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Supplementary Materials. Assessment of dietary insulin index (II) and insulin load (IL) 

 

Details of dietary II and IL have been described elsewhere.(1-3) Briefly, II indicates the area 

under the insulin response curve over 2 hours after consumption of 1000 kJ of a test food relative 

to that of the reference food (glucose). II values for each calorie-containing food in FFQ were 

obtained from direct testing at the University of Sydney, Australia, or from previously published 

estimates.(4) For each participant, overall dietary IL was calculated by the product of II value of 

each food, calorie content of the food (kcal/serving) and its consumption frequency 

(serving/day), and summing the values for all foods reported. Dietary II was calculated by 

dividing IL by total calories (kcal/day). 
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Supplementary Table 1. Food components of empirical dietary inflammatory pattern (EDIP) 

and empirical dietary index for hyperinsulinemia (EDIH) 

EDIP EDIH 

  ↑ Higher inflammatory potential   ↑ Higher insulinemic potential 

• Processed meat 

• Red meat 

• Organ meat 

• Other fish† 

• Other vegetables‡ 

• Refined grains 

• High-energy beverages§ 

• Low-energy beverages|| 

• Tomatoes 

• Processed meat 

• Red meat 

• Other fish† 

• Poultry 

• Eggs 

• High-energy beverages§ 

• Low-energy beverages|| 

• Tomatoes 

• Cream soups 

• Margarine 

• Butter 

• French fries 

• Low-fat dairy products 

  ↓ Lower inflammatory potential   ↓ Lower insulinemic potential 

• Beer 

• Wine 

• Tea 

• Coffee 

• Dark yellow vegetables 

• Green leafy vegetables 

• Snacks 

• Fruit juice 

• Pizza 

• Wine 

• Coffee 

• Whole fruits 

• High-fat dairy products 

• Green leafy vegetables 

† Fish other than dark-meat (fatty) fish 

‡ Vegetables other than green leafy vegetables and dark yellow vegetables  

§ Cola and other carbonated beverages with sugar 

|| Low-energy cola and other low-energy carbonated beverages 
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Supplementary Table 2. Distribution of nutrients and foods by quintiles of empirical dietary inflammatory pattern (EDIP) and empirical dietary index for 

hyperinsulinemia (EDIH)* 
 Quintiles of Dietary Pattern 

 NHS (74,767 women) NHS2 (90,786 women) HPFS (39,442 men) 

Characteristic Q1 Q3 Q5 Q1 Q3 Q5 Q1 Q3 Q5 

EDIP          

   Total carbohydrate, g/d 181 (31) 187 (30) 186 (34) 227 (34) 225 (32) 221 (37) 228 (42) 237 (41) 236 (44) 

   Total protein, g/d 69.0 (12.1) 71.5 (12.4) 72.8 (15.0) 85.0 (14.9) 87.0 (14.9) 86.9 (16.8) 88.4 (15.4) 92.5 (15.6) 93.9 (18.4) 

   Total fat, g/d 59.7 (10.4) 61.7 (9.8) 62.2 (10.8) 60.8 (10.9) 63.3 (10.8) 64.8 (12.4) 68.3 (13.7) 72.0 (13.3) 73.7 (14.4) 

   Total fiber, g/d 16.8 (5.2) 16.6 (4.7) 15.4 (4.7) 19.8 (6.1) 18.2 (5.3) 17.0 (5.1) 20.9 (7.4) 21.3 (6.9) 19.8 (6.8) 

   Food contributors, serving/wk          

     Processed meat 1.7 (1.7) 2.0 (1.9) 3.1 (3.3) 1.2 (1.4) 1.4 (1.5) 2.4 (2.7) 2.2 (2.2) 2.3 (2.4) 3.9 (4.5) 

     Red meat 4.0 (2.5) 4.2 (2.6) 5.3 (3.3) 2.8 (2.1) 3.1 (2.2) 4.3 (2.9) 3.9 (2.8) 4.0 (2.9) 5.7 (4.0) 

     Organ meat 0.2 (0.3) 0.2 (0.3) 0.2 (0.4) 1.3 (1.1) 1.4 (1.3) 2.2 (3.8) 1.1 (10.1) 1.1 (9.8) 1.3 (10.8) 

     Other fish† 1.9 (1.5) 1.9 (1.6) 2.3 (2.2) 1.6 (1.4) 1.6 (1.3) 2.0 (2.0) 2.1 (1.6) 2.2 (1.7) 2.7 (2.6) 

     Beer 1.5 (4.9) 0.4 (1.6) 0.2 (1.2) 1.4 (3.7) 0.6 (1.5) 0.4 (1.3) 4.7 (7.8) 1.4 (2.7) 0.8 (1.9) 

     Wine 5.0 (6.8) 1.2 (2.0) 0.6 (1.3) 1.8 (3.7) 0.5 (1.1) 0.3 (0.9) 4.8 (6.7) 1.3 (1.9) 0.6 (1.3) 

     Tea 5.2 (8.7) 5.0 (7.9) 4.4 (7.2) 10.2 (14.2) 5.3 (10.1) 3.8 (8.1) 3.3 (6.7) 3.0 (5.8) 2.7 (5.4) 

     Coffee 28.2 (14.3) 16.4 (11.3) 8.9 (9.6) 4.7 (8.5) 1.7 (4.3) 1.0 (3.1) 41.6 (18.0) 28.1 (19.2) 19.6 (19.5) 

     Fruit juice 6.1 (6.7) 5.1 (4.9) 4.3 (4.5) 4.1 (5.0) 2.3 (2.3) 2.0 (2.1) 6.5 (8.0) 5.5 (5.2) 4.8 (4.9) 

     Dark yellow vegetables 2.7 (3.1) 2.1 (1.9) 1.8 (1.7) 3.3 (2.6) 3.1 (2.4) 4.0 (3.9) 0.3 (0.9) 0.3 (0.6) 0.3 (0.6) 

     Tomatoes 3.7 (2.8) 3.7 (2.7) 4.7 (4.4) 6.8 (6.1) 4.0 (3.3) 3.6 (3.3) 3.9 (3.0) 3.9 (2.8) 5.2 (4.9) 

     Green leafy vegetables 8.0 (6.6) 5.5 (3.7) 4.6 (3.6) 4.6 (4.1) 4.1 (3.4) 4.8 (4.3) 6.7 (5.7) 4.9 (3.6) 4.4 (3.6) 

     Other vegetables‡ 5.5 (4.4) 5.2 (4.0) 6.0 (6.2) 8.1 (5.2) 8.5 (5.6) 13.0 (9.2) 14.0 (12.1) 13.2 (11.8) 14.2 (12.9) 

     Refined grains 6.5 (5.2) 7.7 (6.2) 11.7 (9.1) 6.2 (7.7) 4.3 (4.8) 3.8 (4.7) 6.8 (5.5) 7.7 (6.3) 12.6 (10.1) 

     Pizza 0.6 (0.7) 0.4 (0.4) 0.4 (0.4) 5.1 (5.7) 3.8 (3.7) 4.2 (3.9) 0.9 (1.1) 0.5 (0.5) 0.4 (0.5) 

     Snacks 6.5 (9.9) 4.0 (5.6) 3.6 (4.9) 1.2 (2.3) 1.7 (3.0) 5.4 (9.6) 4.9 (6.7) 3.7 (4.3) 3.7 (4.2) 

     High-energy beverages§ 1.0 (2.0) 1.6 (2.7) 4.4 (7.0) 4.1 (6.0) 5.1 (6.9) 15.2 (15.4) 1.4 (2.3) 2.0 (3.1) 5.2 (6.9) 

     Low-energy beverages|| 2.6 (4.7) 3.3 (5.2) 7.9 (11.4) 1.3 (1.2) 0.7 (0.5) 0.7 (0.5) 2.3 (4.3) 2.8 (4.9) 5.9 (10.2) 

EDIH          

   Total carbohydrate, g/d 191 (34) 188 (29) 173 (32) 242 (36) 225 (29) 208 (34) 248 (47) 236 (39) 217 (39) 

   Total protein, g/d 66.9 (11.4) 71.4 (12.3) 75.0 (14.7) 81.8 (15.0) 87.3 (14.6) 88.8 (16.3) 87.4 (16.0) 92.2 (15.3) 96.0 (17.5) 

   Total fat, g/d 57.8 (10.9) 61.1 (9.2) 65.8 (10.2) 57.3 (11.7) 63.0 (9.7) 69.3 (11.0) 64.5 (15.0) 71.4 (12.4) 78.9 (12.4) 

   Total fiber, g/d 17.9 (5.8) 16.4 (4.4) 14.4 (3.9) 21.5 (6.9) 17.8 (4.7) 16.1 (4.2) 23.9 (8.4) 20.6 (6.1) 18.0 (5.1) 

   Food contributors, serving/wk          

     Processed meat 1.4 (1.5) 1.9 (1.8) 3.6 (3.5) 0.9 (1.2) 1.4 (1.4) 2.7 (2.7) 1.5 (1.8) 2.3 (2.2) 4.6 (4.7) 

     Red meat 3.4 (2.2) 4.2 (2.4) 6.2 (3.4) 2.0 (1.6) 3.1 (1.9) 5.2 (3.0) 2.9 (2.3) 4.0 (2.7) 6.6 (4.0) 

     Other fish† 1.9 (1.5) 1.9 (1.6) 2.2 (2.1) 1.7 (1.4) 1.6 (1.4) 1.9 (1.9) 2.4 (1.8) 2.3 (1.8) 2.3 (2.4) 

     Poultry 2.0 (1.5) 2.1 (1.5) 2.5 (2.2) 2.2 (1.5) 2.3 (1.5) 2.6 (2.0) 2.4 (1.7) 2.4 (1.8) 2.7 (2.5) 

     Eggs 2.0 (1.7) 2.3 (1.8) 3.3 (3.2) 1.0 (1.1) 1.2 (1.2) 1.6 (1.7) 1.7 (1.9) 2.1 (2.3) 3.8 (4.6) 

     Butter 1.9 (3.8) 2.2 (4.3) 4.8 (8.4) 0.9 (2.3) 0.9 (2.4) 1.9 (4.7) 1.4 (3.2) 1.7 (3.6) 3.6 (7.1) 

     Margarine 5.0 (6.0) 6.2 (6.8) 8.5 (9.2) 2.3 (3.9) 3.2 (4.6) 4.7 (6.0) 3.4 (5.1) 4.3 (5.7) 5.9 (7.7) 

     Low-fat dairy products 6.7 (6.9) 6.3 (6.6) 5.8 (6.7) 8.4 (7.9) 7.4 (7.4) 6.4 (7.0) 7.5 (8.0) 6.8 (7.2) 6.6 (7.6) 
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     High-fat dairy products 11.1 (10.9) 6.7 (5.8) 6.4 (5.5) 8.8 (9.6) 5.3 (5.2) 5.2 (4.7) 9.1 (10.4) 6.4 (5.9) 6.3 (5.7) 

     Wine 4.9 (6.8) 1.2 (2.1) 0.7 (1.5) 1.8 (3.7) 0.5 (1.1) 0.4 (0.9) 4.6 (6.6) 1.3 (2.1) 0.8 (1.5) 

     Coffee 24.6 (14.5) 16.9 (12.5) 12.1 (11.9) 4.0 (7.7) 1.8 (4.6) 1.2 (3.9) 39.7 (18.6) 28.8 (19.2) 20.3 (19.8) 

     Whole fruits 12.9 (9.8) 9.3 (6.4) 7.7 (5.9) 12.6 (9.1) 7.4 (5.3) 6.1 (4.9) 16.0 (12.7) 10.1 (7.0) 8.1 (6.5) 

     Tomatoes 3.8 (2.8) 3.6 (2.7) 4.6 (4.4) 3.7 (2.8) 3.1 (2.6) 3.7 (3.6) 4.4 (3.4) 4.0 (3.1) 4.5 (4.4) 

     Green leafy vegetable 7.5 (6.3) 5.5 (3.9) 5.0 (3.9) 6.6 (5.9) 4.1 (3.5) 3.7 (3.3) 6.7 (5.6) 4.9 (3.6) 4.4 (3.6) 

     French fries 0.3 (0.4) 0.4 (0.5) 0.8 (1.0) 0.3 (0.4) 0.6 (0.6) 1.5 (1.4) 0.3 (0.5) 0.6 (0.7) 1.5 (1.5) 

     High-energy beverages§ 1.1 (2.2) 1.7 (3.0) 3.9 (6.6) 1.3 (2.5) 2.0 (3.5) 4.8 (9.3) 1.5 (2.6) 2.3 (3.5) 4.4 (6.3) 

     Low-energy beverages|| 2.5 (4.5) 3.5 (5.6) 7.3 (11.0) 3.4 (5.3) 5.7 (7.3) 14.3 (15.3) 2.2 (4.2) 3.0 (5.3) 5.2 (9.4) 

     Cream soups 0.2 (0.3) 0.3 (0.4) 0.6 (1.1) 0.2 (0.3) 0.3 (0.3) 0.5 (0.8) 0.3 (0.4) 0.4 (0.5) 0.8 (1.2) 

Abbreviation: Abbreviation: HPFS, Health Professionals Follow-up Study; NHS, Nurses’ Health Study; NHS2, Nurses’ Health Study 2.  

Values are means (SD) or percentages and are standardized to the age distribution of the study population. 

* Energy-adjusted dietary pattern 

† Fish other than dark-meat (fatty) fish 

‡ Vegetables other than green leafy vegetables and dark yellow vegetables  

§ Cola and other carbonated beverages with sugar 

|| Low-energy cola and other low-energy carbonated beverages 
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Supplementary Table 3. Spearman correlation of dietary patterns  

 EDIP EDIH 
Dietary 

insulin index 

Dietary 

insulin load 
AHEI 

NHS      

  EDIP 1.00 0.66 0.16 0.17 -0.21 

  EDIH  1.00 -0.03 -0.02 -0.43 

  Dietary insulin index   1.00 0.98 -0.16 

  Dietary insulin load    1.00 -0.13 

  AHEI     1.00 

NHS2      

  EDIP 1.00 0.67 0.12 0.14 -0.35 

  EDIH  1.00 -0.05 -0.02 -0.52 

  Dietary insulin index   1.00 0.99 -0.23 

  Dietary insulin load    1.00 -0.19 

  AHEI     1.00 

HPFS      

  EDIP 1.00 0.60 0.18 0.21 -0.21 

  EDIH  1.00 -0.03 0.0002 -0.46 

  Dietary insulin index   1.00 0.99 -0.09 

  Dietary insulin load    1.00 -0.06 

  AHEI     1.00 

Pooled results of 3 cohorts*      

  EDIP 1.00 0.65 0.14 0.16 -0.27 

  EDIH  1.00 -0.03 -0.02 -0.47 

  Dietary insulin index   1.00 0.78 -0.19 

  Dietary insulin load    1.00 -0.07 

  AHEI     1.00 

Abbreviation: AHEI, alternate healthy eating index-2010; EDIP, empirical dietary inflammatory pattern; EDIH, 

empirical dietary index for hyperinsulinemia; HPFS, Health Professionals Follow-up Study; NHS, Nurses’ 

Health Study; NHS2, Nurses’ Health Study 2. 

All dietary patterns were energy-adjusted. 

* Adjusted for cohort 
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Supplementary Table 4. Hazard ratio (95% CI) of type 2 diabetes according to quintiles of empirical dietary inflammatory pattern (EDIP) and 

empirical dietary index for hyperinsulinemia (EDIH) (sensitivity analyses)* 
 Quintiles of Dietary Pattern 

P for trend†  Q1 Q2 Q3 Q4 Q5 

EDIP       

  NHS       
    Multivariable 1 (ref) 1.46 (1.33-1.59) 1.75 (1.61-1.91) 2.28 (2.10-2.47) 3.28 (3.04-3.54) <.001 

    Multivariable + BMI 1 (ref) 1.28 (1.18-1.40) 1.41 (1.30-1.53) 1.69 (1.56-1.83) 2.05 (1.90-2.22) <.001 

    Multivariable + EDIH 1 (ref) 1.26 (1.15-1.38) 1.38 (1.26-1.52) 1.63 (1.48-1.79) 2.05 (1.87-2.26) <.001 

    Multivariable + EDIH + BMI 1 (ref) 1.21 (1.11-1.33) 1.28 (1.17-1.40) 1.46 (1.33-1.60) 1.66 (1.51-1.83) <.001 

    Multivariable + AHEI 1 (ref) 1.44 (1.32-1.58) 1.72 (1.58-1.87) 2.21 (2.04-2.40) 3.13 (2.90-3.39) <.001 

    Multivariable + AHEI + BMI 1 (ref) 1.28 (1.17-1.39) 1.39 (1.28-1.52) 1.65 (1.52-1.79) 1.97 (1.82-2.13) <.001 

  NHS2       

    Multivariable 1 (ref) 1.42 (1.28-1.57) 1.79 (1.63-1.97) 2.38 (2.17-2.60) 3.36 (3.08-3.67) <.001 

    Multivariable + BMI 1 (ref) 1.27 (1.15-1.40) 1.42 (1.29-1.56) 1.62 (1.48-1.78) 1.87 (1.72-2.04) <.001 

    Multivariable + EDIH 1 (ref) 1.22 (1.10-1.35) 1.36 (1.23-1.51) 1.57 (1.42-1.74) 1.85 (1.67-2.06) <.001 

    Multivariable + EDIH + BMI 1 (ref) 1.22 (1.10-1.35) 1.32 (1.19-1.47) 1.45 (1.31-1.60) 1.57 (1.42-1.75) <.001 

    Multivariable + AHEI 1 (ref) 1.39 (1.26-1.53) 1.71 (1.56-1.88) 2.22 (2.02-2.43) 3.06 (2.79-3.34) <.001 

    Multivariable + AHEI + BMI 1 (ref) 1.26 (1.14-1.39) 1.39 (1.26-1.53) 1.57 (1.43-1.72) 1.77 (1.62-1.94) <.001 

  HPFS        

    Multivariable 1 (ref) 1.31 (1.16-1.47) 1.45 (1.28-1.63) 1.77 (1.58-1.98) 2.31 (2.07-2.58) <.001 

    Multivariable + BMI 1 (ref) 1.27 (1.13-1.44) 1.39 (1.23-1.56) 1.62 (1.44-1.81) 1.87 (1.67-2.09) <.001 

    Multivariable + EDIH 1 (ref) 1.14 (1.01-1.30) 1.17 (1.03-1.33) 1.33 (1.17-1.51) 1.55 (1.36-1.76) <.001 

    Multivariable + EDIH + BMI 1 (ref) 1.18 (1.04-1.33) 1.23 (1.09-1.40) 1.38 (1.22-1.57) 1.50 (1.32-1.71) <.001 

    Multivariable + AHEI 1 (ref) 1.30 (1.16-1.47) 1.44 (1.28-1.62) 1.73 (1.54-1.94) 2.18 (1.95-2.44) <.001 

    Multivariable + AHEI + BMI 1 (ref) 1.27 (1.13-1.44) 1.39 (1.23-1.56) 1.60 (1.42-1.79) 1.82 (1.62-2.03) <.001 

  Pooled results of 3 cohorts        

    Multivariable 1 (ref) 1.41 (1.33-1.49) 1.70 (1.61-1.80) 2.20 (2.09-2.33) 3.11 (2.96-3.27) <.001 

    Multivariable + BMI 1 (ref) 1.28 (1.20-1.35) 1.41 (1.33-1.49) 1.65 (1.57-1.74) 1.95 (1.85-2.05) <.001 

    Multivariable + EDIH 1 (ref) 1.22 (1.15-1.29) 1.33 (1.25-1.41) 1.54 (1.45-1.64) 1.87 (1.76-1.99) <.001 

    Multivariable + EDIH + BMI 1 (ref) 1.20 (1.13-1.28) 1.28 (1.21-1.36) 1.43 (1.35-1.52) 1.59 (1.49-1.69) <.001 

    Multivariable + AHEI 1 (ref) 1.39 (1.32-1.48) 1.66 (1.57-1.75) 2.11 (2.00-2.23) 2.91 (2.76-3.06) <.001 

    Multivariable + AHEI + BMI 1 (ref) 1.27 (1.20-1.34) 1.39 (1.31-1.47) 1.61 (1.52-1.70) 1.86 (1.76-1.96) <.001 

EDIH       

  NHS       

    Multivariable 1 (ref) 1.41 (1.29-1.54) 1.82 (1.68-1.98) 2.32 (2.14-2.52) 3.33 (3.08-3.60) <.001 

    Multivariable + BMI 1 (ref) 1.18 (1.08-1.29) 1.38 (1.26-1.50) 1.57 (1.44-1.70) 1.93 (1.79-2.09) <.001 

    Multivariable + EDIP 1 (ref) 1.23 (1.12-1.35) 1.45 (1.32-1.59) 1.67 (1.52-1.83) 2.11 (1.92-2.32) <.001 

    Multivariable + EDIP + BMI 1 (ref) 1.07 (0.97-1.17) 1.16 (1.06-1.28) 1.24 (1.13-1.36) 1.41 (1.28-1.55) <.001 

    Multivariable + AHEI 1 (ref) 1.39 (1.27-1.52) 1.79 (1.64-1.95) 2.26 (2.08-2.45) 3.24 (2.98-3.51) <.001 

    Multivariable + AHEI + BMI 1 (ref) 1.16 (1.06-1.27) 1.34 (1.23-1.46) 1.50 (1.38-1.63) 1.82 (1.67-1.97) <.001 

  NHS2       

    Multivariable 1 (ref) 1.43 (1.29-1.59) 1.89 (1.71-2.08) 2.59 (2.36-2.85) 3.85 (3.51-4.22) <.001 

    Multivariable + BMI 1 (ref) 1.15 (1.03-1.27) 1.29 (1.17-1.43) 1.49 (1.36-1.64) 1.74 (1.59-1.91) <.001 
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    Multivariable + EDIP 1 (ref) 1.28 (1.15-1.43) 1.55 (1.39-1.73) 1.95 (1.75-2.17) 2.60 (2.32-2.90) <.001 

    Multivariable + EDIP + BMI 1 (ref) 1.05 (0.94-1.17) 1.11 (1.00-1.23) 1.21 (1.09-1.34) 1.32 (1.18-1.48) <.001 

    Multivariable + AHEI 1 (ref) 1.41 (1.27-1.57) 1.84 (1.66-2.03) 2.50 (2.27-2.77) 3.69 (3.34-4.07) <.001 

    Multivariable + AHEI + BMI 1 (ref) 1.13 (1.02-1.26) 1.26 (1.14-1.39) 1.43 (1.29-1.58) 1.64 (1.48-1.81) <.001 

  HPFS        

    Multivariable 1 (ref) 1.37 (1.21-1.56) 1.73 (1.53-1.95) 1.86 (1.65-2.10) 2.70 (2.41-3.02) <.001 

    Multivariable + BMI 1 (ref) 1.28 (1.13-1.45) 1.48 (1.32-1.67) 1.52 (1.35-1.72) 1.94 (1.73-2.17) <.001 

    Multivariable + EDIP 1 (ref) 1.29 (1.13-1.47) 1.54 (1.36-1.75) 1.57 (1.38-1.79) 2.10 (1.84-2.40) <.001 

    Multivariable + EDIP + BMI 1 (ref) 1.19 (1.04-1.35) 1.31 (1.15-1.49) 1.28 (1.12-1.46) 1.53 (1.34-1.75) <.001 

    Multivariable + AHEI 1 (ref) 1.36 (1.20-1.54) 1.69 (1.50-1.91) 1.81 (1.60-2.04) 2.59 (2.30-2.93) <.001 

    Multivariable + AHEI + BMI 1 (ref) 1.27 (1.12-1.44) 1.48 (1.31-1.67) 1.51 (1.33-1.71) 1.90 (1.69-2.15) <.001 

  Pooled results of 3 cohorts        

    Multivariable 1 (ref) 1.41 (1.33-1.50) 1.83 (1.73-1.94) 2.32 (2.20-2.45) 3.40 (3.23-3.58) <.001 

    Multivariable + BMI 1 (ref) 1.19 (1.12-1.26) 1.37 (1.30-1.45) 1.54 (1.46-1.63) 1.87 (1.78-1.98) <.001 

    Multivariable + EDIP 1 (ref) 1.26 (1.19-1.34) 1.51 (1.42-1.60) 1.76 (1.65-1.87) 2.30 (2.16-2.45) <.001 

    Multivariable + EDIP + BMI 1 (ref) 1.09 (1.02-1.16) 1.18 (1.11-1.26) 1.25 (1.17-1.33) 1.42 (1.33-1.51) <.001 

    Multivariable + AHEI 1 (ref) 1.39 (1.31-1.48) 1.78 (1.68-1.89) 2.25 (2.12-2.38) 3.27 (3.09-3.46) <.001 

    Multivariable + AHEI + BMI 1 (ref) 1.18 (1.11-1.25) 1.34 (1.26-1.42) 1.48 (1.40-1.57) 1.77 (1.67-1.87) <.001 

Abbreviation: AHEI, alternate healthy eating index-2010; BMI, body mass index; EDIH, empirical dietary index for hyperinsulinemia; EDIP, empirical 

dietary inflammatory pattern; HPFS, Health Professionals Follow-up Study; NHS, Nurses’ Health Study; NHS2, Nurses’ Health Study 2. 

Multivariable models adjusted for age (month), race (white or nonwhite), smoking (never; past; current: 1–14, 15–24, or >24 cigarettes/day), 

postmenopausal hormone use (women only; premenopausal, postmenopausal current user, or postmenopausal never/past user), oral contraceptive use 

(women only; never, past, or current), physical activity (<3, 3–8.9, 9–17.9, 18–26.9, or ≥27 metabolic equivalent task-hour/week), and family history of 

diabetes (yes or no). Multivariable + BMI models additionally adjusted for BMI (<21, 21–22.9, 23–24.9, 25–26.9, 27–29.9, 30–34.9, 35–39.9, or ≥40 

kg/m2). For other multivariable models, dietary patterns (AHEI, EDIP or EDIH) were adjusted using quintiles. 

* Energy-adjusted dietary pattern 

† P for trend was calculated using continuous variables of dietary pattern in the model. 
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Supplementary Table 5. Hazard ratio (95% CI) of type 2 diabetes according to quintiles of dietary insulin index*  

  Quintiles of Dietary Insulin Index P for 

trend†   Q1 Q2 Q3 Q4 Q5 

NHS       
Event 1525 1876 1901 1840 1640  

Person years 388170 388182 388087 388192 388094  

    Age-adjusted 1 (ref) 1.23 (1.15-1.32) 1.26 (1.18-1.35) 1.22 (1.14-1.31) 1.10 (1.03-1.18) <.001 

    Multivariable 1 (ref) 1.22 (1.14-1.30) 1.23 (1.15-1.32) 1.19 (1.11-1.28) 1.07 (0.99-1.14) 0.007 

    Multivariable + BMI 1 (ref) 1.01 (0.94-1.09) 0.99 (0.91-1.07) 0.96 (0.88-1.05) 0.93 (0.84-1.02) 0.16 

NHS2       

    Event 1453 1601 1553 1405 1145  

    Person years 423914 423565 423418 423600 422984  

    Age-adjusted 1 (ref) 1.13 (1.06-1.22) 1.13 (1.05-1.21) 1.04 (0.97-1.12) 0.87 (0.80-0.94) 0.001 

    Multivariable 1 (ref) 1.11 (1.03-1.19) 1.10 (1.03-1.19) 1.04 (0.96-1.12) 0.89 (0.82-0.96) 0.004 

    Multivariable + BMI 1 (ref) 1.01 (0.94-1.09) 1.00 (0.92-1.09) 0.97 (0.88-1.06) 0.91 (0.82-1.01) 0.01 

HPFS        

Event 753 872 770 734 598  

Person years 177994 178241 178286 178372 178167  

    Age-adjusted 1 (ref) 1.19 (1.08-1.31) 1.06 (0.96-1.17) 1.02 (0.92-1.13) 0.83 (0.75-0.93) <.001 

    Multivariable 1 (ref) 1.21 (1.10-1.33) 1.08 (0.97-1.19) 1.06 (0.96-1.18) 0.88 (0.79-0.98) 0.004 

    Multivariable + BMI 1 (ref) 1.13 (1.02-1.26) 0.98 (0.87-1.10) 0.97 (0.85-1.11) 0.88 (0.76-1.02) 0.01 

Pooled results of 3 

cohorts       

    Age-adjusted 1 (ref) 1.19 (1.14-1.24) 1.17 (1.12-1.22) 1.11 (1.06-1.16) 0.96 (0.91-1.00) 0.15 

    Multivariable 1 (ref) 1.17 (1.12-1.23) 1.15 (1.10-1.20) 1.11 (1.06-1.16) 0.96 (0.91-1.01) 0.21 

    Multivariable + BMI 1 (ref) 1.04 (0.99-1.09) 0.99 (0.94-1.05) 0.96 (0.91-1.02) 0.91 (0.85-0.97) <.001 

Abbreviation: BMI, body mass index; HPFS, Health Professionals Follow-up Study; NHS, Nurses’ Health Study; NHS2, Nurses’ 

Health Study 2.  

Multivariable models adjusted for age (month), race (white or nonwhite), smoking (never; past; current: 1–14, 15–24, or >24 

cigarettes/day), postmenopausal hormone use (women only; premenopausal, postmenopausal current user, or postmenopausal 

never/past user), oral contraceptive use (women only; never, past, or current), physical activity (<3, 3–8.9, 9–17.9, 18–26.9, or ≥27 

metabolic equivalent task-hour/week), and family history of diabetes (yes or no). Multivariable + BMI models additionally adjusted 

for BMI (<21, 21–22.9, 23–24.9, 25–26.9, 27–29.9, 30–34.9, 35–39.9, or ≥40 kg/m2).  

* Energy-adjusted dietary pattern 

† P for trend was calculated using continuous variables of dietary pattern in the model. 
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Supplementary Table 6. Hazard ratio (95% CI) of type 2 diabetes according to quintiles of dietary insulin load* 

  Quintiles of Dietary Insulin Load P for 

trend†   Q1 Q2 Q3 Q4 Q5 

NHS       

Event 1583 1813 1944 1839 1603  

Person years 388280 388042 388752 387936 387714  

    Age-adjusted 1 (ref) 1.15 (1.07-1.23) 1.24 (1.16-1.32) 1.18 (1.10-1.26) 1.03 (0.97-1.11) 0.01 

    Multivariable 1 (ref) 1.13 (1.06-1.21) 1.21 (1.13-1.29) 1.15 (1.08-1.24) 1.02 (0.95-1.09) 0.04 

    Multivariable + BMI 1 (ref) 0.94 (0.87-1.01) 0.97 (0.90-1.05) 0.94 (0.86-1.02) 0.88 (0.80-0.97) 0.08 

NHS2       

    Event 1484 1624 1531 1390 1128  

    Person years 424080 423367 423510 423568 422956  

    Age-adjusted 1 (ref) 1.13 (1.05-1.21) 1.09 (1.01-1.17) 1.01 (0.94-1.08) 0.83 (0.77-0.90) <.001 

    Multivariable 1 (ref) 1.11 (1.04-1.19) 1.08 (1.00-1.16) 1.02 (0.95-1.10) 0.87 (0.80-0.94) <.001 

    Multivariable + BMI 1 (ref) 1.05 (0.97-1.13) 1.02 (0.94-1.11) 0.99 (0.91-1.08) 0.94 (0.85-1.03) 0.01 

HPFS       

Event 790 846 789 711 591  

    Person years 177806 178352 178111 178680 178112  

    Age-adjusted 1 (ref) 1.10 (1.00-1.21) 1.03 (0.94-1.14) 0.94 (0.85-1.04) 0.78 (0.70-0.87) <.001 

    Multivariable 1 (ref) 1.11 (1.01-1.23) 1.05 (0.95-1.17) 0.98 (0.88-1.08) 0.83 (0.75-0.93) <.001 

    Multivariable + BMI 1 (ref) 1.03 (0.93-1.15) 0.96 (0.85-1.08) 0.91 (0.79-1.03) 0.84 (0.73-0.97) 0.007 

Pooled results of 3 

cohorts       

    Age-adjusted 1 (ref) 1.13 (1.08-1.18) 1.14 (1.09-1.19) 1.06 (1.02-1.11) 0.91 (0.86-0.95) <.001 

    Multivariable 1 (ref) 1.12 (1.07-1.17) 1.13 (1.08-1.18) 1.07 (1.02-1.12) 0.92 (0.88-0.97) 0.001 

    Multivariable + BMI 1 (ref) 1.00 (0.95-1.05) 0.99 (0.94-1.04) 0.95 (0.90-1.00) 0.89 (0.84-0.95) <.001 

Abbreviation: BMI, body mass index; HPFS, Health Professionals Follow-up Study; NHS, Nurses’ Health Study; NHS2, Nurses’ 

Health Study 2.  

Multivariable models adjusted for age (month), race (white or nonwhite), smoking (never; past; current: 1–14, 15–24, or >24 

cigarettes/day), postmenopausal hormone use (women only; premenopausal, postmenopausal current user, or postmenopausal 

never/past user), oral contraceptive use (women only; never, past, or current), physical activity (<3, 3–8.9, 9–17.9, 18–26.9, or ≥27 

metabolic equivalent task-hour/week), and family history of diabetes (yes or no). Multivariable + BMI models additionally adjusted 

for BMI (<21, 21–22.9, 23–24.9, 25–26.9, 27–29.9, 30–34.9, 35–39.9, or ≥40 kg/m2).  

* Energy-adjusted dietary pattern 

† P for trend was calculated using continuous variables of dietary pattern in the model. 
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Supplementary Figure 1. Dose-response relationship of empirical dietary inflammatory pattern (EDIP) and empirical dietary 

index for hyperinsulinemia (EDIH) with risk of type 2 diabetes. Hazard ratios were calculated in Cox proportional hazards models 

after adjusting for age (month), race (white or nonwhite), smoking (never; past; current: 1–14, 15–24, or >24 cigarettes/day), 

postmenopausal hormone use (women only; premenopausal, postmenopausal current user, or postmenopausal never/past user), oral 

contraceptive use (women only; never, past, or current), physical activity (<3, 3–8.9, 9–17.9, 18–26.9, or ≥27 metabolic equivalent 

task-hour/week), family history of diabetes (yes or no) and BMI (<21, 21–22.9, 23–24.9, 25–26.9, 27–29.9, 30–34.9, 35–39.9, or ≥40 

kg/m2). Reference levels were set to the median values of the first quintile. Solid curves indicate hazard ratios (HRs) and dash curves 

depict 95% confidence intervals (CIs). Vertical dash lines indicate cutoff values of quintiles (-0.74, -0.20, 0.23, 0.74 for EDIP and -

0.75, -0.24, 0.19, 0.73 for EDIH). 

     

  



12 

 

Supplementary Figure 2. Joint association of empirical dietary inflammatory pattern (EDIP) and empirical dietary index for 

hyperinsulinemia (EDIH) with risk of type 2 diabetes. Hazard ratios were calculated in Cox proportional hazards models after 

adjusting for age (month), race (white or nonwhite), smoking (never; past; current: 1–14, 15–24, or >24 cigarettes/day), 

postmenopausal hormone use (women only; premenopausal, postmenopausal current user, or postmenopausal never/past user), oral 

contraceptive use (women only; never, past, or current), physical activity (<3, 3–8.9, 9–17.9, 18–26.9, or ≥27 metabolic equivalent 

task-hour/week), family history of diabetes (yes or no).  
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Supplementary Figure 3. Joint association of empirical dietary inflammatory pattern (EDIP) and body mass index (BMI) with 

risk of type 2 diabetes. Hazard ratios were calculated in Cox proportional hazards models after adjusting for age (month), race (white 

or nonwhite), smoking (never; past; current: 1–14, 15–24, or >24 cigarettes/day), postmenopausal hormone use (women only; 

premenopausal, postmenopausal current user, or postmenopausal never/past user), oral contraceptive use (women only; never, past, or 

current), physical activity (<3, 3–8.9, 9–17.9, 18–26.9, or ≥27 metabolic equivalent task-hour/week), and family history of diabetes 

(yes or no). 
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Supplementary Figure 4. Joint association of empirical dietary index for hyperinsulinemia (EDIH) and body mass index 

(BMI) with risk of type 2 diabetes. Hazard ratios were calculated in Cox proportional hazards models after adjusting for age 

(month), race (white or nonwhite), smoking (never; past; current: 1–14, 15–24, or >24 cigarettes/day), postmenopausal hormone use 

(women only; premenopausal, postmenopausal current user, or postmenopausal never/past user), oral contraceptive use (women only; 

never, past, or current), physical activity (<3, 3–8.9, 9–17.9, 18–26.9, or ≥27 metabolic equivalent task-hour/week), and family history 

of diabetes (yes or no). 

  

 


