRQDO� VWDELOLW����� 0XOWLSOH� DQDWRPLFDO� IDFWRUV�
in�uence�the�magnitude�of�QA�such�as�tibiofemoral�
DQJOH��KLS�LQWHUQDO�URWDWLRQ�ZKLFK�LPSDFWV�4��WKDW�
LV�UHODWHG�WR�G�QDPLF�NQHH�IXQFWLRQ���

'U�� .K�DWL� 3DWROH�� 'U�� 7XVKDU� 3DWHNDU� HW� DO���
found�that�there�was�signi�cantly�higher�activity�of�
902�DQG�9/�LQ�DQWHULRU�GLUHFWLRQ��KLJKHU�DFWLYLW��
RI�WLELDOLV�DQWHULRU���7��LQ�SRVWHURPHGLDO�GLUHFWLRQ�
DQG� KLJKHU� DFWLYLW�� RI� ELFHSV� IHPRULV� �%)�� DQG�
�7� LQ� SRVWHURODWHUDO� GLUHFWLRQV� DV� FRPSDUHG� WR�
RWKHU� PXVFOHV� RI� WKH� ORZHU� OLPE���� :KLFK� PHDQV�
WKHVH�SDUWLFXODU�PXVFOHV�SOD��DQ�LPSRUWDQW�UROH�LQ�
PDLQWDLQLQJ�G�QDPLF�EDODQFH� DQG� WKHLU�ZHDNQHVV�
ZLOO� UHVXOW� LQ�SRRU�G�QDPLF�EDODQFH��:HDNQHVV�RI�
WKH� TXDGULFHSV�PXVFOH�ZLOO� FDXVH� D� FKDQJH� LQ� WKH�
IRUFH�RI�PXVFOH�SXOO��WKH�4�DQJOH�ZLOO�FKDQJH�DQG�
DQ�� FKDQJH� LQ� WKLV� DQJOH� RWKHU� WKDQ� QRUPDO� ZLOO�
PDNH�DQ�LQGLYLGXDO�WR�KDYH�LPSDLUHG�EDODQFH���

7KH�GLUHFWLRQ�DQG�PDJQLWXGH�RI�IRUFH�SURGXFHG�
by� the� quadriceps� muscle� has� great� in�uence� on�
SDWHOORIHPRUDO�MRLQW�ELRPHFKDQLFV��7KH�OLQH�RI�IRUFH�
H[HUWHG� E�� WKH� TXDGULFHSV� LV� ODWHUDO� WR� WKH� MRLQW�
OLQH� PDLQO�� GXH� WR� WKH� ODUJH� FURVV�VHFWLRQDO� DUHD�
DQG� IRUFH� SRWHQWLDO� RI� WKH� YDVWXVODWHUDOLV�� 6LQFH�
WKHUH�H[LVWV�DQ�DVVRFLDWLRQ�EHWZHHQ�SDWHOORIHPRUDO�
SDWKRORJ�� DQG� H[FHVVLYH� ODWHUDO� WUDFNLQJ� RI� WKH�
SDWHOOD��DVVHVVLQJ� WKH�RYHUDOO� ODWHUDO�OLQH�RI�SXOO�RI�
WKH�TXDGULFHSV�UHODWLYH�WR�WKH�SDWHOOD�LV�D�PHDQLQJIXO�
FOLQLFDO�PHDVXUHV��6XFK�D�PHDVXUH�LV�UHIHUUHG�WR�DV�
WKH�4XDGULFHSV�DQJOH�RU�4�DQJOH���

0DQ�� VHQVRU�� V�VWHPV� FRQWULEXWH� WR� EDODQFH��
VXFK�DV�IRRW�DQNOH�VHQVRU��LQSXW��YLVXDO�LQSXW��DQG�
YHVWLEXODU�LQSXW��

+RZHYHU�� PDQ�� RI� WKHVH� V�VWHPV� GHFOLQH� ZLWK�
age.� For� example,� older� adults� have� signi�cantly�
GHFUHDVHG� IRRW� SRVLWLRQ� DZDUHQHVV� LQ� FRPSDULVRQ�
ZLWK��RXQJ�DGXOWV�� OLNHO��GXH� WR�GHFUHDVH�SODQWDU�
PHFKDQRUHFHSWLYH� VHQVDWLRQ�� 7KLV� GHFOLQH� LV�
H[DFHUEDWHG�E��IRRWZHDU��ZKLFK�LPSDLUV�DZDUHQHVV�
RI� IRRW� SRVLWLRQ� WKURXJK� GHFUHDVHG� WDFWLOH�
IHHGEDFN���� 6LPLODUO��� WKH� HOGHUO�� KDYH� GHFUHDVHG�
PHFKDQRUHFHSWLYH�VHQVDWLRQ�LQ�WKH�WRHV�DQG�KHHOV����
9HVWLEXODU� IXQFWLRQ� DOVR� GHFOLQHV� ZLWK� DJH�� ZLWK�
signi�cant�decline�seen�after�age�65.��

6HYHUDO� VWXGLHV� KDYH� H[DPLQHG� WKH� UROH� RI�
GLIIHUHQW� V�VWHPV� LQ� PDLQWDLQLQJ� EDODQFH� LQ� WKH�
HOGHUO���-XGJH�H��D���IRXQG�WKDW�EDODQFH�ZDV�LPSDLUHG�

ZKHQ� YLVXDO� RU� IRRW�DQNOH� SURSULRFHSWLYH� LQSXW�
ZDV�GHFUHDVHG�LQ�HOGHUO��DGXOWV���

%DODQFH�ZDV�DOPRVW�IRXU�WLPHV�PRUH�LPSDLUHG�E��
UHGXFHG� SURSULRFHSWLRQ� �VZD�LQJ� SODWIRUP�� WKDQ�
E�� UHGXFHG� YLVXDO� LQSXW�� +RZHYHU�� WKH� UHODWLYH�
ULVN�RI�ORVLQJ�EDODQFH�ZDV�LQFUHDVHG�����WR�����WLPHV�
ZKHQ� YLVXDO� LQSXW� ZDV� GLPLQLVKHG� LQ� DGGLWLRQ�
WR� SURSULRFHSWLRQ�� ,Q� DGGLWLRQ� WR� VHQVRU�� LQSXW��
GHFUHDVHG� PXVFOH� VWUHQJWK� DOVR� LPSDLUV� EDODQFH�
LQ� WKH� HOGHUO��� IRU� HDFK�1P�NJ� LQFUHDVH� LQ� ORZHU�
H[WUHPLW�� PXVFOH� VWUHQJWK�� WKH� DGMXVWHG� RGGV� RI�
ORVLQJ�EDODQFH�GHFUHDVHG�E��������

�W�G��/LPLWDWLRQV

D�� 2QO��ROGHU�SRSXODWLRQ�DUH�LQFOXGHG�

E�� ,Q� WKLV� VWXG�� RQO�� 4�DQJOH� LV� PHDVXUHG��
WKHUH� DUH� RWKHU� IDFWRUV� ZKLFK� DIIHFW� WKH�
EDODQFH��WKHVH�DUH�QRW�DVVHVVHG�

F�� 2WKHU� IDFWRUV� ZKLFK� LQFOXGH� 007�� %0,��
+HLJKW�DQG�:HLJKW�DUH�QRW�DVVHVVHG�

G�� 6WXG�� KDYH� QRW� WDNHQ� SRVWXUDO� YDULDWLRQ�
�L�H�� IRRW� SURQDWLRQ�� NQHH� GHIRUPLWLHV�JHQX�
YDOJXP�DQG�YDUXP��

)�W�UH��FRSH

,Q�WKLV�VWXG��ZH�IRXQG�RXW�WKDW�TXDGULFHSV�DQJOH�
DQG�VSHHG��IXQFWLRQDO�PRELOLW���SOD��LPSRUWDQW�UROH�
LQ� SUHGLFWLQJ� LQMXULHV� RI� ORZHU� H[WUHPLW�� LQ� ROGHU�
LQGLYLGXDOV��7KLV�PDNHV�LW�DQ�LPSRUWDQW�GLDJQRVWLF�
WRRO�GXULQJ�DVVHVVPHQW�RI�DQ�LQGLYLGXDO��DQG�LW�DOVR�
KHOSV�GXULQJ�UHKDELOLWDWLRQ�

,Q�IXWXUH�PXVFOH�VWUHQJWK�DQG�EDODQFH�KDV�WR�EH�
WUDLQHG�

&21&/86,21

The� �ndings� of� the� study� suggest� that� there� is�
PRGHUDWH� SRVLWLYH� FRUUHODWLRQ� REVHUYHG� EHWZHHQ�
4� DQJOH� ZLWK� 78*� �ZKLFK� PHDVXUH� G�QDPLF�
EDODQFH��LQ�ROGHU�SRSXODWLRQ��7KDW�VKRZV�LI�4�DQJOH�
LQFUHDVHV� 78*� WLPH� DOVR� LQFUHDVHV�� 7KHUH� LV�ZHDN�
SRVLWLYH�FRUUHODWLRQ�ZDV�REVHUYHG�EHWZHHQ�4�DQJOH�
ZLWK�%%6��ZKLFK�PHDVXUH�ERWK�VWDWLF�DQG�G�QDPLF�
EDODQFH��LQ�ROGHU�SRSXODWLRQ�

5()(5(1&(6

��� 'XQVN�� ��� =HHY� ��� 1HW]� <�� %DODQFH�
3HUIRUPDQFH� ,V�7DVN�6SHFLILF� LQ�2OGHU��GXOWV��
%LRPHG� 5HV� ,QW�� ������ �������������� GRL��
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����������30&,'��30&��������

��� &HQVXV�'DWD�RI�%DQJDORUH�

��� ��HOHW� 'XQVN��� �YLYD� =HHY�� DQG� <DHO� 1HW]��
%DODQFH�3HUIRUPDQFH� ,V�7DVN�6SHFLILF�LQ�2OGHU�
�GXOWV�������6HS���

��� &KHLWOLQ� 0'�� &DUGLRYDVFXODU� SK�VLRORJ�� ��
FKDQJHV� ZLWK� DJLQJ�� 7KH� �PHULFDQMRXUQDO� RI�
JHULDWULF�FDUGLRORJ��������-DQ������������

��� /RUG�6��5���:DUG� -������:LOOLDPV�3����QVWH��.��
-��3K�VLRORJLFDO�IDFWRUV�DVVRFLDWHG�ZLWK�IDOOV� LQ�
ROGHU� FRPPXQLW��GZHOOLQJ� ZRPHQ�� -RXUQDO�
RI� WKH� �PHULFDQ� *HULDWULFV� 6RFLHW��� ������
�����������������GRL����������M����������������
WE������[�� �3XE0HG@� �&URVV� 5HI@� �*RRJOH�
6FKRODU@

��� Brattström� H.� Shape� of� the� Intercondylar�
*URRYH�1RUPDOO��DQG�LQ�5HFXUUHQW�'LVORFDWLRQ�
RI� 3DWHOOD�� �� &OLQLFDO� DQG� ;�5D�� �QDWRPLFDO�
,QYHVWLJDWLRQ�� �FWD� 2UWKRS� 6FDQG�� ����������
�������������RUW���������VXSSO��������3XE0HG@�
�&URVV5HI@��*RRJOH�6FKRODU@

��� 7�5�� 0DORQH�� ��/�� 3IHLIOH�� &KDSWHU� ���
�3DWHOORIHPRUDO�'LVRUGHUV��(GLWRU��V���-HIIUH��'��
3ODF]HN��'DYLG����%R�FH��2UWKRSDHGLF�3K�VLFDO�
7KHUDS��6HFUHWV��7KLUG�(GLWLRQ���(OVHYLHU�����

��� 1JX�HQ� ��'�� %ROLQJ� 0&�� /HYLQH� %�� 6KXOW]�
6-�� 5HODWLRQVKLSV� EHWZHHQ� ORZHU� H[WUHPLW��
DOLJQPHQW� DQG� WKH� TXDGULFHSV� DQJOH�� &OLQ� -�
6SRUW�0HG�2II�-�&DQ��FDG�6SRUW�0HG����������
�����������������-60��E���H����D��IE���30&�
IUHH� DUWLFOH@� �3XE0HG@� �&URVV� 5HI@� �*RRJOH�
6FKRODU@��5HI�OLVW@

��� -DL�HVLPL��2��-HJHGH�22��,QIOXHQFH�RI�JHQGHU�
DQG� OHJ� GRPLQDQFH� RQ�4�DQJOH� DPRQJ��GXOW�
1LJHULDQV���IU�-�3K�V�DQG�5HK�6FL����������������
�*RRJOH�6FKRODU@��5HI�OLVW@�

���� �QWLQROIL� 3��%DUWROL�0��3ODFHOOD�*�� H�� D����FXWH�
SDWHOOR� IHPRUDO� LQVWDELOLW�� LQ� FKLOGUHQ� DQG�
DGROHVFHQWV�� -RLQWV�� �������������� �30&� IUHH�
DUWLFOH@��3XE0HG@��*RRJOH�6FKRODU@��5HIOLVW@

���� 'HQL]RJOX� .XOOL� +�� <HOGDQ� ,�� <LOGLULP� 18��
,QIOXHQFH� RI� TXDGULFHSV� DQJOH� RQ� VWDWLF� DQG�
G�QDPLF� EDODQFH� LQ� �RXQJ� DGXOWV�� -� %DFN�
0XVFXORVNHOHW� 5HKDELO�� ����������������
�3XE0HG@��*RRJOH�6FKRODU@��5HI�OLVW@

���� /DWKLQJKRXVH� /+�� 7ULPEOH� 0+�� (IIHFWV� RI�
LVRPHWULF�TXDGULFHSV�DFWLYDWLRQ�RQ�WKH�4DQJOHLQ�
ZRPHQ� EHIRUH� DQG� DIWHU� TXDGULFHSV� H[HUFLVH��
-� 2UWKRS� 6SRUWV� 3K�V� 7KHU�� ������ ����������
�3XE0HG@��*RRJOH�6FKRODU@��5HI�OLVW@

���� 9HQXV� 3DJDUH�� �QGHHOD� +DIHH]�� �EGDOODK�
�KPHG�0RKDPHG��(KWLVKDP� 3DQKZDU�� /DXUD�
5LWFKLH�� %HQ� .DVHKDJHQ�� :LNL6�VRS�� 1LNKLO�
%HQKXU��EEXUL���GPLQ��.LP�-DFNVRQ��4�DQJOH�
���SK�VLRSHGLD@

���� (GVRQ� -�� �VFHQFLR�� *XVWDYR� '�� &LH]D�*RPH]��
HW�DOO���7LPHG�XS�DQG�JR�WHVW�SUHGLFWVPRUWDOLW��
LQ� ROGHU� DGXOWV� LQ� 3HUX�� �VFHQFLR� H�� D��� %0&�
*HULDWULFV������������

���� 7HR� ,�� 7KRPSVRQ� -�� 1HR� <1�� /XQGLH� 6��
0XQQRFK� '��� /RZHU� OLPE� GRPLQDQFH� DQG�
YROXPH� LQ� KHDOWK�� LQGLYLGXDOV�� /�PSKRORJ���
��������������������30,'�����������

���� 6FKRUGHUHW� &�� +LOILNHU� 5�� �OOHW� /�� 7KH�
UROH� RI� WKH� GRPLQDQW� OHJ� ZKLOH� DVVHVVLQJ�
EDODQFHSHUIRUPDQFH����V�VWHPDWLF� UHYLHZ�DQG�
PHWD�DQDO�VLV��*DLW�3RVWXUH�������)HE����������
GRL�� ��������M�JDLWSRVW�������������� (SXE� �����
1RY�����30,'�����������

���� .KDVDZQHK� 55�� �OORXK� 0=�� �EX�(O�5XE�
(�� 0HDVXUHPHQW� RI� WKH� TXDGULFHSV� �4��
DQJOHZLWK� UHVSHFW� WR�YDULRXV�ERG��SDUDPHWHUV�
LQ� �RXQJ� �UDE� SRSXODWLRQ�� 3/R6� 2QH�� �����
-XQ���� ������H��������� GRL�� ��������MRXUQDO�
SRQH���������� 30,'�� ���������� 30&,'��
30&��������

���� :RRGODQG� /+�� )UDQFLV� 56�� 3DUDPHWHUV� DQG�
FRPSDULVRQV�RI�WKH�TXDGULFHSV�DQJOHRI�FROOHJH�
DJHG� PHQ� DQG� ZRPHQ� LQ� WKH� VXSLQH� DQG�
VWDQGLQJ� SRVLWLRQV�� 7KH� �PHULFDQMRXUQDO� RI�
VSRUWV�PHGLFLQH������0DU�������������

���� 5XVVHOO��.��=HUU�0&��5LQHKDUW�7*��1RUULV�%0��
3HUNXKQ� 1.�� 7KH� UHODWLRQVKLS� EHWZHHQORZHU�
H[WUHPLW�� PXVFXODWXUH� VWUHQJWK�� T�DQJOH�� DQG�
VLQJOH�OHJ�EDODQFH�����

���� 6KXOW]� 6-�� &DUFLD� &5�� *DQVQHGHU� %0�� 3HUULQ�
'+�� 7KH� LQGHSHQGHQW� DQG� LQWHUDFWLYHHIIHFWV�
RI� QDYLFXODU� GURS� DQG� TXDGULFHSV� DQJOH� RQ�
QHXURPXVFXODU� UHVSRQVHV� WR�D�ZHLJKW�EHDULQJ�
SHUWXUEDWLRQ�� -� �WKO� 7UDLQ�� ������ ���� ���������
�30&� IUHHDUWLFOH@� �3XE0HG@� �*RRJOH� 6FKRODU@�
�5HI�OLVW@

���� *ULIILQ�/���JHO�-���OERKP�0���UHQGW�(��'LFN�5��
*DUUHWW�:��H��D���1RQFRQWDFW��QWHULRU�&UXFLDWH�
/LJDPHQW�,QMXULHV��5LVN�)DFWRUV�DQG�3UHYHQWLRQ�
6WUDWHJLHV��-��P��FDG�2UWKRS6XUJ��������������
������3XE0HG@��*RRJOH�6FKRODU@��5HI�OLVW@

���� +RUWRQ� 0*�� +DOO� 7/�� 4XDGULFHSV� IHPRULV�
PXVFOH�DQJOH��QRUPDO�YDOXHV�DQG�UHODWLRQVKLSV�
ZLWK� JHQGHU� DQG� VHOHFWHG� VNHOHWDO� PHDVXUHV��
3K�V� 7KHU�� ����� 1RY�� ����������������
GRL���������SWM������������30,'����������

���� %RJOH� 7KRUEDKQ� /'�� 1HZWRQ� 5��� 8VH� RI�
WKH� %HUJ� %DODQFH� 7HVW� WR� SUHGLFW� IDOOV� LQ�
HOGHUO�SHUVRQV��3K�V�7KHU������� -XQ�����������
����GLVFXVVLRQ��������GRL����������SWM����������
30,'����������

���� (DUO� -(�� +HUWHO� -�� /RZHU�H[WUHPLW�� PXVFOH�
DFWLYDWLRQ� GXULQJ� WKH� 6WDU� ([FXUVLRQ� %DODQFH�
7HVWV�� -RXUQDO� RI� 6SRUW� 5HKDELOLWDWLRQ�� �����
0D����������������

3UDWLEKD�6KHWNDU��.RPDO�.��%����QHH�-RVKYLQD�.��9���H��D���(IIHFW�RI�4�DQJOH�RQ�6WDWLF�DQG�'�QDPLF�
%DODQFH�LQ�2OGHU�3RSXODWLRQ



�27-�����O�P�����1�P��������-���������0���������

��

���� 'DQHVKPDQGL�+��6DNL�)��6KDKKHLGDUL�6��.KRRUL�
��� /RZHU� H[WUHPLW�� 0DODOLJQPHQW� DQGLWV�
OLQHDU�UHODWLRQ�ZLWK�4�DQJOH�LQ�IHPDOH�DWKOHWHV��
3URFHGLD�6RFLDO� DQG�%HKDYLRUDO� 6FLHQFHV�� �����
-DQ������������

���� 7VDNRQLWL� �(�� 6WRXSLV� &��� �WKDQDVRSRXORV�
6,�� 4XDGULFHSV� FURVV�VHFWLRQDO� DUHD� FKDQJHVLQ�
�RXQJ�KHDOWK��PHQ�ZLWK� GLIIHUHQW�PDJQLWXGH�
RI�4�DQJOH��-RXUQDO�RI�DSSOLHG�SK�VLRORJ��������
6HS�������������

���� 5REELQV�6��:DNHG�(��0F&ODUDQ�-��3URSULRFHSWLRQ�
DQG� VWDELOLW��� IRRW� SRVLWLRQ� DZDUHQHVVDV� D�
IXQFWLRQ� RI� DJH� DQG� IRRWZHDU�� �JH� �JHLQJ�
�������������������3XE0HG@��*RRJOH6FKRODU@

���� 3DWHO� 0�� 0DJQXVVRQ� 0�� .ULVWLQVGRWWLU�

(�� )UDQVVRQ� 3��� 7KH� FRQWULEXWLRQ� RI�
PHFKDQRUHFHSWLYH� VHQVDWLRQ� RQ� VWDELOLW�� DQG�
DGDSWDWLRQ� LQ� WKH� �RXQJ� DQG� HOGHUO��� (XU�
-�SSO�3K�VLRO� ������ ���������������� �3XE0HG@�
�*RRJOH�6FKRODU@

���� +VLHK�/&��/LQ�+&��/HH�*6���JLQJ�RI�YHVWLEXODU�
IXQFWLRQ� HYDOXDWHG� XVLQJ� FRUUHODWLRQDO�
YHVWLEXODU�DXWRURWDWLRQ� WHVW��&OLQ�,QWHUY��JLQJ�
������������������ �30&� IUHHDUWLFOH@� �3XE0HG@�
�*RRJOH�6FKRODU@

���� -XGJH�-2��.LQJ�0%��:KLSSOH�5��&OLYH�-��:ROIVRQ�
/,�� '�QDPLF� EDODQFH� LQ� ROGHUSHUVRQV�� HIIHFWV�
RI� UHGXFHG� YLVXDO� DQG�SURSULRFHSWLYH� LQSXW�� -�
*HURQWRO� �� %LRO� 6FL� 0HG6FL� �����������0����
������3XE0HG@��*RRJOH�6FKRODU@
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