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��� �¦́�¦³�́��n°�̧ÉÄ�o°¤�Á¡ºÉ°�Îµ�µ¦��­°�Ä®o¡°�̧

�́��n°��µ�Ã�¥Ä®o�°¥ºÉ�°°�¤µÁ È̈��o°¥�

��� °¤�n°Åªo�� ·̈Ê�Ã�¥¦·¤ e�µ�Â���·��́��n°� Á¡ºÉ°

�j°��́��µ¦¦́ÉªÅ®¨�°�°µ�µ«�Ä�o¢{�®�oµ�́�®¨°�°¤ÅªoÁ�µÇ�

Å¤n�́�Â�n���®¨°�°¤¥»��́ª� Ã�¥�̧É ·̈Ê��³�o°�Å¤n°»��n°Â¨³

�n°��µ�

��� Ä�o¤º°�́Ê�­°��oµ��̧�Â�o¤� Â¨³Ä�o�·Êª®́ªÂ¤n¤º°

�́Ê�­°��oµ�Á�¥�¦·Áª�Ä�o�µ�� Á¡ºÉ°�j°��́��µ¦Á�·��n°�ªnµ�

�¦·Áª��¦³¡»o�Â�o¤�®µ�Å¤n­µ¤µ¦��ÎµÅ�o� Á�n��Á�È�Á È̈���¼o¤̧

�{�®µ�µ¦Á� º̈É°�Å®ª� Ä®oÁ�oµ®�oµ�̧É�¦ª�­¤¦¦�£µ¡�°�

Á�}��¼o�̧�Â�o¤

��� ¡·�µ¦�µÄ�o°»��¦�rÁ­¦·¤�nª¥Ä��µ¦°¤�n°�

�PRXWKSLHFH�� Ä��¦�̧�¸É�¼o¦́��µ¦��­°�Å¤n­µ¤µ¦�°¤�n°

�°��ŞOWHU�Å�o�Á�n���¼o¤̧�{�®µ�oµ��n°��µ�®¦º°Á�È�Á È̈��Â¨³

Ä�o�̧É®�̧��¤¼�� �QRVH� FOLSV�� ®�̧��¤¼��°��¼o¦́��µ¦��­°� 

Ä�¦³®ªnµ��µ¦��­°�

��� ®µ��¼o¦́��µ¦��­°�­ª¤Ä­n¢{��¨°¤��o°��¦ª��¼ 

Ä®oÂ�nÄ�ªnµ¢{��¨°¤�́Ê�¥¹��·�Â�n�®�µ� ®¦º°Á¡ºÉ°�ªµ¤

�¨°�£́¥°µ��°�°°�Á¡ºÉ°�j°��́��µ¦Á º̈É°�® »̈�Ä�¦³®ªnµ�

�µ¦��­°�

Ãูป·่� 1.  Åักษ³ะกาÃนั�งของ¼้�ÃับกาÃทดÊอบ

Ãูป·่� 2. � ��w�ØÝw�����h��¢²�¢w���h��.PVUIQJFDF�ªÜ¡²�ª�¡�«�Ý­�i
�Þ���³|��|xi�|�¢�«wi�«�Ý­�iÙ¡³����«�h�Þ�ª����¡ª�Ø­�iz�|

Ãูป·่� 3. � ��w�ØÝw�����h��¢²�¢w���h��.PVUIQJFDF�ªÜ¡²�ª�¡��«�Ý
ª}i��Ùi��¢²���}�������Ü���­�i�Þ���³|��|xi�|�¢�«wi�
�h��Ú¥i���w��������ª�hÙ�­Ùª�±wª�±w
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°»��¦�rÁ­¦·¤Á¡ºÉ°Á¡·É¤�¦³­·��·£µ¡

Ä��¦�̧�¸É�¼o¦́��µ¦��­°�Å¤n­µ¤µ¦�°¤�n°�°��)LOWHU�

Ä�¦¼�Â�����·Å�o�Á�n���¼o¤̧�{�®µ�oµ��n°��µ��®¦º°�Á�È�Á È̈��

Ä®oÁ�oµ®�oµ�̧É�¦ª�­¤¦¦�£µ¡�°�¡·�µ¦�µ°»��¦�rÁ­¦·¤ 

Ä��µ¦°¤�n°��PRXWKSLHFH���n°Á­¦·¤�µ��ŞOWHU��¹É�¡·�µ¦�µ

�µ���µ��n°��µ��°��¼o¦́��µ¦��­°�� Ã�¥¤̧΅�¬�³ 

�́�¦¼��̧É���Â¨³��

Ãูป·่� 4. � .PVUIQJFDF��h�ª��¡�}�w�'JMUFS

Ãูป·่� 5. � .PVUIQJFDF� �¢²­�i�e�|w�Ù�¡³Ùx��x��|w���h|z�Þ²Ùz����¢²�
	'SFF�'MPX�.PVUIQJFDF


�µ¦ª́��nµ��5HFRUG�0HDVXUHPHQW��

��� Á¤ºÉ °�¼o ¦́��µ¦��­°�®µ¥Ä�Ã�¥���·Â¨³ 

�n°��¨µ¥��Îµ�µ¦ª́��nµ������¦́Ê��Ã�¥�µ¦¦µ¥�µ��¨΅¡�rÁ�}� 

�nµÁ�¨̧É¥�°��µ¦ª́��nµ��

��� Áª¨µ�̧ÉÁ®¤µ³­¤Ä��µ¦ª́��nµÄ�Â�n¨³�¦́Ê���ª¦Ä�o

¦³¥³Áª¨µ�́��µ¦µ��̧É��

�µ¦µ��̧É����� ¦³¥³Áª¨µÄ��µ¦�́��¹��nµÄ��µ¦��­°�� )27�

Â¨³�,26�Â�n¨³�nª�°µ¥»��

�nª�°µ¥» ¦³¥³Áª¨µÄ��µ¦ª́��nµ
�5HFRUG�0HDVXUHPHQW�

&RHIŴFLHQW�RI�YDULDWLRQ�
�&�9��

Á�È��µ¦� �����ª·�µ�̧ ũ���

������e ���ª·�µ�̧ ũ���

�¼oÄ®�n ��������ª·�µ�̧ ũ���

&RKHUHQFH��&2��

�nµ�́��̧�ªµ¤­°�� ö°��°��¨΅¡�rÂ¨³�n��̧Ê�»�£µ¡

�µ¦��­°�� ¤̧�nµ¦³®ªnµ�� ���� �¹É�­Îµ®¦́��¼oÄ®�n��� Â öª 

�̧É�ªµ¤�̧É���+]��o°�¤̧�nµ�&2�!�����Â¨³�̧É�ªµ¤�̧É����+]��o°�

¤̧�nµ�&2�Ŧ�����­Îµ®¦́�Ä�Á�È�Á È̈�¤µ�����̧É�ªµ¤�̧É���+]��nµ�

&2Ŧ������́Ê��º°ªnµ¥°¤¦́�Å�o��́Ê��̧Ê��nµ�ªµ¤­°�� ö°��̧É­¼�

�ªnµ¥n°¤¤̧�»�£µ¡�ªnµ�nµ�̧É�ÎÉµÃ�¥�¨΅¡�r�°��µ¦��­°�

�ª¦¤̧�nµ°¥¼nÄ�Á���r�̧É¥°¤¦́�Å�o�́�� n̈µª�oµ��o��

�o°¤¼¨Á¡·É¤Á�·¤Ä��µ¦¦µ¥�µ��¨

��Â��¦µ¥�µ��¨�µ¦��­°�� �°�Á®�º°�µ�

�µ¦¦µ¥�µ��nµ¡µ¦µ¤·Á�°¦r�̧É­Îµ�́�Â öª� Á�oµ®�oµ�̧É�¦ª�

­¤¦¦�£µ¡�°�¡·�µ¦�µ¦µ¥�µ��o°¤¼̈ Á¡·É¤Á�·¤Á¡ºÉ°�¦³�°�

�µ¦Â�¨�¨��́��n°Å��̧Ê

��� �ºÉ°°»��¦�r�¦»n��°¢�rÂª¦r�Â¨³�¼o� ·̈�

��� ¦³¥³Áª¨µ�°��µ¦�́��¹�Â�n¨³�¦́Ê��

��� �Îµ�ª��µ¦�Îµ�ÎÊµ

��� ΅�¬�³�ÎµÂ®�n� Î̈µ�́ªÂ¨³«̧¦¬³

��� �µ¦Ä�o�̧É®�̧��¤¼��Â¨³�µ¦�̧�Â�o¤

�{�®µ�¸É¡�Å�o�n°¥Ä��µ¦��­°�
Á�ºÉ°��µ��µ¦Á�·��n°�ªnµ��¦·Áª��¦³¡»o�Â�o¤��¹É�­n��¨

�n°�nµ�5��Â¨³�;���¹É�­n��¨�n°�µ¦Â�¨�nµÄ��¼o�iª¥Ã¦��µ�

Á�·�®µ¥Ä���� Ã�¥�{�®µ�́�� n̈µª�³Â­��°°�¤µÄ�΅�¬�³

�¦µ¢�̧ÉÂ­�����°Â­���¨�̧É­µ¤µ¦�­́�Á��Å�o�Å�oÂ�n
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��� �µ¦®µ¥Ä����· �QRUPDO�EUHDWKLQJ�

Á¤ºÉ°�¼o¦́��µ¦��­°�°¤�n°Â¨³®µ¥Ä�Ã�¥���·Â¨³

�n°��¨µ¥�n°��Îµ�µ¦��́�¹��nµ�Ã�¥­�́Á��£µ¡�¦µ¢�¸ÉÂ­��

�ªµ¤�n°Á�ºÉ°�Â¨³­¤ÎÉµÁ­¤°

Ãูป·่� 6.�� w���«��|��w�ØÝw�����­}�w�¡�	OPSNBM�CSFBUIJOH


��� �µ¦®µ¥Ä�Á¦Èª�ªnµ���·��UDSLG�EUHDWKLQJ�

�¹É�°µ�Á�·�Å�o�µ�°µ�µ¦Á®�ºÉ°¥�µ��µ¦Á�·��µ��

­£µ¡°µ�µ«�µ��µ¦Á�·��µ�� ®¦º°Ä�®o°��̧É�Îµ�µ¦��­°��

�¹É�°µ�­́�Á���µ¦®µ¥Ä��°��¼o¦́��µ¦��­°�Ä�¦³®ªnµ�

­°��µ¤�o°¤¼¨� ®¦º°�́Ê��°�°ºÉ�� Ç� �n°��µ¦��­°�Á¡ºÉ°

�¦³Á¤·�΅�¬�³�µ¦®µ¥Ä�ªnµÁ�}��µ¦®µ¥Ä����·� �QRUPDO�

EUHDWKLQJ��Â öª®¦º°Å¤n

Ãูป·่� 7. � w���«��|��w�ØÝw�����­}ª�±�w�h��w�¡� 	SBQJE� 
breathing)

��� �µ¦®µ¥Ä��oµ�ªnµ���·��VORZ�EUHDWKLQJ�

Ãูป·่� 8.�� w���«��|��w�ØÝw�����­}�i�w�h��w�¡�	TMPX�CSFBUIJOH


��� �¼o¦́��µ¦��­°�Å°¦³®ªnµ���­°���FRXJK�

Ãูป·่� 9.  w���«��|��w�ØÝw��®��	DPVHI
��Ý��h�|w�������

��� �µ¦®µ¥Ä��µ��¤¼���QDVDO�EUHDWKLQJ��

�¦ª��¼�̧É®�̧��¤¼�� �QRVH� FOLS�� ªnµÂ�n�®�µ®¦º°Å¤n�

�́Ê��̧Ê°µ��¦ª��¼­£µ¡�°��̧É®�̧��¤¼�� ªnµ¤̧�ªµ¤¥º�®¥»n��

Â¨³¤̧�»�­¤�́�·Á®¤µ³­¤�̧É�³Ä�o�µ�Å�o°¥nµ�¤̧�¦³­·��·£µ¡

Ãูป·่� 10.��w���«��|��w�ØÝw�����­}��|}�¥w�	OBTBM�CSFBUIJOH


��� �µ¦� º̈��ÎÊµ¨µ¥®¦º°�n°��µ�Á�·�®µ¥Ä��¼�

�d��́Ê���VZDOORZ��JORWWLF�FORVXUH��

� ¡·�µ¦�µÄ�o� PRXWKSLHFH� �̧ÉÄ�o�j°��́� ·̈Ê���µ¦� º̈�

�ÎÊµ¨µ¥�̧É�́��ªµ��µ¦­n�� º̈É��ªµ¤�̧É�n°Á­¦·¤�µ��ŞOWHU
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Ãูป·่� 11.��w���«��|��w�ØÝ�h�|��|ª�¡Ù���­}�¥w�Ì�w�³Ù�	TXBMMPX�� 
glottic closure)

��� �n°��WHUPLQDWLQJ�UHVLVWDQFH��¼�Á�d��

�n°�� WHUPLQDWLQJ� UHVLVWDQFH� �³�¼�Á�d�Á�¡µ³ 

�µ¦­°�Á�̧¥���FDOLEUDWLRQ��Á�nµ�́Ê�

Ãูป·่� 12.��w���«��|��w�ØÝ�h�|�UFSNJOBUJOH�SFTJTUBODF��¥wª�Ì�

�o°�Îµ�´�Ä��µ¦��­°��¸É¡¹�¦³ª´��
��� ¥́�Å¤nÁ�}�ª·�̧�µ¦�¸É¤µ�¦�µ�� ¥´����o°��Îµ�µ¦

��­°��oª¥ª·�̧�µ¦�́�� n̈µª¦nª¤��́�µ¦�¦ª�­¤¦¦�£µ¡�°�

�oª¥ª·�̧­Å�Ã¦Á¤�¦̧¥r� �VSLURPHWU\�� Á¡ºÉ°�ªµ¤­¤�¼¦�r�°� 

�µ¦ª·�·��́¥Ã¦�

��� �¼o Â�¨�¨�o°�Å�o ¦´��µ¦ f�°�¦¤� Â¨³Ä�o

�¦³­��µ¦�r­¼�Ä��µ¦Â�¨�¨�µ¦��­°�

��� �¦³­·��·£µ¡�°��nµ°oµ�°·�°¥¼nÄ�¦³�́��ÎÉµ

��� °»��¦�r¥́�¤̧¦µ�µ­¼�®µ�Á�̧¥��́�ª·�̧�µ¦°ºÉ�

��� ¥́����o°�Ä�o Ä�®o°���· �́�·�µ¦�µ�� ·̈�·��

Á�ºÉ°��µ�°»��¦�rÅ¤n­µ¤µ¦�¡�¡µÅ�oÁ¤ºÉ°Á�̧¥��́��µ¦�¦ª�

­¤¦¦�£µ¡�°��oª¥ª·�̧­Å�Ã¦Á¤�¦̧¥r��VSLURPHWU\��

�{��́¥�̧É¤̧�¨�n°�µ¦��­°�� Å�oÂ�n� Á¡«���°µ¥»��� 

�ªµ¤­¼�������Â¨³�µ¦Á�·��n°�ªnµ��¦·Áª��¦³¡»o�Â�o¤�́Ê�­n��¨ 

�n°�nµ�5��Â¨³�;���¹É��o°�¦³ª́�Ä�¦³®ªnµ��µ¦��­°�

­¦»�
Â¤oªnµ�µ¦��­°�­¤¦¦�£µ¡¦³���µ�Á�·�®µ¥Ä�

Â¨³�»�¨¤�oª¥� º̈É��ªµ¤�̧É� Ã�¥ª·�̧� IRUFHG� RVFLOODWLRQ� 

WHFKQLTXH� �)27�� Â¨³� LPSXOVH� RVFLOORPHWU\� V\VWHP�

�,26�� �³¤̧�»�Á�n�Ä��oµ��ªµ¤¦nª¤¤º°�°��¼o¦́��µ¦��­°�

�o°¥�ªnµª·�̧�µ¦°ºÉ��Á�n���{��́¥­nª��»��¨��Á�È��̧É°µ¥»�ÎÉµ�ªnµ� 

�� �e� �¼o­¼�°µ¥»� �¼o�̧É¤̧�o°�Îµ�́��µ��oµ�¦nµ��µ¥� �¼o��¡¦n°� 

�µ�­�·�{��µ��¼o�iª¥�̧ÉÄ�oÁ�¦ºÉ°��nª¥®µ¥Ä��Â¨³�µ¦��­°�

Ä�¦³®ªnµ��µ¦�°�®΅��� ®¦º°Á�}�ª·�̧�µ¦�̧É¤̧�¦³­·��·£µ¡ 

Ä��µ¦ª·�·��́¥Ã¦�¦³���µ�Á�·�®µ¥Ä���µ�Á¨È��̧É°»��́��Á�n��

�¼o�iª¥�¸ÉÁ�}�Ã¦�®º���DVWKPD��Ã¦��°�°»��́Ê�Á¦ºÊ°¦́���&23'�� 

�̧É�̧�ªnµª·�̧�µ¦°ºÉ�Ç�Â öª�Â�nÁ�ºÉ°��µ�Ä�o¦³¥³Áª¨µÄ��µ¦ª́��nµ 

¦³¥³­́Ê�Å¤n�̧Éª·�µ�̧� ®µ�Á�oµ®�oµ�̧É�¦ª�­¤¦¦�£µ¡�°�

�ª��»¤�»�£µ¡Å¤nÁ�}�Å��µ¤¤µ�¦�µ�Â¨oª� °µ�­n��¨�n°

�»�£µ¡�°��¨�µ¦��­°���¹��ÎµÁ�}��̧É�³�o°��Îµ�¹��¹��{��́¥

Á­̧É¥��̧É�³�ÎµÄ®o�¨�µ¦��­°��o°¥�»�£µ¡°¥nµ�Á�¦n��¦́��

ª·�̧�µ¦��­°��̧Ê¥́�Å¤nÁ�}�ª·�̧�µ¦¤µ�¦�µ�� �JROG�

VWDQGDUG�� ®¦º°��Â���µ¦��­°��oª¥ª·�̧­Å�Ã¦Á¤�¦̧¥r�

�VSLURPHWU\��­Îµ®¦́��µ¦�¦³Á¤·�­¤¦¦�£µ¡�°��µ¤���·�

Á�ºÉ°��µ�¥́�¤̧�o°�Îµ�́�Ä��¦³­·��·£µ¡�°��nµ°oµ�°·�¦ª¤�¹�

�µ¦Â�¨�¨�µ¦��­°��̧É�o°�°µ«́¥�¼o�̧ÉÅ�o¦́��µ¦ f�°�¦¤

Â¨³Ä�o�¦³­��µ¦�r­¼�� Â�n�µ¦��­°��´�� n̈µª�³¤̧�ªµ¤

­¤�¼¦�r¥·É��¹Ê�®µ���­°�Â¨³Â�¨�¨�ª��¼n�́��µ¦�¦ª�

­¤¦¦�£µ¡�°��oª¥ª·�̧­Å�Ã¦Á¤�¦̧¥r� �VSLURPHWU\�� Â¨³Ä� 

°�µ��Á¤ºÉ°¤̧�µ�ª·�́¥Â¨³°��r�ªµ¤¦¼o�̧ÉÁ¡·É¤¤µ��¹Ê�� °µ� 

­n��¨�n°�µ¦¡·�µ¦�µ�nµ°oµ�°·�Â¨³�µ¦Â�¨�¨�̧ÉÁ�}�¤µ�¦�µ�� 

�¹É��³Á�}��¦³Ã¥��r�n°�µ¦ª·�·��́¥Ã¦�¦³���µ�Á�·�®µ¥Ä�

��µ�Á È̈��̧É­³�ª���nµ¥Â¨³¤̧�¦³­·��·£µ¡Á¡·É¤¤µ��¹Ê�
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Á°�­µ¦°oµ�°·�
�� *OREDO� ,QLWLDWLYH� IRU� &KURQLF� 2EVWUXFWLYH� /XQJ�

'LVHDVH�� 6SLURPHWU\� IRU� KHDOWK� FDUH� SURYLGHUV�

*OREDO� ,QLWLDWLYH� IRU� &KURQLF� 2EVWUXFWLYH� /XQJ�

'LVHDVH� �*2/'�� >,QWHUQHW@�� ����>FLWHG� ����� -DQ�

��@�� $YDLODEOH� IURP�� 85/� https://goldcopd.org/ 

ZS�FRQWHQW�XSORDGV���������*2/'B6SLURPHWU\B 

�����SGI

��� %LVJDDUG�+��.OXJ�%�� /XQJ� IXQFWLRQ�PHDVXUHPHQW� 

LQ� DZDNH� \RXQJ� FKLOGUHQ�� (XU� 5HVSLU� -� ������ �� 

���������

��� .OXJ�%��1LHOVHQ�.*��%LVJDDUG�+��2EVHUYHU�YDULDELOLW\�

RI�OXQJ�IXQFWLRQ�PHDVXUHPHQWV�LQ�����\U�ROG�FKLOGUHQ��

(XU�5HVSLU�-�����������������

��� .OXJ�%��%LVJDDUG�+��/XQJ�IXQFWLRQ�DQG�VKRUW�WHUP�

RXWFRPH� LQ� \RXQJ�DVWKPDWLF� FKLOGUHQ��(XU�5HVSLU� 

-������������������

��� .OXJ� %�� %LVJDDUG� +�� 6SHFLŞF� DLUZD\� UHVLVWDQFH��

LQWHUUXSWHU�UHVLVWDQFH��DQG�UHVSLUDWRU\�LPSHGDQFH�LQ�

KHDOWK\�FKLOGUHQ�DJHG�����\HDUV��3HGLDWU�3XOPRQRO�

�����������������

��� .OXJ�%��%LVJDDUG�+��5HSHDWDELOLW\�RI�PHWKDFKROLQH�

FKDOOHQJHV�LQ���WR���\HDU�ROG�FKLOGUHQ�ZLWK�DVWKPD��

XVLQJ�D�QHZ�WHFKQLTXH�IRU�TXDQWLWDWLYH�GHOLYHU\�RI�

DHURVRO��3HGLDWU�3XOPRQRO������������������

��� .OXJ�%��%LVJDDUG�+��0HDVXUHPHQW�RI�OXQJ�IXQFWLRQ�

LQ� DZDNH� ���� \HDUROG� DVWKPDWLF� FKLOGUHQ� GXULQJ�

methacholine challenge and acute asthma: a 

FRPSDULVRQ� RI� WKH� LPSXOVH� RVFLOODWLRQ� WHFKQLTXH��

WKH� LQWHUUXSWHU� WHFKQLTXH�� DQG� WUDQVFXWDQHRXV�

PHDVXUHPHQW� RI� R[\JHQ� YHUVXV� ZKROH�ERG\�

SOHWK\VPRJUDSK\�� 3HGLDWU� 3XOPRQRO� ������ ��� 

���������

��� .OXJ�%��7KH�LPSXOVH�RVFLOODWLRQ�WHFKQLTXH�DSSOLHG�

for measurements of respiratory function in young 

FKLOGUHQ��3HGLDWU�3XOPRQRO�6XSSO�����������������

��� 1LHOVHQ� .*�� %LVJDDUG� +�� 'LVFULPLQDWLYH� FDSDFLW\�

of bronchodilator response measured with three 

GLIIHUHQW�OXQJ�IXQFWLRQ�WHFKQLTXHV�LQ�DVWKPDWLF�DQG�

KHDOWK\�FKLOGUHQ�DJHG���WR���\HDUV��$P�-�5HVSLU�&ULW�

&DUH�0HG������������������

����1LHOVHQ� .*�� %LVJDDUG� +�� 7KH� HIIHFW� RI� LQKDOHG�

EXGHVRQLGH�RQ�V\PSWRPV��OXQJ�IXQFWLRQ��DQG�FROG�

DLU�DQG�PHWKDFKROLQH�UHVSRQVLYHQHVV�LQ����WR���\HDU�

ROG�DVWKPDWLF�FKLOGUHQ��$P�-�5HVSLU�&ULW�&DUH�0HG�

������������������

����1LHOVHQ�.*��%LVJDDUG�+��/XQJ�IXQFWLRQ�UHVSRQVH�WR�

cold air challenge in asthmatic and healthy children 
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