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 ���/�: ก����:�# /;1/��<='>�0&�*+��?@"�Aก.�<! B' C"�DE!>F�#G�*�H�I�� ) ��B/@ 2 J 1'11"�C"�  
DE!JI!H��ก��&'CK�� ��0��/�����ก�	��1
�: BL�ก���Aก.�J DE!>F�#�H�I�� ) ��B/@ 2 "�#'<�;��<M 35 >OCA; (>        
B/@(�!��Hก����ก.�J G���#�H�PKE�C/#��QP�1��0�ก/#�<� �0I�M���� B/@ 1 <'P�*1 2557 R 30 ก� #�#  2558 
G�#�กSHC!"1EP#!" IP��:�กT� C!"1EP"��PSกB�" �ก&+ �Aก.�<! B' B��<��B��ก����B#+B�;�J �D กDE!>F�# "ก
�P0�D กDE!>F�#J  J I1��*M�H��ก��B��ก����B#+ *M�#� *M�<��:B��I!"�>U�H�<�ก�� �P0*M���&�'B��
ก����B#+ ��#�� C!"1EPก��J)!B���#�ก�&'CK���P0<! B' ก����ก.�<�1กP'M1DE!>F�#�H�I��  2�ก�	��1
�: 
J >O�H>�01�� 2558 1/DE!>F�#�H�I�� ) ��B/@ 2 B�;�I1� 4,413 ��# &M� JI�M�>W ���I��� (69.4%)       
"�#'�QP/@# 60.6±10.5 >O �P0(1M1/K��0�B�ก^!"  (65.1%) J DE!>F�# "ก 4,288 ��# 1/ก��J)!H��ก���QP/@# 3.8 
*��;�/��#/>O �P0J DE!>F�#J  784 ��# 1/ก��J)!H��ก���QP/@# 1.3 *��;�/��#/>O �P01/��  " �QP/@# 13.6 �� /��#/>O 
<! B' ก����ก.���1B�;�I1�C"�DE!>F�#�H�I�� ) ��B/@ 2 �BM�ก�H 29,315,121 H�B (DE!>F�# "ก 63.2%, DE!>F�#
J  36.8%) J �D กDE!>F�# "ก <! B' ก����ก.��QP/@#�BM�ก�H 4,321.0 H�B/��#/>O (77.4% �>W <! B' *M�#�) 
J �D กDE!>F�#J 1/<! B' ก����ก.��QP/@#�BM�ก�H 13,758.7 H�B/��#/>O (48.9% �>W <! B' *M�H��ก��        
B��ก����B#+ ) J กP'M1DE!>F�#B/@ (1M1/K��0�B�ก^!"  <! B' ก����ก.�J �D กDE!>F�# "ก�BM�ก�H 
2,862.3±2,619.0 (*M�1��#T�  2,312.2) H�B/��#/>O �P0J DE!>F�#J �BM�ก�H 9,202.4±14,332.1 (*M�1��#T�  
4,236.0) H�B/��#/>O &M� J กP'M1DE!>F�#B/@1/K��0�B�ก^!"  <! B' ก����ก.�J �D กDE!>F�# "ก�BM�ก�H 
6,306.0±9,013.7 (*M�1��#T�  4,741.0) H�B/��#/>O �P0J �D กDE!>F�#J �BM�ก�H 15,609.1±26,255.1 
(*M�1��#T�  6,999.0) H�B/��#/>O G�#J กP'M1B/@1/K��0�B�ก^!" B�;�IP"��P?"�C ���PSก�P0C ��JI�M      
1/<! B' ก����ก.�&E�&'� 3	�42�ก�	��1
�: ก����ก.�G�*�H�I�� ) ��B/@ 2 1/<! B' &E�G�#�Q��0J กP'M1
DE!>F�#B/@1/K��0�B�ก^!"  ��� �; ก��>̀"�ก� �P0*�H*'1G�*�H�I�� �P0K��0�B�ก^!" B/@1/>�0&�B��K��:0
)M�#P�>a�I��P0*M�J)!:M�#�!� &'CK��  
 


/�3/�

5: <! B' B��<��B��ก����B#+, *M�J)!:M�#B��&'CK��, <! B' ก����ก.�, G�*�H�I�� ) ��B/@ 2  
��	3�	��3
�6�3�	7.�3�� 2560; 13 ( �
����6�): 382-394 
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Costs of Type 2 Diabetes Treatment in Phukhieo Chalermprakiat Hospital 
Thanyaporn Kerdsak na Wangnoi1, Surasak Chaiyasong2*, Krisanee Saramunee2 

 

Abstract 
Introduction: The objective of this study is to determine cost of treatment for type 2 

diabetes mellitus (T2DM) in healthcare providerzs perspective. Methods: Data of T2DM patients aged 
35 years or above who received the treatment in Phukhieo Chalermphrakiat hospital during 1 October 
2014 R 30 September 2015 were retrospectively collected from electronic database. This study 
measured direct medical costs occurred at out-patient (OP) and in-patient (IP) departments including 
medical service, drug, laboratory test, and medical material costs. Healthcare utilization and costs 
were described across T2DM patient groups. Results: In fiscal year 2015, there were 4,413 T2DM 
patients. Most of them were female (69.4%), aged 60.6±10.5 years, without complication (65.1%). 
Among 4,288 out-patients, average OP visit was 3.8 times/out-patient/year, and among 784 in-
patients, average IP visit and length of stay were 1.3 times/in-patient/year and 13.6 days/in-
patient/year. Total cost of T2DM treatment was 29,315,121 baht (63.2% OP cost and 36.8% IP cost). 
Average OP cost was 4,321.0 baht/out-patient/year (77.4% accounted for drug cost) and average IP 
cost was 13,758.7 baht/in-patient/year (48.9% accounted for medical service cost). For the patients 
without complication, OP cost was 2,862.3±2,619.0 (median 2,312.2) baht/out-patient/year and IP 
cost was 9,202.4±14,332.1 (median 4,236.0) baht/in-patient/year. For the patients with complication, 
OP cost was 6,306.0±9,013.7 (median 4,741.0) baht/in-patient/year and IP cost was 
15,609.1±26,255.1 (median 6,999.0) baht/in-patient/year. These costs were the highest in the patients 
with both micro and macrovascular complications. Conclusion: Treatment of T2DM is costly in 
particular patients with complication. Effective prevention and control of diabetes and its complication 
would reduce health burden and expenditure. 
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���/� 
G�*�H�I�� �>W I A@�J G�*(1M<��<M"B/@

&L�*��B/@BL�JI!�ก��*��1&E��&/#B��&'CK��B�;�:�ก
K��0C"�G�*�H�I�� �P0K��0�B�ก^!" <M��� 
"�*+ก��" �1�#GPก��#�� �M� J  � .�.  2551 
G�*�H�I�� �>W &��I<'C"�ก���&/#)/��<C"�
>�0)�ก�GPก=A� 1.3 P!� *  (World Health 
Organization, 2011) กM"K��0G�*=A� 46.8 P!� >O
&'CK��0 (DALYs) (Institute of Health Metrics 
and Evaluation, 2014) J >�0�B�(B#J >O �.�. 
2552 G�*�H�I��  �>W &��I<'C"�ก���&/#)/��<=A� 
28,000 *  �P0=?"�>W G�*"� ��H 1 &L�I��H
>�0)�ก�I��� G�#กM"K��0G�* 380,000 >O&'CK��0 
(�!"#P0 8.6 C"�K��0G�*B�;�I1�) (Burden of 
Disease Thailand, 2009)  

ก��P�"�<��ก��<�#:�กG�*�H�I�� �P0
ก��I#'�ก�����@1CA; C"�G�*�H�I�� �>W �>̀�I1�#
&L�*��J ก��P�K��0G�*กP'M1G�*(1M<��<M"�0��HGPก 
(non-communicable disease global target) (World 
Health Organization, 2013)  "ก:�กก����ก.��P!� 
ก��>̀"�ก� G�*�H�I�� ) ��B/@ 2 �)M  ก��*��ก�"�J 
กP'M1�&/@#��P!�BL�ก��>̀"�ก� J DE!B/@1/*��1�&/@#� 1/
��#�� �M��>W 1�<�ก��B/@1/>�0&�B��DP�P0*��1*'!1*M� 
(Li et al., 2010; Herman, 2015) ^A@�&M� JI�M�>W 
ก���Aก.�J <M��>�0�B� &L�I��H>�0�B�(B#1/I A@�
ก���Aก.�B/@>�0�1� *��1*'!1*M�J ก��>̀"�ก� ก���ก��
G�*�H�I�� J DE!B/@1/"�#' 35 >OCA; (> (Phuribancha   
et al., 2012) ^A@�#��(1M*�"H*P'1=A�DPB/@<�11��P0
*M�J)!:M�#J ก����ก.�IP���>W G�*�H�I�� �P!�  

G���#�H�PKE�C/#��QP�1��0�ก/#�<� �>W 
G���#�H�P)'1) C ��JI�M ^A@��>W &=� �#�H�P
�0��HB'<�#KE1��0��H&E� (J >O�H>�01�� 2558 1/
DE!>F�#1���HH��ก���D กDE!>F�# "ก 241,460 *��;� �P0
1/DE!>F�#J B�;�I1� 64,240 ��# *���>W  74,114 �� 
 "  1/"�<��*�"��</#��>W  �!"#P0 84.60) (Phukhieo 

Chalermprakiat hospital, 2015) J >O�H>�01�� 
2555-2558 DE!>F�#B/@1���HH��ก��J �D กDE!>F�# "ก
1�กB/@&'�*?"DE!>F�#�H�I��  �P0G�*�H�I�� �>W 
&��I<'C"�ก���C!���Hก����ก.�J �D กDE!>F�#J �>W  
3 "� ��H��กC"�G���#�H�P ^A@�BL�JI!�ก��ก��J)!
B���#�ก�&'CK���P0�H>�01��:L� � 1�กJ ก��
�E�P��ก.�G�*�H�I��  �<M#��(1M1/C!"1EP<! B' J ก��
��ก.�DE!>F�#G�*�H�I�� ��?@"�>W C!"1EPJ ก��H��I��
:��ก��ก��J)!B���#�ก�B/@1/"#M��:L�ก��C"�G���#�H�P  

ก���Aก.�<! B' ก����ก.�G�*�H�I�� B/@
DM� 1�C"�>�0�B�(B# 1/ก���Aก.�J G���#�H�P
)'1) C �� 30 �</#� (Chumnui, 2008; Riewpaiboon 
et al., 2011) G���#�H�PB�@�(> (Chatterjee et al., 
2011; Tantivipanuwong, 2005) I�?"G���#�H�P
C ��JI�M (Kanglee, 2014) BL�ก���Aก.�J B'กกP'M1
"�#'�P01�ก L��& "<! B' ก����ก.�J K����1C"�
DE!>F�#�H�I�� B�;�I1� #��1/ก���Aก.�J G���#�H�P
)'1) C ��JI�M�P0��#�� <! B' �#ก<�1กP'M1
DE!>F�#B/@1/K��0�B�ก^!" "#EM"#M��:L�ก��  

��� �; ก����:�# /;1/��<='>�0&�*+��?@"�Aก.�
<!  B'  ก�� �� ก.� G �* �H�I�� ) � �B/@  2 J  
G���#�H�PKE�C/#��QP�1��0�ก/#�<� G�#J)!1'11"�
C"�DE!JI!H��ก��&'CK��  
 
��0��/�����ก�	��1
� 
 ก����:�# /; �>W ก���Aก.��)������ � 
(descriptive study) ���*��0I+<! B' ก����ก.�
G�*�H�I�� ) ��B/@ 2 J 1'11"�C"�DE!JI!H��ก��
&'CK�� (healthcare providerzs perspective) G�#
��H��1C!"1EP:�กT� C!"1EP"��PSกB�" �ก&+C"�
G���#�H�P ก���A ก.� /; DM � ก���� H�"�:�ก
*�0ก��1ก��:��#���1ก����:�#J 1 '.#+ 1I���B#�P�#
1I�&��*�1 �1?@"�� B/@ 27 1�=' �#  2559   
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3_�����6̀ก��a�"ก��-!�
�.�-��  
BL�ก���Aก.�J G���#�H�PKE�C/#��QP�1

��0 �ก/#�<�  :� �I���)�#KE 1�   กP'M 1<� �"#M �� J 
ก���Aก.� /;�>W DE!>F�#�H�I�� ) ��B/@ 2 B/@1���H
H��ก��J )M���� B/@ 1 <'P�*1 �.�. 2557 =A��� B/@ 30 
ก� #�#  �.�.2558 "�#'<�;��<M 35 >OCA; (> (�!��H
ก���� �:Q�#:�ก��B#+�M��>W G�*�H�I�� ) ��B/@ 2 
I�?"1/�I�& ICD-10 �>W  E110-E119 �HM�DE!>F�#�>W  
4 กP'M1 (�!�กM 

1) กP'M1B/@(1M1/K��0�B�ก^!"  
2) กP'M1B/@1/K��0�B�ก^!" B/@IP"��P?"�

C ���PSก (microvascular complication) 
(�!�กM *��1D��>ก<�C"�(< (nephropathy), 
*��1D� �>ก<� C "� :">� 0&�B<� 
(retinopathy) �P0 *��1D��>ก<�C"��0HH
>�0&�B&M� >P�# (neuropathy) 

3) กP'M1B/@1/K��0�B�ก^!" B/@IP"��P?"�
C ��JI�M(macrovascular complication) 
(�!�กM G�*IP"��P?"�I��J: (coronary 
heart disease) �P0G�*IP"��P?"�&1"� 
(stroke) 

4) กP'M1B/@1/K��0�B�ก^!" B�;�B/@IP"��P?"�
C ���PSก�P0JI�M (microvascular and 
macrovascular complication) 

�
	b� .� !b.� � ก�	 ��1
 � a�" �
c��. �
ก�	6̀ก��������  

ก���Aก.� /; J)! �HHH� BAกC! "1E P:�ก
T � C! " 1E P "� � PS ก B � " � ก &+ C " � G � �� #� H� P 
>�0ก"H�!�#C!"1EPB�@�(>C"�DE!>F�# ก���� �:Q�#G�* 
K��0�B�ก^!"  ก��J)!B���#�ก�&'CK���P0*M�
��ก.��#�H�P B�;�J �D กDE!>F�# "ก�P0DE!>F�#J  
ก���Aก.�<! B' "��H�#�>W  3 C�; <" ��� /;  

Cost identification: �Aก.�<! B' B��<��
B��ก����B#+ (direct medical cost) B/@�ก��CA; J 

G���#�H�P G�#�0H'��#ก��C"�<! B' J I1��
*M�H��ก��B��ก����B#+  *M�#� *M �<��:B��
I!"�>U�H�<�ก�� �P0*M���&�'ก����B#+ 

Cost measurement: BL�ก�������#ก��
<! B' I�?"ก��J)!B���#�ก�B/@�ก��CA; J )M�� 1 >O B�;�
J �D กDE!>F�# "ก�P0DE!>F�#J  

Cost valuation: JI!*M�C"�<! B' �<MP0
��#ก��:�ก<! B' C"�G���#�H�P G�#I1��*M�#�
JI!*M �<�1<! B' *M �#�C"�G���#�H�P  &M � 
*M � H �� ก � � B � � ก � � � � B #+  *M � < � � : B � �
I!"�>U�H�<�ก�� �P0*M���&�'ก����B#+ (�!:�ก"�<��
*M�H��ก��&�����&'C&L�I��H&=� �#�H�PC"�B��
��)ก�� �>P��>W <! B' �!�#"�<��&M� <! B' <M"
��*���/#ก�กSH (ratio of cost to charge) ^A@�
G���#�H�P)'1) 1/*M��BM�ก�H 1.45  

 ก�	���
	�"�7��.!��  
H� BAกC!"1EP<! B' �P0ก��J)!B���#�ก�

&'CK��J G>��ก�1 MS Excel �P0 SPSS ���*��0I+
C!"1EPG�#J)!&=�<��)������ � &L�I��H<���>��HH
กP'M1 �)M  ��� กP'M1"�#' �P0>�0��<�ก���:SH>F�# 
 L��& "DP�>W *��1=/@�P0�!"#P0 &L�I��H<���>�
�HH<M"� ?@"� �)M  :L� � *��;�B/@1���HH��ก�� <! B' J 
ก����ก.�  L��& "DP�>W *M��QP/@# &M� �H/@#��H 
1�<�T�  *M�1��#T�  *M�&E�&'��P0*M�<@L�&'�  

 
2�ก�	��1
�   
 J >O�H>�01�� 2558 G���#�H�PKE�C/#�
�QP�1��0�ก/#�<�1/DE!>F�#G�*�H�I�� ) ��B/@  2 
B�;�I1� 4,413 ��# 1/"�#'�QP/@# 60.6±10.5 >O �>W 
���I��� �!"#P0 69.4 �P01/K��0�B�ก^!" �!"#P0 
34.9 (<����B/@ 1)  

ก��J)!H��ก��&'CK��J  12 ��?"  �H�M� 
J �D กDE!>F�# "ก 1/DE!>F�#:L� �  4,288 ��# J)!
H��ก���QP/@# 3.8 *��;�<M"��#<M">O &M� J �D ก
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DE!>F�#J  1/DE!>F�#:L� �  784 ��# J)!H��ก���QP/@# 
1.3 *��;�<M"��#<M">O �P01/��  " �QP/@# 13.6 �� <M"
��#<M">O 

<! B' ก����ก.���1B�;�I1�C"�DE!>F�#
�H�I�� ) ��B/@  2 �BM�ก�H 29,315,121 H�B 
�HM��>W <! B' J �D กDE!>F�# "ก 18,528,328 
H�B �P0<! B' J �D กDE!>F�#J  10,786,793 H�B 
(*���>W �!"#P0 63.2 �P0 36.8 <�1PL���H) G�#

<! B' J �D กDE!>F�# "ก&M� JI�M1�:�ก*M�#� 
(�!"#P0 77.4) &M� �D กDE!>F�#J &M� JI�M1�:�ก
*M�H��ก��B��ก����B#+ (�!"#P0 48.9) �1?@"*���>W 
<! B' �QP/@#<M "DE! >F�#B/@ � C!���HH��ก��  �BM�ก�H 
6,642.9 H�B<M"��#<M">O (&L�I��HDE!>F�#�D ก
DE!>F�# "ก�BM�ก�H 4,321 H�B<M"��#<M">O �P0
&L�I��HDE!>F�#�D กDE!>F�#J �BM�ก�H 13,758.7 H�B
<M"��#<M">O) (�E>B/@ 1)  

 
��	����� 1 P�ก.�0C"�DE!>F�#J ก���Aก.� 

�
ก�d"  1/���� (n=4,413)   	�.��" 
��� 

)�# 1,350 30.6 
I��� 3,063 69.4 

กP'M1"�#'  
 !"#ก�M� 40 >O 80 1.8 
40 - 50 >O 746 16.9 
51 - 60 >O 1,383 31.3 
1�กก�M� 60 >O 2,204 49.9 

"�#' (>O), Mean±SD 60+10.5  
K��0�B�ก !̂"  

(1M1/G�*�B�ก !̂"  2,874 65.1 
1/ 1 G�* 1,265 28.7 
1/ 2 G�* 259 5.9 
1/ 3 G�* I�?"1�กก�M� 15 0.3 

K��0�B�ก !̂" B/@IP"��P?"�C ���PSก (n = 1,776) 
Nephropathy 1,341 30.4 
Retinopathy 379 8.6 
Neuropathy 56 1.3 

K��0�B�ก !̂" B/@IP"��P?"�C ��JI�M (n = 256) 
Coronaryheart disease 170 3.8 
Stroke 86 1.9 
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	�4��� 1 <! B' ก����ก.�B�;�I1�C"�DE!>F�#G�*�H�I�� ) ��B/@  2 
 

*M�#�J ก����ก.�G�*�H�I�� ) ��B/@  2 
B�; �I1� 16,701,307 H�B �>W *M �#��H�I��  
8,600,013 H�B (�!"#P0 51.5) �#ก�>W #��H�I�� 
) ����H>�0B�  *?" glibenclamide, glipizide, 
metformin �P0#�Q/�"� ^EP�  �!"#P0 2.3, 18.1, 9.0 
�P0 30.5 <�1PL���H &M� *M�#�B/@�IP?"�>W #�B/@J)!J 
ก����ก.�K��0�B�ก^!"  J DE!>F�#�H�I�� ) ��B/@ 2 
B�;�I1� 4,413 ��# �>W DE!>F�#B/@J)!#��Q��0�H�I�� 
) ����H>�0B�  (กP'M1 sulfonylureas �P0กP'M1 
biguanides) 3,058 ��# G�#DE!>F�#กP'M1 /;1/*M�#�
B�;�I1� 5,788,673 H�B �!"#P0 34.7 (��1B�; �#�
�H�I�� �P0#���ก.�G�*"?@ ) DE!>F�#B/@<!"�J)!#�Q/�
"� ^EP�  1/ 714 ��# 1/*M�#�B�;�I1� 5,979,067 H�B 
(�!"#P0 35.8) �P0DE!>F�#B/@J)!B�;�#��H�I�� ) ��

��H>�0B� �P0Q/� 1/ 641 ��# 1/*M�#�B�;�I1� 
4,933,566 H�B (�!"#P0 29.5) �1?@":L�� ก<! B' ก��
��ก.�<�1กP'M1C"�DE!>F�#G�*�H�I�� ) ��B/@ 2 (�!�กM 
กP'M1B/@(1M1/K��0�B�ก^!"  กP'M1B/@1/K��0�B�ก^!" B/@
IP"��P?"�C ���PSก กP'M1B/@1/K��0�B�ก^!" B/@IP"�
�P?"�C ��JI�M �P0กP'M1B/@1/K��0�B�ก^!" B�;�B/@
IP"��P?"�C ���PSก�P0JI�M �H�M� <! B' �D ก
DE!>F�# "ก (OPD cost) J กP'M1B/@(1M1/K��0�B�ก^!"  
1/*M��QP/@#�BM�ก�H 2,862.3 ± 2619 H�B<M"��#<M">O 
*M�1��#T� �BM�ก�H 2,312.2 (57.2 R 45,008.6) H�B
<M"��#<M">O �P0J กP'M1B/@1/K��0�B�ก^!" 1/*M��QP/@#
�BM�ก�H 6,306.0 ± 9,013.7 H�B<M"��#<M">O *M�1��#
T� �BM�ก�H 4,741.0 (134.0 R 184,312.0) H�B<M"
��#<M">O G�#J กP'M1B/@1/K��0�B�ก^!" B�;�B/@IP"�

H�B/>O 
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�P?"�C ���PSก�P0JI�M 1/<! B' &E�B/@&'� &L�I��H
<! B' �D กDE!>F�#J  (IPD cost) J กP'M1B/@(1M1/
K��0�B�ก^!"  1/*M��QP/@#�BM�ก�H 9,202.4 ± 
14,332.1 H�B<M"��#<M">O  *M�1��#T� �BM�ก�H 
4,236.0 (653.8 R 115,474.0) H�B<M"��#<M">O �P0

J กP'M1B/@1/K��0�B�ก^!"  1/*M��QP/@#�BM�ก�H 
15,609.1 ± 26,255.1 H�B<M"��#<M">O *M�1��#T� 
�BM�ก�H 6,999.0 (621.0 R 206,963.0) H�B<M"��#<M"
>O G�#J กP'M1B/@1/K��0�B�ก^!" B�;�B/@IP"��P?"�
C ���PSก�P0JI�M1/<! B' &E�B/@&'� (<����B/@ 2)  

��	����� 2 <! B' ก����ก.�G�#��1 :L�� ก<�1G�*�B�ก^!"   
	��ก�	������ ������ก�		
ก�����	�! (���/	��/4h), Mean±SD, Median 

j!-!��	
a�	กk�.� Microvascular 
complications 

Macrovascular 
complications 

Micro and 
Macrovascular 
complications 

a2�ก2��4l���.ก n = 2,681 n = 1,409 n = 114 n = 84 
*M�H��ก��B��

ก����B#+ 
184.2±97.8, 172.4 243.5±102.9, 269  207.6±95.1, 220.7 247.0±109.1, 

537.9 
*M�#� 2,254.3±2439.1, 

1,615.0  
5,052.4±8,790.1, 

3,419.0  
4,239.9±3,557.7, 

3,294.5 
8,272.7±11,044.5, 

5,893.0 
*M�<��:B��

I!"�>U�H�<�ก�� 
421.3±331.1, 413.8  548.1±366.0, 531.0  455.1±332.1, 406.9 559.2±337.9, 

537.9 
*M���&�'ก����B#+ 2.4±22.2, 0.0  2.7±23.5, 0.0 5.5±33.3, 0.0 15.1±55.1, 0.0 

��1 2,862.3±2,619.4, 
2,312.2 

5,846.8±9,015.3, 
4,258.8 

4,908±3,733.9, 
3,931.5 

9,094.1±1,1243, 
6,772.0 

a2�ก2��4l���� n = 415 n = 244 n = 81 n = 44 
*M�H��ก��B��

ก����B#+ 
4,326.3±7,711.1, 

1,841.1 
5,730.2±13126.7, 

2,206.9 
2,513.5±2,179.6, 

1,875.9 
5,172.9±4,191.6, 

3,889.7 
*M�#� 2,566.6±4,664.2, 

842.0 
3,426.3±7,604.5, 

990.0 
2,998.6±7,258.7, 

828.0 
4,877.2±7,074.4, 

1,632.5 
*M�<��:B��

I!"�>U�H�<�ก�� 
1,539.9±1,573.3, 

1,055.2 
2159.4±2580.1, 

1,351.7 
1,464.7±1,295.0, 

1,075.9 
3151.1±2,542.7, 

2,286.2 
*M���&�'ก����B#+ 769.6±2,485.2, 110.3 1,085±4,068.3, 20.7 655.5±1,005.0, 

234.5 
2,091.2±3,499.8, 

886.2 
��1 9,202.4±14,332.1, 

4,236.0 
12,400.8±22784.3, 

5,189.6 
7,632.3±9,428.4, 

4,255.5 
15,292.4±14,565.6, 

9,225.0 
 

<����B/@ 3 �P0 4  L��& "<! B' *M�#��P0*M�
<��:B��I!"�>U�H�<�ก��J �D กDE!>F�# "ก�P0DE!>F�#
J  :L�� ก<�1กP'M1C"�DE!>F�#�H�I��  G�#J �D ก
DE!>F�# "ก <! B' *M�#� Metformin �>W <! B' *M���ก.�

G�*�H�I�� B/@&E�B/@&'�J B'กกP'M1DE!>F�# �P0<! B' *M�
<��: HbA1C �>W <! B' *M���ก.�G�*�H�I�� B/@&E�
B/@&'�J B'กกP'M1DE!>F�#�)M ก�  
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��	����� 3 <! B' *M�#��P0*M�I!"�>U�H�<�ก�� J �D กDE!>F�# "ก 
	��ก�	������ ��������a2�ก2��4l���.ก (���/	��/4h), Mean±SD, Median 

j!-!����"a�	กk�.�  
(n = 2,681) 

Microvascular 
complications 

(n = 1,409) 

Macrovascular 
complications 

(n = 114) 

Micro and 
Macrovascular 
complications  

(n = 84) 
������
-���     
#���ก.�G�*�H�I��      

Metformin 500 mg 204.0±215.8, 129.5 151.4±223., 0.0 121.9±154.9, 63.7 102.5±187.7, 0.0 
Glibenclamide 5 mg 49.0±78.4, 6.7 36.1±71.6, 0.0 35.8±66.7, 0.0 24.3±54.5, 0.0 
Glipizide 5 mg 2.7±12.1, 0.0  6.5±21.0, 0.0 3.7±13.3, 0.0 6.8±20.5, 0.0 
Insulin 40.9±311.4, 0.0 106.8±484.4, 0.0 55.8±382.1, 0.0 97.5±363.3, 0.0 

#���ก.�K��0�B�ก !̂"      
Diuretic drugs 0.9±17, 0.0 3.0±32.0, 0.0 4.2±22.9, 0.0 5.2±37.0, 0.0 
Beta-blockers 4.8±48.3, 0.0 11.6±138.7, 0.0 92.2±354.9, 0.0 4.7±19.7, 0.0 
ACEI/ARB and other 

hypertensive drugs 
19.2±116.7, 0.0 51.1±235.2, 0.0 37.3±199.3, 0.0 67.9±257.5, 0.0 

Nitrates 1.8±26.9, 0.0 5.9±51.3, 0.0 96.1±195.6, 0.0 162.2±235.8, 0.0 
Calcium channel blockers 19.4±86.7, 0.0 49.9±181.7, 0.0 20.3±113.4, 0.0 26.2±72.9, 0.0 
Anti-arrhythmia drugs 0.1±2.7, 0.0 0.3±3.7, 0.0 4.9±16.1, 0.0 91.1±234.5, 0.0 
Lipid-regulating drugs 15.8±54.1, 0.0 20.7±66.9, 0.0 22.0±72.0, 0.0 58.8±167.1, 0.0 
Antiplatelet 12.5±34.4, 0.0 21.4±60.0, 0.0 73.8±208.6, 0.0 36.7±49.4, 4.2  
Anticoagulants 0.0 0.0±1.3, 0.0 68.2±272.2, 0.0 11.2±77.8, 0.0 
Antibacterial drugs 1.1±28.1, 0.0 2.0±33.4, 0.0 2.3±33.4, 0.0 0.0 
Erythropoietin 0.0 53.4±1,003.2, 0.0 0.0 10.1±29.5, 0.0 
Ulcer-healing drug 14.4±41.8, 0.0 20.8±51.8, 0.0 62.4±89.2, 0.0 0.0 
Vitamins 7.5±21.2, 0.0 10.9±25.2, 0.0 9.5±25.4, 0.0 5.1±18.6, 0.0 
Minerals 6.5±29.3, 0.0 38.4±65.3, 0.0 13.8±40.4, 0.0 27.7±48.5, 4.7 
Opioids 0.1±6.6, 0.0 0.0±0.5, 0.0 0.0±0.4, 0.0 0.0 
NSAIDs 0.1±2.0, 0.0 0.3±7.1, 0.0 0.6±7.9, 0.0 0.0 
Drugs for neuropathic pain 3.2±73.7, 0.0 4.2±101.2, 0.0 4.6±96.5, 0.0 0.2±1.1, 0.0 

�����������.�m��
��ก�	     
HbA1C 118.9±66, 103.4  126.5±76.2, 103.4  115.5±68.5, 103.4 113.1±84.6, 103.4 
DTX 61.5±37.2, 55.2  73.4±40.3, 82.8 54.7±46, 41.4 69±37.8, 69.0 
BUN 7.2±15.6, 0.0 8.4±17.3, 0.0 9.7±15.6, 0.0 21.9±25.1, 17.2  
Creatinine 28.3±24.8, 34.5 48.2±35.5, 34.5 26.4±24.4, 34.5  61.1±31.8, 69.0 
Electrolyte  6±19.3, 0.0 13.7±50.4, 0.0 11.5±33.1, 0.0 19±36, 0.0 
Hematocrit 3.5±9.3, 0.0 14.4±25.0, 0.0 3.8±10.4, 0.0 18.1±19.5, 20.7 
Lipid-Cholesterol 2.5±11.1, 0.0 1.1±8.4, 0.0 2.9±10.7, 0.0 0.0 
Lipid-Triglyceride 2.5±11.1, 0.0 1.1±8.4, 0.0 2.9±10.7, 0.0 0.0 
Lipid-LDL 6.3±27.8, 0.0 2.6±21.0, 0.0 7.2±26.7, 0.0 0.0 
Lipid-HDL 4.2±18.5, 0.0 1.8±14.0, 0.0 4.8±17.8, 0.0 0.0 
Uric acid 7.8±17.3, 0.0 6.1±16.5, 0.0 2.9±10.7, 0.0 1.3±7.3, 0.0 
Urine analysis 18.2±20.7, 0.0 12.7±19.4, 0.0 8.8±15.2, 0.0 4.3±11.6, 0.0 
Urine microalbumin 0.5±9.4, 0.0 0.2±6.5, 0.0 0.0 0.0 
EKG 3.1±26.6, 0.0 2.8±25.5, 0.0 9.6±44.1, 0.0 0.0 
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J �D กDE!>F�#J  <! B' �QP/@#*M�#���ก.�
G�*�H�I�� C"�#� Metformin �P0 Insulin &E�ก�M�
<! B' C"�#���ก.�G�*�H�I�� ) ��"?@ � J B'กกP'M1
DE!>F�# &L�I��H<! B' *M�<��:B��I!"�>U�H�<�ก�� 

<! B' *M�<��: Electrolyte &E�ก�M�<! B' *M�<��:B��
I!"�>U�H�<�ก��"?@ � J กP'M1B/@1/K��0�B�ก^!" B'ก
กP'M1 (<����B/@ 4) 

 

 
��	����� 4 <! B' *M�#��P0*M�<��:B��I!"�>U�H�<�J �D กDE!>F�#J  

	��ก�	������ ��������a2�ก2��4l���� (���/	��/4h), Mean±SD, Median 

j!-!����"a�	กk�.�  
(n = 415) 

Microvascular 
complications 

(n =  244) 

Macrovascular 
complications 

(n = 81) 

Micro and 
Macrovascular 
complications  

(n = 44) 
������
-���       
#���ก.�G�*�H�I��      

Metformin 500 mg 13.4±25.8, 2.1 3.8±14.5, 0.0 18.6±40.5, 2.8 4.2±17.5, 0.0 
Glibenclamide 5 mg 2.9±7.3, 0.0 0.8±2.9, 0.0 4.9±13.8, 0.0 0.6±2.2, 0.0 
Glipizide 5 mg 1.2±4.2, 0.0 0.6±2.5, 0.0 1.3±3.7, 0.0 0.7±3.3, 0.0 
Insulin 11.2±78.3, 0.0 20.7±111.8, 0.0 8.3±52.4, 0.0 15.3±54.2, 0.0 

#���ก.�K��0�B�ก !̂"      
Diuretic drugs 1.3±16.1, 0.0 12.6±9.7, 0.0 1.4±10.0, 0.0 13.0±65.2, 0.0 
Beta-blockers 1.1±18.6, 0.0 1.5±20.2, 0.0 9.4±45.8, 0.0 23.6±126.2, 0.0 
ACEI/ARB and other 

hypertensive drugs 
2.0±19.2, 0.0 11.9±71.6, 0.0 4.1±28.5, 0.0 10.8±62.1, 0.0 

Nitrates 0.3±4.6, 0.0 1.3±10.6, 0.0 13.6±39.8, 0.0 25.9±48.1, 7.5 
Calcium channel blockers 1.7±16.5, 0.0 6.0±41.7, 0.0 16.6±361.7, 0.0 6.3±31.2, 0.0 
Anti-arrhythmia drugs 0.7±0.0, 0.0 0.1±0.5, 0.0 0.4±2.3, 0.0 1.1±2.8, 0.0 
Lipid-regulating drugs 1.6±8.8, 0.0 2.1±10.7, 0.0 4.3±14.1, 0.0 3.3±11.0, 0.0 
Antiplatelet  2.0±11.0, 0.0 4.7±26.0, 0.0 23.9±68.4, 0.8 31.0±84.1, 3.9 
Anticoagulants 0.9±19.4, 0.0 4.2±67.6, 0.0 3.1±24.6, 0.0 2.1±14.2, 0.0 
Antibacterial drugs 26.5±231.1, 0.0 29.6±228.8, 0.0 19.4±236.8, 0.0 20.5±147.0, 0.0 
Erythropoietin 0.0 66.1±927.2, 0.0 0.0 98.5±971.9, 0.0 
Ulcer-healing drug 5.1±10.8, 0.0 8.1±15.8, 0.0 11.1±18.1, 1.8  12.8±18.5, 9.9  
Vitamins 1.7±7.7, 0.0 2.5±8.9, 0.0 2.5±8.3, 0.0 2.4±6.7, 0.0 
Minerals 1.8±8.2, 0.0 11.1±21.9, 0.7  2.6±10.1, 0.0 14.4±23.6, 2.9  
Opioids and analgesics 1.2±17.1, 0.0 0.5±3.1, 0.0 0.4±2.5, 0.0 1.5±6.9, 0.0 
NSAIDs 0.1±1.0, 0.0 0.0±0.5, 0.0 0.1±0.9, 0.0 0.0±0.1, 0.0 
Drugs for neuropathic pain 2.8±67.2, 0.0 0.8±11.4, 0.0 2.9±33.3, 0.0 0.4±3.8, 0.0 
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��	����� 4 (<M") 
	��ก�	������ ��������a2�ก2��4l���� (���/	��/4h), Mean±SD, Median 

j!-!�
���"a�	กk�.�  

(n = 415) 

Microvascular 
complications 

(n =  244) 

Macrovascular 
complications 

(n = 81) 

Micro and 
Macrovascular 
complications 

 (n = 44) 
Electrolyte supplement 6.3±37.5, 0.0 11.5±74.2, 0.0 4.7±23.6, 0.0 9.6±36.3, 0.0 
Fibrinolytic drugs 0.0 0.0 268.1±3157.4, 0.0 0.0 
Adrenergic drugs 0.5±6.7, 0.0 0.9±12.0, 0.0 0.5±5.0, 0.0 37.5±289.5, 0.0 
Vasodilators 8.7±127.6, 0.0 35.5±495.2, 0.0 14.8±103.8, 0.0 246.7±787, 0.0 
Glucose 2.6±10.2, 0.0 5.0±15.0, 0.0 3.2±11.7, 0.0 2.6±7.5, 0.0 

�����������.�4m��
��ก�	 
HbA1C 62.7±66.5, 103.4  59.7±59.8, 103.4 59.1±81.4, 0.0 69.0±59.7, 103.4 

DTX 88.2±238.4, 0.0 170.8±296, 0.0 77.5±193, 0.0 174.7±42.1, 
165.5 

BUN 38.4±19.8, 34.5  43.3±18.3, 34.5 54.2±27.1, 34.5 46,069±59.7, 103.4 
Creatinine 61±62.7, 34.5 236.1±261.6, 103.4 57.0±36.4, 34.5 160.9±139.4, 137.9 

 
.��4	��a�"3	�42�ก�	��1
� 

ก����:�# /;�Aก.�C!"1EPJ ก����ก.�J 
DE!>F�#G�*�H�I�� ) ��B/@ 2 J G���#�H�PKE�C/#�
�QP�1��0�ก/#�<�^A@��>W G���#�H�P)'1) C ��
JI�M G�#BL�ก���Aก.�C!"1EP*�"H*P'1ก���C!���H
H��ก���P0ก����ก.��#�H�PB�;� 1 >O &L�I��HกP'M1
<��"#M��J ก���Aก.� /;&M� JI�M�>W กP'M1DE!JI�M��#
กP��* =A���#&E�"�#'^A@��>W P�ก.�0JกP!�*/#�ก� ก�H
ก���Aก.�<! B' J ก����ก.�G�*�H�I�� "?@ � 
(Javanbakht et al., 2014; Kanglee, 2014; 
Tantivipanuwong, 2005)  

กP'M1DE!>F�#�H�I�� ) ��B/@ 2 J ก���Aก.�
 /; I A@�J &�1�>W DE!>F�#B/@1/K��0�B�ก^!" �M�1�!�#
^A@��>W &��&M� B/@1�กก�M�ก���Aก.�J G���#�H�P
)'1) กM" I !� /; (Chumnui, 2008; Riewpaiboon 
et al., 2011) "�:� ?@"�1�:�กG���#�H�PB/@
BL�ก���Aก.�*��;� /; G���#�H�PKE�C/#��QP�1��0
�ก/#�<��>W G���#�H�P)'1) C ��JI�M^A@��>W 
&=� �#�H�P�0��HB'<�#KE1��0��H&E� &�1��=
JI!H��ก��DE!>F�#B/@1/"�ก���' ����P0^�H^!" (�!
1�กก�M�G���#�H�P)'1) �0��H>T1KE1� 

Electrolyte  130.2±156.5, 55.2 452±530.3, 220.7 110.3±85.6, 55.2 202.3±254.8, 55.2 
Hematocrit 34.5±34.4, 20.7 116.2±125, 62.1 31.6±19.7, 20.7 34.5±23.9, 20.7 
Lipid-Cholesterol 4.7±13.2, 0.0 6.4±15.2, 0.0 10.7±19.3, 0.0 0.0 
Lipid-Triglyceride 4.7±13.2, 0.0 6.4±15.2, 0.0 10.7±19.3, 0.0 0.0 
Lipid-LDL 11.7±32.9, 0.0 15.9±38.1, 0.0 26.7±48.1, 0.0 0.0 
Lipid-HDL 7.8±22, 0.0 10.6±25.4, 0.0 17.8±32.1, 0.0 0.0 
Uric acid 1.0±6.7, 0.0 0.0 1.4±7.5, 0.0 13.8±23.9, 0.0 
Urine analysis 0.3±3.1, 0.0 0.0 0.0 0.0 
Urine microalbumin 0.0 0.0 0.0 0.0 
EKG 248±918.6, 0.0 604.8±1430.9, 0.0 223.2±850.3, 0.0 0.0 
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<! B' ก����ก.�G�*�H�I�� J ก���Aก.�
 /;1/1EP*M�&E�ก�M�ก���Aก.�J G���#�H�P)'1) 
C ���PSก�P0<@L�ก�M�ก���Aก.�J G���#�H�PB�@�(>
I�?"G���#�H�PB/@1/C ��JI�Mก�M� (Chatterjee et al., 
2011; Tantivipanuwong, 2005) "�::0"��H�#(�!
:�กP�ก.�0C"�G���#�H�PB/@1/*��1�<ก<M��ก�  
��1B�;�P�ก.�0C"�DE!>F�#�P0*��1�' ���C"�G�* 
"�B� DE!>F�#B/@(1M&�1��=*�H*'1�0��H ;L�<�PJ 
�P?"�(�!:A�<!"�J)!#�Q/�"� ^EP� B/@1/��*����ก�M�#�
�H�I�� ) ����H>�0B�  �>W <!   

<! B' ก����ก.�G�*�H�I�� &M� JI�M1�
:�ก<! B' *M�#� ^A@�J ก���Aก.� /;1/&��&M� 1�กก�M�
*�A@ �I A@ �C" �<! B'  B�; �I1�^A@ � &"�*P!"�ก� H
ก���A ก.� กM " I ! � /; J  G � ��# �H�P B�@ � ( > 
(Tantivipanuwong, 2005) B/@��#�� �M�*M�#�1/
&��&M� "#EMJ )M���!"#P0 50-70 C"�<! B' B�;�I1� 
�1?@"�#ก<�1�D กDE!>F�#�P!� J �D กDE!>F�# "ก
<! B' &M� JI�M1�:�ก*M�#� �<MJ �D กDE!>F�#J 
<! B' *M�H��ก��B��ก����B#+1/&��&M� 1�กก�M�
<! B' *M�#� B�;� /;"�:� ?@"�1�:�กDE!>F�#B/@�C!���Hก��
�� ก. � J  � D กDE! >F � # J 1� ก : 0 � C! �1 ��� ก. �
K��0�B�ก^!" <M ���  ^A@ �&M � JI�M �>W  ก��
��ก.��#�H�P�P0ก��BL�I�<=ก��  

� 1?@ " � > �/ # H � B/ # H <!  B'  ก � � �� ก . �
G�*�H�I�� ) ��B/@  2 �0I�M��กP'M1DE!>F�#B/@1/
K � � 0 � B � ก ^! "  <M � � ก�   DE! >F � # ก P'M 1 B/@ 1/
K��0�B�ก^!" 1/<! B' ก����ก.�1�กก�M�กP'M1B/@(1M1/
K��0�B�ก^!"  �P0#�@�1/K��0�B�ก^!" 1�กCA; #�@�1/
<! B' &E�CA;  ���� �G !1B/@�HJ ก���Aก.�กM" I !� /; 
(Chatterjee et al., 2011; Tantivipanuwong, 2005) 
�1?@"DE!>F�#G�*�H�I�� (1M&�1��=*�H*'1"�ก��(�!
: 1/K��0�B�ก^!" B�;�B/@IP"��P?"�C ���PSก�P0

JI�M :01/<! B' ก����ก.�&E�B/@&'� �"�P�1�*?"DE!>F�#
B/@1/K��0�B�ก^!" B/@IP"��P?"�C ��JI�M 

ก � � �� :� #  /; �A ก . � <!  B'  ก � � �� ก . �
G�*�H�I�� ) ��B/@ 2 J 1'11"�C"�DE!JI!H��ก��
&'CK�� ^A@�*�"H*P'1<! B' B��<��B��ก����B#+
J I1��*M�H��ก��B��ก����B#+ *M�#� *M�<��:
B��I!"�>U�H�<�ก�� �P0*M���&�'ก����B#+ 1/ก��
��H��1C!"1EP:�กDE!>F�#"�#' 35 >OCA; (>B'ก* B/@
�C!���HH��ก��J )M�� 1 >O J G���#�H�P)'1) 
C ��JI�M �P0(�! L��& "<! B' >�0�KB<M��� 
:L�� ก<�1กP'M1DE!>F�#B/@1/"�ก��C"�G�*�<ก<M��ก�  
�<M"#M��(�กS<�1ก����:�# /;1/C!":L�ก��H��>�0ก�� 
(�!�กM ก��BL�ก���Aก.��Q��0DE!B/@1���HH��ก���P01/
H�  BA ก ( �! J  T �  C! " 1E P "� � PS ก B � "  � ก &+ C " �
G���#�H�P�BM� �;  (1M1/C!"1EP&L�I��HDE!>F�#B/@(>��H
H��ก��B/@G���#�H�PI�?"&=� H��ก��&'CK��"?@ 
G�#�Q��0K��0�B�ก^!" B/@1/*��1�' ���I�?"
^�H^! " 1�ก: <! " �&M � <M " (>�� Hก�� ��ก.�B/@
G���#�H�PB�@�(>I�?"G���#�H�P�E #+B/@1/*��1
��!"1�!� H'*P�ก��P0�*�?@"�1?"�Q��0B��1�กก�M� 
�� �  �;  <!  B'  ก �� �� ก .� DE! >F � # � H� I� � B/@ 1/
K��0�B�ก^!" J ก���Aก.� /;:01/� �G !1<@L�ก�M�
<! B' ก����ก.�J G���#�H�PB/@1/C ��JI�M 
&L�I��H<! B' B��<��B��ก����B#+J ก���Aก.� /;
:0(1M*�"H*P'1<! B' *M�I!"��P0*M�"�I��J �D ก
DE!>F�#J ^A@�<! B' ��1"�::0 !"#ก�M�*��1�>W :���   

 J &=� ก���+>a::'H�  G���#�H�P(�!��H
:��&���H>�01��&M� JI�MJ �E>�HHก���I1�:M�#
��#I�� (capitation) BL�JI!�H>�01��B/@(�!��H:��&��
1/:L�ก�� &M�DPJI!ก��H��I���� C"�G���#�H�P<!"�
"���#C!"1EP�!� ก����� �P0���.T��&<�+J ก��
H��I��:��ก��K�#J G���#�H�P1�กCA;  C!"1EP
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<! B' ก����ก.�B/@(�!J ก���Aก.� /;  =A��1!:0(1M
*�"H*P'1<! B' B/@�ก��(�!B�;�I1��<MกS&0B!" ก��J)!
B���#�ก�&'CK���P0*M�J)!:M�#B/@�ก��CA; J ก���E�P
��ก.�DE!>F�#G�*�H�I�� กP'M1<M��� (�!�"&1*�� 
"/กB�;�#���>W C!"1EP<! B' ก����ก.�B/@&L�*��&L�I��H
 L � ( > J )! J  ก � � > � 0 � 1�  * � � 1 *'! 1 *M � B � �
���.T��&<�+J ก��>̀"�ก� �P0��ก.�G�*�H�I�� 
) ��B/@ 2 ���<��"#M��ก���Aก.�B/@"���#�HH:L�P"�
B�����.T��&<�+J ก��>�0�1� DP<M"(> (Li et al., 
2010; Herman, 2015; Phuribancha et al., 2012; 
Chaiyasong et al., 2013) J " �*<*��1/ก��
�Aก.���:�#�ก/@#�ก�H>�0&�B��DP�P0*��1*'!1*M�C"�
1�<�ก��I�?"���/ก��<M��� J ก��>̀"�ก� �P0��ก.�
G�*�H�I�� ��1B�;�G�*�B�ก^!" ��?@"P�K��0G�*
�P0*M�J)!:M�#�!� &'CK��B/@:0<�11�J H��HBC"�
>�0�B�(B#<M"(>  

 

ก����ก		!4	"ก�6 
 G*��ก����:�# /;(�!��HB' & �H& ' ก����:�#

:�ก1I���B#�P�#1I�&��*�1 �H>�01���DM ��  

>O�H>�01�� 2560 �P0DE!��:�#C"C"H��0*'�

 �#��B#+&'K�� &L ������.+  DE! "L � �#ก��

G���#�H�PKE�C/#��QP�1��0�ก/#�<� �:!�I !�B/@�� 

&��& �B��P0�� ��)�0�H/#  B/@"L� �#*��1

&0��กJ ก���Aก.���:�#�P0�กSHC!"1EPJ *��;� /;  
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