
Supplementary table 1. Incidence rates and multivariate-adjusted hazard ratios of dementia by stepwise regression models according to glycemic status and duration of diabetes 

    
 Subjects (N)  Events (n)  Person-years  Incidence rate* 

aHR (95% CI) 

    Model 1† Model 2‡ Model 3§ 

All-cause dementia        

Diabetes        

 No 6,913,580  235,504  40,000,757  5.89  1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1,487,370  117,888  8,322,971  14.16  1.46 (1.45–1.47) 1.46 (1.45–1.47) 1.45 (1.44–1.46) 

Glycemic status        

 Normoglycemia 4,898,760  158,515  28,384,202  5.58  1 (Reference) 1 (Reference) 1 (Reference) 
 IFG 2,014,820  76,989  11,616,555  6.63  1.01 (1.00–1.02) 1.01 (1.01–1.02) 1.01 (1.01–1.02) 
 New-onset diabetes 821,739  53,946  4,627,652  11.66  1.46 (1.45–1.47) 1.46 (1.45–1.48) 1.45 (1.44–1.47) 
 Known diabetes 665,631  63,942  3,695,319  17.30  1.47 (1.45–1.48) 1.47 (1.46–1.49) 1.45 (1.44–1.47) 
 Diabetes <5 years 386,687  31,407  2,176,395  14.43  1.33 (1.32–1.35) 1.33 (1.32–1.35) 1.32 (1.30–1.33) 
 Diabetes ≥5 years 278,944  32,535  1,518,924  21.42  1.63 (1.61–1.65) 1.64 (1.62–1.66) 1.62 (1.60–1.64)          

Alzheimer dementia        

Diabetes        

 No 6,913,580  178,044  40,000,757  4.45  1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1,487,370  87,798  8,322,971  10.55  1.43 (1.42–1.44) 1.44 (1.42–1.45) 1.43 (1.42–1.44) 

Glycemic status        

 Normoglycemia 4,898,760  119,972  28,384,202  4.23  1 (Reference) 1 (Reference) 1 (Reference) 
 IFG 2,014,820  58,072  11,616,555  5.00  1.01 (1.00–1.02) 1.01 (1.00–1.02) 1.01 (1.00–1.02) 
 New-onset diabetes 821,739  39,770  4,627,652  8.59  1.42 (1.41–1.44) 1.43 (1.41–1.44) 1.43 (1.41–1.44) 
 Known diabetes 665,631  48,028  3,695,319  13.00  1.45 (1.43–1.46) 1.45 (1.44–1.47) 1.44 (1.43–1.46) 
 Diabetes <5 years 386,687  23,690  2,176,395  10.89  1.32 (1.30–1.33) 1.32 (1.30–1.34) 1.31 (1.29–1.33) 
 Diabetes ≥5 years 278,944  24,338  1,518,924  16.02  1.60 (1.58–1.62) 1.61 (1.59–1.63) 1.60 (1.58–1.62)          

Vascular dementia        

Diabetes        

 No 6,913,580  28,761  40,000,757  0.72  1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1,487,370  15,181  8,322,971  1.82  1.58 (1.55–1.61) 1.59 (1.56–1.62) 1.51 (1.48–1.54) 

Glycemic status        

 Normoglycemia 4,898,760  19,297  28,384,202  0.68  1 (Reference) 1 (Reference) 1 (Reference) 
 IFG 2,014,820  9,464  11,616,555  0.81  1.03 (1.00–1.05) 1.03 (1.00–1.06) 1.00 (0.98–1.03) 
 New-onset diabetes 821,739  7,296  4,627,652  1.58  1.63 (1.59–1.67) 1.63 (1.59–1.68) 1.54 (1.50–1.59) 
 Known diabetes 665,631  7,885  3,695,319  2.13  1.57 (1.53–1.61) 1.58 (1.54–1.62) 1.48 (1.44–1.52) 
 Diabetes <5 years 386,687  3,840  2,176,395  1.76  1.41 (1.36–1.46) 1.41 (1.36–1.46) 1.32 (1.28–1.37) 

  Diabetes ≥5 years 278,944  4,045  1,518,924  2.66  1.76 (1.70–1.82) 1.78 (1.72–1.84) 1.66 (1.60–1.72) 
aHR, adjusted hazard ratio; CI, confidence interval; IFG, impaired fasting glucose. 

*Incidence per 1,000 person-years. 

†Model 1: adjusted for age and sex. 

‡Model 2: adjusted for factors in Model 1 and smoking, drinking, and exercise. 

§Model 3: adjusted for factors in Model 2 and body mass index (BMI), hypertension, and dyslipidemia.  



Supplementary table 2. Incidence rates and multivariate-adjusted hazard ratios of dementia according to the change of glycemic status between the baseline and second health examination 

    
 Subjects (N)  Events (n)  Person-years  Incidence rate* 

aHR (95% CI) 

    Model 1† Model 2‡ Model 3§ 

All-cause dementia        

 NL → NL 2,351,911  44,486  11,742,898  3.79  1 (Reference) 1 (Reference) 1 (Reference) 
 NL → IFG 596,503  14,020  2,971,765  4.72  1.03 (1.01–1.05) 1.03 (1.01,1.05) 1.03 (1.01–1.05) 
 NL → DM 113,155  6,159  559,675  11.00  1.42 (1.36–1.46) 1.41 (1.38–1.45) 1.39 (1.35–1.42) 
 IFG → NL 525,854  12,132  2,636,924  4.60  1.01 (0.99–1.03) 1.01 (0.99–1.03) 1.01 (0.99–1.03) 
 IFG → IFG 554,806  12,499  2,764,848  4.52  0.99 (0.97–1.01) 1.00 (0.98–1.02) 1.00 (0.98–1.02) 
 IFG → DM 151,649  5,879  752,112  7.82  1.24 (1.20–1.27) 1.24 (1.20–1.27) 1.23 (1.19–1.26) 
 DM → DM 823,741  45,476  4,088,821  11.12  1.48 (1.47–1.50) 1.49 (1.47–1.51) 1.47 (1.45–1.49)          

Alzheimer dementia        

 NL → NL 2,351,911  34,230  11,742,898  2.91  1 (Reference) 1 (Reference) 1 (Reference) 
 NL → IFG 596,503  10,701  2,971,765  3.60  1.02 (1.00–1.04) 1.02 (1.00–1.04) 1.02 (1.00–1.05) 
 NL → DM 113,155  4,712  559,675  8.42  1.40 (1.35–1.44) 1.39 (1.35–1.43) 1.37 (1.33–1.41) 
 IFG → NL 525,854  9,377  2,636,924  3.56  1.01 (0.99–1.04) 1.01 (0.99–1.04) 1.02 (0.99–1.04) 
 IFG → IFG 554,806  9,657  2,764,848  3.49  1.00 (0.98–1.02) 1.00 (0.98–1.02) 1.01 (0.99–1.04) 
 IFG → DM 151,649  4,474  752,112  5.95  1.22 (1.18–1.25) 1.22 (1.18–1.25) 1.22 (1.18–1.26) 
 DM → DM 823,741  34,665  4,088,821  8.48  1.46 (1.44–1.48) 1.46 (1.44–1.48) 1.46 (1.44–1.48)          

Vascular dementia        

 NL → NL 2,351,911  5,539  11,742,898  0.47  1 (Reference) 1 (Reference) 1 (Reference) 
 NL → IFG 596,503  1,737  2,971,765  0.58  1.04 (0.99–1.10) 1.04 (0.99–1.10) 1.02 (0.96–1.07) 
 NL → DM 113,155  752  559,675  1.34  1.51 (1.40–1.62) 1.49 (1.38–1.61) 1.40 (1.29–1.51) 
 IFG → NL 525,854  1,422  2,636,924  0.54  0.96 (0.91–1.02) 0.96 (0.91–1.02) 0.95 (0.89–1.00) 
 IFG → IFG 554,806  1,511  2,764,848  0.55  0.96 (0.91–1.02) 0.97 (0.92–1.03) 0.94 (0.89–0.99) 
 IFG → DM 151,649  794  752,112  1.06  1.39 (1.29–1.49) 1.39 (1.29–1.49) 1.30 (1.20–1.40) 

  DM → DM 823,741  5,786  4,088,821  1.42  1.59 (1.53–1.65) 1.59 (1.53–1.65) 1.49 (1.43–1.55) 

aHR, adjusted hazard ratio; CI, confidence interval; NL, Normoglycemia; IFG, impaired fasting glucose; DM, diabetes. 

*Incidence per 1,000 person-years. 

†Model 1: adjusted for age and sex. 

‡Model 2: adjusted for factors in Model 1 and smoking, drinking, and exercise. 

§Model 3: adjusted for factors in Model 2 and body mass index (BMI), hypertension, and dyslipidemia. 

  



Supplementary table 3. Risk of incident dementia according to the glycemic status and the comorbidities of diabetes by age (<60 years vs. ≥65 years) 

 
All-cause dementia   Alzheimer dementia   Vascular dementia 

Age <65 years Age ≥65 years 
P for 

interaction 
 Age <65 years Age ≥65 years 

P for 

interaction 
 Age <65 years Age ≥65 years 

P for 

interaction 

Diabetes   <.0001      <.0001    <.0001 
 No 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 Yes 1.58 (1.55–1.61) 1.37 (1.36–1.39)   1.59 (1.55–1.62) 1.36 (1.34–1.37)   1.55 (1.49–1.62) 1.44 (1.41–1.48)  

Glycemic status   <.0001      <.0001    <.0001 
 Normoglycemia 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 IFG 1.00 (0.98–1.02) 1.02 (1.01–1.03)   1.00 (0.97–1.02) 1.02 (1.01–1.03)   1.01 (0.96–1.06) 1.00 (0.97–1.03)  

 New-onset diabetes 1.55 (1.52–1.59) 1.39 (1.38–1.41)   1.55 (1.50–1.59) 1.37 (1.35–1.38)   1.57 (1.49–1.66) 1.48 (1.43–1.53)  

 Known diabetes 1.61 (1.57–1.65) 1.38 (1.36–1.39)   1.63 (1.58–1.68) 1.36 (1.35–1.38)   1.54 (1.45–1.63) 1.41 (1.37–1.45)  
                

Ischemic Heart Disease (IHD)   <.0001      <.0001    <.0001 
 IHD (–), Normoglycemia 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 IHD (–), IFG 1.00 (0.98–1.03) 1.02 (1.01–1.03)   1.00 (0.98–1.03) 1.02 (1.01–1.03)   1.01 (0.96–1.06) 0.99 (0.96–1.03)  

 IHD (–), New-onset diabetes 1.57 (1.53–1.61) 1.40 (1.38–1.41)   1.56 (1.51–1.60) 1.37 (1.35–1.39)   1.58 (1.49–1.67) 1.51 (1.46–1.56)  

 IHD (–), Known diabetes 1.62 (1.58–1.66) 1.39 (1.37–1.40)   1.65 (1.60–1.70) 1.37 (1.35–1.39)   1.53 (1.43–1.63) 1.42 (1.38–1.47)  

 IHD (+), Normoglycemia 1.42 (1.34–1.49) 1.14 (1.12–1.17)   1.39 (1.30–1.48) 1.13 (1.11–1.16)   1.54 (1.37–1.74) 1.22 (1.16–1.29)  

 IHD (+), IFG 1.32 (1.23–1.42) 1.19 (1.16–1.22)   1.27 (1.16–1.39) 1.19 (1.15–1.22)   1.44 (1.22–1.70) 1.28 (1.19–1.38)  

 IHD (+), New-onset diabetes 2.01 (1.86–2.18) 1.54 (1.49–1.59)   2.01 (1.83–2.21) 1.52 (1.47–1.57)   2.35 (1.99–2.78) 1.56 (1.43–1.71)  

 IHD (+), Known diabetes 1.99 (1.85–2.14) 1.50 (1.46–1.53)   1.91 (1.75–2.09) 1.48 (1.44–1.53)   2.35 (2.01–2.75) 1.59 (1.48–1.71)  

Ischemic Stroke (IS)   <.0001      <.0001    <.0001 
 IS (–), Normoglycemia 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 IS (–), IFG 1.00 (0.98–1.03) 1.02 (1.01–1.03)   1.00 (0.97–1.03) 1.02 (1.01–1.03)   1.02 (0.97–1.08) 1.00 (0.97–1.03)  

 IS (–), New-onset diabetes 1.57 (1.53–1.61) 1.40 (1.38–1.41)   1.55 (1.51–1.60) 1.37 (1.35–1.39)   1.62 (1.53–1.72) 1.50 (1.45–1.55)  

 IS (–), Known diabetes 1.61 (1.57–1.66) 1.38 (1.36–1.39)   1.63 (1.58–1.69) 1.36 (1.35–1.38)   1.53 (1.44–1.64) 1.41 (1.37–1.46)  

 IS (+), Normoglycemia 3.23 (3.06–3.41) 1.70 (1.65–1.74)   2.56 (2.39–2.75) 1.51 (1.47–1.56)   5.62 (5.09–6.20) 2.95 (2.78–3.13)  

 IS (+), IFG 2.96 (2.75–3.19) 1.70 (1.64–1.76)   2.45 (2.22–2.71) 1.53 (1.47–1.60)   4.55 (3.95–5.24) 3.01 (2.78–3.26)  

 IS (+), New-onset diabetes 4.72 (4.34–5.13) 2.24 (2.15–2.33)   4.03 (3.61–4.49) 1.94 (1.84–2.04)   6.87 (5.85–8.08) 4.02 (3.67–4.41)  

 IS (+), Known diabetes 4.16 (3.84–4.50) 2.21 (2.14–2.28)   3.57 (3.23–3.95) 1.98 (1.90–2.06)   6.73 (5.79–7.81) 3.81 (3.53–4.12)  

Chronic Kidney Disease (CKD)*   <.0001      <.0001    <.0001 
 CKD (–), Normoglycemia 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 CKD (–), IFG 1.00 (0.97–1.02) 1.02 (1.01–1.03)   0.99 (0.97–1.02) 1.02 (1.00–1.03)   1.01 (0.96–1.06) 1.00 (0.96–1.03)  

 CKD (–), New-onset diabetes 1.51 (1.47–1.55) 1.37 (1.35–1.38)   1.50 (1.45–1.54) 1.35 (1.33–1.37)   1.54 (1.45–1.63) 1.44 (1.39–1.50)  

 CKD (–), Known diabetes 1.57 (1.53–1.61) 1.36 (1.35–1.38)   1.60 (1.55–1.65) 1.35 (1.34–1.37)   1.46 (1.37–1.56) 1.39 (1.34–1.43)  

 CKD (+), Normoglycemia 1.12 (1.08–1.17) 1.14 (1.13–1.16)   1.09 (1.03–1.14) 1.13 (1.11–1.15)   1.18 (1.07–1.31) 1.17 (1.12–1.22)  

 CKD (+), IFG 1.14 (1.07–1.20) 1.15 (1.13–1.17)   1.12 (1.05–1.20) 1.15 (1.13–1.18)   1.14 (1.00–1.31) 1.17 (1.10–1.23)  

 CKD (+), New-onset diabetes 2.12 (2.00–2.23) 1.62 (1.59–1.65)   2.09 (1.95–2.23) 1.57 (1.53–1.60)   2.12 (1.86–2.41) 1.80 (1.70–1.90)  

  CKD (+), Known diabetes 2.07 (1.96–2.19) 1.57 (1.55–1.60)     2.01 (1.88–2.15) 1.53 (1.50–1.56)    2.36 (2.08–2.68) 1.69 (1.60–1.77)   

Data are presented as hazard ratios (95% confidence intervals), which were adjusted for age, sex, smoking, drinking, exercise, body mass index (BMI), hypertension, and dyslipidemia.  

IFG, impaired fasting glucose. 

*Defined as estimated glomerular filtration rate (eGFR) <60 mL/min/1.73 m2  



Supplementary table 4. Risk of incident dementia according to the glycemic status and the comorbidities of diabetes by sex (male vs. female) 

 
All-cause dementia   Alzheimer dementia   Vascular dementia 

Male Female 
P for 

interaction 
 Male Female 

P for 

interaction 
 Male Female 

P for 

interaction 

Diabetes   <.0001      <.0001    0.754 
 No 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 Yes 1.50 (1.48–1.51) 1.42 (1.41–1.43)   1.49 (1.47–1.52) 1.40 (1.38–1.41)   1.51 (1.47–1.56) 1.50 (1.46–1.55)  

Glycemic status   <.0001      <.0001    0.859 
 Normoglycemia 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 IFG 1.01 (0.99–1.02) 1.02 (1.01–1.03)   1.01 (0.99–1.03) 1.02 (1.01–1.04)   1.00 (0.96–1.04) 1.01 (0.97–1.04)  

 New-onset diabetes 1.50 (1.48–1.52) 1.43 (1.41–1.45)   1.49 (1.47–1.52) 1.40 (1.38–1.42)   1.54 (1.47–1.60) 1.55 (1.50–1.61)  

 Known diabetes 1.50 (1.47–1.52) 1.43 (1.41–1.45)   1.51 (1.48–1.53) 1.41 (1.40–1.43)   1.49 (1.43–1.55) 1.47 (1.42–1.52)  
                

Ischemic Heart Disease (IHD)   <.0001      <.0001    0.493 
 IHD (–), Normoglycemia 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 IHD (–), IFG 1.01 (0.99–1.02) 1.02 (1.01–1.04)   1.01 (0.99–1.02) 1.02 (1.01–1.04)   1.00 (0.96–1.04) 1.00 (0.97–1.04)  

 IHD (–), New-onset diabetes 1.51 (1.48–1.53) 1.45 (1.43–1.47)   1.50 (1.47–1.53) 1.42 (1.39–1.44)   1.55 (1.49–1.62) 1.59 (1.53–1.65)  

 IHD (–), Known diabetes 1.51 (1.49–1.54) 1.44 (1.43–1.46)   1.52 (1.49–1.55) 1.42 (1.40–1.44)   1.49 (1.43–1.56) 1.49 (1.43–1.55)  

 IHD (+), Normoglycemia 1.13 (1.10–1.17) 1.24 (1.21–1.27)   1.11 (1.07–1.16) 1.23 (1.20–1.26)   1.22 (1.13–1.33) 1.35 (1.27–1.44)  

 IHD (+), IFG 1.17 (1.13–1.22) 1.25 (1.21–1.29)   1.16 (1.11–1.22) 1.25 (1.21–1.29)   1.23 (1.11–1.37) 1.39 (1.27–1.52)  

 IHD (+), New-onset diabetes 1.67 (1.59–1.75) 1.63 (1.57–1.69)   1.68 (1.59–1.77) 1.60 (1.54–1.67)   1.72 (1.52–1.94) 1.74 (1.57–1.93)  

 IHD (+), Known diabetes 1.55 (1.49–1.61) 1.62 (1.57–1.66)   1.53 (1.46–1.60) 1.60 (1.55–1.66)   1.71 (1.55–1.89) 1.73 (1.59–1.89)  

Ischemic Stroke (IS)   <.0001      <.0001    0.215 
 IS (–), Normoglycemia 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 IS (–), IFG 1.02 (1.00–1.03) 1.02 (1.01–1.03)   1.01 (1.00–1.03) 1.02 (1.01–1.04)   1.02 (0.98–1.06) 1.00 (0.97–1.04)  

 IS (–), New-onset diabetes 1.52 (1.50–1.54) 1.44 (1.42–1.46)   1.51 (1.48–1.54) 1.41 (1.39–1.43)   1.58 (1.51–1.64) 1.57 (1.51–1.63)  

 IS (–), Known diabetes 1.51 (1.49–1.54) 1.43 (1.41–1.45)   1.51 (1.49–1.54) 1.41 (1.40–1.43)   1.50 (1.43–1.57) 1.48 (1.42–1.53)  

 IS (+), Normoglycemia 2.16 (2.09–2.23) 1.74 (1.69–1.79)   1.85 (1.78–1.93) 1.54 (1.49–1.60)   3.70 (3.45–3.98) 3.27 (3.05–3.52)  

 IS (+), IFG 2.00 (1.91–2.09) 1.78 (1.70–1.86)   1.80 (1.70–1.90) 1.56 (1.48–1.64)   3.27 (2.97–3.60) 3.43 (3.10–3.79)  

 IS (+), New-onset diabetes 2.95 (2.80–3.11) 2.37 (2.25–2.49)   2.55 (2.39–2.73) 2.04 (1.92–2.17)   4.94 (4.42–5.51) 4.40 (3.92–4.94)  

 IS (+), Known diabetes 2.70 (2.58–2.82) 2.37 (2.27–2.47)   2.40 (2.27–2.54) 2.10 (2.00–2.21)   4.56 (4.14–5.02) 4.24 (3.84–4.68)  

Chronic Kidney Disease (CKD)*   <.0001      <.0001    0.942 
 CKD (–), Normoglycemia 1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)   1 (Reference) 1 (Reference)  

 CKD (–), IFG 1.01 (1.00–1.03) 1.02 (1.01–1.04)   1.01 (0.99–1.03) 1.02 (1.01–1.04)   1.01 (0.97–1.05) 1.01 (0.97–1.05)  

 CKD (–), New-onset diabetes 1.49 (1.46–1.51) 1.41 (1.39–1.43)   1.48 (1.45–1.51) 1.39 (1.36–1.41)   1.53 (1.46–1.60) 1.51 (1.45–1.58)  

 CKD (–), Known diabetes 1.49 (1.46–1.51) 1.44 (1.42–1.46)   1.50 (1.47–1.53) 1.42 (1.40–1.45)   1.47 (1.40–1.54) 1.44 (1.39–1.51)  

 CKD (+), Normoglycemia 1.14 (1.11–1.17) 1.14 (1.12–1.16)   1.12 (1.09–1.16) 1.12 (1.11–1.15)   1.21 (1.13–1.29) 1.16 (1.10–1.22)  

 CKD (+), IFG 1.11 (1.07–1.14) 1.15 (1.13–1.18)   1.11 (1.07–1.15) 1.15 (1.12–1.17)   1.14 (1.05–1.24) 1.15 (1.08–1.23)  

 CKD (+), New-onset diabetes 1.75 (1.70–1.81) 1.64 (1.61–1.68)   1.72 (1.66–1.79) 1.59 (1.55–1.62)   1.83 (1.69–1.99) 1.87 (1.75–1.99)  

  CKD (+), Known diabetes 1.71 (1.66–1.77) 1.58 (1.55–1.61)    1.69 (1.63–1.75) 1.53 (1.49–1.56)    1.81 (1.67–1.96) 1.74 (1.64–1.84)   

Data are presented as hazard ratios (95% confidence intervals), which were adjusted for age, sex, smoking, drinking, exercise, body mass index (BMI), hypertension, and dyslipidemia.  

IFG, impaired fasting glucose. 

*Defined as estimated glomerular filtration rate (eGFR) <60 mL/min/1.73 m2 


