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Online-Only Supplemental Material  

Supplementary Table 1. Examples of food items constituting the 18 food groups (from the 1986 NHS food frequency questionnaire) 

 PDI hPDI uPDI 

Healthy plant foods 

Whole grains 
Whole grain breakfast cereal, other cooked breakfast cereal, cooked oatmeal, dark 

bread, brown rice, other grains, bran, wheat germ, popcorn 
Positive scores Positive scores Reverse scores 

Fruits 
Raisins or grapes, prunes, bananas, cantaloupe, watermelon, fresh apples or pears, 

oranges, grapefruit, strawberries, blueberries, peaches or apricots or plums 
Positive scores Positive scores Reverse scores 

Vegetables 

Tomatoes, tomato juice, tomato sauce, broccoli, cabbage, cauliflower, Brussels 

sprouts, carrots, mixed vegetables, yellow or winter squash, eggplant or zucchini, 

yams or sweet potatoes, spinach cooked, spinach raw, kale or mustard or chard 

greens, iceberg or head lettuce, romaine or leaf lettuce, celery, mushrooms, beets, 

alfalfa sprouts, garlic, corn 

Positive scores Positive scores Reverse scores 

Nuts Nuts, peanut butter Positive scores Positive scores Reverse scores 

Legumes String beans, tofu or soybeans, beans or lentils, peas or lima beans Positive scores Positive scores Reverse scores 

Vegetable oils Oil-based salad dressing, vegetable oil used for cooking Positive scores Positive scores Reverse scores 

Tea & Coffee Tea, coffee, decaffeinated coffee Positive scores Positive scores Reverse scores 

Unhealthy plant foods 

Fruit juices Apple cider (non-alcoholic) or juice, orange juice, grapefruit juice, other fruit juice Positive scores Reverse scores Reverse scores 

Refined grains 
Refined grain breakfast cereal, white bread, English muffins or bagels or rolls, 

muffins or biscuits, white rice, pancakes or waffles, crackers, pasta 
Positive scores Reverse scores Reverse scores 

Potatoes French fries, baked or mashed potatoes, potato or corn chips Positive scores Reverse scores Reverse scores 

Sugar sweetened 

beverages 

Colas with caffeine & sugar, colas without caffeine but with sugar, other carbonated 

beverages with sugar, non-carbonated fruit drinks with sugar 
Positive scores Reverse scores Reverse scores 

Sweets and 

deserts 

Chocolates, candy bars, candy without chocolate, cookies (home-baked & ready-

made), brownies, doughnuts, cake (home-baked & ready-made), sweet roll (home-

baked & ready-made), pie (home-baked & ready-made), jams or jellies or preserves 

or syrup or honey 

Positive scores Reverse scores Reverse scores 

Animal foods 

Animal fat Butter added to food, butter or lard used for cooking   Reverse scores Reverse scores Reverse scores 

Dairy  
Skim low fat milk, whole milk, cream, sour cream, sherbet, ice cream, yogurt, 

cottage or ricotta cheese, cream cheese, other cheese  
Reverse scores Reverse scores Reverse scores 

Egg Eggs  Reverse scores Reverse scores Reverse scores 

Fish or Seafood Canned tuna, dark meat fish, other fish, shrimp or lobster or scallops Reverse scores Reverse scores Reverse scores 

Meat 

Chicken or turkey with skin, chicken or turkey without skin, bacon, hot dogs, 

processed meats, liver, hamburger, beef or pork or lamb mixed dish, beef or pork or 

lamb main dish  

Reverse scores Reverse scores Reverse scores 
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Misc. animal-

based foods 

Pizza, chowder or cream soup, mayonnaise or other creamy salad dressing  
Reverse scores Reverse scores Reverse scores 
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Supplementary Table 2. Age-adjusted characteristics of participants according to baseline 4-year changes in healthful plant-based diet and unhealthful 

plant-based diet indices 

 Decrease No change or Increase 

 Large Small to moderate relatively stable Small to moderate Large 

 (>10%) (3-10%) (±<3%) (3-10%) (>10%) 

Healthful plant-based diet index score      

NHS       

Participants, n 8,634 17,588 23,993 17,302 9,013 

Age, years† 58.55 (7.88) 58.37 (7.90) 58.12 (7.90) 57.85 (7.84) 57.51 (7.62) 

Healthful plant-based diet index      

Initial  60.68 (6.54) 57.52 (6.77) 55.14 (6.83) 52.95 (6.73) 50.28 (6.51) 

Change  -10.53 (2.43) -4.73 (1.39) -0.02 (1.40) 4.74 (1.39) 10.74 (2.52) 

Energy intake, kcal/day      

Initial  1633 (492) 1706 (517) 1762 (533) 1805 (533) 1871 (527) 

Change  209 (461) 85 (434) -17 (432) -109 (437) -243 (473) 

Alcohol, g/day      

Initial  5.74 (10.49) 6.08 (10.45) 5.97 (10.21) 5.97 (10.43) 5.86 (9.91) 

Change  -0.40 (7.63) -0.60 (7.22) -0.73 (6.90) -0.82 (7.33) -1.08 (7.24) 

BMI, kg/m2 25.43 (4.68) 25.27 (4.59) 25.26 (4.60) 25.41 (4.81) 25.78 (5.07) 

Weight change, kg 2.36 (5.87) 1.65 (5.01) 1.21 (4.84) 0.80 (5.05) -0.18 (6.31) 

Physical activity, MET-h/week      

Initial  15.68 (20.37) 15.53 (22.72) 15.11 (20.40) 15.22 (22.18) 14.87 (20.81) 

Change  0.81 (21.28) 1.15 (23.69) 1.37 (21.99) 1.33 (22.88) 1.73 (20.87) 

White ethnicity, % 97.40 97.72 97.60 97.65 97.42 

Current smoker, % 18.71 18.44 18.28 18.40 19.41 

Hypertension, % 33.05 31.13 30.89 32.22 33.62 

High cholesterol, % 39.01 38.47 39.91 42.42 46.84 

Family history of diabetes, % 27.66 27.65 27.35 27.35 27.77 

NHS II      

Participants, n 11,369 19,616 24,968 17,075 8,541 

Age, years† 41.20 (5.33) 41.25 (5.39) 41.18 (5.41) 41.01 (5.38) 40.82 (5.47) 

Healthful plant-based diet index       

Initial  60.53 (6.74) 56.97 (6.74) 54.54 (6.91) 52.35 (6.81) 49.87 (6.60) 

Change  -10.82 (2.66) -4.77 (1.39) -0.04 (1.40) 4.71 (1.38) 10.79 (2.66) 
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Energy intake, kcal/day      

Initial  1645 (505) 1732 (533) 1794 (551) 1860 (554) 1931 (544) 

Change  295 (490) 135 (464) 11 (460) -117 (468) -276 (498) 

Alcohol intake, g/day      

Initial  3.15 (6.48) 3.24 (6.25) 3.31 (6.38) 3.39 (6.42) 3.40 (6.30) 

Change  0.58 (5.87) 0.51 (5.42) 0.39 (5.26) 0.32 (5.22) 0.14 (5.31) 

BMI, kg/m2 24.95 (5.33) 24.61 (5.21) 24.47 (5.18) 24.43 (5.20) 24.84 (5.56) 

Weight change, kg 4.66 (7.21) 3.59 (6.27) 2.88 (5.97) 2.42 (6.21) 1.34 (7.03) 

Physical activity, MET-h/week      

Initial  24.48 (35.56) 23.88 (34.85) 23.66 (34.27) 23.63 (34.25) 24.25 (34.62) 

Change  -2.70 (34.64) -2.97 (33.23) -2.86 (31.86) -3.12 (31.96) -3.61 (32.11) 

White ethnicity, % 96.70 96.71 96.72 96.63 96.85 

Current smoker, % 10.95 11.04 11.26 11.75 11.87 

Hypertension, % 9.85 8.79 8.64 8.34 8.72 

High cholesterol, % 21.13 20.34 19.90 20.26 20.30 

Family history of diabetes, % 34.85 34.25 34.39 34.42 35.19 

HPFS      

Participants, n 3,072 7,555 11,156 8,316 4,369 

Age, years† 57.99 (9.83) 57.90 (9.83) 57.66 (9.72) 57.31 (9.51) 56.83 (9.47) 

Healthful plant-based diet index      

Initial  60.01 (6.95) 56.67 (7.10) 54.41 (7.14) 52.51 (6.92) 50.01 (6.66) 

Change  -10.32 (2.35) -4.70 (1.38) 0.01 (1.40) 4.76 (1.38) 10.80 (2.67) 

Energy intake, kcal/day      

Initial  1854 (576) 1942 (615) 2014 (631) 2049 (627) 2101 (618) 

Change  210 (524) 52 (494) -64 (490) -167 (497) -301 (521) 

Alcohol intake, g/day      

Initial  11.38 (15.14) 11.37 (15.07) 11.56 (15.19) 11.62 (15.31) 11.33 (15.26) 

Change  -0.47 (10.90) -0.68 (10.34) -1.09 (9.90) -1.20 (10.47) -1.48 (11.14) 

BMI, kg/m2 25.50 (3.10) 25.38 (3.18) 25.32 (3.06) 25.40 (3.21) 25.69 (3.22) 

Weight change, kg 1.60 (4.23) 1.04 (3.98) 0.74 (3.81) 0.41 (4.33) -0.39 (4.63) 

Physical activity, MET-h/week      

Initial  20.06 (24.79) 20.14 (27.17) 19.63 (26.17) 20.11 (26.48) 19.75 (26.61) 

Change  1.26 (25.88) 1.45 (25.01) 1.75 (24.31) 1.73 (24.64) 2.61 (26.04) 

White ethnicity, % 95.01 95.62 95.63 95.95 95.65 
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Current smoker, % 8.08 9.12 8.17 8.36 7.83 

Hypertension, % 26.75 24.53 24.79 24.75 26.80 

High cholesterol, % 29.45 26.61 29.32 33.12 39.42 

Family history of diabetes, % 26.64 25.49 25.46 26.17 26.08 

Unhealthful plant-based diet index score      

NHS      

Participants, n 10,237 17,567 23,060 16,511 9,155 

Age, years† 57.55 (7.83) 57.79 (7.88) 58.08 (7.87) 58.45 (7.77) 58.69 (7.91) 

Unhealthful plant-based diet index      

Initial  59.78 (6.65) 56.88 (6.91) 54.45 (7.03) 52.07 (6.95) 48.79 (6.69) 

Change  -10.93 (2.79) -4.78 (1.39) 0.00 (1.39) 4.74 (1.39) 10.80 (2.67) 

Energy intake, kcal/day      

Initial  1648 (501) 1710 (519) 1758 (531) 1813 (535) 1867 (527) 

Change  202 (461) 85 (436) -15 (425) -122 (433) -261 (470) 

Alcohol intake, g/day      

Initial  5.55 (10.07) 5.99 (10.26) 6.17 (10.45) 5.99 (10.35) 5.74 (10.20) 

Change  -0.53 (7.33) -0.58 (6.89) -0.75 (7.29) -0.81 (7.08) -0.98 (7.58) 

Margarine intake, serving/day      

Initial  0.81 (0.96) 0.83 (0.97) 0.82 (0.97) 0.84 (0.97) 0.85 (0.99) 

Change  -0.06 (0.97) -0.05 (0.96) -0.06 (0.94) -0.06 (0.96) -0.09 (0.99) 

BMI, kg/m2 25.82 (4.91) 25.39 (4.73) 25.25 (4.68) 25.19 (4.62) 25.49 (4.72) 

Weight change, kg 0.55 (5.60) 1.10 (4.97) 1.21 (5.08) 1.37 (5.32) 1.63 (5.91) 

Physical activity, MET-h/week      

Initial  14.53 (21.01) 15.17 (22.27) 15.15 (20.93) 15.63 (21.41) 16.07 (21.83) 

Change  1.96 (21.86) 1.51 (23.21) 1.42 (22.29) 1.06 (22.52) 0.21 (21.51) 

White ethnicity, % 97.48 97.57 97.68 97.71 97.31 

Current smoker, % 19.27 18.45 18.87 18.70 16.50 

Hypertension, % 33.25 31.97 31.30 31.32 32.13 

High cholesterol, % 40.80 39.85 40.24 41.79 42.98 

Family history of diabetes, % 27.10 27.09 27.52 27.75 28.20 

NHS II      

Participants, n 9,806 16,753 23,673 18,984 12,353 

Age, years† 41.88 (6.06) 41.35 (5.63) 41.09 (5.38) 40.85 (5.08) 40.72 (4.92) 

Unhealthful plant-based diet index      
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Initial  60.14 (6.74) 57.45 (7.16) 55.30 (7.30) 52.89 (7.20) 49.38 (6.80) 

Change  -11.08 (3.09) -4.75 (1.39) 0.04 (1.41) 4.80 (1.39) 11.12 (2.81) 

Energy intake, kcal/day      

Initial  1671 (519) 1738 (543) 1782 (551) 1832 (551) 1887 (535) 

Change  274 (507) 144 (475) 36 (463) -72 (472) -216 (496) 

Alcohol intake, g/day      

Initial  3.43 (6.52) 3.43 (6.64) 3.36 (6.51) 3.25 (6.19) 2.99 (5.83) 

Change  0.72 (5.83) 0.50 (5.50) 0.37 (5.42) 0.31 (5.11) 0.20 (5.12) 

BMI, kg/m2 24.55 (5.41) 24.43 (5.23) 24.51 (5.25) 24.59 (5.15) 25.06 (5.37) 

Weight change, kg 2.39 (6.50) 2.80 (6.07) 3.00 (6.27) 3.17 (6.53) 3.80 (7.01) 

Physical activity, MET-h/week      

Initial  23.53 (33.88) 23.60 (34.95) 23.73 (34.77) 23.70 (32.62) 25.07 (37.12) 

Change  -3.43 (33.30) -3.13 (32.57) -3.16 (31.95) -2.62 (31.38) -2.93 (34.98) 

White ethnicity, % 96.22 96.57 96.77 96.96 96.81 

Current smoker, % 12.5 12.2 11.5 10.6 10.1 

Hypertension, % 8.00 8.30 8.71 8.70 10.3 

High cholesterol, % 19.68 20.01 20.22 20.45 21.03 

Family history of diabetes, % 33.37 34.32 34.21 34.97 35.60 

HPFS      

Participants, n 3,802 8,110 11,106 7,837 3,613 

Age, years† 57.56 (9.65) 57.46 (9.60) 57.42 (9.62) 57.71 (9.71) 57.80 (10.00) 

Unhealthful plant-based diet index      

Initial  59.93 (6.25) 57.09 (6.41) 54.58 (6.52) 52.40 (6.57) 49.35 (6.26) 

Change  -10.58 (2.55) -4.73 (1.38) -0.01 (1.40) 4.70 (1.39) 10.49 (2.40) 

Energy intake, kcal/day      

Initial  1880 (595) 1953 (606) 2019 (636) 2043 (624) 2115 (624) 

Change  182 (539) 54 (492) -73 (485) -182 (487) -355 (522) 

Alcohol intake, g/day      

Initial  10.93 (14.78) 11.40 (15.01) 11.72 (15.53) 11.38 (14.97) 11.81 (15.51) 

Change  -0.34 (10.94) -0.80 (9.94) -1.24 (10.36) -1.07 (10.03) -1.46 (11.42) 

BMI, kg/m2 25.64 (3.24) 25.40 (3.15) 25.41 (3.14) 25.30 (3.05) 25.48 (3.32) 

Weight change, kg 0.41 (4.54) 0.60 (4.30) 0.62 (4.04) 0.73 (3.99) 0.91 (4.10) 

Physical activity, MET-h/week      

Initial  18.87 (25.05) 19.83 (27.32) 19.53 (24.22) 20.59 (27.58) 20.94 (29.81) 
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Change  3.03 (23.60) 1.91 (26.25) 2.11 (22.54) 1.29 (25.71) -0.11 (28.55) 

White ethnicity, % 95.47 95.80 95.55 95.78 95.54 

Current smoker, % 9.18 8.88 8.64 7.64 7.19 

Hypertension, % 24.63 24.68 24.81 25.94 26.12 

High cholesterol, % 29.83 30.57 29.73 31.42 36.10 

Family history of diabetes, % 26.59 25.91 25.92 25.47 25.21 

Values are means (SD) or percentages and are standardized to the age distribution of the study population. NHS: Nurses’ Health Study; NHS II: Nurses’ Health 

Study II; HPFS: Health Professionals’ Follow-up Study. †Value is not age adjusted. 
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Supplementary Table 3. Healthy plant foods, unhealthy plant foods, and animal foods (servings/day) across updated 4-year changes in overall, healthful, 

and unhealthful plant-based diet indices 

 Decrease No change or Increase Per 10% 

 Large Small to moderate relatively stable Small to moderate Large score 

 (>10%) (3-10%) (±<3%) (3-10%) (>10%) increase 

Overall plant-based diet index score      

Healthy plant foods (servings/day)      

Initial  11.69 (4.54) 10.83 (4.45) 10.18 (4.37) 9.54 (4.19) 8.83 (3.97)  

Change -2.53 (3.71) -1.08 (3.32) 0.10 (3.24) 1.23 (3.27) 2.72 (3.60) 1.23 (1.22, 1.24) 

Unhealthy plant foods (servings/day)      

Initial  4.83 (2.41) 4.53 (2.40) 4.28 (2.35) 3.98 (2.28) 3.50 (2.12)  

Change -1.59 (2.16) -0.78 (2.00) -0.18 (1.99) 0.38 (2.01) 1.15 (2.12) 0.43 (0.42, 0.43) 

Animal foods (servings/day)      

Initial  4.13 (1.92) 4.32 (1.95) 4.45 (1.98) 4.58 (2.00) 4.78 (2.12)  

Change 0.69 (2.08) 0.26 (1.82) 0.00 (1.77) -0.29 (1.80) -0.70 (2.01) -0.72 (-0.73, -0.72) 

Healthful plant-based diet index score      

Healthy plant foods (servings/day)      

Initial  11.10 (4.53) 10.47 (4.42) 10.13 (4.39) 9.80 (4.28) 9.41 (4.19)  

Change -1.57 (3.73) -0.57 (3.45) 0.14 (3.41) 0.89 (3.48) 2.04 (3.88) 1.89 (1.88, 1.90) 

Unhealthy plant foods (servings/day)      

Initial  3.44 (2.05) 3.94 (2.25) 4.29 (2.36) 4.57 (2.41) 4.88 (2.45)  

Change 1.23 (2.10) 0.42 (1.99) -0.20 (1.96) -0.83 (1.99) -1.65 (2.14) -0.72 (-0.76, -0.69) 

Animal foods (servings/day)      

Initial  3.83 (1.81) 4.20 (1.92) 4.49 (2.00) 4.72 (2.02) 5.03 (2.06)  

Change 1.06 (1.85) 0.45 (1.75) -0.04 (1.73) -0.52 (1.77) -1.18 (1.97) -0.35 (-0.35, -0.35) 

Unhealthful plant diet index score      

Healthy plant-based foods (servings/day)      

Initial  8.77 (3.94) 9.66 (4.21) 10.30 (4.41) 10.86 (4.48) 11.64 (4.45)  

Change 2.89 (3.50) 1.23 (3.16) -0.02 (3.12) -1.28 (3.17) -2.99 (3.51) -1.43 (-1.44, -1.42) 

Unhealthy plant-based foods 

(servings/day) 
     

Initial  4.57 (2.39) 4.41 (2.36) 4.24 (2.34) 4.04 (2.33) 3.72 (2.28)  

Change -1.01 (2.24) -0.44 (2.07) -0.10 (2.04) 0.23 (2.08) 0.64 (2.21) 0.94 (0.94, 0.95) 

Animal foods (servings/day)      
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Initial  3.84 (1.77) 4.23 (1.91) 4.51 (2.00) 4.75 (2.05) 5.09 (2.11)  

Change 1.16 (1.89) 0.43 (1.70) -0.08 (1.68) -0.62 (1.71) -1.37 (1.87) -0.42 (-0.42, -0.41) 

Values are reported as mean (SD) for initial and changes in healthy plant foods, unhealthy plant foods, and animal foods across the categories of updated 4-year 

changes in PDIs, and as beta coefficients and 95% confidence intervals (CIs) for associations between per 10% increase of PDIs with changes in these food groups. 

The beta coefficients and 95% CIs were from multivariable generalized linear regression models (with unstructured correlation matrix and robust variance) adjusted 

for age, sex, and initial and changes in total energy intake, and initial corresponding food intakes. Results were obtained after combining the Nurses’ Health Study 

I and II, and the Health Professionals Follow-Up Study.  
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Supplementary Table 4. HRs for type 2 diabetes according to updated 4-year changes in plant-based diets 

 Decrease No change or Increase   

 Large Small to moderate relatively stable Small to moderate Large P for Per 10% score 

 (>10%) (3-10%) (±<3%) (3-10%) (>10%) trend* increase 

Overall plant-based diet index score       

NHS (1986-2012)        

Median change -10 -5 0 5 10   

Cases/person-years 558/115,048 1,268/260,970 1,930/387,010 1,479/281,782 758/133,848   

Model 1 1.21 (1.10, 1.33) 1.10 (1.02, 1.18) 1.00 0.94 (0.88, 1.01) 0.90 (0.83, 0.99) <0.0001 0.90 (0.87, 0.93) 

Model 2 1.10 (1.00, 1.22) 1.07 (1.00, 1.15) 1.00 0.94 (0.88, 1.01) 0.90 (0.82, 0.98) <0.0001 0.93 (0.89, 0.96) 

NHS II (1991-2017)       

Median change -10 -5 0 5 10   

Cases/person-years 453/118,846 878/260,594 1,306/390,096 1,007/296,146 546/146,505   

Model 1 1.42 (1.27, 1.59) 1.11 (1.02, 1.21) 1.00 0.92 (0.85, 1.00) 0.91 (0.82, 1.01) <0.0001 0.87 (0.84, 0.91) 

Model 2 1.21 (1.08, 1.35) 1.05 (0.97, 1.15) 1.00 0.95 (0.87, 1.03) 0.95 (0.85, 1.06) 0.0004 0.93 (0.89, 0.97) 

HPFS (1986-2016)        

Median change -10 -5 0 5 10   

Cases/person-years 223/53,103 545/127,358 830/189,909 564/134,669 282/59,466   

Model 1 1.15 (0.99, 1.34) 1.07 (0.96, 1.19) 1.00 0.88 (0.79, 0.98) 0.91 (0.79, 1.04) 0.0002 0.89 (0.85, 0.94) 

Model 2 1.00 (0.86, 1.17) 1.01 (0.91, 1.13) 1.00 0.88 (0.79, 0.99) 0.88 (0.77, 1.02) 0.03 0.93 (0.87, 0.98) 

Pooled        

Model 1 1.26 (1.11, 1.43)† 1.10 (1.04, 1.15) 1.00 0.92 (0.88, 0.96) 0.91 (0.85, 0.96) <0.0001 0.89 (0.87, 0.91) 

Model 2 1.12 (1.05, 1.20) 1.05 (1.00, 1.11) 1.00 0.93 (0.89, 0.98) 0.91 (0.86, 0.97) <0.0001 0.93 (0.91, 0.95) 

Healthful plant-based diet index score       

NHS (1986-2012)        

Median change -10 -5 0 5 10   

Cases/person-years 772/135,564 1,467/286,171 1,877/384,473 1,268/257,262 609/115,188   

Model 1 1.41 (1.29, 1.54) 1.15 (1.07, 1.23) 1.00 0.94 (0.87, 1.01) 0.94 (0.85, 1.03) <0.0001 0.87 (0.84, 0.90) 

Model 2 1.21 (1.11, 1.32) 1.10 (1.02, 1.17) 1.00 0.95 (0.88, 1.02) 0.91 (0.83, 1.00) <0.0001 0.91 (0.88, 0.94) 

NHS II (1991-2017)       

Median change -10 -5 0 5 10   

Cases/person-years 556/143,035 1,043/288,247 1,267/384,613 883/265,845 441/130,447   

Model 1 1.62 (1.46, 1.80) 1.24 (1.14, 1.35) 1.00 0.93 (0.85, 1.01) 0.88 (0.78, 0.98) <0.0001 0.80 (0.77, 0.84) 

Model 2 1.29 (1.16, 1.44) 1.14 (1.05, 1.24) 1.00 0.97 (0.89, 1.06) 0.90 (0.80, 1.00) <0.0001 0.88 (0.84, 0.92) 

HPFS (1986-2016)        
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Median change -10 -5 0 5 10   

Cases/person-years 281/56,833 573/132,658 769/189,706 531/128,017 290/57,291   

Model 1 1.38 (1.20, 1.59) 1.12 (1.01, 1.25) 1.00 0.99 (0.89, 1.11) 1.17 (1.02, 1.34) 0.02 0.92 (0.87, 0.97) 

Model 2 1.17 (1.02, 1.36) 1.07 (0.96, 1.20) 1.00 1.01 (0.90, 1.13) 1.13 (0.98, 1.30) 0.44 0.96 (0.91, 1.01) 

Pooled        

Model 1 1.47 (1.34, 1.62)† 1.17 (1.12, 1.23) 1.00 0.95 (0.90, 0.99) 0.98 (0.84, 1.14)† 0.0002† 0.86 (0.80, 0.92)† 

Model 2 1.23 (1.16, 1.31) 1.11 (1.05, 1.16) 1.00 0.97 (0.92, 1.02) 0.97 (0.85, 1.10)† 0.002† 0.91 (0.87, 0.95)† 

Unhealthful plant-based diet index score      

NHS (1986-2012)        

Median change -10 -5 0 5 10   

Cases/person-years 917/164,494 1,443/282,716 1,765/360,112 1,212/245,894 656/125,441   

Model 1 1.03 (0.95, 1.12) 0.99 (0.93, 1.07) 1.00 1.05 (0.98, 1.13) 1.17 (1.06, 1.28) 0.03 1.04 (1.01, 1.08) 

Model 2 0.98 (0.90, 1.07) 1.00 (0.93, 1.07) 1.00 1.03 (0.95, 1.11) 1.04 (0.95, 1.14) 0.26 1.03 (0.99, 1.06) 

NHSII (1991-2017)       

Median change -11 -5 0 5 10   

Cases/person-years 798/217,376 1,087/292,383 1,121/345,899 759/234,661 425/121,868   

Model 1 0.96 (0.87, 1.05) 1.07 (0.98, 1.16) 1.00 1.08 (0.98, 1.18) 1.29 (1.15, 1.45) 0.0007 1.07 (1.03, 1.11) 

Model 2 0.96 (0.87, 1.06) 1.07 (0.99, 1.17) 1.00 1.03 (0.93, 1.13) 1.11 (0.99, 1.25) 0.19 1.03 (0.99, 1.07) 

HPFS (1986-2016)       

Median change -10 -5 0 5 10   

Cases/person-years 351/66,807 639/136,129 737/183,573 488/124,153 229/53,843 0.61  

Model 1 1.26 (1.11, 1.44) 1.15 (1.03, 1.28) 1.00 0.99 (0.88, 1.11) 1.09 (0.94, 1.27) 0.004 0.93 (0.88, 0.98) 

Model 2 1.21 (1.05, 1.38) 1.17 (1.05, 1.30) 1.00 0.98 (0.88, 1.10) 1.03 (0.88, 1.20) 0.003 0.93 (0.88, 0.98) 

Pooled        

Model 1 1.07 (0.93, 1.23)† 1.06 (0.98, 1.15)† 1.00 1.05 (0.99, 1.10) 1.19 (1.12, 1.27) 0.77† 1.01 (0.94, 1.09)† 

Model 2 1.03 (0.92, 1.17)† 1.07 (0.98, 1.16)† 1.00 1.02 (0.97, 1.07) 1.06 (0.99, 1.13) 0.78† 0.99 (0.94, 1.05)† 

Values are reported as HRs and 95%CIs. Model 1 was adjusted for age, initial corresponding plant-based diet score (overall, healthful, or unhealthful, quintiles), 

and stratified by calendar year in 4-year intervals. Model 2 was additionally adjusted for ethnicity (white, non-white), family history of diabetes (yes/no), initial 

and change in total energy (kcal/d, quintiles), initial and change in alcohol intake (g/d, quintiles), initial and change in margarine intake (serving/day, quintiles), 

initial and change in physical activity (MET-h/w, quintiles), change in smoking status (never to never, never to current, past to past, past to current, current to past, 

current to current, or missing indicator), initial BMI (<21.0, 21.0-24.9, 25.0-29.9, 30.0-31.9, ≥32.0, kg/m2), medical history of hypertension (yes/no, updated every 

4 years), medical history of hypercholesterolemia(yes/no, updated every 4 years), menopausal status and postmenopausal hormone use (premenopausal, 

postmenopausal + current use, postmenopausal + past use, postmenopausal + never use, missing indicator) (NHSI and NHSII) and oral contraceptive use (never, 

current, past, missing indicator) (NHSII). *The p value when we assigned the median value to each category and entered this as a continuous variable in the model. 

Pooled results were calculated using an inverse variance–weighted, fixed-effect meta-analysis, unless specified otherwise. †Pooled results were calculated using a 

random-effects meta-analysis, because of statistically significant heterogeneity across studies assessed by Cochrane Q test, with P<0.1.
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Supplementary Table 5. HRs for type 2 diabetes according to updated 4-year changes in plant-based diets after additionally adjusting for concurrent 4-

year weight change 

 Decrease No change or Increase   

 Large Small to moderate relatively stable Small to moderate Large P for Per 10% score 

 (>10%) (3-10%) (±<3%) (3-10%) (>10%) Trend increase 

Overall plant-based diet index score       

Pooled        

Model 2 1.12 (1.05, 1.20) 1.05 (1.00, 1.11) 1.00 0.93 (0.89, 0.98) 0.91 (0.86, 0.97) <0.000

1 

0.93 (0.91, 0.95) 

Model 2 + Weight 

change 

1.12 (1.05, 1.20) 1.05 (1.00, 1.10) 1.00 0.93 (0.89, 0.98) 0.92 (0.86, 0.98) <0.000

1 

0.93 (0.91, 0.95) 

Healthful plant-based diet index score       

Pooled        

Model 2 1.23 (1.16, 1.31) 1.11 (1.05, 1.16) 1.00 0.97 (0.92, 1.02) 0.97 (0.85, 1.10)† 0.002† 0.91 (0.87, 0.95)† 

Model 2 + Weight 

change 

1.19 (1.11, 1.26) 1.09 (1.04, 1.14) 1.00 0.98 (0.93, 1.03) 1.01 (0.90, 1.12)† <0.002 0.93 (0.91, 0.96) 

Unhealthful plant-based diet index score      

Pooled        

Model 2 1.03 (0.92, 1.17)† 1.07 (0.98, 1.16)† 1.00 1.02 (0.97, 1.07) 1.06 (0.99, 1.13) 0.78† 0.99 (0.94, 1.05)† 

Model 2 + Weight 

change 

1.06 (0.96, 1.18)† 1.08 (0.99, 1.17) † 1.00 1.01 (0.96, 1.06) 1.04 (0.97, 1.11) 0.36† 0.98 (0.93, 1.03)† 

All analyses are based on model 2 as defined in Table 2. Pooled results were calculated using an inverse variance–weighted, fixed-effect meta-analysis, unless 

specified otherwise. †Pooled results were calculated using a random-effects meta-analysis, because of statistically significant heterogeneity across studies assessed 

by Cochrane Q test, with P<0.1.  
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Supplementary Table 6. Sensitivity analyses of changes in plant-based diets and incident type 2 diabetes, pooled results of NHS (1986-2012), NHS II (1991-

2017), and HPFS (1986-2016) 
 Decrease No change or Increase   

 Large Small to moderate relatively stable Small to moderate Large P for Per 10% score 

 (>10%) (3-10%) (±<3%) (3-10%) (>10%) Trend increase 

Overall plant-based diet index score       

4-year lag† 1.16 (1.08, 1.25) 1.02 (0.96, 1.07) 1.00 0.92 (0.88, 0.97) 0.89 (0.80, 0.99)* <0.0001 0.92 (0.88, 0.96)* 

8-year change‡ 1.18 (1.10, 1.27) 1.07 (1.01, 1.14) 1.00 0.95 (0.90, 1.00) 0.88 (0.82, 0.94) <0.0001 0.91 (0.89, 0.93) 

Symptomatic diabetes§ 1.09 (0.98, 1.20) 1.03 (0.95, 1.11) 1.00 0.90 (0.84, 0.97) 0.89 (0.81, 0.98) <0.0001 0.93 (0.89, 0.96) 

Healthful plant-based diet index score       

4-year lag† 1.12 (1.05, 1.20) 1.03 (0.98, 1.09) 1.00 0.96 (0.91, 1.01) 0.93 (0.87, 1.00) <0.0001 0.93 (0.91, 0.96) 

8-year change‡ 1.20 (1.13, 1.29) 1.06 (1.01, 1.13) 1.00 0.93 (0.87, 0.98) 0.93 (0.81, 1.07)* <0.0001 0.91 (0.88, 0.95)* 

Symptomatic diabetes§ 1.28 (1.17, 1.41) 1.16 (1.07, 1.25) 1.00 0.99 (0.92, 1.07) 0.91 (0.83, 1.01) <0.0001 0.89 (0.86, 0.92) 

Unhealthful plant-based diet index score       

4-year lag† 0.97 (0.85, 1.11)* 0.97 (0.92, 1.03) 1.00 0.94 (0.89, 1.00) 1.00 (0.94, 1.08) 0.95* 1.00 (0.96, 1.05)* 

8-year change‡ 1.05 (0.99, 1.12) 1.05 (0.99, 1.11) 1.00 1.02 (0.96, 1.09) 1.00 (0.93, 1.08) 0.18 0.99 (0.97, 1.01) 

Symptomatic diabetes§ 0.98 (0.85, 1.13)* 1.00 (0.93, 1.08) 1.00 1.01 (0.93, 1.09) 1.09 (0.99, 1.21) 0.08 1.03 (1.00, 1.07) 

All analyses are based on model 2 as defined in Table 2. Pooled results were calculated using an inverse variance–weighted, fixed-effect meta-analysis, unless 

specified otherwise. *Pooled results were calculated using a random-effects meta-analysis, because of statistically significant heterogeneity across studies assessed 

by Cochrane Q test, with P<0.1. †We added a 4-year lag after changes in plant-based diets to estimate the 4-year risk of type 2 diabetes. For instance, changes in 

plant-based diet from 1986 to 1990 were used to evaluate the risk of type 2 diabetes between 1994 and 1998, and so forth. This analysis included 10,850 incident 

cases of type 2 diabetes reported during 2,355,893 person-years. 

‡ We used changes in plant-based diets updated every 8 years as time-varying exposures to estimate the risk of type 2 diabetes in the subsequent 8-year period. For 

instance, changes in plant-based diets from 1986 to 1994 were used to evaluate the risk of type 2 diabetes between 1994 and 2002. This analysis included 9,916 

incident cases of type 2 diabetes reported during 2,171,293 person-years. 

§ This analysis included 5,385 incident cases of symptomatic diabetes reported during 2,969,188 person-years. 
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Supplementary Table 7. HRs of type 2 diabetes according to updated 4-year changes in plant-based diets stratified by potential modifiers, pooled results 

of NHS (1986–2012), NHS II (1991-2017), and HPFS (1986-2016) 
 Decrease No change or Increase    

 Large Small to moderate  relatively stable Small to moderate Large P for Per 10% score P for  

 (>10%) (3-10%) (±<3%) (3-10%) (>10%) trend increase interaction 

Overall plant-based diet index score        

Baseline age         

< 60 years 1.13 (1.03, 1.24) 1.05 (0.97, 1.13) 1.00 0.94 (0.88, 1.01) 0.93 (0.85, 1.02) 0.0002 0.94 (0.91, 0.97) 0.82 

≥ 60 years 1.05 (0.95, 1.15) 1.04 (0.97, 1.11) 1.00 0.94 (0.88, 1.01) 0.94 (0.86, 1.02) 0.006 0.95 (0.92, 0.98)  

Initial overall plant-based diet index score        

Low (<52) 1.05 (0.88, 1.26) 1.05 (0.96, 1.16) 1.00 0.95 (0.88, 1.02) 0.94 (0.87, 1.02) 0.01 0.95 (0.91, 0.99) 0.74 

Middle (53-58) 1.16 (1.03, 1.29) 1.07 (0.99, 1.16) 1.00 0.96 (0.88, 1.04) 0.91 (0.81, 1.03) 0.0002 0.93 (0.89, 0.97)  

High (>58) 1.03 (0.93, 1.14) 0.99 (0.91, 1.08) 1.00 0.89 (0.79, 1.00) 1.11 (0.87, 1.41) 0.21 0.97 (0.92, 1.02)  

Initial BMI         

BMI < 30.0 kg/m2 1.17 (1.06, 1.28) 1.09 (1.01, 1.16) 1.00 0.94 (0.88, 1.01) 0.91 (0.83, 0.99) <0.0001 0.91 (0.88, 0.94) 0.82 

BMI ≥ 30.0 kg/m2 1.00 (0.91, 1.10) 0.99 (0.92, 1.06) 1.00 0.95 (0.88, 1.01) 0.96 (0.88, 1.05) 0.26 0.99 (0.95, 1.02)  

Weight Change         

Weight change < median 1.04 (0.95, 1,15)    1.02 (0.95, 1.10) 1.00 0.95 (0.89, 1.02) 0.92 (0.84, 1.01) 0.01 0.95 (0.92, 0.99) 0.76 

Weight change ≥ median 1.13 (1.03, 1.24) 1.06 (0.99, 1.13) 1.00 0.94 (0.88, 1.00) 0.95 (0.88, 1.04) 0.0002 0.94 (0.91, 0.97)  

4-years change in physical activity        

Decrease > 2 MET-h/w 1.13 (1.03, 1.23) 1.03 (0.97, 1.11) 1.00 0.96 (0.90, 1.03) 0.92 (0.85, 1.00) 0.0004 0.94 (0.91, 0.97) 0.46 

-2 ≤ stable ≤ 2 MET-h/w 1.08 (0.93, 1.25) 1.04 (0.93, 1.16) 1.00 0.90 (0.81, 1.01) 0.91 (0.78, 1.05) 0.01 0.93 (0.88, 0.99)  

Increase > 2 MET-h/w 1.00 (0.87, 1.14) 1.05 (0.95, 1.16) 1.00 0.94 (0.85, 1.03) 0.99 (0.88, 1.12) 0.25 0.98 (0.93, 1.02)  

Smoking status         

Never 1.11 (1.01, 1.22) 1.06 (0.99, 1.13) 1.00 0.93 (0.87, 1.00) 0.96 (0.88, 1.04) 0.0006 0.94 (0.91, 0.98) 0.35 

Ever 1.10 (0.99, 1.22) 1.03 (0.95, 1.11) 1.00 0.95 (0.88, 1.03) 0.92 (0.83, 1.01) 0.004 0.94 (0.90, 0.98)  

Current 0.93 (0.73, 1.18) 0.99 (0.84, 1.17) 1.00 1.01 (0.86, 1.18) 0.92 (0.74, 1.14) 0.99 1.03 (0.94, 1.12)  

Sex         

Male 1.00 (0.86, 1.17) 1.01 (0.91, 1.13) 1.00 0.88 (0.79, 0.99) 0.88 (0.77, 1.02) 0.03 0.93 (0.87, 0.98) 0.39 

Female 1.11 (1.03, 1.20) 1.05 (0.99, 1.11) 1.00 0.96 (0.91, 1.01) 0.94 (0.88, 1.01) <0.0001 0.95 (0.92, 0.97)  

Family history of diabetes         

No  1.11 (1.01, 1.22) 1.07 (0.99, 1.15) 1.00 0.93 (0.87, 1.00) 0.94 (0.86, 1.03) 0.0002 0.94 (0.90, 0.97) 0.28 

Yes 1.07 (0.97, 1.17) 1.02 (0.95, 1.09) 1.00 0.95 (0.89, 1.02) 0.93 (0.85, 1.01) 0.007 0.96 (0.92, 0.99)  

History of hypertension         

No 1.10 (1.00, 1.21) 1.03 (0.96, 1.11) 1.00 0.92 (0.86, 0.99) 0.91 (0.84, 1.00) 0.0003 0.94 (0.90, 0.97) 0.93 
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Yes 1.07 (0.97, 1.17) 1.04 (0.97, 1.12) 1.00 0.96 (0.89, 1.02) 0.94 (0.86, 1.03) 0.006 0.95 (0.92, 0.99)  

History of hypercholesterolemia        

No 1.09 (0.99, 1.20) 1.04 (0.97, 1.12) 1.00 0.94 (0.88, 1.01) 0.90 (0.82, 0.99) 0.0005 0.94 (0.90, 0.97) 0.93 

Yes 1.08 (0.99, 1.19) 1.04 (0.97, 1.11) 1.00 0.94 (0.88, 1.01) 0.96 (0.89, 1.05) 0.005 0.95 (0.92, 0.99)  

Healthful plant-based diet index score        

Baseline age         

< 60 years 1.31 (1.20, 1.43) 1.15 (1.07, 1.23) 1.00 0.94 (0.88, 1.01) 0.90 (0.82, 0.99) <0.0001 0.87 (0.84, 0.90) 0.14 

≥ 60 years 1.19 (1.09, 1.29) 1.07 (1.00, 1.15) 1.00 0.99 (0.92, 1.06) 0.98 (0.90, 1.08) 0.0002 0.93 (0.90, 0.97)  

Initial healthful plant-based diet index score        

Low (<52) 1.11 (0.93, 1.34) 1.04 (0.95, 1.14) 1.00 0.98 (0.91, 1.06) 0.90 (0.82, 0.98) 0.004 0.92 (0.89, 0.96) 0.47 

Middle (53-58) 1.28 (1.16, 1.41) 1.15 (1.07, 1.24) 1.00 0.96 (0.89, 1.04) 1.01 (0.90, 1.12) <0.0001 0.90 (0.87, 0.93)  

High (>58) 1.26 (1.14, 1.39) 1.11 (1.01, 1.23) 1.00 0.90 (0.78, 1.02) 0.84 (0.65, 1.08) <0.0001 0.86 (0.82, 0.91)  

Initial BMI         

BMI < 30.0 kg/m2 1.31 (1.21, 1.43) 1.11 (1.03, 1.18) 1.00 0.96 (0.90, 1.03) 0.94 (0.86, 1.03) <0.0001 0.89 (0.86, 0.92) 0.47 

BMI ≥ 30.0 kg/m2 1.17 (1.07, 1.28) 1.12 (1.04, 1.20) 1.00 0.97 (0.90, 1.04) 0.93 (0.85, 1.01) <0.0001 0.91 (0.88, 0.94)  

Weight Change         

Weight change < median 1.18 (1.07, 1.29) 1.06 (0.99, 1.14) 1.00 0.98 (0.92, 1.05) 0.91 (0.84, 1.00) <0.0001 0.92 (0.89, 0.95) 0.14 

Weight change ≥ median 1.26 (1.16, 1.37) 1.13 (1.06, 1.21) 1.00 0.96 (0.89, 1.03) 1.02 (0.93, 1.12) <0.0001 0.91 (0.88, 0.94)  

4-years change in physical activity        

Decrease > 2 MET-h/w 1.26 (1.16, 1.37) 1.10 (1.03, 1.17) 1.00 0.98 (0.91, 1.04) 0.93 (0.85, 1.02) <0.0001 0.91 (0.88, 0.93) 0.63 

-2 ≤ stable ≤ 2 MET-h/w 1.43 (1.24, 1.64) 1.24 (1.11, 1.38) 1.00 1.02 (0.91, 1.15) 0.93 (0.80, 1.08) <0.0001 0.86 (0.81, 0.90)  

Increase > 2 MET-h/w 1.11 (0.98, 1.26) 1.05 (0.96, 1.16) 1.00 0.91 (0.82, 1.00) 0.95 (0.84, 1.07) 0.003 0.93 (0.89, 0.97)  

Smoking status         

Never 1.30 (1.19, 1.42) 1.11 (1.03, 1.18) 1.00 0.97 (0.90, 1.04) 0.90 (0.82, 0.99) <0.0001 0.88 (0.86, 0.91) 0.38 

Ever 1.26 (1.14, 1.39) 1.16 (1.07, 1.25) 1.00 0.97 (0.89, 1.05) 0.97 (0.88, 1.07) <0.0001 0.90 (0.87, 0.94)  

Current 1.01 (0.81, 1.25) 1.01 (0.86, 1.19) 1.00 0.92 (0.77, 1.08) 0.95 (0.76, 1.18) 0.36 0.96 (0.88, 1.04)  

Sex         

Male 1.17 (1.02, 1.36) 1.07 (0.96, 1.20) 1.00 1.01 (0.90, 1.13) 1.13 (0.98, 1.30) 0.44 0.96 (0.91, 1.01) 0.13 

Female 1.26 (1.18, 1.35) 1.12 (1.06, 1.18) 1.00 0.95 (0.90, 1.01) 0.89 (0.83, 0.96) <0.0001 0.89 (0.86, 0.91)  

Family history of diabetes         

No 1.23 (1.13, 1.34) 1.07 (1.00, 1.05) 1.00 0.94 (0.87, 1.00) 0.90 (0.82, 0.99) <0.0001 0.89 (0.86, 0.92) 0.46 

Yes 1.26 (1.15, 1.37) 1.15 (1.08, 1.23) 1.00 0.99 (0.92, 1.06) 0.96 (0.88, 1.05) <0.0001 0.91 (0.88, 0.94)  

History of hypertension         

No 1.24 (1.13, 1.35) 1.09 (1.01, 1.16) 1.00 0.94 (0.87, 1.01) 0.89 (0.81, 0.98) <0.0001 0.89 (0.86, 0.92) 0.66 

Yes 1.25 (1.15, 1.37) 1.14 (1.06, 1.21) 1.00 0.99 (0.93, 1.07) 0.98 (0.90, 1.08) <0.0001 0.91 (0.88, 0.94)  
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History of hypercholesterolemia        

No 1.27 (1.16, 1.39) 1.08 (1.00, 1.15) 1.00 0.93 (0.87, 1.00) 0.86 (0.78, 0.94) <0.0001 0.88 (0.85, 0.91) 0.34 

Yes 1.22 (1.12, 1.33) 1.14 (1.07, 1.22) 1.00 0.99 (0.93, 1.06) 1.00 (0.92, 1.09) <0.0001 0.92 (0.89, 0.95)  

Unhealthful plant-based diet index score        

Baseline age         

< 60 years 0.95 (0.87, 1.03) 1.03 (0.96, 1.10) 1.00 1.02 (0.94, 1.10) 1.06 (0.96, 1.17) 0.13 1.03 (1.00, 1.06) 0.90 

≥ 60 years 1.07 (0.98, 1.16) 1.07 (1.00, 1.14) 1.00 1.02 (0.95, 1.09) 1.07 (0.97, 1.17) 0.39 0.99 (0.96, 1.02)  

Initial unhealthful plant-based diet index score        

Low (<50) 1.20 (1.04, 1.39) 1.07 (0.97, 1.18) 1.00 1.03 (0.94, 1.12) 1.07 (0.97, 1.18) 0.36 1.00 (0.96, 1.04) 0.54 

Middle (50-57) 0.94 (0.86, 1.04) 1.09 (1.01, 1.17) 1.00 1.06 (0.98, 1.15) 1.08 (0.96, 1.20) 0.23 1.03 (0.99, 1.07)  

High (>57) 0.99 (0.91, 1.08) 1.00 (0.92, 1.09) 1.00 0.95 (0.85, 1.06) 1.10 (0.92, 1.32) 0.71 1.00 (0.96, 1.04)  

Initial BMI         

BMI < 30.0 kg/m2 1.07 (0.99, 1.16) 1.09 (1.02, 1.16) 1.00 1.02 (0.95, 1.09) 1.09 (0.99, 1.19) 0.42 0.99 (0.96, 1.02) 0.14 

BMI ≥ 30.0 kg/m2 0.95 (0.88, 1.03) 1.02 (0.95, 1.09) 1.00 1.02 (0.95, 1.10) 1.03 (0.94, 1.13) 0.19 1.03 (1.00, 1.06)  

Weight Change         

Weight change < median 1.04 (0.96, 1.13) 1.09 (1.02, 1.17) 1.00 1.04 (0.96, 1.12) 1.07 (0.97, 1.18) 0.73 1.00 (0.96, 1.03) 0.73 

Weight change ≥ median 1.01 (0.93, 1.10) 1.03 (0.96, 1.10) 1.00 0.99 (0.93, 1.07) 1.03 (0.95, 1.13) 0.87 1.00 (0.97, 1.03)  

4-years change in physical activity        

Decrease > 2 MET-h/w 1.05 (0.97, 1.14) 1.05 (0.99, 1.12) 1.00 1.05 (0.98, 1.12) 1.12 (1.03, 1.23) 0.56 1.01 (0.98, 1.04) 0.08 

-2 ≤ stable ≤ 2 MET-h/w 0.99 (0.86, 1.13) 1.04 (0.93, 1.16) 1.00 1.02 (0.91, 1.15) 1.06 (0.92, 1.23) 0.58 1.02 (0.97, 1.08)  

Increase > 2 MET-h/w 0.93 (0.83, 1.04) 1.06 (0.97, 1.17) 1.00 0.97 (0.87, 1.07) 0.95 (0.83, 1.09) 0.75 1.00 (0.96, 1.04)  

Smoking status         

Never 1.00 (0.92, 1.09) 1.07 (1.00, 1.15) 1.00 1.04 (0.97, 1.12) 1.13 (1.03, 1.24) 0.24 1.03 (1.00, 1.06) 0.29 

Ever 1.04 (0.95, 1.13) 1.04 (0.96, 1.12) 1.00 1.00 (0.92, 1.09) 1.01 (0.91, 1.12) 0.40 0.98 (0.95, 1.02)  

Current 0.84 (0.69, 1.02) 0.94 (0.80, 1.11) 1.00 0.94 (0.79, 1.11) 0.96 (0.77, 1.20) 0.38 1.03 (0.95, 1.11)  

Sex         

Male 1.21 (1.05, 1.38) 1.17 (1.05, 1.30) 1.00 0.98 (0.88, 1.10) 1.03 (0.88, 1.20) 0.003 0.93 (0.88, 0.98) 0.01 

Female 0.97 (0.91, 1.03) 1.03 (0.97, 1.08) 1.00 1.03 (0.97, 1.09) 1.07 (0.99, 1.15) 0.07 1.03 (1.00, 1.05)  

Family history of diabetes         

No 1.06 (0.97, 1.15) 1.04 (0.97, 1.12) 1.00 1.02 (0.95, 1.10) 1.07 (0.98, 1.18) 0.79 1.00 (0.96, 1.03) 0.33 

Yes 0.96 (0.89, 1.04) 1.07 (1.00, 1.14) 1.00 1.01 (0.94, 1.09) 1.05 (0.95, 1.15) 0.51 1.02 (0.99, 1.05)  

History of hypertension         

No 1.01 (0.93, 1.09) 1.06 (0.99, 1.14) 1.00 1.02 (0.95, 1.10) 1.11 (1.01, 1.22) 0.48 1.02 (0.99, 1.06) 0.80 

Yes 1.00 (0.93, 1.09) 1.04 (0.97, 1.11) 1.00 1.01 (0.94, 1.09) 1.02 (0.93, 1.12) 0.89 1.00 (0.97, 1.03)  

History of hypercholesterolemia        
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No 0.96 (0.88, 1.05) 1.08 (1.01, 1.16) 1.00 1.02 (0.94, 1.10) 1.13 (1.03, 1.25) 0.14 1.03 (0.99, 1.06) 0.03 

Yes 1.04 (0.96, 1.13) 1.03 (0.96, 1.10) 1.00 1.02 (0.95, 1.10) 1.00 (0.92, 1.10) 0.49 1.00 (0.96, 1.03)  

Values are reported as HR (95%CI). Results were adjusted for age, initial corresponding plant-based diet score (overall, healthful, or unhealthful, quintiles), stratified by calendar year in 4-year intervals, 

ethnicity (white, non-white), family history of diabetes (yes/no), initial and change in total energy (kcal/d, quintiles), initial and change in alcohol intake (g/d, quintiles), initial and change in margarine 
intake (serving/day, quintiles), initial and change in physical activity (MET-h/w, quintiles), change in smoking status (never to never, never to current, past to past, past to current, current to past, current 

to current, or missing indicator), initial BMI (<21.0, 21.0-24.9, 25.0-29.9, 30.0-31.9, ≥32.0, kg/m2), medical history of hypertension (yes/no,  updated every 4 years), medical history of 

hypercholesterolemia(yes/no,  updated every 4 years), menopausal status and postmenopausal hormone use (premenopausal, postmenopausal + current use, postmenopausal + past use, postmenopausal + 
never use, missing indicator) (NHSI and NHSII) and oral contraceptive use (never, current, past, missing indicator) (NHSII) (based on model 2 as defined in Table 2 ). *P-values for interaction were 

calculated using the likelihood ratio test. Given the potential for multiple testing, the statistical level for significance was set at 0.005 (0.05/10 comparisons). 
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Supplementary Table 8. Associations of changes in healthy plant foods, unhealthy plant foods, and animal foods with subsequent risk of type 2 diabetes 

 Quintile  Quintile  Quintile  Quintile  Quintile  P Per 1 serving 

 1 2 3 4 5 trend* increase 

Changes in healthy plant foods 1.10 (1.04, 1.17) 1.00 (0.94, 1.06) 1.00 0.95 (0.90, 1.01) 0.95 (0.86, 1.05)† 0.005 0.99 (0.98,1.00)† 

Changes in unhealthy plant foods 1.02 (0.95, 1.09) 0.98 (0.92, 1.04) 1.00 1.02 (0.97, 1.08) 1.00 (0.94, 1.07) 0.74† 1.00 (0.98, 1.02) 

Changes in animal foods 0.96 (0.90, 1.02) 0.99 (0.93, 1.05) 1.00 1.06 (1.00, 1.12) 1.10 (1.04, 1.17) <0.0001 1.02 (1.01, 1.03) 

Values are reported as HRs and 95%CIs adjusted for age, initial corresponding plant-based diet score (overall, healthful, or unhealthful, quintiles), stratified by 

calendar year in 4-year intervals, ethnicity (white, non-white), family history of diabetes (yes/no), initial and change in total energy (kcal/d, quintiles), initial and 

change in alcohol intake (g/d, quintiles), initial and change in margarine intake (serving/day, quintiles), initial and change in physical activity (MET-h/w, quintiles), 

change in smoking status (never to never, never to current, past to past, past to current, current to past, current to current, or missing indicator), initial BMI (<21.0, 

21.0-24.9, 25.0-29.9, 30.0-31.9, ≥32.0, kg/m2), medical history of hypertension (yes/no, updated every 4 years), medical history of hypercholesterolemia(yes/no, 

updated every 4 years), menopausal status and postmenopausal hormone use (premenopausal, postmenopausal + current use, postmenopausal + past use, 

postmenopausal + never use, missing indicator) (NHSI and NHSII) and oral contraceptive use (never, current, past, missing indicator) (NHSII). *The p value when 

we assigned the median value to each category and entered this as a continuous variable in the model. Pooled results were calculated using an inverse variance–

weighted, fixed-effect meta-analysis, unless specified otherwise. †Pooled results were calculated using a random-effects meta-analysis, because of statistically 

significant heterogeneity across studies assessed by Cochrane Q test, with P<0.1.  
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Supplementary Figure 1. Flow-chart of participants. 

FFQ: food frequency questionnaire; HPFS: Health Professionals’ Follow-up Study; NHS: Nurses’ Health Study.  

 


