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A cohort study of body roundness index and arthritis in middle — aged

and elderly Chinese and the mediating role of blood lipids
DONG Jia - yu, SHEN Xin —yan, WANG Tong
School of Traditional Chinese Medicine ,Betjing University of Traditional Chinese Medicine, Betjing 100029, China
Abstract : Objective To explore the relationship between body roundness index ( BRI) and new onset arthritis, and provide a
new perspective for the prevention and treatment of arthritis. Methods A cohort study design was adopted, using the data of
2011 and 2020 in the China longitudinal study on the China Health and Retirement Longitudinal Study ( CHARLS) , taking BRI
as the exposure factor, high — density lipoprotein cholesterol (HDL — C), total cholesterol, triglycerides, low — density
lipoprotein cholesterol (LDL - C) as the intermediary variables, including demographic characteristics such as age and gender,
smoking, alcohol consumption and other health behaviors as confounding factors, and new onset arthritis as the outcome.
Statistical analysis was carried out using multiple model logistic regression strategy, restricted cubic spline, subgroup analysis
and intermediary analysis. Compared with relevant studies, the main purpose of the dose — response relationship we explored is
to study whether there is a nonlinear relationship between exposure and outcome, that is, whether the risk of outcome will
change accordingly with the change of exposure level. Results A total of 5 166 participants were included, and BRI was
positively correlated with arthritis, with an OR value of 1. 196 (95% CI; 1.047 —1.367). The prevalence of new onset arthritis
increased by 19. 6% when BRI increased by a quartile range; The dose — response relationship showed that BRI > 3. 943 was
positively correlated with the incidence of arthritis; Subgroup analysis showed that the positive correlation between BRI and new
onset arthritis was not affected by many factors; Mediation analysis showed that HDL — C had a protective effect on arthritis,

mediating about 6. 84% of the impact of BRI on the incidence of arthritis. The mediation effect of total cholesterol, triglycerides
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and LDL — C was not significant; The AUC of BRI for predicting new onset arthritis (0.546) was higher than that of BMI

(0.527). Conclusion

The increased level of BRI may lead to an increased risk of arthritis, and HDL — C may alleviate this

risk. In the future, its clinical application potential and regulatory strategies should be explored to reduce the incidence of

arthritis and improve the prognosis.
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Table 1 Baseline Characteristics of Study Populations Classified on the Basis of Whether Arthritis Occurred

T St (n=5166)

il

KEXTR (n=4061)

BRITR (n=1105) et p

HDL - C(mg/dL) 49.10(40.21, 59.92)
(4 57.00(50.00, 63.00)

49.10(40.21, 59.92)
57.00(50.00, 63.00)

51.03(41.37, 59.92)
57.00(51.00, 63.00)

Z=-1.91 0.056
Z=-0.86 0.388

B AR F 1] (h) 7.00(5.00, 8.00) 7.00(5.00, 8.00) 6.00(5.00, 8.00) Z=-2.70  0.007
BMI(kg/m?) 23.18(20.96, 25.59) 23.12(20.89, 25.52) 23.55(21.25, 25.83) Z=-2.76  0.006
5 X =19.56  <0.001
7 2 636(51.03) 2.007(49.42) 629(56.92)
5 2 530(48.97) 2 054(50.58) 476(43.08)
gy x> =0.00 0.973
Hofi 511(9.89) 402(9.90) 109(9.86)
W 4 655(90.11) 3659(90.10) 996(90. 14)
HE X’ =28.63  <0.001
INFELUR 2277(44.09) 1 725(42.50) 552(49.95)
I 1102(21.34) 865(21.31) 237(21.45)
rhiag 1177(22.79) 954(23.50) 223(20.18)
P R DLk 608(11.77) 515(12.69) 93(8.42)
Ja A% X =13.04 <0.001
et 1 813(35.09) 1 476(36.35) 337(30.50)
It 3353(64.91) 2 585(63.65) 768(69.50)
T} X* =8.09 0.004
R 3352(64.89) 2595(63.90) 757(68.51)
2 1814(35.11) 1 466(36.10) 348(31.49)
i A X' =3.72 0.054
R 3504(67.99) 2729(67.33) 775(70.39)
2 1 650(32.01) 1324(32.67) 326(29.61)
o I x* =0.00 0.948
R 2 845(55.18) 2239(55.20) 606(55.09)
= 2311(44.82) 1 817(44.80) 494(44.91)
IR X =0.10  0.751
& 4 558(88.71) 3581(88.64) 977(88.98)
= 580(11.29) 459(11.36) 121(11.02)

F:al mg/dL =10 mg/L,
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Table 2 Study population classified according to BRI quartile

75 b it (n=5166) 1(n=1292) 2(n=1291)
HDL - C(mg/dL)* 49.10(40.21, 59.92) 54.90(44.85,64.18) 52.58(43.30,62.24)
(%) 57.00(50.00, 63.00) 57.00(50.00,63.00) 56.00(50.00,62.00)
B BRG] (1) 7.00(5.00, 8.00) 7.00(5.00,8.00) 7.00(5.50,8.00)
BMI(kg/m?) 23.18(20.96, 25.59) 20.13(18.88,21.48) 22.23(20.90,23.40)
BRFTATR
7 4 061(78.61) 1.047(81.04) 1.034(80.09)
B 1105(21.39) 245(18.96) 257(19.91)
el
1 2 636(51.03) 441(34.13) 565(43.76)
L 2 530(48.97) 851(65.87) 726(56.24)
HFIA
HAfts 511(9.89) 130(10.06) 128(9.91)
CUs 4 655(90.11) 1 162(89.94) 1 163(90.09)
A
INELLTF 2 277(44.09) 540(41.83) 539(41.75)
I\ 1102(21.34) 305(23.63) 282(21.84)
g 1177(22.79) 298(23.08) 305(23.63)
L 608(11.77) 148(11.46) 165(12.78)
Ja {3
sk 1 813(35.09) 381(29.49) 425(32.92)
i 3353(64.91) 911(70.51) 866(67.08)
TR
7 3352(64.89) 718(55.57) 776(60. 11)
£ 1814(35.11) 574(44.43) 515(39.89)
R A
7 3 504(67.99) 676(52.53) 815(63.13)
7 1 650(32.01) 611(47.47) 476(36.87)
o 1M
% 2 845(55.18) 895(69.60) 800(62.11)
P 2311(44.82) 391(30.40) 488(37.89)
B PR
7 4 558(88.71) 1204(94.21) 1176(91.38)
2 580(11.29) 74(5.79) 111(8.62)
As 3(n=1291) 4(n=1292) it P
HDL - C(mg/dL)* 47.17(39.05,57.80) 44.46(36.34,52.96) H =380.51 <0.001
AER (%) 56.00(49.00,62.00) 58.00(52.00,65.00) H=33.00 <0.001
B i) (b)) 7.00(5.00,8.00) 7.00(5.00,8.00) H=1.89 0.596
BMI(kg/m?) 24.25(22.83,25.56) 27.07(25.20,28.97) H =2884.68 <0.001
BRKATR X =23.62 <0.001
% 1 025(79.40) 955(73.92)
7 266(20.60) 337(26.08)
I X* =408.52 <0.001
s 699 (54. 14) 931(72.06)
L 592(45.86) 361(27.94)
A X =2.35 0.503
HoAly 115(8.91) 138(10.68)
oo 1 176(91.09) 1154(89.32)
HE X =38.67 <0.001
INEDLTF 540(41.86) 658(50.93)
I\ 268(20.78) 247(19.12)
g 310(24.03) 264(20.43)
w L L 172(13.33) 123(9.52)
JEAE H x> =38.70 <0.001
PAS 491(38.03) 516(39.94)
ErAil 800(61.97) 776 (60.06)
L] X =145.07 <0.001
7 866(67.08) 992(76.78)
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At 3(n=1291) 4(n=1292) Giiti P
P 425(32.92) 300(23.22)

A X =298.83 <0.001
& 951(73.89) 1.062(82.39)
£ 336(26.11) 227(17.61)

LR X =296.55 <0.001
% 660(51.12) 490(37.96)
£ 631(48.88) 801(62.04)

PR x> =96.59 <0.001
& 1109(86.24) 1.069(83.06)
2 177(13.76) 218(16.94)

f:a 1 mg/dL =10 mg/L,

2.2 BRIG#HAXF XX AR NG BRI Y
BRRT RZIME AR, AT T ZHH logistic
[R50, ik 3 s o 8528 R, BRI 555 & 5
RZFTEIEMROCFR . MR R T A iR A I &R
Ji , Model3 {7577 7E IEMI 5 (OR = 1. 196,95% CI ;1. 047
~1.367) . 4 BRIMEII—APU53Ar 1 (IQR) B, 515

REGKIF LT 19.6% .

Y BRI LA G40k 4y 25 A8 1 IsE, BRI 50
P T R 22 0] ) TE AR AR I AT — A 18 S A R v
—3, QUIERZSHA, I Q2 3| Q4, Bl BRI /K11
P, B K TR OR {H N 1.08 (95% CI: 0. 88 ~
1.32) FFFE 1.45(95%CI:1.11 ~1.91) ,
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Table 3 Association between BRI and new — onset arthritis

g5 Modell Model2 Model3
OR(95% CI) P OR(95% CI) P OR(95% CI) P
BRI( &£ ) 1.22(1.12,1.33) <0.001 1.19(1.09,1.30) <0.001 1.20(1.05,1.37) 0.009
Q1 ref ref ref
Q2 1.06(0.87, 1.29) 0.544 1.06(0.87, 1.29) 0.551 1.08(0.88, 1.32) 0.471
Q3 1.11(0.91, 1.35) 0.295 1.10(0.90, 1.34) 0.339 1.11(0.89, 1.39) 0.354
Q4 1.51(1.25,1.82) <0.001 1.44(1.18, 1.75) <0.001 1.45(1.11, 1.91) 0.007
P <0.001 <0.001 0.018
2.3 BRIG#HAXFTRMMEREXZR RCSHHT  WRKIREIEM,

7R BRI 5381 & Y R B R Z M AFE LM R (P
for overall <0. 001, P for nonlinear =0. 179) , W& 1 fF
TRo BB RN A3 B B e 138 e 01T A A W S AE
BRI =3.943, Z55380], 78 BRI > 3. 943 [}, BRI 53¢

P for overall < 0.001
P for nonlinear = 0.179

OR (95%CI)

0.5

0.0
0

1 BRISGHTA G R2Z I MR - ROV E R
Fig.1 Dose — response relationship between BRI and new — onset

arthritis
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30T LA 2 A . BRI 553 A& 0G5 R Z ] e e Pk
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PRI B0 AR B0 BMIL AT BT 00 A 52 i ( 22 HAE
¥ P>0.05) , £ WHZM LG I ¥ER, X—K
IR, BRI 5387 & 55 R Z 18] 1) IEAH S AE T A7 15
TERRRERRE

2.5 HDL-C £ BRI 2137 & X 3 X 84 % vm F ag F 4
YR N TR RN R 5 R LAl g R g 1
F AL, BIFST e B HDL — C . 248 1 e H ol = g
LDL - C {28 s gk A7 h A o0 Mo G JIE [ e | H
M =MlE5 LDL - C By A8 A i 2 (P >0.05) .
HDL - C 43Hr 45 3R W3R 5, BRI 5 2G5 48 s 2R 2Z [H]
FEAEFR S RO, [ 423000 B fH A - 0. 001, 3x & B
HDL - C X RA TR VE M, BN A= i HDL - C K
ST DAREAIROC Y 2 (1 AU . EL AN W B 24 0. 014,
XULHARR T 48 55 HDL — C 7K S [i] 332 54 i 5 45 46
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Table 4 Results of subgroup analysis between BRI and new — onset arthritis

AN n(% ) OR (95% CI) P P for interaction

531 0.659
ks 2 636(51.03) 1.10(1.03 ~1.17) 0.002
5 2530(48.97) 1.07(0.99 ~1.17) 0.093

AEHE (%) 0.412
<60 3219(62.31) 1.14(1.07 ~1.21) <0.001
=60 1947(37.69) 1.09(1.02~1.17) 0.016

i 0.326
Hiy 511(9.89) 1.04(0.90 ~1.20) 0.570
25 4655(90.11) 1.13(1.07 ~1.18) <0.001

HH 0.286
INELLT 2277(44.09) 1.12(1.05 ~1.19) <0.001
I 1102(21.34) 1.14(1.03 ~1.27) 0.014
i 1177(22.79) 1.01(0.91 ~1.13) 0.791
[SLAVEN 608(11.77) 1.20(1.01 ~1.43) 0.038

JE A b 0.560
Akt 1 813(35.09) 1.10(1.02 ~1.20) 0.016
YT 3 353(64.91) 1.14(1.07 ~1.21) <0.001

TR 0.372
5 3 352(64.89) 1.12(1.06 ~1.18) <0.001
2 1.814(35.11) 1.07(0.97 ~1.17) 0.177

UE] 0.575
& 3 504(67.99) 1.10(1.04 ~1.16) <0.001
2 1 650(32.01) 1.14(1.03 ~1.26) 0.011

BMI(kg/m?*) 0.899
<18.5 289(5.59) 1.12(0.77 ~1.63) 0.554
18.5 ~ <24 2 805(54.30) 1.15(1.04 ~1.27) 0.006
24 ~ <28 1527(29.56) 1.12(0.99 ~1.25) 0.063
=28 545(10.55) 1.08(0.94 ~1.24) 0.297

I M A ] () 0.883
<7 2 427(46.98) 1.11(1.04 ~1.19) 0.001
=7 2 739(53.02) 1.12(1.05 ~1.20) 0.001

x5 SEENEEAHEREA BRI X & E R0 i hA-VER
Table 5 Mediating role of HDL — C in BRI effects on new — onset arthritis
BRI - (HDL-C) - &4 Estimate {H(95% CI) P
sy I 0. 013 (0. 007 ~0. 020) <0.001
[ HAL -0.001( -0.002 ~0.000) 0. 040
FLHA 0.014(0. 008 ~0.020) <0. 001
AR -0.068( —0.229 ~ —0.010) 0. 040

2.6 BRI 4= BMI faasl#7 & % ¥ Ko ede @l iHE
ROC #ii£E T i BURIFAG BRI AT BMI X 37 & 5 4 Y
T A RE (P 2 FIIE 3) . Z5R KW, BRI 1 AUC
(0.546) = T BMI f#) AUC(0.527) , AH T BMI,BRI
TENF AL T5 , A B ELAG, 76 FIN R & 01 R T7
THT S A o

3o #

ABIFELR L 7S TRV T AR P | A 55
IR N KR, BEE BRLKE B30, 45 4 10 %
o XS AL ST, Il S IR A 22 o G AR TR v 82
Fafd, 27 BRI Al BEIESCTT R Ao (1 — Ml Sz fE K A
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