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exposure nsnp method pval OR(95% CI)

Copper 6 MR Egger 0.049 1,033 (101010 1.056)
6 Weighted median 0021 1.027 (1.004 10 1.051)

6 Inverse variance weighted 0.003 1.025 (1.008 10 1.041)

6 ‘Simple mode 0356 1.018 (0983 10 1.054)

6 Weighted mode 0.054 1.029 (1.006 to 1.051)

Poassiom 13 MR Egger 0704 0922 (061410 1.386)
13 Weighted median 0225 0888 (073310 1.076)

13 Inverse variance weighted 0.039 0859 (074310 0.992)

18 ‘Simple mode 0486 0896 (066310 1.210)

13 Weighted mode 0507 0.905 (0.680t0 1.204)
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T-value

Low High
(n =202) (n =181)
Zn 8179 16.86 84461917 2537
Ca 097040 104044 1467
HIF-1la 93642 1124 7939+ 98.04 1315

HIF-1a, hypoxia-inducible factor 1-alpha.

p-value

0.012

0143

0.189
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HIF-1a T-value p-value

Low High
(n =313) (n =70)
Fe 4337£17.66 3880 £ 23.56 1831 0.068
Zn 8488+ 18.54 8003 15.61 2034 0043
Ca 100+ 042 1014041 0.104 0917

HIF-1a, hypoxia-inducible factor 1-alpha.
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H, Xining Han ethnic group; XZ, Xining Tibetan ethnic group; HIF-1a, hypoxia-inducible factor 1-alpha.
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Variable Person Model ANOVA Coefficients Collinearity Statistics
analysis

r R R2 Regression = P- Std. Tolerance  VIF  Condition
value value Error index

Zn ~0.02 005 000 9297.41 0.27 0.84 ~0.16 032 089 112 497
Ca 0.00 005 000 9297.41 0.27 084 0.80 1374 089 112 690

Fe 0.04 005 000 929741 0.27 0.84 0.23 029 099 101 13.20
Low altitude areas

Zn 0.07 016 003 8726551 171 017 0.26 049 085 118 525

Ca 0.05 016 003 8726551 171 0.17 19.02 3234 084 119 924

Fe 015 016 003 87265.51 171 017 108 053 099 101 152
High altitude areas

Zn -1 021 004 3762630 295 003 -0.19 038 081 123 4.60

Ca -0.16 021 004 3762630 295 003 -1761 1061 082 123 594

Fe -015 021 004 3762630 295 003 —043 024 098 102 18.66
SL group

Zn 0.24 035 012 292325.99 427 001 190 084 0.62 162 508

Ca 004 035 o012 292325.99 427 001 -57.13 6019 063 159 978

Fe 0.26 035 o012 292325.99 427 001 175 080 095 105 1105
SH group

Zn ~0.30 039 016 10780684 544 0.00 ~161 047 0.98 102 012

Ca 0.10 039 016 10780684 544 0.00 3204 2698 0.98 102 0.06

Fe -0.19 039 016 10780684 544 0.00 -1.21 055 0.98 102 0.02

XH group

Zn 0.08 024 006 35993 180 0.15 0.03 008 096 104 0.16

Ca 0.06 024 006 35993 180 0.15 110 233 0.98 102 0.05

Fe -0.23 024 006 35993 180 0.15 -0.08 0.04 0.98 102 0.01

XZ group

Zn 004 017 003 2188355 091 044 054 075 0.96 105 021

Ca 0.07 017 003 2188355 091 044 154 175 100 100 0.09

Fe -0.14 017 003 2188355 091 0.44 254 275 0.96 105 0.01

SL, Sanya Li ethnic group; SH, Sanya Han ethnic group;

ing Han ethnic group; XZ, Xining Tibetan ethnic group; HIF- 1a, hypoxia-inducible factor 1-alpha.
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Low High
altitude altitude
n =190 n=193
Zn 80242114 8769+ 13.62
Ca 1.06+0.32 094049
Fe 28221788 422541995
HIF-1a 10984951 64352464

HIF-1, hypoxia-inducible factor 1-alpha.

<0.0001

0.004
0.767

<0.0001
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T-value

Low High
(n =207) (n =176)
Fe 423041893 428141897 07937 0262
Ca 0714024 1342031 219 <0.0001
HIF-1la 91351048 8167107.4 0.891 0373

HIF-1a, hypoxia-inducible factor 1-alpha.
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T-value

Low (n =200) High (n =183)
Fe 42,57 £19.10 4249+ 18.79 0.039 0.969
Zn 7720 41438 9142+ 18.88 8333 £<0.0001
HIF-la 89.62 1042 83.94 % 108.0 0523 0.601

HIF-1, hypoxia-inducible factor 1-alpha.
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Ethnic 1 Ethnic 2

sil s2
Zn (ugmL) 0943 0031 0.783 0.195 016 014 16
Fe (pgmL™) 1637 1612 1739 0.623 0.102 1222 30143
Ca (ugmL™) 85.299 1119 92,578 2536 7.279 196 15
HIF-1a (ngL™) 34335 4532 32651 234 1684 36066 963

« mean value; , standard deviation; allowable error 5= x1 2], overall standard deviation

(s1°+52%)/2]'". HIF- 1, hypoxia-inducible factor 1-alpha.
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High altitude F-value p-value

Low altitude

SL(n=97) SH (n =95) XH (n =97) SH (n =98)
Zn 7861+ 23.51 81941833 9495+ 10.78 80.65+12.36 1809 <0.0001
Fe 1058 +0.32 1070 032 1301 £0.37 0593032 7812 <0.0001
Ca 4468 +1.99 4088 £ 1.63 46.19+2.24 3843174 3433 0017
HIF-la 13620+ 16.11 8230 £9.011 4625 +0.85 81.90£9.02 1289 <0.0001

5 XH, Xi

ing Han ethnic group; XZ, Xining Tibetan ethnic group; HIF-1a, hypoxia-inducible factor 1-alpha.

SL, Sanya Li ethnic group; SH, Sanya Han ethnic grouy
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Variables tal (n = 975) Case (n = 325) P_value!
DAI 0.41+446 -073£4.18 098 +4.48 <0.001
Age(y) 51242878 51244879 51244878 100
Male (%) 288(29.5%) 96(29.5%) 192(29.5%) 100
Weight (kg) 65.23£13.46 6952+ 13.95 6309+ 12.68 <0.001
BMI (kg/m?) 2577492 27284498 25024471 <0.001
SBP (mmHg) 11229+ 18.28 12371852 10658 + 1524 <0.001
DBP (mmHg) 74731229 8098+ 12.43 7160 £ 10.97 <0.001
TG (mg/dl) 127,07+ 7039 14494 +.84.33 118,11 6034 <0.001
LDL (mg/dl) 112,37 £ 34.07 11296+ 34.64 112,07+ 3381 071
HDL (mg/dl) 50.37 £ 13.30 5238 +15.90 4936+ 11.66 0.003
TC (mg/dl) 188.31 £ 4032 19482+ 39.25 185.05 + 4049 <0.001
FBS (mg/dl) 94.08 £ 30.87 99.37+39.28 9136+ 25.16 0.001
Smoking, no. (%) 234(25%) 85(26.15%) 149(23%) 0.38
Uban residence, 7 (%) 263 (27%) 80 (24.6%) 183 (28.2%) 023
Self-report diabetes, no, (%) (%) 146(14.97%) 71 (21.8%) 75 (11.5%) <0.001
Education, no. (%) 0.38
High school or less 683(70%) 220(67.70%) 463(71.23%)

College education (%) 292(30%) 105 (32.30%) 187 (28.77%)

Dietary intake

Energy, Keal/day 2741744 842,14 2737524 80484 2743.83 + 86078 091
Fat, g/day 68242566 68642605 6803+ 2547 073
Carbohydrate, g/day 389.68 9337 39096 £ 91.66 395.04 9428 076
Protein, g/day 8625 28.83 85022644 8686+ 29.94 033
Cholesterol intake, mg/day 25894+ 14697 252,12+ 14895 26235 + 14597 031
Na (mg/day) 4389.44 £ 142841 445144 £ 1398.22 435848 * 144332 034
SEA (g/day) 23911033 85572817 8501 £8.00 055
MUFA (g/day) 18,29+ 830 18294835 18304829 099
PUFA(g/day) 1006 + 6737 986+ 4.62 10.15.£536 0663
Potassium (mg/day) 3811.88 + 1569.89 3874.67 + 154549 3780.54 £ 158219 038
Vitamin A (meg/day) 74411 435132 74045 + 36446 745.01 £ 34483 081
Vitamin C (mg/day) 141,38 £ 87.70 139.94 £ 8354 142,11 £89.76 071
Vitamin F(mg/day) 7.84£3.46 7454338 8044348 001
Zinc(mg/day) 1076 £ 402 1008+397 L1 £401 <0.001
Manganese(mg/day) 4514253 421+266 4664244 041
Selenium(meg/day) 132,14 59.57 12093 +49.21 13775 £ 6342 0001

* Al data are means  standard deviations unless indicated. * Calculated by independent t test. BMI, Body mass index; DBP, diastolic blood pressure; DAL, Dietary Antioxidant Inde; mg/dl,
milligram/deciliter; FBS, Fasting blood sugar; HDL, high density ipoprotein; LDL, low density lipoprotein; Na, Sodiums SFA, saturated faty acid; MUFA, mono unsaturated fatty acid; PUFA,
poly unsaturated fatty acids TG, triglyceride; TC, total cholesterol.
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Characteristics Total ealthy group Single: ypertension HTH p-value
N 4012 1991 (49.6) 627(156) 601 (15.0) 793 (19.8)
Age (years, SD) 546 (12.6) 527 (124) 52.1(12.6) 569 (1038) 596 (127) <0.001
Sex <0.001
Male 2,368 (59.0) 636 (31.9) 302 (48.2) 262 (43.6) 444 (56.0)
Female 1,644 (41.0) 1,355 (68.1) 325(51.8) 339 (56.4) 349 (44.0)
ly income’ 0.005
Low 1,559 (38.8) 763 (38.3) 235 (37.5) 217 (36.1) 344 (43.4)
Medium 1439 (35.9) 710(35.7) 237(37.8) 247 (41.1) 245(30.9)
High 1,014 (353) 518 (26.0) 155 (24.7) 137 (228) 204(25.7)
Education <0.001
Below of high school 2033 (50.7) 1,018 (51.3) 267 (42.6) 287 (47.6) 461(58.1)

Ordinary or vocational high
school 1,154 (58.7) 543 (27.3) 203 (32.4) 201 (33.4) 207 (26.1)

Undergraduate or college

degree 825 (20.6) 430 (21.6) 157 (25.0) 113 (18.8) 125(15.8)
Occupation status
‘Wage-laborer 595 (14.8) 318(16.0) 119 (19.0) 65 (10.8) 93(1L.7) <0.001
White-collar worker 1,102 (27.5) 606 (30.4) 199 (31.7) 130 (21.6) 167 (21.1)
Farmer 714(17.8) 381(19.1) 71(11.3) 76 (12.6) 186 (23.5)
Retiree 1,601 (39.9) 686 (34.5) 238(38.0) 330 (54.9) 347 (43.8)

Marital status

Unmarried 65(16) 24(1.2) 12(19) 13(22) 16/(2.0) 0002
Married/cohabitation 3,808 (94.9) 1881 (94.5) 594 (94.7) 571 (95.0) 762 (96.1)
Divorce/widow 139 (3:5) 86 (4.3) 2134) 17(28) 15(1.9)

Self-reported comorbidities

Ischemic heart disease 310(7.7) 117 (5.9) 44(7.0) 60 (10.0) 89(112) <0001

Stroke 114(2.8) 56 (2.8) 7(11) 17(28) 34(43) 0005

Diabetes 210(52) 80 (4.0) 19(3.0) 43(7.2) 95 (8.6) <0001
GLU, mean (SD) 5.7(1.6) 5.6(17) 55(1.1) 56(1.4) 60(15) <0001
TC, mean (SD) 4.8(09) 47(09) 5.2(1.0) 48(09) 50/(1.0) <0001
TG, mean (SD) 20(16) 17(13) 24(17) 19(1.6) 25(21) <0001
LDL, mean (SD) 26(0.8) 26(08) 28(1.0) 27(08) 26(0.9) <0001
HDL, mean (SD) 13(03) 14(03) 13(03) 13(03) 12(03) <0001
CRR, mean (SD) 55(1.6) 55(15) 56(1.4) 54(15) 57 (20) <0001
Current smoking 1,079 (269) 435 (21.8) 186 (29.7) 140 (23.3) 318 (40.1) <0001
Heavy alcohol drinking 962 (24.0) 403 (20.2) 188 (30.0) 135 (22.5) 236 (29.8) <0001
Unhealthy diet 1974 (49.2) 864 (43.4) 324(51.7) 327 (544) 459 (57.9) <0001
Inactive exercise 2,610(65.1) 1,260 (63.3) 393 (627) 420 (69.9) 537 (67.7) 0005
BMI 224Kg/m’ 1,578 (39.3) 632(31.7) 212(33.8) 316 (52.6) 418 (527) <0001

Unhealthy lifestyles score (point)

0 312(7.8) 189 (9.5) 48(7.7) 39(6.5) 36(46) <0.001
1 1,072(26.7) 629 (31.6) 174(27.7) 119 (198) 150 (18.9)

2 1,364 (34.0) 722(36.3) 196 (31.3) 219 (36.4) 227 (28.6)

3 776 (19.3) 307 (15.4) 116 (18.5) 146 (24.3) 207 (26.1)

4 365(9.1) 120 (6.0) 76 (12.1) 47(78) 122 (154)

5 123(3.1) 24(1.2) 17 (27) 31(5.2) 51(6.4)

Hcy, hyper-homocysteine; HTH, H-type hypertension; SD, standard deviation; BMI, body mass index; HTH, H-type hypertension. FPG, fusting blood-glucose; TC, plasma total cholesterol;
TG, riglyceride; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol; CRP, C-reactive protein. *Continuous variables were expressed as mean (95%
confidence interval), and categorical variables were expressed as number (percentage). p-values were calculated using analysis of variance for continuous variables, and Pearson chi-squared
test or Fisher’s exact for categorical variables. 'Family income was divided into high, medium, and low level according to triquartile method.
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Variables

Al patients
Gender

male

female

Age

<60 years

260 years

Race

Mexican American
Other Hispanic
Non-Hispanic Blake
Non-Hispanic White
Other Race
Education

less than high school
high school or equivalent
College or above
not recorded

Marital status
Living with partner
Living alone

FPI

<130

130-2.99

23.00

Smoking status

yes

no

Aleoholic

> 4 drinks/day

no

BMI(kg/m2)

<185

18.5-25

25-30

>30

Physical Activity
moderate activity/week
no

Hyperlipidemia

yes

no

Diabetes

yes

no

Cardiovascular health
yes

no

Kidney failure

yes

no

Sleep disorder

OR (95% CI)
1.22 (116~ 1.29)

123 (113~ 1.34)
122(1.14~ 1.30)

119(1.10~ 1.27)
116 (1.06 ~ 1.28)

129 (112~ 1.50)
119 (101 ~ 1.40)
115 (105~ 1.25)
110099~ 1.21)
120 (100 ~ 1.44)

138 (125~ 1.51)
1.06 (096~ 1.18)
115 (106 ~ 1.24)
191 (044 ~8.35)

123 (114~ 1.33)
132(1.22~1.43)

137 (126~ 1.50)
112101~ 1.23)
113 (101~ 1.25)

1.16.(1.04 ~ 1.30)
127 (115~ 1.41)

0.98 (0.80 ~ 1.20)
129 (117~ 1.41)

130 (0.69~2.47)
130 (110~ 1.54)
120(1.05~1.38)
107 095~ 1.20)

111 (0,97~ 1.26)
123 (112~ 1.35)

139126~ 1.52)
119110~ 1.28)

140 (1,14~ 1.71)
1.19.(1.09 ~ 1.29)

143 (118~ 1.72)
133 (120~ 1.49)

137(0.90 ~2.08)
127(117~1.37)

132 (115~ 1.51)
116 (106 ~ 1.28)

124096 ~ 1.60)
119.(1.09~1.29)

»
<001

<001
<001

<001
0.002

<001
0033
0002
0.065
0052

<001
0245
0.001
0391

<001
<001

<001
0.025
0033

0.009
<001

0873
<001

0420
0.002
0.009
0270

0120
<001

<001
<001

0.001
<001

<001
<001

0142
<001

<001
0.001

0.094
<001

P for interaction

0825

0.749

0473

0.002

0.187

0.002

0234

0018

0235

0.013

0.148

0.540

0733

0.146

0.743
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Characteristics

Age (years)

Gender
Male
Female

Race
Mexican American
Other Hispanic
Non-Hispanic Blake
Non-Hispanic White
Other Race

Education level

Less than high school

igh school or equivalent
College or above
Not recorded
Marital status
Living with partner
Living alone
FPIR
BMi(kg/m?)
Weight(kg)
Smoking status
Yes
No
Alcoholic > 4 drinks/day (%)
Yes
No
Physical activity
moderate activity/week
others
Sleep disorder
Yes
No
Essential hypertension
Yes
No
Diabetes
Yes
No
Hypercholesterolemia
Yes
No
Cardiovascular health
Yes
No
Depression status
Yes

No

8 (30-65)

2.809 (35.40%)
5.125 (64.60%)

1.086 (13.69%)
927 (11.68%)
2.903 (36.59%)
2353 (29.66%)
665 (8.38%)

2550 (3225%)
2.186 (27.65%)
3.160 (39.96%)

11(0.14%)

3.765 (50.41%)

3.604 (48.91%)

2,02 (0.86-2.90)
29.65 (24.40-33.50)

80.46 (65.00-92.00)

1724 (45.15%)

2094 (54.85%)

508 (17.09%)
2.464 (82.91%)

1.296 (33.10%)
2.619 (66.90%)

1.090 (27.80%)
2.828 (72.20%)

3.054 (38.49%)

4.880 (61.51%)

550 (14.36%)

3.281 (85.64%)

2,447 (35.75%)

4398 (64.25%)

640 (26.88%)

1741 (73.12%)

1,697 (27.30%)

4520 (72.70%)

Copper intake (mg/d) (32359)

0.80-1.08 1.08-145 145-2.29
N=8143 N=8119 N=6,556
49 (32-64) 48 (33-63) 47 (33-61)
3,530 (43.40%) 4.260 (52.50%) 4.019 (62.30%)
4,613 (56.60%) 3,859 (47.50%) 2,537 (38.70%)
1.341 (16.47%) 1.298 (15.99%) 1.052 (16.05%)
855 (10.50%) 844 (10.40%) 603 (9.20%)
3.279(40.27%) 3438 (42.35%) 2,939 (44.83%)
1830 (2247%) 1562 (19.24%) 998 (15.22%)
838 (10.29%) 977 (12.03%) 964 (14.70%)
2117 (26.07%) 1780 (21.97%) 1249 (19.10%)
2044 (25.17%) 1833 (22.62%) 1300 (19.88%)
3951 (48.65%) 4479 (55.28%) 3.986 (60.97%)
9(0.11%) 11(0.14%) 3(0.05%)
4,498 (58.32%) 4,853 (62.40%) 4.082 (64.59%)
3214 (41.68%) 2924 (37.60%) 2.238 (35.41%)
238 (1.07-3.70) 2,60 (1.16-4.25) 2,80 (1.26-4.84)
29.40 (24.30-33.00) 2899 (24.00-32.40) 2837 (23.70-31.70)
8141 (65.88-93.20) 8164 (66.20-93.00) 81.86 (66.60-92.50)
1,598 (41.09%) 1,546 (40.30%) 1277 (41.62%)
2.291(58.91%) 2,290 (59.70%) 1791 (58.38%)
485 (15.66%) 502 (16.20%) 407 (16.20%)
2613 (84.34%) 2,597 (83.80%) 2.106 (83.80%)
1.617 (40.80%) 1710 (43.90%) 1.509 (48.50%)
2347 (59.20%) 2,186 (56.10%) 1.603 (51.50%)
1012 (25.50%) 985 (25.30%) 782 (25.10%)
2952 (74.50%) 2910 (74.70%) 2,330 (74.80%)
2936 (36.06%) 2805 (34.55%) 2041 (31.13%)
5.207 (63.94%) 5,314 (65.45%) 4515 (68.87%)
542 (14.03%) 490 (12.92%) 326 (10.72%)
3321 (85.97%) 3,302 (87.08%) 2714 (89.28%)
2578 (36.52%) 2,699 (37.92%) 2.157 (38.17%)
4.481(63.48%) 4418 (62.08%) 3.494 (61.83%)
627 (25.20%) 625 (25.68%) 479 (24.93%)
1861 (74.80%) 1809 (74.32%) 1442 (75.07%)
1670 (25.47%) 1.680 (25.30%) 1370 (25.56%)
4.887 (74.53%) 4,960 (74.70%) 3.990 (74.44%)

46 (32-59)

1.166 (72.60%)
441 (27.40%)

206 (12.82%)
145 (9.02%)
696 (43.31%)
277 (17.24%)
283 (17.61%)

247 (15.40%)
289 (18.02%)
1.068 (66.58%)

0(0.00%)

978 (63.14%)
571 (36.86%)
2.93 (1.29-5.00)
2755 (23.40-30.50)

8122 (66.98-91.70)

323 (41.62%)

453 (58.38%)

121 (18.70%)
526 (81.30%)

445 (56.70%)

340 (43.30%)

178 (22.70%)
607 (77.30%)

481 (29.93%)

1.126 (70.07%)

81(10.09%)

684 (89.41%)

480 (34.29%)

920 (65.71%)

121 (25.60%)

351 (74.40%)

285 (21.56%)

1.037 (78.44%)

<0.001
<0.000

<0.001

<0.001

<0.001

<0.001

<0.001

0.039

<0.001

0292

<0.001

0.038

<0.001

<0.001

004

<0.001

<0.001
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Intermediate risk High risk p for multiplicative

ymutip
RERI (95% CI) AP (95%Cl)  RERI(95%CI) AP (95%CI) iistactens

PUFAs 0.115(0.008,0.221) | 0,077 (0.006,0.149) 0112 (~0.007, 0,058 (~0.003, o011
Quantile 3
0.230) 0.120)
0.037 (<0071, 0,023 (<0044, 0,075 (<0043, 0.037 (<0021,
Quantile 2
0.144) 0.091) 0.194) 0.094)
0.098 (-0.010, 0052(-0005, | 0.146 (0.027,0.265) | 0.062 (0.012,0.113)
Quantile 1
0.206) 0.110)
MUFAs 0.118 (0015,0.221) | 0.084(0010,0.157) 0092 (0.024, 0,050 (<0013, 0034
Quantile 1
0.207) 0.113)
0.116 (0013,0.219) | 0.074 (0.008,0.141) | 0.096 (~0.019, 0.048 (<0010,
Quantile 2
0.211) 0.106)
Quantile 3 0.157 (0053,0.262) | 0.087(0.029,0.145) | 0.178 (0.062,0.294) = 0.079 (0.027,0.130)
SEAS ~0.067 (~0.170, —0.049 (~0.124, 0.018 (~0.093, 0,010 (<0050, 0,038
Quantile 1
0.036) 0.026) 0.129) 0.070)
0.013 (<0090, 0,009 (<0038, ~0.024 (<0136, 0013 (<0072,
Quantile 2
0.116) 0.075) 0.087) 0.046)
~0.093 (<0197, —0.058 (~0.123, 0,040 (<0071, 0.019 (<0034,
Quantile 3
0.011) 0.007) 0.151) 0.071)
-6 PUFAS 0.002 (=009, 0,002 (<0070, 0.074 (<0031, 0.041 (<0017, 0769
Quantile 3
0.100) 0.073) 0.179) 0.099)
~0024 (=022, ~0.018 (~0.088, 0,028 (~0.077, 0.016 (<0043,
Quantile 2
0.073) 0.053) 0.133) 0.074)
~0.038 (<0135, ~0.027 (~0.095, ~0022(-0.128, ~0.012(-0.071,
Quantile 1
0.059) 0.042) 0.083) 0.046)
-3 PUFAS 0.037 (0054, 0,027 (<0039, ~0.000 (=0.100, ~0.000 (~0.058, 0364
Quantile 3
0.128) 0.093) 0.099) 0.058)
0.003 (~0.088, 0,002 (<0067, 0.081 (<0018, 0.046 (<0010,
Quantile 2
0.095) 0072) 0.181) 0.102)
0.085 (~0.007, 0.060 (~0.005, 0,040 (~0.061, 0.023 (<0035,
Quantile 1
0177) 0.125) 0.141) 0.081)
1-3/n-6 PUFAS 0.047 (0040, 0,035 (~0.030, 0,022 (<0073, 0,013 (<0044, 0.183
Quantile 3
0.134) 0.101) 0117) 0.071)
0.014 (<0075, 0011(=0059, | 0.103 (0.008,0.198) | 0.060 (0.005,0.116)
Quantile 2
0.102) 0.080)
0.061 (~0.028, 0,047 (<0021, 0,037 (~0.060, 0,023 (<0037,
Quantile 1
0.150) 0.115) 0.134) 0.082)

RERI, relative excess risk due to interaction; AP, atributable proportion due to interaction. PUFAs, n-6 PUEAS, n-3 PUFAS, and the n-3/n-6 PUFA ratio, with the fourth quartile serving as the
reference group. For MUFAs and SFAS,the first quartile served as the reference group. Adjusted for age and sex (male/female), race (white/Asian/black/other/missing), Townsend deprivation
index (TDI), healthy diet (unhealthy/healthy/missing), physical activity (nofyes/unknown), body mass index (BMI) (<25kg/m?, 25 to 29.9kg/n’, 230kg/m’, missing), alcohol consumption
(daily or almost daily/three or four times a week/once or twice a week/one to three times a month/special occasions only/never/missing), smoking status (never/before/current/missing),
diabetes (yes/no/missing), family history of disease (CVD/other diseases/missing), and the first 10 genetic principal components.
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Quantile 1 Quantile 2 Quantile 3 Quantile 4

(N = 48,825) (N =48,817) (N =48,795) (N =48,813)

Age (years), mean (SD) 56,0 (8.05) 56,0 (8.10) 55.3(8.14) 54.4(8.23)
Sex, %

Female 19,663 (40.3%) 27,212 (55.7%) 31,121 (63.8%) 31,826 (65.2%)

Male 29,162 (59.7%) 21,605 (44.3%) 17,674 (36.2%) 16,987 (34.8%)
Race, %

White 47,355 (97.0%) 47,127 (96.5%) 46,627 (95.6%) 44,021 (90.2%)

Asian or Asian British 555 (1.1%) 631 (1.3%) 744 (15%) 1443 (3.0%)

Black or Black British 128 (0.3%) 233 (0.5%) 410 (0.8%) 1,596 (3.3%)

Chinese 76 (0.2%) 91(0.2%) 132(03%) 346 (0.7%)

Mixed 232(0.5%) 237(0.5%) 305 (0.6%) 382 (0.8%)

Other ethnic group 262 (0.5%) 304 0.6%) 369 (0.8%) 741 (1.5%)

Missing value 217 (04%) 194 (0.4%) 208 (0.4%) 284 (0.6%)
BMI, %

Normal (<25kg/m?) 8,983 (18.4%) 15,759 (32.3%) 21,814 (44.7%) 27,900 (57.2%)

Overweight (25 to 29.9kg/ 23,375 (47.9%) 22,548 (46.2%) 20,436 (41.9%) 16920 (34.7%)

m’)

Obesity (230kg/m?) 16,295 (33.4%) 10,352 (21.2%) 6414 (13.1%) 3,844 (7.9%)

Missing value 172.(0.4%) 158 (0.3%) 131 (0.3%) 149 (0.3%)

Smoke status, %

Never 22,743 (46.6%) 26,400 (54.1%) 28,899 (59.2%) 31,565 (64.7%)
Previous 17,503 (35.8%) 16,184 (33.2%) 15444 (31.7%) 14325 (29.3%)
Current 8,305 (17.0%) 6,007 (12.3%) 4247 (8.7%) 2,706 (5.5%)
Missing value 274 (0.6%) 226 (0.5%) 205 (0.4%) 217 (0.4%)

Alcohol consumption, %

Daily or almost daily 10,842 (22.2%) 10,229 (21.0%) 9,537 (19.5%) 7,840 (16.1%)
‘Three or four times a week 11,161 (229%) 11,746 (24.1%) 12,121 (24.8%) 11,663 (23.9%)
Once or twice a week 12,444 (25.5%) 13,025 (26.7%) 13,328 (27.3%) 13,310 (27.3%)
One to three times a 5,444 (11.2%) 5,290 (10.8%) 5,569 (11.4%) 5,885 (12.1%)
month
Special occasions only 5,326 (10.9%) 5,120 (10.5%) 4,958 (10.2%) 5,587 (11.4%)
Never 3,488 (7.1%) 3315 (6.8%) 3.212(6.6%) 4400 (9.0%)
Missing value 120 (0.2%) 92(0.2%) 70 (0.1%) 128 (0.3%)
Townsend deprivation index -122(3.11) ~1.49 (2.98) -161(292) ~150 (3.04)

Family history, %

cvp 35,327 (72.4%) 35,492 (72.7%) 35,555 (72.9%) 35327 (72.4%)

Other 12,849 (26.3%) 12,700 (26.0%) 12,647 (25.9%) 12,922 (26.5%)

No disease 649 (1.3%) 625 (1.3%) 593(1.2%) 564 (1.2%)
Diet score

Unhealthy 35,836 (73.4%) 33,979 (69.6%) 32,402 (66.4%) 29,645 (60.7%)

Healthy 10,236 (21.0%) 12,191 (25.0%) 13,814 (283%) 16,126 (33.0%)

Missing 2,753 (5.6%) 2,647 (5.4%) 2,579 (5.3%) 3,042 (6.2%)

Physical activity, %
No 7,949 (16.3%) 6,861 (14.1%) 6,095 (12.5%) 5,862 (12.0%)
Yes 29,489 (60.4%) 30,950 (63.4%) 32,239 (66.1%) 33,379 (68.4%)

Unknown 11,387 (23.3%) 11,006 (225%) 10461 (21.4%) 9,572 (19.6%)
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Quartiles of plasma FA (% of total fatty acids) HR (95%

" . = = cn?
Quantile 1 Quantile 2 Quantile 3 Quantile 4
PUFAs
0753 (0.733,0.774) 0.618 (0.600, 0.637) 0541 (0.525,0.559) <0001 0789 (0781,
Model | 100
0.797)
0.864 (0,840, 0.888) 0.780 (0757, 0.805) 0.720 (0.696, 0.745) <0001 0.878 (0868,
Model 2 100
0.888)
MUFAs
1177 (1.137,1218) 1452 (1404, 1.500) 1913 (1.852,1975) <0001 1293 (1.279,
Model | 100
1.306)
1071 (1.034,1.109) 1,195 (1.155,1.237) 1367 (1,320, 1415) <0.001 1137 (1123,
Model 2 100
1.150)
SFAs
0.996 (0.965, 1.029) 1.100 (106, 1.135) 1341 (1301, 1381) <0001 1135 (1123,
Model | 100
1.147)
1007 (0,975, 1.040) 1.086 (1052, 1.121) 1208 (1171, 1.246) <0001 1.086 (1074,
Model 2 100
1.098)
n-6 PUFAs
1009 (0.980, 1.039) 1.022 (0992, 1.053) 1001 (0.971,1.033) 0.202 1016 (1.004,
Model | 100
1.027)
0982 (0954, 1.011) 0,978 (0949, 1.008) 0942 (0912,0.972) 0.018 0991 (0980,
Model 2 100
1.003)
n-3 PUFAs
0954 (0.925,0.983) 0,915 (0.888, 0.943) 0,834 (0.808, 0.860) 0.002 0931 (0921,
Model 1 100
0.941)
0988 (0958, 1.019) 0.988 (0958, 1.019) 0.968 (0,938, 0.999) 0439 0.984 (0973,
Model 2 100
0.995)
n-3/n-6 ratio
0.991 (0.961,1.022) 0,962 (0.933,0.993) 0917 (0.889, 0.946) 0.581 0,966 (0956,
Model 1 100
0.977)
1014 (0.983, 1.046) 1016 (0.984, 1.048) 1019 (0,988, 1.052) 0394 0.999 (0989,
Model 2 100 Loy

Model 1 was adjusted for age and sex (malefemale). Model 2 included Model 1 plus race (white/ Asian/black/other/missing), the TDI, a healthy diet (unhealthy/healthy/missing), phy
activity (nofyes/unknown), body mass index (BMI) (<25kg/m’, 25 to 29.9kg/’, 230kg/m’, missing), alcohol consumption (daily or almost daily/three or four times a week/once or twice a
week/one to three times a month/special occasion only/never/missing), smoking status (never/beforelcurrent/missing), diabetes status (yes/no/missing) and family history of disease (CVD/
other diseases/missing).

‘Per-SD of exposure.
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Unhealthy lifestyles score (point) Healthy group vs. HTH

95%CI
1 142 081-2.50 0224
2 123 0.71-2.14 0.463
3 182 1.03-3.22 0.038
4/5 2.60 142-4.78 0.002
“Trend for per score point 124 112137 <0.001

ARP (%, 95CI) 2823 6.34-37.86
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Combination of lifestyle factors

Score=3

Heavy alcohol consumption, unhealthy diet and BMI >24Kg/m*

Unhealthy diet, inactive exercise and BMI 224

Smoking, unhealthy diet and BMI >24 Kg/m®

Smoking, heavy alcohol consumption and unhealthy diet

Smoking, heavy alcohol consumption and inactive exercise

Smoking, heavy alcohol consumption and BMI >24Kg/m’

Smoking, unhealthy diet and inactive exercise

Smoking, inactive exercise and BMI >24 Kg/m’

Heavy alcohol consumption, unhealthy diet and inactive exercise

Heavy alcohol consumption, inactive exercise and BMI 224 Kg/m’
Score=4

Smoking, heavy alcohol consumption, unhealthy diet and BMI >24Kg/m*
Smoking, heavy alcohol consumption, inactive exercise and BMI 224 Kg/m’®
Heavy alcohol consumption, unhealthy diet, inactive exercise and BMI 224 Kg/m’

Smoking, unhealthy diet, inactive exercise and BMI >24Kg/m*

Smoking, heavy alcohol consumption, unhealthy diet and inactive exercise
Score=5

Smoking, heavy alcohol consumption, unhealthy diet, inactive exercise and BMI >24 Kg/m’
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274,081 Individuals with available high-
throughput NMR data

76,340 Excluded due to
hypertension at the baseline
and missing hypertension
follow-up time

197,741 Individuals

1,922 Excluded due to missing
genetic data

195,819 Individuals

i

Plasma fatty acid and Hypertension

Plasma Fatty Acid
Polyunsaturated fatty acids(PUFAs)
Monounsaturated fatty acids(PUFAs)
Saturated fatty acids(PUFAs)

N-6 polyunsaturated fatty acids(n-6 PUFAs)
N-3 Polyunsaturated fatty acids(n-3 PUFAs)
Ratio of n-3 PUFAs/n-6 PUFASs (n-3/n-6)

Genetic risk levels
* Low genetic risk
« Intermediate genetic risk
* High genetic risk

[ T I
Test the association with specific plasma fatty acid by genetic risk
Test additive interaction between plasma fatty acid and the genetic risk

!

Sensitivity Analysis

Adjusted usage of statins at baseline

Excluded participants who were diagnosed with hypertension with in the two year of follow-up
Excluded participants who were diagnosed with any cardiovascular disease at baseline
Re-analysis only race White participants.
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Unhealthy lifestyles score (point) Odd Ratio 95%CI p-value

Model 1
o 1.00
1 125 0.84-1.86 0.269
2 1.65 1.12-243 0.011
3 354 2.38-5.27 <0.001
4 534 3.45-8.26 <0.001
5 1116 6.11-2037 <0001
Trend for per score point 163 152-175 <0.001
Model 2
o 1.00
1 L 074-167 0611
2 126 0.84-1.88 0.259
3 252 1.66-3.84 <0.001
4 345 2.14-558 <0.001
S 882 4.65-16.71 <0.001
“Trend for per score point 150 138-164 <0001
Model 3
o 1.00
1 1.08 0.72-1.62 0718
2 122 081-182 0338
3 240 1.57-3.66 <0.001
4 327 2.02-5.29 <0.001
S 846 4.46-16.04 <0.001
“Trend for per score point 149 137-163 <0.001
Model 4
o 1.00
1 1.02 0.67-1.55 0.930
2 107 071-162 0757
3 212 1.37-3.27 0.001
4 264 1.61-4.33 <0.001
S 5.08 2.62-9.84 <0.001

“Trend for per score point 140 128-153 <0001





