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Table 1

Age- and sex-standardized characteristics of study participants according to percent of energy from protein intake”

Animal protein Plant protein
Variable
<10% >12,<15% >18% <3% >4,<5% >6%
Male, % 52 28 12 13 35 70
Age, year 63.4 60.7 60.8 60.3 61.2 64.4
Body mass index, kg/m? 25.5 25.7 26.9 26.3 25.9 253
Physical activity, MET-hours/week 21.6 20.4 20.0 17.2 20.5 25.2
Current smoking, % 13 12 11 13 12 9
Pack-years of smoking' 25.0 23.9 235 24.9 23.8 21.2
Current multivitamin use, % 50 52 53 47 51 58
History of hypertension, % 37 39 42 39 39 36
Postmenopausal women, %+ 87 87 87 87 87 87
Current hormone use, %* 14 18 18 17 17 18
Dietary intake'
Alcohol, g/d 9.1 7.6 5.9 7.9 7.8 5.6
Total protein, g/d 59.2 76.5 103.6 79.0 79.2 78.2
Animal protein, g/d 36.0 58.0 88.1 68.8 60.0 48.1
Plant protein, g/d 232 18.6 15.6 10.2 19.1 30.1
Carbohydrate, g/d 226.6 188.0 155.5 143.6 189.7 217.9
Glycemic index 535 52.8 51.1 51.8 52.9 52.8
Total fat, g/d 60.2 68.9 72.7 75.9 67.5 59.3
Polyunsaturated/saturated fat ratio 0.7 0.6 0.6 0.5 0.6 0.8
Fiber, g/d 21.0 19.7 19.8 16.6 19.7 254
Fruit, serving/week 18.2 16.7 15.6 14.7 17.0 18.8
Vegetable, serving/week 22.3 22.3 23.7 20.3 22.5 28.3
Legume, serving/week 1.9 1.8 1.6 1.3 1.7 2.8

Nut, serving/week 2.2 1.5 1.1 1.0 1.4 3.0



Table 2

Risk of all-cause and cause-specific mortality according to percent of energy from animal and plant protein intake

Category Category Category Category Category HR (95% CI) per

1 2 3 4 5 certain increment trend

Animal protein

Intake category <10% >10,<12 >12,<15 >15,<18 >18 % Per 10% increment
% % %

Median intake (% energy) 8.9 11 14 16 20

Person-years 317,851 544,922 1,171,916 893,047 613,056

All-cause mortality

No. of deaths 3,770 6,151 11,909 8,401 5,884

Age-adjusted HR (95% 1 0.97 0.97 0.98 1.01 1.03 (1.00-1.06) 0.09
cn” (referent)  (0.93- (0.93- (0.94— (0.96-
1.0D) 1.00) 1.02) 1.06)

Multivariable-adjusted 1 1.01 1.03 1.03 1.03 1.02 (0.98-1.05) 0.33
HR (95% CI)' (referent)  (0.97— (0.99- (0.98- (0.98-
1.05) 1.07) 1.07) 1.08)

Cardiovascular mortality

No. of deaths 974 1,527 2,967 1,987 1,396
Age-adjusted HR (95% 1 0.94 1.01 1.07 1.19 1.20 (1.12-1.28) <0.001
Ccn* (referent)  (0.87- (0.94- (0.99- (1.09-
1.02) 1.09) 1.17) 1.30)
Multivariable-adjusted 1 0.98 1.05 1.06 1.09 1.08 (1.01-1.16) 0.04
HR (95% CI)' (referent)  (0.90- 0.97- 0.97- (0.99-
1.07) 1.14) 1.16) 1.20)
Cancer mortality
No. of deaths 1,322 2,176 4,325 3,136 2,200
Age-adjusted HR (95% 1 0.96 0.94 0.93 0.94 0.96 (0.91-1.01) 0.15
¢)} (referent)  (0.89- (0.88- (0.87- (0.87-
1.02) 1.00) 1.00) 1.02)
Multivariable-adjusted 1 1.00 1.01 1.01 1.02 1.00 (0.95-1.06) 0.91
Multivariable-adjusted 1 1.00 1.01 1.01 1.02 1.00 (0.95-1.06) 0.91
HR (95% CI)' (referent)  (0.93- (0.94- (0.94- (0.94-
1.07) 1.08) 1.09) 1.11)
Other mortality

No. of deaths 1,474 2,448 4,617 3,278 2,288



Other mortality

No. of deaths 1,474 2,448 4,617 3,278 2,288
Age-adjusted HR (95% 1 0.99 0.96 0.96 0.97 0.99 (0.95-1.04) 0.80
cn” (referent)  (0.92- (0.90- (0.90- (0.90-
1.05) 1.02) 1.02) 1.05)
Multivariable-adjusted 1 1.04 1.02 1.01 0.99 0.99 (0.94-1.05) 0.80
HR (95% CI)' (referent)  (0.97- (0.96— (0.94- (0.92-
1.11) 1.09) 1.08) 1.07)
Plant protein
Intake category <3% >3,<4% >4,<5% >5,<6% >6 % Per 3% increment
Median intake (% energy) 2.6 3.5 4.5 5.4 6.6
Person-years 710,592 1,060,873 929,193 550,015 290,118
All-cause mortality
No. of deaths 6,160 9,661 10,235 6,602 3,457
Age-adjusted HR (95% 1 0.92 0.85 0.72 0.67 0.73 (0.70-0.75) <0.001
)} (referent)  (0.89- (0.82- (0.69- (0.63-
0.96) 0.89) 0.76) 0.70)
Multivariable-adjusted 1 0.97 0.95 0.91 0.89 0.90 (0.86-0.95) <0.001
HR (95% CI)' (referent)  (0.94- (0.91- (0.86- (0.84—
1.01) 0.99) 0.96) 0.96)
Cardiovascular mortality
No. of deaths 1,260 2,126 2,638 1,811 1,016
Age-adjusted HR (95% 1 0.88 0.78 0.63 0.60 0.67 (0.62-0.72) <0.001
cn” (referent) (0.82—- 0.72—- 0.57- (0.53-
0.95) 0.85) 0.69) 0.67)



Table 3

Age- and sex-standardized characteristics of study participants according to percent of energy from animal and plant protein

intake in the healthy- and unhealthy-lifestyle groups”

Animal protein Plant protein

Healthy-lifestyle Unhealthy-lifestyle Healthy-lifestyle Unbhealthy-lifestyle

Variable group (n=19,647) group (n=106,134) group (n=19,647) group (n=106,134)
<10% >18% <10% >18% <3% >6% <3% >6%
Male, % 68 12 51 12 16 75 13 68
Age, year 64.5 61.8 63.6 61.1 61.7 64.3 60.6 64.7
Body mass index, kg/m? 22.8 23.1 26.2 27.6 23.1 22.7 26.9 26.3
Physical activity, MET- 32.7 30.5 18.7 17.9 27.5 35.5 15.0 21.0
hours/week
Current smoking, % 0 0 17 14 0 0 17 13
Pack-years of smoking' 29 2.8 26.8 25.1 2.8 2.8 26.2 23.5
Current multivitamin 57 58 49 53 50 62 47 56
use, %
History of hypertension, 30 31 41 45 29 28 42 40
%
Postmenopausal women, 91 91 89 89 91 91 87 87
ok
Current hormone use, 15 18 14 17 17 16 17 18
%8
Dietary intake'
Alcohol, g/d 52 5.1 10.4 6.2 4.2 4.8 8.4 6.0
Total protein, g/d 62.2 107.1 58.7 103.8 79.3 79.0 78.5 77.9
Animal protein, g/d 35.6 89.6 36.2 88.3 68.9 47.3 68.3 48.4
Plant protein, g/d 26.6 17.6 22.5 15.5 10.3 31.7 10.2 29.6
Carbohydrate, g/d 245.6 173.8 222.1 154.4 149.8 237.4 140.9 211.2
Glycemic index 53.5 51.6 534 51.0 52.7 52.8 51.5 52.6
Total fat, g/d 59.6 70.4 60.5 73.0 77.0 57.8 75.7 59.9

0.8 0.6 0.7 0.6 0.6 0.8 0.5 0.7



Table 4

Risk of all-cause and cardiovascular mortality according to percent of energy from animal and plant protein intake among

participants with healthy and unhealthy lifestyle”

Category Category Category

Category Category

HR (95% CI) per

P: .
1 2 3 4 5 certain increment trend nteraction
Animal protein
Intake <10% >10,<12 >12,<15 >15,<18 >18 % Per 10% increment
category % % %
All-cause mortality
Healthy-lifestyle group
No. of 626 978 1,712 1,012 587
deaths
HR 1 0.99 0.97 1.01 0.94 0.96 (0.86-1.07) 0.46 <0.001
(95% CI)* (referent)  (0.88— (0.87- (0.89- (0.81-
1.10) 1.08) 1.14) 1.09)
Unhealthy-lifestyle group
No. of 3,110 5,107 10,046 7,234 5,206
deaths
HR 1 1.01 1.01 1.01 1.03 1.03 (0.99-1.07) 0.16
(95% CI)* (referent)  (0.96— (0.97- (0.96— (0.98-
1.05) 1.06) 1.06) 1.09)
Cardiovascular mortality
Healthy-lifestyle group
No. of 172 246 369 219 134
deaths
HR 1 0.90 0.81 1.00 0.95 0.96 (0.76-1.20) 0.72 0.04
(95% CI)¥ (referent)  (0.72— (0.65— 0.77- (0.70-
1.12) 1.01) 1.29) 1.29)
Unhealthy-lifestyle group
No. of 793 1,273 2,569 1,742 1,249
deaths
HR 1 0.99 1.07 1.05 1.10 1.08 (1.00-1.17) 0.04
Plant protein
Intake <3 % >3.<4% >4,<5% >5,<6% >6 % Per 3% increment
category

All-cause mortality

Healthy-lifestyle group



i

Healthy-lifestyle group

No. of 467 997
deaths
HR 1 1.07
(95% C)*  (referent)  (0.95-
1.21)

Unhealthy-lifestyle group

No. of 5,556 8,497
deaths

HR 1 0.97
(95% CI)*  (referent)  (0.94—
1.01)

Cardiovascular mortality

Healthy-lifestyle group

No. of 75 182
deaths
HR 1 1.03
(95% CI)* (referent) (0.76—
1.39)

Unhealthy-lifestyle group

No.of 1,159 1,913
deaths
HR 1 0.93
(95% CI)*  (referent)  (0.86-
1.01)

1,312

1.05
0.91-
1.21)

8,801

0.95
(0.90—
0.99)

329

0.98
(0.70-
1.37)

2,293

0.89
0.81—
0.98)

1,210

0.98
(0.83—
1.16)

5,344

0.91
(0.86—
0.96)

318

0.81
(0.55-
1.19)

1,487

0.82
0.73—
0.92)

929

0.95 0.95 (0.83-1.08) 0.44
(0.78-
1.16)

2,505

0.89 0.90 (0.85-0.95)
(0.83—
0.96)

<0.001

236

0.69 0.76 (0.57-1.01) 0.06
(0.44—
1.07)

774

0.86 0.88 (0.79-0.98) 0.02
(0.74-
1.00)

<0.001

0.01




