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The purpose of this quasi-experimental research was to investigate and to compare 
effects of circuit training on percent body fat of elementary school female students. Subjects 
were 40 grade 5 female students in Chonprathanwittaya School who were selected by multistage 
sampling. They were divided into control and experimental groups, 20 for each. 

 
Research instruments were a self-designed circuit training program for elementary 

school female students which the face validity was approved by 5 experts, and Lange skinfold 
caliper. Data were analyzed by using computer program package to compute mean, standard 
deviation, t-test for dependent sample for testing the differences before and after 8 weeks,  
and t-test for independent sample for testing the differences between control group and 
experimental group after the eighth week. 

 
Findings were found that the percent body fat mean of the experimental groups before 

and after 8 weeks were significantly differences at .05 level. However, there were no significant 
differences in the mean of percent body fat between the control and experimental groups after 
the eighth week.  
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��กก
����ก��	���ก���"�
�+����������ก��("(���;��	2�
������E �.�� ก���-0��� 
�"����� ��

�	(?�+��;��<��:
����ก�2-0(�+,���.;��<�+�����������:�����������E �!��	���ก����กก
����ก�����
��ก�&:������		���ก��ก��"#&�+���������$2ก�ก����;��ก���.;��ก�&:�������:�  
�"+���������	���ก��
("(���;��ก���(*# 
�"��;+��������ก���(*#ก�0,� ����� (.2%�ก#!S ��.
+��� 
�"  
ก���� ���"�!��)��, 2536: 139)  

 
#;�����*����:��� ก�	��กก
����ก���&���<��!)����(���	$�#�	!��/�����("(���	���ก��

����	��#; 
�"���.�����ก�	(	;���(	!�(�		$?�+���ก������
���<����ก�	��(*?�+#���ก#;��  
��
��:���:ก�	�#�	!��/�������	���ก������ก!#��กก�	��กก
����ก���"��ก�	,��;����:�ก�����&:���2�ก��
.�!#
�"�	"�?����ก�	��กก
����ก��ก����ก#;��  �&��.�!#
�"�	"�?����ก�	��กก
����ก��ก���
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��ก��� �.�� ก�	�#!� ก�	�!�� ก�	�����ก	��� ก�	�����:
� ก�	��;�
�-	�!ก 
�"ก�	=>ก
�����	 ��<�
�;� 
 

ก�	=>ก
�����	 ��<�ก�	��กก
����ก��	2�
����&�� �&�� +!.!� ?2�����	� (2535: 127)  �#;
ก������� ��<�ก�	��กก
����ก�������<�ก�	�(��(��ก!�ก		�ก�	=>ก����	2�
����;���;#;��ก�� 
(���	$����	"�*ก���.;-#��9+�"ก!�ก		���<������E���#; ��:���:�&:���2�ก�����$*�	"(�0�����;��ก�	 
�&��(�#0�;��ก�� Dalgleish and Dollery (2001: 219) ���ก����$&� ก�	=>ก
�����	��� ��<�ก�	��ก
ก
����ก�������#��<�.*# �&����<�ก�	�(��(��ก��	"����� ก�	��กก
����ก���+,��+�H��0����#��
���	"����������-��!�
�"ก�	=>ก0���
���
	� �&�����	"-�.����ก�	�+!��(�		$?�+���ก��
-#�	�� �+!�����	�ก�	������ +��������	���ก�� 
�".����#�	!��/�������	���ก����ก#;��   
 

T4"MFNก.@�A1�L.?A;?�"0?� (!#9?A�;9"�4กO!F���4C�กK�.4"O/`�/|�2�)K�#4� MFNR1@#A!19";?�1 
O6!�GOTQกS�A4��FC#Y9>&?S2�@S�A4�2�?�L.GO/`�M!46��ก!3B##.;9"/!GOM,S�9��#0 2�ก
M!46��ก!3B##.;9"��0-R1@1F#B V�6 �@91R1@9�::G64z��)4"#1L.G/!GOM,��0-S2?O:!-�ก?�A2�?�
0@9R/RT?   P7N"A-WFก�!Lก?R;/|�2�(!#9?A�MFNTFMFN)BT #Y9 ก�!99กกK�.4"ก��  T4"MFN Powers and Dodd 
(2003: 203-204) RT?ก.@�AA@� ก�!99กกK�.4"ก��O/`�กB�L:)K�#4�MFN:G�K�R/)&@ก�!.T�CK�2�4กP7N"1F
O20B>.!9"!431�ก1�� #Y9 /!Gก�!MFN2�7N"ก�!O6-N1/!-1� ก�!/}-340-ก-:ก!!1M�"ก��L.G/!-1� 
ก�!S�?6.4""��S�!@�"ก��กQO6-N1;7C�0�1R/T?A�:7"MK�S2?Oก-Tก�!)G)1R;14�)@A�Oก-��?9�." 
/!Gก�!MFN)9"ก�!99กกK�.4"ก��O6YN964z��!G33R2.OAF��(.2-0:GMK�S2?1Fก�!O6-N1/!-1� ก�!O>�
>.��R;14�;9"ก.?�1O�YC9   /!Gก�!MFN)�1 S�ก�!99กกK�.4"ก��MFNS�?L!"0?��O�@�ก�!Z[กT?A�
�CK�2�4กMK�S2?940!�ก�!O>�>.��6.4""��; G64กO6-N11�ก;7C�:7"MK�S2?1F)@A�S�ก�!.T/!-1� 
R;14� P7N"ก�!Z[กL33A":!T4"MFNก.@�ARA?;?�"0?��4C�O/`�ก-:ก!!1ก�!99กกK�.4"ก��MFN)�1�!U.T
/!-1� R;14�S�!@�"ก��RT? L0@�4"R1@1F"��A-:4�STMFNก.@�AA@� ก�!Z[กL33A":! )�1�!U�@A�S�ก�!
.T/!-1� R;14�S�!@�"ก��;9"�4กO!F��2�-"!GT43/!GU1,7ก8� T4"�4C� >&?A-:4�:7"0?9"ก�!,7ก8�L.G
O/!F�3OMF�3>.;9"ก�!Z[กL33A":!MFN1F0@9ก�!.TO/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"
!GT43/!GU1,7ก8� O6YN9O/`�;?91&.S2?ก43>&?)9�A-��6.,7ก8� >&?3!-2�!)U��,7ก8�0.9T:�>&?MFN
OกFN�A;?9")K�2!43ก�!04T)-�S: !A1M4C"�K�;?91&.MFNRT?:�กก�!A-:4�R/S�?S�ก�!64z��/!43/!B"Lก?R; 
0.9T:�O/`�L�AM�"S�ก�!/~9"ก4�L.G.T/|�2�V�AG(!#9?A�S2?ก43�4กO!F��!GT43�4C�
/!GU1,7ก8�0@9R/ 
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 "��#$%�&�'()* 'ก��",-�. 
 
 O6YN9,7ก8�L.GO/!F�3OMF�3>.;9"ก�!Z[กL33A":!MFN1F>.0@9O/9!$OPQ�0$R;14�S�!@�"ก��
;9"�4กO!F��2�-"!GT43/!GU1,7ก8� 

 

 %�&/.01)234567��� 
 
 1.  �
�������#;��กก�	�!�����+�H��ก�	��#-�	
ก	��+,���#���	��������������	���ก��
�����ก�	���� !�	"#���	"$�%&ก'�
�"����.������0*/(����!�ก�;�0���ก�� 
  
 2.  �
�������#;��กก�	�!������.;��ก�	��#ก!�ก		����+�%&ก'���;
ก���ก�	���� !�	"#��
�	"$�%&ก'��B��� 5  
 
 3.  ��ก�	�!����"��<�
����ก�	��#(!������0	2��ก�	��,�กก!�ก		��+,���#���	������������
��	���ก��(����ก!������ก�	��� 
 
 4.  ��<�
�������ก�	�
�%&ก'��!����ก����ก��ก�	�#���	��������������	���ก������� 
 

 * �8*�* 'ก��",-�. 

 
 1.  �	".�ก	����.;��ก�	%&ก'��!���0	�:���:��<���ก�	���� !�  .�:��	"$�%&ก'��B��� 5 ?�0�	������ 
1 �Bก�	%&ก'� 2551 ���-	��	���.��	"����!��� �.��ก�ก	�# �. ����*	�  
 
 2.  ���
�	����.;��ก�	%&ก'��!�����0	�:���:  
 
     2.1 ���
�	�;� (independent variable) 0,� -�	
ก	�ก�	=>ก
�����	 �
���� 8 ($��� 
 
  2.2  ���
�	��� (dependent variable) 0,� ���	��������������	���ก�����0
���/�#;��ก
��	�����ก�	��#�	!��/0����������������;�!������	!��/ก�;����,:� Triceps 
�" Calf-#��.;
(�ก�	��� Slaughter 
�"0/" 
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 1,.�9:�;2) 
 

<��
�	�����	����� �����ก��= ����$&� 0������#;��กก�	0
���/��ก��	�����ก�	��#0���
�������������;�!������	!��/ก�;����,:� 2 �
�
���� 0,� �	!��/ ก�;����,:� Triceps 
�" Calf ���
(�ก�	��� Slaughter 
�"0/" -#����������ก�	��#��<����	������� 
 

<�<��!��ก�
�����ก��= ����$&� �:
����ก��:���#���	���ก�����.���-#�(��.*#+�%&ก'� $�#
$*���;� 
�"	����;� ���������ก�	��#��<�ก!-�ก	�� 

 
<0���0.��
�����ก��= ����$&� 0���(2����	���ก�������#������,��	���ก��;�$&�%�	'"-#�

(��.*#+�%&ก'� $�#$*���;�
�"	����;� ���������ก�	��#��<������!���	 
 
<ก����$,���!���
������ �7
��!��������+ก�7����6<
 Calf= ����$&� ก�	��#0������

�������;�!�����#;�� Lange skinfold caliper �	!��/ก&��ก���ก�;����,:�����#;����	"������������ก��
�;���;� �&���������ก�	��#��<��!��!���	 

 
<ก����$,���!���
������ �7
��!��������+ก�7����6<
 Triceps= ����$&� ก�	��#0���

����������;�!�����#;�� Lange skinfold caliper �	!��/ก&��ก������ก�;����,:��;�
��#;������ �&��
�������ก�	��#��<��!��!���	 

 
<�,�6�
��6
��$,���!���
������ �7
��!���= ����$&� �0	,����,�����.;��#0���������

�������;�!����� (Lange skinfold caliper) �	!��/(�������E���	���ก�����������ก�	��#��<�
�!��!���	 

 
<ก��=>ก�������= ����$&� ก�	��กก
����ก��#;��ก�	=>ก��<�($��� �
���� 8 ($��� -#�

ก�	�R!���!ก!�ก		�����������,��� 
�"��*������ก������0	��*ก($��� 
 
 <��ก�����= ����$&� ��ก�	���� !� ���ก
����%&ก'���2���	"#��.�:��	"$�%&ก'��B��� 5 ?�0

�	������ 1 �Bก�	%&ก'� 2551 ���-	��	���.��	"����!��� �.��ก�ก	�# �. ����*	� 



�2234 2 
 

ก����"-8 ก��� 
 

S�ก�!MK�A-:4�#!4C"�FC >&?A-:4�RT?MK�ก�!,7ก8�L�A#-T M�8�F 2.4กก�! L.G"��A-:4�MFNOกFN�A;?9"
T4"24A;?90@9R/�FC 
 

1.   ก�!Z[กL33A":! 
 
2.   R;14�S�!@�"ก�� 
 
3.   64z��ก�!M�"!@�"ก��;9"OTQกA4�/!GU1,7ก8� 
 
4.   "��A-:4�MFNOกFN�A;?9" 

 
 ก��HIกJ��"'-� 

 
("�9K9�.* 'ก��HIกJ��"'-� 
 

ก�!Z[กL33A":! O/`�ก�!Z[กMFNOก-T;7C�1����L.?A(T�O/`�A-A4z��ก�!;9"ก�!:4T(/!Lก!1
ก�!99กกK�.4"ก��MFN64z��;7C�(T� Morgan L.G Anderson S�/\ 1953 P7N"#A�121��;9"A":! 
21��U7" :K��A�;9"ก-:ก!!1ก�!99กกK�.4"ก��MFNU&กO.Y9ก1�S�?S�ก�!99กกK�.4"ก��9�@�"0@9O�YN9"
0-T0@9ก4� (T�O!-N1S�ก�!#-T#?�:K��A�;9")U��FS�2�7N"A":!1F 9 x 12 )U��F :K��A�)U��FS�L0@
.GA":!�4C�9�::G1F:K��A�MFNL0ก0@�"ก4�99กR/ S�ก�!Z[กL33A":!�4C� >&?99กกK�.4"ก��:GO/.FN��
:�ก)U��FMFN2�7N"R/�4")U��FU4TR/(T�S�?OA.�S�ก�!64ก�?9�MFN)BT (15 x 30 A-��MF) 2!Y9R1@64กO.� 
(T�S�L0@.G)U��F:G/}-340-ก-:ก!!1 15 x 45 A-��MF 2!Y9 8 x 20 #!4C" (S�ก�!Z[กT?A��CK�2�4กS�?
#A�12�4กMFN 40 x 60 % ;9" 1RM) S�(/!Lก!19�::G/!Gก93R/T?A� Machine Weight Training 
9B/ก! $MFNO/`�Free Weight .&ก39.99กกK�.4"ก�� M@�ก��3!-2�! O/`�0?�(Kraviz, 2005)  
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ก�!O6-N1)U��FMFNO/`�ก-:ก!!1L33L9(!3-กP7N":GO6-N1S��@A"64ก!G2A@�")U��FS�?OA.� 30 
A-��MF U7" 3 ��MF 2!Y91�กกA@��4C� ก�!:4T(/!Lก!1.4ก8 G�FC:GO!F�กA@� ก�!Z[กL9(!3-กL33A":! 
2.4กก�!;9"ก�!Z[กL9(!3-กL33A":!O6YN964z��#A�19TM�;9"!G33R2.OAF��(.2-0L.G!G33
2��S: :�ก#A�121��MFN>&?MFNRT?ก.@�ARA?S�;?�"0?�L.?A�4"1F>&?MFNRT?S2?#A�121�� ก�!Z[กL33A":! RA?
9Fก1�ก1��T4"0@9R/�FC 

 
Kennedy (2007) RT?S2?#A�121��;9"ก�!Z[กL33A":!A@� O/`�ก�!Z[กL33).43�@A"64ก 

(interval training) ��-T2�7N"MFN1FA40UB/!G)"#$O6YN9.T�CK�2�4กL.G)!?�"ก.?�1O�YC9 ก�!Z[กL33A":!
RT?!43#A�1�-�19�@�"L6!@2.��9�@�"1�ก(T�Oc6�G>&?2�-" S�ก�!Z[กL33A":!�4C�:G/!Gก93R/
T?A�9B/ก! $MFNS�?Z[ก#A�1L;Q"L!"U&ก:4TS2?ก!G:��99กR/S�L0@.G)U��F L.G1F9B/ก! $MFNS�?S�ก�!
99กกK�.4"ก��L33L9(!3-ก/!Gก939�&@T?A� O6YN9S2?RT?/!G(���$M4C"ก�!64z��!G33R2.OAF��L.G
#A�1L;Q"L!"R/6!?91sก4�S�; G99กกK�.4"ก�� 

 
ก�!Z[กL33A":!O/`�ก�!99กกK�.4"ก��O/`��BTMFN)�1�!U/!43S2?O21�G)1ก43>&?99กกK�.4"

ก��MFN1F)1!!UV�6M�"ก��MFNL0ก0@�"ก4�RT? P7N"S�ก�!99กK�.4"ก���4C�O/̀�ก�!99กกK�.4"ก��O6YN9Z[ก
#A�1L;Q"L!"L.G#A�19TM�;9"!G33R2.OAF��R/6!?91ก4� (T�ก�!Z[ก:GS�?#A�12�4ก;9""��
S�ก�!Z[ก#A�1L;Q"L!" 30 - 50 % ;9" 1RM )@A�ก�!Z[กL33L9(!3-ก:GS�?#A�12�4ก;9""��MFN 
30 x 50 % ;9"�F6:!)&")BT S�ก�!99กกK�.4"ก��:GO!-N1:�กก.B@1ก.?�1O�YC9S2�@ก@9� (T�S�?OA.�S�
ก�!64กS�L0@.Gก-:ก!!1S2?�?9�MFN)BT (Baechle, 1994)  

 
Zatsiorsky (1995: 117-118) RT?S2?#A�121��;9"ก�!Z[กL33A":!A@� O/`�ก�!Z[กO6YN9Z[ก

#A�1L;Q"L!"L.G#A�19TM�S�OA.�OTF�Aก4� (T�(/!Lก!1ก�!Z[ก:G:4TO/`�)U��F0@�"s/!G1�  
8 x 12 )U��F     P7N"S�L0@.G)U��F:G1Fก-:ก!!1ก�!99กกK�.4"ก��MFNL0ก0@�"ก4�99กR/ P7N"ก�!Z[ก
L33A":!�FC(T�M4NAR/L.?A14กS�?S�ก�!O6-N12!Y9!4ก8�)1!!UV�6M�"ก��M4NAR/1�กกA@�ก�!O6-N1
#A�1L;Q"L!";9"ก.?�1O�YC9Oc6�G)@A�  

 
Clapis (2005) RT?ก.@�AU7"ก�!Z[กL33A":!A@� O/`�ก�!Z[กMFN>)1>)��!G2A@�"ก�!Z[ก#A�1

L;Q"L!"L.Gก�!Z[ก#A�19TM� S�ก�!Z[กL33A":!�4C�ก�!64ก!G2A@�"O/.FN��)U��F:GS�?OA.��?9�
2!Y9R1@64กO.� (T�M4NAR/L.?AS�ก�!Z[ก2�7N"A":!:G/!Gก93R/T?A�ก�!99กกK�.4"ก�� 6- 10 )U��F 
L0@.G)U��F:GS�?OA.�2!Y9:K��A�#!4C"S�ก�!กK�2�T#A�12�4ก;9""��S�; GMK�ก�!99กกK�.4"



 8 

ก�� O�@� MK�M@� Squat 15 A-��MF 64ก 15 A-��MF L.?A:7"MK�M@� Bench presses 9Fก 15 A-��MF O/`�0?� M4C"
;7C�ก43!GT43)1!!UV�6;9"L0@.G3B##. 

 
Willmore and Costill (1994: 18) RT?ก.@�AU7"ก�!Z[กL33A":!A@� S�ก�!Z[ก:GO/`�ก�!S�?M@�

ก�!Z[ก2!Y9ก-:ก!!10@�"s MFNO.Y9ก)!!RA?L.?A�BT2�7N"0�1.K�T43MFNกK�2�TO9�RA?O!F�กA@�A":! (T�MFN
A":!2�7N"s :G1F 6-10 )U��F L0@.G)U��F:GO/`�ก�!Z[กOc6�G9�@�" O�@� M@�T4�6YC� 2!Y9M@��ก3�!$O3. 
2.4":�ก�4C�กQ:GO#.YN9�R/�4")U��F0@9R/ (T�#A!:GO#.YN9�R/S2?O!QAMFN)BTOM@�MFN:GMK�RT? 
#A�1ก?�A2�?�:GO2Q�RT?:�กก�!MFN)�1�!UMK�RT?#!3A":!(T�S�?OA.��?9�." 2!Y9RT?"��1�ก;7C�S�
L0@.G)U��F:G�@A�O)!-1)!?�"!G33R2.OAF��(.2-0R/T?A� (T�Oc6�GU?�1Fก�!;�43L0@.G)U��FS2?
2@�"ก4�1�ก;7C� O1YN9�K�ก�!Z[กL33A":!1�S�?!@A1ก43ก�!Z[ก(T�S�?L!"0?��M��L33OT-1กQ14ก:G
O!F�กA@� ก�!Z[ก(T�S�?L!"0?��L33A":! (circuit training) 

 
ก�!Z[กL33A":! O/`�!&/L332�7N";9"ก�!Z[กL33).43�@A"64ก (interval training) MFNO/`�ก�!

>)1>)��ก4�!G2A@�"ก�!Z[ก#A�1L;Q"L!" ก�!Z[ก#A�19TM� L.Gก�!99กกK�.4"ก��L33L9(!3-ก (T�
S2?>&?MFN99กกK�.4"ก��RT?!43/!G(���$M4C"ก�!Z[กO6YN964z��#A�19TM�;9"!G33R2.OAF��(.2-0L.G
!G332��S:L.Gก�!Z[ก#A�1L;Q"L!"R/6!?91ก4� (T�MFN#K�A@�A":!S�MFN�FC 21��U7":K��A�;9"
)U��F MFN:4TO/`�0K�L2�@"RA?!93s (T�/}-340-9�@�"0@9O�YN9"ก4� (T�S�L0@.G)U��F:G1Fก-:ก!!1MFN
L0ก0@�"ก4�99กR/ (Wikipedia, 2007)    

 
ก�!Z[กL33A":! O/`�A-WFก�!99กกK�.4"ก��O6YN9/!43/!B"L.G64z��)1!!UV�6M�"ก��L.G

M4ก8Gก�!O#.YN9�R2AL33O/`�A":! MFNU&ก64z��;7C�(T� 19!$Lก� L.G L9�OT9!$)4� L2@"V�#A-��
6.,7ก8� 12�A-M��.4�.FT)$ /!GOM,94"ก�8 O/`�ก�!99กกK�.4"ก��MFNO/`�ก�!!A1ก-:ก!!1ก�!
O#.YN9�R2A.4ก8 G0@�"s O;?�RA?T?A�ก4� P7N";7C�ก43A40UB/!G)"#$;9"ก�!Z[ก (T�L3@"ก-:ก!!10@�"s 
99กO/`�)U��F L.?A21B�OAF��ก4�Z[ก2!Y9/}-340-ก4�:�#!3MBก)U��F (O:8��  O:F�!�4�, 2530: 106) 

 
/!GMB1  1@A"1F (2527: 106) RT?ก.@�AU7" ก�!Z[กL33A":! (circuit training) A@�O/`�A-WFก�!

99กกK�.4"ก��O6YN9Z[กก.?�1O�YC9L.G!@�"ก�� (T�M4NAR/MFNRT?!43#A�1�-�19�@�"กA?�";A�" S�ก�!
O)!-1)!?�"2!Y9!4ก8�)1!!UV�6M�"ก�� ก�!99กกK�.4"ก��L33�FCO/`�ก�!!A1ก�!Z[กT?A��CK�2�4ก 
ก��3!-2�! L.G�-1��)0-กO;?�RA?T?A�ก4� 
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O:!-�  ก!G3A�!40�$ (2547: 55-56) RT?ก.@�AU7" ก�!Z[กL33A":!A@� O/`�!&/L33ก�!Z[ก
!&/L332�7N"MFN�K�1�S�?S�ก�!Z[ก#A�1L;Q"L!"P7N">&?99กกK�.4"ก��2!Y9�4กกF�� :G0?9"/}-340-ก�!Z[ก
0�1.K�T43 (T�1F�@A"OA.�S�ก�!64ก!G�G)4C�s !G2A@�")U��FZ[กR1@Oก-� 1 ��MF :K��A�;9")U��FZ[ก
MFNRT?!43#A�1�-�1#Y9/!G1�  10 x 12 )U��F (T�O�?�ก�!Z[กก.B@1ก.?�1O�YC92.4ก0�1.K�T43:�ก
ก.?�1O�YC914TS2�@)&@ก.?�1O�YC914TO.Qก P7N"!&/L33ก�!Z[กT4"ก.@�A:G�@A�S�ก�!64z��#A�1L;Q"L!"
;9"ก.?�1O�YC99�@�"1F/!G)-MW-V�6S�OA.�MFNกK�2�T (T�M4NAR/L.?Aก�!Z[ก 10 x 12 )U��F0@9!93 :G
S�?OA.�S�ก�!Z[ก/!G1�  20 x 25 ��MF U7"L1?A@�ก�!Z[ก:GR1@RT?O�?�ก�!64z��)1!!UV�6M�"ก��
L33S�?99กP-O:� L0@!G33R2.OAF��O.Y9TกQ:GRT?!43/!G(���$:�กก�!Z[กT?A� 

 
6-�-0  V&0-:4�M!$ (2533: 60) RT?ก.@�AU7" ก�!Z[กL33A":!A@� O/`�ก�!Z[กก�!MK�"��/!G)��ก4�

!G2A@�"/!G)�ML.Gก.?�1O�YC9 L.Gก�!Z[ก#A�19TM� (T�:4TO/`�)U��FR1@#A!�?9�กA@� 10 )U��F 
L.GS�L0@.G)U��F9�::G1Fก-:ก!!10@�"s O�@� ก�!A-N" ก�!Z[กT?A��CK�2�4ก ก��3!-2�!M@�0@�"s 

 
ก�!Z[กL33A":!(circuit training) O/`�ก�!99กกK�.4"ก��9�@�"0@9O�YN9"(T�S�?9B/ก! $2!Y9

M@�M�"S�ก�!99กกK�.4"ก��2.��sL33O!F�"0�1.K�T430�1O#!YN9"2!Y99�::GO!F�กA@�)U��FกQRT? (T�
S2?1FOA.�S�ก�!64ก!G2A@�")U��F�?9�MFN)BT P7N":G1F/!G(���$S�ก�!)!?�"#A�1L;Q";9"ก.?�1O�YC9 
L.G!G33R2.OAF��O.Y9TL.G!G332��S: ()164z�$  :K�!4)(!1!4�, 2550)  

 
6F!G6",$  3B�,-!- L.G V1!  O)���MW-� (2545: 136) RT?ก.@�AU7" ก�!Z[กL33A":!A@� O/`�

A-WFก�!Z[กก.?�1O�YC9O6YN9)@"O)!-12!Y9!4ก8�)1!!UV�6M�"ก��(T�M4NAR/ 1Fก�!Z[ก!A1ก43ก�!Z[ก
T?A��CK�2�4กL.Gก��3!-2�!2!Y9S�?ก-:ก!!1M�"T?���-1��)0-กT?A� (T�:4TL>�ก�!Z[กO/`�:BTO6YN9
64z��#A�1L;Q"L!" #A�19TM� #A�19@9�04A L.G9YN�s >)1>)��ก4� 1Fก�!Z[ก0@9O�YN9"O/`�)U��F 
21B�OAF��ก4�:�#!3MBก)U��F 

 
:�กก�!,7ก8�#A�121��;9"ก�!Z[กL33A":! 69)!B/RT?A@� ก�!Z[กL33A":! O/`�!&/L33

2�7N";9"ก�!Z[ก L.GA-WFก�!99กกK�.4"ก��MFN>)1>)��ก4�!G2A@�"ก�!Z[ก#A�1L;Q"L!"L.Gก�!Z[ก
#A�19TM� (T�ก�!:4Tก-:ก!!1ก�!99กกK�.4"ก��O/`�)U��F21B�OAF��ก4�Z[ก:�#!3MBก)U��F (T�
:K��A�;9")U��F�4C�;7C�9�&@ก43A40UB/!G)"#$;9"ก�!Z[ก2!Y9ก�!99กกK�.4"ก��A@�0?9"ก�!64z��
9"#$/!Gก93ST 
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%�&/.01)* 'ก��HIกJ��"'-� 
 

ก�!Z[กL33A":!O/`�ก�!99กกK�.4"ก��MFN1F/!G(���$0@964z��/!43/!B")1!!UV�6!@�"ก�� 
M4C"3B##.M4NAR/L.G�4กกF�� P7N"RT?1F>&?MFNก.@�AU7"/!G(���$;9"ก�!Z[กL33A":!T4"0@9R/�FC 

 
Clapis (2005) RT?ก.@�AU7"/!G(���$;9"ก�!Z[กL33A":! RA?T4"0@9R/�FC 

 
1. )�1�!U99กกK�.4"ก��S�ก.B@1ก.?�1O�YC9MFN0@�"ก4�R/U7"ก�!99กกK�.4"ก��MBก)@A�;9"

!@�"ก�� 
 

2. )�1�!U64z��RT?M4C"#A�1L;Q"L!"L.G#A�19TM�R/6!?91ก4� 
 

3. )�1�!U�@A�S�ก�!O6-N1ก�!O>�>.��6.4""��L.G.T�CK�2�4ก 
 

4. O/`�ก�!99กกK�.4"ก��MFNS�?OA.�S�ก�!99กกK�.4"ก���?9�1�ก OA.�O6F�" 10 ��MFกQ99กกK�.4"ก��
RT? O21�G)K�2!43>&?MFN1FOA.�S�ก�!99กกK�.4"ก���?9� 
 

5. )�1�!UMK�ก�!Z[กL33A":!RT?M4C"MFN3?��L.G)U��MFN99กกK�.4"ก�� 
 

6. MK�S2?ก�!99กกK�.4"ก��R1@�@�O3YN9 O�YN9":�กO/`�ก�!99กกK�.4"ก��MFN/!Gก93R/T?A�
ก-:ก!!1MFN2.�ก2.�� 
 

7. )�1�!UกK�2�Tก�!99กกK�.4"ก��RT?0�1!GT43)1!!UV�6M�"ก��;9"0�O9" M4C"2�4ก
L.GO3�0�1MFN04AO9"0?9"ก�! 

 
Dalgleish and Dollery (2001: 219) RT?ก.@�AU7"/!G(���$(T�M4NAR/;9"ก�!Z[กL33A":!

T4"�FC 
 

1. O/`�ก�!99กกK�.4"ก��MFN:4TS2?MBก)@A�;9"!@�"ก��RT?MK�"�� 
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2. O/`�ก�!Z[กMFN�@A�/!43/!B"9"#$/!Gก93;9")1!!UV�6M�"ก��O6YN9)B;V�6M4C" 5 
9"#$/!Gก93 
 
3. )�1�!U/!43ก�!99กกK�.4"ก��S2?O;?�ก43!GT43)1!!UV�6M�"ก��;9"L0@.G3B##.RT? 
 
4. O/`�ก�!99กกK�.4"ก��MFNS�?)U��MFNL.GOA.�S�ก�!/}-340-RT?9�@�"1F/!G)-MW-V�6 
 

5. O/`�ก�!99กกK�.4"ก��MFNS�?#A�1)�1�!US�ก�!/!G)��)4164�W$;9"!G33/!G)�MS�
!GT430NK� 
 

6. )�1�!US�?S�ก�!Z[กOc6�GกF��L.G0�1)B;V�6;9">&?Z[กRT?0�1O/~�21��2!Y9
:BT/!G)"#$ 
 

Wikipedia (2007) RT?ก.@�AU7";?9TFL.G/!G(���$;9"ก�!Z[กL33A":!RA?T4"�FC 
 

1. O/`�A-WFก�!MFN"@��S�ก�!:4Tก�!99กกK�.4"ก��S2?!@�"ก��RT?MK�"��MBก)@A� 
 

2. R1@:K�O/`�0?9"S�?9B/ก! $!�#�L6"S�ก�!99กกK�.4"ก�� 
 

3. >&?99กกK�.4"ก��)�1�!U99กกK�.4"ก��O/`�ก.B@1RT? M4C">&?MFNO!-N10?�ก�!99กกK�.4"ก��L.G>&?MFN
99กกK�.4"ก��1�L.?A )�1�!U99กกK�.4"ก��RT?6!?91ก4�(T�S�?>&?)9�#�OTF�Aก4�RT? 
 

4. )�1�!U/!43;��T;9"ก�!99กกK�.4"ก��RT?0�1;��T;9"6YC�MFN 
 

Smith (2007) RT?ก.@�AA@� ก�!Z[กL33A":! O/`�ก�!99กกK�.4"ก��A-WF2�7N"MFNO/`�ก�!Z[ก
#A�1L;Q"L!"L.Gก�!Z[กL33L!"0?��MFN1F>.0@9ก�!ก!G0B?�ก�!MK�"��;9"24AS:L.G/9T ก�!99ก
กK�.4"ก��MFNS�?OA.� 20 - 60 ��MF :G�@A�S�ก�!O6-N1)1!!UV�6M�"ก��L.G�F6:!O/~�21��)&")BT S�
ก�!99กกK�.4"ก��9�@�"0@9O�YN9"(T�R1@64ก:G�@A�S�ก�!O6-N1940!�ก�!O>�6.4""��S�ก.?�1O�YC9 O6-N1
940!�ก�!O0?�;9"�F6:!L.G�@A�S�ก�!O>�>.��R;14�L.G�CK�0�.S�!@�"ก�� 
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Willmore and Costill (1994: 18) RT?ก.@�AA@�U7">.TF;9"ก�!Z[กL33A":!A@�ก�!Z[ก(T�S�?
L!"0?��L33OT-1 14ก:GMK�PCK�s (T�1F�@A"OA.�S�ก�!MK��?9�L.G1F�@A"OA.�ก�!64ก1�ก L0@U?�ก�!Z[ก
(T�S�?L!"0?��M��L33A":!14ก:GZ[ก(T�S�?!GT43 40% - 60% ;9"#A�1L;Q"L!")&")BTS�OA.�
/!G1�  30 A-��MF L.G1F�@A"OA.�64ก 15 A-��MF L0@กQ9�::GO6-N12!Y9.T�@A"OA.�T4"ก.@�ART? 
�ก04A9�@�"O�@� MFN)U��FL!กS2?MK�S2?RT?:K��A�#!4C"1�กMFN)BTS�OA.� P7N"9�::G1F 6-8 )U��F (T�/ก0-
:GMK� 2-3 !93 ก�!Z[ก(T�S�?L!"0?��L33A":! �@A�O)!-1)!?�"#A�1M�M��L33L9(!3-กRT?
69)1#A! L.G�4"�@A�O)!-1)!?�"#A�1L;Q"L!" #A�1M�M��;9"ก.?�1O�YC9L.G#A�19@9�04A ก�!
Z[กL33�FC�4")�1�!UO/.FN��L/.")@A�/!Gก93;9"!@�"ก��RT?T?A� (T�O6-N11A.ก.?�1O�YC9L.G.T
/!-1� R;14�!@�"ก�� 
 

/!GMB1  1@A"1F (2527: 106) RT?ก.@�AU7"/!G(���$;9"ก�!Z[กL33A":!A@� O/`�ก�!Z[กMFN1F
L33L>�L.GRT?!43ก�!A�"L>�9�@�"TF O6YN9/!43/!B"9"#$/!Gก93;9")1!!UV�6M�"ก��S�T?��
0@�"sR/6!?91sก4� (T�S�?2.4กก�!Z[กO/`�ก�!:4TO/`�)U��F L.?A21B�OAF��ก4�Z[กR/:�#!3MBก
)U��F ก�!Z[กL33�FC:G�7T2.4กMBก#�MFN99กกK�.4"ก��0�1)U��F�4C�s T?A�OA.�MFNTF;7C� 2!Y9MK�"��
RT?1�กกกA@�T?A�OA.�OM@�OT-12.4":�กMFNZ[ก>@��R/�@A"2�7N" 

 
)164z�$   :K�!4)(!1!4� (2550) RT?ก.@�AU7"/!G(���$L.G;?9TF;9"ก�!Z[กL33A":!RA?A@� 

ก�!Z[กL33A":!O/`�ก�!99กกK�.4"ก��MFN�@A�O6-N1#A�12.�ก2.��L.G)�1�!U�@A�O6-N1#A�1
)�Bก)���S�?OA.�R1@1�ก 30 -45 ��MF !A1U7"#A�1M?�M��MK�S2?ก�!99กกK�.4"ก��R1@�@�O3YN9 (T�1F
A40UB/!G)"#$O6YN9)!?�"#A�1L;Q"L!";9"ก.?�1O�YC9 L.G64z��#A�19TM�;9"!G33R2.OAF��
(.2-0L.G!G332��S: L.G�@A�O6-N1/!G)-MW-V�6S�ก�!.TR;14�RT?TF  
 
ก����7�'/%�Jก�9ก��HIกJ��"'-� 
 
 2.4กS�ก�!)!?�"(/!Lก!1ก�!Z[ก1F9"#$/!Gก932.��/!Gก�!MFN0?9"#K��7"U7"#A�16!?91
;9">&?O;?�!43ก�!Z[กO/`�)K�#4� O�@� 9��B O6, .4ก8 G;9"!&/!@�" L.G)1!!UV�6M�"ก�� ก�!
กK�2�T(/!Lก!1ก�!Z[กS2?U&ก0?9"O21�G)1:7"O/`�)-N"MFN)K�#4�S�ก�!Z[กL.Gก�!99กกK�.4"ก�� O6YN9
R1@Oก-T94�0!��:�กก�!Z[ก L.GO6YN9S2?ก�!Z[ก2!Y9ก�!99กกK�.4"ก��1F/!G)-MW-V�6)&")BT  ,-!-!40�$  
2-!4�!40�$ (2535: 199-202) RT?ก.@�AU7"9"#$/!Gก936YC�d��S�ก�!)!?�"(/!Lก!1ก�!Z[กRA?T4"�FC 
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 1.  ก�!O.Y9กก-:ก!!12!Y9��-T;9"ก�!Z[ก;7C�9�&@ก43A40UB/!G)"#$2!Y9:BT1B@"21��MFN
0?9"ก�! O�@� )!?�"(/!Lก!1O6YN9.T/!-1� R;14�S�!@�"ก��กQ:G0?9"1FO�YC92�!��.GO9F�TMFN
OกFN�A;?9"ก43ก�!.T/!-1� R;14�S�!@�"ก�� 
 
 2. !G�GOA.�S�ก�!Z[กS�L0@.GA4�;7C�9�&@ก43!GT43#A�16!?91M�")1!!UV�6M�"ก��
;9">&?O;?�!43ก�!Z[กO/`�)K�#4� 
 
 3.  �@A"OA.�S�ก�!Z[ก ;7C�9�&@ก43!G�GOA.�S�ก�!Z[กL0@.GA4�L.G#A�12�4ก;9""��S�
L0@.Gก-:ก!!1 (T�M4NAR/L.?Aก�!Z[ก#A!Z[ก 3 A4�0@9)4/T�2$ 
 
 4. #A�12�4กO3�;9"ก-:ก!!1 ก�!กK�2�T#A�12�4กO3�;9"ก-:ก!!1S�ก�!Z[ก0?9"
#K��7"U7")1!!UV�6M�"ก��;9">&?O;?�!43ก�!Z[กT?A� O6YN9R1@S2?Oก-T94�0!��0@9>&?O;?�!43ก�!Z[ก ก�!Z[ก
O6YN9O)!-1)!?�")1!!UV�6M�"ก�� #A�12�4ก;9"ก�!Z[ก#A!O!-N1:�ก#A�12�4ก!GT43O3�ก@9�
:�ก�4C�:7"#@9�O6-N1#A�12�4กMF.G�?9� L.Gก-:ก!!1MFNS�?#A!O!-N1:�กก-:ก!!1MFN"@��R/2���ก 
 
 5.  !G�GOA.�;9"(/!Lก!1ก�!Z[ก#K��7"#A�1)�1�!U;9"L0@.G3B##. P7N";7C�9�&@ก43
W!!1��0-;9"#�s �4C� L.G;FT#A�1)�1�!U)&")BTOc6�G3B##. L.G0?9"O;?�S:A@�#A�1)�1�!US�
ก�!Z[ก;9"L0@.G#�S�L0@.GT?�� S��@A"OA.�OTF�Aก4��4C�R1@OM@�ก4� L0@(T�M4NAR/L.?Aก�!Z[ก
!G�GOA.� 6 )4/T�2$ กQMK�S2?Oก-Tก�!O/.FN��L/."0@9!@�"ก��L.?A  
 
 ก!!AF 3B��4� (2540: 197- 203) RT?ก.@�AA@� ก�!:4T(/!Lก!1ก�!Z[ก;9"L0@.G3B##.�4C�1F
A40UB/!G)"#$Oc6�GL0ก0@�"ก4� T4"�4C�!��.GO9F�T0@�"s �@91L0ก0@�"ก4�R/T?A� P7N"1F2.4ก2.��
/!Gก�!MFN�K�1�S�?S�ก�!:4T(/!Lก!1ก�!Z[ก T4"�FC 
 
 1.  2.4ก;9"#A�16!?91 (readiness principle) #B #@�;9"ก�!Z[ก;7C�9�&@ก43#A�16!?91T?��
)!F!A-M��;9"L0@.G#� #A�16!?91:GOก-T;7C�0�1ABz-V�AG 
 
 2.  2.4ก;9"ก�!093)�9";9"3B##. (individual response principle) 3B##.:G
093)�9"L0ก0@�"ก4�0@9ก�!Z[กL33OTF�Aก4�9�:1�:�กO20B>.2.��/!Gก�! O�@� 64�WBก!!1 ABz-
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V�AG (V���ก�! ก�!>4ก>@9��9�2.43 !GT43)1!!UV�6 )-N"LAT.?91 ก�!O:Q3/�A� L.G)-N"ก!G0B?� 
O/`�0?� 
 
 3.  2.4ก;9"ก�!MK�"��1�กกA@�/ก0- (overload principle) ก�!/!4304A0@9!GT43ก�!MK�"��
MFN1�กกA@�/ก0-MFN)�1�!UM�RT?L.G/.9TV4� :G�@A�ก!G0B?�S2?Oก-T64z��ก�!;9"O�YC9O�YN9 P7N":G�@A�
O6-N1#A�1)�1�!US�ก�!MK�"��;7C�9Fก!GT432�7N" 
 
 4.  2.4ก;9"#A�12�4ก;9""�� (intensity principle) S�ก�!/!GO1-�#A�1O6F�"69;9")-N"
ก!G0B?�;9"ก�!Z[กR1@O6F�"L0@6-:�! �Oc6�G:K��A�;9""��OM@��4C� :G0?9"6-:�! �#A�12�4ก;9"
"��T?A� S�ก�!64z��#A�1L;Q"L!";9"ก.?�1O�YC9L.G#A�19TM�;9"!G33R2.OAF��(.2-0L.G
2��S: #A�12�4ก;9")-N"ก!G0B?�ก�!Z[ก;7C�9�&@ก436.4""��MFNS�?R/S�2�7N"2�@A�OA.� 
 
 5.  2.4กOกFN�Aก43#A�13@9� (frequency principle) :K��A�ก�!Z[ก#A!O6F�"69MFN:GMK�S2?
O�YC9O�YN9O:!-�O0-3(0 RT?!439�2�!9�@�"O6F�"69 L.Gก�!)4"O#!�G2$M�"O#1F9�@�"O6F�"69MFN:GMK�S2?
Oก-Tก�!64z��M�"T?��)!F!A-M�� 
 
 6.  2.4ก;9"ก�!U@��(�" (transfer principle) ก�!Z[กO6YN964z��9"#$/!Gก9394�2�7N":G
/!43/!B"O6F�"L0@ก�!/}-340-MFN1F1�ก@9�(T�1F;?9:K�ก4T:�ก9"#$/!Gก93�4C�:�ก�!/}-340-MFN0?9"ก�!
#A!:GRT?1Fก�!A-O#!�G2$U7")-N"MFN0?9"ก�!S�L0@.G9"#$/!Gก93#A�1)�1�!U;9">&?/}-340-#A!:GU&ก
0!A:)93O6YN9/!GO1-�)V�6;9"#A�10?9"ก�!;9"ก�!/}-340- L.G#A!MFN:GO.Y9กM@�Z[กO6YN9S2?
#A�1)�1�!UU7":BTMFN0?9"ก�!  3B##.)�1�!UMFN:GZ[กก�!/}-340-1�กกA@�2�7N"9�@�" P7N"O/`�ก�!
/}-340-MFN0?9"ก�!9"#$/!Gก939�@�"OTF�Aก4� 
 
 7.  2.4ก;9"#A�1Oc6�G (specificity principle) L0@.G#�1F#A�1)�1�!US�ก�!Z[กL0@.G
��-TL0ก0@�"ก4�99กR/ 94�O�YN9"1�:�ก#A�1)�1�!UM�"T?��)1!!UV�6M�"ก��L.GM�"ก.RกMFN
L0ก0@�"L.GO21�G)1ก43ก�!Z[ก��-T�4C�s  
 
 8.  2.4ก;9"#A�1ก?�A2�?� (progression principle) S�ก�!Z[ก�4C�:G0?9"1Fก�!O6-N1L!"
ก!G0B?�;7C�O!YN9�s :K��A�;9"ก�!Z[ก #A�12�4ก;9""��O6-N1;7C�O!YN9�s O/`�;4C�sR/ (T�R1@S2?
!@�"ก��RT?!4394�0!�� !@�"ก��กQ:G093)�9"L!"ก!G0B?�O2.@��4C�  
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 9.  2.4กOกFN�A/!G)-MW-V�6 (efficiency principle) /!G)-MW-V�6S�ก�!Z[ก0?9"ก�!
9"#$/!Gก93MFNS�?O6YN9S2?Oก-T/!G)-MW-V�6S�ก�!Z[กP7N"3�"MF9�::GL�กก432.4กMFNA@�0?9"ก�!/}-340-
T?A�#A�1O!QA)&")BT L0@ก-:ก!!13�"9�@�"9�::GR1@1F/!G)-MW-V�62�ก/}-340-O!QAOก-�R/2!Y9�?�
Oก-�R/ 
 
 10.  2.4ก;9"ก�!Z[กP?911�กOก-�R/ (overtraining principle) ก�!Z[กP?91MFN!GT43#A�1
O2�YN9�O!YC9!4" P7N"�K�R/)&@ก�!.T."M�"T?��:-0S: !&/!@�" L.G)1!!UV�6M�"ก�� )-N"O2.@��FC9�:Oก-T
:�ก)�O20BMFN>&?Z[กMK�ก�!Z[ก1�กOก-�R/ #A!2�BT64ก2!Y9O/.FN��ก-:ก!!1ก�!Z[กP?91 
 
 ก�!)!?�"(/!Lก!1ก�!Z[กL33A":! �4C�0?9"9�,4�2.4กก�!;9"ก�!)!?�"(/!Lก!1ก�!Z[ก
(T�M4NAR/O/`�6YC�d�� L.GL�AM�"S�ก�!)!?�"(/!Lก!1ก�!Z[ก �9ก:�ก�FC�4"1F >&?MFNO)�9L�G
2.4กก�!)!?�"(/!Lก!1ก�!Z[กL33A":!RA?T4"�FC 
 
 Kraviz (2005) RT?ก.@�AU7" 2.4กS�ก�!)!?�"(/!Lก!1ก�!Z[กL33A":!A@�  
 
 1.  ก�!O.Y9ก:K��A�;9"ก�!99กกK�.4"ก��2!Y9��-T;9"ก�!99กกK�.4"ก��S�ก�!Z[กL33
A":! #A!กK�2�Tก�!99กกK�.4"ก��S2?O/`�.4ก8 GMFN0@9O�YN9"ก4�  
 
 2.  ก�!99กกK�.4"ก��2�7N"A":!#A!:4TS2?1F)U��F/!G1�  9 x 12 )U��F :K��A�;9"
)U��F9�::G1�ก;7C�กQRT?0�1A40UB/!G)"#$2!Y9ก�!99กL33 
 
 3.   ; G99กกK�.4"ก��S�L0@.G)U��F:G#A!/}-340- 15 x 45 A-��MF 2!Y9 8- 20 #!4C" (#A�1
2�4ก;9""��/!G1�  40 x 60 O/9!$OPQ�0$;9"1RM)   
 
 4.  ก�!O/.FN��ก-:ก!!1ก�!99กกK�.4"ก��2!Y9O/.FN��)U��F#A!S�?OA.�S�ก�!64ก/!G1�  
15 x 30 A-��MF2!Y9R1@64กO.� S�ก�!99กกK�.4"ก��9�::G1Fก�!O6-N19B/ก! $ 2!Y9ก-:ก!!1ก�!99ก
กK�.4"ก��MFN2.�ก2.�� 
 
 5.  U?�0?9"ก�!64z��!G33R2.OAF��(.2-0L.G#A�19TM�6!?91ก4�)�1�!UMK�RT?(T�
ก�!O6-N1ก�!99กกK�.4"ก��L33L9(!3-ก(T�S�?OA.� 30 A-��MF U7" 3 ��MF S�!G2A@�"O/.FN��)U��F 
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 6-�-0  V&0-:4�M!$ (2535: 126) RT?ก.@�AU7" 2.4กS�ก�!)!?�"(/!Lก!1ก�!Z[กL33A":! RA?
T4"�FC 
 
 1. #A!1F)U��FS�ก�!Z[กR1@�?9�กA@� 10 )U��F S�L0@.G)U��F#A!1FO:?�2�?�MFN)K�2!4334�M7ก
>.ก�!/}-340- 
 
 2.  0?9"1F)U��FZ[ก�ก�CK�2�4กS2?O21�G)1ก43!GT43;9">&?Z[ก 
 
 3.  0?9"1FM@�ก��3!-2�!MFNO21�G)1 
 
 4.  0?9"1Fก�!M4ก8GOc6�G9�@�"2!Y91Fก�!Z[กM4ก8GMFN0?9"ก�!O�?�O/`�6-O,8 
 
 5.  0?9"1Fก�!O/.FN��L.G21B�OAF��R/0�1)U��F9�@�"!ATO!QAV��S�OA.�MFNกK�2�T 
 
 6.  #A!MK�ก�!Z[ก9�@�"�?9�)4/T�2$.G 3 A4� L.GMK�ก�!Z[ก0-T0@9ก4�O/`�OA.�9�@�" 6 
)4/T�2$ 
 
 7.  L0@.G)U��FR1@#A!:4TS2?1Fก�!Z[กก.?�1O�YC9ก.B@1OTF�Aก4�0-T0@9ก4� 
 
 8.  0?9"1Fก�!กK�2�TOA.�S�ก�!Z[กL0@.G)U��F L.GOA.�Z[ก!A1M4C"21TMBก)U��F
(T�M4NAR/#A!9�&@!G2A@�" 30 x 40 ��MF  
 
 9.  #A!1Fก�!S2?)4���  O6YN939ก21TOA.� L.GMK�ก�!O/.FN��)U��F 
 
 )164z�$  :K�!4)(!1!4� (2550) RT?ก.@�AU7" 2.4กS�ก�!)!?�"(/!Lก!1ก�!Z[กL33A":! RA?
T4"�FC 
 
 1.  กK�2�T:K��A�;9"9B/ก! $2!Y9M@�S�ก�!99กกK�.4"ก�� (T�O.Y9กS2?1F#A�1
2.�ก2.��)�1�!U99กกK�.4"ก��ก.?�1O�YC92.��s)@A�M4NA!@�"ก��RT?V��S�#!�AOTF�A (T�O!-N1:�ก
ก.?�1O�YC914TS2�@R/2�ก.?�1O�YC914TO.Qก 
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 2.  :4T)U��F2!Y9M@�S�ก�!99กกK�.4"ก��/!G1�  8 -12 )U��F (T�O!F�".K�T43;9")U��F
S�.4ก8 GS2?1Fก�!99กกK�.4"ก��S�ก.?�1O�YC9MFN0!"ก4�;?�1 O�@� ก.?�1O�YC90?�;�T?��2�?�R/0?�;�
T?��2.4" ก.?�1O�YC92�?�M?9"R/ก.?�1O�YC92.4" 2!Y9ก.?�1O�YC90?�L;�T?��2�?� O/`�0?� 
 
 3.  ก�!99กกK�.4"ก��S�L0@.G)U��FS�?OA.�(T�/!G1� 04C"L0@ 30 A-��MF R/:�U7" 1- 3 
��MF �CK�2�4กMFNS�?R1@#A!2�4ก1�ก 9�:กK�2�TL0@.G)U��FO/`�!G�GOA.�2!Y9:K��A�#!4C"S�ก�!�ก 
 
 4.  S�?OA.�S�ก�!64ก!G2A@�")U��FR1@Oก-� 15 x 30 A-��MF 2!Y9R1@64กO.� 
 
 5.  (T�:4Tก�!99กกK�.4"ก��/!G1�  1-3 OP0 (T�S2?99กกK�.4"ก��S�L0@.G)U��FO!F�"
0�1.K�T43O6F�"2�7N"OP0 2.4":�ก#!3MBก)U��FL.?AS2?A�99กกK�.4"ก��PCK�9Fก 1 x 2 OP0  
 
 6.  ก�!O.Y9ก��-T2!Y9M@�S�ก�!99กกK�.4"ก��R1@#A!�7T0-T9�&@ ก43M@�OT-1S�ก�!99กกK�.4"ก�� 
#A!O6-N19B/ก! $��-T0@�"s O�@� .&ก%�039. Medicine ball L.G Elastic bands O;?�R/O6YN9O6-N1#A�1
2.�ก2.�� 
 
 )!B/ก�!Z[กL33A":! O/`�!&/L332�7N";9"ก�!Z[ก MFN>)1>)��ก4�!G2A@�"ก�!Z[ก#A�1
L;Q"L!" ก�!Z[ก#A�19TM� ก�!Z[ก#A�19TM�;9"!G33R2.OAF��(.2-0 !A1M4C"ก�!Z[กM4ก8G
0@�"s O;?�RA?T?A�ก4� (T�ก�!:4Tก-:ก!!1ก�!99กกK�.4"ก��O/`�)U��F21B�OAF��ก4�Z[ก:�#!3MBก
)U��F (T�:K��A�;9")U��F:G1F1�ก2!Y9�?9��4C�;7C�9�&@ก43A40UB/!G)"#$;9"ก�!Z[ก 2!Y9ก�!99ก
กK�.4"ก��A@�0?9"ก�!64z��9"#$/!Gก93STO/`�)K�#4� L.?A:7"O.Y9กก-:ก!!1MFN:GS�?S�ก�!Z[กL0@.G
)U��F(T�ก-:ก!!1MFNO.Y9ก1��4C�:G0?9"1F#A�1)9T#.?9"ก43A40UB/!G)"#$MFN04C"RA? /!G(���$;9"ก�!
Z[กL33A":! #Y9 O/`�ก�!Z[กO6YN964z��)1!!UV�6M�"ก��(T�!A1 64z��)1!!UV�6M�"ก��
Oc6�GT?�� 2!Y964z��M4ก8G0@�"s #A3#&@ก4�R/T?A� ก�!Z[กL33A":!�4C�;?9TF#Y9 R1@:K�O/`�0?9"S�?
OA.�Z[กMFN1�ก�4ก )�1�!UZ[กRT?S�)U��MFNMFN:K�ก4T )!?�"#A�1O6.-TO6.-�S2?Lก@>&?Z[กO�YN9":�ก1F
ก-:ก!!1MFN2.�ก2.�� S�ก�!:4T(/!Lก!1ก�!Z[กL33)U��F�4C� :K��A�)U��F 6 x 12 )U��F M4C"
;7C�9�&@ก43A40UB/!G)"#$S�ก�!Z[ก L.Gก.B@104A9�@�"MFNS�?Z[ก OA.�MFNS�?S�L0@.G)U��F04C"L0@ 30 A-��MF 
;7C�R/ (T�!G2A@�")U��F:G64ก2!Y9R1@64กกQRT? S�ก�!A-:4�#!4C"�FC>&?A-:4�RT?)!?�"(/!Lก!1ก�!Z[ก
L33A":!:K��A� 8 )U��F S�L0@.G)U��FS�?OA.� 1 ��MF !G2A@�"O/.FN��)U��FR1@1Fก�!64ก  (T�Z[ก
M4C")-C� 3 !93 MK�ก�!Z[กM4C"21T 8 )4/T�2$s .G 3 A4� A4�.G 1 �4NA(1"  
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 5*9�1L1���'ก�. 
 

O�YC9O�YN9R;14�S�!@�"ก�� 1F#A�1)K�#4�0@9)B;V�6L.G�FA-0 2�?�MFN)K�#4�;9"R;14�#Y9 ก�!
:4T)!!O�YC9O6.-"MFN69O6F�")K�2!43 O�YC9O�YN9MBก)@A� O/`�c�A�2@92B?1!@�"ก�� (T��4C�;9"R;14�MFN9�&@
S0?>-A2�4":G�@A�#A3#B19B 2V&1-;9"!@�"ก�� S2?9�&@S�Oก 5$69O21�GLก@ก�!TK�!"�FA-0 /ก/~9"
9A4�AGV��S�MFN)K�#4� O�YC9O�YN9R;14�MFN)9TLM!กO;?�R/S� 9A4�AG)K�#4�MBกL2@" O�@� R0 :G/ก/~9"
9A4�AG�4C� s 1-S2?U&กL!"ก!GLMก:�393�CK� �@A�ก�!)@"U@��)4��� /!G)�M �4C�;9"R;14�MFN
.?91!93O)?� /!G)�M :GMK�2�?�MFN O/`�c�A�2@92B?1ก!GL)R%%~� L.Gก�!)@")4��� /!G)�M 
O/`�(#!")!?�";9"O�YN93BO�YC9O�YN9 �9ก:�ก�4C�R;14�MK�2�?�MFNO/`�(#!")!?�")K�#4�;9"O�YN92B?1OP..$ 
O6YN9�@A�S�ก�!;�)@")�!9�2�!L.G)�!MFN�@9�L.?A >@��O�YN93BOP..$O10�39.-)1$;9"OP..$ R;14�O1YN9
:4304Aก43(/!0F� :GO!F�กA@� Lipoprotein :GMK�2�?�MFN;�)@"R;14�R/S�ก!GL)(.2-0 O6YN9�K�)@"
OP..$O/`�L2.@"MFN1�;9")�!)K�#4� O/`�ก!TR;14�L.G(#O.)O09!9. O6YN9S�?S�ก�!)4"O#!�G2$ 
)�!)K�#4�;9"!@�"ก��L.Gก�!#")V�6;9"O�YC9O�YN9 (�B1,4กT-�  6�ก8�6",$, 2549)  

 

R;14�O/`�L2.@";9"6.4""��MFNS�?S�!@�"ก��MFNOก-T:�กก�!)G)1L.Gก�!O/.FN��)V�6;9"
�CK�0�.(1O.กB.OTFN�A1�OกQ3RA?S�!&/;9"R;14�0�13!-OA )@A�0@�"s;9"!@�"ก�� O6YN9O/`�6.4""��
)K�!9" P7N"ก�!!43/!GM��9�2�!�4C�O/`�ก�!�K�6.4""��O;?�)&@!@�"ก�� L.Gก�!MFN�CK�2�4ก04AO6-N11�ก
;7C��4C� :B.  M-)��ก! (2550) RT?ก.@�AA@�O�YN9":�ก6.4""��MFN!43/!GM��9�2�!O;?�R/1�กกA@�
6.4""��MFNS�?R/;9"!@�"ก�� MK�S2?6.4""��MFNO2.Y9S�?U&ก:4TOกQ3RA?S�!&/R;14� 9�2�!MFN:GMK�S2?
6.4""��O2.Y9S�?RT?1�กRT?Lก@ 9�2�!MFN1FR;14�1�ก2!Y92A��:4T L.G)@A�2�7N"MFNMK�S2?S�/|::B34�1F
OTQก�CK�2�4กOก-�2!Y9O/`�(!#9?A�ก4�1�กกQO�YN9":�กก�!!43/!GM��9�2�!9�@�"9A-��M4C"M�"T?��
/!-1� L.G#B V�6 MK�S2?!@�"ก��1F!��!43M�"T?��6.4""��O6-N11�ก;7C� )@A�!��:@��;9"6.4""��
1�ก:G�?9�."O�YN9":�กOTQก14ก:G9�&@Oc�s O�@� T&MFAF O.@�Oก1)$กT ; GMFNT&MFAFกQ14ก:G!43/!GM��
;�1;3O#FC�A!@A1ก43�CK�2A��R/T?A� O1YN93Aกก439�2�!/!GOVM:��T@A� O�@�6-PP@� O39!$Oก9!$ P7N"
1FR;14�O/`�)@A�/!Gก931�ก P7N"6�0-ก!!1O2.@��FC1F)@A�S�ก�!O6-N1;9"�CK�2�4ก04AM4C")-C� 

 
 1F#�:K��A�1�กMFNO;?�S:>-TA@�ก�!1FR;14�)@A�Oก-�O6F�"O.Qก�?9�MFN2�?�M?9" 0?�L;� 0?�;� 

กQUY9A@� 9?A� P7N"UY9A@�O/`�#A�1O;?�S:>-T9�@�"�-N"O�YN9":�ก#K�A@� 9?A� S�#A�121��;9"#�M4NAR/ ก43
#A�121��M�"A-��ก�!1F#A�1L0ก0@�"ก4�L.G#A!MFN:G1F#A�1O;?�S:MFNU&ก0?9" O6YN9:GRT?R1@Oก-T
/|�2�A@�1F#A�1#-TA-0กก4"A.A@�0�O9" 9?A� M4C"MFN:!-" s L.?A�CK�2�4ก�4"9�&@S�Oก 5$/ก0-S�M�"
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)@A�)&"2(O10!) 

A-��ก�!1FOก 5$MFNS�?S�ก�!A-�-:c4�A@�O/`�(!#9?A�2!Y9R1@  9"#$ก�!9��14�(.กS�?T4��F1A.ก��2!Y9 
Body Mass Index (BMI) P7N"O/`�#@�MFNRT?1�:�กก�!#K��A  :�ก�CK�2�4ก04AL.G)@A�)&" 1�#K��A  
O6YN9/!GO1-�2�)@A�R;14�S�!@�"ก�� P7N"#@� T4"ก.@�A�-�1S�?S�ก�!#K��A 9�@�"L6!@2.�� O�YN9":�ก
#K��A "@�� L.G)�1�!US�?RT?ก43MBกO6, MBกA4� L.GMBกO�YC9��0- (/��6!  M9"R)A, 2550) 

 
T4��F1A.ก�� (BMI)  =    �CK�2�4ก04A (ก-(.ก!41) 
 
 

 O1YN9#K��A RT?#@�T4��F1A.ก��1�L.?A กQ�K�#@�MFNRT?1�O/!F�3OMF�3ก43Oก 5$1�0!d��MFN
:K�L�ก#@�T4��F1A.ก��0�1Oก 5$;9"9"#$ก�!9��14�(.ก P7N"L)T"S2?O2Q�U7"#A�1O)FN�"0@9ก�!
O:Q3/�A�O1YN91F#@�T4��F1A.ก��S�!GT430@�"s (T�Oก 5$MFNS�?O/`�Oก 5$)K�2!43#�O9O�F�  
 
 
����'234 1  Oก 5$ก�!:K�L�ก/!GOVMT4��F1A.ก��)K�2!43#�O9O�F�0�19"#$ก�!9��14�(.ก 
 

%�&8N2 (��6�0139"Oก�. ("�98�34.'�� ก��8-P�%Q". 
�CK�2�4ก04A0NK�กA@�Oก 5$ �?9�กA@� 18.5 O)FN�"0@9V�AGLM!กP?9�9YN� 
�CK�2�4ก04A/ก0- 18.5-22.99 /ก0- 
�CK�2�4ก04AOก-� 23-24.99 O6-N11�กกA@�/ก0- 
(!#9?A�;4C�MFN 1 25-29.99 O6-N1;7C�9�@�"1�ก 
(!#9?A�;4C�MFN 2 30-39.99 O)FN�"0@9V�AGLM!กP?9�9YN� 
(!#9?A�;4C�MFN 3 1�กA@� 40 O6-N1;7C�U7";4C�!B�L!" 
 
MFN1�: !4")!!#$  04C"0!":-0 (2550) 
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��
�ก���������+�����0#0� �����ก����ก�ก�������
0?�5�� 

 
ก�!1FR;14�)G)1S�!@�"ก��1�กOก-�R/2!Y9MFNO!F�กA@� (!#9?A��4C� )@">.0@9)B;V�6L.G

)1!!UV�6M�"ก��1�ก1�� 1Fก�!A-:4�2.���-C�ก.@�AA@�>&?MFNO/`�(!#9?A��4C�1F(9ก�)MFN:GO/`�(!#
LM!กP?9�9YN�s0�12.��(!# O�@� (!#24AS: (!#R;;?994กO)3 (!#O3�2A�� O/`�0?�  P7N"
)9T#.?9"ก43 ก9"(V���ก�! (2551) MFNก.@�AA@� (!#9?A�O/`�(!#MFNOก-T;7C�:�กก�!RT?!439�2�!12�
Oก-�R/ MK�S2?1F�CK�2�4กR1@O21�G)1ก43)@A�)&" MK�S2?Oก-T>.O)F�0@9!@�"ก��L.G)B;V�6O/`�(!#!YC9
!4"0@"sS�OTQก RT?Lก@ 1F;�(ก@" V�AGR;14�S�O.Y9T)&" (!#O3�2A@�� (!##A�1T4�(.2-0)&" L.G.T
�CK�2�4กRT?��ก1�ก�-N";7C�O1YN9O0-3(0O/`�>&?S2�@ ก.��O/`�>&?S2�@MFN9?A� (!#!YC9!4"T4"ก.@�A:G1F#A�1
!B�L!"1�ก�-N";7C� L.GO)F��FA-0RT?"@�� 
 

(!#9?A�S�OTQก�4C�กK�.4"ก.��O/`�/|�2�S�/|::B34�;9"OTQกRM�(T�Oc6�G9�@�"�-N"0�1
O1Y9"S2�@s O�@� ก!B"OM612��#! #Y9 OTQก!43/!GM��9�2�!1�กOก-�R/:��CK�2�4ก04A1�ก:�9�&@S�
Oก 5$MFNO!F�กA@�O/`�(!#9?A� P7N"S�/|::B34�63RT?/!G1� !?9�.G 10 ;9"OTQกS�ก!B"OM612��#! 
)@A�2�7N";9"/|�2��FCOก-T;7C�:�กก�!;�T#A�1T&L.MFNTF:�ก3-T�1�!T�;9"OTQก 2!Y9Oก-T:�ก#A�1R1@
!&?;9"3-T�1�!T�;9"OTQกP7N"O;?�S:>-TA@�OTQก9?A�#Y9OTQก1F)B;V�6TF  L0@S�#A�1O/`�:!-"L.?AOTQก9?A�
14ก:G1F)B;V�6MFNR1@TF O�@� 9?A�1�ก:�2��S:R1@69 L.?AS�9��#0OTQก9?A�O2.@��FC:G1FO/`�)B;V�6
94�RT?Lก@ (!#O3�2A�� #A�1T4�(.2-0)&" !GT43R;14�S�O.Y9T>-T/ก0- (!#ก.B@19�ก�!MFNTYC90@9)�!
9-�P&.-� �9�ก!� 2�BT2��S:; G�9�2.43 �9ก:�ก(!#M�"ก��L.?A(!#9?A��4"�K�R/)&@(!#M�"
:-0S:T?A� O�@� R1@#@9�#3O6YN9� Oก-T(!#P71O,!?� L.GS�!��MFN!B�L!"9�:U7";4C�#-T�@�04A0�� (:B.  
M-)��ก!, 2550)  
 
 �B1,4กT-�  6�ก8�6"8$ L.G# G (2536)  RT?ก.@�AU7"V�AG(!#LM!กP?9�MFNOก-T:�ก(!#9?A�RA?T4"�FC  
 
 1.  O3�2A�� O1YN9/!-1� R;14�MFN)G)11F1�ก;7C�:GMK�S2?Oก-TV�AGMFN!GT43�9!$(1�
9-�P&.-� (Insulin) )&"กA@�/ก0- L.GS�; GOTF�Aก4�!GT43�CK�0�.S�O.Y9TกQO6-N1)&";7C�T?A� P7N"0!"
;?�1ก43#�/ก0- P7N"O1YN9�CK�0�.S�O.Y9T.T0NK�."!GT439-�P&.-�:GO6-N1)&";7C� T4"�4C�#�9?A�:G1F#A�1
M�2!Y9TYC90@99-�P&.-� L.Gก�!MFN9-�P&.-�2.4N"1�ก9�&@S�!G�GOA.�MFN���:GMK�S2?OP..$MFN>.-0
9-�P&.-�S�0439@9�Oก-T#A�1.?�:�S�MFN)BTR1@)�1�!U)!?�"9-�P&.-�RT?O6F�"69 :7"MK�S2?Oก-Tก�!
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)G)1;9"�CK�0�.S�O.Y9T1�ก;7C�:�ก!GM4C"O/`�(!#O3�2A��RT? #�9?A�MFN(!#O3�2A��S�!G�G
L!กO!-N1:7"RT?!43#K�L�G�K�S2?.T�CK�2�4ก U?�MK�RT?9�:MK�S2?O3�2A��)"3."(T�R1@0?9"S�?�� 
 
 2.  R;14�S�O.Y9T)&"กA@�/ก0- #�9?A�:G1F!GT43R;14�S�O.Y9T)&"กA@�/ก0-T?A� (T�Oc6�G
9�@�"�-N"R;14�6AกR0!ก.FOP9!$R!T$ (triglycerides) .Gก�!S�?R;14�(#O!)O09!9.กQO/`�R/RT?
1�กกA@�/ก0- MK�S2?Oก-Tก�!;4399กM�"UB"�CK�TF ก@9S2?Oก-T�-NAS�UB"�CK�TFRT?"@�� 
 
 3.  #A�1T4�(.2-0)&" #�9?A�1F/!-1� O.Y9T1�กกA@�#�W!!1T� MK�S2?Oก-T#A�1T4�(.2-0
)&"L.GU?�O/`�9�&@���9�:MK�S2?Oก-T(!#LM!กP?9�0@�"s0�11� O�@� 24AS:(0 R0A�� O/`�0?� 

 
 4.  !G332��S:>-T/ก0- 0�1/ก0-ก�!2��S:0?9"S�?ก.?�1O�YC93!-OA M!A"9กL.Gก!G34"
.1 U?�1FR;14�1�ก ก.?�1O�YC9P7N"R1@RT?1F/!-1� O6-N10�1กQ0?9"U&กL!"0?��1�กMK�S2?2��S:RT?R1@
O0Q1MFN /9TRT?!4399กP-O:��?9� Oก-Tก��P#�!$39�RT99กRPT$#4N"#?�"S�ก!GL)O.Y9T1�กMK�S2?Oก-T
9�ก�!P71 2.43 U?�;�T999กP-O:����s 9�:MK�S2?24AS:A��RT?  
 
 5.  0@9121AกR0 #�9?A�9�::G1F/!-1� ;9"!GT43�9!$(1�;9"0@9121AกR0 1�กกA@�
/ก0-RT? 
 
 6.  O)?�O.Y9T0F3L;Q" O/`�>.1�:�กก�!MFN1FR;14�S�O.Y9TL.G#A�19?A� :GMK�S2?O)?�O.Y9T
0F3L;Q"RT?"@��กA@�/ก0- U?�O)?�O.Y9TMFNO.FC�"ก.?�1O�YC924AS:0F3."กQ:GMK�S2?ก.?�1O�YC924AS:O�@�0��  
U?�O)?�O.Y9TMFN)@"R/O.FC�")19"0F3.":GMK�S2?Oก-T9416�0 2!Y9MK�S2?Oก-TO)?�O.Y9TTK�;9T 

 
 7.  ก!GT&กL.G;?9 MK�S2?Oก-T9�ก�!/AT;?9O;@� ;?9OM?� L.GO/`�(!#R;;?994กO)3RT? 
O�YN9":�ก;?90@90?9"!43L!"กTM43:�ก�CK�2�4กMFN1�ก;7C�  
 
 8.  :-0S: – )4"#1 #�MFN9?A�1�กs S�ก�!O.Y9ก)A1S)@PYC9>?�กQMK�RT?.K�3�ก L.G9�:MK�S2?
Oก-T#A�1O#!F�TRT? 3�"!��9�:OกQ304AR1@�9199กR/!@A1"��)4"#1O6!�Gก�!O#.YN9�R2A!@�"ก��R1@
)GTAก L.GO)F�(9ก�)S�ก�!MK�"��3�"9��F6MFN:K�ก4T 
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 9.  S�ก�!>@�04T3�"#!4C">&?MFNO/`�(!#9?A�L>.:�กก�!>@�04T:G0-T��กL.GL>.L�ก"@��9�:
MK�S2?Oก-T(!#LM!กP?9�9YN�s0�11�  
 
 ก!16.,7ก8� (2539) RT?ก.@�ARA?A@� ก�!1F!@�"ก��MFN9?A�1�ก:�Oก-�R/�4C�O/`�94�0!��0@9
)B;V�6 P7N"1FT4"0@9R/�FC 
 
 1.  /!G1�  20 O/9!$OPQ�0$;9"#�9?A�1F(9ก�)MFN:GO/`�(!#2.9T24AS:0F304�U7" 3 OM@�
O1YN9OMF�3ก4�#�MFN1F�CK�2�4ก04A/ก0- 
 
 2.  #�9?A�1F(9ก�)O/`�(!##A�1T4�(.2-0)&" (!#O3�2A� L.G(!#O)?�O.Y9T;9T
1�กกA@�#�MFN1F�CK�2�4ก04A/ก0- 
 
 3.  #�MFN9?A�1�กs (1F�CK�2�4ก04AOก-�Oก 5$Oc.FN� 40 O/9!$OPQ�0$;7C�R/) U?�O/`�O6,2�-":G
1F(9ก�)O/`�1GO!Q"S�1T.&ก !4"R;@ L.GO0?��11�ก;7C� U?�O/`�O6,���(9ก�)Oก-T1GO!Q"S�.K�R)?L.G
0@91.&ก21�กRT?1�กกA@�#�MFN1F�CK�2�4ก04A/ก0- 
 
 4.  #�9?A�1F(9ก�)O/`�(!#�-NAS�UB"�CK�TF1�กกA@�#�>91 
 
 5.  #�9?A�:GO/`�(!#MFNOกFN�Aก43R;;?9RT?1�กกA@� (T�Oc6�G;?9)G(6ก ;?9O;@� ;?9OM?� 
L.GMFN)?�OM?�  
 
 6.  2�-"MFNO/`�(!#9?A�:G1F(9ก�)04C"#!!V$RT?��ก L.G/|�2�O!YN9"ก�!#.9T3B0!��ก
1�กกA@�  
 
 7.  #�9?A�:G/!G)39B340-O20B1�กกA@�#�>91 O�YN9":�ก;�T#A�1#.@9"04A 
 
 8.  O1YN9O:Q3/�A� O�@� O/`�9416�0 #�9?A�:G1F/|�2�0@9ก�!6��3�.!4ก8� 
 
 9.  #�9?A�9�:1F/|�2�OกFN�Aก43O!YN9"O6,)4164�W$M4C"O6,2�-"L.G��� 2�กR1@M!�3
A-WFLก?R;#A�1)B;M�"O6,:G.T�?9�."R/1�ก 
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 10.  14ก1F/|�2�M�"T?��:-0S: #-TA@�#A�19?A�;9"0�O9"O/`�/1T?9� ก.��O/`�#�#-T1�ก 
2�#A�1)B;R1@RT? 
 
RO* 'ก��  กกS�O�'ก�.23493�� 5*9�1L1���'ก�. 
 
 Powers and Dodd (2003: 203-204) �#;ก������� ก�	��กก
����ก����<�ก* 
�(
�0� ����"
�
���(2�ก�	�#������:
����ก �&�������*��-#�(	*��#;#����: 0,�  
 
 1.  ก�	�+!���	!��/ก�	�R!���!ก!�ก		����ก���"�
���;�	!��/ก�	�.;+������?����
	���ก���+!���&:������#;���&��
���;�ก!#ก�	("(���������(����ก!��;����  
 
 2.   ก�	��กก
����ก���+,��+�H��	"����������-��!���<��	"�
��"�
���;.����+!��
0���(���	$��ก�	������ �������;��<�+���������ก�;����,:�    
 
 3.  ��ก�	��กก
����ก������.;
	��;���.�� ก�	=>ก#;���:
����ก �
���;���	�ก�	������ 
+�������/"+�ก?����ก�;����,:��+!����ก�&:��&��
���;��(�����ก�	�#�	!��/����� 
 
 Wahren (9?�"S� ����4� ;4�0-,-!-, 2536: 15) RT?ก.@�ARA?A@� 
 
 ...  >&?MFN99กกK�.4"ก��9�&@O)19!@�"ก��:GT7"R;14�R/S�?O/`�6.4""�� L.Gก�!99กกK�.4"ก��
�9!$(1� 9F6-O�/%�� (epinephrine) :Gก!G0B?�O�YC9O�YC9R;14� (adipose tissue) S2?/.@9�R;14�1�ก
�-N";7C�O6YN9O/`�6.4""��S�ก�!MK�"�� 2!Y9 99กกK�.4" LM�#�!$(3!$R�OT!0 >&?MFN99กกK�.4"O)19:GS�?
6.4""��:�ก)�!#�!$(3R�OT!0�?9�L.GS�?R;14�1�ก;7C� ก.?�1O�YC9MFNRT?!43ก�!Z[ก:G1F
#A�1)�1�!US�ก�!S�?R;14�S�!@�"ก��O6-N1;7C�... 
 
 Ozcelik et al. (2005)  RT?ก.@�AA@� ก�!O6-N1/!-1� ;9"ก-:ก!!1M�"ก�� (physical activity) 
O/`�9"#$/!Gก936YC�d��MFN)K�#4�S�ก�!/~9"ก4�L.Gก�!!4ก8�(!#9?A�  !GT43;9"ก-:ก!!1M�"ก��
MFN�?9�L.Gก�!.T.";9")1!!UV�6;9"!G33L9(!3-ก กQ)@">.S2?Oก-T(!#9?A�O6-N11�ก;7C� (T�:G
)@">.0@9940!�6.4""��MFNO;?�)&@!@�"ก�� 940!�ก�!O>�>.��6.4""��  S�3�"#!4C"ก�!O6-N1!GT43
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)1!!UV�6;9"!G33L9(!3-กกQ9�::GR1@1F>.1�ก0@9ก�!.T;9"�CK�2�4ก  ก�!.Tก�!S�?6.4""��
; G64ก (rating energy expenditure) L.Gก!G3A�ก�!O/.FN��L/.";9"R;14�R/O/`�#�!$(3R�OT!0 P7N"
O/`�)-N"MFNOก-T;7C�:�ก>.;9"ก�!.T�CK�2�4ก 1Fก�!!��"��A@� ก�!99กกK�.4"ก���@A�S�ก�!O6-N1
#A�1)�1�!US�ก�!MK�"��;9"!G33/!G)�MP-16�OM0-ก     L.G6�!�P-16�OM0-ก;9">&?MFNO/`�(!#
9?A� P7N"1F)@A��@A�O6-N1#A�1)�1�!U;9"!G33O>�>.��6.4""��S�!@�"ก��S2?)&";7C�RT?1�กกA@�
/ก0- 
 
 �&,4กT-�  OA�L6M�$ L.G ก4.�� /�.GA-A4W�$ (2536: 130 -131) RT?ก.@�AA@� O�YC9O6.-"MFNS�?S�ก�!
99กกK�.4"ก���4C� ;7C�9�&@ก43#A�12�4กL.G!G�GOA.� �9ก:�ก�4C��4";7C�9�&@ก43)V�6#A�1L;Q"L!" 
L.G)V�6M�"(V���ก�!;9"L0@.G3B##.T?A� ก�!99กกK�.4"ก��MK�S2?043)!?�"L.G/.@9�ก.&(#)
99กR/1�ก;7C�O6YN9)@"R/S2?ก.?�1O�YC9S�? 
 
 S�; GMFN!@�"ก��MK�ก�!99กกK�.4"ก��9�@�"2�4ก S�!G�GOA.� 2-3 ��MFL!ก;9"ก�!99ก
กK�.4"ก��ก.?�1O�YC90?9"9�,4�ก.4�(#O:�S�ก.?�1O�YC9L.Gก.&(#)S�O.Y9TO/`�O�YC9O6.-" )@A�
99กP-O:��4C��4")@"1�O.FC�"R1@M4� O1YN999กกK�.4"ก��S�!G�GL!กก.?�1O�YC90?9"ก�!ก.&(#):�กO.Y9T
O6-N1;7C�9�@�"!ATO!QA L.GO6-N1;7C�0@9R/9FกO1YN91Fก�!99กกK�.4"ก��0@9R/9Fก O1YN9OA.�S�ก�!99กกK�.4"
ก��O6-N11�ก;7C�ก.?�1O�YC9กQ0?9"ก�!ก.&(#)O6-N11�ก;7C�กA@�S�; G64กU7"/!G1�  7 x 20 OM@� ก�!MFN
0?9"S�?#�!$(3R�OT!01�กO1YN999กกK�.4"ก��9�@�"2�4ก O6!�GA@� #�!$(3R�OT!0O/`�0?�09;9"
6.4""��9�@�"OTF�AMFNS�?RT?O1YN91F99กP-O:� (O2 )R1@O6F�"69 
 
 S�; GMFN!@�"ก��MK�ก�!99กกK�.4"ก��/��ก.�"L.G!G�G��A O1YN999กกK�.4"ก��R/���U7"
/!G1�  20 ��MF    63A@�!@�"ก��S�?6.4""��:�กก.4�(#O:�S�043L.Gก.?�1O�YC9/!G1�  !?9�.G40 x 50 
6.4""��)@A�MFNO2.Y9RT?:�กก�!).��R;14� O1YN9�4"1Fก�!99กกK�.4"ก��0@9R/9�@�"0@9O�YN9" ก.4�(#O:�
)K�!9"O!-N1.T." !@�"ก��:GS�?6.4""��:�กก�!).��R;14�)G)1S�!@�"ก��O6-N11�ก;7C� :7"O/`�>.S2?
/!-1� /!-1� R;14�S�!@�"ก��MFN)G)19�&@3!-OA )@A�0@�"s.T." 
 
 ก�!S�?6.4""���FC9�,4�99กP-O:�!@A1ก43ก�!L0ก04A;9"#�!$(3R�OT!0 R;14� L.G(/!0F� 
S�ก�! )!?�" ATP (T�9�,4�A":!O#!//� (kreb's cycle) L.Gก�!U@��M9T9-O.#0!9� (electron 
transport chain) P7N" 1 (1O.กB.;9")�!L0@.G��-T:GS2?6.4""��R1@OM@�ก4�O�@� 1 (1O.กB.;9"ก.&(#)
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S2? 38 ATP ; GMFN 1 (1O.กB.;9"R;14�9-)!GS2? 147 ATP L.GS2?>.>.-0O/`��CK�L.G
#�!$39�RT99กRPT$  
 
 U?�6-:�! �A@�S��@A"2�7N" s ;9"ก�!99กกK�.4"ก��L33S�?99กP-O:� :GS�?6.4""��
)�!9�2�!��-T ST1�กกA@�ก4� :G63A@�O1YN9O!-N199กกK�.4"ก��:GS�?#�!$(3R�OT!01�กกA@� !?9�.G 60 
R;14�O6F�"!?9�.G 30 2.4":�ก99กกK�.4"ก��/!G1�  20 ��MF :G1Fก�!S�?R;14�L.G#�!$(3R�OT!0
S�/!-1� MFN69ก4� L.G:G#@9� s O6-N1ก�!S�?R;14�O!YN9� s �4N�#Y9ก�!99กกK�.4"ก��O6YN9.T#A�19?A� 
#A!MK�1�กกA@� 20 ��MF :7"RT?>.TF L.G:GRT?>.O0Q1MFN0@9!G3324AS:L.G2.9TO.Y9T2.4":�กก�! 
99กกK�.4"ก��0-T0@9ก4���� 20 ��MF (c4d��  :-0/!GR6 L.G 6"8$OกF�!0-  /!G��WK�!", 2550: 58)  
 
 (!1  A",$/!GO)!-d (2546: 32-33)  RT?ก.@�AU7" ก�!99กกK�.4"ก��L33L9(!3-กA@� O/`�ก�!
99กกK�.4"ก��MFNS�?99กP-O:�O;?�R/S�!@�"ก��O6YN9R/O>�>.��ก43R;14�!@�"ก��S2?RT?O/`�6.4""��S�
ก�!99กกK�.4"ก��;7C�1� ก�!99กกK�.4"ก��/!GOVM�FC:7"R1@2�4ก1�ก !G�GOA.�S�ก�!99กกK�.4"ก��:7"
1�กกA@� 1 ��MF;7C�R/:�U7"ก!GM4C" 1 �4NA(1" !G�GOA.�;9"ก�!64กกQR1@0?9"S�?OA.�1�ก O6!�GA@�
6.4""��MFNRT?1�:�ก99กP-O:�V���9ก!@�"ก�� ก�!99กกK�.4"ก��/!GOVM�FCO21�G)K�2!43ก�!�K�R/
/!G�Bก0$:4TO/`�(/!Lก!1)K�2!43ก�!99กกK�.4"ก��O6YN9)B;V�6L.GS�?S�ก�!.T�CK�2�4ก O�YN9":�ก
ก�!MK�"��;9"!@�"ก��S�!G33�FC:GS�?ก�!MK�"��;9"!G332��S:L.G!G33R2.OAF��(.2-0MK�S2?
RT?/!G(���$O0Q1MFNก43/9TL.G24AS: >&?MFN99กกK�.4"ก��(T�S�?!G336.4""��!GT43/��ก.�"9�@�"
U&ก0?9" :G1F14Tก.?�1O�YC9MFNก!G�43 L;Q"L!" R1@1FR;14�)G)1 O�YN9":�กก�!99กกK�.4"ก��MK�S2?
!@�"ก��L;Q"L!"L.Gก�!S�?!G336.4""��S�!&/L33�FC:G�K�ก��P99กP-O:�:�กV���9ก!@�"ก��O;?�1�
O>�>.��ก43/!-1� R;14�S�!@�"ก��L.?AOก-TO/`�6.4";7C�1� :7"MK�S2?:K��A�O/9!$OPQ�0$R;14�S�
!@�"ก��.T."  
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ก��"�6%�,9�T5*9�1L1���'ก�. 

  
ก�!A4T/!-1� R;14�S�!@�"ก�� 1FA-WFก�!L0ก0@�"ก4�99กR/;7C�9�&@ก43/|::4�2.��s 

/!Gก�! O�@� "3/!G1�  :K��A�;9">&?MFNMK�ก�!MT)93 2!Y9)-N"9K��A�#A�1)GTAก0@�"s  (T� 
Baumgartner et al. (2003: 257 - 276) L3@"ก�!A4T/!-1� R;14�S�!@�"ก��T4"0@9R/�FC 
 

ก�!A4TR;14�MFNS�?S�2?9"/}-340-ก�!(laboratory body composition method) ก�!A4T/!-1� 
R;14�S�!@�"ก��9�,4�2.4กก�!;9"�CK�2�4ก04Aก43�CK�2�4ก;9"R;14�S�!@�"ก��L.G�CK�2�4กMFNO/`�
)@A�/!�,:�กR;14� S�2?9"/}-340-ก�!2.4กก�!MFN�K�1�S�?S�ก�!A4T2�/!-1� R;14�S�!@�"ก�� #Y9 
ก�!A4T#A�12��L�@�;9"!@�"ก�� (T�S�?/!-1� ;9"�CK�2�4ก04AMFN�4N"�CK�2�4กS��CK� (underwater 
weighing) (T�9�,4�2.4กก�!LM�MFN;9"�CK� A-WF�FCO/`�A-WFMFNL1@��K�1�กMFN)BTS�ก�!A4T/!-1� R;14�
S�!@�"ก��L0@1F;4C�09�S�ก�!A4T1�กL.GO)F�#@�S�?:@��1�ก L.G1FA-WFก�!MFNS21@กA@�#Y99�,4�2.4กก�!
LM�MFN;9"9�ก�, P7N"O/`�O/`�A-WFก�!MFNRT?!43#A�1�-�1 (Body Box) L.G64z��)1ก�!:�ก#@�#A�1
2��L�@�;9"!@�"ก��O6YN9#K��A 2�O/9!$OPQ�0$R;14�S�!@�"ก�� L.G2.4กก�!S21@MFNOก-T;7C�9Fก#Y9
ก�!S�?ก�! X x Ray  (T�>@��ก�!#A3#B1T?A�!G33#916-AO09!$ 2.4กก�!S21@�FCO!F�กก4�A@� Dual 
Energy X-ray Absorptionmetry (DEXA) P7N"RT?!43#A�1�-�1L.GRT?!43#A�1�91!43A@�)�1�!U2�
#A�12��L�@�;9"!@�"ก��RT?L1?ก!GM4C"2�#A�12��L�@�;9"ก!GT&ก )@A�S2�@:GS�?S�M�"
ก�!L6M�$ 
 

ก�!A4TR;14�(T�S�?2.4ก1�B8�1-0- (anthropometric assessment) S�?ก43ก�!A4T/!-1� ;9"
R;14��9ก2?9"/}-340-ก�! 2!Y9O/`�9FกM�"O.Y9ก2�7N"S�ก�!A4T/!-1� R;14�(T�9�,4�2.4กก�!M�"
1�B8�1-0-P7N"/!Gก93R/T?A� ก�!2�940!�)@A��CK�2�4ก0@9)@A�)&" (Body Mass Index, BMI) ก�!2�
:�ก)@A�!93;9"!@�"ก�� (body circumferences) L.Gก�!A4T#A�12��;9"R;14�S0?>-A2�4" 
(skinfold) 
 
ก��"�6("�9K1�* '5*9�1L�7R,"K1�'  
 

ก�!A4T)4T)@A�;9"!@�"ก��3�"#!4C"9�:MK�RT?(T�ก�!A4T/!-1� #A�12��;9"R;14�S0?
>-A2�4"T?A�)ก-�(%.$T#�.-O/9!$ ก�!S�?)ก-�(%.$T#�.-O/9!$ O/`�A-WFก�!2�/!-1� R;14�S�!@�"ก��
MFN)GTAก !�#�U&ก T4"MFN A-!-�� 3B��4� (2529: 7) RT?ก.@�AU7"A-WFMFNS�?S�ก�!MT)93ก43/!G��ก!
:K��A�1�ก #Y9 ก�!A4T)4T)@A�;9"!@�"ก�� ก�!A4T#A�12��;9">-A2�4" )@A�!93 L.G;��T;9"
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)@A�0@�"s;9"!@�"ก�� L.GS�ก�!,7ก8�A-:4�S�#!4C"�FC>&?A-:4�RT?S�?A-WFก�!A4T#A�12��;9"R;14�S0?
>-A2�4" O6YN9#K��A 2�#@�O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@104A9�@�"S�ก�!A-:4�S�#!4C"�FC 
 

Baumgartner et al. (2003: 269-273) RT?ก.@�AU7" ก�!A4T#A�12��;9"R;14�S0?>-A2�4" 
69MFN:G)!B/O/`�A-WFก�!RT?T4"0@9R/�FC 
 
 1.  S�?1Y9;?�"P?��#F3L.GT7")@A�MFNO/`�>-A2�4" L.G1Y9;A�UY9#�.-/O/9!$(T�:43MFN#F3;9"
#�.-/O/9!$ 
 
 2.  :43)@A�MFNO/`�>-A2�4"S2?ก!G�43T?A��-CA24AL1@1Y9L.G�-CA�FC 
 
 3.  A�"#�.-/O/9!$S2?04C"c�กก43>-A2�4" (T�2@�":�ก>-A2�4"S�0K�L2�@"MFN0?9"A4T/!G1�  
1 OPQ�0-O10! (T�A4T:�ก�-CAL1@1Y9L.G�-CAM4C")FN 
 
 4.  /.@9�MFN:43#�.-/O/9!$S2?#.��99ก."3�3!-OA >-A2�4"MFN0?9"ก�!A4T 
 
 5.  9@��#@�MFN2�?�/|T;9"#�.-/O/9!$2.4":�กMFN/.@9�MFN:43L.?A/!G1�  1 - 2 A-��MF (T�
9@��#@�S2?1F#@�Sก.?O#F�" .05 1-..-O10! 
 
 6.  #A!MK�ก�!A4TS�L0@.G0K�L2�@"9�@�"�?9� 2 #!4C" U?�2�ก1F#A�1L0ก0@�"ก4�!G2A@�"ก�!
A4T#!4C"MFNL.G#!4C"MFN 2 Oก-� 1 1-..-O10! S2?MK�ก�!A4TO6-N19Fก#!4C" 
 
 7.  S�ก�!A4T#A!A4TS�0K�L2�@"ST0K�L2�@"2�7N"S2?O)!Q:ก@9�L.?A:7"O/.FN��R/A4TS�
0K�L2�@"9YN�0@9R/ 
 
 8.  ก�!A4T#A�12��;9"R;14�S0?>-A2�4"MFNTFMFN)BT#A!A4T0@9>-A2�4"L2?" O�YN9":�กO1YN9
>-A2�4"1F#A�1�YN�2!Y9O/\�ก9�::GMK�S2?>-A2�4"2!Y9R;14�ก�!;���04A L.GMK�S2?RT?#@�MFNR1@0!"ก43
#A�1O/`�:!-"  
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 9.  R1@#A!MK�ก�!A4T#A�12��;9"R;14�S0?>-A2�4"M4�MF2.4":�กก�!99กกK�.4"ก�� 2!Y9
S�; GMFN>&?U&กA4T1F9B V&1-S�!@�"ก��)&"9�&@ O�YN9":�ก1Fก�!O#.YN9��?��;9"�CK�S�!@�"ก��R/)&@>-A2�4" 
:GMK�S2?;��T;9">-A2�4"O6-N1;7C� 
 
 10.  ก�!Z[กZ�ก�!A4T#A�12��;9"R;14�S0?>-A2�4"MFN)K�#4�#Y9#A!:G:43;��T;9"
>-A2�4"S�0K�L2�@"OT-1S2?1F;��TMFNSก.?O#F�")1NK�O)19ก4�MBก#!4C" 
 
 11.  ก�!Z[กก�!S�?#�.-/O/9!$#A!MK�ก�!Z[กก4304A9�@�"04C"L0@ 50 #� U7" 100 #� :G�@A�MK�
S2?Oก-T#A�1�K����O6-N11�ก;7C� L.GO6-N1#A�1O�YN9UY9RT?S�ก�!A4T1�ก;7C� 

 
A-WFก�!A4T#A�12��;9"R;14�S0?>-A2�4" Mayhew (1981: 38) RT?ก.@�ARA?A@�MK�RT?(T�1F

;4C�09�T4"�FC (T4"V�6MFN 1 L.G 2) 
 
1. S�?�-CA�FC L.G �-CA24AL1@1Y9:432�-3>-A2�4"L.GR;14�MFN9�&@S0?>-A2�4"0!"0K�L2�@"MFN

0?9"ก�!A4T L.GT7";7C�1�O.Qก�?9� 
 
2.  O1YN92�-3L.G�ก>-A2�4";7C�S2?!&?)7กA@�ก.?�1O�YC92.BTR/:�ก�-CAM4C")9"  

 
3. S�?1Y9;?�"MFNO2.Y9:43L#.-O/9!$ก�"/�ก#F399ก2�F3."0!"ก.�";9"0K�L2�@"MFN2�-3 

9@��#@�:�ก2�?�/|T39ก#A�12��;9"R;14�S0?>-A2�4" 1F2�@A�O/`�1-..-O10!  
 

 
     ;4C�09�MFN 1       ;4C�09�MFN 2            ;4C�09�MFN 3 

 
N�;234 1  ;4C�09�ก�!:43#A�12��;9"R;14�S0?>-A2�4" 
MFN1�: O6Q�>ก�  O)Y9)G9�T (2548: 19) 
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N�;234 2  ก�!A4T#A�12��;9"R;14�S0?>-A2�4" (V�604T;A�") 
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�S�JK1�'234L07L1ก��"�6("�9K1�* '5*9�1L�7R,"K1�'  
 
 0K�L2�@"MFNS�?S�ก�!A4T#A�12��;9"R;14� )�1�!UA4TRT?2.��0K�L2�@"M4C"�FC;7C�9�&@ก43
9"#$/!Gก932.��/!Gก�!T?A�ก4� T4"O�@� Heyward and Stolaczyk (1996: 28-29) RT?ก.@�AU7" 
0K�L2�@"MFNS�?S�ก�!A4T#A�12��;9"R;14�MFNO/`�1�0!�d��1FT4"�FC #Y9 Chest, Subscapular,  
Midaxillary, Suprailiac, Abdominal, Triceps, Biceps, Thigh, L.GCalf (T4"V�6MFN 3)  L.G:�ก
ก�!,7ก8�;9" Lohman (1987: 98-100) S�ก�!2�:K��A�O/9!$OPQ�0$S�!@�"ก��;9"OTQก���L.G
OTQก2�-"9��B6-17 /\ T?A�A-WFก�!A4T#A�12��;9"R;14�S0?>-A2�4"3!-OA ก.?�1O�YC9 Triceps 3Aกก43 
Subscapular L.GA-WFA4T#A�12��;9"R;14�S0?>-A2�4"3!-OA ก.?�1O�YC9 Triceps 3Aกก43 Calf >.
/!�ก}A@� O1YN9#K��A O/`�O/9!$OPQ�0$S�!@�"ก�� :GRT?#@�MFNSก.?O#F�"ก4�1�กL.G Lohman �4"RT?ก.@�A
RA?9FกA@� ก�!A4T#A�12��;9"R;14�S0?>-A2�4"3!-OA ก.?�1O�YC9Calf 1F#A�1)GTAกกA@�ก�!A4T
3!-OA ก.?�1O�YC9Subscapular (T�Oc6�GU?�MK�S�OTQก>&?2�-" 
 

 
 

N�;234 3  0K�L2�@"MFNS�?A4T#A�12��;9"R;14�S0?>-A2�4" 
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 $%ก�T)234L07"�6("�9K1�* '5*9�1L�7R,"K1�' 
 

9B/ก! $S�ก�!A4T#A�12��;9"R;14�S0?>-A2�4" 1F1�ก1��2.����-T S�ก�!A-:4�#!4C"�FC
>&?A-:4�RT?MK�ก�!,7ก8�#?�#A?� 3 ��-T #Y9 Lange skinfold calipers   Fat x O x Meter L.G Harpenden 
skinfold calipers P7N"L0@.G��-T1F.4ก8 G#.?��ก4� #Y9 1FT?�1:43)Oก.A4T#A�12��;9"R;14�S0?
>-A2�4"1F2�@A�S�ก�!A4TO/`�1-..-O10! T4"V�6MFN 4 - 6 

 

 
 

N�;234 4  Lange skinfold caliper 
 

 
 
N�;234 5  Fat -O- meter 
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N�;234 6  Harperden skinfold caliper 
 
ก��K�8% �)8YP1�)5*9�1L1���'ก�.  
 

ก�!2�O/9!$OPQ�0$R;14�S�!@�"ก��1F1�ก1��2.��A-WFT4"�FC  
 
 1.  A-WFก�!O/!F�3OMF�3ก43Oก 5$ :�กก�!,7ก8� ;9" Lohman (1987: 98-100) S�ก�!2�
:K��A�O/9!$OPQ�0$R;14�S�!@�"ก��;9"OTQก���L.GOTQก2�-" 9��B04C"L0@ 6- 17 /\  T?A�A-WFก�!A4T#A�1
2��;9"R;14�3!-OA ก.?�1O�YC9 Triceps L.G Calf  L.GA-WFก�!A4T#A�12��;9"R;14�3!-OA 
ก.?�1O�YC9 Triceps L.G Sub scapula L.?A�K�#A�12��;9"R;14�S0?>-A2�4" 2 0K�L2�@"1�!A1ก4� 
L.?A�K�R/O/!F�3OMF�3ก43Oก 5$MFN)!?�";7C� 
 
 2.  A-WFก�!O/!F�3OMF�3ก43Oก 5$;9" Jackson. and Pollock (1985: 76-90)  (T�S�?:K��A�
>.!A1#A�12��;9"R;14�S0?>-A2�4" 3 0K�L2�@" (T�>&?���S�?#A�12��;9"R;14�S0?>-A2�4"
3!-OA ก.?�1O�YC9 Chest Abdomen L.G Thigh >&?2�-"S�?#A�12��;9"R;14�S0?>-A2�4"3!-OA 
ก.?�1O�YC9 Triceps Thigh L.G Suprailium  :�ก�4C��K�>.!A1MFNA4TRT?R/OMF�3ก43Oก 5$  
 
 3.  #K��A :�ก)1ก�! (T�S�?)&0! ;9" Slaughter L.G# G  ( cited in Heyward and 
Vivian., 1996: 93-94) (T�)1ก�!�FC)!?�";7C�O6YN9#K��A 2�O/9!$OPQ�0$R;14�S�!@�"ก��;9"OTQก9��B 
8 x 17 /\ (T�S�?#A�12��;9"R;14�S0?>-A2�4"3!-OA ก.?�1O�YC9 Triceps L.G Calf  L.?A�K�>.!A1
;9"#A�12��R;14�M4C")9"1�!A1ก4�L.?A�K�R/LM�S�)1ก�! P7N":�กก�!,7ก8�O/!F�3OMF�3ก43
ก�!2�O/9!$OPQ�0$R;14�(T�S�?ก�!#K��A :�ก#A�12��L�@�;9"!@�"ก��;9"Pollock 63A@�ก�!
#�TO#.YN9�S�ก�!MK����>.9�&@MFN 3.6 x 3.9 ;9"O/9!$OPQ�0$R;14� 
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)1ก�!2�O/9!$OPQ�0$OPQ�R;14�S�!@�"ก��;9"OTQก���  
O/9!$OPQ�0$R;14�(%Fat) = [(0.735 × Triceps + Calf)] + 1.0      

 
)1ก�!2�O/9!$OPQ�0$OPQ�R;14�S�!@�"ก��;9"OTQก2�-"  

 O/9!$OPQ�0$R;14�(%Fat) = [(0.610 × Triceps + Calf)] + 5.0     
 
����'234 2  Oก 5$1�0!d��;9"ก�!/!GO1-�O/9!$OPQ�0$R;14�S�!@�"ก��;9"OTQกL.GO��A�� 
 

86Pก0�. 86PกK�,' 
8กTZ)

9���[�1 
RO�"9 

Triceps + Calf 
(9,OO,89��) 

8% �)8YP1�)5*9�1 
(%) 

RO�"9 
Triceps + Calf

(9,OO,89��) 

8% �)8YP1�)5*9�1 
(%) 

0NK�1�ก 04C"L0@ 5 ."R/ 04C"L0@ 4.7 ."R/ 04C"L0@ 11."R/ 04C"L0@12 ."R/ 
0NK� 6-10 5.2-9.0 12-16 12.1-15.0 
/ก0- 11-25 9.1-20.0 17-32 15.1-25.0 
#@9�;?�")&" 26-32 20.1-25.0 33-40 25.1-29.9 
)&" 33-40 25.1-31.0 41-50 30-36.0 
)&"1�ก 1�กกA@� 40 1�กกA@� 31.0 1�กกA@� 50 1�กกA@� 36.0 
 
MFN1�: Baumgartner et al. (2003: 283) 
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 ;�^1�ก��2�'67�1���'ก�.* '1�ก8�3.1�&6��%�&#9:_ก`� 
 

:-!ก! $  ,-!-/!GO)!-d (2543) RT?ก.@�AU7" ก�!O:!-�O0-3(0M�"!@�"ก��;9"OTQกS�A4�
/!GU1,7ก8�:G�?�." (T�Oc6�G:�ก9��B 8 /\R/:�U7"!G�G)BTM?��;9"A4��FC MFNO/`�O�@��FC:G�@A�S2?
OTQกO#��-�ก43ก�!O/.FN��L/.";9"!@�"ก��S�T?��0@�"s L0@9�@�"R!กQ0�1)@A�)&"L.G�CK�2�4ก:G
O6-N1;7C�9�@�"#"MFNL.G)1NK�O)19 P7N"L0ก0@�":�กA4�ก@9�O;?�O!F��MFN�CK�2�4กL.G)@A�)&":GO6-N1;7C�
9�@�"!ATO!QA OTQกS�A4�/!GU1,7ก8�:G1F#A�1)&"/!G1�  106.68 x 157.48 OP�0-O10! L.G2�4ก
/!G1�  17.10 x 46.35 ก-(.ก!41 #A�1)&"Oc.FN�:GO6-N1;7C�/\.G 5.08 - 7.62 OP�0-O10! L.G�CK�2�4ก
:GO6-N1;7C�/\.G 1.35 x 2.70 ก-(.ก!41  #A�1L0ก0@�";9"!&/L33ก�!O:!-�O0-3(0;9"OTQก2�-"L.G
OTQก���S�A4�/!GU1,7ก8�:G1F�?9�M4C"OTQก2�-"L.GOTQก���:G1FL;�L.G;�MFN��A;7C�1�กกA@�#A�1
��A;9".K�04A OTQก���1FL�A(�?1A@� 1FL;�L.G;�MFN��AL.G1F#A�1)&"1�กกA@�OTQก2�-" )@A�
OTQก2�-"1FL�A(�?1A@� 1F)G(6กL.G0?�;�MFNS2�@กA@�  P7N":G)@">.MK�S2?OTQก2�-"1F;?9:K�ก4TS�ก�!
A-N"1�กกA@�OTQก>&?��� 9�@�"R!กQ0�1OTQก2�-":G64z��M�"T?��!@�"ก��1�กกA@�OTQก��� 1 x 2 /\ 
OTQก2�-"O/.FN��L/."9�@�"O2Q�RT?�4TS��@A"9��B 11 /\ L.GS��@A"9��B 13 /\ OTQก���S�A4�O0!F�1O;?�
)&@A4�!B@�!@�"ก��:G)&"L.G2��;7C� ก�!64z��ก�!ก.?�1O�YC914TS2�@s :GO2Q�RT?�4TกA@�ก.?�1O�YC914T
O.Qกs 1A.)�!;9"ก.?�1O�YC9:GO6-N1;7C�9�@�")1NK�O)19/!G1� 2�7N"S�)FN)@A�;9"!@�"ก�� S��@A"
)BTM?��;9"OTQกO1YN99��B 12 /\ OTQก:G1F:K��A�ก.?�1O�YC9O6-N1O/`� 2  OM@�;9"O1YN99��B 6 /\ O6YN9S2?
!@�"ก��6!?91MFN:GO.@�กF��L.GZ[ก2�4กRT?ก�!O!F��!&?O/`�R/9�@�"!ATO!QAS�O!YN9";9"Oก1L.GกF�� 
OTQก2�-":GO;?�)&@�@A";9"A4�!B@�O!QAกA@�OTQก���L0@OTQก���:G0�1M4�O1YN99��B 14 /\ L.G64z��R/RT?
O!QAกA@�OTQก2�-" 24AS::GO:!-�O0-3(0�?�1�กS��@A"9��B 4 x 10 /\ (T�Oc6�GS��@A"9��B 7 /\ O1YN9
O/!F�3OMF�3ก43ก�!O:!-�O0-3(0;9"!@�"ก��)@A�9YN�s L0@9�@�"R!กQ0�1 24AS:L.G/9T:G
O:!-�O0-3(0O/`�)4T)@A�ก43ก�!O:!-�O0-3(0;9"ก.?�1O�YC9L.Gก!GT&ก0.9T!G�GA4�/!GU1,7ก8� 
940!�ก�!O0?�;9"�F6:!L.G940!�O!QAS�ก�!2��S::G#@9�s.T." O1YN9OTQก9��B/!G1�  9 /\ 940!�
ก�!O0?�;9"�F6:!:GA4TRT?/!G1�  90 #!4C"0@9��MF 940!�ก�!2��S:Oc.FN�/!G1�  20 #!4C"0@9��MF 
OTQกS�A4��FC:GO2�YN9�"@��L0@2��O!QA S��@A"9��B!G2A@�" 9 x 12 /\ #A�1M�M��;9"!G33R2.OAF��
(.2-0:G1F1�ก;7C� OTQก2�-"MFNO;?�)&@A4�!B@�9�::GO2�YN9�O!QAกA@�OTQกMFN�4"R1@O;?�)&@�@A"A4�!B@� ก�!S�?
)��0�MK�RT?TFO1YN99��BRT? 8 /\;7C�R/ ก�!:GO:!-�O0-3(0;9")19":G#@9�s.T.")1!!UV�6M�"ก��
;9"OTQกA4�/!GU1,7ก8�)@A�S2�@ OTQก���:G1F#A�1L;Q"L!"1�กกA@�OTQก2�-"O.Qก�?9� MFNO/`�O�@��4C�
R1@RT?Oก-T:�ก#A�1L0ก0@�";9"!G33ก.?�1O�YC9L0@O/`�>.1�:�ก9"#$/!Gก93M�")4"#1 :GO2Q�RT?
A@�OTQก���14กO;?�!@A1ก-:ก!!1MFN2�4ก S�; GMFNOTQก2�-"R1@ก!G0Y9!Y9!?�S�ก�!O.@� OTQก2�-":G1F
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#A�1)�S:S�O!YN9";9"#A�1)A�"�1L.Gก�!O�Q3/|กU4ก!?9� L0@O1YN9O;?�)&@S��@A"A4�!B@�:7"O2Q�#A�1
L0ก0@�"RT?9�@�"�4TO:�;7C� OTQก2�-":G1Fก.?�1O�YC9�?9�กA@�L.G1FR;14�S�!@�"ก��1�กกA@�ก!GT&ก
;9"OTQกA4�/!GU1,7ก8�1Fก�!O:!-�O0-3(0M4C"T?��#A�1��A #A�1กA?�" L.G)@A�/!Gก93M4NAR/ ก�!
O:!-�O0-3(0:GO!-N1:�ก)@A�ก.�";9"ก!GT&กM4C")9";?�"L.G:�ก)@A�/.��M4C")9";?�"R/�4"
)@A�ก.�";9"ก!GT&กO�@�ก4�U?�O1YN9STกQ0�1MFNก!GT&กM4C")@A�ก.�"L.G)@A�/.��O:!-�1�3!!:3ก4� 
กQ:GMK�S2?ก!GT&กO/.FN��R/O/`�ก!GT&กL;Q" 21��#A�1A@�ก!GT&ก64z��RT?9�@�")13&! $   S�A4�
/!GU1,7ก8�9�&@S��@A"MFNก!GT&กกK�.4"64z��R/O/`�ก!GT&กL;Q"MFN)13&! $ :7"MK�S2?OTQกS�A4��FC1F
ก!GT&กMFN9@9�L.G�YT2�B@� ก�!:4Tก-:ก!!1#A!2.Fก2.Fกก-:ก!!1MFN0?9"/GMG9�@�"!B�L!" O�@� 
%B039. 2!Y9ก�!�ก�CK�2�4ก :GMK�S2?ก!GT&กL0ก2!Y924ก Oก-Tก�!3�TO:Q3RT?"@�� L.G1F"��A-:4�
)�43)�B�A@� ก�!99กกK�.4"ก��O/`�)@A��@A�MK�S2?ก!GT&กO:!-�O0-3(0S�A4�O!-N1L!ก;9"OTQก  
 

)B!�"#$  (#?A0!Gก&. (2541: 86-87) ก�!O/.FN��;9"!@�"ก��S�OTQกA4��FC�@A"9��B/!G1�  11 
/\ :GO/`��@A"MFN!@�"ก��1Fก�!O/.FN��L/."!ATO!QA1�ก 1Fก�!O/.FN��L/."#A�1)&"L.G�CK�2�4ก
04A9�@�"!ATO!QA P7N"ก�!O/.FN��L/."�FC:G1F#A�1L0ก0@�"!G2A@�"O6, OTQก2�-":GO!-N1O;?�)&@A4�!B@�O1YN9
9��B 11 /\ P7N":GO!QAกA@�OTQก���/!G1�  2 /\ :7"MK�S2?S��@A"9��B�FCOTQก2�-":G(0O!QAกA@�OTQก���
9�@�"O2Q�RT?�4T ก�!MFNOTQก2�-"S�A4��FC1Fก�!O:!-�O0-3(0O!QAกA@�OTQก����4C� O�YN9"1�ก:�ก�9!$(1�
OกFN�Aก43ก�!O:!-�O0-3(0MFN0@916-M&9-��!F (pituitary gland) RT?U&ก)!?�";7C�T4"�4C�OTQก2�-":G1Fก�!
O/.FN��L/.";9"!4"R;@ L.G1Fก�!0กR;@ L.GO6-N1�9!$(1�O6,MFNO!F�กA@� O9)(0!O:� (estrogen) 
 
 ,!FO!Y9�  Lก?Aก4"A�. (2549: 289) RT?ก.@�AU7" 64z��ก�!M�"T?��!@�"ก��;9"OTQกS�A4� 6 x 12 
;A3 A@� :GO/`�L33#@9�O/`�#@9�R/ �?�s L0@)1NK�O)1964z��ก�!M�"ก��R1@1F.4ก8 GOT@�6-O,8
O21Y9�!G�GA4�M�!ก09�/.�� S�!G2A@�"�FCO/`�!G�GMFNOTQก2�-":G(0O!QAกA@�OTQก���A4�OTF�Aก4�M4C"
S�T?��#A�1)&"L.G�CK�2�4ก .4ก8 GO�@��FC�4"#"TK�!")Y3R/:�ก!GM4C"�@�"O;?�)&@A4�!B@�09�/.�� 
OTQก���:7"(0M4�L.G.CK�2�?�OTQก2�-" !@�"ก��;���M�")&"1�กกA@�M�"กA?�" .K�04A��A L;� ;� ��A
99ก !&/!@�"O!-N1O/.FN��L/."O;?�.4ก8 G>&?S2�@ /9T 9A4�AG O#!YN9"�@9� L.G!G33ก�!21B�OAF��;9"
(.2-0O:!-�O0-3(09�@�"O0Q1MFN %|�LM?;7C�LM�MFN%|��CK��1 9A4�AGO6,O0-3(0�?�O�YN9":�กกK�.4"ก��MAF
1�ก OTQกS�A4��FC:7"R1@9�&@�-N" �93O.@�L.GMK�ก-:ก!!1MFNS�?#A�1!ATO!QA R1@)&?1F#A�1!G14T!GA4"1�ก
�4ก :7"/!G)39B340-O20BRT?"@��L.G3@9� ก�!MK�"��/!G)��ก4�;9"ก.?�1O�YC9S2�@�?9� L.G/!G)�M
)41>4).GO9F�T9@9�TF1�ก;7C� ก�!64z��M�")0-/|���MFN0?9"S�?9A4�AG/!GOVM�FCO/`�)YN9:7"MK�RT?L.?A 
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OTQก)�1�!UO.@�Oก1MFNP43P?9�L.GMK�ก-:ก!!1��-T)!?�")!!#$RT? O�@� ก�!A�TV�6 ก�!/|��!&/ ก�!
MK�"��Z\1Y9 ก�!LกG).4ก ก�!T�0!F �.�  
 

ก�!O:!-�O0-3(0M�"ก��L.Gก�!0G2�4กU7"3M3�MM�"O6,MK�S2?OTQกOก-T#A�19��ก!&?9��ก
O2Q�O!YN9"!�AM�"ก��;9"O6,0!";?�1 O!-N1)�S:!&/!@�"2�?�0� #A�19��ก!&?9��กO2Q�OกFN�Aก43!@�"ก��
�FC:G)Y3R/:�U7";FT)&")BTS�!G�GA4�!B@� #A�1O:!-�O0-3(0L;Q"L!"M�"ก��;7C�9�&@ก439-MW-6.2.��
/!Gก�! O�@� .4ก8 Gก!!164�WB$ 9�2�! ก�!99กกK�.4"ก�� #A�114N�#"M�"9�!1 $ ก�!64ก>@9�
�9�2.43 ก�!1F)B;V�6TF 

 
)B��  :4�M!$O91 (2541: 46-47) RT?ก.@�AU7" OTQกA4��FCA@�:G1F9��B/!G1�  6- 10 /\ O/`��@A"MFN

1F#A�1)K�#4�0@9ก�!O!-N10?��FA-0S2�@;9"OTQกO6!�GO/`�!G�GMFNOTQก:G0?9"O;?�(!"O!F�� :7"O!F�กOTQกA4�
�FCA@� A4�O;?�(!"O!F�� 2!Y9A4�O;?�ก.B@1O6YN9� S�A4��FCOTQก#A!6!?91MFN:G99ก:�ก#!93#!4AR/)&@)4"#1
�9ก3?��L.GO!F��!&?)-N"0@�"sMFN9�&@!9304A O�@�O!F��!&?!GO3F�3ก�Oก 5$ #A�1/!G6�0-MFN0?9"/}-340-
S�)4"#1 O6YN9S2?)�1�!U/!4304AO;?�ก43)U��MFN L.G3B##.9YN�s �9ก:�ก#!93#!4ART? 

 
O1YN9OTQก���9��B�@�"O;?�/\MFN 6 940!�ก�!O:!-�O0-3(0:G�?�."O.Qก�?9�L0@กQ�4"O/`�R/9�@�"

)1NK�O)19 !@�"ก��;9"OTQก:G;���99กM�")@A�)&"1�กกA@�)@A�กA?�" .K�04AL3� L;�;���A99ก 
!&/!@�"O;?�.4ก8 G>&?S2�@O;?�MBกMF9A4�AGV��S�L.G!G3321B�OAF��(.2-0O:!-�O93O0Q1MFN L0@24AS:
�4"O:!-��?�กA@�9A4�AGO2.@��4C� 1F%|�U�A!;7C�LM�%|��CK��1O!YN9�s %|�2�?�14ก;7C�ก@9� %|�ก!�1(>.@
6?�O2"Y9ก;7C�1�O6YN9O/`�04Aก4�%|�2�?�PFN9YN�s S2?;7C�U&ก0�10K�L2�@";9"14� S�!G2A@�"9��B 6 /\:G
1Fก!�13T 4 PFN )19"1F�CK�2�4ก)&")BT 1Fก!GT&ก;?91Y9 6 x 7 �-C� �4"R1@O:!-�O0Q1MFN .4ก8 G;9"0��4"
R1@O:!-�)&")BT )��0��4"O/`�)��0���A9�B@ 0�L.G1Y9�4"O#.YN9�R2A9�@�"/!G)��ก4�R1@)GTAก 
O6!�G64z��ก�!;9"ก.?�1O�YC9�4"TFR1@OM@�ก4� ก.?�1O�YC90�;9"OTQก2�-"14ก64z��RT?O!QAกA@�OTQก��� 
OTQกA4��FC1F6.4""��1�ก :7"R1@9�&@�-N" �93MK�ก-:ก!!1L.GMK�9�@�"!ATO!QA R1@S#!@S�?#A�1!G14T!GA4"
1�ก�4ก MK�S2?/!G)39B340-O20B3@9�s 
 

64z��ก�!M�"ก��;9"OTQกA4��FC�4C�;7C�9�&@ก43)-N"LAT.?910@9R/�FC 
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 1.  )V�6(V���ก�! O/`�/|::4�MFN)K�#4�MFN1F>.0@9ก�!O:!-�O0-3(0;9"OTQก9�@�"�-N" OTQก
:K�O/`�0?9"RT?!439�2�!MFNO6F�"69L.G)�!9�2�!#!3U?A�:K��A�L#.9!FNMFN0?9"ก�!;7C�9�&@ก43
ก-:ก!!1MFNOTQกMK�L.G;��T(#!")!?�";9"!@�"ก�� 
 
 2.  #A�1)�S:S�ก�!O.@�ก.�"L:?" OTQกMFN)�S:ก�!O.@�ก.�"L:?" L.GO/.FN��A-WFO.@�9�&@
O)19 MK�S2?)�1�!U#A3#B1ก�!S�?ก.?�1O�YC9L.Gก�!M!"04ART?TF;7C� 
 
 3.  ก�!Z[กM4ก8GS�ก�!S�?9A4�AGO#.YN9�R2A #Y9 ก�!S2?OTQก1Fก-:ก!!1M4C"M�"ก��L.G
)19" P7N"MK�S2?OTQกRT?!43#A�169S:(T�ก�!:4TO#!YN9"1Y9MFNO21�G)1 L.G#K�L�G�K�S2?Oก-TM4ก8G
O6YN9S2?)�1�!U�K�R/S�?/!G(���$S��FA-0/!G:K�A4�RT? 
 
 4.  ก�!R1@1F9A4�AG3ก6!@9" ก�!MFNOTQก1F)V�6!@�"ก��O:Q3/�A�O)19 MK�S2?OTQก1F9�!1 $ R1@
14N�#"T?A� T4"�4C�#A!Lก?R;;?93ก6!@9";9"9A4�AG0@�"sMFNOก-T;7C�ก43OTQกA4��FCRT? O�@� ก�!/~9"ก4�%|�
>B O9�S:S)@O!YN9"/!G)�M2&/!G)�M0� L.G!4ก8�)V�6!@�"ก��S2?L;Q"L!"9�&@O)19 
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 '�1",-�.2348ก34."*7 ' 
 
 S�ก�!,7ก8�A-:4�S�#!4C"�FC>&?A-:4�MFNRT?MK�ก�!,7ก8�"��A-:4�MFNOกFN�A;?9"ก43ก�!Z[กL33A":!MFN1F
>.0@9/!-1� R;14�S�!@�"ก��;9"�4กO!F��2�-"!GT43/!GU1,7ก8� (T�L3@"ก�!,7ก8�99กO/`�
ก�!,7ก8�"��A-:4�V��S�/!GOM, L.G"��A-:4�0@�"/!GOM, 

 

'�1",-�.N�.L1%�&82:  
 

 0B.��1�,  :�!Bก.4) (2546) RT?,7ก8�L.GO/!F�3OMF�3O/9!$OPQ�0$R;14�S�!@�"ก��;9"
�4กO!F�����L.G�4กO!F��2�-" �4C�/!GU1,7ก8�/\MFN 4 5 L.G 6 (!"O!F��!��36-W /!G��ก!
/!Gก93T?A��4กO!F���4C�/!GU1,7ก8�/\MFN 4 5 L.G 6 :K��A� 227 #� MK�ก�!A4T#A�12��;9"
R;14�S0?>-A2�4" 2 0K�L2�@" #Y93!-OA ก.?�1O�YC9 Triceps L.G Calf �K�;?91&.MFNRT?1�!A1ก4�OMF�3
O/`�O/9!$OPQ�0$R;14�(T�S�?Oก 5$;9" Lohman L.GA-O#!�G2$2�#@�Oc.FN� )@A�O3FN�"O3�1�0!d�� 
MT)93#A�1L0ก0@�";9"#@�Oc.FN� L.GO/!F�3OMF�3#A�1L0ก0@�"!��#&@(T�A-WF;9" Tukey 
 
>.ก�!A-:4�63A@�  
 
 1.  #@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F����� �4C�/!GU1,7ก8�/\MFN 4 #Y9 25.68  
�4C�/!GU1,7ก8�/\MFN 5 #Y9 24.09 L.G�4C�/!GU1,7ก8�/\MFN 6  #Y9 23.27 P7N"9�&@S�!GT43#@9�;?�")&"
L.GR1@L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43 .05 MBก!GT43�4C� 
 
 2.  #@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-" �4C�/!GU1,7ก8�/\MFN 4 #Y9 22.21  
�4C�/!GU1,7ก8�/\MFN 5 #Y9 26.39 L.G�4C�/!GU1,7ก8�/\MFN 6  #Y9 27.55 P7N"9�&@S�!GT43/��ก.�" L0@
R1@L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43 .05 MBก!GT43�4C� 

 
 O6Q�>ก�  O)Y9)G9�T (2548) RT?MK�ก�!,7ก8�:K��A�O/9!$OPQ�0$OPQ�R;14�S�!@�"ก��;9"
�4กO!F�����L.G2�-" �4C�/!GU1,7ก8�/\MFN 4 5 L.G 6 (!"O!F��6!G!�1� ก��:��V-O8ก /!G��ก!
MFNS�?S�ก�!,7ก8�O/`��4กO!F�����L.G2�-" :K��A� 612 #� MK�ก�!�4N"�CK�2�4ก A4T)@A�)&" L.GA4T
#A�12��;9"R;14�S0?>-A2�4"3!-OA ก.?�1O�YC9 2 0K�L2�@" #Y9 ก.?�1O�YC9 Triceps L.G Calf (T�S�?
O#!YN9"1Y9A4T#A�12��;9"R;14�S0?>-A2�4" Lange skinfold caliper  �K�;?91&.MFNRT?1�2�#@�Oc.FN� 
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)@A�O3FN�"O3�1�0!d�� L.G�K�#@�;9"#A�12��;9"R;14�S0?>-A2�4" 2 0K�L2�@"1�!A1ก4�L.?A
O/!F�3OMF�3O/`�O/9!$OPQ�0$R;14�S�!@�"ก��(T�S�?Oก 5$;9" Lohman 
 
 >.ก�!A-:4�63A@� �4กO!F������4C�/!GU1,7ก8�/\MFN 4 5 L.G 6 MFN1FO/9!$OPQ�0$R;14�9�&@ S�
!GT43#@9�;?�")&" )&" L.G)&"1�ก :K��A�M4C")-C� 64 81 L.G 67 0�1.K�T43 L.G�4กO!F��2�-"�4C�
/!GU1,7ก8�/\MFN 4 5 L.G 6 MFN1FO/9!$OPQ�0$R;14�9�&@ S�!GT43#@9�;?�")&" )&" L.G)&"1�ก :K��A�
M4C")-C� 65 54 L.G 58 0�1.K�T43 (T�V�6!A1!GT43O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F�����L.G
2�-")@A�S2�@9�&@S�!GT43 #@9�;?�")&" )&" L.G )&"1�ก P7N"O/`�/|�2�0@9)B;V�6;9"�4กO!F��MFN0?9"
1Fก�!Lก?R;0@9R/ 
 
 ,!F!40��  OT�TF (2544: 88-92) RT?MK�ก�!,7ก8�O/!F�3OMF�3>.;9"ก�!O0?�L9(!3-ก L33
L!"ก!GLMก0NK�O)!-1T?A��CK�2�4กMFN1F>.0@9�CK�2�4ก04A O/9!$OPQ�0$R;14� #A�1T4�O.Y9T  
#!9O.)O09!9. R.(6(/!0F�MFN1F#A�12��L�@�0NK� L.GR.(6(/!0F�MFN1F#A�12��L�@�)&" ก@9�
ก�!Z[กL.G2.4"ก�!Z[ก 12 )4/T�2$ ก.B@104A9�@�"MFNS�?S�ก�!,7ก8�O/`��-)-02�-"�4C�/\MFN 1 ."MGO3F��
O!F��A-��L9(!3-กT���P$ (175141) V�#0?� /\ก�!,7ก8� 2543 (T�#4TOc6�G�-)-0MFN1FR;14�Oก-� 25 % 
:K��A� 30 #� :�ก�-)-0MFNO;?�!@A1M4C"21T 63 #� (T�L3@"ก.B@104A9�@�"99กO/`�ก.B@1#A3L.Gก.B@1
MT.9" ก.B@1.G 15 #� MK�ก�!A-:4�(T�S�?(/!Lก!1ก�!O0?�L9(!3-กL33L!"ก!GLMก0NK�O)!-1T?A�
�CK�2�4กMFN>&?A-:4�)!?�";7C�  
 
 >.ก�!A-:4�63A@� V��2.4"ก�!MT.9"O/`�OA.� 12 )4/T�2$ !G2A@�"ก.B@1MT.9"L.Gก.B@1
#A3#B1 O/9!$OPQ�0$R;14� R.(6(/!0F�MFN1F#A�12��L�@�0NK� L.GR.(6(/!0F�MFN1F#A�12��L�@�
)&" L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43 .05 )@A��CK�2�4ก04A #A�1T4�O.Y9T L.G #!9
O!)O09!9. R1@L0ก0@�"ก4�9�@�"�4�)K�#4�M�")U-0-MFN!GT43 .05  
 
 S�ก.B@1#A3#B1 ก@9�L.G2.4"ก�!MT.9" 12 )4/T�2$ 63A@� #A�1T4�O.Y9T L0ก0@�"ก4�
9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43 .05 L.G�CK�2�4ก04A O/9!$OPQ�0$R;14� #!9O.)O09!9. R.(6
(/!0F�MFN1F#A�12��L�@�0NK� L.GR.(6(/!0F�MFN1F#A�12��L�@�)&" R1@L0ก0@�"ก4�9�@�"1F
�4�)K�#4�M�")U-0-MFN!GT43 .05  
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 S�ก.B@1MT.9" ก@9�L.G2.4"ก�!MT.9" 12 )4/T�2$ 63A@� O/9!$OPQ�0$R;14�L.G#A�1T4�
O.Y9TL0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43 .05 L.G�CK�2�4ก04A #!9O.)O09!9. R.(6
(/!0F�MFN1F#A�12��L�@�0NK� L.GR.(6(/!0F�MFN1F#A�12��L�@�)&" R1@L0ก0@�"ก4�9�@�"1F
�4�)K�#4�M�")U-0-MFN!GT43 .05   (T�MFN#!9O.)O09!9. L.GR.(6(/!0F�MFN1F#A�12��L�@�0NK� 1F
L�A(�?1MFN:G.T." L.GR.(6(/!0F�MFN1F#A�12��L�@�)&" 1FL�A(�?1MFN:GO6-N1;7C�  
 
'�1",-�.���'%�&82:  
 
 Ozcelik (2005: 76-82) MK�ก�!,7ก8�O/!F�3OMF�3;9"ก�!S�? ก�!3K�34TL3399.-)L00 
(orlistat therapy) ก43ก�!99กกK�.4"ก��MFN1F>.0@9)@A�/!Gก93;9"!@�"ก�� (body composition) L.G
)1!!UV�6;9"!G33L9(!3-ก;9">&?���9?A� :K��A�M4C" 24 #� (T�L3@"ก�!MT.9"99กO/`� 2 
ก.B@1s.G 12 #� #Y9 ก.B@12�7N"S�?ก�!3K�34TT?A���99.-)L00 (orlistat therapy) 9Fกก.B@12�7N"S�?
(/!Lก!1ก�!99กกK�.4"ก��L33L9(!3-ก >&?O;?�!@A1ก�!MT.9"M4C"21TMK�ก�!#A3#B1ก�!
!43/!GM��9�2�! L.G0?9"MK�ก�!MT)93 incremental ramp exercise test #�.G#!4C" (ก@9�MK�ก�!
Z[ก 2.4"ก�!Z[ก)4/T�2$MFN 4 L.G2.4"ก�!Z[ก)4/T�2$MFN 8 ) (T�S�?O#!YN9"A-O#!�G2$Lก�)T?A�ก�!;FN:4ก
���A4T"��O6YN9กK�2�T!GT43;9"L9�L9(!3-กOM)(�.$T(anaerobic threshold)L.G#A�1)�1�!US�
ก�!99กกK�.4"ก��)&")BT(maximal exercise capacity)  
 
 >.ก�!A-:4�63A@� O1YN9)-C�)BTก�!MT.9"S�)4/T�2$MFN 8 ก.B@1MFNMK�ก�!Z[ก(T�S�?(/!Lก!1
ก�!99กกK�.4"ก��L33L9(!3-กMFN99กกกK�.4"ก��9�@�"0@9O�YN9":�U7"!GT43;9"L9�L9(!3-กOM!)
(�.$T (anaerobic threshold) �CK�2�4ก04AL.G1A.R;14�S�!@�"ก��;9"ก.B@1MFNMK�ก�!Z[ก(T�S�?
(/!Lก!1ก�!99กกK�.4"ก��L33L9(!3-ก.T." 6.4 O/9!$OPQ�0$ L.G 13.4O/9!$OPQ�0$ ก.B@1MFNS�?ก�!
3K�34TT?A���99.-)L00 (orlistat therapy) �CK�2�4ก04AL.G1A.R;14�S�!@�"ก�� .T." 5.8 
O/9!$OPQ�0$ L.G 6.4 O/9!$OPQ�0$ 0�1.K�T43  
 
  #A�1)�1�!US�ก�!99กกK�.4"ก��)&")BT(maximal exercise capacity) ;9"ก.B@1MFNS�?ก�!
3K�34TT?A���99.-)L00 (orlistat therapy) ก@9�ก�!MT.9" 1F#@�OM@�ก43 90.8 O1YN9OMF�3ก43)4/T�2$MFN 4 
1F#@�OM@�ก43 92.9 (p=0.1) L.GO1YN9OMF�3ก43)4/T�2$MFN 8 MFN#@�OM@�ก43 100.4 (p=0.04) L.GS�ก.B@1MFNMK�
ก�!Z[ก(T�S�?(/!Lก!1ก�!99กกK�.4"ก��L33L9(!3-ก #@�#A�1)�1�!US�ก�!99กกK�.4"ก��)&")BT 
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(maximal exercise capacity) ก@9�ก�!MT.9" 1F#@�OM@�ก43 96.2 O1YN9OMF�3ก43)4/T�2$MFN 4 1F#@�OM@�ก43 
129.1 (p=0.002) L.GO1YN9OMF�3ก43)4/T�2$MFN 8 MFN#@�OM@�ก43 137.5 (p=0.002)  
 
 U7"9�@�"R!กQ0�1L1?>.MFNRT?99ก1�99ก�4C��CK�2�4ก;9"ก.B@1MT.9"M4C")9".T.":!-" L0@
>&?O;?�!@A1ก�!MT.9"S�ก.B@1MFNMK�ก�!Z[ก(T�S�?(/!Lก!1ก�!99กกK�.4"ก��L33L9(!3-ก /!G)3
#A�1)K�O!Q:RT?)&"กA@�S�T?��#A�1)�1�!US�ก�!99กกK�.4"ก��)&")BT (T�T&:�ก>.;9"ก�!64z��MFN
TFกA@�S�T?��;9")1!!UV�6;9"!G33R2.OAF��O.Y9TO1YN9O/!F�3OMF�3ก43ก.B@1MFNS�?��  
 
 Slentz et al. (2004: 19) RT?MK�ก�!,7ก8�>.;9"/!-1� ก�!99กกK�.4"ก��MFN1F0@9�CK�2�4ก04A 
)@A�/!Gก93;9"!@�"ก��  (T�S�?ก.B@104A9�@�":K��A� 182 #� MFN1F�CK�2�4กOก-�M4C"2�-"L.G���9��B
!G2A@�" 40 x 65 /\ T4��F1A.ก��!G2A@�" 25 - 35 ก-(.ก!410@90�!�"O10! L.G1F:K��A�R;14�
>-T/ก0-S�!GT43�?9�U7"/��ก.�" :�ก�4C�MK�ก�!)B@104A9�@�"999กO/`� 4 ก.B@1 (T�L3@"O/`� 1 ก.B@1
#A3#B1 L.G 3 ก.B@1MT.9"  ก.B@1MT.9"S�?(/!Lก!1ก�!99กกK�.4"ก��MFNL0ก0@�"ก4�O/`�OA.�
M4C")-C�  8 )4/T�2$ (T�ก.B@1MT.9"MFN 1 S�?(/!Lก!1ก�!Z[กMFN!GT43#A�12�4ก;9""��S�!GT43)&"
L.G:K��A�#!4C"1�ก MFN 65 x 80 O/9!$OPQ�0$;9"!GT43�F6:!)&")BT (T�S�?ก�!A-N" 20 R1.$0@9)4/T�2$ 
ก.B@1MT.9"MFN 2 S�?(/!Lก!1ก�!Z[กMFN!GT43#A�12�4ก;9""��S�!GT43)&" :K��A�#!4C"�?9� MFN 65 x 
80 O/9!$OPQ�0$;9"!GT43�F6:!)&")BT (T�S�?ก�!A-N" 12 R1.$0@9)4/T�2$ ก.B@1MT.9"MFN 3  S�?
(/!Lก!1ก�!Z[กMFN!GT43#A�12�4ก;9""��S�!GT430NK�:K��A�#!4C"�?9� 45 x 55 O/9!$OPQ�0$;9"
!GT43�F6:!)&")BT (T�S�?ก�!A-N" 12 R1.$0@9)4/T�2$ 
  
 >.ก�!A-:4�63A@�  O1YN9MK�ก�!Z[กO)!Q:)-C�L.?AMK�ก�!A4T/!-1� R;14�S0?>-A2�4"T?A�)ก-�
(%.$T#�!$.-/O/9!$ (skinfold caliper) L.G�4N"�CK�2�4ก04A ก.B@1#A3#B11F/!-1� R;14�S0?>-A2�4"
1�กกA@�ก.B@1MT.9"M4C")�1ก.B@1 L.G�CK�2�4ก04A;9"ก.B@1#A3#B1O6-N1;7C� 1 ก-(.ก!41 (T�MFNก.B@1
MT.9"MFN 1 .T." 2.9 ก-(.ก!41 ก.B@1MT.9"MFN 2 .T." 0.9 ก-(.ก!41 L.Gก.B@1MT.9"MFN 3 .T." 0.6 
ก-(.ก!41 T4"�4C�:�ก>.ก�!MT.9"MK�S2?M!�3A@� :K��A�;9"ก�!99กกK�.4"ก���4C�1F>.0@9ก�!.T
/!-1� R;14�S�!@�"ก��L.G�CK�2�4ก04A P7N":K��A�ก�!99กกK�.4"ก��MFNO6-N11�ก;7C�MFN!GT43#A�1
2�4ก;9""��MFN)&":GMK�S2?.T/!-1� R;14�L.G�CK�2�4ก04ART?1�ก;7C�0�1R/T?A� 
 
 Kuster et al. (2007: 40-43) RT?MK�ก�!,7ก8�>.;9"ก�!3K�34T!4ก8�#�R;?MFN1F0@9!G33ก�!
O>�>.��6.4""��S�!@�"ก��L.G)1!!UV�6M�"ก��;9"OTQกL.GA4�!B@�MFNO/`�(!#9?A� (T�1F



 42 

A40UB/!G)"#$;9"ก�!A-:4� #Y9 ก�!,7ก8�ก�!O>�>.��6.4""��S�!@�"ก��;9"OTQกL.GA4�!B@�MFNO/`�
(!#9?A� L.G>.;9"(/!Lก!1MFNS�?S�ก�!!4ก8�(!#9?A�MFN1F0@9)1!!UV�6M�"ก�� ก.B@104A9�@�"MFN
S�?S�ก�!A-:4�#!4C"�FC/!Gก93T?A�>&?/�A�O/`�(!#9?A� 87 #� P7N"9��B!G2A@�" 10 U7" 19 /\ (T�MK�ก�!
OกQ3!A3!A1;?91&.T?A�ก�!A4TT4��F1A.ก�� )@A�/!Gก93;9"!@�"ก�� R.(/(/!0F�    !GT43;9"
9-�P&.F� RM!!9�T$ �9!$(1� L.GO./0-� ก@9�ก�!MT.9"L.GV��2.4")4/T�2$MFN 4 L.G )4/T�2$MFN 6 
 
 >.ก�!A-:4�63A@� �CK�2�4ก04A T4��F1A.ก�� 1Fก�!.T."!G2A@�"MK�ก�!MT.9" �CK�2�4กMFN
.T."Oก-T:�กก�!.T.";9"1A.R;14�S�!@�"ก�� !GT43#9O!)O09!9.S�O.Y9T.T."     !GT43
;9"R.(/(/!0F�R1@O/.FN��L/." !GT43�CK�0�.S�O.Y9T.T." L0@.T."R1@1�ก:�U7";4C�1F�4�)K�#4� 
O3P4. 9-P&.-� HOMA L.GO./0-�.T."9�@�"1F�4�)K�#4� #A�19TM�;9"!G33R2.OAF��(.2-0MFNMK�
ก�!MT)93T?A� PWC 170 1Fก�!64z��;7C� M4ก8GM�"ก.Rก1Fก�!64z��;7C�9�@�"1F�4�)K�#4� 
V��2.4":�กMK�ก�!MT.9"  
 
 Cheung and Ng (2003: 249-252) RT?MK�ก�!,7ก8�>.;9"(/!Lก!1ก�!Z[กL33A":! 8 
)4/T�2$T?A�#A�12�4ก!GT43/��ก.�"MFN1F>.0@9)1!!UV�6M�"ก��;9"A4�!B@�2�-" ก.B@104A9�@�"MFN
S�?S�ก�!A-:4�O/`�A4�!B@�2�-"MFN)B;V�6TF9��B!G2A@�" 14-18 /\ ก.B@104A9�@�"RT?L3@"99กO/`�)9"ก.B@1
T?A�A-WFก�!)B@1L33กK�2�T (T�L3@"O/`�ก.B@1MT.9" 15 #� L.Gก.B@1#A3#B1 15 #� ก.B@1MT.9"
RT?!43ก�!Z[กT?A�(/!Lก!1ก�!Z[กL33A":!#!4C".G 60 ��MF MK�ก�!Z[ก)4/T�2$.G 2 #!4C" O/`�OA.� 8 
)4/T�2$ ก�!OกQ3!A3!A1;?91&./!Gก93T?A� ก�!A4T�F6:!; G64ก #A�12�;9"R;14�S0?>-A2�4" 
�CK�2�4ก04A #A�19@9�04A :K��A�;9"ก�!.Bก�4N"S�2�7N"��MF  L.GMK�ก�!A-O#!�G2$;?91&.M�")U-0-
/!Gก93T?A� ก�!MT)93#@�MF (independent t-test)  L.Gก�!A-O#!�G2$#A�1L/!/!A�)9"M�"L33
A4TPCK� MFN!GT43�4�)K�#4�.05  
 
 >.ก�!A-:4�63A@� S�ก.B@1#A3#B1R1@1Fก�!O/.FN��L/."9�@�"1F�4�)K�#4� ก.B@1MT.9"MFNMK�
ก�!Z[กT?A�(/!Lก!1ก�!Z[กL33A":!1Fก�!64z��M�"T?��#A�1)�1�!US�ก�!.Bก�4N"9�@�"1F
�4�)K�#4�M�")U-0- (p<0.001) L.G�CK�2�4ก04A.T."9�@�"1F�4�)K�#4�M�")U-0- (p=0.015)  
 
 :�กก�!,7ก8�"��A-:4�MFNOกFN�A;?9"M4C"V��S�/!GOM,L.G0@�"/!GOM, )�1�!U)!B/RT?A@� ก�!
99กกK�.4"ก��L33L9(!3-ก1F>.MK�S2?Oก-Tก�!O/.FN��L/.";9"O�YC9O�YC9R;14� #A�12��;9"R;14�
S0?>-A2�4" L.G�CK�2�4ก04AS2?.T."RT?  �9ก:�ก�FC�4"639FกA@� ก�!99กกK�.4"ก��(T�ก�!Z[กL33
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A":!#!4C".G 60 ��MF )4/T�2$.G2 #!4C" O/`�OA.�M4C")-C� 8 )4/T�2$)�1�!UMK�S2?�CK�2�4ก04A.T." 
0.9T:��@A�64z��)1!!UV�6M�"ก��O6YN9)B;V�6T?A� T4"�4C�>&?A-:4�:7"1FL�A#-TS�ก�!(/!Lก!1
ก�!Z[กL33A":!MFN1F>.0@9O/9!$OPQ�0$R;14�S��4กO!F��2�-"�4C�/!GU1,7ก8� (T�กK�2�T#A�1
2�4ก;9""��MFN 50 x 70 O/9!$OPQ�0$;9"�F6:!)&")BT )4/T�2$.G 3 A4� O/`�OA.�M4C")-C� 8 )4/T�2$   
 

 �99$�,[�1ก��",-�. 
 
 1.  O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"ก@9�ก�!Z[กL.G2.4"ก�!Z[ก)4/T�2$MFN 8 
V��S�ก.B@1MFNZ[กL33A":!1F#A�1L0ก0@�"ก4� 

 

 2.  O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"2.4"ก�!Z[ก)4/T�2$MFN 8 !G2A@�"ก.B@1
#A3#B1L.Gก.B@1MFNZ[กL33A":!1F#A�1L0ก0@�"ก4� 

 
 



�2234 3 
 

",a36S�81,1ก��",-�. 
 

 ก�!A-:4�S�#!4C"�FCO/`�ก�!A-:4�ก7N"MT.9" (quasi x experimental research) (T�>&?A-:4�1B@"MFN:G
,7ก8�L.GO/!F�3OMF�3>.;9"ก�!Z[กL33A":!MFN1F0@9O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"
!GT43�4C�/!GU1,7ก8�/\MFN 5 (T�1FA-WFก�!TK�O�-�ก�!A-:4�T4"�FC 
 

 %�&0�ก� 
 

/!G��ก!MFNS�?S�ก�!A-:4�S�#!4C"�FCO/`��4กO!F��2�-" �4C�/!GU1,7ก8�/\MFN 5 MFNกK�.4",7ก8�9�&@
S�V�#O!F��MFN 1 /\ก�!,7ก8� 2551 (!"O!F���./!GM��A-M�� 9./�กกOก!QT :.��M3B!F :K��A�M4C")-C� 
286 #� 

 

 กO$�9��" .��' 
 
 ก.B@104A9�@�"MFNS�?S�ก�!A-:4�S�#!4C"�FC O/`��4กO!F��2�-"�4C�/!GU1,7ก8�/\MFN 5 MFNกK�.4",7ก8�
9�&@S�V�#O!F��MFN 1 /\ก�!,7ก8� 2551 (!"O!F���./!GM��A-M�� 9./�กOก!QT :.��M3B!F P7N"RT?1�
:�กก�!O.Y9กL33Oc6�GO:�G:" (purposive sampling) (T�S�?#@�T4��F1A.ก��04C"L0@ 23 ก-(.ก!410@9
0�!�"O10!;7C�R/ RT?�4กO!F��MFN>@��Oก 5$:K��A� 83 #� :�ก�4C��K�ก.B@104A9�@�"MFNRT?1�A4T#A�1
2��R;14�S0?>-A2�4" �K�>.!A1R/#K��A�2�O/9!$OPQ�0$R;14�S�!@�"ก�� L.?AO!F�".K�T43O/9!$OPQ�0$
R;14�:�ก1�กR/2��?9� L.?A04Tก.B@104A9�@�"MFN1FO/9!$OPQ�0$R;14�1�กMFN)BTL.G�?9�MFN)BT99ก S2?
O2.Y9 40 #� :7"MK�ก�!L3@"ก.B@104A9�@�"99กO/`� 2 ก.B@1T?A�A-WF randomized assignment L.G
L3@"O/`�#A3#B1L.Gก.B@1MT.9" (T�A-WFก�!:43c.�กO;?�ก.B@1 
 

 *�b1� 1ก��6S�81,1ก��",-�. 
 

1.  #4TO.Y9ก�4กO!F��O;?�!@A1(#!"ก�! (T��4กO!F��0?9"1FT4��F1A.ก�� 23 ก-(.ก!410@9
0�!�"O10!;7C�R/ L.GMK�2�4")Y9;99�B��0L.GL)T"#A�1�-��91O;?�!@A1ก�!A-:4�:�ก>&?/ก#!9"
;9"�4กO!F�� 
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2.  MK�ก�!A4T#A�12��;9"R;14�S0?>-A2�4"T?A� Lange skinfold caliper 3!-OA ก.?�1O�YC9 
Triceps L.G Calf �K�>.!A1MFNRT?R/2�#@�O/9!$OPQ�0$R;14� :�ก)1ก�!;9" Slaughter L.G# G 
ก@9�O!-N1ก�!MT.9"M4C")9"ก.B@1 L.G34�M7ก;?91&.RA? 

 
 3.  MK�ก�!O!F�".K�T43O/9!$OPQ�0$R;14�:�ก1�กR/2��?9� L.?A04Tก.B@104A9�@�"MFN1F
O/9!$OPQ�0$R;14�1�กMFN)BTL.G�?9�MFN)BT S2?O2.Y9 40 #� :7"MK�ก�!L3@"ก.B@104A9�@�"99กO/`� 2 ก.B@1
T?A�A-WF randomized assignment L.GL3@"O/`�#A3#B1L.Gก.B@1MT.9" (T�A-WFก�!:43c.�ก L.GMK�
ก�!O/!F�3OMF�3#@�Oc.FN�;9"O/9!$OPQ�0$R;14�M4C")9"ก.B@1(T�S�?)U-0-MT)93MF  (t - test) (T�M4C"
)9"ก.B@10?9"R1@L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43.05 
 
 4. �K�(/!Lก!1ก�!Z[กL33A":!MFN>@��ก�!0!A:)930����������	��.!��	"��ก'� (face 
validity)  L.G/!43/!B"Lก?R;L.?AR/S�?Z[กก43ก.B@1MT.9"O/`�OA.� 8 )4/T�2$ s .G 3 A4� #Y9 A4�
:4�M!$ A4�6BW L.GA4�,Bก!$ A4�.G 1 �4NA(1" 
 

5.  MK�ก�!A4T#A�12��;9"R;14�S0?>-A2�4"T?A� Lange skinfold caliper 3!-OA ก.?�1O�YC9 
Triceps L.G Calf �K�>.!A1MFNRT?R/2�#@�O/9!$OPQ�0$R;14� :�ก)1ก�!;9" Slaughter L.G# G
1988  

 
6.  �K�>.MFNRT?R/A-O#!�G2$;?91&.M�")U-0- 

 
 8(�c4 '9c 234L07L1ก��",-�. 

 
 S�ก�!A-:4�#!4C"�FC>&?A-:4�RT?S�?O#!YN9"1Y9L.G9B/ก! $T4"0@9R/�FC 
  

 1.  -�	
ก	�ก�	=>ก
�����	 ����2;�!���(	;���&:� -#�����:������ก�	(	;��#����: 
 

   1.1 %&ก'��Q'V� ���กก�	 
�"����!�������ก�����;�� 
 

    1.2 (	;��-�	
ก	�ก�	=>ก
�����	 -#��2;�!����#;%&ก'� 
�"ก
���#���=>กก�	��ก
ก
����ก������ก����ก��ก�	(	;��0����#�����	"����������-��!�
�"	"������� (
��	��
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��ก�	���� !�ก�*���#��� -#�#�#
�������ก���=>กก�	��กก
����ก����� 	��%�(�	���	�� ��	!  
ก	"���	���� ���(��ก*�)!#� �����+.	 ���(��ก�/3!�� �����-?0" 
�"�����-�. ��ก'/"��%�    
	����:�(!:� 8 ($��� �	"ก��#;�� 
 
 ($������ 1  ก;���&:����;�����  
 ($������ 2 ก;���;��	�:�  
 ($������ 3  �!����;���
�"=N��,�  
 ($������ 4  �ก;����*	�(  
 ($����� 5 (��#���;��;�����  
 ($����� 6 ����#�!�  
 ($����� 7  ก;���;��	�:�  
 ($����� 8  
�"(���(���*#  
 
  1.3  �
�-�	
ก	�����2;�!���(	;���&:��(�����0/"ก		�ก�	����	&ก'��+,���	���	*�
ก;��
�;��ก+	��� 

 
   1.4  �
�-�	
ก	�ก�	=>ก
�����	�������ก�	�	����ก0/"ก		�ก�	����	&ก'���

�#����.;ก����ก�	��������0*/(����!�ก�;�0���ก��ก�*���������� 
 

  1.5 �
�-�	
ก	�ก�	=>ก
�����	����#����.;
�;��
����	���	*�
ก;���;��ก+	��� 
 
   1.6 �
�-�	
ก	�ก�	=>ก
�����	����	���	*�
�;�����;�2;�.����.� �
���� 5 ����

�	��#20����������	��.!��	"��ก'� (face validity) 
�"
ก;���;��ก+	��� 
 

    1.7 �
�-�	
ก	�ก�	=>ก
�����	����	���	*��	���	;��
�;����.;ก��ก�*���#��� 
 

2.  �0	,����,���#0����������������;�!�����  Lange skinfold caliper -#����������
ก�	��#��<��!��!���	 
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 2.1  ก����
�ก�	�#����2;�!����#;�
�ก�	��0���.,��$,��#;���ก�	��#0��������������
��;�!����� ก����ก�	��������0*/(����!�ก�;�0���ก��ก�*���������� #;���!)�ก�	��#�:
� (test x retest  
method) 
�"��0��(���	"(!�)�(�(��+��)�	"�����ก�	��#��:�(��0	�:� -#��	!��/ก�;����,:� Triceps 
0��0��(���	"(!�)�(�(��+��)�����ก�� .99  
�"�	!��/ก�;����,:� Calf 0��(���	"(!�)�(�(��+��)�
����ก�� .99  

 
3.  �0	,���.����:
����ก
�"��#(���(2� �&���������ก�	��#�:
����ก��<�ก!-�ก	��
�"(���(2�

��<������!���	 �0	,�������ก�	0;�Detecto �	"��%(�	�J���	!ก� #��?�+��� 6 

 
 

N�;234 6  8(�c4 '0�4'1bS�K1�กJO&"�6��"1�d' 8(�c4 'K9�.ก��(7� Detecto 
 

4. 
������&ก�	!��/�������	���ก��  
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 J��JR1ก��",-�. 
 
 ก�!A-:4�S�#!4C"�FCO/`�ก�!A-:4�ก7N"MT.9" >&?A-:4�RT?S�?L33L>�ก�!A-:4� pre x test  post x test 
control group design T4"�FC 
 

	"�"������=>กก�	=>ก
�����	  
 (��#���

���1 
(��#���

���2 
(��#���

���3 
(��#���

���4 
(��#���

���5 
(��#���

���6 
(��#���

���7 
(��#���

���8 

 

O1 
O2 

T1 T2 T3 T4 T5 T6 T7 T8 O3 
O4 

 
T 1- T8    = -�	
ก	�ก�	=>ก
�����	(��#������ 1 x 8 
O1  = ก�	��#0����������������;�!����� ก���ก�	=>ก���ก�*���#��� 
O2 = ก�	��#0����������������;�!����� ก���ก�	=>ก���ก�*��0��0*� 
O3   = ก�	��#0����������������;�!����� ����ก�	=>ก(��#������ 8���ก�*���#��� 
O4 = ก�	��#0����������������;�!����� ����ก�	=>ก(��#������ 8���ก�*��0��0*� 
 

 ก��8กP��"��"9*7 9dO 
 

�2;�!����#;����:������ก�	�ก��	���;��2�#���������: 
 

 1.  �
�ก�	=>กก�	�.;�0	,����,���#0����������������;�!����� Lange skinfold caliper 
�+,��0���.
��� ��ก�	�.;�0	,����,� -#��
�ก�	��#�	!��/ก�;����,:� Triceps 
�" Calf ก����ก�	������
����ก'/"�ก�;�0���ก��ก�*���������� �
���� 80 0�  
 
 2.  ��0����.,��$,��#;��ก�	��#0�������������;�!������	!��/ก�;����,:� Triceps 
�" 
Calf ก����ก�	����������ก'/"�ก�;�0���ก��ก�*���������� �
���� 50 0� -#��!)�ก�	�#(���:
� (test x 
retest method) ��ก��:��
��;��2�����#;����0��(���	"(!�)!S(�(��+��)�
���+��	�(�� (pearson 
correlation product moment)  
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 3.  �
�����(,���0���	����,���ก�	�
��!��� ��ก?�0�!.�+�%&ก'� 0/"%&ก'�%�(�	� 
����!�������ก'�	%�(�	� $&��2;�
����ก�	-	��	���.��	"����!��� �+,���
�ก�	=>ก
�"�ก��
	��	���;��2� 
 
 4.  �	".*�.�:
�����$*�	"(�0�
�"	���"����#��ก�	�#�����;ก�*�����������	��
�"
��;����	�ก�� -#��2;�!�����<��2;���.�:
��
�"(�)!�	���"����#��ก�	�R!���!ก!�ก		� 
 
 5.  �
�ก�	��#0����������������;�!�����#;�� Lange Skinfold Caliper �	!��/
ก�;����,:� Triceps 
�" Calf  �
���	������#;����0�����	������������ ��ก(�ก�	������ 
Slaughter 
�"0/" (1988)  ก����	!��ก�	�#�����:� 2 ก�*�� 
 
 6.  �
�-�	
ก	�ก�	=>ก
�����	�������ก�	�	��(�� 
�"�	���	*�
ก;��
�;����.;ก��
ก�*���#�����<����� 8 (��#���E �" 3 ��� 0,��������	� ���+*) 
�"���%*ก	� ����" 1 .���-�� 
 
 7.  �
�ก�	��#0����������������;�!�����#;�� Lange Skinfold Caliper �	!��/
ก�;����,:� Triceps 
�" Calf  �
���	������#;����0�����	������������ ��ก(�ก�	��� Slaughter 

�"0/" (1988)  ����ก�	=>ก��(��#������ 8 ��:�ก�*��0��0*�
�"ก�*���#���  
 
 8.  �
�������#;���!�0	�"���;��2����($!�! 
 

 ",a3ก��",8(��&K)*7 9dO 
 

�
��;��2����	��	���#;��ก�!)�ก�	#
���!�ก�		��	���;��2����!�0	�"�����($!�!-#�S�?
(/!Lก!1#916-AO09!$)K�O!Q:!&/ A-O#!�G2$;?91&.T4"�FC 

 
1.  ��0���9���� ( X ) 
�"(���������������	J�� (standard deviation) ������	�������

�������	���ก�����ก�*���#��� 
�"ก�*��0��0*� ก���
�"����ก�	=>ก(��#������ 8 
 

 2.  ��0��(���	"(!�)!S(�(��+��)�
���+��	�(�� (pearson correlation product moment)  
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3.  ��	��������0��Oc.FN�������	������������ 	"�����ก���ก�	=>ก
�"����ก�	=>ก(��#���
��� 8 ��:�ก�*���#���
�"ก�*��0��0*� -#�ก�	�#(��0�� ���� (t-test for dependent sample) 

 
4.  ��	��������0���9����������	��������������	���ก�� ก���ก�	=>ก
�"����ก�	=>ก

(��#������ 8 	"�����ก�*���#���
�"ก�*��0��0*� -#�ก�	�#(��0�� ���� (t x test for independent 
sample) 

 
5.  ก
���#0�����(
�0� ���($!�!���	"#�� .05 
 
6.  �
��(��ก�	�!�0	�"���;��2���	2�
����	��
�"0����	��� 

 



�2234 4 
 

ROก��",-�.JO&*7 ",-��T) 
 

 ROก��",-�. 
 
 ก�!A-:4�#!4C"�FC >&?A-:4�RT?S�?(/!Lก!1ก�!Z[กL33A":! 8 )U��F O/`�O#!YN9"1Y9S�ก�!MT.9"
L.GS�?ก�!A4T/!-1� #A�12��;9"R;14�S0?>-A2�4"T?A� Lange skinfold caliper MFN3!-OA ก.?�1O�YC9 
Triceps L.G Calf O6YN92�O/9!$OPQ�0$R;14�S�!@�"ก��(T�9�,4�ก�!#K��A :�ก)1ก�!;9" 
Slaughter L.G# G1988  O/`�O#!YN9"1Y9S�ก�!/!GO1-�>.ก�!Z[ก (T��K�>.ก�!2�O/9!$OPQ�0$R;14� 
M4C"ก@9�ก�!Z[ก L.G2.4"ก�!Z[ก)4/T�2$MFN 8 1�2�#@�Oc.FN� )@A�O3FN�"O3�1�0!d�� O/!F�3OMF�3>.
ก�!MT.9"!G2A@�"ก@9�ก�!Z[กL.G2.4"ก�!Z[ก)4/T�2$MFN 8 L.GO/!F�3OMF�3>.ก�!MT)93!G2A@�"
ก.B@1MT.9"L.Gก.B@1#A3#B1 L.?A�K�O)�9>.ก�!A-O#!�G2$ ;?91&.S�!&/0�!�"/!Gก93#A�1O!F�" 
O6YN9093#K�U�1)11B0-d��ก�!A-:4�T4"0@9R/�FC 
 
 )11B0-d��;?9MFN 1 O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"�4C�/!GU1,7ก8�/\MFN 5 ก@9�
ก�!Z[กL.G2.4"ก�!Z[ก)4/T�2$MFN 8 V��S� ก.B@1MFNZ[กL33A":!1F#A�1L0ก0@�"ก4� 
 

)11B0-d��;?9MFN 2 O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"�4C�/!GU1,7ก8�/\MFN 5 2.4"
ก�!Z[ก)4/T�2$MFN 8 !G2A@�"ก.B@1#A3#B1L.Gก.B@1MFNZ[กL33A":!1F#A�1L0ก0@�"ก4� 
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� 1234 1 J�6'(��8gO34. ��"18�34.'8�19���[�1 JO&ก��8%�3.�823.�(��8gO34.* '8% �)8YP1�)5*9�1
L1���'ก�.�&K"��'ก� 1ก��HIกJO&KO�'ก��HIก��%6�K)234 8  
 
����'234 3  L)T"#@�Oc.FN�L.G)@A�O3FN�"O3�1�0!d��;9"O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1

MT.9" ก@9�ก�!Z[กL.G2.4"ก�!Z[ก)4/T�2$MFN 8 
 

8% �)8YP15*9�1L1���'ก�. 
OS�6�� 

ก� 1ก��HIก KO�'ก��HIก 
1 47.19 45.97 
2 41.70 40.48 
3 41.09 39.87 
4 39.87 39.26 
5 38.04 37.43 
6 37.43 36.82 
7 37.43 35.60 
8 35.60 34.38 
9 35.60 34.99 

10 34.38 32.55 
11 34.38 34.38 
12 34.38 33.77 
13 33.77 33.77 
14 33.16 31.94 
15 33.16 32.55 
16 32.55 31.33 
17 32.55 32.55 
18 30.72 30.11 
19 28.89 27.67 
20 28.28 28.89 
X  35.51 34.72 

S.D. 4.549 4.352 
 

:�ก0�!�"MFN 3 L)T"S2?O2Q�A@�#@�Oc.FN�O/9!$OPQ�0$R;14�ก@9�ก�!Z[ก;9"ก.B@1MT.9"OM@�ก43 
35.51 )@A�O3FN�"O3�1�0!d��OM@�ก43 4.549 L.G#@�Oc.FN�O/9!$OPQ�0$R;14�2.4"ก�!Z[ก)4/T�2$MFN8
OM@�ก43 34.72 )@A�O3FN�"O3�1�0!d��OM@�ก43 4.352 
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����'234 4  L)T"#@�Oc.FN�L.G)@A�O3FN�"O3�1�0!d��;9"O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1
#A3#B1 ก@9�ก�!Z[กL.G2.4"ก�!Z[ก)4/T�2$MFN 8 

 
8% �)8YP15*9�1L1���'ก�. 

OS�6�� 
ก� 1ก��HIก KO�'ก��HIก 

1 43.53 45.36 
2 42.31 42.92 
3 41.09 42.92 
4 40.48 42.31 
5 38.04 40.48 
6 38.04 41.09 
7 36.21 38.65 
8 36.21 38.65 
9 34.99 38.04 

10 34.99 37.43 
11 34.38 35.60 
12 34.38 36.21 
13 33.16 34.99 
14 33.16 34.99 
15 32.55 33.16 
16 32.55 33.16 
17 31.33 32.55 
18 30.11 31.33 
19 28.89 31.33 
20 27.06 29.50 
X  35.17 37.03 

S.D. 4.421 4.497 
 
:�ก0�!�"MFN 4 L)T"S2?O2Q�A@�#@�Oc.FN�O/9!$OPQ�0$R;14�ก@9�ก�!Z[ก;9"ก.B@1#A3#B1OM@�ก43 

35.17 )@A�O3FN�"O3�1�0!d��OM@�ก43 4.421 L.G#@�Oc.FN�O/9!$OPQ�0$R;14�2.4"ก�!Z[ก)4/T�2$MFN8 
OM@�ก43 37.03 )@A�O3FN�"O3�1�0!d��OM@�ก43 4.497 
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����'234 5  O/!F�3OMF�3#@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1MT.9" ก@9�ก�!Z[กL.G2.4"
ก�!Z[ก)4/T�2$MFN 8 

 
�&.&8"O�ก��HIก X S.D. n t p 

ก@9�ก�!Z[ก 35.51 4.549 
2.4"ก�!Z[ก 34.72 4.352 

20 5.638 0.000* 

* P<.05 
:�ก0�!�"MFN 5 L)T"S2?O2Q�A@�#@�#@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1MT.9"

!G2A@�"ก@9�ก�!Z[กL.G2.4"ก�!Z[ก)4/T�2$MFN 8 L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43.05 
 
����'234 6  O/!F�3OMF�3#@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1#A3#B1 ก@9�ก�!Z[กL.G2.4"

ก�!Z[ก)4/T�2$MFN 8 
 
�&.&8"O�ก��HIก X S.D. n t p 

ก@9�ก�!Z[ก 35.17 4.421 
2.4"ก�!Z[ก 37.03 4.497 

20 -11.050 0.000* 

* P<.05 
:�ก0�!�"MFN 6 L)T"S2?O2Q�A@�#@�#@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1#A3#B1

!G2A@�"ก@9�ก�!Z[กL.G2.4"ก�!Z[ก)4/T�2$MFN 8 L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43.05 
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� 1234 2 J�6'(��8gO34. ��"18�34.'8�19���[�1 JO&ก��8%�3.�823.�(��8gO34.* '8% �)8YP1�)5*9�1
L1���'ก�.�&K"��'กO$�926O 'JO&กO$�9("�($9  
 
����'234 7  L)T"#@�Oc.FN�L.G)@A�O3FN�"O3�1�0!d��;9"O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1
MT.9"L.Gก.B@1#A3#B1ก@9�ก�!Z[ก 

 
8% �)8YP15*9�1L1���'ก�. 

OS�6�� 
กO$�926O ' กO$�9("�($9 

1 47.19 43.53 
2 41.70 42.31 
3 41.09 41.09 
4 39.87 40.48 
5 38.04 38.04 
6 37.43 38.04 
7 37.43 36.21 
8 35.60 36.21 
9 35.60 34.99 

10 34.38 34.99 
11 34.38 34.38 
12 34.38 34.38 
13 33.77 33.16 
14 33.16 33.16 
15 33.16 32.55 
16 32.55 32.55 
17 32.55 31.33 
18 30.72 30.11 
19 28.89 28.89 
20 28.28 27.06 
X  35.51 35.17 

S.D. 4.549 4.421 
 

:�ก0�!�"MFN 7 L)T"S2?O2Q�A@�#@�Oc.FN�;9"O/9!$OPQ�0$R;14�S�!@�"ก��ก@9�ก�!Z[ก;9"ก.B@1
MT.9"OM@�ก43 35.51 )@A�O3FN�"O3�1�0!�d��OM@�ก43 4.549 L.G#@�Oc.FN�;9"O/9!$OPQ�0$R;14�S�
!@�"ก��;9"ก.B@1#A3#B1OM@�ก43 35.17 )@A�O3FN�"O3�1�0!�d��OM@�ก43 4.421 
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����'234 8  L)T"#@�Oc.FN�L.G)@A�O3FN�"O3�1�0!d��;9"O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1
MT.9"L.Gก.B@1#A3#B12.4"ก�!Z[ก)4/T�2$MFN 8 

 
8% �)8YP15*9�1L1���'ก�. 

OS�6�� 
กO$�926O ' กO$�9("�($9 

1 45.97 45.36 
2 40.48 42.92 
3 39.87 42.92 
4 39.26 42.31 
5 37.43 40.48 
6 36.82 41.09 
7 35.60 38.65 
8 34.38 38.65 
9 34.99 38.04 

10 32.55 37.43 
11 34.38 35.60 
12 33.77 36.21 
13 33.77 34.99 
14 31.94 34.99 
15 32.55 33.16 
16 31.33 33.16 
17 32.55 32.55 
18 30.11 31.33 
19 27.67 31.33 
20 28.89 29.50 
X  34.72 37.03 

S.D. 4.352 4.497 
 

:�ก0�!�"MFN 8 L)T"S2?O2Q�A@�#@�Oc.FN�;9"O/9!$OPQ�0$R;14�S�!@�"ก��2.4"ก�!Z[ก)4/T�2$MFN
8 ;9"ก.B@1MT.9"OM@�ก43 34.72 )@A�O3FN�"O3�1�0!�d��OM@�ก43 4.352 L.G#@�Oc.FN�;9"O/9!$OPQ�0$
R;14�S�!@�"ก��;9"ก.B@1#A3#B1OM@�ก43 37.03 )@A�O3FN�"O3�1�0!�d��OM@�ก43 4.497 
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����'234 9  O/!F�3OMF�3#@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��ก@9�ก�!Z[ก !G2A@�"ก.B@1MT.9"L.G
ก.B@1#A3#B1 

 
กO$�9��" .��' n X S.D. t p 

ก.B@1MT.9" 20 35.51 4.549 
ก.B@1#A3#B1 20 35.17 4.421 

0.237 0.814 

 
:�ก0�!�"MFN 8 L)T"S2?O2Q�A@�#@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��ก@9�ก�!Z[ก!G2A@�"ก.B@1

MT.9"L.Gก.B@1#A3#B1 R1@L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43.05 
 
����'234 10  O/!F�3OMF�3#@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��!G2A@�"ก.B@1MT.9" L.Gก.B@1#A3#B1

2.4"ก�!Z[ก)4/T�2$MFN 8 
 

กO$�9��" .��' n X S.D. t p 
ก.B@1MT.9" 20 34.72 4.352 
ก.B@1#A3#B1 20 37.03 4.497 

-1.657 0.106 

 
:�ก0�!�"MFN 9 L)T"S2?O2Q�A@�#@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��2.4"ก�!Z[ก)4/T�2$MFN 8 

!G2A@�"ก.B@1MT.9"L.Gก.B@1#A3#B1 R1@L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43.05 
 

 *7 ",-��T) 

 
:�ก,7ก8�>.;9"ก�!Z[กL33A":!MFN1F>.0@9O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"

�4C�/!GU1,7ก8�/\MFN 5 S�?OA.�S�ก�!Z[กM4C")-C� 8 )4/T�2$ L.?A�K�>.MFNRT?:�กก�!MT.9"R/A-O#!�G2$
;?91&.M�")U-0- )�1�!U9V-/!��;9"ก�!A-:4�RT?T4"�FC 

 

1.  2.4"ก�!Z[ก)4/T�2$MFN 8 63A@�#@�Oc.FN�;9"O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1MT.9"
1F#A�1L0ก0@�":�ก@9�ก�!Z[ก 9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43.05 (T�1F#@�Oc.FN�;9"O/9!$OPQ�0$
R;14�S�!@�"ก��ก@9�ก�!Z[กOM@�ก43 35.51 L.G2.4"ก�!Z[กOM@�ก43 34.72 P7N"U?�6-:�! �:�ก#@�Oc.FN�
;9"O/9!$OPQ�0$R;14�L.?A :GO2Q�A@�2.4":�กก�!Z[ก)4/T�2$MFN 8 #@�;9"O/9!$OPQ�0$R;14�S�!@�"ก��



 58 

;9"ก.B@1MT.9".T.":�กก@9�ก�!Z[ก T4"�4C�:7")�1�!U�91!43)11B0-d��;?9MFN 1 RT? L)T"S2?O2Q�
A@�(/!Lก!1ก�!Z[กL33A":! 8 )U��F MFNS�?!G�GOA.�S�ก�!Z[ก 8 )4/T�2$s .G 3 A4�s .G 31 ��MF 
)�1�!U.TO/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"�4C�/!GU1,7ก8�/\MFN 5 RT? O�YN9":�ก
(/!Lก!1ก�!Z[กL33A":!MFN>&?A-:4�)!?�";7C��4C� )!?�";7C�3�6YC�d��;9"2.4กก�!L.GM�8�FMFN
O21�G)1 L.GRT?!43ก�!6-:�! �O/`�9�@�"TF:�ก>&?O�FN�A���L.?A P7N"ก�!)!?�"(/!Lก!1ก�!Z[กL33
A":!MFNS�?S�ก�!A-:4�S�#!4C"�FC >&?A-:4�RT?)!?�"(/!Lก!1ก�!Z[ก;7C�3�6YC�d��;9"ก�!99กกK�.4"ก��
O6YN9.TR;14� #Y9 S�ก�!O.Y9กก-:ก!!1MFN�K�1�S�?Z[ก�4C�:GO�?�MFNก-:ก!!1ก�!99กกK�.4"ก��L33    
L9(!3-กO/`�2.4ก (T�:4Tก-:ก!!1ก�!99กกK�.4"ก��S2?)�1�!U/}-340-RT?9�@�"0@9O�YN9" O/`�
OA.����04C"L0@ 20 ��MF;7C�R/ #A�12�4ก;9""��9�&@!GT43/��ก.�"2!Y9 50 x 70 O/9!$OPQ�0$;9"�F6
:!)&")BT P7N")9T#.?9"ก43 (!1  A",$/!GO)!-d (2546: 33) MFNก.@�AA@� ก�!99กกK�.4"ก��L33L9(!3-ก
O/`�ก�!99กกK�.4"ก��MFNS�?99กP-O:�O;?�R/S�!@�"ก��O6YN9O>�>.��R;14�S�!@�"ก�� L.?A:7"Oก-T
6.4""��S�ก�!99กกK�.4"ก�� :7"MK�S2?:K��A�O/9!$OPQ�0$R;14�S�!@�"ก��.T." L.G�4"RT?/!G(���$
ก4324AS:L.G/9T S�MK��9"OTF�Aก4�ก43 Powers and Dodd (2003: 204)  MFNก.@�AA@� ก�	��กก
����
ก���+,��+�H��	"����������-��!���<��	"�
��"�
���;.����+!��0���(���	$��ก�	������ �����
��;��<�+���������ก�;����,:�
�"�
���;�:
����ก����#�� 
�"���(�#0�;��ก�� c4d��  :-0/!GR6 L.G 
6"8$OกF�!0-  T�!�WK�!" (2550: 58) MFNก.@�AA@� O1YN9O!-N1ก�!99กกK�.4"ก��:GS�?#�!$(3R�OT!01�กกA@� 
60 O/9!$OPQ�0$ S�?R;14�/!G1�  30 O/9!$OPQ�0$ 2.4":�กก�!99กกK�.4"ก��/!G1�  20 ���� �"��ก�	
�.;�������(�#(����������ก�� 
�"�"0���E�+!��ก�	�.;������&:��	,��� ��:�0,�ก�	��กก
����ก���+,���#
0����;��0�	�
���กก��� 20 �����&��"�#;��#�   ก�	=>ก
�����	��:���<�ก�	��กก
����ก�����(���	$
+�H��(�		$?�+���ก��-#�	���#;+	;��ก���&��	��$&� (����	"ก�����	���ก��#;�� #�����  
Dalgleish and Dollery (2001: 219) RT?ก.@�AU7" /!G(���$;9"ก�!Z[กL33A":!A@� O/`�ก�!99ก
กK�.4"ก��MFN:4TS2?MBก)@A�;9"!@�"ก��RT?MK�"�� O/`�ก�!Z[กMFN�@A�/!43/!B"9"#$/!Gก93;9"
)1!!UV�6M�"ก��O6YN9)B;V�6M4C" 5 9"#$/!Gก93  L.G)9T#.?9"ก43 Smith (2004) RT?ก.@�AA@� 
ก�!Z[กL33A":! O/`�ก�!99กกK�.4"ก��A-WF2�7N"MFNO/`�ก�!Z[ก#A�1L;Q"L!"L.Gก�!Z[กL33L!"0?��
MFN1F>.0@9ก�!ก!G0B?�ก�!MK�"��;9"24AS:L.G/9T ก�!99กกK�.4"ก��MFNS�?OA.� 20 - 60 ��MF :G�@A�
S�ก�!O6-N1)1!!UV�6M�"ก��L.G�F6:!O/~�21��)&")BT S�ก�!99กกK�.4"ก��9�@�"0@9O�YN9"(T�R1@
64ก:G�@A�S�ก�!O6-N1940!�ก�!O>�6.4""��S�ก.?�1O�YC9 O6-N1940!�ก�!O0?�;9"�F6:!L.G�@A�S�ก�!
O>�>.��R;14�L.G�CK�0�.S�!@�"ก�� ก�!Z[ก(T�S�?L!"0?��L33A":! )�1�!U�@A�O)!-1)!?�"
#A�1M�M��L33L9(!3-กRT?69)1#A! L.G�4"�@A�O)!-1)!?�"#A�1L;Q"L!" #A�1M�M��;9"
ก.?�1O�YC9L.G#A�19@9�04A ก�!Z[กL33�FC�4")�1�!UO/.FN��L/.")@A�/!Gก93;9"!@�"ก��RT?T?A� 
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(T�O6-N11A.ก.?�1O�YC9L.G.T/!-1� R;14�!@�"ก�� (Wilmore and Costill, 1994: 18) �9ก:�ก�FC 
!G�GOA.�S�ก�!Z[ก 8 )4/T�2$ s .G 3 A4� #A�1UFN;9"ก�!Z[กL.G!G�GOA.�;9"(/!Lก!1�4"
O6F�"69ก43ก�!O/.FN��L/."M�")!F!GA-M�� P7N")9T#.?9"ก43 ,-!-!40�$  2-!4�!40�$ (2535: 202) MFN
ก.@�AA@� !G�GOA.�;9"(/!Lก!1ก�!Z[ก#K��7"#A�1)�1�!U;9"L0@.G3B##. P7N";7C�9�&@ก43W!!1��0-
;9"#�s �4C� L.G;FT#A�1)�1�!U)&")BTOc6�G3B##. L.G0?9"O;?�S:A@�#A�1)�1�!US�ก�!Z[ก
;9"L0@.G#�S�L0@.GT?�� S��@A"OA.�OTF�Aก4��4C�R1@OM@�ก4� L0@(T�M4NAR/L.?Aก�!Z[ก!G�GOA.� 6 
)4/T�2$ กQMK�S2?Oก-Tก�!O/.FN��L/."0@9!@�"ก��L.?A (T�#A�1��A���L.G#A�10@9O�YN9";9"ก�!
99กกK�.4"ก��กQ1F>.MK�S2?Oก-Tก�!O/.FN��L/."0@9O�YC9R;14� T4"MFN Wahren (9?�"S� ����4� ;4�0-,-!-, 
2536: 15) RT?ก.@�ARA?A@� >&?MFN99กกK�.4"ก��9�&@O)19!@�"ก��:GT7"R;14�R/S�?O/`�6.4""�� L.Gก�!
99กกK�.4"ก���9!$(1� 9F6-O�/%�� (epinephrine) :Gก!G0B?�O�YC9O�YC9R;14� (adipose tissue) S2?/.@9�
R;14�1�ก�-N";7C�O6YN9O/`�6.4""��S�ก�!MK�"�� 2!Y9 99กกK�.4" LM�#�!$(3!$R�OT!0 >&?MFN99กกK�.4"
O)19:GS�?6.4""��:�ก)�!#�!$(3R�OT!0�?9�L.GS�?R;14�1�ก;7C� ก.?�1O�YC9MFNRT?!43ก�!Z[ก:G1F
#A�1)�1�!US�ก�!S�?R;14�S�!@�"ก��O6-N1;7C� 

 
2.  2.4"ก�!Z[ก)4/T�2$MFN 8 63A@�#@�Oc.FN�;9"O/9!$OPQ�0$R;14�S�!@�"ก��!G2A@�"ก.B@1

MT.9"L.Gก.B@1#A3#B1 R1@1F#A�1L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43 .05 (T�#@�Oc.FN�
;9"O/9!$OPQ�0$R;14�S�!@�"ก��2.4"ก�!Z[ก)4/T�2$MFN 8 ;9"ก.B@1MT.9"OM@�ก43 34.72 L.G#@�Oc.FN�
;9"O/9!$OPQ�0$R;14�;9"ก.B@1#A3#B11F#@�OM@�ก43 37.03 9�@�"R!กQ0�1U7"L1?A@�>.:�กก�!A-O#!�G2$
;?91&.M�")U-0-R1@63#A�1L0ก0@�"ก4�9�@�"1F�4�)K�#4�L0@2�ก6-:�! �:�ก#@�Oc.FN�;9"O/9!$OPQ�0$
R;14�S�!@�"ก��2.4"ก�!Z[ก)4/T�2$MFN 8 ;9"ก.B@1MT.9"L.Gก.B@1#A3#B1:G63A@� ก.B@1MT.9"1F
#@�Oc.FN�;9"O/9!$OPQ�0$R;14�S�!@�"ก���?9�กA@�ก.B@1#A3#B1 �9ก:�ก�FCO1YN96-:�! �#@�Oc.FN�;9"
O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1MT.9"!G2A@�"ก@9�ก�!Z[กL.G2.4"ก�!Z[ก)4/T�2$MFN 8 63A@�1F
#@�Oc.FN�.T." #Y9ก@9�ก�!Z[ก#@�Oc.FN�OM@�ก43 35.51 2.4"ก�!Z[ก#@�Oc.FN�OM@�ก43 34.72 )@A�ก.B@1
#A3#B163A@�#@�Oc.FN�;9"O/9!$OPQ�0$R;14�S�!@�"ก��!G2A@�"ก@9�ก�!Z[กL.G2.4"ก�!Z[กO6-N1;7C� 
#Y9ก@9�ก�!Z[ก#@�Oc.FN�OM@�ก43 35.17 2.4"ก�!Z[ก#@�Oc.FN�OM@�ก43 37.03 :�กก�!MT.9"T4"ก.@�AL)T"
S2?O2Q�A@��4กO!F��MFNO/`�ก.B@1#A3#B11Fก�!O6-N1;7C�;9"#@�Oc.FN�;9"#@�Oc.FN�O/9!$OPQ�0$R;14�S�
!@�"ก�� P7N"ก�!1F#@�#@�Oc.FN�;9"O/9!$OPQ�0$R;14�S�!@�"ก��O6-N1;7C�OM@�ก43�4กO!F��1F!GT43R;14�
)G)1S�!@�"ก��O6-N1;7C�2�กO6-N1;7C�1�กO!YN9�:�Oก-�#@�/ก0- 94�:G�K�R/)&@#A�1O)FN�"MFN:GO/`�(!#
9?A�RT?1�ก;7C� (T�MFN)�O20B;9"ก�!O/`�(!#9?A�;9"OTQกS�/|::B34�)@A�S2�@Oก-T:�ก6�0-ก!!1
ก�!3!-(V#9�2�!MFN>-TL.Gก�!;�Tก�!99กกK�.4"ก�� :�MK�S2?!@�"ก��Oก-Tก�!;�T)1TB.!G2A@�"
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6.4""��MFN!43/!GM��9�2�!O;?�R/ก436.4""��MFNS�?R/;9"!@�"ก�� P7N")9T#.?9"ก43 :B.  M-)��ก! 
(2550) MFNก.@�AA@� O�YN9":�ก6.4""��MFN!43/!GM��9�2�!O;?�R/1�กกA@�6.4""��MFNS�?R/;9"!@�"ก�� 
MK�S2?6.4""��MFNO2.Y9S�?U&ก:4TOกQ3RA?S�!&/R;14� 9�2�!MFN:GMK�S2?6.4""��O2.Y9S�?RT?1�กRT?Lก@ 
9�2�!MFN1FR;14�1�ก2!Y92A��:4T L.G)@A�2�7N"MFNMK�S2?/|::B34�OTQก1F�CK�2�4กOก-�2!Y9O/`�(!#9?A�
ก4�1�ก กQO�YN9":�กก�!!43/!GM��9�2�!9�@�"9A-��M4C"T?��/!-1� L.G#B V�6 MK�S2?!@�"ก��1F
!��!43M�"T?��6.4""��O6-N11�;7C� )@A�!��:@��;9"6.4""��14ก:G�?9�." O�YN9":�กOTQก14ก9�&@Oc�s 
O�@� T&MFAF O.@�Oก1)$กT P7N"6�0-ก!!1O2.@��FC�K�R/)&@ก�!O6-N1;7C�;9"�CK�2�4ก04ALM3M4C")-C� 

 
>&?MFNO/`�(!#9?A��4C�1F(9ก�)O/`�(!#LM!กP?9�9YN�s0�11�2.��(!# O�@� (!#24AS:  

(!#R;;?994กO)3 (!#O3�2A�� O/`�0?� P7N")9T#.?9"ก43!��"��;9" ก9"(V���ก�! (2551) MFNA@�
(!#9?A�O/`�(!#MFNOก-T;7C�:�กก�!!43/!GM��9�2�!MFN1�กOก-�R/ MK�S2?Oก-T>.O)F�0@9!@�"ก��L.G
)B;V�6O/`�(!#O!YC90@�"s S�OTQก(!#MFN63RT?Lก@ (!#O3�2A�� (!##A�1T4�(.2-0)&" V�AGR;14�S�
(.2-0)&" ;�(ก@" L.G.T�CK�2�4กRT?��ก1�ก�-N";7C�O1YN9O0-3(0O/`�>&?S2�@     ก.��O/`�>&?S2�@MFN9?A�
(!#O!YC9!4"0@�"sMFNก.@�A1�:G!B�L!"1�ก�-N";7C�L.GO)F��FA-0RT?"@�� L.G�4")9T#.?9"ก43 :B.  M-)��ก! 
(2550) MFNก.@�AA@� OTQก9?A�14ก1F)BV�6MFNR1@TF S�9��#0OTQก9?A�O2.@��FC:G1F/|�2�M�")B;V�694�
RT?Lก@ (!#O3�2A�� #A�1T4�(.2-0)&" !GT43R;14�S�(.2-0>-T/ก0-       (!#ก.B@19�ก�!MFNTYC90@9
)�!9-�P&.-� �9�ก!� 2�BT2��S:; G2.43 L.G(!#M�":-0S:T?A�O�@� R1@#@9�#3O6YN9� Oก-T(!#
P71O,!?�L.G!��MFN!B�L!"9�:U7";4C�#-T�@�04A0�� 

 
:GO2Q�RT?A@�>.;9"ก�!1FO/9!$OPQ�0$R;14�S�!@�"ก��MFN1�กOก-�!GT43/ก0- 94�R/)&@ก�!Oก-T

(!#9?A�S�OTQก�4C� O/`�/|�2�MFN1F>.ก!GM3MFN!B�L!"9�@�"0@9O�YN9"ก43OTQกMFNO/`�(!#9?A�9�@�"1�ก 
T4"�4C�L�AM�"ก�!Lก?R;/|�2�MFNTFMFN)BT#Y9ก�!/~9"ก4�R1@S2?1Fก�!)G)1;9"R;14�!@�"ก��Oก-� P7N"
>&?/ก#!9" #!& 0.9T:�>&?MFNOกFN�A;?9" #A!S2?#A�1)K�#4�S�O!YN9";9"ก�!99กกK�.4"ก��;9"�4กO!F��
S2?1�ก;7C� (T�>&?/ก#!9"9�::G)@"O)!-1S2?�4กO!F��99กกK�.4"ก��O6-N1;7C�S�A4�2�BT M�"(!"O!F��
9�:O6-N1�4NA(1"ก�!O!F��ก-:ก!!16.,7ก8� 2!Y9:4T(#!"ก�!99กกK�.4"ก��9YN�s S2?�4กO!F��99ก
กK�.4"ก��O6-N11�ก;7C� 
 



�2234 5 
 

��$%ROก��",-�.JO&*7 8�1 J1& 
 

 ��$%ROก��",-�. 
 
 :�ก,7ก8�>.;9"ก�!Z[กL33A":!MFN1F>.0@9O/9!$OPQ�0$R;14�S�!@�"ก��;9"�4กO!F��2�-"
�4C�/!GU1,7ก8�/\MFN 5 )!B/RT?T4"�FC 
 

"��#$%�&�'()* 'ก��",-�. 
 
 O6YN9,7ก8�L.GO/!F�3OMF�3>.;9"ก�!Z[กL33A":!MFN1F>.0@9O/9!$OPQ�0$R;14�S�!@�"ก��
;9"�4กO!F��2�-"!GT43/!GU1,7ก8� 

 

กO$�9��" .��' 
 
 ก.B@104A9�@�"MFNS�?S�ก�!A-:4�S�#!4C"�FC O/`��4กO!F��2�-"�4C�/!GU1,7ก8�/\MFN 5 MFNกK�.4",7ก8�
9�&@S�V�#O!F��MFN 1 /\ก�!,7ก8� 2551 (!"O!F���./!GM��A-M�� 9./�กOก!QT :.��M3B!F P7N"RT?1�
:�กก�!O.Y9กL33Oc6�GO:�G:" (purposive sampling) (T�S�?#@�T4��F1A.ก��04C"L0@ 23 ก-(.ก!410@9
0�!�"O10!;7C�R/ RT?�4กO!F��MFN>@��Oก 5$:K��A� 83 #� :�ก�4C��K�ก.B@104A9�@�"MFNRT?1�A4T#A�1
2��R;14�S0?>-A2�4" �K�>.!A1R/#K��A�2�O/9!$OPQ�0$R;14�S�!@�"ก�� L.?AO!F�".K�T43O/9!$OPQ�0$
R;14�:�ก1�กR/2��?9� L.?A04Tก.B@104A9�@�"MFN1FO/9!$OPQ�0$R;14�1�กMFN)BTL.G�?9�MFN)BT99ก S2?
O2.Y9 40 #� :7"MK�ก�!L3@"ก.B@104A9�@�"99กO/`� 2 ก.B@1T?A�A-WF randomized assignment L.G
L3@"O/`�#A3#B1L.Gก.B@1MT.9" (T�A-WFก�!:43c.�กO;?�ก.B@1 
 

8(�c4 '9c 234L07L1ก��",-�.  
 
 O#!YN9"MFNS�?S�ก�!A-:4�#!4C"�FC O/`�-�	
ก	�ก�	=>ก
�����	 8 ($��� MFN>&?A-:4�)!?�";7C� L.G
ก�!A4T#A�12��;9"R;14�S0?2�4"T?A� Lange skinfold caliper 3!-OA ก.?�1O�YC9 Triceps L.G Calf  
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L.?A�K�>.!A1#A�12��;9"R;14�S0?>-A2�4" R/2�#@�O/9!$OPQ�0$R;14�T?A�)1ก�!;9" Slaughter 

�"0/"  
 
ก��8กP��"��"9*7 9dO 
 
 1.  �
�ก�	=>กก�	�.;�0	,����,���#0����������������;�!����� Lange skinfold caliper 
�+,��0���.
��� ��ก�	�.;�0	,����,� -#��
�ก�	��#�	!��/ก�;����,:� Triceps 
�" Calf ก����ก�	������
����ก'/"�ก�;�0���ก��ก�*���������� �
���� 80 0�  
 
 2.  ��0����.,��$,��#;��ก�	��#0�������������;�!������	!��/ก�;����,:� Triceps 
�" 
Calf ก����ก�	����������ก'/"�ก�;�0���ก��ก�*���������� �
���� 50 0� -#��!)�ก�	�#(���:
� (test x 
retest method) ��ก��:��
��;��2�����#;����0��(���	"(!�)!S(�(��+��)�
���+��	�(�� (pearson 
correlation product moment)  
 
 3.  �
�����(,���0���	����,���ก�	�
��!��� ��ก?�0�!.�+�%&ก'� 0/"%&ก'�%�(�	� 
����!�������ก'�	%�(�	� $&��2;�
����ก�	-	��	���.��	"����!��� �+,���
�ก�	=>ก
�"�ก��
	��	���;��2� 
 
 4.  �	".*�.�:
�����$*�	"(�0�
�"	���"����#��ก�	�#�����;ก�*�����������	��
�"
��;����	�ก�� -#��2;�!�����<��2;���.�:
��
�"(�)!�	���"����#��ก�	�R!���!ก!�ก		� 
 
 5.  �
�ก�	��#0����������������;�!�����#;�� Lange Skinfold Caliper �	!��/
ก�;����,:� Triceps 
�" Calf  �
���	������#;����0�����	������������ ��ก(�ก�	������ 
Slaughter 
�"0/" ก����	!��ก�	�#�����:� 2 ก�*�� 
 
 6.  �
�-�	
ก	�ก�	=>ก
�����	�������ก�	�	��(��0����������	��.!��	"��ก'� (face 
validity)  
�"�	���	*�
ก;��
�;����.;ก��ก�*���#�����<����� 8 (��#���E �" 3 ��� 0,��������	� 
���+*) 
�"���%*ก	� ����" 1 .���-�� 
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 7.  �
�ก�	��#0����������������;�!�����#;�� Lange Skinfold Caliper �	!��/
ก�;����,:� Triceps 
�" Calf  �
���	������#;����0�����	������������ ��ก(�ก�	��� Slaughter 

�"0/" (1988)  ����ก�	=>ก��(��#������ 8 ��:�ก�*��0��0*�
�"ก�*���#���  
 

8. �
�������#;���!�0	�"���;��2����($!�! 
 

ก��",8(��&K)*7 9dO2�'�#,�, 
 

 �
��;��2����	��	���#;��ก�!)�ก�	#
���!�ก�		��	���;��2����!�0	�"�����($!�!-#�S�?
(/!Lก!1#916-AO09!$)K�O!Q:!&/ A-O#!�G2$;?91&.T4"�FC 

 
1.  ��0���9���� ( X ) 
�"(���������������	J�� (standard deviation) ������	�������

�������	���ก�����ก�*���#��� 
�"ก�*��0��0*� ก���
�"����ก�	=>ก(��#������ 8 
 

 2.  ��0��(���	"(!�)!S(�(��+��)�
���+��	�(�� (pearson correlation product moment)  
 

3.  ��	��������0��Oc.FN�������	������������ 	"�����ก���ก�	=>ก
�"����ก�	=>ก(��#���
��� 8 ��:�ก�*���#���
�"ก�*��0��0*� -#�ก�	�#(��0�� ���� (t-test for dependent sample) 

 
4.  ��	��������0���9����������	��������������	���ก�� ก���ก�	=>ก
�"����ก�	=>ก

(��#������ 8 	"�����ก�*���#���
�"ก�*��0��0*� -#�ก�	�#(��0�� ���� (t x test for independent 
sample) 

 
5.  ก
���#0�����(
�0� ���($!�!���	"#�� .05 
 
6.  �
��(��ก�	�!�0	�"���;��2���	2�
����	��
�"0����	��� 
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ROก��",-�.  
 
 1.  #@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��;9"ก.B@1MT.9"!G2A@�"ก@9�ก�!Z[กL.G2.4"ก�!
Z[ก)4/T�2$MFN 8 L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43.05 
 
 2.  #@�Oc.FN�O/9!$OPQ�0$R;14�S�!@�"ก��2.4"ก�!Z[ก)4/T�2$MFN 8 !G2A@�"ก.B@1MT.9"L.G
ก.B@1#A3#B1 R1@L0ก0@�"ก4�9�@�"1F�4�)K�#4�M�")U-0-MFN!GT43.05 
 
 

 *7 8�1 J1& 
 
*7 8�1 J1&-�กก��",-�.  
  

 :�ก>.ก�!A-:4�S�#!4C"�FC >&?A-:4�1F;?9O)�9L�GT4"0@9R/�FC 
 

1.  (/!Lก!1ก�!Z[กMFN>&?A-:4�)!?�";7C� )�1�!UMK�S2?O/9!$OPQ�0$R;14�S�!@�"ก��;9"
�4กO!F��2�-"�4C�/!GU1,7ก8�/\MFN 5 MFNO/`�ก.B@104A9�@�"S�ก�!MT.9".T."RT?9�@�"1F�4�)K�#4�M�"
)U-0-MFN!GT43 .05 (T�)4"Oก0:�กO/9!$OPQ�0$R;14�S�!@�"ก��2.4"ก�!Z[ก.T.":�กก@9�ก�!Z[ก L)T"
S2?O2Q�A@�(/!Lก!1MFN>&?A-:4�)!?�";7C�1F/!G)-MW-V�6S�ก�!.TO/9!$OPQ�0$R;14�S�!@�"ก�� T4"�4C� #!& 
>&?/ก#!9" >&?MFNOกFN�A;?9"L.G>&?MFN)�S: )�1�!U�K�(/!Lก!1ก�!Z[กMFN>&?A-:4�)!?�";7C�R//!G�Bก0$S�?S2?
O21�G)1ก43O6, L.GA4�0@�"sRT? 
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."�YN9..................................................... 
            >&?/!GO1-� 

                        ............./................../..................



N�(R1"ก (  
(/!Lก!1ก�!Z[กL33A":! 8 )U��F 
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/%�Jก�9ก��HIกJ��"'-� 8 �#�13 
 

S�ก�!A-:4�S�#!4C"�FC>&?A-:4�S�?(/!Lก!1ก�!Z[กL33A":! P7N"O/`�!&/L33ก�!MT.9"(T�S�?
!G�GOA.�S�ก�!Z[ก 8 )4/T�2$s .G 3 A4�s .G 51 ��MF (T�L3@"(/!Lก!1ก�!Z[กL33A":!
99กO/`� 3 �@A"T4"�FC 

�@A"MFN 1 939B@�!@�"ก�� (warm up) O/`�ก�!3!-2�!ก.?�1O�YC9 O9Q�L.G;?90@9)@A�0@�"s ;9"
!@�"ก�� ก@9�MFN:GO!-N1MK�ก�!Z[ก/!G:K�A4�MBก#!4C" O6YN9S2?!@�"ก��/!43)V�6S2?6!?91MFN:G99กกK�.4"
ก�� L.G�@A�/~9"ก4�ก�!3�TO:Q3MFN9�::GOก-T;7C�ก43ก.B@1ก.?�1O�YC9 O9Q�L.G;?90@9MFNOกFN�A;?9"ก43ก�!
O#.YN9�R2A (T�O�?�ก.B@1ก.?�1O�YC914TS2�@ s ;9"!@�"ก��MFNS�?S�ก�!O#.YN9�R2A�@A"93!@�"ก���FC
:GS�?OA.�  10 ��MF 

�@A"MFN 2 �@A"Z[ก (work out) 0�1(/!Lก!1ก�!Z[กL33A":! !A1 8 )U��F #Y9  
)U��FMFN 1 ก?�A;7C�."1?��4N" 
)U��FMFN 2 ก?�A;?�1!4CA 
)U��FMFN 3 A-N"2�?�;�L0GZ��1Y9 
)U��FMFN 4 Oก?�:40B!4) 
)U��FMFN 5 )R.T$OM?�P?��;A� 
)U��FMFN 6 A-N"9?912.4ก 
)U��FMFN 7 34�RT.-" 
)U��FMFN 8 L0G).43)�1:BT 
(T�O/`�ก�!99กกK�.4"ก��9�@�"0@9O�YN9"S�!G�GOA.�MFNกK�2�TS2?#!3 8 )U��F O/`� 1 !93 

Z[กA4�.G 3 !93 (T�1FOA.�64ก!G2A@�"L0@.G)U��F 20 A-��MF L.GS�?OA.�S�ก�!Z[ก/!G1� 31��MF 
�@A"MFN 3 �@A"#.��ก.?�1O�YC9 (cool down) O/`�ก�!3!-2�!L.G�YTก.?�1O�YC9)@A�0@�"s;9"

!@�"ก��2.4":�กZ[ก/!G:K�A4�MBก#!4C" O6YN9/!43)V�6 !@�"ก��MBก)@A�S2?ก.43)&@)V�AG/ก0- �@A"#.��
ก.?�1O�YC9�FCS�?OA.� 10 ��MF 
"��#$%�&�'() 

O6YN9.TO/9!$OPQ�0$R;14�S�!@�"ก�� ;9"�4กO!F��2�-"!GT43�4C�/!GU1,7ก8�/\MFN 5 (!"O!F��
�./!GM��A-M�� 9./�กOก!QT :.��M3B!F 
กO$�9��" .��' 

S�?ก43กB.@1MT.9" :K��A� 20 #� 
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�&.&8"O�L1ก��HIก 
 
 S�?OA.�M4C"21T 8 )4/T�2$s .G 3 A4�s.G/!G1�  50-60 ��MF (T�Z[กS�A4�:4�M!$ A4�6BW 
A4�,Bก!$ OA.� 14.00 x 15.00 �. 
 
)4/T�2$MFN A4� A40UB/!G)"#$ ก-:ก!!1 OA.� 
ก@9�Z[ก ,Bก!$ OกQ3;?91&.O6YN9�K�R/

O/!F�3OMF�3ก43>.2.4"ก�!
Z[ก 
 

�4N"�CK�2�4กL.GA4T
)@A�)&"6!?91M4C"A4T
/!-1� #A�12��;9"
R;14�S0?>-A2�4"
3!-OA ก.?�1O�YC9 
Triceps L.G Calf 

 

1-2 :4�M!$ 
6BW 
,Bก!$ 

1.O6YN9!@�"ก��S2?6!?91MFN:G
!43ก�!Z[ก 
2.O6YN9.T/!-1� R;14�S�
!@�"ก��  
 
 
3.O6YN9S2?!@�"ก��RT?#Y�ก.43
)&@)V�6/ก0- 

1.�@A"939B@�!@�"ก��
(warm up) 
2.�@A"Z[ก (work out) 
/}-340-ก�!Z[กL33
A":!O!-N104C"L0@)U��FMFN 
1-8 (3 !93) 
3.�@A"#.��ก.?�1O�YC9
(cool down) 

10 ��MF 
 
31 ��MF 
 
 
10 ��MF 

3-4 :4�M!$ 
6BW 
,Bก!$ 

1.O6YN9!@�"ก��S2?6!?91MFN:G
!43ก�!Z[ก 
2.O6YN9.T/!-1� R;14�S�
!@�"ก��  
 
 
3.O6YN9S2?!@�"ก��RT?#Y�ก.43
)&@)V�6/ก0- 

1.�@A"939B@�!@�"ก��
(warm up) 
2.�@A"Z[ก (work out) 
/}-340-ก�!Z[กL33
A":!O!-N104C"L0@)U��FMFN 
1-8 (3 !93) 
3.�@A"#.��ก.?�1O�YC9
(cool down) 

10 ��MF 
 
31 ��MF 
 
 
 
10 ��MF 

5-6 :4�M!$ 
6BW 
,Bก!$ 

1.O6YN9!@�"ก��S2?6!?91MFN:G
!43ก�!Z[ก 
2.O6YN9.T/!-1� R;14�S�
!@�"ก��  
 
 
3.O6YN9S2?!@�"ก��RT?#Y�ก.43
)&@)V�6/ก0- 

1.�@A"939B@�!@�"ก��
(warm up) 
2.�@A"Z[ก (work out) 
/}-340-ก�!Z[กL33
A":!O!-N104C"L0@)U��FMFN 
1-8 (3 !93) 
3.�@A"#.��ก.?�1O�YC9
(cool down) 

10 ��MF 
 
31 ��MF 
 
 
 
10 ��MF 
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)4/T�2$MFN A4� A40UB/!G)"#$ ก-:ก!!1 OA.� 
7-8 :4�M!$ 

6BW 
,Bก!$ 

1.O6YN9!@�"ก��S2?6!?91MFN:G
!43ก�!Z[ก 
2.O6YN9.T/!-1� R;14�S�
!@�"ก��  
 
3.O6YN9S2?!@�"ก��RT?#Y�ก.43
)&@)V�6/ก0- 

1.�@A"939B@�!@�"ก��
(warm up) 
2.�@A"Z[ก (work out) 
/}-340-ก�!Z[กL33
A":!O!-N104C"L0@)U��FMFN 
1-8 (3 !93) 
3.�@A"#.��ก.?�1O�YC9
(cool down) 

10��MF 
 
31 ��MF 
 
 
10 ��MF 

2.4"ก�!Z[ก :4�M!$ OกQ3;?91&.O6YN9�K�R/
O/!F�3OMF�3ก43>.ก@9�ก�!
Z[ก 
 

�4N"�CK�2�4กL.GA4T
)@A�)&" 
6!?91M4C"A4T/!-1� 
#A�12��;9"R;14�
S0?>-A2�4"3!-OA 
ก.?�1O�YC9TricepsL.G
Calf 
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/%�Jก�9ก��HIกJ��"'-� 8 �#�13 8 ��%6�K) 
 

)4/T�2$MFN 
#A�12�4ก;9""�� 

)U��F 

1-2 
50% 

 

3-4 
50% 

 

5-6 
60% 

 

7-8 
70% 

 

1.ก?�A;7C�."1?��4N" 60 A-��MF 60 A-��MF 60 A-��MF 60 A-��MF 
2.ก?�A;?�1!4CA 60 A-��MF 60 A-��MF 60 A-��MF 60 A-��MF 
3.A-N"2�?�;�L0GZ��1Y9 60 A-��MF  60 A-��MF  60 A-��MF  60 A-��MF  
4.Oก?�:4)0B!4) 60 A-��MF 60 A-��MF 60 A-��MF 60 A-��MF 
5.)R.T$OM?�P?��;A� 60 A-��MF 60 A-��MF 60 A-��MF 60 A-��MF 
6.A-N"9?912.4ก 60 A-��MF  60 A-��MF  60 A-��MF  60 A-��MF  
7.34�RT.-" 60 A-��MF 60 A-��MF 60 A-��MF 60 A-��MF 
8.L0G).43)�1:BT 60 A-��MF 60 A-��MF 60 A-��MF 60 A-��MF 
#A�1O!QAS�ก�!/}-340- 80 #!4C" 

0@9��MF 
80 #!4C" 
0@9��MF 

100 #!4C" 
0@9��MF 

120 #!4C"0@9
��MF 

OA.�MFNS�?S�ก�!939B@�
!@�"ก�� 

10 ��MF 10 ��MF 10 ��MF 10 ��MF 

OA.�MFNS�?S�ก�!#.��9B@� 10 ��MF 10 ��MF 10 ��MF 10 ��MF 
OA.�MFNS�?S�ก�!Z[กL0@.G
!93 

8 ��MF 8 ��MF 8 ��MF 8 ��MF 

OA.�MFNS�?S�ก�!Z[ก 3 !93 24 ��MF 24 ��MF 24 ��MF 24 ��MF 
OA.�MFNS�?S�ก�!O/.FN��
)U��FM4C"21T 21 #!4C"s.G 
20 A-��MF!A1 

7 ��MF 7 ��MF 7 ��MF 7 ��MF 

OA.�!A1 51 ��MF 51 ��MF 51 ��MF 51 ��MF 
 

21��O20B #A�1O!QAS�ก�!/}-340-21��U7" #A�1O!QAMFNกK�2�T(T�O#!YN9"S2?:4"2AG 
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��.O&8 3.6/%�Jก�9ก��HIกJ��"'-� 8 �#�13 8 ��%6�K)  
 

�#�13234 1  ก?�A;7C�."1?��4N" 
"��#$%�&�'()  O6YN964z��!G33R2.OAF��(.2-0L.G!G332��S: 
 $%ก�T)   1. 1?��4C")&" 20 OP�0-O10! 2!Y9;4C�34�RTMFN1F#A�1)&"OM@�ก4� 
   2. O#!YN9"S2?:4"2AG (metronome)  
2��8�,49�71 �Y�0!"2�?�1?��4N"2!Y934�RT 
",a3%�,���, ก?�AOM?�P?��;7C�A�"RA?3�ก.@9"L.?Aก?�AOM?�;A�0�1;7C�R/ ก?�AOM?�P?��."6YC� L.?A

ก?�AOM?�;A�0�1."1�)&@M@�O!-N10?� #A�1O!QAS�ก�!ก?�AกK�2�T(T�S�?O#!YN9"S2?
:4"2AG 

 

 

 

N�;R1"ก234 1  L)T"ก�!ก?�A;7C�."1?��4N" 
 

 

 

 

 

 

 



 83 

�#�132342  ก?�A;?�1!4CA 
"��#$%�&�'() O6YN964z��!G33R2.OAF��O.Y9TL.G!G332��S: 
 $%ก�T) !4CAMK�T?A�M@9P.V.C.)&" 10OP�0-O10! :K��A� 16 94� O!F�"ก4�O/`�LUA09�.7ก 2 

LUAs.G 8 94� (T�:4T!G�G2@�"!G2A@�"!4CA 30 OP�0-O10! 
2��8�,49�71 �Y�04A0!"24�2�?�O;?�2�!4CA 
",a3%�,���, �กO;@�ก?�AOM?�;?�1!4CA(T�S�?#A�1O!QAMFN)1NK�O)19 :�ก!GM4C"U7"!4CA94�)BTM?��L.?A

O/.FN��LUA:�ก!GM4C"ก.431�O!-N10?�S21@   :BTO!-N10?� #A�1O!QAS�ก�!ก?�AOM?�
กK�2�T(T�O#!YN9"S2?:4"2AG 

 

 
 

N�;R1"ก234 2  L)T"ก�!ก?�A;?�1!4CA 
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�#�13234 3 A-N"2�?�;�L0GZ��1Y9 
A4�#$%�&�'() O6YN964z��!G33R2.OAF��(.2-0L.G!G332��S: 
2��8�,49�71 �Y�04A0!"L31Y9S2?;���ก436YC�RA?;?�".K�04A 
",a3%�,���, A-N"�กOM?�;7C�1�T?��;?�".K�04AS2?;?�"OM?�L0GZ��1Y9MFNA�"RA? M4C"OM?�P?��L.GOM?�;A�

).43ก4� #A�1O!QAS�ก�!/}-340-กK�2�T(T�O#!YN9"S2?:4"2AG 
 
 

 

 
 

N�;R1"ก234 3  L)T"ก�!A-N"2�?�;�L0GZ��1Y9 
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R 

1
L R 

1
L 

�#�13234 4  Oก?�:40B!4)   
"��#$%�&�'() O6YN964z��!G33R2.OAF��O.Y9TL.G!G332��S: 
 $%ก�T)  1. 0�!�"Oก?��@9";��T 90 x 90 OP�0-O10! 
  2.O#!YN9"S2?:4"2AG (Metronome) 
   
",a3%�,���,��%6�K)234 1-4 
2��8�,49�71 S2?>&?O;?�!43ก�!Z[ก �Y�S2?OM?�P?��L.GOM?�;A�9�&@S��@9" 2  
",a3%�,���, ก?�AOM?�P?��R/A�"MFN�@9" 1 ก?�AOM?�;A�R/A�"MFN 3 24�2�?�R/M�"OT-10.9TOA.�

ก?�AOM?�P?��ก.431�A�"MFN�@9" 2 L.Gก?�AOM?�;A�ก.43A�"MFN�@9"2 �43O/`� 1 !93 
#A�1O!QAS�ก�!ก?�AกK�2�T(T�S�?O#!YN9"S2?:4"2AG (V�6>�AกMFN 4) 

 
 

 
 
 
 
 
 
 
 

 
N�;R1"ก234 4  L)T"M-,M�"ก�!ก?�AOM?�)4/T�2$MFN1-4 
 

 
 
 
 
 
 

 

7 8 9 

 4  5 6 

1 2 3 
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",a3%�,���,��%6�K)234  5-8 
2��8�,49�71 S2?>&?O;?�!43ก�!Z[ก �Y�S2?OM?�P?��9�&@S��@9"MFN 1 L.GOM?�;A�9�&@S��@9"MFN 2  
",a3%�,���, ก?�AOM?�P?��R/A�"MFN�@9"MFN 4 ก?�AOM?�;A�R/A�"MFN�@9"MFN 5 L.Gก?�AOM?�P?��R/A�"MFN

�@9"MFN 7 L.Gก?�AOM?�;A�R/A�"MFN�@9"MFN 8 :�ก�4C�ก?�AOM?�P?��U9�2.4"ก.431�MFN
�@9"MFN 4 ก?�AOM?�;A�U9�2.4"ก.431�A�"MFN�@9"MFN 5 L.Gก?�AP?��U9�ก.431�MFN�@9"MFN 
1 L.Gก?�AOM?�;A�ก.431��4"�@9"MFN 2 �43O/`� 1 !93 #A�1O!QAS�ก�!ก?�AกK�2�T
(T�S�?O#!YN9"S2?:4"2AG (V�6>�AกMFN 5) 

 
 
 
 
 
 
 
 
 
 
 

 
N�;R1"ก234 5  L)T"ก�!ก?�AOM?�)4/T�2$MFN 5-8 
 
 
 
 
 
 
 
 
 
 

7 8 9 

 4  5 6 

1 2 3 
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�#�13234 5  )R.T$OM?�P?��;A�  
"��#$%�&�'() O6YN964z��!G33R2.OAF��O.Y9TL.G!G332��S: 
 $%ก�T) 1. 0FO)?�T?A�OM/ก�A#A�1��A 5 O10! :K��A� 2 O)?� (T�S2?M4C")9"O)?� ;��� ก4�

L.G2@�"ก4� 10 O10! 
 2. 0.43O10! 
 3. O#!YN9"S2?:4"2AG 
2��8�,49�71 �Y�04A0!" 1Y9M4C")9";?�":43O9A 
",a3%�,���, )R.T$OM?�R/M�"P?�� O/`�!G�GM�" 10 O10! L.G)R.T$OM?�ก.431�M�"T?��;A�

#A�1O!QAS�ก�!)R.T$OM?�กK�2�T(T�S�?O#!YN9"S2?:4"2AG 
 

 
 

N�;R1"ก234 6  L)T"ก�!)R.T$OM?�P?��;A� 
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�#�132346  A-N"9?912.4ก  
"��#$%�&�'() O6YN964z��#A�1#.@9"L#.@AA@9"RA 
 $%ก�T) 1. 2.4ก 2 94�(T�A�"2@�":�กก4� 5 O10! 
 2. 0.43O10! 
2��8�,49�71 �Y�9�&@2�?�O)?�O!-N1 
",a3%�,���, A-N"O#.YN9�04AR/;?�"2�?�!G�GM�" 5 O10! O1YN9U7"2.4กMFNA�"RA?9?91A-N"U9�2.4"

ก.431��4":BTO!-N10?� #A�1O!QAS�ก�!A-N"กK�2�T(T�O#!YN9"S2?:4"2AG 
 

 

 

N�;R1"ก234 7  L)T"ก�!A-N"9?912.4ก 
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�#�13234 7  34�RT.-"  
"��#$%�&�'() O6YN964z��#A�1#.@9"L#.@AA@9"RA 
 $%ก�T)  :4TO0!F�134�RT.-"A�"!�3ก436YC� (T�1F!G�G2@�"!G2A@�"�@9" 30 OP�0-O10! 2 �BT  
2��8�,49�71 �Y�OM?��-TS2?OM?�P?��L.GOM?�;A�9�&@MFNT?��2�?�;9"34�RT.-" 
",a3%�,���, ก?�AOM?�P?��R/MFN�@9"MFN 1 L.?Aก?�AOM?�;A�R/�-T 2.4":�ก�4C�ก?�AOM?�P?��R/MFN�@9"MFN 

2 L.?Aก?�AOM?�;A�R/�-T/}-340-O�@�OTF�Aก4��FC:�U7"�@9")BTM?�� L.?AO/.FN��R/S�?
34�RT.-"�BTMFN)9":�ก!GM4C"�@9")BTM?��L.?Aก.431�O!-N10?�S21@9Fก#!4C" �43O/`� 1 
!93 (T�#A�1O!QAS�ก�!ก?�AOM?�/}-340-กK�2�T(T�O#!YN9"S2?:4"2AG 

 

 

 

N�;R1"ก234 8  L)T"ก�!ก?�AOM?�;?�134�RT.-" 
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�#�13234 8  L0G).43)�1:BT  
"��#$%�&�'() O6YN964z��#A�19@9�04A 
2��8�,49�71 �Y�04A0!"1Y9M4C";?�":43O9A 
",a3%�,���, O1YN9RT?�-�)4��� S2?O!-N1/}-340-(T� �ก1Y9M4C")9";?�"�?��1�:43MFNR2.@  L.G,F!8G

0�1.K�T43 :�ก�4C�S2?�?��1Y91�:43MFNR2.@9Fก#!4C" L.G)BTS2?�?��1Y9ก431�:43O9A
ก.43)&@M@�O!-N10?� �43O/`� 1 �BT /}-340-O�@�OTF�Aก4��FC (T�#A�1O!QAS�ก�!/}-340-
กK�2�T(T�O#!YN9"S2?:4"2AG 

 

 
N�;R1"ก234 9  L)T"ก�!L0G).43)�1:BT 
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 ก�� � $�1���'ก�. 
 
 ก@9�ก�!Z[ก >&?!43ก�!Z[ก:G0?9"MK�ก�!93B@�!@�"ก��O6YN9O0!F�1ก.?�1O�YC9 L.G!G33ก�!
MK�"��0@�"s ;9"!@�"ก��S2?6!?91MFN:GMK�"��RT?9�@�"1F/!G)-MW-V�6 L.G�@A�/~9"ก4�ก�!3�TO:Q3MFN
9�::GOก-T;7C�ก43ก.?�1O�YC9 O9Q� L.G;?90@9S�ก�!O#.YN9�R2A P7N"1F!��.GO9F�TS�ก�!/}-340-T4"�FC 
 

M@�Z[ก ก.?�1O�YC9L.G;?90@9MFNZ[ก OA.� 

. �Y�O;�@"/.��OM?�O2�F�TL;�O2�Y9
,F!8G 

ก.?�1O�YC9�@9" L;� R2.@ L.G
2.4")@A�3� 

10 A-��MF 

2. T7";?9,9กR/T?��2.4" L;� R2.@ 2.4")@A�3� ;?�".G10 A-��MF  
3. T7";?9,9กO9�04AT?��;?�" L;� R2.@ ก.?�1O�YC9;?�".K�04A ;?�".G 10 A-��MF 
4. �@9).43;� )G(6ก 0?�;�T?��2.4" ;?�".G 15 A-��MF 
5. #BกO;@�- 04C"O;@�ก?104A 0?�L;� ;?�".G 10 A-��MF 
6. �4N"ก?104AO2�F�T;� ก.?�1O�YC92.4" 0?�;�T?��S� ;?�".G 10 A-��MF 
7. �4N">FO)YC9 0?�;�T?��S� 10 A-��MF 
8. �4N"3-T04A 21B�#9 O9A #9 ;?�".G 10 A-��MF 

. 21B�L;�M4C")9"R/T?��2�?�L.G
T?��2.4" 

R2.@ T?��.G 10 #!4C" 

10. �Y�ก�"L;�3-T.K�04AP?��;A� O9A L.G.K�04A 20 #!4C" 

11. �Y��@9�B3O;@�;7C�." 24AO;@� 20 #!4C" 

12. �Y�ก?1L0G).43/.��OM?� ก.?�1O�YC9.K�04A 10 #!4C" 

13. )34T;?91Y921B�;?9OM?� ;?91Y9L.G;?9OM?� ;?�".G 10 #!4C" 
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