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CHF
(OR95%CI) P-value

Threshold effect analysis

BRI
Inflection point of BRI (K) 4.53
<K slope 0.42 (0.22, 0.79) 0.0072
>K slope 1.16 (1.09, 1.22) <0.0001

Log-likelihood ratio test 0.004
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Subgroup OR (95%Cl) P-value P for interaction

Age 02933
<60 1.07 (1.02, 1.13) 0.0103

>60 1.12 (1.06, 1.18) <0.0001

Gender ‘ 0.4572
Male 7 1.13 (1.07, 1.19) <0.0001

Female | 1.10 (1.05, 1.15) <0.0001

Race 0.6111

Mexican American 1.09 (0.97, 1.22) 0.1471

Other Hispanic 1.19 (1.04, 1.35) 0.0114
Non-Hispanic White = 1.12 (1.06, 1.19) 0.0002
Non-Hispanic Black 1.07 (1.00, 1.15) 0.0666

Other Race 1.18 (0.99, 1.40) 0.0601

Hypertension 0.8028
Yes 1.11 (1.06, 1.15) <0.0001

No 112 (1.02,1.23) | 0.0196

Diabetes 057755
Yes 1.10 (1.05, 1.16) | 0.0004

No 1.12 (1.06, 1.18) | <0.0001

BMI 0.6305
Normal weight 0.98 (0.67, 1.45) | 0.9350

Overweight 7 1.18 (1.00, 1.40) 0.0495

Obesity 1.11 (1.07, 1.16) <0.0001

This analysis was adjusted for age, gender, race, education level, BMI, SBP, DBP, smoking
status, hypertension, and diabetes.
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Subgroup OR (95%Cl) P-value P for interaction

Age 0.6294

<60 112 (1.03,121) | 0.0098

>60 115 (1.07, 123) | 0.0002

Gender 0.5115

Male 117 (1.08, 126) | <0.0001

Female | 113 (1.06,121) | 0.0003

Race 0.4228

Mexican American 1.09 (0.90, 1.32) 0.3599

Other Hispanic 1.06 (0.88, 1.29) 0.5468

Non-Hispanic White | 1.17 (1.08, 1.26) 0.0002

Non-Hispanic Black 1.12 (1.01, 1.24) 0.0303

Other Race 1.40 (1.10, 1.78) 0.0060

Hypertension 0.5639

Yes 115 (1.09, 122) | <0.0001

No 1.08 (0.89, 1.32) 0.4400

Diabetes 0.8127
V Yes 1.14 (1.06, 1.22) 0.0004

No 115 (1.06, 125) | 0.0008

BMI 0.0118

Normal weight 0.45 (0.24, 0.86) 0.0154

Overweight 1.12 (0.85, 1.47) 0.4189

Obesity 116 (1.10, 123) | <0.0001

This analysis was adjusted
status, hypertension, and d

for age, gender, race, education level, BMI, SBP, DBP, smoking

iabetes.
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CVD and covariates (N=19330)

Enrolled analysis
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BRI Index

Characteristics

n=6640 n=1660 n=1660 n=1659 n=1661
Age (years) 5672 + 1509 5580 + 15.21 58.01 + 1487 57.87 £15.25 5521 + 1484 <0.001
SR ey <0.001
(years,%)
<60 3414 (5142) 913 (55.00) 804 (48.43) 779 (46.96) 918 (55.27)
>=60 3226 (48.58) 747 (45.00) 856 (51.57) 880 (53.04) 743 (44.73)
Gender (%) <0.001
Male 3083 (46.43) 909 (54.76) 872 (52.53) 736 (44.36) 566 (34.08)
Female 3557 (53.57) 751 (45.24) 788 (47.47) 923 (55.64) 1095 (65.92)
Race (%) <0.001
Mexican American 1104 (1663) 201 (12.11) 324 (19.52) 294 (17.72) 285 (17.16)
Other Hispanic 752 (11.33) 156 (9.40) 214 (1289) 209 (12.60) 173 (10.42)
Non-Hispanic White 2736 (41.20) 697 (41.99) 641 (38.61) 686 (4135) 712 (42.87)
Non-Hispanic Black 1397 (21.04) 322 (19.40) 316 (19.04) 351 (21.16) 408 (24.56)
Other Race 651 (9.80) 284 (17.11) 165 (9.94) 119 (7.17) 83 (5.00)
Flevet 0 <0001
Less than high school 1881 (2833) 412 (24.82) 501 (30.18) 526 (31.71) 1442 (2661)
high school/GED 1589 (23.93) 395 (23.80) 394 (23.73) 380 (22.91) 420 (25.29)
More than high school 3170 (47.74) 853 (51.39) 765 (46.08) 753 (45.39) 799 (48.10)
BMI 3327+ 678 27.11 +2.94 30.45 % 2.78 33.95 + 3.30 4158 £ 6.43 <0.001
BMI (%) <0.001
Normal weight(<25) 417 (6.28) 384 (23.13) 32 (1.93%) 1(0.06) 0.(0.00)
0;’;::;3)}" 1879 (28.30) 1001 (60.30) 706 (42.53) 165 (9.95) 7(0.42)
(i:s;;y 4344 (6542) 275 (16.57) 922 (55.54) 1493 (89.99) 1654 (99.58)
SBP (mmHg) 13190 + 1847 13166 + 17.98 13242 + 1886 13149 + 1838 13202 + 1866 0.654
DBP (mmHg) 7266 + 12.80 7350 £ 12.59 72,66 + 1243 7251 £ 12.49 7197 £ 13.62 0.002
SCR (mg/dL) 0.94 + 0.49 0.94 £ 0.40 0.96 + 0.65 094 £ 0.50 0.90 +037 0.005
SUA (umol/L) 35103 + 89.54 340.83 + 88.59 34555 + 86.19 35182 + 87.30 365.92 + 93.94 <0.001
TC (mg/dL) 192,10 + 4490 198,54 + 49.00 19235 + 4343 19139 + 44.15 18613 + 41.89 <0.001
HDL-C (mg/dL) 4495 + 1324 4528 £ 15.11 4527 + 1292 4484 +12.79 4441 £ 1194 0.486
;’;ﬁ:’[}% <0.001
Never 3436 (51.75) 850 (51.20) 861 (51.87) 861 (51.90) 864 (52.02)
Former 1938 (29.19) 432 (26.02) 507 (30.54) 495 (29.84) 504 (30.34)
now 1266 (19.07) 378 (22.77) 292 (17.59) 303 (18.26) 293 (17.64)
Hypertension (%) <0.001
Yes 14296 (64.70) 953 (57.41) 1078 (64.94) 1096 (66.06) 1169 (70.38)
No 2344 (35.30) 707 (42.59) 582 (35.06) 563 (33.94) 1492 (29.62)
Diabetes (%) <0.001
Yes 2169 (32.67) 390 (23.49) 519 (31.27) 592 (35.68) 668 (40.22)
No 4471 (67.33) 1270 (76.51) 1141 (68.73) 1067 (64.32) 993 (59.78)
CVD (%) <0.001
Yes 1201 (18.09) 236 (14.22) 268 (16.14) 324 (19.53) 373 (22.46)
No 5439 (8191) 1424 (85.78) 1392 (83.86) 1335 (80.47) 1288 (77.54)
CHF (%) <0.001
Yes 403 (607) 69 (4.16) 78 (4.70) 106 (6.39) 150 (9.03)
No 6237 (93.93) 1591 (95.84) 1582 (95.30) 1553 (93.61) 1511 (90.97)
CHD (%) 0.001
Yes 475 (7.15) 85 (5.12) 117 (7.05) 137 (8.26) 136 (8.19)
No 6165 (92.85) 1575 (94.88) 1543 (92.95) 1522 (91.74) 1525 (91.81)
Angina (%) <0.001
Yes 299 (4.50) 53 (3.19) 62 (373) 93 (5.61) 91 (5.48)
No 6341 (95.50) 1607 (96.81) 1598 (96.27) 1566 (94.39) 1570 (94.52)
Heart attack (%) 0.003
Yes 479 (721) 94 (5.66) 107 (6.45) 137 (8.26) 141 (8.49)
No 6161 (92.79) 1566 (94.34) 1553 (93.55) 1522 (91.74) 1520 (9151)
Stroke (%) 0.072
Yes 394 (5.93) 77 (4.64) 102 (6.14) 105 (6.33) 110 (662)
No 6246 (94.07) 1583 (95.36) 1558 (93.86) 1554 (93.67) 1551 (93.38)

BRI, Body roundness index; GED, General educational Development; BMI, Body mass index; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; SCR, Serum creatinine; SUA, Serum
uric acid; TC, Total cholesterol; HDL-C, High-density lipoprotein cholesterol; CVD, Cardiovascular disease; CHF, Congestive heart failure; CHD, Congestive heart disease.
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Model 1 Model 2 Model 3

Characteristic

(OR95%CI) (OR95%CI) (OR95%CI)
CVD
Continuous BRI 1.08 (1.05, 1.11) <0.0001 1.14 (1.11, 1.18) <0.0001 L11 (107, 1.15) <0.0001
BRI index quartile 7 7
Q1 Reference Reference Reference
Q 1.16 (0.96, 1.40) 0.1219 1.08 (0.88, 1.32) 0.4682 1.02 (081, 1.29) 0.8781
Q3 1.46 (1.22, 1.76) <0.0001 1.42 (1.17, 1.73) 0.0004 1.27 (097, 1.67) 0.0862
Q4 1.75 (146, 2.09) <0.0001 2.13 (1.76, 2.59) <0.0001 1.75 (131, 2.33) 0.0001
P for trend <0.0001 <0.0001 <0.0001
CHF
Continuous BRI 1.13 (1.09, 1.17) <0.0001 1.19 (1.14, 1.25) <0.0001 1.15 (1.08, 1.21) <0.0001
BRI index quartile
Q1 Reference Reference Reference
Q2 1.14 (0.82, 1.58) 0.4479 1.04 (0.74, 1.46) 0.8110 0.93 (0.63, 1.38) 07311
Q3 1.57 (115, 2.15) 0.0043 1.48 (1.07, 2.03) 0.0166 1.15 (0.74, 1.79) 0.5293
Q4 229 (171, 3.07) <0.0001 2.62 (1.93, 3.55) <0.0001 1.82 (1.15, 2.87) 0.0102
P for trend <0.0001 <0.0001 <0.0001
CHD
Continuous BRI 1.05 (101, 1.09) 00113 1.13 (1.08, 1.18) <0.0001 1.06 (1.00, 1.12) 0.0694
BRI index quartile
Q1 Reference Reference Reference
Q 1.41 (105, 1.87) 0.0207 1.28 (0.95, 1.72) 0.1109 1.14 (081, 1.61) 04537
Q3 1.67 (126, 2.21) 0.0003 1.60 (1.19, 2.14) 0.0017 1.30 (0.87, 1.93) 0.1970
Q4 1.65 (125, 2.19) 0.0004 2.07 (1.54, 2.79) <0.0001 1.46 (0.96, 2.23) 0.0797
P for trend 0.0008 <0.0001 0.0755
Angina
Continuous BRI 1.08 (1.03, 1.13) 0.0011 1.12 (1.06, 1.18) <0.0001 1.03 (097, 1.11) 0.3457
BRI index quartile
Q Reference Reference Reference
Q 1.18 (0.81, 1.71) 0.3935 1.11 (0.76, 1.62) 0.5981 0.86 (0.56, 1.31) 04752
Q3 1.80 (128, 2.54) 0.0008 171 (1.21, 243) 0.0027 111 (0.69, 1.78) 0.6771
Q4 1.76 (1.24, 2.48) 0.0014 1.92 (1.35, 2.73) 0.0003 1.08 (0.65, 1.79) 0.7708
P for trend 0.0004 <0.0001 05331

Heart attack
Continuous BRI 1.05 (1.01, 1.09) 0.0141 111 (1.07, 1.16) <0.0001 1.05 (0.99, 1.11) 0.1101

BRI index quartile

Q1 Reference Reference Reference
Q 1.15 (0.86, 1.53) 03444 1.05 (0.79, 1.42) 0.7215 0.96 (0.68, 1.35) 0.8052
Q3 150 (1.14, 1.97) 0.0035 1.48 (1.12, 1.96) 0.0065 1.16 (0.78, 1.71) 04678
Q4 1.55 (1.18, 2.03) 0.0016 1.92 (1.4, 2.54) <0.0001 1.32 (0.88, 2.00) 0.1799
P for trend 0.0006 <0.0001 0.0657
Stroke
Continuous BRI 1.03 (0.99, 1.08) 0.1574 1.05 (1.00, 1.10) 0.0526 1.02 (0.96, 1.09) 0.4412

BRI index quartile

Q1 Reference Reference Reference

Q 1.35 (0.99, 1.82) 0.0555 1.29 (0.95, 1.76) 0.1037 1.48 (1.02, 2.15) 0.0379

Q3 139 (1.03, 1.88) 00331 1.30 (0.95, 1.77) 0.0966 1.44 (0.93, 2.23) 0.0987

o7 1.46 (1.08, 1.97) 00136 1.49 (1.10, 2.03) 0.0111 1.54 (0.97, 2.44) 0.0647
P for trend 0.0278 0.0190 0.2428

Model 1: No adjustment.

Model 2: Adjusted for age, gender, race.

Model 3: Adjusted for age, gender, race, education level, BMI, SBP, DBP, smoking status, hypertension, diabetes.
OR, odds ratio; 95%ClI, 95% Confidence interval.

Bold value indicates the statistical significance.
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A total of 17,635 participants in the China Health and Retirement
Longitudinal Study at Wave 1 (n=17.635)

/Excluded \

e Missing information on age and gender information (N=67)

e Participants younger than 45 years (N=296)

5 e Missing the information on cardiovascular disease and chronic
kidney disease (N=5.773)

e Participants with CKM stage 4 in Wavel

e Participants with less than three years of follow-up (N=190)

e Missing FBG or HbA1C 1n Wavel or Wave3 (N=4,779)

S /

v

[ 4676 participants eventually entered study ’
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Non-CMD HT+CHD HT+DM HT+Stroke HT+CHD+DM HT+CHD+Stroke = HT+DM+Stroke  HT+CHD+DM+Stroke

SCD
Model, HR (95% ClI)

1 Reference 2002 (1.197,3349) | 2440 (2012,2959) | 1122 (0.692,1.819) 1701 (0.882,3.279)  3.290 (1036, 10.255) 2.358 (1564, 3.556) 4496 (1696, 11.917)
2 Reference 1419 (0.847,2379) | 2542 (2096,3.084) | 0862 (0530, 1.401) | 1431 (0739,2769)  1.650 (0.411,6621) 2031 (1.346, 3.064) 3434 (1315, 8964)
3 Reference 1454 (0.867,2437) | 2572(2120,3.121) | 0811 (0499, 1.319) 1416 (0731,2743)  1.635 (0407, 6.566) 1901 (1.259, 2.869) 3.098 (1188, 8.075)
1 Reference 1574 (0.937,2645) 2163 (1747, 2.678) 0890 (0.546, 1.450) 1088 (0559, 2.116)  1.824 (0.454,7.327) 1.363 (0.892, 2.083) 2200 (0822, 5.892)
5 Reference 1.544 (0.919,2594) | 2178 (1760, 2.694) 0880 (0.540, 1.433) | 1014 (0521, 1974) 1771 (0.441,7.117) 1311 (0.855, 2012) 2218 (0824, 5.970)

All-cause mortality

Model, HR (95% ClI)

1 Reference 1343 (1.105,1632) | 1524 (1427, 1.628) | 2438 (2.185,2720) | 1977 (1629,2399)  4.193 (3.043,5777) 3.264 (2909, 3.662) 3345 (2307, 4.850)
2 Reference 0.848 (0,695, 1.034) | 1636 (1531, 1.747) 1839 (1.648,2.052) 1569 (1289, 1.909)  1.692 (L.113,2.573) 2.845 (2535, 3.192) 2578 (1797, 3.698)
3 Reference 0.880 (0.721,1073) | 1662 (1555, 1.776) 1714 (1536, 1.914) 1574 (1293,1917) | 1.668 (1.097, 2.536) 2700 (2406, 3.031) 2262 (1560, 3.281)
4 Reference 0.901 (0.739,1.100) | 1.485(1.379,1599) 1816 (1.626,2.029) 1345 (1103, 1640) 1750 (L151,2.663) 2312 (2052, 2.606) 1894 (1,305, 2.750)
5 Reference 0.897 (0.735,1.095) | 1.490 (1384, 1.604) 1800 (1.611,2011) 1014 (0.521,1.974) 1735 (1141, 2.640) 2305 (2045, 2.599) 1885 (1.298, 2.736)

HT, hypertension; CHD, coronary heart disease; DM, diabetes mellitus; HR, hazard ratio.
Model 1 unadjusted; model 2 adjusted for age and gender; model 3: model 2 plus BMI, physical activity, current smoking status, SBP and DBP; model 4: model 3 plus FBG, T, TG, BUN, TBIL and Scr; model 5: model 4 plus Q¢ prolongation and ST wave abnormalit
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Sudden cardiac death

all-cause
mortality

Model, HR (95% CI)

Gender

Male

1.771 (1.532, 2.047)

1.608 (1.537, 1.682)

Female
Age, years

65 < Age
<75

75 < Age
< 85

1.801 (1.541, 2.106)

2.114 (1.747, 2.559)

1.591 (1.358, 1.864)

1.652 (1.571, 1.737)

1.692 (1.589, 1.803)

1.564 (1.486, 1.645)

Age=85
BMI

BMI < 24

1.306 (1.044, 1.633)

1.921 (1.607, 2.297)

1.302 (1.222, 1.389)

1.614 (1.525, 1.710)

BMI > 24

1.730 (1.515, 1.976)

1.645 (1.579, 1.715)

Physical activity

No

Yes

Smoke

1.866 (1.607, 2.167)

1.676 (1.443, 1.946)

1.747 (1.667, 1.832)

1.502 (1.434, 1.574)

No

1.958 (1.690, 2.268)

1.721 (1.640, 1.806)

Yes
TC, mmol/L
<5.20

>5.20

1.627 (1.394, 1.899)

1.667 (1.440, 1.930)

1.912 (1.638, 2.232)

1.563 (1.492, 1.638)

1.591 (1.520, 1.665)

1.652 (1.572, 1.736)

TG, mmol/L

<17

=17

QTc prolongation

1.718 (1.506, 1.961)

1.956 (1.627, 2.351)

1.631 (1.568, 1.698)

1.752 (1.646, 1.866)

No

1.773 (1.587, 1.981)

1.629 (1.574, 1.687)

Yes

1.712 (1.153, 2.543)

1.431 (1.249, 1.639)

ST wave abnormality

No

Yes

1.773 (1.586, 1.982)

1.670 (1.045, 2.202)

1.613 (1.559, 1.670)

1.591 (1.376, 1.840)

HR, hazard ratio; BMI, body mass index; TC, total cholesterol; TG, triglyceride.






OPS/images/back-cover.jpg
Frontiers in
Endocrinology

Explores the endocrine system to find new.
therapies for key health issues

The second most-cited endocrinology and
metabolism journal, which advances our
understanding of the endocrine system. It
uncovers new therapies for prevalent health issues
such as obesity, diabetes, reproduction, and aging

Discover the latest
Research Topics

Endocrinology

Frontiers

Avenue du Trbunal-Fédéral 34
1005 Lausanne, Switzerland.
fontersinorg

Contactus

+41(00215101700
fontersin ro/about/contact






OPS/images/cover.jpg
& frontiers | Research Topics.

Metabolic pathways to
multiple long-term conditions
(multimorbidity): focusing

on cardio-metabolic
multimorbidity (CMM)

nidecp Menon and Sanghamira Patl

Published in
Frontirs in Endocrinciogy






OPS/images/fendo.2025.1515495/table1.jpg
Male (%)

Age, years (median (IQR))

Heart rate, bpm (median (IQR))

BMI, kg/m? (median (IQR))
Waist, em (median (IQR))
SBP (mmHg) (median (IQR))
DBP (mmHg) (median (IQR))
Physical activity (%)

Smoke (%)

FBG, mmol/L (median (IQR))
TBIL, pmol/L (median (IQR))
Ser, pmol/L (median (IQR))
BUN, mmol/L (median (IQR))
TC, mmol/L (median (IQR))
TG, mmol/L (median (IQR))
QTe prolongation (%)

ST wave abnormality

SCD (%)

All-cause mortaliy (%)

HT, hypertension; CHD, coronary heart disease; DM, diabetes mellitus; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose; TBIL, total bilirubin: Scr, serum creatinine; BN, blood urea nitrogen:

cholesterol; TG, triglyceride.

HT + CHI
944 (1.7)

369 (39.1)
77(71,82)

70 (62, 78)

256 (234, 28.0)
900 (840, 97.0)
1300 (1220, 138.0)
80.0 (740, 84.0)
610 (61.6)

339 (359)
54(50,59)
122 (9.1, 159)
670 (565, 79.0)
54 (46,6.5)
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