
��������R��������LF��LR������������

��LJL�DO���WLFOH

��WKRU� �IILOLDWLRQ�� �6WXGHQW�� ��VVLVWDQW� 3URIHVVRU��
����VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI� 3K\VLRWKHUDS\��
6KUL� *XUX� 5DP� 5DL� 8QLYHUVLW\�� � 3DWHO� 1DJDU�� 'HKUDGXQ��
8WWUDNKDQG���������,QGLD�

&RUUHVSRQGLQJ���WKRU��1LUDM�.�PDU���VVRFLDWH�3URIHVVRU���
'HSDUWPHQW�RI�3K\VLRWKHUDS\��6KUL�*XUX�5DP�5DL�8QLYHUVLW\���
3DWHO�1DJDU��'HKUDGXQ��8WWUDNKDQG���������,QGLD�

(�PDLO��GUQLUDMNXPDU���JPDLO�FRP

�EVWUDFW

,�W�RG�FWLR���&KURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��&23'��LV�D�PDMRU�FDXVH�RI�FKURQLF�PRUELGLW\�DQG�PRUWDOLW\�
worldwide.�COPD�is�characterized�by�persistent�expiratory��ow�limitation�which�is�usually�progressive.�Dyspnea�
LV� WKH�PRVW�SURPLQHQW� H[HUFLVH�OLPLWLQJ� V\PSWRP� RI� WKH�GLVHDVH��ZKLFK� OHDGV� WR� FKURQLF� DYRLGDQFH� RI� SK\VLFDO�
DFWLYLWLHV��

,QVSLUDWRU\�PXVFOH�WUDLQLQJ��,07��KDV�IUHTXHQWO\�EHHQ�DSSOLHG�LQ�SDWLHQWV�ZLWK�FKURQLF�REVWUXFWLYH�SXOPRQDU\�
GLVHDVH��&23'��WR�LPSURYH�LQVSLUDWRU\�PXVFOH�IXQFWLRQ��H[HUWLRQDO�G\VSQHD��DQG�H[HUFLVH�WROHUDQFH��5HVXOWV�RI�WKH�
ODWHVW�PHWD�DQDO\VLV� LQGLFDWH� WKDW� ,07� DV� D� VWDQG�DORQH� WUHDWPHQW� \LHOGV� FOLQLFDOO\�PHDQLQJIXO� LPSURYHPHQWV� LQ�
LQVSLUDWRU\�PXVFOH�VWUHQJWK�DQG�HQGXUDQFH��IXQFWLRQDO�H[HUFLVH�FDSDFLW\��G\VSQHD��DQG�TXDOLW\�RI�OLIH��

�LP� RI� �W�G��� �7R�&RPSDUH� WKH�(IIHFWLYHQHVV� RI� ,QVSLUDWRU\�0XVFOH�7UDLQLQJ� DQG�7KUHVKROG�GHYLFH� �,07�� LQ�
SDWLHQWV�ZLWK�&KURQLF�2EVWUXFWLYH�3XOPRQDU\�'LVHDVH�

�HWKRGRORJ��� 7KLV� LV�D� FRPSDUDWLYHVWXG\� � DQG� VWXG\�GRQH� LQ�23'�DQG� ,3'�RI� 60,+�3DWHO�1DJDU��'HKUDGXQ�
�8.�����WRWDO�RI����VXEMHFWV�RI�HLWKHU�JHQGHU��GLDJQRVHG�WR�KDYH�PLOG��PRGHUDWH�DQG�VHYHUH�&23'�ZHUH�LQFOXGHG�LQ�
WKHVWXG\�DQG�UDQGRPO\�GLYLGHG�LQWR���JURXSV����LQ�HDFK�L�H���*URXS����,QVSLUDWRU\�PXVFOH�WUDLQLQJ�DQG�7KUHVKROG�
JURXS��,07���JURXS�%��

/LPLWDWLR��RI��W�G���7KH�VWXG\�LV�FRQGXFWHG�IRU�D�VKRUW�GXUDWLRQ�DQG�VWXG\�VKRZV�RQO\�LPPHGLDWH�HIIHFWV�DQG�QRW�
WKH�ORQJ�WHUP�HIIHFWV�

3URSHU�IROORZ�XS�LV�QRW�GRQH�ZLWK�WKH�SDWLHQWV�GXH�WR�&29,'����3DQGHPLF�

7RWDO�VL]H�RI�SRSXODWLRQ�JURXS�VWXGLHG�ZDV�VPDOO�

,Q�WKLV�VWXG\��WKH�HIIHFWV�RI�H[WULQVLF�IDFWRUV�VXFK�DV�DGPLQLVWUDWLRQ�RI�GUXJV�OLNH�%URQFKRGLODWRUV��%HWD�EORFNHUV��
&RUWLFRVWHURLGV��HWF��DQG�LQWDNHV�RI�FDIIHLQH�LQ�WKH�GLHW�DUH�QRW�FRQVLGHUHG�ZKLOH�LQFOXGLQJ�SDWLHQWV�LQ�WKH�VWXG\�

��W��H��HVHD�FK��6WXG\�FDQ�EH�GRQH�RQ�ODUJHUSRSXODWLRQ��)XUWKHU�VWXG\�FDQ�EH�GRQH�WR�FKHFN�WKH�FRPELQHG�HIIHFWV�
RI� ,QVSLUDWR\� PXVFOH� WUDLQLQJ� DQG� 7KUHVKROG�'HYLFHV�� 7KH� H[DFW� PHFKDQLVP� EHKLQG� WKH� UHGXFWLRQ� RI� G\VSQHD�
IROORZLQJ�,QVSLUDWRU\�PXVFOH�WUDLQLQJ�DQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�UHGXFWLRQ�RI�G\VSQHD�DQG�7KUHVKROG�'HYLFH�
FDQ�EH�VWXGLHG�LQ�PRUH�GHWDLO��7KH�GXUDWLRQ�RI�VWXG\�FDQ�EH�LQFUHDVHG�

&R�FO�VLR����QDO\]LQJ�DQG�FRPSDULQJ�ERWK�JURXSV�SUH�DQG�SRVW�GDWD��DOWKRXJK�ERWK�JURXS�VKRZV�VLJQLILFDQW�
GLIIHUHQFHV�ZLWK�LQ�WKH�JURXSV�DQG�EHWZHHQ�WKH�JURXSV�EXW�JURXS����([HUFLVH�*URXS��VKRZV�VOLJKWO\�PRUH�VLJQLILFDQW�
LPSURYHPHQW�LQ�ERWK�RXWFRPH�PHDVXUHV�

7KHUHIRUH��UHVXOWV�VXJJHVW�WKDW�DIWHU���ZHHN�RI�,QVSLUDWRU\�PXVFOH�WUDLQLQJ�DQG�WKUHVKROG�GHYLFH�,07���ERWK�JURXS�
VKRZV�LPSURYHPHQW�LQ�'\VSQHD�EXW�,QVSLUDWRU\�PXVFOH�WUDLQLQJ�VKRZV�PRUH�LPSURYHPHQW�LQ�'\VSQHD�LQ�&23'�
SDWLHQWV�

.H��RUGV��&23'��'\VSQRHD��,QVSLUDWRU\�0XVFOH�7UDLQLQJ��7KUHVKROG�GHYLFH��IRUFHG�H[SLUDWRU\�YROXPH��%',�
7',�VFDOH��P05&�

�R��WR�FLWH�WKLV�DUWLFOH�

%KDZDQD�'DQL��9LFKLWUD�%DOLZDQ��3RWVDQJEDP�1DQGLWD�HW�DO��7R�&RPSDUH�WKH�(IIHFWLYHQHVV�RI�,QVSLUDWRU\�0XVFOH�7UDLQLQJ�DQG�
7KUHVKROG�'HYLFH��,07��LQ�3DWLHQWV�ZLWK�&23'��3K\VLRWKHUDS\�DQG�2FFXSDWLRQDO�7KHUDS\�-RXUQDO��������������������

3K\VLRWKHUDS\�DQG�2FFXSDWLRQDO�7KHUDS\�-RXUQDO

9ROXPH����1XPEHU����2FWREHU��'HFHPEHU�����

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

,QWURG�FWLRQ

&KURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��&23'��LV�
D�PDMRU� FDXVH�RI� FKURQLF�PRUELGLW\�DQG�PRUWDOLW\�
ZRUOGZLGH�� &23'� LV� FKDUDFWHUL]HG� E\� SHUVLVWHQW�
expiratory� �ow� limitation� which� is� usually�

7R�&RPSDUH�WKH�(IIHFWLYHQHVV�RI�,QVSLUDWRU��0�VFOH�7UDLQLQJ�DQG�
7KUHVKROG��HYLFH��,07��LQ�3DWLHQWV��LWK�&23�

�KD�DQD��DQL����9LFKLWUD��DOL�DQ���3RWVDQJEDP�1DQGLWD���1LUDM�.�PDU�
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SURJUHVVLYH�� '\VSQHD� LV� WKH� PRVW� SURPLQHQW�
H[HUFLVH�OLPLWLQJ� V\PSWRP� RI� WKH� GLVHDVH�� ZKLFK�
OHDGV�WR�FKURQLF�DYRLGDQFH�RI�SK\VLFDO�DFWLYLWLHV��

&KURQLF� EURQFKLWLV� DQG� HPSK\VHPD� DUH� WKH�
GLVHDVH� HQWLWLHV� WKDW� PD\� EH� SUHVHQW� LQ� YDU\LQJ�
FRPELQDWLRQV� LQ� LQGLYLGXDOV� ZLWK� &23'�� ZLWK�
G\VSQHD� DQG� H[HUFLVH� LQWROHUDQFH� EHLQJ� WKH� PRVW�
SUHYDOHQW�SUHVHQWLQJ�FRPSODLQWV��7KH�PHFKDQLVPV�
IRU� G\VSQHD� DQG� H[HUFLVH� LQWROHUDQFH� DUH�
PXOWLIDFWRULDO� DQG� LQFOXGH� LQFUHDVHG� UHVLVWDQFH� WR�
air�ow�(especially�during�expiration),�impaired�gas�
H[FKDQJH�UHVXOWLQJ�LQ�K\SR[HPLD�DQG�K\SHUFDSQLD��
dynamic� hyperin�ation,� and� skeletal� muscle�
G\VIXQFWLRQ��

0F.HQ]LH�HW�DO�� LQ������SURSRVHG�WKDW�,Q�&23'�
SDWLHQWV�SURJUHVVLRQ�OHDGV�WR�G\VSQRHD�WKDW�LV�IURP�
EHLQJ� SUHVHQW� RQO\� GXULQJ� H[HUWLRQ� WR� XOWLPDWHO\�
EHFRPLQJ� DQ� GLVDEOHG� IHDWXUH� GXULQJ� DFWLYLWLHV� RI�
GDLO\� OLYLQJ� ZLWK� GHFUHDVH� KHDOWK� UHODWHG�� TXDOLW\�
RI� OLIH� �DQG� DOVR� VWDWHV� WKDW� G\VSQRHD� LV� LQVLGLRXV�
LQ�RQVHW�DQG�DFFRXQW� LQFRUUHFWO\�IRU�DJHLQJ�HIIHFW��
Dyspnoea� has� been� de�ned� as� “experience� a�
VXEMHFWLYH�H[SHULHQFH�RI�EUHDWKLQJ�GLVFRPIRUW� WKDW�
FRQVLVWV� RI� TXDOLWDWLYHO\� GLVWLQFW� VHQVDWLRQV� WKDW�
YDU\�LQ�LQWHQVLW\��

,QVSLUDWRU\� SUHVVXUH� WKUHVKROG� ORDGLQJ� GHYLFH�
D� GHYLFH� WKDW� LV� XVHG� WR� LPSURYH� WKH� ZRUVHQLQJ�
G\VSQRHD�DQG� LQFUHDVH� WKH�VWUHQJWK�RI�UHVSLUDWRU\�
PXVFOHV� LQ� &23'� SDWLHQWV�� LQVSLUDWRU\� SUHVVXUH�
WKUHVKROG� ORDGLQJ� GHYLFH�ZKLFK� UHTXLUHV� SDWLHQWV�
to� produce� an� inspiratory� pressure� suf�cient� to�
RYHUFRPH� D� QHJDWLYH� SUHVVXUH� ORDG� DQG� WKHUHE\�
LQLWLDWH� LQKDODWLRQ�� 7KUHVKROG� ORDGLQJ� DOORZV� D�
signi�cant� variable� intensity� by� providing� near�
�ow� independent� resistance� to� inspiration.� The�
WKUHVKROG�GHYLFH�LQFOXGH�UHVLVWDQFH�LQ�VHYHUDO�ZD\V�
WKDW�LV�ZLWK�D�ZHLJKWHG�SOXQJHU��D�VROHQRLG�YDOYH��
D�FRQVWDQW�QHJDWLYH�SUHVVXUH�V\VWHP�RU�D�VSULQJ��
ORDGHG�SRSSHW�YDOYH��

,QVSLUDWRU\�PXVFOH�WUDLQLQJ��,07��KDV�IUHTXHQWO\�
EHHQ� DSSOLHG� LQ� SDWLHQWV�ZLWK� FKURQLF� REVWUXFWLYH�
SXOPRQDU\�GLVHDVH��&23'��WR�LPSURYH�LQVSLUDWRU\�
PXVFOH� IXQFWLRQ�� H[HUWLRQDO�G\VSQHD��DQG� H[HUFLVH�
WROHUDQFH�� 5HVXOWV� RI� WKH� ODWHVW� PHWD�DQDO\VLV�
LQGLFDWH�WKDW�,07�DV�D�VWDQG�DORQH�WUHDWPHQW�\LHOGV�
FOLQLFDOO\�PHDQLQJIXO�LPSURYHPHQWV�LQ�LQVSLUDWRU\�
PXVFOH�VWUHQJWK�DQG�HQGXUDQFH��IXQFWLRQDO�H[HUFLVH�
FDSDFLW\��G\VSQHD��DQG�TXDOLW\�RI�OLIH��

7KUHVKROG� GHYLFH�� ,QVSLUDWRU\� PXVFOH� WUDLQLQJ�
ZLWK� D� SUHVVXUH� WKUHVKROG� UHVLVWLYH� WUDLQLQJ�
GHYLFH�ZDV� WKH� LQWHUYHQWLRQ�� 7KH� ,07�GHYLFH� LV� D�
FRPPHUFLDOO\� DYDLODEOH� OLJKWZHLJKW� FOHDU� SODVWLF�
F\OLQGHU� �ZHLJKW�� ����J�� GLDPHWHU�� ����FP�� WKDW�

FRQWDLQV� D� VSULQJ�ORDGHG� YDOYH� DW� RQH� HQG� DQG� D�
mouthpiece�on�the�other.�The�valve�blocks�air��ow�
until� the� patient� generates� suf�cient� inspiratory�
SUHVVXUH� WR� RYHUFRPH� WKH� UHVLVWDQFH� SURYLGHG� E\�
WKH�VSULQJ�ORDGHG�YDOYH��7KH�WKUHVKROG�SUHVVXUH�LV�
independent�of�air�ow�rate�or�breathing�frequency.�

�LP�RI��W�G�

�7R� &RPSDUH� WKH� (IIHFWLYHQHVV� RI� ,QVSLUDWRU\�
0XVFOH� 7UDLQLQJ� DQG� 7KUHVKROG� GHYLFH� �,07�� LQ�
SDWLHQWV� ZLWK� &KURQLF� 2EVWUXFWLYH� 3XOPRQDU\�
'LVHDVH�

1HHG�RI��W�G�

5HVSLUDWRU\� PXVFOH� ZHDNQHVV� PD\� FRQWULEXWH� WR�
G\VSQHD�DQG�SRRU�H[HUFLVH�SHUIRUPDQFH��7KHUHIRUH��
LW� LV� UDWLRQDO� WR� WU\� LQVSLUDWRU\� PXVFOH� WUDLQLQJ�
LQ� WKHVH� SDWLHQWV�� WR� HQKDQFH� UHVSLUDWRU\� PXVFOH�
IXQFWLRQ� DQG� SRWHQWLDOO\� UHGXFH� WKH� VHYHULW\� RI�
EUHDWKOHVVQHVV�DQG�LPSURYH�H[HUFLVH�WROHUDQFH�

7KHUH�LV�OHVV�VWXG\�UHODWHG�WR�GLUHFW�FRPSDULVRQ�RI�
,QVSWDURU\�PXVFOH�WUDLQLQJ�DQG�WKUHVKROG�GHYLFH�LQ�
&23'�SDWLHQWV�6R�WKH�QHHG�DULVHV�WR�ZKLFK�WKHUDS\�
LV�PRUH�HIIHFWLYH�

�QRWKHU�QHHG�LV�WKDW�7KH�KRVSLWDO�VWD\�RI�&23'�
SDWLHQWV� LV� OHVV� WKDQ� RQH�ZHHN�� VR�ZH� FDQ� WHDFK� D�
KRPH�SURJUDPH�WR�WKH�SDWLHQW�ZKLFK�ZLOO�KHOSIXO�WR�
LQFUHDVH�WKH�TXDOLW\�RI�OLIH�DQG�UHGXFH�WKH�G\VSQHD��
WKH� SUHVVXUH� WKUHVKROG� GHYLFH� LV� H[SHQVLYH� DQG�
HFRQRPLFDOO\�ZHDNHU�VWDWXV�3DWLHQWV�FDQQRW�DIIRUG�
LW�

��USR�H�RI�6W�G�

,Q�&23'�SDWLHQWV� WKHUH� LV�GHFUHDVHG�VWUHQJWK�DQG�
HQGXUDQFH�RI�GLDSKUDJP�PXVFOH�ZKLFK�LV�WKH�PDLQ�
LQVSLUDWRU\� PXVFOH�� 7KH� LQVSLUDWRU\� PXVFOHV� DUH�
SODFHG� DW� D� VXERSWLPDO� OHQJWK� IRU� JHQHUDWLRQ� RI�
muscle� tension� due� to� over� in�ation.� Hence� the�
GLDSKUDJP� LV� VXVFHSWLEOH� WR� IDWLJXH� DV� D� UHVXOW� RI�
LQFUHDVHG� ORDGLQJ� DQG� GLPLQLVKHG� �FDSDFLW\�� WR�
SURGXFH� LQVSLUDWRU\� IRUFH�� 6R� WKH� SXUSRVH� RI� WKH�
VWXG\� LV� WR� LPSURYH�G\VSQRHD��TXDOLW\�RI� OLIH� DQG�
LPSURYH�H[HUFLVH�SHUIRUPDQFH�

��SRWKH�L�

��SH�LPH�WDO���SRWKHVLV�

,QVSLUDWRU\�PXVFOHV�WUDLQLQJ�PD\�EH�PRUH�HIIHFWLYH�
WKDQ� WKH� WKUHVKROG� GHYLFH� �,07�� WR� LPSURYH�
G\VSQRHD�LQ�SDWLHQWV�ZLWK�&23'�
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,QVSLUDWRU\� PXVFOHV� WUDLQLQJ� PD\� QRW� EH� PRUH�
HIIHFWLYH�WKDQ�WKH�WKUHVKROG�GHYLFH��,07��WR�LPSURYH�
G\VSQRHD�LQ�SDWLHQWV�ZLWK�&23'�

5HYLH��RI�/LWHUDW�UH

&DWKDULQQH� HW� DO�� ����� GLG� D� VWXG\� RQ� (IIHFWV�
RI� GLIIHUHQW� PRGDOLWLHV� RI� LQVSLUDWRU\� PXVFOH�
WUDLQLQJ� DV� DQ� DGG�RQ� WR� FRQYHQWLRQDO� WUHDWPHQW�
RI� SDWLHQWV� ZLWK� FKURQLF� REVWUXFWLYH� SXOPRQDU\�
GLVHDVH� �&23'��� VWXG\�SURWRFRO� IRU�D� UDQGRPL]HG�
FRQWUROOHG� WULDO� WKH� EHVW� ,07� PRGDOLW\� PD\� EH�
LQFOXGHG� LQ� FRQYHQWLRQDO� 35� SURJUDPV�� WKXV�
RSWLPL]LQJ�WKH�WKHUDSHXWLF�PDQDJHPHQW�RI�&23'�
patients.�We�also�hope�that�these��ndings�endorse�
DGMXVWPHQWV�WR�WKH�PRGDOLWLHV�XVHG�IRU�UHVSLUDWRU\�
PXVFOH� VWUHQJWKHQLQJ�� DV� ZH� EHOLHYH� WKDW� D� ZHOO�
LPSOHPHQWHG�WKHUDSHXWLF�SURJUDP�PD\�UHGXFH�WKH�
PRUELGLW\�PRUWDOLW\�UDWHV�IRU�WKHVH�LQGLYLGXDOV�DV�
ZHOO�DV�LPSURYH�WKHLU�TXDOLW\�RI�OLIH��

�� VWXG\� GRQH� E\� 5HQDWD� 3� %RVVR� �9DQHOOL� HW�
DO����UHSRUWHG�WKDW�WKHUH�LV�UHGXFWLRQ�RI�G\VSQRHD�
RQ� H[HUWLRQ�ZKLFK� LV�PRVW� FRPPRQ� V\PSWRPV� RI�
&23'�SDWLHQWV�DQG�WKH�LQVSLUDWRU\�PXVFOHV�EHFRPH�
VWUHQJWKHQHG��WKH�FDSDFLW\�RI���SHUIRUPLQJ�SK\VLFDO�
H[HUFLVH� LV� LQFUHDVHG� DIWHU� SHUIRUPLQJ� LQVSLUDWRU\�
PXVFOH� WUDLQLQJ� DQG� FDOLVWKHQLFV� �DQG�EUHDWKLQJ�
H[HUFLVHV� ZKLFK� DUH� DVVRFLDWHG� ZLWK� SK\VLFDO�
WUDLQLQJ�LQ�&23'�SDWLHQWV��

5HQDWD�3��%DVVR�9DQHOOLHW�DO������GLG�D�VWXG\�RQ�
5HSURGXFLELOLW\� RI� LQVSLUDWRU\� PXVFOH� HQGXUDQFH�
WHVWLQJ� XVLQJ� 3RZHU� %UHDWKH� IRU� &23'� SDWLHQWV��
�FFRUGLQJ� WR� WKH� UHSURGXFLELOLW\� DQDO\VLV�� XVLQJ�
3RZHU%UHDWKH��FDQ�EH�UHFRPPHQGHG�WR�FDUU\�RXW�
LQVSLUDWRU\� PXVFOH� HQGXUDQFH� WHVWLQJ� XVLQJ� DQ�
LQFUHPHQWDO�WHVW��

Langer� et� al� 2015� �nd� on� their� study� that� IMT�
WHVW�LV�VKRUW�DQG�ODUJHO\�KRPH�EDVHG�,07�SURWRFRO��
LPSURYH� WKH� LQVSLUDWRU\� PXVFOH� IXQFWLRQ� LQ� ERWK�
JURXSV�� �QG� LV� DQ� DOWHUQDWLYH� WR� WUDGLWLRQDO� ,07�
SUDFWLFH� LQ� ERWK� 75)� DQG�07/� JURXS�� WKH� 7)5/�
JURXS� WROHUDWH� KLJKHU� WUDLQLQJ� ORDGV� DQG� VKRZV�
LPSURYHPHQW�LQ� LQVSLUDWRU\�PXVFOH�IXQFWLRQ��WKHQ�
OHVV�LQ�07/�JURXS�LQ�&23'�SDWLHQWV���

Petrovic� M� et� al2012� did� a� study� to� �nd� the�
HIIHFW� RI� ,QVSLUDWRU\� PXVFOH� WUDLQLQJ� �,07�� RQ�
hyperin�ation�in�COPD�patients�and�reported�that�
,07� FDQ� LPSURYH� UHVSLUDWRU\� PXVFOH� HQGXUDQFH��
SHUIRUPDQFH�RI�SK\VLFDO�DFWLYLW\�DQG�DOVR�,07�FDQ�
reduce�dynamic�hyperin�ation�and�breathlessness�
GXULQJ� H[HUFLVH�� 6R� DOO� WKLV� OHDGV� WR� D� JRRG�
SHUIRUPDQFH�RI�SK\VLFDO�H[HUFLVH���

5DNKL� 6KDUPD�� 1LUDM� .XPDU�� 1LVKX� 6KDUPD�
(2019)�et�al.�did�a�study�to���nd�the�effect�Of�Buteyko�
%UHDWKLQJ�7HFKQLTXH��QG�3XUVHG�/LS�%UHDWKLQJ�,Q�
&23'��,Q�WKH�SUHVHQW�VWXG\�ERWK�RI�WKH�WHFKQLTXHV�
DUH� HIIHFWLYH� EXW� WKH�%XWH\NR�EUHDWKLQJ� WHFKQLTXH�
IRXQG� PRUH� HIIHFWLYH� WKDQ� SXUVHG� OLS� EUHDWKLQJ��
There�was�signi�cant� improvement� in�Pulmonary�
)XQFWLRQ�7HVW� LQ�&23'�SDWLHQWV� WKURXJK�%XWH\NR�
EUHDWKLQJ�H[HUFLVH�WKDQ�3XUVHG�/LS�%UHDWKLQJ�IRU���
weeks�in�patients�with�COPD.There�was�signi�cant�
LPSURYHPHQW�LQ�'\VSQRHD�SRVW�%XWH\NR�EUHDWKLQJ�
H[HUFLVH� WKDQ�SXUVHG� OLS� EUHDWKLQJ� IRU� ��ZHHNV� LQ�
SDWLHQWV�ZLWK�&23'���

��VWXG\�FRQGXFW�E\�*HGGHV�(/�HW�DO�������VWDWHV�
WKDW� LQVSLUDWRU\� PXVFOH� WUDLQLQJ� WR� GHWHUPLQH� LWV�
HIIHFW�RQ�LQVSLUDWRU\�PXVFOH�VWUHQJWK�DQG�HQGXUDQFH��
H[HUFLVH�FDSDFLW\��G\VSQRHD�DQG�TXDOLW\�RI� OLIH� IRU�
DGXOWV�ZLWK�FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��
5HVXOWV�LQGLFDWH�WKDW�WDUJHWHG�UHVLVWLYH�RU�WKUHVKROG�
IMT�was�associated�with�signi�cant�improvements�
LQ� VRPH� RXWFRPHV� RI� LQVSLUDWRU\�PXVFOH� VWUHQJWK�
DQG� HQGXUDQFH� �,QVSLUDWRU\� 7KUHVKROG� /RDGLQJ���
H[HUFLVH� FDSDFLW\� �%RUJ� 6FDOH� IRU� 5HVSLUDWRU\�
Effort�(modi�ed�Borg�scale),�Work�Rate�maximum�
�:DWWV���� DQG� G\VSQHD� �7UDQVLWLRQ� '\VSQHD�
,QGH[���ZKHUHDV�,07�ZLWKRXW�D�WDUJHW�RU�QRW�XVLQJ�
WKUHVKROG� WUDLQLQJ� GLG� QRW� VKRZ� LPSURYHPHQW� LQ�
WKHVH�YDULDEOHV���

&URZH�HW�DO������RQ�,QVSLUDWRU\�0XVFOH�7UDLQLQJ�
&RPSDUHG�ZLWK�2WKHU�5HKDELOLWDWLRQ�,QWHUYHQWLRQV�
LQ� �GXOWV� ZLWK� &KURQLF� 2EVWUXFWLYH� 3XOPRQDU\�
'LVHDVH����6\VWHPDWLF�/LWHUDWXUH�5HYLHZ�DQG�0HWD�
�QDO\VLV� UHSRUWHG� WKDW� WKLV� V\VWHPDWLF� UHYLHZ�
RI� WKH� HYLGHQFH� RI� ,07� IRU� DGXOWV� ZLWK� &23'�
GHPRQVWUDWHG� WKDW� ,07� LV� HIIHFWLYH� LQ� LPSURYLQJ�
LQVSLUDWRU\� PXVFOH� VWUHQJWK� DQG� HQGXUDQFH�
FRPSDUHG� WR� HGXFDWLRQ� DORQH�� ,QGLYLGXDO� VWXGLHV�
suggest� the� potential� for� bene�ts� with� IMT�
FRPSDUHG�WR�RWKHU�UHKDELOLWDWLRQ�LQWHUYHQWLRQV�VXFK�
DV� JHQHUDO� H[HUFLVH�� HGXFDWLRQ� RU� RWKHU� EUHDWKLQJ�
WHFKQLTXHV���

*RVVHOLQN� ����� FRQGXFW� D� VWXG\� RQ� %UHDWKLQJ�
WHFKQLTXHV� LQ� SDWLHQWV� ZLWK� FKURQLF� REVWUXFWLYH�
SXOPRQDU\�GLVHDVH��&23'��FRQFOXGHG�WKDW�H[HUFLVH�
SHUIRUPDQFH� ZDV� HQKDQFHG� LQ� SDWLHQWV� ZLWK�
LQVSLUDWRU\� PXVFOH� ZHDNQHVV�� 8VH� RI� DEGRPLQDO�
PXVFOH� FRQWUDFWLRQ� GXULQJ� H[SLUDWLRQ� VHHPV� WR� EH�
bene�cial�to�diaphragm�function,�but�the�effects�on�
G\VSQHD�ZHUH�QRW� VWXGLHG��7KH� WUDQVIHU� HIIHFWV� RI�
EUHDWKLQJ� WHFKQLTXHV�GXULQJ� UHVWLQJ� FRQGLWLRQV� WR�
H[HUFLVH�FRQGLWLRQV�DUH�QRW�ZHOO�HVWDEOLVKHG���

�� VWXG\� GRQH� E\� 6KX�)DQJ� +VLDR� HW� DO�� �����
FRQFOXGHG�WKDW�WKH�LQVSLUDWRU\�PXVFOH�WUDLQLQJ�ZLWK�

%KDZDQD�'DQL��9LFKLWUD�%DOLZDQ��3RWVDQJEDP�1DQGLWD�HW�DO��7R�&RPSDUH�WKH�(IIHFWLYHQHVV�RI�,QVSLUDWRU\��
0XVFOH�7UDLQLQJ�DQG�7KUHVKROG�'HYLFH��,07��LQ�3DWLHQWV�ZLWK�&23'
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WDUJHW�UHVLVWHG�707�VKRZV�WKH�VLPLODU�HIIHFW�OLNH�D�
PRUH�SRSXODU�XVHG�SUHVVXUH�WKUHVKROG��,QVSLUDWRU\�
DQG�DOVR�FDQ�EH�XVHG�LQ�WUHDWPHQW�RI�&23'�SDWLHQW��
7KH�DYDLODELOLW\�RI�WDUJHWHG�UHVLVWLYH�707�DQG�OHVV�
H[SHQVLYH� PDNHV� WKLV� GHYLFH� HDVLO\� WUHDWDEOH� RI�
FKRLFH���

7DQL\D�6LQJK��1LUDM�.XPDU��1LVKX�6KDUPD��������
HW� DO�� FRQGXFWHG� VWXG\� RQ� &KURQLF� %URQFKLWLV� ���
6XEMHFWV� � DQG�GLYLGHG� UDQGRPO\� LQWR� WZR�JURXSV��
QDPHO\�H[SHULPHQWDO�JURXS���DQG�FRQWURO�JURXS�%��
*URXS���ZDV�WUHDWHG�ZLWK��FWLYH�F\FOH�RI�EUHDWKLQJ�
WHFKQLTXH� ZLWK� SRVWXUDO� GUDLQDJH� � DQG� *URXS� %�
UHFHLYHG� DXWRJHQLF�GUDLQDJH�:H� KDYH� VKRZQ� WKDW�
there�is�no�signi�cant�result�between�active�cycle�of�
EUHDWKLQJ� WHFKQLTXH�DORQJ�ZLWK�SRVWXUDO�GUDLQDJH�
DQG� DXWRJHQLF�GUDLQDJH� LQ� FOHDUDQFH� RI� VHFUHWLRQV�
DQG� R[\JHQDWLRQ� LQ� FOLQLFDOO\� GLDJQRVHG� SDWLHQWV�
ZLWK�FKURQLF�EURQFKLWLV��,Q�WKLV�VWXG\���FWLYH�F\FOH�
RI�EUHDWKLQJ�WHFKQLTXH�ZLWK�SRVWXUDO�GUDLQDJH�DQG�
DXWRJHQLF� GUDLQDJH� DUH� HIIHFWLYH� LQGLYLGXDO\� EXW�
comparatively� there� is� no� signi�cant� difference�
EHWZHHQ���JURXSV����

3.3.12.� Alba� Ramı´rez-Sarmiento,� et� al.2002� did�
D�VWXG\�RQ�,QVSLUDWRU\�0XVFOH�7UDLQLQJ�LQ�3DWLHQWV�
ZLWK� &KURQLF� 2EVWUXFWLYH� 3XOPRQDU\� 'LVHDVH�
,QFUHDVH� LQ� ERWK� WKH� VWUHQJWK� DQG� HQGXUDQFH� RI�
WKH� LQVSLUDWRU\� PXVFOHV� ZHUH� REVHUYHG� LQ� WKH�
LQVSLUDWRU\� WUDLQLQJ� JURXS�� 7KLV� LPSURYHPHQW� LV�
DVVRFLDWHG�ZLWK� LQFUHDVH� LQ� WKH�SURSRUWLRQ�RI�W\SH�
I��bers�(by�approximately�38%,�p<�0.05)�and�in�the�
size� of� type� II� �bers� (by� approximately� 21%,� p� <�
������LQ�WKH�H[WHUQDO�LQWHUFRVWDO�PXVFOHV��1R�FKDQJHV�
ZHUH� REVHUYHG� LQ� WKH� FRQWURO� PXFOHV�� 7KH� VWXG\�
GHPRQVWUDWHV� WKDW� LQVSLUDWRU\� WUDLQLQJ� LQGXFHV� D�
speci�c�functional�improvement�of�the�inspiratory�
PXVFOHV� DQG� DGDSWLYH� FKDQJHV� LQ� WKH� VWUXFWXUH� RI�
H[WHUQDO�LQWHUFRVWDO�PXVFOHV���

�QGUHZ� KDUYHUHW� DO������ D� VWXG\� RQ� 7DUJHWHG�
,QVSLUDWRU\�0XVFOH�7UDLQLQJ�,PSURYHV�5HVSLUDWRU\�
0XVFOH�)XQFWLRQ�DQG�5HGXFHV�'\VSQHD�LQ�3DWLHQWV�
ZLWK� &KURQLF� 2EVWUXFWLYH� 3XOPRQDU\� 'LVHDVH�
FRQFOXGHG� WKDW� 7DUJHWHG� ,QVSLUDWRU\� PXVFOH�
WUDLQLQJ�PD\�HQKDQFH�UHVSLUDWRU\�PXVFOH� IXQFWLRQ�
DQG�UHGXFH�G\VSQRHD�LQ�V\PSWRPDWLF�SDWLHQWV�ZLWK�
PRGHUDWH�WR�VHYHUH�FKURQLF�REVWUXFWLYH�SXOPRQDU\�
GLVHDVH���

-D\D� 1HJL�� 1LUDM� .XPDU� ��� HW� DO�� GLG� VWXG\�
RQ� HIIHFWLYHQHVV� RI� ,QFHQWLYH� 6SLURPHWHU� DQG�
,QVSLUDWRU\� 0XVFOHV� WUDLQHU� LQ� SDWLHQWV� ZLWK�
&KURQLF� 2EVWUXFWLYH� 3XOPRQDU\� 'LVHDVH�� 7KLUW\�
VXEMHFW�ZHUH�VHOHFWHG��DQG�UDQGRPO\�DVVLJQHG�LQWR�
WZR�JURXS�RI����VXEMHFWV�HDFK�QDPHO\�H[SHULPHQWDO�
*URXS���DQG�FRQWURO�*URXS�%��*URXS���ZDV�WUHDWHG�

ZLWK�,QVSLUDWRU\�PXVFOHV�WUDLQHU�DQG�*URXS�%�ZLWK�
,QFHQWLYH� VSLURPHWHU� IRU� D� GXUDWLRQ� RI� �� ZHHNV��
7KLV� VWXG\�SURYLGHG� HYLGHQFH� WR� VXSSRUW� WKH� XVH�
RI� ,QFHQWLYH� 6SLURPHWHU� DQG�5HVLVWLYH� ,QVSLUDWRU\�
'HYLFHV� WR� LPSURYH� YHQWLODWRU\� PXVFOH� VWUHQJWK�
LQ�SDWLHQWV�ZLWK�PLOG�WR�VHYHUH�G\VSQHD�LQ�&23'��
,Q� FRQFOXVLRQ�� ERWK� WKH� WUHDWPHQW� SURJUDPV� DUH�
LQVSLUDWRU\� PXVFOHV� WUDLQHU� LV� PRUH� HIIHFWLYH� WKH�
LQFHQWLYH� VSLURPHWHU� LQ� LPSURYLQJ� ,QVSLUDWRU\�
&DSDFLW\�DQG�UHGXFLQJ�G\VSQHD�ZKLFK�FRXOG�EH�GXH�
WR�LPSURYHPHQW�LQ�YHQWLODWRU\�PXVFOH�VWUHQJWK���

0HWHULDO�DQG�0HWKRG

�DPSOH

���3DWLHQWV�ZLWK�&23'�ZKR�ZHUH�ZLOOLQJ� WR� WDNH�
WUHDWPHQW� IRU� IRXU� ZHHNV� VHVVLRQ� DIWHU� D� ZULWWHQ�
FRQVHQW�ZHUH� WDNHQ�DQG�GLYLGHG� LQWR� WZR�JURXSV��
JURXS���DQG�JURXS�%�����SDWLHQWV�ZHUH�LQFOXGHG�LQ�
group��rst�and�15�in�group�second.This�study�was�
DQ�H[SHULPHQWDO�GHVLJQ�LQYROYLQJ�WKH�FRPSDUDWLYH�
DQDO\VLV� RI� WZR� JURXS� WUHDWHG� ZLWK� H[HUFLVH� DQG�
LQVSLUDWRU\� PXVFOHV� WUDLQHU� DQG� DVVHVVHG� E\�
GHSHQGHQW� YDULDEOHV�QDPHO\�P05&�DQG� %DVHOLQH�
G\VSQHD�LQGH[�7KLV�VWXG\�ZDV�FRQGXFWHG�LQ�60,+�
+RVSLWDO�� 'HSDUWPHQW� RI� 3K\VLRWKHUDS\�� 3DWHO�
1DJDU��'HKUDGXQ���VDPSOH� RI���� VXEMHFWV�HDFK� LQ�
��JURXSV�ZHUH�VHOHFWHG�DFFRUGLQJ�WR�LQFOXVLRQ�DQG�
H[FOXVLRQ�FULWHULD�,QFOXVLRQ�FULWHULD�LQFOXGHV��&23'�
ZLWK�DFXWH��PRGHUDWH�VHYHUH��1R��JH�OLPLWDWLRQV��
%RWK� VH[�� 3DWLHQW� ZLWK� DQ� DELOLW\� WR� SHUIRUP�
LQVSLUDWRU\� PXVFOH� WUDLQLQJ�([FOXVLRQ� FULWHULD�
LQFOXGHV�0XVFXORVNHOHWDO� FRQGLWLRQV� L�H�� EDUUHO�
FKHVW�� &DUGLRYDVFXODU� FRQGLWLRQV� DQG� 5HVWULFWLYH�
disease.� Outcome� measures-MMRC� (Modi�ed�
0HGLFDO� 5HVHDUFK� '\VSQRHD� ,QGH[�� DQG� %DVHOLQH�
'\VSQRHD� ,QGH[� �%',�� DQG� 7UDQVLWLRQ� G\VSQRHD�
LQGH[���0DWHULDOV�XVHG�'DWD�FROOHFWLRQ�VKHHW��:ULVW�
ZDWFK�� 7LPHU�� (TXLSPHQWV�� 7KUHVKROG� LQVSLUDWRU\�
PXVFOH�WUDLQLQJ�GHYLFH��3KLOLSV�&RPSDQ\�

)LJ������0DWHULDOV�XVHG�LQ�6WXG\

�URFHG�UH

•� 7KH� VXEMHFWV� ZLOO� EH� LQIRUPHG� UHJDUGLQJ� WKH�
SXUSRVH�DQG�SURFHGXUH�RI�WKH�VWXG\�

•� 7KH� VXEMHFWV� PHHWLQJ� XS� ZLWK� WKH� LQFOXVLRQ�
FULWHULD� ZLOO� EH� UHFUXLWHG� IRU� WKH� VWXG\� DIWHU�
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REWDLQLQJ�D�GXO\�VLJQHG�FRQVHQW�IRUP�IRU�WKH�
VDPH�

•� �IWHU� UDQGRP� VDPSOLQJ�� VXEMHFWV� ZLOO� EH�
GLYLGHG� LQWR� WZR�JURXSV��HDFK� JURXS� FRQVLVW�
RI����SDWLHQW�RI�ERWK�PDOH�DQG�IHPDOH�

,Q� *URXS� �� VXEMHFWV� ZLOO� SHUIRUP� LQVSLUDWRU\�
PXVFOH� WUDLQLQJ�� (DFK� VHFWLRQ� LV� VXEGLYLGHG� LQWR�
exercises� with� ‘Easy’,� ‘Moderate’� and� ‘Dif�cult’�
classi�cations.� subjects� perform� these� exercises�
�� GD\V� D�ZHHN� DQG� �� VHVVLRQ� RI� ��� PLQ� SHU� GD\��
6XEMHFWV�ZHUH�SRVLWLRQHG�RQ�D� WUHDWPHQW� FRXFK� LQ�
VHPL�IRZOHU�SRVLWLRQ�ZLWK�DGHTXDWH�EDFN�VXSSRUW��
2U� WKH�SRVLWLRQ�RI�SDWLHQW�ZDV�FKDQJHG�DFFRUGLQJ�
WR�WKH�H[HUFLVH�SURWRFRO��

6WUHWFKLQ��DQG�0RELOL�LQ�

3DWLHQW�3RVLWLRQ��7KH�SDWLHQWV�VLWV�RQ�FRXFK�LQ�HDV\�
VWDJH

��RFHG��H�� 3DWLHQW� (OHYDWH� DQG� SXOO� EDFN� WKH�
VKRXOGHUV� �V� VORZO\� EUHDWKH� LQ� WKURXJK� QRVH��
JUDGXDOO\� HOHYDWH� DQG� SXOO� EDFN� ERWK� VKRXOGHUV��
�IWHU� WDNLQJ� D� GHHS� EUHDWK�� VORZO\� EUHDWKH� RXW�
WKURXJK�PRXWK��UHOD[�DQG�ORZHU�WKH�VKRXOGHUV�

•� 6WUHWFKLQJ�WKH�XSSHU�FKHVW��SDWLHQW�3ODFH�ERWK�
KDQGV�RQ�XSSHU�FKHVW�� 3XOO� EDFN�HOERZV�DQG�
SXOO� GRZQ� WKH� FKHVW� ZKLOH� OLIWLQJ� FKLQ� DQG�
LQKDOLQJ� D� GHHS� EUHDWK� WKURXJK� QRVH�� �QG�
([SLUH�VORZO\�WKURXJK�PRXWK�DQG�UHOD[�

•� 6WUHWFKLQJ�WKH�EDFN�PXVFOH��SDWLHQW�+ROG�KDQGV�
LQ� IURQW� RI� FKHVW�� �V� SDWLHQW� VORZO\� EUHDWKH�
LQ� WKURXJK� QRVH�� KDQG� PRYHV� IURQWZDUGV�
DQG� GRZQ�� DQG� VWUHWFK� WKH� EDFN�� �IWHU� GHHS�

LQVSLUDWLRQ�� VORZO\� EUHDWKH� RXW� DQG� UHVXPH�
WKH�RULJLQDO�SRVLWLRQ��

•� (OHYDWLQJ� WKH� HOERZ�� SDWLHQW�+ROG� RQH� KDQG�
EHKLQG�KHDG��7KHQ�7DNH�D�GHHS�EUHDWK�WKURXJK�
QRVH��:KLOH�VORZO\� H[KDOLQJ� WKURXJK�PRXWK��
VWUHWFK�WKH�WUXQN�E\�UDLVLQJ�HOERZ�DV�KLJK�DV�LV�
HDVLO\�SRVVLEOH��5HWXUQ�WR�WKH�RULJLQDO�SRVLWLRQ�
ZKLOH�EUHDWKLQJ�QRUPDOO\��5HSHDW�WKH�SURFHVV�
XVLQJ�WKH�DOWHUQDWH�KDQG�EHKLQG�WKH�KHDG���

�LDSKUD�P��UHDWKLQ�

Patient�position:�patient�is�in�semi�ower’s�position.

�URFHG�UH

•� &RPPHQFH�GLDSKUDJP�EUHDWKLQJ�DW�WKH�HQG�RI�
D�QRUPDO�H[KDODWLRQ�

•� :LWK� SDOPV� SODFHG� OLJKWO\� RQ� WKH� ULEV� ZLWK�
the��ngers�facing�forwards�and�the�tips�of�the�
�ngers�almost�touching�at�the�end�of�a�normal�
H[KDODWLRQ��

•� 3DWLHQW� .HHS� WKH� DEGRPHQ�� VKRXOGHUV� DQG�
FKHVW�UHOD[HG��DQG�WDNH�D�GHHS��VORZ�LQKDODWLRQ�
WKURXJK�QRVH��

•� 2Q�LQKDODWLRQ��DVN�WKH�SDWLHQW�WR�VHH�DQG�IHHO�
WKH� DEGRPHQ� EXOJH� IRUZDUGV� DQG� ULEV�PRYH�
VLGHZD\V�DQG�IRUZDUGV��

•� And�Watch�your��nger�tips�and�try�to�move�
WKHP�DSDUW�XVLQJ�\RXU�DEGRPHQ�DV�\RX�LQKDOH�

•� *XLGH� WKH� SDWLHQW� WKDW� LI� FKHVW� ULVHV�� WKH�
GLDSKUDJP�LV�QRW�EHLQJ�XVHG�SURSHUO\���UHOD[�
WKH�VKRXOGHUV�DQG�FKHVW�

•� ([KDODWLRQ�VKRXOG�EH�UHOD[HG��ZLWK�QR�PXVFOH�

%KDZDQD�'DQL��9LFKLWUD�%DOLZDQ��3RWVDQJEDP�1DQGLWD�HW�DO��7R�&RPSDUH�WKH�(IIHFWLYHQHVV�RI�,QVSLUDWRU\��
0XVFOH�7UDLQLQJ�DQG�7KUHVKROG�'HYLFH��,07��LQ�3DWLHQWV�ZLWK�&23'

)LJ�����*URXS���3DWLHQW�3HUIRUPLQJ�'LDSKUDJPDWLF�([HUFLVH
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DFWLYLW\���DOORZ�WKH�DLU�WR�¶IDOO�RXW��RI�WKH�FKHVW�
DV�OXQJV�DQG�ULE�FDJH�¶VSULQJ��EDFN�

•� %H�FDUHIXO�QRW�WR�KROG�WKH�EUHDWK�DW�WKH�HQG�RI�
WKH�LQKDODWLRQ���UHOD[�DQG�OHW�WKH�DLU�IDOO�RXW�

•� 'LDSKUDJP� EUHDWKLQJ� WUDLQLQJ� SURJUDPPHV�
KDYH� EHHQ� VKRZQ� WR� LPSURYH� GLDSKUDJP�
PRELOLW\� DQG�H[HUFLVH� WROHUDQFH� �3DXOLQ�HW� DO��
������<DPDJXWL�HW�DO����������)LJ����@

�O�WHDO��ULG�H

�DWLH�W��RVLWLR���3DWLHQW�OLHV�RQ�KLV�EDFN�

��RFHG��H

•� The�patient��exed�his�knees,�hip�and�resting�
WKH� ERWK� KDQGV� RQ� WKH� VLGH� RI� WKH� ERG\� DQG�
WKHQ� FRQWUROOLQJ� WKH� ERG\� ZHLJKW� XVLQJ� WKH�
JOXWHDOV�DQG�KDPVWULQJV�

•� 2QFH�LQ�SRVLWLRQ��EUDFH�WKH�DEGRPLQDO�PXVFOHV�
�PD[LPDOO\��DQG�EUHDWKH�VORZO\�DQG�GHHSO\�DW�
DURXQG����EUHDWKV�SHU�PLQXWH�WKURXJKRXW�WKH�
H[HUFLVH��HQVXUH�PDLQWHQDQFH�RI�D�FRPSOHWHO\�
VWUDLJKW�ERG\OLQH�

•� 7KLV� LV� D� JRRG� H[HUFLVH� IRU� WKH� JOXWHDOV� DQG�
KDPVWULQJV�� DV� ZHOO� DV� WKH� WUXQN� DQG� GHHS�
SHOYLF� VWDELOL]HUV�� ,W� FKDOOHQJHV� WKH� DELOLW\� WR�
EUHDWKH� HIIHFWLYHO\� GXULQJ� KLS� H[WHQVLRQ�� )LJ�
���

/H���DL�H

Bene�ts

7KLV� H[HUFLVH� FKDOOHQJHV� WKH� SHOYLF� DQG� ORZ� EDFN�
stabilizers� during� hip� �exion.� As� with� other�
H[HUFLVHV� LQ� WKLV� VXE�VHFWLRQ�� LW� FKDOOHQJHV� WKH�
DELOLW\� WR� PDLQWDLQ� OXPERSHOYLF� VWDELOLW\� ZLWKRXW�
VXVSHQGLQJ�EUHDWKLQJ�

3RVLWLRQ�RI�WKH�SDWLHQW��3DWLHQW�OLHV�RQ�KLV�EDFN�

�URFHG�UH

•� Push� the� back� towards� the� �oor,� but�
FRQFHQWUDWH�RQ�PDLQWDLQLQJ�D�QHXWUDO�VSLQH��LW�
may�help�to�place�the��ngers�under�the�small�
RI�WKH�EDFN��

•� With� the� feet� lightly� in� contact� with� the� �oor,�
VOLGH� ERWK� KHHOV� WRZDUGV� WKH� EXWWRFNV� DQG�
UHWXUQ� LPPHGLDWHO\� WR� WKH�VWDUW�SRVLWLRQ�ZLWK�D�
FRQWUROOHG� FDGHQFH�� ,QKDOH� IRUFHIXOO\� WKURXJK�
WKH�PRXWK�DV�WKH�KHHOV�DUH�PRYHG� WRZDUGV�WKH�
EXWWRFNV� DQG� VZDS� EUHDWKLQJ� SKDVHV� EHWZHHQ�
VHW�

•� 2QFH�LQ�SRVLWLRQ��EUDFH�WKH�DEGRPLQDO�PXVFOHV�
�PD[LPDOO\��DQG�EUHDWKH�VORZO\�DQG�GHHSO\�DW�
DURXQG����EUHDWKV�SHU�PLQXWH�WKURXJKRXW�WKH�
H[HUFLVH�

•� Push� the� back� towards� the� �oor,� but�
FRQFHQWUDWH� RQ� PDLQWDLQLQJ� D� QHXWUDO� VSLQH�
(it� may� help� to� place� the� �ngers� under� the�
small�of�the�back).�For�Moderate�and�Dif�cult�
YHUVLRQV��UDLVH�WKH�IHHW�DERXW����WR����FP����WR�
8�inches)�off�the��oor�and�brace�the�abdominal�

)LJ������*URXS���3DWLHQW�3HUIRUPLQJ�%ULGJLQJ�([HUFLVH

FRUVHW�PXVFOHV��PD[LPDOO\��

•� 7KLV� H[HUFLVH� FKDOOHQJHV� WKH� SHOYLF� DQG� ORZ�
back� stabilizers� during� hip� �exion.� As� with�
RWKHU�H[HUFLVHV�LQ�WKLV�VXE�VHFWLRQ��LW�FKDOOHQJHV�
WKH� DELOLW\� WR� PDLQWDLQ� OXPERSHOYLF� VWDELOLW\�
ZLWKRXW�VXVSHQGLQJ�EUHDWKLQJ���)LJ����@�
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•� 2QFH�LQ�SRVLWLRQ��EUDFH�WKH�DEGRPLQDO�PXVFOHV�
�PRGHUDWHO\��

•� (QVXUH�WKDW�WKH�KLSV�DUH�H[WHQGHG�DV�IDU�DV�LV�
FRPIRUWDEOH�VR�WKDW� WKH�VKRXOGHUV�DUH�EHKLQG�
WKH�KLSV��5HVW�WKH�KDQGV�RQ�WKH�WKLJKV��RU�IROG�
WKH� DUPV� DFURVV� WKH� FKHVW�� 2QFH� LQ� SRVLWLRQ�
LQKDOH�IRUFHIXOO\�WKURXJK�WKH�QRVH��FRPSOHWLQJ�
WKH����UHSHWLWLRQV�FRQWLQXRXVO\�

•� 7KLV�H[HUFLVH�UHTXLUHV�DFWLYDWLRQ�RI�WKH�WUXQN�
VWDELOL]LQJ� PXVFOHV� WR� SUHYHQW� WRSSOLQJ�
EDFNZDUGV�� 7KH� PXVFOHV� LQYROYHG� H[HUW�
FRPSUHVVLYH� IRUFHV� RQ� WKH� FKHVW� ZDOO� DQG�
DEGRPHQ�� ZKLFK� PXVW� EH� RYHUFRPH� GXULQJ�
LQKDODWLRQ�

���(D����D���LFN�8S

3RVLWLRQ�RI�SDWLHQW��3DWLHQW�VWDQG�ZLWK�LQFUHDVH�EDVH�
RI�VXSSRUW�

��RFHG��H

•� 2QFH� LQ� SRVLWLRQ�� DGRSW� D� QHXWUDO� VSLQH�
DOLJQPHQW� DQG� EUDFH� WKH� DEGRPLQDO�PXVFOHV�
�PRGHUDWHO\��

•� 6WDQGLQJ� XSULJKW� ZLWK� IHHW� VKRXOGHU�ZLGWK�
DSDUW�DQG�DUPV�DW�WKH�VLGHV�RI�WKH�ERG\��VTXDW�
GRZQ�DV�LI�WR�SLFN�XS�D�KHDY\�EDJ��7KH�KDQG�
VKRXOG�UHDFK�GRZQ�WR�D�W\SLFDO�KHLJKW�IRU�D�EDJ�
KDQGOH�����WR����FP��RU����WR����LQFKHV���SDXVH�
brie�y�in�the�squat�position�before� returning�
WR�WKH�VWDUW�SRVLWLRQ�

•� 7KHQ�UHDFKLQJ�GRZQ�RQ�WKH�RSSRVLWH�VLGH�IRU�
WKH�QH[W� UHSHWLWLRQ�� ,QKDOH� IRUFHIXOO\� WKURXJK�
WKH�QRVH�GXULQJ�WKH�UHDFK�GRZQ�SKDVH��H[KDOH�

%KDZDQD�'DQL��9LFKLWUD�%DOLZDQ��3RWVDQJEDP�1DQGLWD�HW�DO��7R�&RPSDUH�WKH�(IIHFWLYHQHVV�RI�,QVSLUDWRU\��
0XVFOH�7UDLQLQJ�DQG�7KUHVKROG�'HYLFH��,07��LQ�3DWLHQWV�ZLWK�&23'

�H�HU�H���UO

3DWLHQW�3RVLWLRQ��3DWLHQW�OLHV�RQ�KLV�EDFN��7KH�NQHHV�
DQG�KLS�DUH�H[WHQGHG�

��RFHG��H

•� �VN�WKH�SDWLHQW� WR�7LOW� WKH�SHOYLV�SRVWHULRUO\��
LQKDOLQJ� IRUFHIXOO\� WKURXJK� WKH� PRXWK� ZLWK�
HDFK� SRVWHULRU� WLOW� �VZDS� EUHDWKLQJ� SKDVHV�
EHWZHHQ�VHWV��H[KDOLQJ�GXULQJ�WKH�WLOW��

•� Raise�the�hips�off�the��oor�far�enough�for�the�
WKLJKV�WR�WRXFK�WKH�KDQGV��WKH�KDQGV�VKRXOG�EH�
D�VWDWLRQDU\�WDUJHW��LQKDOLQJ�IRUFHIXOO\�WKURXJK�
WKH�QRVH�ZLWK�HDFK�OLIW��VZDS�EUHDWKLQJ�SKDVHV�
EHWZHHQ�VHWV��H[KDOLQJ�GXULQJ�WKH�WLOW��

•� Raise� the� hips� and� lower� back� off� the� �oor,�
NHHSLQJ� WKH� OHJV� VWUDLJKW� DQG� LQKDOLQJ�
IRUFHIXOO\� WKURXJK� WKH� PRXWK� ZLWK� HDFK� OLIW�
�VZDS�EUHDWKLQJ�SKDVHV�EHWZHHQ�VHWV��H[KDOLQJ�
GXULQJ�WKH�WLOW��

•� 'XULQJ�WKLV�H[HUFLVH��FRPSUHVVLYH��H[SLUDWRU\��
IRUFHV� DUH� H[HUWHG� RQ� WKH� ULE� FDJH� DQG�
DEGRPHQ�� 7KH� H[HUFLVH� WKHUHIRUH� GHYHORSV�
WKH� DELOLW\� WR� LQKDOH� XQGHU� WKHVH� FRQGLWLRQV��
ZKLFK�ZLOO� HQKDQFH� WKH� DELOLW\� WR� EUHDWKH� LQ�
VLWXDWLRQV� ZKHUH� WKH� ERG\� PRYHPHQWV� DQG�
EUHDWKLQJ� DUH� RXW� RI� SKDVH� LQ� WHUPV� RI� WKH�
DFWLRQV�UHTXLUHG�RI�WKH�EUHDWKLQJ�PXVFOHV��L�H���
LQKDOLQJ�GXULQJ�QRQ�UHVSLUDWRU\�DFWLYDWLRQ�RI�
H[SLUDWRU\�PXVFOHV�

���(D���6HDWHG�KLS�(�WHQ�LRQ�

•� 3RVLWLRQ� RI� SDWLHQW�� SDWLHQWV� VLWV� RQ� D� FKDLU��
ZLWK�EDFN�UHVWHG�

)LJ������*URXS��3DWLHQW�3HUIRUPLQJ�/HJ�5DLVH
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ZKHQ� VWDQGLQJ� XS��� �OWHUQDWH� WKLV� SDWWHUQ�
EHWZHHQ� VHWV� VR� WKDW� WKH� H[KDODWLRQ� RFFXUV�
GXULQJ�WKH�DFWLYH�SKDVH�

•� 7KLV�H[HUFLVH�VLPXODWHV�WKH�HYHU\GD\�GHPDQGV�
RI�SLFNLQJ�XS�DQG�FDUU\LQJ�D�EDJ�RI�VKRSSLQJ��
FKDOOHQJLQJ� ERWK� WUXQN� VWDELOL]DWLRQ� DQG�
SRVWXUDO� FRQWURO�� 7KH� IRUPHU� FRPSUHVVHV�
WKH� WUXQN�� ZKHUHDV� WKH� ODWWHU� QHFHVVLWDWHV�
IHHGIRUZDUG� DFWLYDWLRQ� RI� WKH� GLDSKUDJP�
DQG� WUDQVYHUVXVDEGRPLQLV�� 6XSHULPSRVLQJ�
D� FRQWUROOHG� EUHDWKLQJ� GHPDQG� XSRQ� WKHVH�
FKDOOHQJHV�IDFLOLWDWHV�WKH�DELOLW\�WR�PHHW�WKHP�
LQ�GDLO\�OLIH�

���(D���6LW���6WDQG

3DWLHQW�3RVLWLRQ��3DWLHQWV�VLWV�RQ�D�FKDLU�

��RFHG��H

•� %HJLQ� LQ� D� VHDWHG� SRVLWLRQ� ZLWK� WKH� DUPV�
IROGHG�DFURVV� WKH� FKHVW��5LVH� WR� WKH� VWDQGLQJ�
SRVLWLRQ� DV� VZLIWO\� DV� SRVVLEOH�� WKHQ� UHWXUQ�
LPPHGLDWHO\� WR� WKH� VHDWHG� SRVLWLRQ� �XQGHU�
FRQWURO��DQG�UHSHDW��,QKDOH�WKURXJK�QRVH�ZKHQ�
ULVLQJ�� H[KDOH� ZKHQ� VLWWLQJ� �VZDS� EUHDWKLQJ�
SKDVHV� EHWZHHQ� VHWV� VR� WKDW� WKH� H[KDODWLRQ�
RFFXUV�ZKHQ�ULVLQJ�

•� 6LWWLQJ� DQG� VWDQGLQJ� GRHVQ�W� MXVW� UHTXLUH�
DGHTXDWH� VWUHQJWK� LQ� WKH� KLS� DQG� NQHH�
H[WHQVRUV�� LW�DOVR�UHTXLUHV�JRRG�FRUH�VWDELOLW\�
DQG� SRVWXUDO� FRQWURO�� 7\SLFDOO\�� SHRSOH�
LQKDOH�MXVW�EHIRUH�ULVLQJ��DQG�SHUIRUP�D�ZHDN�
9DOVDOYD� WR� SURGXFH� VWDELOLW\� DQG� VWLIIQHVV�
LQ� WKH� WUXQN� DQG� SHOYLV�� 7KLV� H[HUFLVH� ZLOO�
UHGXFH� WKH� UHOLDQFH� XSRQ� WKLV� SQHXPDWLF�
SUHVVXUH� IRU� VWDELOLW\�� UHSODFLQJ� LW�ZLWK� JRRG�
QHXURPXVFXODU�VWUHQJWK�DQG�FRRUGLQDWLRQ��

,Q� *URXS� %�� VXEMHFWV� ZLOO� SHUIRUP� 7KUHVKROG�
'HYLFHV��7KH�SDWLHQWV�ZHUH�SRVLWLRQHG�RQ�WUHDWPHQW�
FRXFK� LQ� VHPL� )RZOHU�V� SRVLWLRQ� ZLWK� DGHTXDWH�
EDFN�UHVW��7KHQ�SDWLHQWV�ZHUH�JLYHQ�D�PRXWK�SLHFH�
of�Resistive�Inspiratory�Device��tted�with�a�speci�c�
DSHUWXUH�RSHQLQJ�GLVF��DQG�QRVH�FOLS�ZDV�SODFHG�RQ�
WKH�QRVH�� VR� WKDW� EUHDWKLQJ�ZDV�GRQH� WKURXJK� WKH�
PRXWK��7KH\�ZHUH�LQVWUXFWHG�WR�LQKDOH�WKURXJK�WKH�
PRXWK�SLHFH�RI�5HVLVWLYH�,QVSLUDWRU\�'HYLFH��ZKLFK�
ZDV�LQVWUXFWHG�WR�NHHS�LQ�WKH�PRXWK�IRU�WKH�SHULRG�
RI���PLQXWH��7KH�WUDLQLQJ�ZDV�JUDGXDOO\�LQFUHDVHG�
LQ�VXFK�ZD\�WKDW�WKH\�ZHUH�DEOH� WR�SHUIRUP�WZLFH�
D� GD\� IRU� ��� WR� ��� PLQXWHV� LQ� HDFK� VHVVLRQ�� 7KH�
SURJUHVVLRQ� ZDV� LQLWLDOO\� IRFXV� RQ� LQFUHDVLQJ� WKH�
GXUDWLRQ� WR� ��� PLQXWHV�� WKHQ� WKH� LQWHQVLW\� ZDV�
LQFUHDVHG�E\�XVLQJ�D�VPDOOHU�DSHUWXUH�GLVF����)LJ����@

)LJ������7UDLQLQJ�ZLWK�7KUHVKROG�'HYLFH
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�DWD���QDO��L�

*UDSK� SDG� SULVP� �9HUVLRQ� ������� VRIWZDUH� ZDV�
XVHG�IRU�GDWD�DQDO\VLV�

7KLV�FKDSWHU�GHDOV�ZLWK�WKH�VWDWLVWLFDO�DQDO\VLV�RI�
WKH���2XWFRPH�PHDVXUHV�WKDW�LV�P05&�DQG�%',�
7',�RI�DOO�LQGLYLGXDO�ZKLFK�ZHUH�DQDO\]HG�RQ�GD\�
RQH��EHIRUH�WKH�VWDUW�RI�WKH�WKHUDS\�DQG�DW�WKH�HQG�RI�
IRXU�ZHHNV��3DLUHG�7�WHVW�XVHG�WR�FRPSDUH�3UH�DQG�
Post�treatment�scores�of�(mMRC)�modi�ed�medical�
UHVHDUFK�FRXQFLO�G\VSQHD�VFDOH�ZLWKLQ�JURXS���DQG�
JURXS�%�

8QSDLUHG�W�WHVW�XVHG�WR�FRPSDUH�SRVW� WUHDWPHQW�
scores� of� (mMRC)� modi�ed� medical� research�
FRXQFLO� G\VSQHD� VFDOH� EHWZHHQ� WKH� *URXS� �� DQG�
*URXS�%�

��:�<��129��WHVW�XVHG�WR�FRPSDUH�WR�EDVHOLQH�
G\VSQHD�LQGH[�%',��DQG� WUDQVLWLRQ�G\VSQHD� LQGH[�
EHWZHHQ�*URXS���DQG�*URXS�%�

5HV�OW

7KLV�FKDSWHU�GHDOV�ZLWK�WKH�UHVXOW�RI�GDWD�DQDO\VLV�
RI�WKH�GDWD�RI�WZR�RXWFRPH�PHDVXUHV�WKDW�LV�P05&�

DQG� %',�7',��ZLWKLQ� JURXS��� DQG�JURXS� %�� 7KH�
VFRUHV�ZHUH�DQDO\]HG�DQG�LQWHUSUHWHG�WR�GHWHUPLQH�
ZKLFK�LQWHUYHQWLRQ� LV�PRUH�HIIHFWLYH� LQ�LPSURYLQJ�
G\VSQHD�LQ�&23'�SDWLHQWV�

3DLUHG� W�WHVW�ZDV� XVHG� WR� DQDO\]H� DQG� FRPSDUH�
SUH�DQG�SRVW� WUHDWPHQW�VFRUHV�ZLWKLQ�WKH�JURXS���
and�group�B.�Signi�cant�level�of�0.05�was�used�for�
GDWD�DQDO\VLV�

8QSDLUHG�W�WHVW�ZDV�XVHG�WR�DQDO\]H�DQG�FRPSDUH�
SRVW�WUHDWPHQW�VFRUH�EHWZHHQ�JURXS���DQG�JURXS�%�

2QH� �:D\��129�� �1RQ�3DUDPHWULF�� 7HVW�ZDV�
XVHG� WR� DQDO\]H� DQG� FRPSDUH� %',�7',� VFRUHV� RI�
*URXS���DQG�*URXS�%�

Analyzing�mMRC�revealed�signi�cant�difference�
LQ� JURXS� �� SRVW� WUHDWPHQW�� 0HDQ� DQG� VWDQGDUG�
HUURU� RI�PHDQ��������“���������ZKHQ� FRPSDUHG� WR�
JURXS���SUH�WUHDWPHQW��0HDQ�DQG�VWDQGDUG�HUURU�RI�
PHDQ��������“����������7DEOH��)LJ����@

Analyzing� mMRC� revealed� slight� signi�cant�
GLIIHUHQFH� LQ� JURXS� %� SRVW� WUHDWPHQW�� 0HDQ� DQG�
VWDQGDUG� HUURU� RI� PHDQ� ������� “� �������� ZKHQ�
FRPSDUHG� WR� JURXS� %� SUH�WUHDWPHQW�� 0HDQ� DQG�
VWDQGDUG�HUURU�RI�PHDQ�������“����������7DEOH��)LJ�
���@

2�WFRPH�
0HDV�UH

3UH���0(�1�“�
6(0�

3RVW��0(�1�
“�6(0�

3�9DO�H

P05& ������“������� ������“������� 3�������

�������

%',?7',�������

�%',

�����“������

�7',

������“������ 3�������

2�WFRPH�
0HDV�UH

3UH���0(�1�“�
6(0�

3RVW��0(�1�
“�6(0�

3�9DO�H

P05& ������“������� ������“������� 3�������

�������

%',?7',�������

�%',

�����“������

�7',

������“������ 3�������

7DEOH������:LWKLQ�JURXS�FRPSDULVRQ�RI�SUH�DQG�SRVW�WUHDWPHQW�
GDWD�RI�ERWK�RXWFRPH�PHDVXUH�LQ�JURXS��

7DEOH������:LWKLQ�JURXS�FRPSDULVRQ�RI�SUH�DQG�SRVW�WUHDWPHQW�
GDWD�RI�ERWK�RXWFRPH�PHDVXUH�LQ�JURXS�%

)LJ������&RPSDULVRQ�RI�P05&�SUH�DQG�SRVW�WUHDWPHQW�GDWD�RI�
JURXS����0HDQ�DQG�6'�

)LJ������&RPSDULVRQ�RI�P05&�SUH�DQG�SRVW�WUHDWPHQW�GDWD�RI�
JURXS����0HDQ�DQG�6(0�

%KDZDQD�'DQL��9LFKLWUD�%DOLZDQ��3RWVDQJEDP�1DQGLWD�HW�DO��7R�&RPSDUH�WKH�(IIHFWLYHQHVV�RI�,QVSLUDWRU\��
0XVFOH�7UDLQLQJ�DQG�7KUHVKROG�'HYLFH��,07��LQ�3DWLHQWV�ZLWK�&23'
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Analyzing� BDI/TDI� revealed� signi�cant�
GLIIHUHQFH� LQ� JURXS���7',� IRFDO� VFRUH��0HDQ� DQG�
VWDQGDUG� HUURU� RI� PHDQ� ������“�������� ZKHQ�
FRPSDUHG�ZLWK�JURXS���%',�IRFDO�VFRUH��0HDQ�DQG�
VWDQGDUG�HUURU�RI�PHDQ�������“�������

Analyzing� BDI/TDI� revealed� signi�cant�
GLIIHUHQFH� LQ� JURXS� %� 7',� IRFDO� VFRUH�� 0HDQ� DQG�
VWDQGDUG� HUURU� RI� PHDQ� ������“�������� ZKHQ�
FRPSDUHG�ZLWK�JURXS�%�%',�IRFDO�VFRUH��0HDQ�DQG�
VWDQGDUG�HUURU�RI�PHDQ�������“�������

Analyzing� TDI� scores� revealed� signi�cant�
GLIIHUHQFH� EHWZHHQ� ERWK� JURXSV��*URXS��� VKRZV�
more�signi�cant�improvement�Mean�and�Standard�
HUURU� RI� PHDQ� ������“�������� ZKHQ� FRPSDUHG� WR�
*URXS� %� 7',� VFRUH�0HDQ� DQG� 6WDQGDUG� HUURU� RI�
PHDQ� ������“�������� WKDW� PHDQV� *URXS� �� VKRZV�
PRUH� LPSURYHPHQW� LQ�'\VSQRHD� DIWHU� ��ZHHNV�RI�
LQWHUYHQWLRQ�

�QDO\]LQJ�DQG�FRPSDULQJ�ERWK�JURXSV�SUH�DQG�
post� data,� although� both� group� shows� signi�cant�
GLIIHUHQFHV� ZLWK� LQ� WKH� JURXSV� DQG� EHWZHHQ� WKH�
JURXSV� EXW� JURXS� �� �([HUFLVH� *URXS�� VKRZV�
slightly� more� signi�cant� improvement� in� both�
RXWFRPH�PHDVXUHV�

7KHUHIRUH� UHVXOWV� VXJJHVW� WKDW� DIWHU� �� ZHHN�
RI� ,QVSLUDWRU\� PXVFOH� WUDLQLQJ� DQG� WKUHVKROG�
GHYLFH�,07��� ERWK� JURXS� VKRZV� LPSURYHPHQW� LQ�
G\VSQRHD� EXW� ,QVSLUDWRU\� PXVFOH� WUDLQLQJ� VKRZV���
PRUH�LPSURYHPHQW�LQ�'\VSQRHD�LQ�&23'�SDWLHQWV��
�7DEOH����@

7DEOH� ����� &RPSDULVRQ� EHWZHHQ� JURXS� �� DQG� JURXS� %� SRVW�
WUHDWPHQW�GDWD�RI�ERWK�RXWFRPH�PHDVXUHV

2�WFRPH�
0HDV�UH

�UR�S���3RVW�
�DWD

�0HDQ�“�6HP�

�UR�S���3RVW�
�DWD

�0HDQ�“�6HP�

3�9DO�H

P05& ������“������� ������“������� 3 �������

7', �������“������ ������“������ 3�������

�LVF�VVLRQ

,Q� WKLV� VWXG\�� HIIRUWV� ZHUH� PDGH� WR� FRPSDUH� WKH�
HIIHFWV� RI� ,QVSLUDWRU\� PXVFOH� WUDLQLQJ� DQG� DQG�
7KUHVKROG� GHYLFHV� DV� D� WUHDWPHQW� IRU� LPSURYLQJ�
YHQWLODWRU\�PXVFOH�VWUHQJWK�LQ�SDWLHQWV�ZLWK�PLOG�WR�
VHYHUH�G\VSQHD�LQ�&23'�

��WRWDO�RI����SDWLHQWV�ZLWK�&23'�ZHUH�LQFOXGHG�
LQ� WKH� VWXG\�� 7KH� LQWHUYHQWLRQ� ZDV� JDYH� IRU� D�
SHULRG� RI� �� ZHHNV�� 7KH� SUHVHQW� VWXG\� ZDV� GRQH�
LQ�5HVSLUDWRU\�PHGLFLQH�ZDUG�RI�,QGLUHVK�0DKDQW�
+RVSLWDO�� 3DWLHQWV�GLDJQRVHG� WR� KDYH�&23'�ZHUH�
UDQGRPO\�DOORFDWHG�LQ�ERWK�WKH�JURXSV��7KLV�VWXG\�
VKRZV� D� FRPSDULVRQ� EHWZHHQ� JURXS� UHFHLYLQJ�

)LJ������&RPSDULVRQ�RI�%',�7',�RI�JURXS����0HDQ�DQG�6'�

)LJ������&RPSDULVRQ�RI�%',�7',�RI�JURXS����0HDQ�DQG�6(0�

)LJ� ����� &RPSDULVRQ� RI�P05&�SUH� DQG�SRVW� GDWD� RI� JURXS�%�
�0HDQ�DQG�6'�
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)LJ� �����&RPSDULVRQ� RI�P05&� SUH� DQG� SRVW� GDWD� RI� JURXS� %�
�0HDQ�DQG�6(0�

)LJ������&RPSDULVRQ�RI�%',�7',�RI�JURXS�%��0HDQ�DQG�6'�

,QVSLUDWRU\�0XVFOH�7UDLQLQJ�ZKLOH�WKH�RWKHU�JURXS�
UHFHLYLQJ�7KUHVKROG�'HYLFH�,07�� LQ�SDWLHQWV�ZLWK�
FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH�

In�the�present�study�to�aim�to��nd�the�ef�cacy�of�
ZKLFK�PRGH�RI�WUHDWPHQW�ZDV�EHWWHU�LQ�WKH�WZR�JURXS�
XVLQJ� WZR�GLIIHUHQW� HYDOXDWLQJ�RXWFRPH�PHDVXUHV�
such� as� mMRC,� BDI/TDI.� The� major� �ndings� of�
WKLV�VWXG\�ZHUH�WKDW�DQ�LQVSLUDWRU\�PXVFOH�WUDLQLQJ�
LPSURYHV�G\VSQHD� VFRUHV� LQ�SDWLHQWV�ZLWK� &23'��

KRZHYHU� IHZ� YDULDEOHV� PDLQWDLQHG� WKH� VWDWH� RI�
LPSURYHPHQW�HYHQ�DIWHU�IROORZ�XS�

7KLV�VWXG\�FRQVLVWHG�RI�D�WRWDO����VXEMHFWV�LQ�HDFK�
JURXS�ZLWK����PDOH�SDWLHQWV����������DQG���IHPDOH�
SDWLHQWV����������LQ�JURXS����ZKLOH�WKH�RWKHU�JURXS�
KDG����PDOH�SDWLHQWV����������DQG���IHPDOH�SDWLHQWV�
���������� 7KH� SUHYDOHQFH� RI� &23'� LV� JHQHUDOO\�
KLJKHU�LQ�PDOHV�WKDQ�IRU�IHPDOH�VXEMHFWV�

)LJ������&RPSDULVRQ�RI�%',�7',�RI�JURXS�%��0HDQ�DQG�6(0�

)LJ������&RPSDULVRQ�EHWZHHQ�JURXS���DQG�*URXS�%�P05&�SRVW�
WUHDWPHQW�GDWD��0HDQ�DQG�6'�

%KDZDQD�'DQL��9LFKLWUD�%DOLZDQ��3RWVDQJEDP�1DQGLWD�HW�DO��7R�&RPSDUH�WKH�(IIHFWLYHQHVV�RI�,QVSLUDWRU\��
0XVFOH�7UDLQLQJ�DQG�7KUHVKROG�'HYLFH��,07��LQ�3DWLHQWV�ZLWK�&23'
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)LJ� ������ &RPSDULVRQ� EHWZHHQ� JURXS��� DQG�*URXS�%�P05&�
SRVW�WUHDWPHQW�GDWD��0HDQ�DQG�6(0�

)LJ�������&RPSDULVRQ�EHWZHHQ�JURXS���DQG�JURXS�%�7',��SRVW�
WUHDWPHQW�GDWD���0HDQ�DQG�6'

7KH� �W�� WHVW� DQG�2QH� �ZD\��129��ZDV� GRQH�
to� �nd� out� the� signi�cant� of� the� data� between�
WZR� JURXSV�� 2YHUDOO� ��� &23'� SDWLHQW� UHFHLYH�
LQVSLUDWRU\�PXVFOHV�WUDLQLQJ�DQG����SDWLHQWV�UHFHLYH�
7KUHVKROG�GHYLFH���:KR�ZHUH�VHOHFWHG�EDVHG�RQ�WKH�
VHOHFWLRQ�FULWHULD��7KH�UHVXOWV�GHPRQVWUDWHG�WKDW�WKH�
SDWLHQWV� WUHDWHG� ZLWK� ERWK� WKH� LQWHUYHQWLRQ� ZHUH�
highly�signi�cant�in�improving�ventilatory�muscle�
VWUHQJWK� DQG� KHQFH� GHFUHDVLQJ� WKH� H[HUWLRQDO�
G\VSQHD�

)LJ�������&RPSDULVRQ�EHWZHHQ�JURXS���DQG�JURXS�%�7',��SRVW�
WUHDWPHQW�GDWD���0HDQ�DQG�6(0�

%DVHG� LQ� WKLV� GDWD� ZH� DFFHSW� WKH� H[SHULPHQWDO�

K\SRWKHVLV� DQG� UHMHFW� QXOO� +\SRWKHVLV�� 7KH� VWXG\�

XQGHUWDNHQ�LQFOXGHG�SDWLHQWV�ZKR�KDG�&23'�ZLWK�

PLOG�WR�VHYHUH�G\VSQHD��

In�our�study�the�mean��ow�of�group�A�and�group�

%� YDULHG� EHWZHHQ� ����� DQG� ����� ,�V� UHVSHFWLYHO\��

:H� KDYH� VKRZQ� WKDW� LQVSLUDWRU\� PXVFOH� WUDLQLQJ�

result�in�signi�cant�increase�in�respiratory�muscles�
function� and� signi�cant� reduce� in� dyspnoea� in�

FOLQLFDOO\�VWDEOH�SDWLHQWV�ZLWK�PLOG�WR�VHYHUH�&23'�

,PSURYHPHQW� RFFXUV� LQ� ERWK� JURXSV� �WKHVH�

UHVXOWV� PD\� EH� GXH� WR� WUHDWPHQW� SURWRFRO� ZKLFK�
ZH� KDYH� WDNHQ� LQ� WKLV� VWXG\��� 7KH� GUDZEDFN� RI�

WKLV� VWXG\� LV� WKDW� LQVSLUDWRU\�PXVFOH� WUDLQLQJ� FDQ�

EH�SHUIRUPHG�DW�KRPH��ZKHUHDV�7KUHVKROG�GHYLFH�

LV� YHU\� H[SHQVLYH�DQG� ORZ� VRFLR� �HFRQRPLF�VWDWXV�

SHRSOH� FDQ� QRW� DIIRUG� LW� HDVLO\� DQG� QRW� HDVLO\�
DYDLODEOH�LQ�WKH�PDUNHW�

/LPLWDWLR�� RI� �W�G��� 7KH� VWXG\� LV� FRQGXFWHG� IRU� D�

VKRUW� GXUDWLRQ� DQG� VWXG\� VKRZV� RQO\� LPPHGLDWH�

HIIHFWV�DQG�QRW�WKH�ORQJ�WHUP�HIIHFWV�

3URSHU�IROORZ�XS�LV�QRW�GRQH�ZLWK�WKH�SDWLHQWV�GXH�

WR�&29,'����3DQGHPLF�

7RWDO�VL]H�RI�SRSXODWLRQ�JURXS�VWXGLHG�ZDV�VPDOO�

,Q�WKLV�VWXG\��WKH�HIIHFWV�RI�H[WULQVLF�IDFWRUV�VXFK�
DV� DGPLQLVWUDWLRQ� RI� GUXJV� OLNH� %URQFKRGLODWRUV��

%HWD� EORFNHUV�� &RUWLFRVWHURLGV�� HWF�� DQG� LQWDNHV�

RI� FDIIHLQH� LQ� WKH� GLHW� DUH� QRW� FRQVLGHUHG� ZKLOH�

LQFOXGLQJ�SDWLHQWV�LQ�WKH�VWXG\�
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)�W�UH��H�HDUFK

6WXG\�FDQ�EH�GRQH�RQ�ODUJHUSRSXODWLRQ�

)XUWKHU�VWXG\�FDQ�EH�GRQH� WR�FKHFN�WKH�FRPELQHG�
HIIHFWV�RI�,QVSLUDWR\�PXVFOH�WUDLQLQJ�DQG�7KUHVKROG�
'HYLFHV��

7KH� H[DFW� PHFKDQLVP� EHKLQG� WKH� UHGXFWLRQ� RI�
G\VSQHD�IROORZLQJ�,QVSLUDWRU\�PXVFOH�WUDLQLQJ�DQG�
WKH�UHODWLRQVKLS�EHWZHHQ�WKH�UHGXFWLRQ�RI�G\VSQHD�
DQG�7KUHVKROG�'HYLFH�FDQ�EH�VWXGLHG�LQ�PRUH�GHWDLO�

7KH�GXUDWLRQ�RI�VWXG\�FDQ�EH�LQFUHDVHG�

&RQFO�VLRQ

7KLV� VWXG\�SURYLGHG� HYLGHQFH� WR� VXSSRUW� WKH� XVH�
,QVSLUDWRU\�0XVFOH�7UDLQLQJ�DQG�7KUHVKROG�GHYLFH�
�,07�� WR� LPSURYH� YHQWLODWRU\� PXVFOH� VWUHQJWK� LQ�
SDWLHQWV� ZLWK� PLOG� WR� VHYHUH� G\VSQHD� LQ� &23'��
,Q� FRQFOXVLRQ�� ERWK� WKH� WUHDWPHQW� SURJUDPV� WKH�
LQVSLUDWRU\� PXVFOHV� WUDLQLQJ� LV� PRUH� HIIHFWLYH�
WKDQ� WKH� 7KUHVKROG� 'HYLFH�,07�� LQ� LPSURYLQJ�
,QVSLUDWRU\�&DSDFLW\�DQG�UHGXFLQJ�G\VSQHD�ZKLFK�
FRXOG�EH�GXH�WR�LPSURYHPHQW�LQ�YHQWLODWRU\�PXVFOH�
VWUHQJWK�DIWHU���ZHHN�RI�VWXG\�
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