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1. �µ�°�¸��·�¦»�Â¦��´Ê�°��oµ��Ã�¥Å�o¦´��µ¦�¦ª�°¥nµ�¨³Á°¸¥�Â¨oª
2. ¦³�´��µ¦¤°�Á®È�Ä��µ�oµ��¸�Â¥n�ªnµ������®¦º°������

Á�ºÉ°��µ�¥´�Å¤nÁ�¥¤¸�µ¦�Îµ®��Á���r�¸É�´�Á��Ä��µ¦�¦ª��µ�°�¸�ªnµÂ�nÅ®��¹��³�´�ªnµÁ�}��“��·�
¦»�Â¦�”�Â¨³�“�µ¦�¦ª�°¥nµ�¨³Á°¸¥�”�®¤µ¥�¹��µ¦�¦ª��oª¥Á�¦ºÉ°�¤º°°»��¦�rÄ��oµ���¹�Á�·��{�®µÄ��µ¦
�´�·��¸É�³¦´�®¦º°Å¤n¦´��¼o¤´�¦�¸É¤¸�{�®µ�µ�°�¸�Ä®oÁ�oµ«¹�¬µ�µ¤�µ�´��nµ�Ç�Á�}��¦³�Îµ�»��e

�µ�°�¸�¸É�¦ª�¡�Ä������·�´ÉªÅ��Á�}���·��¸ÉÁ�}�¤µÂ�n�ÎµÁ�·���nµ¥�°��µ��¦¦¤¡´��»r�Â���X –

linked recessive �¹�¡�Å�o�n°¥Ä��¼o�µ¥��¹É�¡��¦³¤µ���-�% �°��¦³�µ�¦�Ã�¥�¸É��% Á�}���·��mild� nª�Ä�
�¼o®�·�¡��µ�°�¸Å�o�o°¥¤µ���¦³¤µ�����% �

��·��°��µ�°�¸�¸É¡�Á�º°��´Ê�®¤��Á�}��red-green color deficiency 

�ªµ¤¦»�Â¦��°��µ�°�¸�Â�n�Á�}����¦³�´���º°�
1. Mild

2. Medium (moderate)

3. Strong (severe)

�µ¦�¦ª��µ�°�¸�Â�³�ÎµÄ®o�¦ª��µ¤¨Îµ�´��´��¸Ê
1. Ishihara test Á�}��µ¦��°��¸É�¸�¸É»�Îµ®¦´��´��¦°��µ�°�¸�(screening test) Ä��¨»n¤�

congenital color vision deficiency ��·��red-green defect �µ¦��°��¸ÊÅ¤nµ¤µ¦�Ä�oÂ¥���·��nµ�Ç��°��µ
�°�¸�Å¤nµ¤µ¦�Ä�oÂ�n�¦³�´��ªµ¤¦»�Â¦��°��µ�°�¸ªnµÁ�}�¤µ�®¦º°�o°¥�Á�ºÉ°��µ�Å¤n¤¸�ªµ¤´¤¡´��r
¦³®ªnµ��Îµ�ª�Â�n�£µ¡�¸É°nµ��·��´��ªµ¤¦»�Â¦��°��µ�°�¸



�
-  �oµ°nµ�Å�o�¼��o°�����Â�n�£µ¡®¦º°¤µ��ªnµ��´�ªnµ���·�
-���oµ°nµ�Å�o�¼��o°�Á¡¸¥����Â�n�£µ¡®¦º°�o°¥�ªnµ��´�ªnµÁ�}��µ�°�¸�Â¨³¤´��³µ¤µ¦�¦»�Å�oÁ¡¸¥�ªnµ

Á�}��µ�°�¸��·��red-green deficiency Á�nµ�´Ê���¹É�Ä����¨»n¤�¸Ê�³�o°�Å�o¦´��µ¦�¦ª�Ã�¥ª·�¸°ºÉ��n°Å�
2. HRR (Hardy, Rand and Rittler) test Á�}��µ¦��°�Ã�¥Ä�o®¨´��µ¦Á�¸¥ª�´��Ishihara test Â�n¤¸

�µ¦�´��¨»n¤�°�Â�n�£µ¡Á¡ºÉ°Ä®oÂ¥���·��°��°��µ�°�¸Å�o�Â�n��ªµ¤¦»�Â¦�Á�}�¦³�´��nµ�ÇÅ�o�Â�nÅ¤n�n°¥
Â¤n�¥Îµ�Á�ºÉ°��µ�Â�n�£µ¡Ä�Â�n¨³�¨»n¤¤¸�Îµ�ª��o°¥��oµÁ�}�¦³�´��mild �³¡°Á�ºÉ°�º°Å�o�Â�n¦³�´��medium Â¨³�
strong �¨�µ¦��°�¥´�Å¤n�nµ¡°Ä�

�µ¦��°��¸Ê¤¸�ªµ¤Åª�(sensitivity) Â¨³�ªµ¤�ÎµÁ¡µ³�(specificity) Å¤n¼�Á�nµ�Ishihara test  �¹�Å¤n�·¥¤
Ä�oÁ�}��screening test Â�³�ÎµÄ®oÄ�o�HRR�test �¦ª�Á¡·É¤Á�·¤Ä�¦µ¥�¸É�¦ª�Ã�¥�Ishihara test Â¨oª¡�ªnµÁ�}��red-

green deficiency Á¡ºÉ°Ä®oÅ�o�o°¤¼¨Á¡·É¤Á�·¤Â¨³Ä�o¦nª¤Ä��µ¦¡·�µ¦�µ¦»��¨
3. Farnsworth D-15 test �¦³�°��oª¥ cap ¸�nµ�Ç�¸ÉÄ�¨oÁ�¸¥��´�����caps �����·�³µ¤µ¦�Á¦¸¥��

cap Ã�¥Å¨n¸�¸ÉÄ�¨oÁ�¸¥��´�¤µ��¸É»�Ä®o°¥¼n�·��´���¼o�¸É¤¸�µ�°�¸�³Å¤nµ¤µ¦�Á¦¸¥�¨Îµ�´�¸Á®¨nµ�¸ÊÅ�o�¼��o°�
�´ª°´�¬¦�D Ä��ºÉ°�°��µ¦��°��¸Ê�¥n°¤µ�µ��“dichotomous”�®¤µ¥�¹��µ¦Â�n�Á�}�����¨»n¤�Á�ºÉ°��µ�

�µ¦��°��¸Ê°°�Â��¤µÄ®oµ¤µ¦�Â¥��¼o¦´��µ¦�¦ª�Á�}�����¨»n¤Ä®�n��º°�¼o�¸É�nµ��µ¦��°�Â��ªnµ���·�
®¦º°Á�}��mild color deficiency �Á�ºÉ°��µ�¸�°��cap �¸ÉÄ�o��°�Á�}�¸�¸ÉÁ�o¤��Â¨³�¼o�¸ÉÅ¤n�nµ��µ¦��°�Â��
ªnµÁ�}��µ�°�¸��·��medium/strong Á���r�µ¦¡·�µ¦�µªnµ�nµ��Å¤n�nµ��Ä®o�¼�µ��Îµ�ª��°�Áo��ªµ��(crossing) 

- Áo��ªµ�®¤µ¥�¹�Áo��¸É¨µ��nµ�ª��¨¤�Á�}�Áo��¸ÉÁ�ºÉ°¤�n°�cap �¸É®nµ��´�����ÎµÂ®�n�®¦º°¤µ��ªnµ��
- Áo��¸ÉÁ�ºÉ°¤�n°�cap ®nµ��´��o°¥�ªnµ����ÎµÂ®�n��´�Á�}��small error

- �µ¦¨´��¸É�´��°��cap �¸É°¥¼n�·��´��Å¤n�´�ªnµÁ�}��error 

Á���r�´�·�ªnµ��nµ��Å¤n�nµ���µ¦��°��Farnsworth D-15 test

- �¼o�¸É�nµ��µ¦��°���º°µ¤µ¦�Á¦¸¥�¸Å�o�¼��o°��´Ê�®¤���Áo��³�n°�´�Á�}�ª��¨¤�¦ª¤�´Ê�Ä�¦µ¥�¸É
¤¸Áo��ªµ����Áo� ®¦º°¤¸���small errors �º°ªnµ�nµ��µ¦��°� Â��ªnµÅ¤nÁ�}��µ�°�¸�®¦º°Á�}�
mild color deficiency Ä��¼o�¸É�¦ª�Ã�¥�Ishihara test Â¨oª¡�ªnµÁ�}��µ�°�¸�³¤¸�¦³¤µ����-��% 

Á¤ºÉ°�¦ª��oª¥�Farnsworth D-15 test �¨°°�¤µ���·�Â��ªnµ�¼o�´Ê�Á�}��mild color deficiency  

- �oµ¤¸Áo��ªµ����Áo��®¦º°¤µ��ªnµ� �º°ªnµÅ¤n�nµ��µ¦��°��Â��ªnµÁ�}��µ�°�¸��·��µ��¨µ�
®¦º°¦»�Â¦�

- �oµ¤¸Áo��ªµ������Áo�®¦º°¤µ��ªnµ �´�ªnµÁ�}��µ�°�¸��·�¦»�Â¦�
- �oµÅ¤n�nµ��µ¦��°��Ä®o�Îµ�ÊÎµÅ�o



�
�µ¦�¦ª��µ�°�¸�¸ÉÁ�}��gold standard µ¤µ¦�Ä®o�¨�¸ÉÂ¤n�¥Îµ�¤¸�ªµ¤Åª¼���º°�µ¦�¦ª��oª¥Á�¦ºÉ°��

anomaloscope  Ä�oÂ¥���·��nµ�Ç��°��µ�°�¸Å�o�Â¨³Â�n�¦³�´��ªµ¤¦»�Â¦�Å�o�Â�n�µ¦�¦ª��o°�Ä�o�¼oÁ�¸É¥ª�µ�
Á�¡µ³�µ�Ä��µ¦Â�¨�¨�Â¨³Á�¦ºÉ°�¤º°¤¸¦µ�µ¼�Á¤ºÉ°Á�¸¥��´��µ¦�¦ª�°ºÉ�Ç���¹�¤´�Ä�oÄ��µ¦�Îµª·�´¥�®¦º°¤¸Ä�oÄ�
�µ�´�Ä®�nÇ�Á�nµ�´Ê�

�´ª°¥nµ�� Farnsworth D-15 test ��¨�µ¦�¦ª��“�nµ�”



�
�´ª°¥nµ���Farnsworth D-15 test ��¨�µ¦�¦ª��“Å¤n�nµ�”
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