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|Àf�Y|¿� ���ËZ»�M�ÃÁ�³�ÊÀ��¾Ì´¿ZÌ»�,�ÅÁ�a�¾ËY��{��
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��ZÌ »�¥Y�v¿Y�Z]��
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|»M��Ã{Y{�¶Ì¸ve�Á�ÄË�ne��,�ÅÁ�a�¾ËY��{�Ã|��É�ÁM{�³�ÉZÅ
��{�Ä¯�{Y{�½Z�¿{�Â»��{��m�,Ä¸yY|»��Y�¶^«�Ä¸u�»��,¾���Ì¤f»

ÊÀ »�¥ÔfyY�Ä¿Â³�pÌÅ�d�Y|¿�{ÂmÁ�ÃÁ�³�Á{�¾Ì]�É�Y{���
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Äf§ZË� Ê���]�� µÁ|m� É�Z»M� ÉZÅ�Ê»� ½Z�¿� ,���Y� | ]� Ä¯� |Å{
�Ì¤f»�Á�ÄËZa��Ë{Z¬»�¶Ë| e�Á�Ê��Â»M�È¸yY|»�¹Zn¿Y��¾Ì]�,¾�

�|ÅZ/��Á��ËZ»�M�ÃÁ�/³�Á{�¿��Y/y��Ì¤f»��/»M�Z¯{Â/�Á�É|
¸³Â¼Å�¾Ì]ÂA1C�ÊÀ »�¥ÔfyY���ËZ»�M�ÃÁ�³�Á{�¾Ì]�É�Y{�Á

�d�Y{� {ÂmÁ�|ÅZ����
�P<� ���È¸yY|»� �Y� | ]� Ä¯�É�Â�� Ä]
� ÃÁ�³�É|»M�Z¯{Ây�Ã�¼¿�¾Ì´¿ZÌ»�Ê��Â»M��ËZ»�M��Y��f³��]

�¾Ì´¿ZÌ»��Y�Á�{Â]�|ÅZ��ÃÁ�³��
�����ZÌ »�¥Y�v¿Y�Z]��
���Ä]
�¾Ì´¿ZÌ»��
���� �ZÌ »�¥Y�v¿Y� Z]��
���¯� Y|Ìa��ËY�§Y��Y�Á�{

d§ZË� Z¬e�Y�[Ây� Ä]� ��Âf»� t��� ��¾Ì´¿ZÌ»� Ä¯� Êe�Â�� �{

� �Y� |ÅZ�� ÃÁ�³� É|»M�Z¯{Ây� Ç�¼¿��
�����ZÌ »� ¥Y�v¿Y� Z]
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���¾Ì´¿ZÌ»� Ä]��
���� �ZÌ »�¥Y�v¿Y� Z]��
���Äf§ZË��ÅZ¯
{Â]��¾Ì´¿ZÌ»�¾ÌÀr¼Å��¾Ì]Â¸³Â¼ÅA1C�ÃÁ�³��Y��ËZ»�M���
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�ZÌ »�¥Y�v¿Y� Z]��
���¾Ì´¿ZÌ»� Ä]��
��v¿Y� Á�ZÌ »�¥Y���
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ÅZ¯/ÊÀ »���{Â¼¿�Y|Ìa�É�Y{��Ê·Zu��{�¯/³�ÉY�]�Ä/�,|ÅZ��ÃÁ�

� ¾Ì]Â¸³Â¼Å� �Ì¤f»� ¾Ì´¿ZÌ»A1C�� �Y��
����ZÌ »� ¥Y�v¿Y� Z]
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��� ¾Ì´¿ZÌ»� Ä]��
��� �ZÌ »�¥Y�v¿Y� Á��
���d§ZË��ÅZ¯
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��¾��Á�ÄËZa�ÉZÅ�Ì¤f»�¶Ë| e�Z]�Ä¸yY|»�¹Zn¿Y��Y�| ]�Á�¶^«����n���
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��ÊÀ »�µZ¼fuY��Y|¬»�t����{�É�Y{���
�P>��d�Y�Ã|��Ä^�Zv»��¿ZË�YÁÂ¯�¶Ì¸ve�½Â»�M��Z�Y��]���
���

�É�Ì³�ÄnÌf¿�Á�hv]��
��

��ÌÌ¤e� ,ÊÅZ³M� Z¬e�Y��]� ÃÁÔ����Â»M�É|Ì¸¯�¥Y|ÅY�Ä¸¼m��Y
��{{Ây�{Â^Æ]�Á��Zf§��Ä]�ZÆ¿M�Ê´f�]YÁ�Ze�d�Y�{Y�§Y�É|»M�Z¯

Ä¿Z»Z��Å/f�Y|Æ]�ÉZ/ÅZ¯�Ê¿Z»�{�Á�Ê/|]ZË����ËY�]ZÀ]/�\�¯�¾
f�{�®Ë�ÊËZÆÀe�Ä]��¿Y{Ä¯�Är¿M�Ä°¸]�d�Ì¿�{�ÁZ��d�Y�ºÆ»

Ë|^e/¼��Ä]��¿Y{�¶/y�Á�d�Y�¶/»M�Z¯{Â/À��Ä]�É|/�¶a�½YÂ
¹Zn¿Y�ÉY�]� Y�� ¹�Ó� Ç�Ì´¿Y� ,¶¼�� Á�ÊÅZ³M�¾Ì]�Ê�Z^e�Y��®Ë

Ê»� ºÅY�§� �Zf§��� |ËZ¼¿���� ���Y� �]/ËY� lËZf¿��Z/ÅÁ�a�¾/��
�È¸u�»��{��ËZ»�M� ÃÁ�³�½Y�Z¼Ì]�É|»M�Z¯{Ây� Ç�¼¿�¾Ì´¿ZÌ»

¸yY|»��Y�| ]�Ç�¼¿�¾Ì´¿ZÌ»�Ä¯�Ê·Zu��{�,d§ZË�Z¬e�Y�Ê��Â»M�È
�¥ÔfyY� Á� d§ZË� �ÅZ¯� |ÅZ�� ÃÁ�³� ½Y�Z¼Ì]� É|»M�Z¯{Ây

ÊÀ »�|Ë{�³�Ã|ÅZ�»�ÃÁ�³�Á{�¾Ì]�É�Y{���¾Ì�Ìa��ÅÁ�a�lËZf¿
�¿/³M�Ç�¼¿�Ä¯�{Y{�½Z/¼Ì]�É|»M�Z¯{Ây�Á�ÊÅZ/Ë{�½Y�Z/�Êf]Z

^e�Y� ÉY�Y{/Ì¬f�»� �Z/� º����
�r=� �À »/Ê�]� �Y{/�Y� Ã{Â/�d
���
��P� ��Z]� É|»M�Z¯{Ây� Á� ÊÅZ³M� Ç�¼¿� ¾Ì]� ¾ÌÀr¼Å� Á

¾Ì]Â¸³Â¼Å�½Y�Ì»� A1CÊÀ »��Â° »��Z^e�Y���Y{���
��P��
|Ë{�³�Ã|ÅZ�»���������Â»M�d^j»��ÌiPe��´¿Z�¿�{Ây�¾ËY�Ä¯

Ê»�½Y�Z¼Ì]�É|»M�Z¯{Ây�{Â^Æ]��{�|�Z]���ÅÁ�a��Y���´Ë{�ÉZÅ
Ê»��½Y�Z°¼Å�Á�®eM�È ·Z�»�Ä]�½YÂe�Atak et al��Y�{Â¼¿�Ã�Z�

��Â¿�Êf]ZË{�½Y�Z¼Ì]�½M�Ê��Ä¯���µ�fÀ¯�Á�Ä¸yY|»�ÃÁ�³�Á{�Ä]
|¿|�� ºÌ�¬e� ��Ê��Â»M� È»Z¿�]�®Ë� Äf¨Å� Á{�c|»� Ä]��b�

�u/³�Ä]�É�Â/��ÄWY�Y�Ä¸yY|»�ÃÁ�/³M�dÌ �Á�Á�|/�Á�ÊÅZ
{Ây�ªË����Y�½Y�Z¼Ì]�É|»M�Z¯{Ây��| ]�Á�¶^«�ÊÅ{���Y�³

d§�³��Y�«�Ê���]�{�Â»��cÁZ¨e��Y�Ê¯Zu�lËZf¿�ÊÀ »��¾Ì]��Y{
�ÃÁ�³� �{�½M��ËY�§Y� Á�É|»M�Z¯{Ây�½Y�Ì»� ��¿� �Y� ÃÁ�³� Á{

� {Â]� Ä¸yY|»���� ���½Y�Z°¼Å� Á�cZÌ]� Ä]��Â]�»� �´Ë{� È ·Z�»
�¶�YÂ§�Ä]�½M��{�Ä¯�{Â]�����Ã�Æq�Ê��Â»M�È»Z¿�]�®Ë�ÃZ»

��Â¿�Êf]ZË{�½Y�Z¼Ì]�ÉY�]� Ã�Æq�Ä]���,|�� Y�mY�Ä¸yY|»� ÃÁ�³
½Y�Ì»� ÉZ¬e�Y� Ä¯� {Y{� ½Z�¿� lËZf¿��ÃÁ�³� ¾ËY� É|»M�Z¯{Ây

ÊÀ »�cÁZ/¨e�³� Z]�É�Y{/�Y{�µ�fÀ¯� ÃÁ�/�d���� ��¾ÌÀr¼Å�Á
�½Y�Z°¼Å�Á�Ê���ÅÁ�a(Shi et al)��®Ë�c|»�Ä]�½M�Ê��Ä¯

�ÃÁ�³� Êf]ZË{� ½Y�Z¼Ì]� ÉY�]� ÊËZa��� Ê��Â»M� È»Z¿�]� ®Ë� ÃZ»
e��´¿Z�¿���Â»M��Y��a�lËZf¿�Á�|Ë{�³�ÄËY�Y�Ä¸yY|»P�|Ì¨»��Ìi

»M�Z¯{Ây�ÉÁ��Ä»Z¿�]�¾ËY�ÃÁ�³�½Y�Z¼Ì]�½Ây�|À«�µ�fÀ¯�Á�É|
{Â]�Ä¸yY|»���������ÅÁ�a�¾ËY��Y�Ã|»M�d�{�Ä]�ÈnÌf¿�¾ËY�]ZÀ]

�ÅÁ�a�lËZf¿�Z]�Ê»�Â�¼Å��Â¯~»�ÉZÅ�|�Z]���
¾Ì]Â¸³Â¼Å� ¾Ì´¿ZÌ»A1C��Á� �ËZ»�M� ÃÁ�³� Á{� �Å� ½Y�Z¼Ì]

�{Â]��eÓZ]�½M�Ê Ì^��½Y�Ì»��Y���Â»M��Y�¶^«�È¸u�»��{�|ÅZ�
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À¯� ¹|�� È¿Z�¿� �»Y� ¾ËY� Ä¯�ÄnÌf¿� �{� Á� ½Y�Z¼Ì]� ½Ây� |À«� µ�f
Ê»�Ã|ÀËM��{�d]ZË{���YÂ��|Ë|�e�Á��Á�]���y��ËY�§Y�|�Z]��

Äf§ZË� ª^�� �]�� Ä ·Z�»� ¾ËY� ÉZÅ��ËZ»�M� ÃÁ�³� �{��Ì¤f»� ÉY�]
¼Å/� ¾Ì]Â¸³ÂA1C��¥ÔfyYÊÀ »�^«� ¾Ì]�É�Y{/ ]� Á� ¶/��Y� |

��ÅZ¯��Ì¤f»�¾ËY�¾Ì´¿ZÌ»�Ä¯�É�Â��Ä]�d�Y{�{ÂmÁ�Ä¸yY|»
Ê·Zu��{�,d§ZË�¯�É��fz»��ÅZ¯�{ÂmÁ�Z]�|ÅZ��ÃÁ�³��{�Ä

ÊÀ »�¥ÔfyY�Ê·Á�d§�³�c�Â��Ä¯���Y�| ]�Á�¶^«�¾Ì]�É�Y{
|�¿�Ã|ÅZ�»�Ä¸yY|»���ºÌ¯�È ·Z�»��{�ÊÆ]Z�»�ÈnÌf¿�Kim���Á
��Y��a�,½Y�Z°¼Å���ÃZ»��|Ë{�³�Ã|ÅZ�»�ÃY�¼Å�¾¨¸e�É�Ì´Ìa

���� ���»� �{/°¼Å� Á� É�Zj¿� È ·Z/Ì»� �Ì¿� ,½Y�Z/Ì´¿ZÌ»� ½Y�/�¾
��¥Y�v¿Y�ZÌ »��¾Ì]Â¸³Â¼Å�A1C���a��ËZ»�M�ÃÁ�³�½Y�Z¼Ì]

��ÅZ¯�d]Zi� ¾¨¸e� Z]� Ê��Â»M� È¸yY|»� Á� É�Ì´Ìa� ÃZ»� Ä�� �Y
ÊÀ »��ÅZ¯�¾ËY�|ÅZ��ÃÁ�³��{�Ä¯�Ê·Zu��{� ,d§ZË��{Â^¿��Y{

��� ��¾Ì]Â¸³Â¼Å� ½Y�Ì»�A1C��È ·Z�»��ËZ»�M� ÃÁ�³� ½Y�Z¼Ì]
�Z]�Ê��Â»M�È¸yY|»�ÃZ»�Ä���Y��a��Ì¿�½Y�Z°¼Å�Á�É�Z¬¨·YÁ}

���¹ZÌa��ËÁ�½Y�Ì»�Ä]�ÃY�¼Å�¾¨¸e�ÃZeÂ¯��
����ÅZ¯�|��{
ÊÀ »�Ë�É�Y{/u��{�,d§Z/Ê·Z�¯/¼Å�Ä/¾Ì]Â¸³Â�A1C��ÃÁ�³��{

�½Y�Ì»�Ä]�d]Zi�¾¨¸e���Â»M��
���d�Y{��ÅZ¯�|��{�����
�Á���Y��Â�¯�¶yY{�Ä]Z�»�cZ ·Z�»��{��ºÌ¬f�»���Â»M�ÉZÅ

Æq�Áº¸Ì§�Á�Ê��Â/»M�cYÁ�/m�,Ã�Æq�Ä]�Ã�/�Å/»M�ÉZ/�Ê��Â
d�Y� Ã|�� Ã{Z¨f�Y����,��� ���É�Ì´Ìa� Ä¯�d�Y� �¯}� Ä]� ¹�Ó

�Ä¸¼m��Y� Z»Y�d�Y��iR»� {Â��¹Zn¿Y� Ä¯�Ê¸°���Å�Ä]�d^«Y�»
dË{Á|v»�Ê»� Ä¯� ÊËZÅ��Á�� ÉY�]� ½YÂe���¯}� É�Â�u� ÉZÅ

��{�ÓZ]�ÈÀË�Å�Á�d«Á�¥���,{ZË��Ê¿Z�¿Y�ÉÁ�Ì¿�Ä]��ZÌ¿�{�¯
d�Y�ZÆ¿M���Â»M��{��ZÌ¿�{�Â»�Ê¿Z�¿Y�ÉÁ�Ì¿�Ä¯�Ê·Zu��{�Ä]��

�Á���ËZ���Y��f¼¯�ÃY�¼Å�¾¨¸e�È¸Ì�Á�Ê»�É�Ì´Ìa�ÉZÅ��Á�|�Z]
�É�Ì´Ìa�Ä]��{Z«��Zf��a�®Ë����d�Y��Á{��Y��Z¼Ì]���������

�È¸yY|»��z]� �iY�Ê���]��Â�y��{�Êm�Zy�cZ¬Ì¬ve� �Y
»M/fÀ¯��]�Ê��Â/f»�µ�/¼Ì]�®Ì·Â]Z/¿�Êf]ZË{�½Y�Z/�Ä]�Ä¯�Á{��Â

Äf§ZË��d�{���Zu��ÅÁ�a�ÈnÌf¿�Z]�Ä]Z�»�ÉYÄf§ZË�Ê»�,|¿Y��½YÂe
½Y�Z°¼Å�Á��{Â³�È ·Z�»�Ä]��Guedes et al���Ä¯�{Â¼¿�Ã�Z�Y

]/ÅÁ�a�®Ë� ¹Zn¿Y� Z/]��/¼Ì]�ÉÁ�� �/Ë{�½Y�Z/� �Â¿�Êf]Z���Z]
�¾Ì]Â¸³Â¼ÅA1C���Y��eÓZ]�Á�ÉÁZ�»���Á{�Ä]�Y��½Z¿M�,|��{

³/»�ÃÁ�/fÀ¯�Á�Ä¸yY|/¯�ºÌ�¬e�µ�/»�Ä]�Á�|¿{�/�c|��f¨Å/�,Ä
Äf¨Å�]�®Ë�ÉY/]�Z]��Z»�ÃÁ�³�½Y�Z¼Ì/¿�®Ë�Ä¸yY|/¼e�d]Â/��Z

]�ÊÀ^»�ÊÀ¨¸e/ §�Ä]�ªËÂ�e��/]�Ê°Ë�Ì§�dÌ·Z/«���{�,|¿{Â¼¿��Y�
ÊÀ »�cÁZ¨e�,Ä¸yY|»�c|»�½ZËZa��dÌ·Z §��ËY�§Y���¿��Y�É�Y{
�¾Ì]Â¸³Â¼Å��ÅZ¯�Á�Ê°Ë�Ì§A1C��Ã|ÅZ�»�Ä¸yY|»�ÃÁ�³��{

�|����� ��Ä ·Z�»��{��½Y�Z°¼Å�Á�Âq�,�´Ë{�ÉY(Cho et al)�
�Z¼Ì]�ÃZ»� Ä�� Ê�� Á� |¿{�¯� ºÌ�¬e� ÃÁ�³� Á{� Ä]� Y�� Êf]ZË{� ½Y

��Â»M��ÉY�]�d¿�fÀËY�ªË����Y� Y��½Ây�|À«�Ê·�fÀ¯�{Ây�ÉZÅ
¼Ì]/»�ÃÁ�³�½Y�Z/¿{Y{�ÄËY�Y�Ä¸yY|/a��{�Á�|/�,Ä¸yY|»�Ã�Á{�½ZËZ
ÅZ¯/À »��/Ê�¼Å� �Y{/�¾Ì]Â¸³ÂA1C�³� �{� Y�/»� ÃÁ�/�Ä¸yY|

|¿{Â¼¿���Y�³����� ��� ½Y�Z°¼Å� Á� ½ZeÂ·(Levetan et al)�
Ä ·Z�»�� ¾Ì]Â¸³Â¼Å� Z]� Êf]ZË{� ½Y�Z¼Ì]� ÉÁ�� �]� Y�� ÉYA1C�

� �Y� �eÓZ]� Á�ÉÁZ�»���Y�� Ä¸yY|»� ÃÁ�³� Á�|¿{Y{� ¹Zn¿Y� |��{
��Â»M�dve��½ZËZa��{�Á�|¿{Y{��Y�«�Êf¿�fÀËY�ÉZÅ���¾ËY� ,ÃZ»

�¾Ì]Â¸³Â¼Å��ÅZ¯���¿��Y�ÃÁ�³A1C�ÊÀ »�¥ÔfyY�É�Y{��Z]
|Àf�Y{�µ�fÀ¯�ÃÁ�³�������Z°¼Å�Á��¸�ÌÅ�½Y��Heisler et al��

mY��Y��a��Ì¿/]�®Ë�ÉY�/»M�È»Z¿�/y�Ê��Â/]�Êf^«Y�»�{Â/�ÉY�
¾Ì]Â¸³Â¼Å� ½Y�Ì»� Ä¯� |¿{Â¼¿���Y�³� ,Êf]ZË{� ½Y�Z¼Ì]�A1C�

Ä¿Â¼¿���Y� ,ZÅ�
��|��{��Ä]�Ä¸yY|»��Y�¶^«�
��|��{���Y��a
�d§ZË��ÅZ¯� Ä¸yY|»���� ����ÅÁ�a�¾ËY�ÊÅZ´�ËZ»�M� ÈnÌf¿

�¾Ì]Â¸³Â¼Å��ÅZ¯�ÈÀÌ»���{A1C��Z]�Ê��Â»M�È¸yY|»��iY��{
Äf§ZË�¯�Á�½Y�ËY��{�Ä¯�É�´Ë{�cZ¬Ì¬ve�ÉZÅ�¦¸fz»�ÉZÅ�Â�

ºÅ�,Ã|��¹Zn¿Y�½ZÆm��Ê¿YÂy�È¸yY|»��ÌiPe��]�É|Ì¯Pe�Á�Äf�Y{
Ê��Â»M�¾¨¸e�ªË����Y�Ê»�ÃY�¼Å�|�Z]���½Y�Z°¼Å�Á�­Z��²ÀÌ¯

�Kingshuk et al���µZ�� Ze� É�Á�»� È ·Z�»� ®Ë� ¹Zn¿Y� Z]
������y��{/ËZ¬»��Â�/iY�È/»M�È¸yY|»�Ê�z]��/��Y�Ê��Â

�/�u���Â»M�ªË�/fÀËY�,É�Â/¨¸e�Á�d¿�/¼Å�¾/]�ÃY�/�{Ây��
É|»M�Z¯{Ây� Á� ÊfË�Ë|»��Êf]ZË{� ½Y�Z¼Ì]� ½Ây� |À«� µ�fÀ¯� Á

� �Â¿��e� ¾Ë�f�Ì]� Ä¯� |¿{Â¼¿� ¹Ô�YP�Ä]� �Â]�»� ��Â»M� �Ìi



É��{Â³�Z¿Y|¿Z»����������½Y�Z°¼Å�Á� 

Ä¸n»�d^«Y�»�É��ÉZÅ��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Zf��a�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

�ÃY�¼Å�¾¨¸e�ªË����Y���Â»Md�Y�Ã{Â]�������Ä]�lËZf¿��ËZ��
¾ËY� �Y� Ã|»M�d�{�{Y{� ½Z�¿��ÅÁ�a���Y� ½Y�Z¼Ì]�dË�j¯Y� Ä¯

Ê»� l¿�� Ê«Zq� Á� Ä§Z�Y� ½�Á�|¿{�]� �Äf§ZË� ¾ËY�Äf§ZË� Z]� ZÅ��ÉZÅ
� ½M� �{� Ä¯� ¾ËÁ�«� �{� É{YÂm� ªÌ¬ve�
����½Y�Z¼Ì]� |��{

Ê«Zq�Á�½�Á�Ä§Z�Y�ÉY�Y{�Ä ·Z�»�{�Â»�Êf]ZË{��È ·Z�»�Á�|¿{Â]
� ½Y�Æe� �{�ÊËYÂ¿� ½M� �{� Ä¯���Ä¿Â¼¿� |��{���ËY���ÉY�Y{� ZÅ

]Z�»Ê»�Â�¼Å� ,|¿{Â]� Ä��|�Z]���,��� ���½{Â]�ÓZ]� Ä¯� Zn¿M� �Y
��Á�]�ÉY�]� �Z����y�¶»YÂ�� �Y�Ê°Ë�½YÂÀ�� Ä]�Ê«Zq�Á�½�Á

¼Ì]/��ÄfyZÀ��Á{��Â¿�d]ZË{�É�Z/ËY� ,d�Y�Ã|/»Y�¾/�È¿Z�¿��
m�¦ �/e��{�É|/¯�ÄmÂ/¬»�Ä]�Ê§Z/��²ÀÅ�§�È·Â/c{Z��ÉZÅ

Ä»Z¿�]� Ä]� �ZÌ¿� Á�ÊËY~£��Y� ÄÀÌ»��¾ËY� �{�Ê��Â»M�ÉZÅd� ���{
~³�d�ZÌ��ÄmÂe��Â�y�¾ËY�ÉY�]�Êf�Y|Æ]�¾Ì^«Y�»�Á�½Y�Y

�Ìa�Ä»Z¿�]�,ÊÀÌ]���Â»M��Y�½Y|¿Á�Æ��É�Ì³�Ã�Æ]�Á�É�Ë���ÉZÅ
ÄË~¤e�tÌv��ÉZÅÂ´·Y�Ê»�ÉY���Á�]��Y�É�Ì´�Ìa�½YÂÀ��Ä]�|¿YÂe

|�Z]� |À»{Â�� Á{� �Â¿� d]ZË{� É�Z¼Ì]� �Ä¿Zy� ½Z¿�� {Y| e���Y{
e��Y��f�Ì]�Ä ·Z�»�¾ËY��{� Ã|ÀÀ¯�d¯���Z]�Ä¯�{Â]�½Y{�»�{Y| 

Äf§ZË�m�cZ ·Z�»�ÉZÅ½Y�Z°¼Å�Á�É�|Ìu� ,½Y�Z°¼Å�Á�É{YÂ�,
Á�Ê�¼���{Â]�Ä]Z�»�½Y�Z°¼Å���,��,������Ä°ÀËY�Ä]�ÄmÂe�Z]

Ê»�{�§��Å�¶¤���|�Z]�Äf�Y{��Z^e�Y�ÁY�dÌ·Z §�½Y�Ì»� Z]�|¿YÂe
����º¿Zy�ÊÅZ³M�¹|��¶Ì·{�Ä]�,��¹Zn¿Y�|ËYÂ§�Á�c�Á����Y�ZÅ
¼e/Á�Ê°Ë�Ì§�cZÀË��fÀ¯��{�Ê���Á/¯�Á�µ�/À«��ÅZ/y�|/�½Â

¹Zn¿Y�Ê]� {�Â»�Ê���Á� Á�Ê°Ë�Ì§�cZÀË�¼e���Y�«� ZÆ¿M�ÊÆmÂe
Ê»���{�Ê¨Ì ��{�°¸¼��½Y�Z¼Ì]� �Y�É�ZÌ�]�Á��¾ËY� �Y� ,d§�³

����Á�Á�ÉÁ��Ã{ZÌa�c�Â��Ä]�Ê°Ë�Ì§�dÌ·Z §�¹Zn¿Y�dÆm
|Àf�Y{���
�{ÂmÁ����Z]�Ä¯�Á{��Â¿�d]ZË{�É�Z¼Ì]�Ê¸Ì»Z§�È¬]Z��É|��{
ÈnÌf¿��»/°¼Å�Á�Á��Ã|À�y��Ä ·Z/�»�,½Y�Z/]�Ä]Z/{Â������]/�Ä

ÄÀÌ»�� {ÂmÁ� {Ây� È]Â¿��Á�É�´·Z]�£�c�Á��� Á�Ê°Ìf¿��ÉZÅ
��Â»M�Ê»�s��»�Y��Ä¿Y�Ì´�Ìa�ÉZÅ�{�Z�����

dË{Á|v»�ÉY�Y{�cZ ·Z�»��ËZ��|À¿Z»��ÅÁ�a�¾ËY��,{Â]�ÊËZÅ
�Êf]ZË{�½Y�Z¼Ì]�¶»Z���ÅÁ�a�¾ËY�É�Z»M�È »Zm�Ä°ÀËY�Ä¸¼m��Y

¿/Á{��Â�Æ�/]�k�¯��/f¿�É�Ë~a�ºÌ¼ e�Ä¯�{Â/v»�Y��lËZ/�{Á|
Ê»�|À¯��Ê»�{ZÆÀ�Ìa�Y~·��È¿Â¼¿�ºnu�Z]�É| ]�cZ ·Z�»�Ze�{{�³

{Â�� ¹Zn¿Y� �f�Ì]� ��ÅÁ�a� �{� ¾ÌÀr¼Å�Ê»� É| ]� ÉZÅ��½YÂe
d§�³� ��¿� �{� ½Z»�{� �Â¿��Zv·� �Y� Y�� ½Y�Z¼Ì]�®Ì°¨e� ��ÉY�]
�Y��ZÌ¿��Â�¯�¶¯�ÉY�]�É{ZÆÀ�Ìa�ºf�Ì��®Ë�Ä]�Ê]ZÌf�{�Ze�d

�Ì�Á�t��� �{� Ä ·Z�»��¾ËY� Á� {Â�� ¹Zn¿Y� �Â�¯� ¶yY{� �{� �e
{{�³��Y�°e��´Ë{�ª�ZÀ»��{�Ä ·Z�»� ��Ê �¬»�¶Ì·{�Ä]�¾ÌÀr¼Å

�Z]� �]YÁ�� ÉY�]� Ê·Â¸ »� Á� Ê¸�� �Z^Àf�Y� �ÅÁ�a� ¾ËY� ½{Â]
�0Z�Â�z»�Á�Ê·Â��cZ ·Z�»�Ä]��ZÌ¿�Á�d�Y�ÄmYÂ»�dË{Á|v»

Ä¸yY|»�cZ ·Z�»�ÄÌ�Âe�ÈWY�Y�ÉY�]�ÉY��ÊËZÆ¿�ÉZÅd�Y�� 

É�ÁZÀ§� ÈÀÌ»�� �{� Ä �Âe� Á��ÅÁ�a��½ÂÀ§� Á� ÃY�¼Å�¾¨¸e�ÉZÅ
��Y�d�Y|Æ]���Â»M�É�Z��Ã{ZÌa�Á���Ë~a�ÉY�]�µZ¬f¿Y�Á�¶¬¿

d�Y�É�Á����ZÌ�]�ªË���¾ËY���¾Ë�yM��Y�Ê� ]�|ËZ]�¾ÌÀr¼Å
d§��Ìa��¶]Z«�Á�Ã{��§�c�Â��Ä]� Y�� ZÆ¿M�Á�ºÌÀ¯�¶Ì¸ve� Y�� ZÅ

Z�¿� ½Y�Z¯�|¿Y�d�{� Á� ½Z³|¿�Ì³{ZË� Ä]�­�{ºÌÅ{� ½� ��ºÌ¼�e
�Á�¶Ì¸ve� Z]�Êf�ËZ]� �»Y�¾ËY� �Y� Ã{Z¨f�Y� È»Y{Y� ZË�É�Ì´Ìa�ÉY�]

Ê]� {�ÁM�]�{Â��Ê¿Z^Ìf�a� Ê^Ì�� ��¾ËY� ,Ã|¿�Ì³{ZË� ÉZÅ{ZÆ¿� ÉY�]
d�ZÌ�� Z]�Êf�ËZ]� ZÅ{�ÁM�]���Z�fyY�cY�Z^f�Y�Á�Ê¸v»�ÉZÅ

{Â��Ã{Y{�ªÌ^�e�,Äf§ZË� ��ÈÀÌ»���{�ZÅ{�°ËÁ��¾ËY�Ä]�ÄmÂe�¹Á�·
ºÆ»��Y�Ê°Ë�,��Â»M��·Zq�¾Ë�e��d�{�Á�Êf·Á{�½ÓÂX�»�ÉZÅ

¿Y/»Y�½Y�Z¯�|/���Ìa�ÉY�/]�½Z/»�{�Á�d�Y|/Æ]�,��Â»M��,ÊÀÌ]
Ä»Z¿�]���Y�½Y|¿Á�Æ��tÌv����Â»M�dÆm��{�d¯�u�Á�É�Ë�

d�Y�¾ËÂ¿�{�°ËÁ��¾ËY�ªË�����
��

Ê¿Y{�|«�Á��°�e��
�ÉZÅ��ÅÁ�a��{�©ÔyY�ÉY�Ä¬�À»�ÄfÌ¼¯��Ân»�Z]���Zu�Ä·Z¬»

�M� ÃZ´�¿Y{�Ê°��a� ¹Â¸��©ÔyY� |¯� Z]�k�¯� |uYÁ�Ê»Ô�Y� {Y
�����|�� Y�mY� �¾ËY� ¾ÌÀr¼Å�Ê�Z�fyY� |¯� Z]� �ÅÁ�a�

�RCT201112158416N1� ��ÊÀÌ·Z]� ÊËZ»�M�Z¯� dËZ�� �{
|��d^i�½Y�ËY� ��É�}M�k�ËY��f¯{�ÉZ«M�[ZÀm�,¹�fv»�{Zf�Y��Y

É�Z¼Ì]���zf»�ÊËZ¼ÀÅY�� ��Zy� Ä]� Ê¸yY{� ÉZÅ��Ç|¿��Y� ÉZÅ



�����������ÃZeÂ¯�¹ZÌa��ËÁ���ªË����Y���Â»M��ÌiPe�Ê���]��� 

Ä¸n»��»�Éd^«Y��ÉZÅf��a��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Z�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

n¿Y� Ê»Y�³� ¶À��a� ¾ÌÀr¼Å� ,½Z�ËY�Á� k�¯� �Æ�� d]ZË{� ¾¼
�É�Y�´�Zb�� �ÅÁ�a� ¾ËY� �{� Ã|ÀÀ¯� d¯��� �Ë��� ½Y�Z¼Ì]

Ê»�{{�³� 

 

��
�]ZÀ»��

1- Joanne BD, Helene B, Jeroen H, Haske VV. Effectiveness of self- management interventions on 

mortality, hospital readmissions, chronic heart failure hospitalization rate and quality of life in patients with 

chronic heart failure: A systematic review. Patient Educ Couns. 2010; 78(11): 297-315. 

2- Shearer N, Cisar N, Greenberg EA. A telephone delivered empowerment intervention with patients 

diagnosed with heart failure. Heart Lung. 2007; 30(3): 159-69. 

3- Nesari M, Zakeri Moghaddam M, Rajab A, Bassam A� Effect of telephone follow-up by nurses on blood 

glucose and lipid control in patients with type 2 diabetes� Ir J�of Diabetes and Lipid Disorders. 2009; 8(2) 

:115-22. [In Persian] 

4- Esmeltrz Susan S, Bear Brenda j, Hynkel Janice L, Jyvyr Carey H. Brunner and Suddarth: Text book of 

Medical & Surgical Nursing. Dehghan N, Asadi Noghabi AA. (persian translator).4st ed. Tehran: Salemi; 

2011: 132-33.[In Persian] 

5- Zolfaghari M, Mosavifar Seideh A, Pedram Sh. Mobile Phone Text Messageing Telephone Follow Up In 

Iranian Type 2 Diabetic Patients For 3 Mounths: A Comparative Study. Ir J of Diabetes And Obesity.2009; 

1(1): 45-51. [In Persian] 

6- Tullmann DF, Haugh KH, Dracup KA, Bourguignon C. A randomized controlled trial to reduce delay in 

older adults seeking help for symptoms of acute myocardial infarction. Res Nurs Health. 2007; 30(5):485-97. 

7- Ismail K, Winkley K, Rabe-Hesketh S. systematic review and meta- analysis of randomized controlled 

trials of psychological interventions to improve glycaemic control in patients with type 2 diabetes. Lancet. 

2004; 363(9421): 1589-97. 

8- Goodarzi M. Importance of patient education in nursing and midwifery students of Islamic Azad 

University Karaj Branch. [dissertation]. Tehran: Payame Noor University. 2005: 47. [In Persian] 

9- Wong KW, Wong F k, Chan MF. Effect of nurse- initiated telephone follow- up on self- efficacy among 

patients with chronic obstructive pulmonary disease. J Adv Nurs. 2005; 49(2): 210-22. 

10- Blake H. Mobile phone technology in chronic disease management. Nurs stand. 2008; 23(12): 43-6. 

11- Fatehi F, Malekzadeh G, Akhavimirab A, Rashidi M, Afkhami-Ardakani M. The Effect of Short 

Message Service On Knowledge Of Patients With Diabetes In Yazd Iran. Ir J of Diabetes and Obesity. 2010; 

2(1): 27-31. [In Persian] 



É��{Â³�Z¿Y|¿Z»����������½Y�Z°¼Å�Á�� 

Ä¸n»�d^«Y�»�É��ÉZÅ��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Zf��a�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

12- Lorig k. Stanford self- efficacy scale for diabetes.stanford pation education research center [cited july 

11 2010]. Avalable at:URL:http://patient education.stanford.edu/research/diab scale.htm/. 

13- Ghadamgahi F,Zighaimat F, Ebadi A, Houshmand A. Knowledge, attitude and self- efficacy of Nursing 

staffs in hospital infections control. Ir J of military Med. 2011; 13(3): 167-72. [In Persian] 

14- Goodarzi M, Ebrahimzadeh I, Rabi AR, Saeedipoor B, Asghari Jafarabadi M. Assesment of 

Knowledge, attitude, practice and self efficacy of diabetic patients in Karaj, Iran. Ir J of Diabetes and Lipid 

Disorders. 2012; 11(3): 269-81. [In Persian]  
15- Atak N, Gurkan T, Kose K. The effect of education on knowledge, self management behaviours and self 

efficacy of patients with type 2 diabetes. Aust J Adv Nurs. 2014; 28(2): 66-73. 

16- Bayat F, Shojaeezadeh D, Baikpour M, Heshmat R, Baikpour M, Hosseini M. The effects of education 

based on extended health belief model in type 2 diabetic patients: a randomized control trial. J of Diabetes & 

Metabolic Disorders. 2013; 12(45): 1-8. [In Persian] 

17- Shi Q, Ostwald SK, Wang S. Improving glycaemic control self-efficacy and glycaemic control 

behaviour in Chinese patients with type 2 diabetes mellitus: randomised controlled trial. J Clin Nurs. 2010; 

19(3-4): 398-04. 

18- Kim HS ,Yoon KH. A short message service by cellular phone in type2 diabetic patients for 12 

months.[cited Nov 7 2008]. Available at: URL:http:// www.sciencedirect.com/published on line.  

19- Rezai N, Tahbaz F, Alchemist M, Alavi Majd H. Effect of nutrition education on knowledge, attitude 

and practice of patients with type 1 diabetes . J Aligoodarz Uni Med Sci. 2007; 8(2): 52-9. [In Persian] 

20- Rakhshandehroo S, Ghaffari M, Heidarnia AR, Rajab A. Effectiveness of an educational intervention on 

metabolic control in diabetic patients referred to the Diabetes Association of Iran. J of Diabetes and Lipid 

Disorders. 2010; 9(0): 57-64. [In Persian] 

21- Peck A. Changing the face of standard nursing practice through telehealth and tele nursing. Nurse 

Admin Q. 2005; 29(4): 339-43. 

22- Guedes FC, Possa S, Righetti R, ET AL. Efficacy of telephone support as a tool for promoting daily 

physical activity in type 2 diabetic patients. Diabetes Research & Clinical Metabolism [cited Aug 29 20014]. 

Available at: URL: http://www.hoaj on line.com/journals/pdf/2020-0866-3-6.pdf. 

23- Cho JH, Chang SA, kwon HS, et al. Long-Term Effect of the Internet-Based Glucose Monitoring 

System on HbA1c Reduction and Glucose Stability: a 30-month follow-up study for diabetes management 

with a ubiquitous medical care system. Diabetes Care. 2006; 29(12): 2625-31. 

24- Levetan CS, Down KR, Robbins DC, Ratner RE. Impact of computer-generated personalized goals on 

HbA1c. Diabetes Care. 2002; 25(1): 2-8. 

http://www.sciencedirect.com/published
http://www.hoaj


�����������ÃZeÂ¯�¹ZÌa��ËÁ���ªË����Y���Â»M��ÌiPe�Ê���]��� 

Ä¸n»��»�Éd^«Y��ÉZÅf��a��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Z�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

25- Heisler M, Smith DM, Hayward RA, Krein SL, Kerr EA. How well do patients� assessment of their 

diabetes self-management correlate with actual glycemic control and receipt of recommended diabetes 

services?. Diabetes Care. 2003; 26(3): 738-43. 
26- pal K, Eastwood SV, Michie S, et al. Computer-based interventions to improve self- management in 

adults with type 2 diabetes: a systematic review and meta-analysis. Diabetes Care. 2014; 37(6): 1759-66. 

27- Javadi A, Javadi M, Sarvghadi F. Knowledge, Attitude and Practice of Diabetic Patients Diabetes 

Center of Qazvin. J Birjand Univ Med Sci. 2004; 11(3): 46-49. [In Persian] 

28- Navayi L, Shakerhosseini L, Mohajeri N. Prevalence of obesity, hyperlipidemia, and increased blood 

pressure in patients with diabetes type 2. paper presented at The seventh Iranian Nutrition Congress. 2002. 

Rasht. In: Javadi A, Javadi M, Sarvghadi F. Knowledge, Attitude and Practice of Diabetic Patients Diabetes 

Center of Qazvin. J Birjand Univ Med Sci. 2004; 11(3): 46-49. [In Persian] 

29- Heidari Gh, Motlagh S, Montazeri F. Effects of diet and training on knowledge, attitudes of type 2 

diabetic patients. East J. 2002; 6(4), 213-07. [In Persian] 

30- Shamsi M, Sharifi-Rad Gh, Kachoei A, Hassan Zadeh A. Effect of walking training program on 

knowledge, attitude, performance and metabolic control of blood glucose in type 2 diabetic patients. J 

Birjand Univ Med Sci. 2011; 17(3): 166-75. [In Persian] 

 



13          Abstract      Preventive Care in Nursing & Midwifery Journal (PCNM) Vol. 4, No.2, 2014-2015                                  

 

Effect of Distance Education via Short Message Service of Mobile Phones on 

Self-efficacy and HbA1C of Patients with type 2 Diabetes Mellitus  
 

1N Saeid, 2MR Sarmadi, 1M Goodarzi 

 

1Associate professor. Dept. of Educational Science ,Payame Noor University of Iran 
2professor. Dept. of Educational Science ,Payame Noor University of Iran 

 

 
 

Corresponding Author: Dept. of Educational Science ,Payame Noor University of Iran 

  

Email: Mandana.godarzi@yahoo.com 

Received: 29 April 2013        Accepted: 22 Sep 2014 

 
 

Background and Objectives: Mobile-based education as the most basic form of e-health initiatives can be an 

important aspect to be considered and valued for providing health services. This study assessed the effect of 

education via short message service on hemoglobin A1C and self-efficacy among patients with type 2 

diabetes. 

Materials and Methods: This was a randomized clinical trial in which 81 patients with type 2 diabetes were 

selected based on the inclusion criteria and were randomly allocated into two experimental (n=43) and 

control (n=38) groups. The experimental group received educational messages. Data were measured at 

baseline and three months after the intervention. Data were analyzed using the Fisher�s exact test, t-test and 

ANCOVA in the SPSS-17. 

Results: The hemoglobin A1C (p<0.001) and self-efficacy (p=0.024) were significantly different between 

the control and experimental groups after the intervention. 

Conclusion: Our findings indicated a favorable effect of an educational intervention using the mobile phone 

capabilities. Using digital communication technology in the field of health care delivery and management of 

health are recommended to change individuals� behavior. 
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