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0HW�RG��� 7KLV� UDQGRPL]HG� FRQWUROOHG� WULDO� LQFOXGHG� ���� KHDOWK�� YHJHWDULDQ� DGXOWV� DJHG�
������ �HDUV� IURP��QDQG�&LW��� *XMDUDW�� ,QGLD�� 3DUWLFLSDQWV�ZHUH� UDQGRPO�� DVVLJQHG� WR� HLWKHU�
WKH� LQWHUYHQWLRQ� JURXS� �Q ����� ZKLFK� SHUIRUPHG� GLDSKUDJPDWLF� EUHDWKLQJ� H[HUFLVHV�� RU� WKH�
FRQWURO�JURXS��Q �����ZKLFK�GLG�QRW�UHFHLYH�DQ��VSHFLILF�EUHDWKLQJ�H[HUFLVHV��7KH�LQWHUYHQWLRQ�
FRQVLVWHG� RI�GDLO�� ���PLQXWH� VHVVLRQV�� ��GD�V�D�ZHHN�� IRU� ��ZHHNV�� 6HUXP�KHPRJORELQ� OHYHOV�
ZHUH� PHDVXUHG� DW� EDVHOLQH� DQG� SRVW�LQWHUYHQWLRQ�� 6WDWLVWLFDO� DQDO�VLV� ZDV� SHUIRUPHG� XVLQJ�
SDLUHG� W�WHVWV� WR� FRPSDUH� SUH�� DQG� SRVW�LQWHUYHQWLRQ� KHPRJORELQ� OHYHOV� ZLWKLQ� HDFK� JURXS�
DQG�LQGHSHQGHQW�W�WHVWV�WR�FRPSDUH�FKDQJHV�EHWZHHQ�JURXSV����S�YDOXH�RI�OHVV�WKDQ������ZDV�
FRQVLGHUHG�VLJQLILFDQW�

�H��OW���7KH� LQWHUYHQWLRQ�JURXS�VKRZHG�D�VLJQLILFDQW� LQFUHDVH�LQ�VHUXP�KHPRJORELQ� OHYHOV�
IURP������“�����J�G/�WR������“�����J�G/��S �������ZKLOH�WKH�FRQWURO�JURXS�VKRZHG�QR�VLJQLILFDQW�
FKDQJH� ������ “� ���� J�G/� WR� ����� “� ���� J�G/�� S ������� 7KH� FKDQJH� LQ� KHPRJORELQ� OHYHOV�ZDV�
VLJQLILFDQWO��JUHDWHU�LQ�WKH�LQWHUYHQWLRQ�JURXS�FRPSDUHG�WR�WKH�FRQWURO�JURXS��S ������

+R��WR�FLWH�WKLV�DUWLFOH�

3DUWKNXPDU�'HYPXUDUL��6WXWL�'HVDL��+DUGLN�6XWKDU�HW�DO��(IIHFWV�RI�'LDSKUDJPDWLF�%UHDWKLQJ�RQ�6HUXP�+HPRJORELQ�/HYHOV���Q�
([SHULPHQWDO�6WXG��LQ�+HDOWK��9HJHWDULDQ��3K�VLR��DQG�2FF��7KHUDS��-U���������������������

&RQFO��LRQ�� 'LDSKUDJPDWLF� EUHDWKLQJ�
H[HUFLVHV� VLJQLILFDQWO�� LQFUHDVHG� VHUXP�
KHPRJORELQ� OHYHOV� LQ� KHDOWK�� YHJHWDULDQ�
DGXOWV�� 7KLV� QRQ�LQYDVLYH� LQWHUYHQWLRQ�
FRXOG� EH�D�SRWHQWLDO� VWUDWHJ�� IRU�HQKDQFLQJ�
UHVSLUDWRU�� IXQFWLRQ� DQG� RYHUDOO� KHDOWK��
)XUWKHU� UHVHDUFK� LV� ZDUUDQWHG� WR� H[SORUH�
WKH� XQGHUO�LQJ�PHFKDQLVPV� DQG� ORQJ�WHUP�
EHQHILWV�

.H��RUGV�� 'LDSKUDJPDWLF� EUHDWKLQJ��
6HUXP� KHPRJORELQ�� 9HJHWDULDQ�� 5HVSLUDWRU��
HIILFLHQF���1RQ�SKDUPDFRORJLFDO�LQWHUYHQWLRQ�
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'LDSKUDJPDWLF� EUHDWKLQJ�� RIWHQ� UHIHUUHG� WR� DV�
GHHS�EUHDWKLQJ�� LV�D�SUDFWLFH� WKDW�HQJDJHV� WKH�

GLDSKUDJP��D�PDMRU�PXVFOH�LQ�WKH�UHVSLUDWRU��V�VWHP��
WR� SURPRWH� IXOO� R[�JHQ� H[FKDQJH� DQG� KDV� EHHQ�
linked�to�various�physiological�bene�ts.�One�area�of�
LQWHUHVW�LV�LWV�SRWHQWLDO�HIIHFW�RQ�VHUXP�KHPRJORELQ�
OHYHOV�� +HPRJORELQ�� D� SURWHLQ� LQ� UHG� EORRG� FHOOV��
SOD�V�D�FULWLFDO�UROH�LQ�R[�JHQ�WUDQVSRUW�WKURXJKRXW�
WKH�ERG���8QGHUVWDQGLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�
GLDSKUDJPDWLF� EUHDWKLQJ� DQG� VHUXP� KHPRJORELQ�
FRXOG� SURYLGH� LQVLJKWV� LQWR� QRQ�SKDUPDFRORJLFDO�
interventions� for� enhancing� respiratory� ef�ciency�
DQG�RYHUDOO�EORRG�R[�JHQDWLRQ�

Previous� studies� have� highlighted� the� bene�ts�
RI�GLDSKUDJPDWLF�EUHDWKLQJ�LQ�YDULRXV�SRSXODWLRQV��
LQFOXGLQJ�WKRVH�ZLWK�FKURQLF�REVWUXFWLYH�SXOPRQDU��
GLVHDVH� �&23'��� W�SH� �� GLDEHWHV� PHOOLWXV�� DQG�
KHDOWK�� LQGLYLGXDOV�� )RU� LQVWDQFH�� GLDSKUDJPDWLF�
EUHDWKLQJ� KDV� EHHQ� VKRZQ� WR� LPSURYH� R[�JHQ�
VDWXUDWLRQ�� UHGXFH� UHVSLUDWRU�� UDWH�� DQG� HQKDQFH�
RYHUDOO� UHVSLUDWRU�� PHFKDQLFV��� �GGLWLRQDOO���
diaphragmatic� breathing� can� in�uence� oxidative�
VWUHVV� PDUNHUV� DQG� JO�FHPLF� FRQWURO� LQ� GLDEHWLF�
SDWLHQWV��� ,PPHGLDWH� HIIHFWV� RQ� EORRG� SUHVVXUH��
SXOVH� UDWH�� DQG� R[�JHQ� VDWXUDWLRQ� KDYH� DOVR� EHHQ�
REVHUYHG�LQ�SDWLHQWV�ZLWK�K�SHUWHQVLRQ��

0RUHRYHU�� VWXGLHV� KDYH� VKRZQ� WKDW� DOWHUQDWH�
QRVWULOV� EUHDWKLQJ� H[HUFLVH� FDQ� SRVLWLYHO�� DIIHFW�
RXWFRPHV� DPRQJ� SDWLHQWV� ZLWK� DQHPLD�� DQG�
GLDSKUDJPDWLF� G�VIXQFWLRQ� KDV� EHHQ� DVVRFLDWHG�
ZLWK� V�PSWRPV� VXFK� DV� G�VSQHD�� IDWLJXH�� DQG�
KLFFXS�LQ�KHPRGLDO�VLV�SDWLHQWV�����

7KLV� H[SHULPHQWDO� VWXG�� DLPV� WR� HYDOXDWH� WKH�
HIIHFWV� RI� GLDSKUDJPDWLF� EUHDWKLQJ� RQ� VHUXP�
KHPRJORELQ� OHYHOV� LQ� D� KHDOWK�� DGXOW� SRSXODWLRQ��
%�� H[SORULQJ� WKLV� UHODWLRQVKLS�� WKH� VWXG�� VHHNV�
WR� FRQWULEXWH� WR� WKH� JURZLQJ� ERG�� RI� HYLGHQFH�
VXSSRUWLQJ� GLDSKUDJPDWLF� EUHDWKLQJ� DV� D�
WKHUDSHXWLF�LQWHUYHQWLRQ�IRU�LPSURYLQJ�UHVSLUDWRU��
DQG�RYHUDOO�KHDOWK�

0(7+2�2/2��

6W�G���HVLJQ��7KLV�H[SHULPHQWDO�VWXG��HPSOR�V�
D� UDQGRPL]HG� FRQWUROOHG� WULDO� GHVLJQ� WR� HYDOXDWH�
WKH� LPSDFW� RI� GLDSKUDJPDWLF� EUHDWKLQJ� H[HUFLVHV�
RQ� VHUXP� KHPRJORELQ� OHYHOV�� 7KH� VWXG�� LQYROYHV�
���� SDUWLFLSDQWV� GLYLGHG� LQWR� WZR� JURXSV�� DQ�
LQWHUYHQWLRQ�JURXS�DQG�D�FRQWURO�JURXS�

3DUWLFLSDQWV�� �� WRWDO� RI� ���� KHDOWK�� DGXOW�
SDUWLFLSDQWV��DJHG��������HDUV��ZHUH�UHFUXLWHG�IURP�
�QDQG�&LW���*XMDUDW�� ,QGLD���OO� SDUWLFLSDQWV�ZHUH�
YHJHWDULDQV�

,QFO�VLRQ�&ULWHULD

‡� �JH�EHWZHHQ����DQG�����HDUV

‡� +HDOWK�� LQGLYLGXDOV�ZLWKRXW� DQ�� FKURQLF�
LOOQHVVHV

‡� 1RQ�VPRNHUV

‡� :LOOLQJQHVV�WR�DGKHUH�WR�WKH�VWXG��SURWRFRO

‡� &RQVHQW�WR�SDUWLFLSDWH�LQ�WKH�VWXG�

([FO�VLRQ�&ULWHULD

‡� +LVWRU�� RI� UHVSLUDWRU�� RU� FDUGLRYDVFXODU�
GLVHDVHV

‡� 3UHJQDQW�RU�ODFWDWLQJ�ZRPHQ

‡� 3DUWLFLSDQWV� FXUUHQWO��RQ� DQ��PHGLFDWLRQ�
that�could�in�uence�hemoglobin�levels

‡� 3DUWLFLSDQWV� ZLWK� DQHPLD� RU� RWKHU� EORRG�
GLVRUGHUV

‡� 5HFHQW� KLVWRU�� RI� UHVSLUDWRU�� LQIHFWLRQV�
�ZLWKLQ�WKH�SDVW�WKUHH�PRQWKV�

��� 5DQGRPL]DWLRQ�� 3DUWLFLSDQWV� ZHUH�
UDQGRPO�� DVVLJQHG� WR� HLWKHU� WKH�
LQWHUYHQWLRQ� JURXS� �Q ���� RU� WKH� FRQWURO�
JURXS��Q ����XVLQJ�D�FRPSXWHU�JHQHUDWHG�
UDQGRPL]DWLRQ�VFKHGXOH�

��� ,QWHUYHQWLRQ�� 7KH� LQWHUYHQWLRQ� JURXS�
SDUWLFLSDWHG�LQ�D�VWUXFWXUHG�GLDSKUDJPDWLF�
EUHDWKLQJ� SURJUDP�� 7KH� SURJUDP�
ZDV� EDVHG� RQ� HYLGHQFH� IURP� SUHYLRXV�
studies� that� demonstrated� the� ef�cacy� of�
GLDSKUDJPDWLF� EUHDWKLQJ� LQ� LPSURYLQJ�
UHVSLUDWRU��IXQFWLRQ�DQG�RYHUDOO�KHDOWK�

,QWHUYHQWLRQ��RVLPHWU�

‡� 'XUDWLRQ����ZHHNV

‡� )UHTXHQF���'DLO��VHVVLRQV����GD�V�D�ZHHN

‡� 6HVVLRQ�/HQJWK�����PLQXWHV�SHU�VHVVLRQ

�LDSKUDJPDWLF��UHDWKLQJ�([HUFLVH�3URWRFRO

��� 3UHSDUDWLRQ�� 3DUWLFLSDQWV�ZHUH� LQVWUXFWHG�
WR� OLH� GRZQ� RU� VLW� FRPIRUWDEO�� ZLWK� RQH�
KDQG� RQ� WKHLU� FKHVW� DQG� WKH� RWKHU� RQ�
WKHLU� DEGRPHQ� WR� IHHO� WKH� GLDSKUDJPDWLF�
PRYHPHQW�

��� ,QKDODWLRQ�� ,QKDOH� GHHSO�� WKURXJK� WKH�
QRVH��DOORZLQJ�WKH�DEGRPHQ�WR�ULVH�ZKLOH�
NHHSLQJ�WKH�FKHVW�UHODWLYHO��VWLOO�

3DUWKNXPDU�'HYPXUDUL��6WXWL�'HVDL��+DUGLN�6XWKDU�HW�DO��(IIHFWV�RI�'LDSKUDJPDWLF�%UHDWKLQJ�RQ�6HUXP�
+HPRJORELQ�/HYHOV���Q�([SHULPHQWDO�6WXG��LQ�+HDOWK��9HJHWDULDQ
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��� ([KDODWLRQ��([KDOH�VORZO��WKURXJK�SXUVHG�
OLSV��DOORZLQJ�WKH�DEGRPHQ�WR�IDOO�

��� �UHDWKLQJ� 5DWH�� (DFK� EUHDWK� F�FOH�
�LQKDODWLRQ� DQG� H[KDODWLRQ�� ODVWHG�
DSSUR[LPDWHO�� ��� VHFRQGV�� UHVXOWLQJ� LQ� ��
EUHDWKV�SHU�PLQXWH�

��� 6�SHUYLVLRQ�� ,QLWLDO� VHVVLRQV� ZHUH�
VXSHUYLVHG�E��D�WUDLQHG�LQVWUXFWRU�WR�HQVXUH�
SURSHU� WHFKQLTXH�� 3DUWLFLSDQWV�ZHUH� WKHQ�
HQFRXUDJHG� WR� FRQWLQXH� XQVXSHUYLVHG�
ZLWK�SHULRGLF�FKHFN�LQV�

&RQWURO��UR�S��7KH�FRQWURO�JURXS�GLG�QRW�UHFHLYH�
any� speci�c� breathing� exercises� but� maintained�
WKHLU� XVXDO� GDLO�� DFWLYLWLHV�� 7KH�� ZHUH� DVNHG� WR�
IROORZ�WKH�VDPH�YHJHWDULDQ�GLHW�DV�WKH�LQWHUYHQWLRQ�
JURXS�WR�HQVXUH�FRQVLVWHQF��LQ�GLHWDU��LQWDNH�

�LHWDU�� &RQWURO�� �OO� SDUWLFLSDQWV�� ERWK� LQ� WKH�
LQWHUYHQWLRQ� DQG� FRQWURO� JURXSV�� ZHUH� LQVWUXFWHG�
WR� PDLQWDLQ� WKHLU� XVXDO� YHJHWDULDQ� GLHW� ZLWKRXW�
DQ��FKDQJHV��7KLV�ZDV�PRQLWRUHG�WKURXJK�ZHHNO��
GLHWDU��ORJV�WR�HQVXUH�FRPSOLDQFH�

�DWD� &ROOHFWLRQ�� %ORRG� VDPSOHV�ZHUH� FROOHFWHG�
IURP�DOO�SDUWLFLSDQWV�DW�EDVHOLQH�DQG�DW� WKH�HQG�RI�

WKH���ZHHN�LQWHUYHQWLRQ�SHULRG��6HUXP�KHPRJORELQ�
OHYHOV�ZHUH�PHDVXUHG�XVLQJ�D�VWDQGDUG�KHPDWRORJ��
DQDO�]HU�� �GGLWLRQDO� SDUDPHWHUV� VXFK� DV� R[�JHQ�
VDWXUDWLRQ�� UHVSLUDWRU�� UDWH�� DQG� VXEMHFWLYH�
ZHOO�EHLQJ�ZHUH�DOVR�UHFRUGHG�

2�WFRPH� 0HDV�UHV�� 7KH� SULPDU�� RXWFRPH�
PHDVXUH� ZDV� WKH� FKDQJH� LQ� VHUXP� KHPRJORELQ�
OHYHOV� IURP� EDVHOLQH� WR� WKH� HQG� RI� WKH� VWXG���
6HFRQGDU�� RXWFRPH� PHDVXUHV� LQFOXGHG� FKDQJHV�
LQ� R[�JHQ� VDWXUDWLRQ�� UHVSLUDWRU�� UDWH�� DQG�
VXEMHFWLYH�ZHOO�EHLQJ�VFRUHV��'DWD�ZHUH�DQDO�]HG�
XVLQJ� SDLUHG� W�WHVWV� WR� FRPSDUH� SUH�� DQG� SRVW�
LQWHUYHQWLRQ�VHUXP�KHPRJORELQ�OHYHOV�ZLWKLQ�HDFK�
JURXS�� DQG� LQGHSHQGHQW� W�WHVWV� WR� FRPSDUH� WKH�
FKDQJHV� EHWZHHQ� JURXSV�� �� S�YDOXH� RI� OHVV� WKDQ�
0.05� was� considered� statistically� signi�cant.� The�
VWXG��SURWRFRO�ZDV�DSSURYHG�E��WKH�LQVWLWXWLRQDO�
HWKLFV� FRPPLWWHH�� �OO� SDUWLFLSDQWV� SURYLGHG�
ZULWWHQ� LQIRUPHG� FRQVHQW� SULRU� WR� SDUWLFLSDWLRQ��
7KH� VDPSOH� VL]H� RI� ��� SDUWLFLSDQWV� SHU� JURXS�
ZDV� GHWHUPLQHG� EDVHG� RQ� D� SRZHU� FDOFXODWLRQ�
to� detect� a� clinically� signi�cant� difference� in�
VHUXP�KHPRJORELQ� OHYHOV�ZLWK� ����SRZHU�DQG�D�
signi�cance�level�of�0.05.

�UDSK����%DVHOLQH���&KDQJHV�LQ�6HUXP�+HPRJORELQ�/HYHOV

7DEOH����%DVHOLQH�&KDUDFWHULVWLFV�RI�3DUWLFLSDQWV

3DUDPHWHU ,QWHUYHQWLRQ�
�UR�S��Q ���

&RQWURO��UR�S�
�Q ���

�JH���HDUV� �����“���� �����“����

*HQGHU��0�)� ����� �����

%DVHOLQH�
+HPRJORELQ�
�J�G/�

�����“���� �����“����

7DEOH����&KDQJHV�LQ�6HUXP�+HPRJORELQ�/HYHOV

�UR�S �DVHOLQH�
�J�G/�

3RVW�

,QWHUYHQWLRQ�
�J�G/�

&KDQJH�
�J�G/�

S�YDO�H

,QWHUYHQWLRQ�
*URXS

�����“���� �����“���� �����“���� ����

&RQWURO�
*URXS

�����“���� �����“���� �����“���� ����

3DUWKNXPDU�'HYPXUDUL��6WXWL�'HVDL��+DUGLN�6XWKDU�HW�DO��(IIHFWV�RI�'LDSKUDJPDWLF�%UHDWKLQJ�RQ�6HUXP�
+HPRJORELQ�/HYHOV���Q�([SHULPHQWDO�6WXG��LQ�+HDOWK��9HJHWDULDQ
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The� results� indicate� a� signi�cant� increase� in�
VHUXP� KHPRJORELQ� OHYHOV� LQ� WKH� LQWHUYHQWLRQ�
JURXS� FRPSDUHG� WR� WKH� FRQWURO� JURXS�� 7KLV�
�nding� suggests� that� diaphragmatic� breathing�
H[HUFLVHV�PD��HQKDQFH�KHPRJORELQ� FRQFHQWUDWLRQ��
potentially�through�improved�respiratory�ef�ciency�
DQG� LQFUHDVHG�R[�JHQ� H[FKDQJH�� 3UHYLRXV� VWXGLHV�
KDYH� VKRZQ� WKDW� GLDSKUDJPDWLF� EUHDWKLQJ� FDQ�
LPSURYH�R[�JHQDWLRQ�DQG�UHGXFH�UHVSLUDWRU��UDWH���
VXSSRUWLQJ� WKH� UHVXOWV� RI� WKLV� VWXG��� ,PPHGLDWH�
HIIHFWV� RQ�EORRG�SUHVVXUH�� SXOVH� UDWH�� DQG� R[�JHQ�
VDWXUDWLRQ�KDYH�DOVR�EHHQ�REVHUYHG�LQ�SDWLHQWV�ZLWK�
K�SHUWHQVLRQ��

0RUHRYHU�� VWXGLHV� KDYH� VKRZQ� WKDW� DOWHUQDWH�
QRVWULOV� EUHDWKLQJ� H[HUFLVH� FDQ� SRVLWLYHO�� DIIHFW�
RXWFRPHV� DPRQJ� SDWLHQWV� ZLWK� DQHPLD��� DQG�
GLDSKUDJPDWLF� G�VIXQFWLRQ� KDV� EHHQ� DVVRFLDWHG�
ZLWK� V�PSWRPV� VXFK� DV� G�VSQHD�� IDWLJXH�� DQG�
KLFFXS�LQ�KHPRGLDO�VLV�SDWLHQWV��

The�control�group�did�not�show�any�signi�cant�
FKDQJHV� LQ� KHPRJORELQ� OHYHOV�� LQGLFDWLQJ� WKDW�
WKH� REVHUYHG� HIIHFWV� DUH� OLNHO�� DWWULEXWDEOH� WR�
WKH� GLDSKUDJPDWLF� EUHDWKLQJ� LQWHUYHQWLRQ�� 7KLV�
DOLJQV�ZLWK�WKH�K�SRWKHVLV� WKDW�WDUJHWHG�EUHDWKLQJ�
exercises� can� in�uence� physiological� parameters�
VXFK�DV�KHPRJORELQ�OHYHOV�

&21&/86,21

The� �ndings� of� this� study� suggest� that�
diaphragmatic�breathing�exercises�can�signi�cantly�
LQFUHDVH�VHUXP�KHPRJORELQ�OHYHOV�LQ�KHDOWK��DGXOWV��
7KLV�QRQ�LQYDVLYH�LQWHUYHQWLRQ�FRXOG�EH�FRQVLGHUHG�
DV� D� SRWHQWLDO� VWUDWHJ�� IRU� HQKDQFLQJ� UHVSLUDWRU��
IXQFWLRQ�DQG�RYHUDOO�KHDOWK�

5()(5(1&(6

��� *RVVHOLQN� 5��� :DJHQDDU� 5&�� 5LMVZLMN� +��
6DUJHDQW� �-�� 'HFUDPHU� 0/�� 'LDSKUDJPDWLF�
EUHDWKLQJ� UHGXFHV� HIILFLHQF�� RI� EUHDWKLQJ� LQ�
SDWLHQWV� ZLWK� FKURQLF� REVWUXFWLYH� SXOPRQDU��
GLVHDVH�� �PHULFDQ� MRXUQDO� RI� UHVSLUDWRU�� DQG�
FULWLFDO�FDUH�PHGLFLQH��������SU����������������

��� +HJGH� 69�� �GKLNDUL� 3�� 6XEEDODNVKPL� 1.��
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