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 (Epidemiology) 

 
 

 
 2011  International Diabetes Federation (IDF)4  2011  

 8.3  366   2030  552  
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 Impaired Glucose Tolerance (IGT)  2011  6.4  280   398 
 2030 

  (NHES)  (  4)  
2008-20095   15   6.9  

 (  7.7  6.0 )   60-69   
 16.7 (  13.6  19.2 )  

 (  8.3  5.0)  (  9.4  7.0) 
 3 (  2003-2004)6  126 /  ( ./ .) 

   15  
   6.7    (

 6.1) 
 

 6.1  15     

 
NHES 3*(2003-4)6 NHES 4**(2008-9)5 

 
( ) 

 
( ) 

 
( ) 

 
( ) 

 ( )     
15-29 2.0 1.6 0.8 0.5 
30-44 5.2 5.1 3.7 3.2 
45-59 11.4 12.6 8.5 11.6 
60-69 13.8 18.9 13.6 19.2 
70-79 12.3 15.7 14.3 17.1 
80+ 10.1 9.2 12.9 10.5 

 6.4 7.3 6.0 7.7 
     

 8.6 7.8 8.3 9.4 
 5.7 7.1 5.0 7.0 

 6.4 7.3 6.0 7.7 
:  * FPG 126 mg/dl   

** FPG 126 mg/dl 
 

 
 NHES  3  4   6.2 

 
 6.2  (aged-adjusted)  

 
NHES 3 

(2003-4)6 
NHES 4 

(2008-9)5 

    
 (  15 ) (%) 41.6 2.6 45.1 1.9 
  (%) 46.3 47.6 41.5 47.1 

 (%) (FPG 126 mg/dl) 6.3 7.6 6.4 8.1 
 (%) (cholesterol 240 mg/dl) 57.2 60.1 57.3 74.2 
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 35-60   20057  17.8  1,000   

9.2  1,000   2001-20058  13.6  
1,000   6.4  1,000     alanine 
aminotransferase levels >18 ./ .  FPG 96 ./ .  1985  1997  

 11.3  1,000 9 
 

 Impaired Fasting Glucose (IFG)  
 IFG  NHES  45  (  6.1) 

 IFG  11.8   9.5  10.7  IFG 

 30   30-44   IFG  11.4  6.0 

 8.6  15   IFG  17.6 

   

  (  9.9)   

(  9.1)        (  8.5) 

 (  7.7)  IFG  (  18.6)   

        

 

 

 
 6.1  IFG  15 5 

 
 (Gestational Diabetes Mellitus: GDM) 

 GDM 10  National 
Diabetes Data Group (NDDG)  1.4  WHO criteria  15.7 

 Hyperglycemia and Adverse Pregnancy Outcome (HAPO)  
 GDM  23.0  international association of the diabetes and 

pregnancy study groups (IADPSG) 75 g oral glucose tolerance test (75 g OGTT)  
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 1, 2  3  92 ./ ., 180 ./ ., 153 ./ . 
11 

 50.0  30   
 (hospital based)  1992  75 g OGTT 4-6   42.2 

 71   IGT  7.0   35.2  IFG12 
 (hospital based)    6.3 

 
 6.3  

Hospital Year Sample 
size Study type Screen 

test OGTT Criteria GDM 
rate 

Rajavithi Hospital12 1987-9 25,992 prospective 
cohort 

50g 1h 100g 3h NDDG 2.02% 

Siriraj Hospital13 2001-2 9,861 prospective 
cohort 

50g 1h 100g 3h NDDG 3.0% 

Maharaj Nakorn Chiang 
Mai Hospital14 

2001-2 411 retrospective 
descriptive 

50g 1h 100g 3h NDDG 7.05% 

Lumphun Hospital15 2006-7 637 retrospective 
descriptive 

50g 1h 100g 3h NDDG 1.5% 

 
 (Burden of Disease) 

 
 

  verbal autopsy  200516 

 (  8.0)  (  3.2) 
 stroke  (  9.4  11.3 )  
 

 
 Thailand diabetes registry17 (multi-hospitals based)   

    43.9  diabetic retinopathy  30.7  ischemic heart disease 
 8.1  4.4   

 Thai Multicenter Research Group on Diabetes Mellitus18  
     

 6.4 
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 6.4  

 

Diabetic 

retinopathy 

(%) 

Diabetic 

nephropathy 

(%) 

Diabetic foot problem 

Diabetic 
neuropathy 

(%) 

Pulse 
deficit (%) 

Amputation 
(%) 

Thai Multicenter Research 
Group on Diabetes Mellitus18 
(Multi-hospitals based) 

32.1 18.7 - - 1.3 

The Diabcare-Asia19 
(Multi-hospitals based) 

21.0 39.0 27.0 8.0 1.0 

Thailand diabetes registry 
(TDR) Project17 
(Multi-hospitals based) 

30.7 43.9  3.9 1.6 

Clinical complication in Type 
2 diabetes patients (DD 
Comp.)* 20 
(Multi-hospitals based) 

23.7 38.3 21.0 5.3 0.45 

Medical Research 
Network (MedResNet)** 255621 
(Population based)  

7.4 
 

21.5 
 

NA NA 0.2 
(  2555)21 

 

: *   
  **  

 
 

  2000-200122 
 2  7,603   10,418  

 gangrene 13,440   4,037   (  6.5) 
 

 6.5  2  (N=186)  200122 

  
 4,037.- 

 4,686.- 
 5,775.- 

 7,603.- 
 8,369.- 

 9,860.- 
 10,418.- 

 gangreen 13,417.- 
 

 475   (hospital based) 
 2007-200823  micro-costing  direct medical cost  multiplying the quantity of 

medical services consumed by their unit costs  indirect cost  human capital approach  
  475   4,480   direct medical 

costs  22.6  direct non-medical costs  39.7  indirect costs  37.5 (  6.6) 
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 6.6 23 

 (%) 
direct medical cost 
(  in-patient care) 

22.6 
(  11.1 ) 

direct non-medical cost 
(  permanent disability) 

39.7 
(  27.8 ) 

indirect cost 37.5 
 

  1  23,936   2 
 4,480     
   15,358  

 (3,684 )  
 (  6.7) 

 
 6.7    2006-2008 (USD=32 THB)23 

 number 
(%) 

cost of illness 
P value* median inter-quartile 

range 
Complications     

With complications 148 (31.2) 479.93 120.43-1552.22 <0.001 
Without complications 327 (68.8) 115.12 73.54-286.08  

Number of complications     
One complication 96 (20.2) 261.32 100.45-826.29 <0.001 
Two complications 44 (9.3) 758.09 240.28-2749.14  
Three and more complications 8 (1.7) 2131.34 1091.34-3795.43  

Types of complications‡     
Microvascular 59 (12.4) 641.20 206.57-2267.65 0.001 
Macrovascular 11 (2.3) 366.55 110.56-2463.43  
Micro and macrovascular 11 (2.3) 666.42 201.03-2706.59  

Microvascular and cataract 23 (4.8) 745.44 376.41-1357.58  
Cataract 44 (9.3) 151.06 93.90–586.51  

Total (N=475) 475 (100.0) 139.79 82.01–522.50  
: Cost data covered the period from October 2007 to September 2008. 
  *Subgroup comparisons were done by using Kruskal–Wallis or Jonckheere-Terpestra test whichever is applicable. 
  ‡Microvascular complications include diabetic retinopathy, diabetic nephropathy and diabetic neuropathy while 
  macrovascular complications include cardiovascular diseases (Fowler 2008). 

 
 

 (HITAP)24  
  671   2,716   
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Cost and Interventions 
 

1.  
25 

   
 91-99 ./ .  150 ./ .  

 8   86 ./ .  
 150 ./ .  91-99 ./ . 

 30 ./ .  8  
 86 ./ .  25 ./ . 

(  6.2) 
 IFG  IGT   

 (  metabolic syndrome) 
 100 ./ .  

     
 insulin resistance  Polycystic Ovarian Syndrome (PCOS) 

 
 

 
 6.2  FPG, triglyceride  BMI25 

 
9    

    (  6.8) 
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 6.8       9 

Risk factor Coefficient Diabetes risk score 
 ( ) 

        30-39 
        40-44 
        45-49 
        50 

 
         
         
 

 ( ./ .) 
       <23 
       23-27.5 
       27.5 

 ( .) 
      <80  <90  

      80  90  
 

         
         

 
         
         

 
 

-0.07 
0.27 
0.60 

 
 

0.44 
 
 
 

0.69 
1.24 

 
 

0.56 
 
 

0.64 
 

 
1.08 

 
0 
0 
1 
2 

 
0 
2 
 
 
0 
3 
5 
 
0 
2 
 
0 
2 

 
0 
4 

 
 6.8  

  
 

 
 

2.  
  2    

 (  6.9) 
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 6.9  2 

Studies Patients Duration Intervention Onset of DM 

Finnish study26 
 

middle age 
obese 
with IGT 

2.2 years 
 
 

brief 
diet+exercise 
Intensive 

58%RRR 
 

DPP study27 
 

obese 
IGT 

2.8 years 
 

life style 
metformin 

58%RRR 
31%RRR 

Da Qing study28 
 

IGT 
 

6 years diet only 
exercise only 
diet+exercise 

31%RRR 
48%RRR 
42%RRR 

TRIPOD29 
 

hispanic  
previous GDM 

30 months 
 

TZD 
 

56%RRR 

STOP-NIDDM30 
 

IGT 
 

3.0 years 
 

-glucosidase 
inhibitor 

25%RRR 

XENDOS31 
 

obese 
with or 
without IGT  

4 years 
 

oristat 
IGT group 
without IGT 

 
45%RRR 
no effect 

DREAM32,33 IFG, IGT 
IFG, IGT 

3.0 years 
3.0 years 

rosiglitazone 
ramipril 

60%RRR 
9%RRR (NS) 
regession to 

normoglycemia 16% 
(p=0.001) 

ACT NOW34 IGT+ one other 
risk factor 

2.4 years pioglitazone 0.72 RRR  
p<0.001 

NAVIGATER35,36 IGT+ CVD or CVD 
risk 

5 years nateglinide 
valsartan 

HR=1.07 p=0.05 
0.14 RRR p<0.001 

 
2.1  

 Finnish Diabetes Study37 
  150   7.0  

 58.0  5   
1)  5.0 
2)   30.0  
3)   10.0  
4)  15  1,000  
5)  30  

 
 4-5    

37 
 238 

 The Diabetes Prevention Program (DPP) 
 Intensive Lifestyle Modification (ILM)   
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 1   1 
  56.0  ILM  ILM 

 Metformin 39  2  ILM 
  ILM   ILM 

 
 
2.2  

 NAVIGATER35,36   Nateglinide 
   Metformin  Thiazolidinediones 

(TZD)  DPP  Metformin   
31.0  subgroup  (25-44 )  (BMI 35 

./ .)  ILM  TZD  Rosiglitazone  
DREAM study32,33  Pioglitazone  ACT NOW study34  -glucosidase inhibitor 

 STOP-NIDDM30  -glucosidase inhibitor  25.0 
 

    Angiotensin-Converting Enzyme 
inhibitor (ACEI)  Angiotensin Receptor Blockers (ARB)  DREAM study32,33  Ramipril 

 
  ARB  NAVIGATER35,36  Valsartan 
  

 American Diabetes Association (ADA)  IFG 
 IGT  200740   

 Metformin    60  BMI 35 ./ . 
  HDL Cholesterol   HbA1c >6% 

   TZD     
  ACEI  ARB   

metabolic syndrome  
  

6.8   12  
 (  6.10)41  

 
 6   
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 6.10 41 
 
 

 
 12  

 
 

 
 

 

2 
 

<  5 
 

 
 

1/20 
 

-  
- 

 
-  
-  3  

3-5 
 

 5-10 
 

 
 

1/12 
 

-  
- 

 
-  
-  1-3  

6-8 
 

 11-20 
 

 
 

1/7 
 

-  
 

- 
 

-  
-  
-  1-3  

>8 
 

>  20 
 

 
 

1/3-1/4 
 

-  
 

- 
 

-  
-  
-  1  

 
2.3  

  
(lifestyle modification)   35   

  10,000   6   255542 
 4    

1)   (   
 / ) 

2)   150  
3)   (  

  / )  150  
4)  Metfomin  2   850   

  
  

 8,560   5,872.6   Metformin 7,830   
8,456.06  (  6.11) 
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 6.11   
  Metformin42 

strategy cost marg cost eff marg eff c/e marg c/e 
diet+exercise 5,872.50  8,560.00  0.69  

Metformin 8,456.10 2,583.60 7,830.00 -730 1.08 (dominated) 
diet 21,351.30 15,478.80 6,900.00 -1,660.00 3.09 (dominated) 

exercise 25,012.50 19,140.00 5,400.00 -3,160.00 4.63 (dominated) 
 

3.  
  2 

 (  Decision tree  Markov)  15  
 (HITAP)43  

 1)    
(Capillary Blood Glucose: CBG) 2)  

 (Fasting Plasma Glucose: FPG) 3)  CBG  FPG 4) 
 FPG    

 CBG  FPG   
 FPG  30-35   

  FPG   6.3  
 30   FPG  5  

 

 
 6.3  ( )  FPG 43 
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4.  
 (International Diabetes Federation: IDF) 

 44  
   6.1245 

1) FPG 126 mg/dl 
2) random plasma glucose 200 mg/dl  
3) 75 g OGTT  2  200 mg/dl 
4) HbA1c 6.5% 

 
 6.12  FPG, HbA1c  75 g OGTT  45 

  
Filipino 

(San 
Diego) 

Native 
Hawaiian 

Filipino 
(Hawaii) 

Japanese 
(Hawaii) 

 993 382 210 171 170 
 ( ) 54.2 57.5 46.1 53.1 57.9 

BMI (kg/m2) 26.9 25.3 31.6 25.8 25.7 
IFG  IGT (%) 45.5 39.6 45.2 48.5 55.9 
HbA1c 6.5% 8.9 12.6 5.2 8.8 4.2 

 (OGTT) (%) 15.5 22.0 10.0 11.7 11.8 
FPG 126 mg/dl 6.5 6.5 8.6 4.1 6.5 
2hr PPG 126 mg/dl 9.0 15.5 1.4 7.6 5.3 

 
 IDF   

HbA1c   standardization  quality control  HbA1c 
   FPG 

 HbA1c  75 g OGTT 45 
(  6.12)  FPG 126 ./ . 

  6.5  HbA1c 6.5%  8.9  75 g OGTT 
 15.5  2  FPG  

 FPG  6.9  
HbA1c  75 g OGTT   

    FPG 
 75 g OGTT  1,002  (  6.13)  FPG  2.0  

(19   1,002 )  3.0 (30   1,002 )  IFG (  110 ./ .)  
75 g OGTT  7.0 (77   1,002 )  77  

 (46   77 )  FPG <110 ./ .  IFG 
 FPG 30   75 g OGTT  13  (  43.0)  (  75 g OGTT 

 IFG)  
 IGT (  2   140-199 ./ .)  347   

1,002   
 

  75 g OGTT  population based  
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 6.13   FPG  IGT 

           2 hrPG 
FPG <140 mg/dl 140-199 mg/dl 200 mg/dl  

<100 mg/dl 556(64%) 291(33%) 28(3%) 875(100%) 
100-125 mg/dl 22(20%) 55(51%) 31(29%) 108(100%) 
126 mg/dl 0 1(5%) 18(95%) 19(100%) 

 ( ) 578 347 77 1,002 
:     

:  
 

5.   
  

 interventions   6.1 
 

  
    

( )  
 

 
 (Quality of Care)  

 
 

46  2009-2013 
 55  100,000   2009  95.72  100,000   3  2013  

(  6.4) 
 

95.72

55.0

88.5
77.68

71.38

0.0

20.0

40.0

60.0

80.0

100.0

120.0

2009 2010 2011 2012 2013 (Q3)
 

 6.4 46 

:  NHES 2,  IP, OP/PP Individual, OPEA  30  2556 
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 47  2007-2012 
  763.43  

 1,050.05  100,000   2012  2013  7,749  
 21  

 
 

 NHES  45 
 

 56.6  31.2   36 
 NHES  36   66.0   49.0  

  NHES  45

 3.3   2  3 
   35  44.4  

 12   15.3  1-5 
 

 
 

 HbA1c  FPG   
 (  6.14  6.15) 

 
 6.14   

   HbA1c    FPG  
 (MedResNet 2013)21 <7% 35.8 70-130 mg/dl 37.8 
 (NHES 4; 2008-2009)5 - - <126 mg/dl 28.5 

48 <7% 57 - - 
49 <7% 73 - - 

50 <7% 49 - - 
 

 6.15   
   HbA1c<7% 

Mayurasakorn51 2007 
13 primary care units (287 patients) 

41.3 

Worawongprapa52 2007 
diabetic clinic (325 patients) 

29.7 

Kosachunhanun53 2003 
11 tertiary diabetic centers (8913 patients) 

30.2 

Likitmaskul54 2003 
11 tertiary diabetic centers 
children and adolescents (58 T1DM 22 T2DM) 

T1DM 17.0 
T2DM 21.6 
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 (  6.16)  
 2 

 255621  602   (Medical 
Research Network: MedResNet)  ( .)  6.17 

 6.5 
 

 6.16  

  
   

55,56 32.0 27.0 - 
57 48.0 - - 

49 72.0 (2 ) 64.0 - 
50 61.4 - 64.3 

58 61.0 83.0 - 
  

 6.17 21 

  2554  2555  2556 
 Albumin  Protein  1  65.0 53.0 56.0 

 1  50.3 55.1 55.8 
 55.7 59.9 62.4 

 1   28.5 34.9 38.1 
 

 
 6.5  255621 
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 ( .) 

  19 
  2554-255621 (  6.18) 

 
 6.18   .21 

  
2554

( ) 
2555 

( ) 
2556 

( ) 
1  ( ) 26,230 28,649 27,515 
2  FPG  PBS  70-130 mg/dl  40.4 39.2 37.8 
3  HbA1c   1   74.0 78.9 79.0 
4  HbA1c <7%  34.6 33.4 35.8 
5 Admit   4.1 3.3 2.9 
6  lipid profile   1   72.9 75.4 77.1 
7  LDL <100 mg/dl  42.8 43.6 44.2 
8  DM  BP 130/80 mmHg   DM+DN  BP  

120/80 mmHg  
54.6 51.8 47.8 

9  albumin  protein  1   65.0 53.0 56.0 
10  microalbuminuria  ACE Inhibitor  ARB  51.7 59.7 66.7 
11  diabetic nephropathy 8.0 14.9 14.5 
12  1   50.3 55.1 55.8 
13  dabetic retinopathy 7.1 8.4 7.4 
14  1   28.5 34.9 38.1 
15  55.7 59.9 62.4 
16   2.4 2.1 1.8 
17     0.3 0.3 0.4 
18  12   1.3 1.1 0.9 
19  12   0.5 0.4 0.5 

 
 5.41 

 UC  15  100,000    1.09 
 UC  15  100,000 21 

 
 

  (  6.6)46  
1) nurse case manager (CM)  1,064   77  
2) system management team (SM)  310   69  
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 6.6  (nurse case manager  system management team) 46 

 
  

 
 

   ( .) 
   

Information Technology (IT)  
   JHCIS/HOS-XP (PCU)   HOS-XP  MIT-NET  

  HOME-C   21/43  Chronic 
Database Import and Export System (chronic DBIES system)  text file  
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 (upload) text file  server  
 log in     

 
   /  
  service plan  (  6.2) 

  (eGFR) 
  fasting blood sugar  70 ./ .  

130 ./ .  HbA1c <7% 
  lipid profile 

  microalbuminuria   
microalbuminuria  ACEI  ARB 

    
  7  

 
  

(MedResNet)  
 ( .)   

19  (  6.18) 
 

  
   

http://www.dmht.thaimedresnet.org/  
   

(www.diabassocthai.org)    
    

    
  

1)  ( / ./ ./ ./ . ./ . . ) 
 new real time 

1.1) / /  
-  
- /  
-  
-  (CUP) 

1.2)   
2)  (hospital profile)  

  /  
3)  (KPI monitoring)  

    
4)   Health service Information 

system (HSIS)  (HSIS)  data center   data 
center   
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 (non-communicable disease: NCD) 

  NCD  36    
   

  (HIV)  2006 
  HIV  

  
 NCD  

   NCD 
  morbidity  mortality  

   Director-General  WHO 
 World Health Assembly   2012  “  NCD  

 
    

 ” 
   

 (model)  
    

  
NCD 
 

1.  
  

 (registry) 
 

  (reminder) 
 (reevaluation) 

  Thailand diabetes registry59,53 
     

   

 
   

  

 
1)   

   

  
 

2)  cost effectiveness of intervention  intervention  
   microalbuminuria  

   intervention   
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3)  
    

  /
/   
 

2.  
 6.3 

 
3.  

    
       

 
    

 
 

  
 

4.   
1)   

   
     

  
2)  

   
    

   
3) 

      
      

 
 

1. 60 
2. 61 
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 6.22  serum creatinine (mg/dl)  

 
 serum creatinine 

(mg/dl) 
 

 
<0.7 eGFR = 144 (SCr/0.7)-0.329 (0.993)Age 
>0.7 eGFR = 144 (SCr/0.7)-1.209 (0.993)Age 

 
<0.9 eGFR = 141 (SCr/0.7)-0.411 (0.993)Age 
>0.9 eGFR = 141 (SCr/0.7)-1.209 (0.993)Age 

 
  microalbuminuria  

Urinary Albumin/Creatinine Ratio (UACR)  
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  (visual inspection)    
     (neurological assessment)   

 semmes-weinstein monofilament  5.07 (10 gram)  4 
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 6.24  ( )  (service plan)66 
 A S M1 M2 F1 F2 F3 P1 P2 

 / /        

 / /        

 / /        

 / /        

 / / / / /     

 

(system management team)* 

         

  

(DH-HT case manager/coordinator) 

/ / / /      

 (advance diabetes foot & 
wound care and lifestyle modification) 

/ / / /      

 / / / /      

 / / / / / / / / / 

 / / / / / / / / / 

DM educator / / / / / / /   

health coaching / / / / / / /   

 / / / / +/-     

        / / 

: *   1 /  
 


