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Table S1. Optimal BMI-specific BRI, WHtR and WHR thresholds for identifying participants with CVD associated risk factor among Chinese

Underweight Normal weight Overweight Obese
Risk factor - - - - - - - -
Cut- Sensi Specif Youd Cut- Sensit Speci Youd Cut- Sensit Specif You Cut- Sensit Speci Youd
off  tivity icity en off ivity ficity en off ivity icity den off ivity ficity en

Index=BRI
Female

Hypercholesterolemia 1.9  58.6 609 0.195 2.8 56.8 60.7 0.174 39 57.6 51.1 0.088 53 51.6 54.0 0.056
Hypertriglyceridemia 1.9  61.6 60.8 0224 2.8 67.8 624 0302 39 598 53.6 0.134 52 53.1 512 0.043
Mixed hyperlipidemia 2.0 71.9 69.9 0418 2.9 704 663 0.367 40 627 57.6 0203 53 578 551 0.129
Dyslipidemia 19 614 61.6 0231 2.8 65.6 65.1 0307 39 61.1 57.6 0.187 52 554 550 0.104
Hypertension 20 590 71.0 0300 2.9 68.7 683 0.370 40 649 61.8 0267 52 628 569 0.197
Diabetic Mellitus 1.9 663 70.1 0364 3.0 724 71.1 0435 42 646 68.0 0327 54 63.8 603 0.241
Chronic kidney disease 1.9  58.6  69.9 0.285 3.1 66.4 752 0416 42 683 665 0348 5.6 60.0 658 0.258
With at least one risk 1.8 619 624 0243 2.8 66.1 672 0334 39 624 63.0 0254 50 653 554 0.207
Male

Hypercholesterolemia 1.8  58.6 61.3 0.200 3.0 514 568 0.082 39 51.8 51.8 0.036 49 57.8 48.0 0.058
Hypertriglyceridemia 1.8 574 619 0.193 2.9 652 547 0.199 39 51.6 54.1 0.057 49 53.0 488 0.018
Mixed hyperlipidemia 1.8  65.7 60.9 0.266 3.0 68.0 57.7 0.257 39 575 52.8 0.103 49 56.0 485 0.045
Dyslipidemia 1.8 584 629 0213 29 65.7 577 0.234 3.8 599 50.7 0.106 49 53.8 51.8 0.056
Hypertension 1.8 609 63.0 0238 3.0 63.7 604 0241 39 61.7 56.7 0.184 5.0 556 592 0.148
Diabetic Mellitus 1.8 655 613 0268 3.1 64.6 647 0293 40 619 605 0224 51 578 609 0.187
Chronic kidney disease 1.8  65.8 61.5 0.273 3.2 582 698 0.280 4.1 622 653 0276 52 603 643 0.246
With at least one risk 1.8 584 656 0239 29 653 624 0276 3.8 61.0 57.5 0.186 4.8 602 542 0.144

Index=WHtR
Female



Hypercholesterolemia 0.41
Hypertriglyceridemia  0.41
Mixed hyperlipidemia 0.42

Dyslipidemia 0.41
Hypertension 0.42
Diabetic Mellitus 0.42

Chronic kidney disease 0.41

With at least one risk ~ 0.41
Male

Hypercholesterolemia 0.41

Hypertriglyceridemia  0.41

Mixed hyperlipidemia 0.41

Dyslipidemia 0.41
Hypertension 0.41
Diabetic Mellitus 0.41

Chronic kidney disease 0.41
With at least one risk ~ 0.41
Index=WHR
Female
Hypercholesterolemia 0.76
Hypertriglyceridemia  0.77
Mixed hyperlipidemia 0.78

Dyslipidemia 0.77
Hypertension 0.77
Diabetic Mellitus 0.77

Chronic kidney disease 0.78

58.6
61.6
66.7
61.4
67.1
63.2
65.5
61.9

58.6
57.4
65.7
58.4
60.9
65.5
65.8
58.4

62.6
60.3
70.2
56.5
64.7
73.7
58.6

60.9
60.8
74.2
61.6
61.7
74.4
60.5
62.3

61.3
61.9
60.9
62.8
62.9
61.3
61.5
65.5

51.5
61.7
69.0
62.2
62.3
61.5
69.1

0.195
0.224
0.409
0.230
0.288
0.376
0.260
0.243

0.199
0.193
0.266
0.213
0.238
0.268
0.273
0.239

0.141
0.219
0.392
0.187
0.270
0.352
0.277

0.47
0.47
0.48
0.47
0.48
0.48
0.49
0.47

0.48
0.48
0.48
0.48
0.48
0.49
0.49
0.48

0.81
0.83
0.84
0.83
0.83
0.84
0.83

58.3
69.1
67.2
67.0
65.9
75.0
64.9
67.4

54.5
61.7
71.2
62.2
66.9
62.4
61.9
62.0

61.3
68.7
68.7
65.3
65.4
71.3
71.1

59.4
61.2
68.9
63.9
70.9
68.7
76.5
66.0

53.4
57.8
54.4
60.8
57.0
66.6
65.5
65.5

53.8
62.0
67.0
64.5
68.7
72.5
66.2

0.177
0.303
0.361
0.309
0.368
0.436
0.414
0.334

0.079
0.195
0.256
0.230
0.239
0.290
0.274
0.275

0.151
0.307
0.357
0.298
0.341
0.438
0.374

0.53
0.53
0.54
0.53
0.54
0.54
0.55
0.53

0.53
0.53
0.53
0.53
0.53
0.54
0.54
0.53

0.87
0.87
0.87
0.87
0.88
0.89
0.89

58.1
60.3
58.0
61.6
60.1
70.3
63.6
63.0

52.7
52.4
58.3
53.5
62.6
55.9
62.7
54.8

52.2
60.3
65.4
59.9
59.8
65.0
65.5

50.6
53.0
62.1
57.0
66.3
62.5
70.8
62.4

51.0
53.2
51.9
56.5
55.9
66.1
64.7
63.4

53.2
56.8
54.4
60.6
65.0
68.4
66.8

0.086
0.133
0.201
0.187
0.264
0.328
0.344
0.253

0.037
0.056
0.102
0.100
0.184
0.220
0.274
0.182

0.054
0.171
0.199
0.205
0.248
0.335
0.323

0.59
0.59
0.59
0.59
0.59
0.60
0.61
0.59

0.58
0.58
0.58
0.58
0.58
0.59
0.59
0.58

0.90
0.91
0.90
0.90
0.90
0.92
0.91

57.7
55.1
64.9
57.7
65.3
65.0
60.5
59.3

55.9
51.5
54.2
523
59.8
55.2
62.5
53.1

53.0
51.1
63.5
58.8
64.5
58.6
64

48.0
48.9
49.2
52.9
54.8
59.0
65.4
60.9

49.6
50.5
50.1
53.5
55.1
63.3
61.3
61.1

48.1
59.1
49.5
54.8
55.0
64.5
56.3

0.057
0.040
0.141
0.105
0.200
0.240
0.259
0.202

0.055
0.020
0.043
0.057
0.149
0.185
0.239
0.141

0.011
0.102
0.13

0.136
0.195
0.231
0.203



With at least one risk 0.77
Male
Hypercholesterolemia 0.81
Hypertriglyceridemia  0.81
Mixed hyperlipidemia 0.82

Dyslipidemia 0.81
Hypertension 0.80
Diabetic Mellitus 0.81

Chronic kidney disease 0.80
With at least one risk 0.81

58.2

49.6
56.7
74.3
56.0
61.7
57.5
68.4
52.6

62.9

61.3
62.2
68.7
62.9
523
61.4
51.4
64.5

0.211

0.109
0.188
0.430
0.189
0.139
0.189
0.198
0.171

0.82

0.87
0.88
0.88
0.88
0.88
0.89
0.89
0.87

65.5

57.8
58.7
67.2
58.9
62.9
68.4
58.2
66.1

66.5

49.0
60.7
57.3
63.5
59.8
65.9
64.4
60.9

0.320

0.069
0.194
0.244
0.224
0.226
0.343
0.226
0.271

0.87

0.92
0.92
0.92
0.91
0.92
0.93
0.93
0.91

60.2

49.3
51.9
58.2
62

60.8
63.4
61.9
62.9

65.4

525
55.5
53.6
50.7
57.3
63.0
61.2
57.7

0.257

0.018
0.074
0.118
0.127
0.182
0.265
0.231
0.205

0.90

0.95
0.95
0.95
0.95
0.95
0.96
0.96
0.95

59.3

51.3
52.9
56.5
53.6
59.9
60.1
58.5
54.1

62.1

48.8
50.7
49.7
54.5
54.2
60.4
58.1
62.1

0.214

0.001
0.036
0.062
0.081
0.141
0.205
0.166
0.162

Abbreviation: BRI, body round index; WHtR, waist height ratio; WHR, waist hip ratio.



Table S2. Odds ratios for high BRI, high WHtR and high WHR and with at least one CVD risk factors by age stratification

Age strata Male Female
Underweight Normal weight Overweight  Obese Underweight Normal weight Overweight Obese
Index=BRI = High-BRI >1.8 High-BRI >3.0 High-BRI>3.9 High-BRI>5.0 = High-BRI>1.9 High-BRI >2.9 High-BRI >4.0 High-BRI>5.2
<40 years  1.90(1.47,2.46) 2.86(2.74,2.98) 2.10(2.02,2.18) 1.79(1.66,1.93)  1.41(1.15,1.74) 2.63(2.50,2.77) 2.05(1.90,2.21) 1.91(1.65,2.20)
40-59 years  1.79(1.52,2.11) 2.35(2.29,2.42) 1.70(1.66,1.75) 1.57(1.48,1.66)  1.47(1.26,1.70) 2.24(2.17,2.30) 1.85(1.77,1.92) 1.66(1.52,1.82)
> 60 years  1.68(1.32,2.14) 1.93(1.83,2.04) 1.38(1.31,1.46) 1.38(1.22,1.55)  1.52(1.17,1.98) 1.90(1.79,2.02) 1.66(1.54,1.80) 1.45(1.21,1.73)
P interact* 0.526 <0.001 <0.001 0.002 0.695 <0.001 0.002 0.042
Index=WHtR High-WHtR  High-WHtR  High-WHtR  High-WHtR High-WHtR  High-WHtR  High-WHtR  High-WHtR
>0.41 >0.48 >0.53 >0.58 >0.41 >0.48 >0.54 >0.59
<40 years 1.89(1.46,2.45) 2.86(2.75,2.98) 2.09(2.01,2.17) 1.74(1.61,1.87) 1.49(1.22,1.81) 2.67(2.54,2.81) 2.07(1.92,2.24) 1.90(1.65,2.19)
40-59 years  1.79(1.52,2.10) 2.37(2.31,2.44) 1.70(1.65,1.74) 1.58(1.49,1.67)  1.49(1.28,1.74) 2.24(2.18,2.31) 1.83(1.75,1.90) 1.67(1.53,1.83)
>60 years  1.68(1.32,2.15) 1.97(1.87,2.07) 1.38(1.31,1.46) 1.44(1.27,1.62)  1.50(1.13,1.98) 1.88(1.77,1.99) 1.61(1.49,1.74) 1.47(1.23,1.76)
P interact* 0.541 <0.001 <0.001 0.023 0.977 <0.001 <0.001 0.061
Index=WHR High-WHR  High-WHR High-WHR  High-WHR High-WHR  High-WHR  High-WHR  High-WHR
>0.81 >0.88 >0.92 >0.95 >0.77 >0.83 >0.88 >0.90
<40 years 1.91(1.48,2.46) 2.89(2.77,3.01) 2.29(2.20,2.38) 2.07(1.92,2.23) 1.40(1.15,1.71) 2.54(2.41,2.67) 2.43(2.25,2.62) 2.19(1.90,2.52)
40-59 years  1.63(1.39,1.91) 2.34(2.27,2.40) 1.86(1.81,1.91) 1.67(1.58,1.77)  1.57(1.35,1.82) 2.24(2.18,2.31) 1.99(1.92,2.08) 1.87(1.71,2.04)
>60 years  1.39(1.10,1.76) 1.89(1.79,1.99) 1.51(1.43,1.59) 1.35(1.20,1.53)  1.76(1.352.30) 1.98(1.87,2.10) 1.64(1.51,1.77) 1.59(1.34,1.90)

P interact*

0.097

<0.001

<0.001

<0.001

0.223

<0.001

<0.001

0.019

*P interact: p value for statistical interaction on a multiplicative scale, derived from a likelihood ratio test comparing a model including the cross-
classification anthropometric indices by-BMI-by-age group with a model including separate variables for anthropometric indices-by-BMI and age;
Abbreviation: BRI, body round index; WHtR, waist height ratio; WHR, waist hip ratio;
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A-F: Boxplot showing the distribution of anthropometric indices by gender and BMI category ; G-J: kernel density estimates (KDE) using Gaussian kernels to display anthropometric indices distribution overlaps between different BMI categories ;
Abbreviation: n, number of persons; SD, standard deviation; Q1, first quartile, the 25'" percentile; Q3, third quartile, the 75" percentile; BMI, body mass index; WC, waist circumstance; WHIR, waist height ratio; ABSI, a body shape index; BRI, body round

index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S2. Association between CVD risk factors and anthropometric indices among underweight Chinese
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Figure S3. Association between CVD risk factors and anthropometric indices among normal weight Chinese *
* association was adjusted for age, smoking, and drinking status and index at <Q1 level was treated as non-exposed;
Abbreviation: Q1, first quartile, the 25™ percentile; Q2: second quartile, median; Q3, third quartile, the 75™ percentile; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body
shape index; BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S4. Association between CVD risk factors and anthropometric indices among overweight Chinese *

* association was adjusted for age, smoking, and drinking status and index at <Q1 level was treated as non-exposed;
Abbreviation: Q1, first quartile, the 25™ percentile; Q2: second quartile, median; Q3, third quartile, the 75™ percentile; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body
shape index; BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S5. Association between CVD risk factors and anthropometric indices among obese Chinese *

* association was adjusted for age, smoking, and drinking status and index at <Q1 level was treated as non-exposed;
Abbreviation: Q1, first quartile, the 25™ percentile; Q2: second quartile, median; Q3, third quartile, the 75™ percentile; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body

shape index; BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S6. Comparison on area under curves for diagnosing hypercholesterolemia between different waist and hip indices within each BMI category
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* Comparison on the area under different indices curves was based on Delong test; $ mean that AUROC of those indices were similar to each other (P>0.05) for identifying hypercholesterolemia
within the specific BMI category, and meanwhile their AUROC were the highest in the six anthropometric indices(P<0.05).
Abbreviation: AUROC, area under receiver operator curves; ROC, receiver operator curves; BMI, body mass index; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body shape index;
BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S7. Comparison on area under curves for diagnosing hypertriglyceridemia between different waist and hip indices within each BMI category

* Comparison on the area under different indices curves was based on Delong test; $ mean that AUROC of those indices were similar to each other (P>0.05) for identifying hypertriglyceridemia
within the specific BMI category, and meanwhile their AUROC were the highest in the six anthropometric indices(P<0.05).
Abbreviation: AUROC, area under receiver operator curves; ROC, receiver operator curves; BMI, body mass index; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body shape index;
BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S8. Comparison on area under curves for diagnosing mixed hyperlipidemia between different waist and hip indices within each BMI category

* Comparison on the area under different indices curves was based on Delong test; $ mean that AUROC of those indices were similar to each other (P>0.05) for identifying mixed hyperlipidemia
within the specific BMI category, and meanwhile their AUROC were the highest in the six anthropometric indices(P<0.05).
Abbreviation: AUROC, area under receiver operator curves; ROC, receiver operator curves; BMI, body mass index; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body shape index;
BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S9. Comparison on area under curves for diagnosing dyslipidemia between different waist and hip indices within each BMI category
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* Comparison on the area under different indices curves was based on Delong test; $ mean that AUROC of those indices were similar to each other (P>0.05) for identifying dyslipidemia within the
specific BMI category, and meanwhile their AUROC were the highest in the six anthropometric indices(P<0.05).
Abbreviation: AUROC, area under receiver operator curves; ROC, receiver operator curves; BMI, body mass index; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body shape index;
BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S10. Comparison on area under curves for diagnosing hypertension between different waist and hip indices within each BMI category
* Comparison on the area under different indices curves was based on Delong test; $ mean that AUROC of those indices were similar to each other (P>0.05) for identifying hypertension within the
specific BMI category, and meanwhile their AUROC were the highest in the six anthropometric indices(P<0.05).
Abbreviation: AUROC, area under receiver operator curves; ROC, receiver operator curves; BMI, body mass index;WC, waist circumstance; WHtR, waist height ratio; ABSI, a body shape index;
BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S11. Comparison on area under curves for diagnosing chronic kidney disease between different waist and hip indices within each BMI category

* Comparison on the area under different indices curves was based on Delong test; $ mean that AUROC of those indices were similar to each other (P>0.05) for identifying chronic kidney disease
within the specific BMI category, and meanwhile their AUROC were the highest in the six anthropometric indices(P<0.05).
Abbreviation: AUROC, area under receiver operator curves; ROC, receiver operator curves; BMI, body mass index; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body shape index;
BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S12. Comparison on area under curves for diagnosing diabetic mellitus between different waist and hip indices within each BMI category

* Comparison on the area under different indices curves was based on Delong test; $ mean that AUROC of those indices were similar to each other (P>0.05) for identifying diabetic mellitus within
the specific BMI category, and meanwhile their AUROC were the highest in the six anthropometric indices(P<0.05).

Abbreviation: AUROC, area under receiver operator curves; ROC, receiver operator curves; BMI, body mass index; WC, waist circumstance; WHtR, waist height ratio; ABSI, a body shape index;
BRI, body round index; HC, hip circumstance; WHR, waist hip ratio.
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Figure S13. Body roundness index chart for high risk CVDRFs identification among male
BRI cut-off by BMI catergory for high risk CVDRFs identification among male :underweight(BMI<18.5) BRI=1.8; normal weight(18.5<BMI<24) BRI=3.0;
overweight (24 <BMI<28) BRI=3.9; Obese (BMI=28) BRI=5.0

I 3. 9<BRI<5.0

B BRI=5.0
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Figure S14. Body roundness index chart for high risk CVDRFs identification among female
BRI cut-off by BMI catergory for high risk CVDRFs identification among female: underweight(BMI<18.5) BRI=1.9; normal weight(18.5<BMI<24) BR1=2.9;
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