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ABSTRACT 

Objective: This study was conducted to identify sex and stature from anthropometric measurement 

of the humerus in Thais peoples 

Material and method: The sample was collected from cadavers that were routinely autopsied during 

the year 2007-2008 at the department of Forensic Medicine,Siriraj hospital. The humeri were 

prepared by standard method and measured for Maximum length, Vertical head diameter, 

Maximum of surgical neck diameter, Maximum of midshaft diameter,Minimum of midshaft 

diameter,Epicondylar breadth. The data were collected for sex determination and estimation of 

stature. 

Results: From the studies in 60 cadavers, composed of 33 males and 27 females. All 

anthropometric measurement in male is higher than females, especially maximum length, vertical 

head diameter and epicondylar breadth was significant in sex determination. Relation of stature 

and anthropometric measurement were shown 

Female : Stature = (3.546 × ML) + (10.189 x VHD) + 16.244 ± 3.403 

Male     : Stature = (13.142 × VHD) + 110.914 ± 4.933 
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However,this relation were significant in female than male. 

Conclusion : Anthropometric measurement from humerus can be used for sex determination and 

estimation of stature,however, anthropometric measurement from several bones should be 

performed to increase accuracy. 

Keywords: Humerus,Maximum length , Vertical head diameter,Maximum of surgical neck 

diameter,Maximum of midshaft diameter,Minimum of midshaft diameter, Epicondylar breadth 

���́�¥n° 

ª́��»�¦³­��r : «¹�¬µ®µ�nµ�µ�¤µ�»¬¥ª·�¥µ¤µ�¦�µ�Ä��µ¦�¦ª�¡·­¼��rÁ¡«Â¨³�µ¦�¦³¤µ�­nª�­¼��µ�
�¦³�¼��o�Â���°���Å�¥. 

ª·�̧�µ¦«¹�¬µ: Á�È��´ª°¥nµ��¦³�¼��o�Â���µ�«¡�̧ÉÁ�o µ¤µ�¦ª��´�­¼�¦Ä�£µ�ª·�µ�·�·Áª�«µ­�¦r  ��³
Â¡�¥«µ­�¦r«·¦·¦µ�¡¥µ�µ¨ Ã¦�¡¥µ�µ¨«·¦·¦µ� Ä�¦³®ªnµ��̧ �.«. 2007-2008 Ã�¥Á�È��o°¤¼̈ Á¦ºÉ°�Á¡« °µ¥» 
­nª�­¼� �µ��´ Ê��Îµ�¦³�¼��o�Â���̧ÉÅ�oÅ��nµ��¦¦¤ª·�̧Á�¦̧¥¤�ª́°¥nµ�Â¨³�Îµ¤µª�́�nµ�µ�¤µ�»¬¥ª·�¥µ�Îµ�ª� 

6 �nµ Å�oÂ�n maximum length,vertical head diameter, maximum of surgical neck diameter,maximum 

of midshaft diameter,minimum of midshaft diameter,epicondylar breadth  �Îµ�o°¤¼̈ ¤µÁ�¦̧¥�Á�̧¥�
¦³®ªnµ�Á¡« Â¨³�ÎµÅ��Îµ�ª�®µ�ªµ¤­¤́¡�́�r��́­nª�­¼�Ã�¥Ä�o­¤�µ¦Á�·����°¥ 

�¨�µ¦«¹�¬µ: �µ�«¡�̧É�Îµ�µ¦«¹�¬µ�Îµ�ª� 60 «¡ �¦³�°��oª¥Á¡«�µ¥ 33 «¡ Â¨³Á¡«®�·� 27 «¡ 

¡�ªnµ�nµÁ�¨¸É¥�°��nµ�µ�¤µ�»¬¥ª·�¥µ�°�Á¡«�µ¥¤̧�nµ¤µ��ªnµÁ¡«®�·��»��nµ Ã�¥�nµ maximum length , 

vertical head diameter Â¨³ epicondylar breadth ¤̧�nµ�̧É¤̧�¥́­Îµ��́�µ�­�·�·Ä��µ¦Â¥�Á¡«Å�o Â�n�È¥�́¤̧�nµ
�o°���́��́°¥¼n �ÎµÄ®o�µ¦Â¥�Á¡«�´ Ê��³Ä�o�¦³�¼��o�Â��Á¡̧¥��· Ê�Á�̧¥ªÅ¤nÅ�o ­nª��ªµ¤­¤́¡�́�r¦³®ªnµ��nµ�µ�
¤µ�»¬¥ª·�¥µ��́­nª�­¼�Ä���Å�¥ Ã�¥Å�o­¤�µ¦Á�·����°¥��́�̧ Ê 

Á¡«®�·� : Stature = (3.546 × ML) + (10.189 x VHD) + 16.244 ± 3.403 

Á¡«�µ¥   : Stature = (13.142 × VHD) + 110.914 ± 4.933 

�µ¦�¦ª��ªµ¤­¤́¡�́�r�̧ ÊÄ�Á¡«�µ¥ ¡��ªµ¤­¤́¡�́�r�o°¥�ªnµÁ¤ºÉ°Á�̧¥���́Á¡«®�·� 
­¦»�: �¦³�¼��o�Â��­µ¤µ¦��Îµ¤µ�¦ª�ª�́�nµ�µ�¤µ�»¬¥ª·�¥µÁ¡ºÉ°Ä�oÄ��µ¦¡·­¼��rÁ°�¨�́¬�r�»��¨Ä��oµ�
Á¡«Â¨³­nª�­¼�Å�o �´ Ê��̧ Ê�ª¦Ä�o�¦³�°���́�µ¦�¦ª�Â¨³ª�́�nµ�µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼�­nª�°ºÉ�Ç�oª¥ 

�Îµ­Îµ�́�: �¦³�¼��o�Â��,Maximum length,Vertical head diameter,Maximum of surgical neck 

diameter,Maximum of midshaft diameter,Minimum of midshaft diameter, Epicondylar breadth 
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���Îµ 

�µ¦�¦ª�¡·­¼��rÁ¡«Â¨³�µ¦�¦³¤µ�­nª�­¼�Á�È �­·É��̧É­Îµ��́¤µ�Ä��µ¦¡·­¼��rÁ°�¨�́¬�r�»��¨Ä�
�¦�̧�µ¦�¦ª�«¡�̧ÉÅ¤n�¦µ��ºÉ° , «¡�̧É¡�Ä�­£µ¡Á�È ��· Ê�­nª� ®¦º°«¡�̧É¤̧�µ¦Á�nµ­¨µ¥Á�È �Ã�¦��¦³�¼�
�µ�­nª�®¦º°�´ Ê�®¤�. Á¤ºÉ°Â¡�¥rÅ¤n­µ¤µ¦�¡·�µ¦�µ�¦³�¼�­³Ã¡�®¦º°�³Ã®¨�«̧¦¬³�¹É�Á�È ��¦³�¼�­nª��̧É
­µ¤µ¦�Ä®o¦µ¥¨³Á°̧¥�Ä�Á¦ºÉ°�Á¡«Å�oÁ¡¦µ³Á®�»�nµ�Ç Á�n� ¤̧�µ¦Â��Á­̧¥®µ¥ �È¥�́­µ¤µ¦�Ä�oª·�̧�¦ª�ª�́�nµ�µ�
¤µ�»¬¥ª·�¥µ�°��¦³�¼�°ºÉ�Ç1-8,10 Â��Å�o . Â�n°¥nµ�Å¦�È�µ¤ �nµ�nµ�Ç�̧É¤̧�¼o ¦µ¥�µ�Åªo�´ Ê�°µ�¤̧�nµ¤µ�¦�µ�
Á�¨̧É¥�Â�¨�Å�Å�o�µ¤Â�n�¨»n¤�¦³�µ�¦®¦º°¦³¥³Áª¨µ�̧É�nµ�Å� �ÎµÄ®o Á¦µÅ¤n­µ¤µ¦�Ä�o�nµ�´ Ê�ÇÁ�È �¤µ�¦�µ�
Å�o 
 Ã�¥�µ¦Ä�oª·�µ�µ�­�·�· Å�o¤̧�¼o�Îµ�µ¦«¹�¬µÅªo Á�È ��Îµ�ª�¤µ�Á�̧É¥ª��́�nµ�µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼� 

Â�n�È¥�́¤̧�¼o«¹�¬µ�o°¤¼̈ �°��¦³�¼�­nª�¦¥µ��rÂ��Ä���Å�¥ÅªoÅ¤n¤µ���́  �µ��µ¦«¹�¬µ�°� M. Yasar Iscan 

Â¨³��³ 5 Å�o�Îµ�µ¦ª·�¥́�¦³�µ�¦�¨»n¤¤°�Ã�¨°¥�rÄ��¦³Á�«�̧�,�̧É�»n � Â¨³Å�¥ ¡�ªnµ�¨»n¤�¦³�µ�¦�È¤̧
�ªµ¤Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�°��nµ�µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼�Ä��oµ�Á¡«Â¨³Á�º Ê°�µ�· �µ���³ª·�¥́Å�o
Â�³�Îµªnµ�ª¦�³¤̧�µ¦ª·�¥́Á¡·É¤Á�·¤Á¡ºÉ°®µ�nµ¤µ�¦�µ��µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼�Ä�Â�n̈ ³�¨»n¤�n°Å��oª¥  

 �¦³�¼��o�Â�� (Humerus) Á�È ��¦³�¼��̧É¤̧�ªµ¤­Îµ��́Ä��µ��·�·¤µ�»¬¥ª·�¥µ Á�ºÉ°��µ�¤̧��µ�Ä®�n
Â¨³Â�È�Â¦� Â��®�́Å�o¥µ� ¦ª¤�´ Ê�¤̧ variability �ÎÉµ Á®¤µ³­Îµ®¦́��µ¦«¹�¬µ�µ�¤µ�»¬¥ª·�¥µ�µ¥£µ¡ 2  

 ��́�´ Ê� �»�¤»n�®¤µ¥Ä��µ¦ª·�¥́�¦́ Ê��̧ ÊÁ¡ºÉ°�³Å�o®µ�nµ¤µ�¦�µ��µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼��o�Â��Ä�
�¦³�µ�¦�¼o Ä®�nÅ�¥ ¦ª¤�¹��µ¦®µ�ªµ¤­´¤¡´��r Ä�Á�·�­�·�·¦³®ªnµ��nµ­nª�­¼��´��nµ¤µ�¦�µ��µ�
¤µ�»¬¥ª·�¥µ�°��¦³�¼��o�Â����́�¨nµª�oª¥ 

ª´��»Â¨³ª·�̧�µ¦ 
ª́­�» 

�µ¦«¹�¬µ�¦́ Ê��̧ Ê Å�oÄ�o�¦³�¼��̧ÉÁ�È�¦ª�¦ª¤�µ�«¡�̧ÉÁ�oµ¤µ�nµ��́­¼�¦  �̧É£µ�ª·�µ�·�·Áª�«µ­�¦r ��³
Â¡�¥«µ­�¦r«·¦·¦µ�¡¥µ�µ¨ ¤®µª·�¥µ¨¥́¤®·�¨ Ä�¦³®ªnµ��̧ ¡.«. 2550-2551 Ã�¥Â¥��µ¤Á¡«Å�o �º° Á¡«
�µ¥�Îµ�ª� 33 �� Á¡«®�·��Îµ�ª� 27 �� ¦ª¤�´ Ê�®¤� 60 �� Â�n�°°�Á�È ��¦³�¼��o�Â���oµ��oµ¥Â¨³�ªµ 

«¡�´ Ê�®¤�°¥¼nÄ�Á���r�¼o Ä®�n�̧É¤̧°µ¥»¤µ��ªnµ 20 �̧�¹ Ê�Å� �̧É¤̧�µ¦�· ��°�­nª��¦³�¼�°n°��¦��oª� Â¨³Å�o ¤̧
�µ¦¦³�»�¹�Á¡«°¥nµ�Â�n�°�Â ö ª �¦�̧�̧É¤̧¡¥µ�·­£µ¡�̧É�¦³�¼�­nª��o�Â����Å¤n­µ¤µ¦��¦ª�­°��nµ
¤µ�¦�µ��nµ�Ç�µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼�­nª��o�Â��Å�o Á�n� �¦³�¼�®�́,¦°¥Ã¦�Á�nµ�̧É�¦³�¼�,�ªµ¤�·����·
Â�n�ÎµÁ�·�,�µ¦�¦³�µ¥�°�¤³Á¦È�¤µ�̧É�¦³�¼� Â¨³�µ¦Á­ºÉ°¤­£µ¡�°��¦³�¼�°¥nµ�¦»�Â¦� Á�È ��¦�̧�̧É�ÎµÄ®o
�¦³�¼��´ Ê�ÇÅ¤nÅ�o ¦́��µ¦¡·�µ¦�µÁ�oµ­¼n�µ¦ª·�¥́�̧ Ê 
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�¦³�¼��̧ÉÅ�o ¦́��µ¦¡·�µ¦�µ�³�nµ��µ¦Á�¦̧¥¤¡¦o°¤�¦³�¼�Á¡ºÉ°�Îµ�µ¦�¦ª��µ�¤µ�»¬¥ª·�¥µ 1 Ã�¥�Îµ
�µ¦�Îµ��́Á�º Ê°Á¥ºÉ° , Á­o�Á°È�Â¨³�¦³�¼�°n°�¦°��¦³�¼�°°��´ Ê�®¤��oª¥ª·�̧ ́�Ä��¦³�³�¦µ¥Á�È �Áª¨µ�µ�¡° 

�n°��³�Îµ¤µ�o¤Ä��Î ÊµÁ�º°��̧É�­¤����́¢°�Á�È �Áª¨µ°¥nµ��o°¥ 6 �´ÉªÃ¤��µ¤ª·�̧�°� Stan Rhine  �´ Ê��°�
­»��oµ¥�³�Îµ�¦³�¼��̧ÉÅ�o¤µÂ�nÄ���́Ä­n­µ¦¨³¨µ¥�­¤�Î Êµ¥µ¢°��µª (household bleach) Á�È �Áª¨µ°¥nµ�
�o°¥ 3-4 �´ÉªÃ¤��µ¤ª·�̧�°� Stephens Á�º Ê°Á¥ºÉ°�̧É¥�́Á® º̈°°¥¼n�³Å�o ¦́��µ¦�Îµ��́°°� 

®¨�́�µ��´ Ê��¦³�¼��̧ÉÅ�o ¦́��µ¦�Îµ��́Á�º Ê°Á¥ºÉ°,Á­o�Á°È�Â¨³�¦³�¼�°n°�°°��´ Ê�®¤�Â öª�³Å�o ¦́��µ¦ öµ�
�oª¥�Î Êµ­³°µ�Â¨³�µ�Â����Â®o� Á¡ºÉ°¡¦o°¤�³�Îµ¤µ«¹�¬µ�n°Å� 

Á�¦ºÉ°�¤º°�̧É�Îµ¤µÄ�oÄ��µ¦«¹�¬µ�¦́ Ê��̧ Ê Å�oÂ�n 
1. Electronic sliding caliper ª�́Å�o�´ Ê�Â�n 0 – 150 mm Ä�oÄ��µ¦ª�́¦³¥³�µ�¦³®ªnµ��»�­°��»�

Ã�¥�¦� 
2. Osteometric board Á�È ��¦³�µ�ª�́Ã�¥�¼�µ��nµ�̧É�·�Åªo ª�́Å�o�´ Ê�Â�n    0 - 60 cm Ä�oÄ��µ¦ª�́

�ªµ¤¥µª�°��¦³�¼� 

ª·�̧�µ¦ 
 �¼oª·�¥́�³�Îµ�µ¦ª�́¦³¥³�nµ�Ç�µ¤�̧É�Îµ®��ÅªoÃ�¥ J.B. Jogensen  Â¨³ Wilder  Ã�¥�nµ�̧É
�Îµ�µ¦«¹�¬µ¤̧��́�̧ Ê (¦¼��̧É 1) 
1. Maximum length (ML) �º°�ªµ¤¥µª�̧É¤µ��̧É­»��°��¦³�¼� humerus Ã�¥�³°¥¼nÄ�Â��Ä��ÈÅ�o ª�́

Ã�¥Ä�o  osteometric board ªµ��¨µ¥¨nµ��°��¦³�¼�Â�³��́ µ�´ Ê��°�¨nµ��°��°¦r� Â öªÄ�o�oµ��¦�
�oµ¤¤»¤�µ��°�Å¤o­µ¤Á®¨̧É¥¤�¹É�ªµ�Ä�Â�ª��µ���́�°�¨nµ��°��°¦r�Â�³�̧É­nª���­»��°� head of 

humerus Á º̈É°��¨µ¥��­»��°��¦³�¼�Å�¤µÃ�¥Ä®o�¨µ¥¨nµ�¥�́��Â�³��́�°�¨nµ��°��°¦r� Á¡ºÉ°®µ
�ªµ¤¥µª�̧É¤µ��̧É­»� 

2. Vertical head diameter (VHD) �º°�ªµ¤­¼��°� head of humerus ª�́Ã�¥Ä�o  electronic sliding 

caliper Ä®o�µ�oµ�®�¹É��°�Á�¦ºÉ°�¤º°Â�³�̧É�»�¨nµ�­»��°� articular surface Â öªÁ º̈É°��µ°̧��oµ�®�¹É�Ä®o
¤µ­¤́�­́��́�»���­»��°� head of humerus Ä�Â�ª vertical 

3. Maximum diameter of surgical neck (MxSN) �º°�ªµ¤�ªoµ�¤µ��̧É­»��°� surgical neck of 

humerus ª�́Ã�¥Ä�o  electronic sliding caliper ��́�̧É surgical neck �¹É�°¥¼n�¦³¤µ�¦³��́ 3 �¤. �ÎÉµ
�µ��»��̧É�¼�¤µ��̧É­»��°� lesser tubercle Â öª�¥�́�¦³�¼�Å�¤µÁ¡ºÉ°®µ�nµ�̧É¤µ��̧É­»�  
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4. Maximum of midshaft diameter (MxMD) �º°�ªµ¤�ªoµ�¤µ��̧É­»��°�¦³��́�¹É��¨µ��¦³�¼� ª�́Ã�¥
Ä�o  electronic sliding caliper ��́Á�oµ�̧É�¹É��¨µ��ªµ¤¥µª�°��¦³�¼� ®¤»��¦³�¼�Å�¤µÁ¡ºÉ°®µ�nµ�̧É
¤µ��̧É­»� 

5. Minimum of midshaft diameter (MiMD) �º°�ªµ¤�ªoµ��o°¥�̧É­»��°�¦³��́�¹É��¨µ��¦³�¼� ª�́Ã�¥
Ä�oª·�̧Á�n�Á�̧¥ª��́ 4. Â�n�¥�́�¦³�¼�Á¡ºÉ°®µ�nµ�̧É�o°¥�̧É­»� 

6. Epicondylar breadth (EB) �º°�ªµ¤�ªoµ��µ��¨µ¥�°� medial epicondyle �¹� lateral 

epicondyle ª�́Ã�¥Ä�o  electronic sliding caliper ��́�̧É�¨µ¥�°� medial epicondyle Â¨³ lateral 

epicondyle Á¡ºÉ°®µ�ªµ¤�ªoµ� 
 

1. Maximum length

3. 4. midshaft

6. Epicondylar breadth

2. Vertical head diameter

3. Maximum of surgical neck

 
¦¼��̧É 1 Â­���µ¦ª�́�nµ�µ�¤µ�»¬¥ª·�¥µ 

 

�nµ�̧ÉÅ�o¤µ�³�Îµ¤µ�¦³¤ª¨�¨�µ�­�·�·Ã�¥Ä�oÃ�¦Â�¦¤ SPSS 11.5 Ã�¥�³¡·�µ¦�µ�¹� 
1. �ªµ¤Â���nµ��°��nµ�µ�¤µ�»¬¥ª·�¥µ¦³®ªnµ��¦³�¼��o�Â���oµ��oµ¥Â¨³�ªµ 

2. �ªµ¤Â���nµ��°��nµ�µ�¤µ�»¬¥ª·�¥µ¦³®ªnµ��¦³�¼��o�Â��Ä�Á¡«�µ¥Â¨³Á¡«®�·� 
3. �µ¦�Îµ�nµ�µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼��o�Â��¤µ�Îµ�ª�®µ­nª�­¼� 

�¨�µ¦«¹�¬µ 
1. ��µ��ª́°¥nµ� 
 �¨�µ¦ª·�¥́Å�o�ª́°¥nµ��¦³�¼��Îµ�ª� 60 �ª́°¥nµ� ¡��µ¦�¦³�µ¥�°��¨»n¤�ª́°¥nµ��̧ÉÄ�oÄ��µ¦��¨°�
°¥¼nÄ��¨»n¤��°µ¥»�o°¥¤µ��ªnµ Ã�¥°¥¼nÄ��nª�°µ¥» 30-35 �̧¤µ��̧É­»� (20%�°��¨»n¤�ª́°¥nµ�) 
2. �nµ�µ�­�·�·Á�º Ê°��o�  

 Å�o�Îµ�µ¦ª�́�nµ�µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼��o�Â���oµ��oµ¥Â¨³�ªµ�µ¤ª·�̧��́�¨nµª�oµ��o� ­µ¤µ¦�
­¦»��nµ°°�¤µÅ�o��́�¦µ¢�̧É 1-6 
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�¦µ¢�̧É 1 Â­���µ¦�¦³�µ¥�°��nµ maximum length Ä�Á¡«�µ¥Â¨³®�·� 

*  =  ¡�¤̧�ªµ¤Â���nµ��°��¦³�¼��oµ��oµ¥Â¨³�ªµ°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·(P <0.001) 

# = ¡�¤̧�ªµ¤Â���nµ��°��¦³�¼�Ä�Á¡«�µ¥Â¨³Á¡«®�·�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·(P < 0.05) 
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�¦µ¢�̧É 2 Â­���µ¦�¦³�µ¥�°��nµ vertical head diameter Ä�Á¡«�µ¥Â¨³®�·� 
# = ¡�¤̧�ªµ¤Â���nµ��°��¦³�¼�Ä�Á¡«�µ¥Â¨³Á¡«®�·�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·(P < 0.05) 
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�¦µ¢�̧É 3 Â­���µ¦�¦³�µ¥�°��nµ maximum of surgical neck Ä�Á¡«�µ¥Â¨³®�·� 
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�¦µ¢�̧É 4 Â­���µ¦�¦³�µ¥�°��nµ maximum of midshaft diameter Ä�Á¡«�µ¥Â¨³®�·� 

* = ¡�¤̧�ªµ¤Â���nµ��°��¦³�¼��oµ��oµ¥Â¨³�ªµ°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·(P <0.001) 
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�¦µ¢�̧É 5 Â­���µ¦�¦³�µ¥�°��nµ minimum of midshaft diameter Ä�Á¡«�µ¥Â¨³®�·� 

* = ¡�¤̧�ªµ¤Â���nµ��°��¦³�¼��oµ��oµ¥Â¨³�ªµ°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·(P <0.001) 
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�¦µ¢�̧É 6 Â­���µ¦�¦³�µ¥�°��nµ epicondylar breadth Ä�Á¡«�µ¥Â¨³®�·� 

* = ¡�¤̧�ªµ¤Â���nµ��°��¦³�¼��oµ��oµ¥Â¨³�ªµ°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·(P <0.001) 
# = ¡�¤̧�ªµ¤Â���nµ��°��¦³�¼�Ä�Á¡«�µ¥Â¨³Á¡«®�·�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·(P < 0.05) 
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¡�ªnµ¤̧�ªµ¤Â���nµ��°��nµ�µ�¤µ�»¬¥ª·�¥µ�»��nµ°¥nµ���́Á��¦³®ªnµ��µ¥Â¨³®�·��´ Ê�Ä��¦³�¼�
�o�Â���oµ��oµ¥Â¨³�ªµ  Ã�¥�³¤̧�nµ�µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼��oµ��ªµ¤µ��ªnµ�oµ��oµ¥�»��nµ�´ Ê�Ä�Á¡«�µ¥
Â¨³Á¡«®�·� Á¤ºÉ°Á�¦̧¥�Á�̧¥�¦³®ªnµ��oµ��oª¥�µ¦�Îµ�ª� T-test Ã�¥Ä�o�nµ�°��¦³�¼��o�Â���oµ��oµ¥Á�È ��ª́
�´ Ê� ¡�ªnµ�nµ�µ�¤µ�»¬¥ª·�¥µ�̧ÉÅ�o�µ��nµ �º° maximum length, maximum of midshaft diameter, 

minimum of midshaft diameter, epicondylar breadth   ¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·     
(P-value < 0.001) °¥nµ�Å¦�È�µ¤Ä��µ���·��́·�´ Ê� �ªµ¤Â���nµ�Á®¨nµ�̧ Ê°µ�Å¤n¤̧�¥́­Îµ��́ (Â���nµ���́Ä�
®�nª¥ 0.02-2 mm)  

3.�ªµ¤Â���nµ�¦³®ªnµ�Á¡« 

Å�o�Îµ�µ¦�Îµ�ª�®µ�ªµ¤Â���nµ��°��nµ�µ�¤µ�»¬¥ª·�¥µ�°��µ¥Â¨³®�·�ªnµ�nµÄ�¤̧�ªµ¤Â���nµ�
��́¡°�³Ä�oÄ��µ¦Â¥�Á¡«Å�o �µ��¦µ¢�̧É 1-6 ¡�ªnµ�nµ maximum length, vertical head diameter Â¨³ 

epicondylar breadth ¤̧�ªµ¤Â���nµ���́¦³®ªnµ�Á¡«°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�· (P < 0.05) °¥nµ�Å¦�È�µ¤
¡�ªnµ¤̧�nµ�o°���́��́°¥¼n �ÎµÄ®o�nµ�µ�¤µ�»¬¥ª·�¥µ�µ��nµÅ¤n­µ¤µ¦��°�Å�o��́ªnµÁ�È �Á¡«�µ¥®¦º°®�·� �Îµ
Ä®o�µ¦Â¥�Á¡«�´ Ê��³Ä�o�¦³�¼� humerus Á¡̧¥��· Ê�Á�̧¥ªÅ¤nÅ�o °µ��°�Å�oÁ¡̧¥�ªnµ�¦³�¼��̧É�n°��oµ�¥µª�´ Ê�
�nµ�³Á�È �Á¡«�µ¥Á�nµ�´ Ê� 

��́�´ Ê� �¹�Å�o¤̧�µ¦�Îµ�ª�®µ�nµ�¨µ��̧É�³­µ¤µ¦�Â�n��¨»n¤Á¡«Å�o�̧�̧É­»� Ã�¥Á�o��µ¦�Îµ�ª��nµ�µ�
¤µ�»¬¥ª·�¥µ�̧É¤̧�¥́­Îµ��́�µ�­�·�·Ä��µ¦Â�n�Á¡«Å�o�µ¤ Î̈µ��́ Á¤ºÉ°¡·�µ¦�µ�µ� ROC curve Â¨³®µ�nµ�̧É
¤µ��̧É­»��µ��µ¦¦ª¤��́�°��nµ sensitivity Â¨³�nµ specificity Å�o�nµ��́�µ¦µ��̧É 1  
 

Measure Value (cm) Female (%) Male (%) 

ML < 29 38 (70.4%) 2 (3%) 

� 29 16 (29.6%) 64 (97%) 

VHD < 4.2 54 (100%) 6 (9.1%) 

� 4.2 0 (0%) 60 (90.9%) 

EB < 5.65 46 (85.2%) 4 (6.1%) 

� 5.65 8 (14.8%) 62 (93.9%) 

�µ¦µ��̧É 1 Â­���nµ�¨µ��̧ÉÄ�oÄ��µ¦Â�n��¨»n¤Á¡« 

 

¡�ªnµ �nµ vertical head diameter ­µ¤µ¦�Ä�oÄ��µ¦Â¥��¨»n¤�ª́°¥nµ��µ¥Â¨³®�·��̧�̧É­»� Ã�¥�nµ 

vertical head diameter ш 4.2 cm �µ��¨»n¤��¨°�¡�ªnµÅ¤n¤̧Á¡«®�·�Á¨¥ Â¨³Á�È �Á¡«�µ¥�¹� 90.9% ­nª�
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�nµ maximum length Â¨³ epicondylar breadth ¡�ªnµ¤̧�µ¦�o°���́��́Ä��¨»n¤°¥¼n �¹�¤̧�ªµ¤Â¤n�¥Îµ¦°�¨�
Å� 

4. �µ¦�Îµ�nµ�µ�¤µ�»¬¥ª·�¥µ�°��¦³�¼��o�Â��¤µ�Îµ�ª�®µ­nª�­¼� 
 Á¤ºÉ°�Îµ�nµ�̧ÉÅ�o¤µ�Îµ�ª��oª¥ linear regression ¦³®ªnµ��nµ�µ�¤µ�»¬¥ª·�¥µ��́­nª�­¼�Â�n��µ¤Á¡« 

Å�o�ªµ¤­¤́¡�́�rÂ¨³�nµ­¤�µ¦�ªµ¤­¤́¡�́�r��́�̧ÉÂ­���µ¤�µ¦µ��̧É 2-3 

 

Models R square SEE 

1. Stature = (2.482 × ML) + 93.236 0.261 5.150 

2. Stature = (13.142 × VHD) + 110.914 0.322 4.933 

3. Stature = (5.970 × MxSN) + 152.268 0.060 5.809 

4. Stature = (5.769 × MxMD) + 157.101 0.035 5.885 

5. Stature = (12.495 × MiMD) + 148.905 0.055 5.822 

6. Stature = (5.001 × EB) + 139.777 0.090 5.714 

�µ¦µ��̧É 2 ­¦»��nµ­¤�µ¦�ªµ¤­¤́¡�́�r¦³®ªnµ��nµ�µ�¤µ�»¬¥ª·�¥µÂ¨³­nª�­¼�Ä�Á¡«�µ¥ 

 

 

Models R square SEE 

1. Stature = (4.336 × ML) + 32.913 0.813 3.857 

2. Stature = (27.524 × VHD) + 49.127 0.520 6.179 

3. Stature = (26.202 × MxSN) + 89.951 0.384 6.995 

4. Stature = (25.601 × MxMD) + 104.465 0.293 7.499 

5. Stature = (35.815 × MiMD) + 104.057 0.256 7.690 

6. Stature = (16.774 × EB) + 65.853 0572 5.830 

7. Stature = (3.546 × ML) + (10.189 x VHD) + 16.244 0.857 3.403 

�µ¦µ��̧É 3 ­¦»��nµ­¤�µ¦�ªµ¤­¤́¡�́�r¦³®ªnµ��nµ�µ�¤µ�»¬¥ª·�¥µÂ¨³­nª�­¼�Ä�Á¡«®�·� 

 

�µ��ªµ¤­¤́¡�́�r¦³®ªnµ��nµ�µ�¤µ�»¬¥ª·�¥µÂ¨³­nª�­¼���́�¨nµª ¡�ªnµÄ��¨»n¤�ª́°¥nµ�Á¡«�µ¥ ¤̧
�nµ­¤́�¦³­·��·Í�µ¦��́­·�Ä�(coefficient of determination , R square) �o°¥ Â­���¹�ªnµ�nµ�µ�¤µ�»¬¥ª·�¥µ
�̧ÉÅ�o­µ¤µ¦�¡¥µ�¦�r�nµ�°��ªµ¤­¼�Å�o Å¤n�̧�´�Á¤ºÉ°Á�̧¥��´�Ä�Á¡«®�·��̧É¤̧�nµ­´¤�¦³­·��·Í�µ¦�´�­·�Ä�
¤µ��ªnµ Ã�¥�nµ�̧É­µ¤µ¦�¡¥µ�¦�r�nµ�°��ªµ¤­¼�Å�o�̧�̧É­»�Ä�Á¡«�µ¥�º° vertical head diameter  ­nª��nµ�̧É
­µ¤µ¦�¡¥µ�¦�r�nµ�°��ªµ¤­¼�Å�o �̧�̧É­»�Ä�Á¡«®�·��º° maximum length �¦³�°���́vertical head 

diameter ­nª��nµ°ºÉ�Ç�È¤̧�ªµ¤­¤́¡�́�r��́­nª�­¼�¨�¨� �¹É�­¼�¦�̧ÉÅ�o¤µ�̧ ÊÁ�È ��nµ�̧É¤̧�ªµ¤�¨µ�Á� º̈É°�Å�oÃ�¥
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�o°� ± �nµ SEE (Standard of Error Estimation) �oª¥ �¹�Á�È ��o°�Îµ��́�°�­¼�¦­¤�µ¦�ªµ¤­¤́¡�́�r�̧ Ê�̧É�³¤̧�¨
�µ¦�Îµ�µ¥Á�È ��nµ¡·­¥́ (range) �¹É��³­µ¤µ¦�Ä�o Å�o �̧�¹ Ê�Á¤ºÉ°Ä�o ¦nª¤��́�µ¦�¦ª��nµ�µ�¤µ�»¬¥ª·�¥µ�°�
�¦³�¼�¥µª�n°�°ºÉ�Ç 

°£·�¦µ¥ 

�µ¦«¹�¬µ�µ��oµ��·�·¤µ�»¬¥ª·�¥µÄ��¦³Á�«Å�¥�´ Ê��ÎµÁ�È ��³�o°�¤̧�o °¤¼¨¡º Ê��µ��°��nµ�µ�
¤µ�»¬¥ª·�¥µ�̧É��́­¤¥́Â¨³�ÎµÁ¡µ³Á�µ³����́�¦³�µ�¦Å�¥�oª¥ Á�ºÉ°��µ��nµÁ®¨nµ�̧ Ê¤̧�́��¥́®¨µ¥�¦³�µ¦�̧É
Á�È �­µÁ®�»Ä®o��́¤µ�»¬¥ª·�¥µÅ¤n­µ¤µ¦��Îµ�nµ�̧ÉÅ�o�µ��µ¦«¹�¬µ�°��¦³�µ�¦�nµ�Á�º Ê°�µ�·¤µÄ�o��́��Å�¥Å�o 
Á�n� ¡�́�»�¦¦¤ °µ®µ¦ �µ¦Ä�o�µ� Á�È ��o� �¹É� M. Yasar Iscan Â¨³��³ 5 Å�o«¹�¬µÁ�¦̧¥�Á�̧¥�Ä��¨»n¤
�¦³�µ�¦¤°�Ã�¨°¥�r�nµ�Á�º Ê°�µ�· (Å�¥ , �̧� , �̧É�»n �) ¡�ªnµ¤̧�ªµ¤Â���nµ���́�°��nµ�µ�¤µ�»¬¥ª·�¥µ
Á�n���́  

 Á¤ºÉ°Á�¦̧¥�Á�̧¥��nµÁ�¨¸É¥�µ�¤µ�»¬¥ª·�¥µ�̧ÉÅ�oÄ��µ¦��¨°��¦́ Ê��̧ Ê��́�µ¦��¨°��̧ÉÁ�¥¤̧�µ¦¦µ¥�µ�
Ä���Å�¥�n°�®�oµ�̧ ÊÂ öª ¡�ªnµ¤̧�µ¦Á�¨̧É¥�Â�¨���́�µ¦µ��̧É 4 

 

�̧�̧É�Îµ�µ¦ª·�¥́ ML VHD MxSN MxMD MiMD EB 

�.«.1978 10 
�µ¥ 

®�·� 

 

30.025 
28.539 

 

- 

- 

 

2.38 
2.13 

 

2.08 
1.87 

 

1.55 
1.32 

 

5.91 

5.27 
�.«.1997 5 
�µ¥ 

®�·� 

 

30.06 

27.89 

 

4.44 
3.82 

 

- 

- 

 

2.13 
1.93 

 

1.67 
1.39 

 

6.03 
5.21 

�µ¦ª·�¥́�¦́ Ê��̧ Ê 
�µ¥ 

®�·� 

 

31.03 
27.82 

 

4.51 

3.79 

 

3.01 

2.42 

 

2.27 
1.91 

 

1.70 
1.38 

 

6.09 
5.23 

( -  : Å¤n¤̧�o°¤¼̈  ) 

�µ¦µ��̧É 4 Á�¦̧¥�Á�̧¥��nµ�µ�¤µ�»¬¥ª·�¥µÄ���Å�¥ (®�nª¥Á�È � cm) 

 

�µ��µ¦��¨°��¦́ Ê��̧ Ê¡�ªnµ �nµ�µ�¤µ�»¬¥ª·�¥µ�̧ÉÅ�o ¤̧�ªµ¤Ä� ö Á�̧¥���́�µ¦��¨°��̧ÉÅ�o¦µ¥�µ�Å�
�n°�®�oµ�̧ Ê�°� M.Yasar Iscan Â¨³��³ Â�n¤̧�nµÁ�¨¸É¥�Â�¨�Å�Á¤ºÉ°Á�̧¥���́�¨�µ¦��¨°��̧ÉÅ�o�Îµ¤µÁ�È �
Áª¨µ�µ��´ Ê�Â�n�̧ �.«. 1978 ¡�ªnµ¤̧�µ¦Á¡·É¤�¹ Ê��°��nµ�µ�¤µ�»¬¥ª·�¥µÄ�Á¡«�µ¥�»��nµ ­nª�Ä�Á¡«®�·�
¡�ªnµ¤̧�nµÁ�¨¸É¥�Â�¨�Å¤n¤̧¨�́¬�³Á�¡µ³ Â­���¹��µ¦Á�¨̧É¥�Â�¨�ª·�̧�µ¦�ÎµÁ�·��̧ª·� ¦nª¤�´��µ¦Å�o ¦́�
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­µ¦°µ®µ¦�̧ÉÁ�¨̧É¥�Â�¨�Å�Ä��́��»��́ �¹É�­°�� ö°���́�̧É C.B. Ruff ¡�ªnµ�µ¦�Îµ�µ��¦¦¤�¦Â��®µ¤°¥nµ�
®��́�ÎµÄ®o¤̧�µ¦Á�¨̧É¥�Â�¨��°��nµ�µ�¤µ�»¬¥ª·�¥µÅ�o  9 
 �nµ�ªµ¤Â���nµ��°��¦³�¼��o�Â���oµ��oµ¥Â¨³�ªµ�´ Ê� Ä��µ¦��¨°�°ºÉ�Ç¤·Å�o ¤̧�µ¦�¨nµªÂ¥�Åªo
��́Á����́ �µ��¨�µ¦��¨°��̧ÉÅ�o¡�ªnµ�¦³�¼��o�Â���oµ��ªµ¤̧�ªµ¤¥µª¤µ��ªnµ�¦³�¼��o�Â���oµ��oµ¥
°¥nµ�¤̧�´¥­Îµ�´��µ�­�·�· °�·�µ¥Å�o�µ�­¤¤�·�µ�Á¦ºÉ°��µ¦Ä�o �µ�Ä��̧ª·��¦³�Îµª´��̧É��­nª�Ä®�n��´�
Â���ªµ¤µ��ªnµÂ���oµ¥ °¥nµ�Å¦�È�µ¤¥´�¤̧�o°�Îµ�´��̧ÉÅ¤n¤̧¦µ¥�µ�Á�̧É¥ª�´�Á¦ºÉ°��nµ�µ�¤µ�»¬¥ª·�¥µ�°�
�¦³�¼��o�Â���̧É��́Á��Ä�ª¥́�µ¦� �¹É�°µ��nª¥°�·�µ¥Á�̧É¥ª��́­¤¤�·�µ��̧ ÊÅ�o  �¹��ÎµÁ�È ��o°�¤̧�µ¦«¹�¬µ�n°Å�
Ä�°�µ�� 

�µ¦��¨°��n°�®�oµ�̧ Ê®¨µ¥���́Ä��nµ��¦³Á�«Â­���¹�ªnµ�¦³�¼��o�Â��Á�È ��¦³�¼��̧É�̧Ä��µ¦Ä�o�nµ
�µ�¤µ�»¬¥ª·�¥µÁ¡ºÉ°�n��̧ ÊÁ¡« 1-8,10  Á�ºÉ°��µ�Á¡«�µ¥¤̧��µ��ª́Ä®�n�ªnµ �µ��¨�µ¦��¨°�­µ¤µ¦��n��̧ ÊÅ�o
ªnµ�¦³�¼��o�Â��Á�È ��¦³�¼��̧ÉÄ�o Ä��µ¦�¦ª�Â¥�Á¡«Å�oÃ�¥�nµ�̧É¤̧�¥́­Îµ��́�µ�­�·�· �º° maximum length 

,vertical head diameter Â¨³ epicondylar breadth ¡�ªnµ�nµ vertical head diameter �´ Ê�­µ¤µ¦�Ä�oÂ¥�
�¨»n¤�¦³�µ�¦Á¡«�µ¥Â¨³®�·�Å�o�̧�̧É­»� �¹É�­°�� ö°���́�µ¦��¨°��°� G. Mall �̧É¡�ªnµ­µ¤µ¦�Â¥�Á¡«
�oª¥�nµ vertical head diameter Å�o�¹� 90.41% Ä���¥»Ã¦� 7  

­nª��µ¦�Îµ�ª�®µ�nµ�ªµ¤­¼��µ��ªµ¤¥µª�°��¦³�¼�¥µªÄ���Å�¥�´ Ê� Ä�°�̧�Å�o¤̧¦µ¥�µ�ÅªoÂ öª 
3 Ã�¥Å�oÄ�o�nµ maximum length Â¨³ anatomical length Ä��µ¦�Îµ�ª� ¡�ªnµÅ�o�¨�̧¡°�ª¦ Â�nÃ�¥
�o°�Îµ��́Ä��oµ��·�·¤µ�»¬¥ª·�¥µªnµ�¦³�¼��̧É�¦ª�¡�°µ�¤µÄ�¦¼��¦³�¼��̧ÉÂ��Á�È ��n°�Ç�ÎµÄ®oÅ¤n­µ¤µ¦�ª�́
�nµ�ªµ¤¥µª�µ¤­¼�¦Å�o  ¦nª¤�´��ª¦¤̧�µ¦�¦́��¦»�Ä®¤nÄ®o ¤̧�ªµ¤�´�­¤¥́�¹ Ê��oª¥ �µ��¨�µ¦��¨°�Å�o�nµ
­¤�µ¦�ªµ¤­¤́¡�́�r¦³®ªnµ��nµ�µ�¤µ�»¬¥ª·�¥µÂ¨³­nª�­¼�Ä�Á¡«�µ¥Â¨³®�·���́�µ¦µ��̧É 2-3    

 �µ��µ¦�̧É�nµ­¤�µ¦�ªµ¤­¤́¡�́�r¦³®ªnµ��nµ�µ�¤µ�»¬¥ª·�¥µÂ¨³­nª�­¼�Ä�Á¡«�µ¥¤̧�nµ�̧É­¤́¡�́�r��́
�o°¥�ªnµ�nµ�°�Á¡«®�·��´ Ê� ¡�ªnµ¤̧¦µ¥�µ�Ä��µ¦��¨°��n°�®�oµ�̧ Ê�oµ� 7 ­ºÉ°Å�o�¹��ª́Â�¦Ä�Á¡«�µ¥�̧É¤̧�¨
�n°�nµ�µ�¤µ�»¬¥ª·�¥µ�´ Ê�¤̧¤µ��ªnµÁ¡«®�·��´É�Á°� Á�n� �µ¦Ä�o �µ� �¹É�ª·�̧Â�o Å�°µ�Ä�o�µ¦Á¡·É¤�Îµ�ª�
�ª́°¥nµ�Ä®o¤µ��¹ Ê��ªnµ�̧ ÊÁ¡ºÉ°¨��µ¦�¦³�µ¥�°��o°¤¼̈ ¨�Å�o�n°Å� 

��́�´ Ê��¹�­¦»�Å�oªnµ Ä��¨»n¤�¦³�µ�¦Å�¥­µ¤µ¦�Ä�o�¦³�¼��o�Â��Ä��µ¦�¦ª�ª�́�nµ�µ�¤µ�»¬¥ª·�¥µ
Á¡ºÉ°Ä�oÄ��µ¦¡·­¼��rÁ°�¨�́¬�r�»��¨Ä��oµ�Á¡«Â¨³­nª�­¼�Å�o �´ Ê��̧ Ê�ª¦Ä�o�¦³�°���́�µ¦�¦ª�Â¨³ª�́�nµ�µ�
¤µ�»¬¥ª·�¥µ�°��¦³�¼�­nª�°ºÉ�Ç�¦³�°��oª¥ 
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