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Association between body roundness index and hypertension

risk in middle — aged and older adults
LI Ying”, CHEN Hu, MIAO Mei — qi, LI Ling — mei, PAN Wen, WANG Qing

* Intensive Care Unit, Kunshan Six People’ s Hospital, Kunshan, Jiangsu 215300, China
Abstract : Objective To explore the correlation between body roundness index (BRI) and hypertension in middle — aged and
elderly people. Methods The research data were from China Health and Retirement Longitudinal Study ( CHARLS). The
baseline data of participants in 2011 and the follow — up data from 2013 to 2020 were collected, and the body roundness index
was calculated. Cox regression was used to analyze the relationship between BRI and hypertension. The linear trend test was
used to explore the linear trend of the incidence of hypertension in the four quartiles of BRI The dose — response relationship
between BRI and hypertension was analyzed by restricted cubic spline model. The receiver operating characteristic curve and the
area under the curve were used to evaluate BRI and common obesity assessment, so as to evaluate their ability to predict
hypertension risk. Results  Cox regression analysis showed that after adjusting the relevant covariates, BRI was correlated with
the incidence of hypertension. The incidence of hypertension in the highest quartile of BRI was 1. 29 times higher than that in
the lowest quartile. Linear trend test showed that the incidence of hypertension increased with the increase of BRI quartile level
(27.27% , 29.78% , 37.69% , 43.70% ). RCS analysis showed that the higher the BRI, the greater the risk of hypertension.
ROC curve analysis showed that the diagnostic performance of BRI was better than that of BMI, WHtR and WWI. Conclusion
High BRI is associated with an increased risk of hypertension in middle — aged and elderly people in China.
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Table 1 Comparison of general information of participants

2k (fééﬁs) (?ﬂm&g) ﬁ%zﬁ éﬂgl% 2 P
BRI(x +5) 3.95£1.26 3.81+1.19 4.20£1.34 1=-12.45 <0.001
BMI(kg/m?) (x ) 22.84 £3.58 22.56 +3. 44 23.38+3.77 1= -9.38 <0.001
WHIR (x % 5) 0.53 £0.06 0.52£0.06 0.54+0.06 t=-12.50 <0.001
WWI(x +5) 17.45 +1.34 17.37 £1.37 17.62+1.27  t=-7.77 <0.001
AR () (x %5) 57.56 +8. 86 56.77 +8.57 59.07+9.20 1= -10.69 <0.001
A RS IA] (h) (2 £ 5) 6.40 +1.85 6.45 +1.81 6.31 £1.90 +=3.09 0.002
SRR (mg/dL) (v £5) 191.69 +38.28 189.71 +36. 81 195.30 £+40.61  t=-5.09 <0.001
B NS (mg/dL) (v +5) 52.35 +15.39 52.67 +15.09 51.76 +15.90 1=2.12 0.034
(K25 BB 1 (mg/dL) (x £5) 115.47 £34.16 114.23 £33.16 117.75+35.81 1= -3.60 <0.001
[ (mg/dL) [M(Pas ,Prs) ] 101.34(93.60,111.06) 100.26(92.88,109.80) 103.14(95.22,114.57) Z=-8.20 <0.001
HIl =8 (mg/dL) [ M( Py ,Ps5) ] 99.12(71.68,144.26) 96.46(69.92,138.06) 104.43(74.34,153.99) Z=-6.08 <0.001
A (%) ] X =8.44  0.004

gt 6 661(92.97) 4264(92.31) 2397(94.15)

0 504(7.03) 355(7.69) 149(5.85)
YK [n(%) ] ¥*=18.97  <0.001
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Azt (,L'E:%\ffs) TR ?ﬁzﬁ s 2 P
RV 3513(45.38) 2206(43.59) 1307(48.77)
g R I 4228(54.62) 2 855(56.41) 1373(51.23)

ISR [0 (%) ] X =5.65 0.017
EL S5 e (A 0 6 583(85.02) 4 340(85.72) 2243(83.69)
HoAh 1 160(14.98) 723(14.28) 437(16.31)

Pl n(% ) ] ¥ =0.33  0.566
il 3 753(48.47) 2 442(48.23) 1311(48.92)
s 3990(51.53) 2 621(51.77) 1369(51.08)

BMI(kg/m*) [n(% )] x> =88.11 <0.001
<18.5 601(7.76) 415(8.20) 186(6.94)
18.5~23.9 4590(59.28) 3 164(62.49) 1 426(53.21)
=24 2 552(32.96) 1484(29.31) 1 068(39.85)

MRS [n(%) ] X =2.22  0.136
R 7 185(94.91) 4708(95.19) 2 477(94.40)
2 385(5.09) 238(4.81) 147(5.60)

WERIE [ n(% ) ] x> =15.90 <0.001
& 7 386(96.45) 4 857(97.06) 2529(95.29)
2 272(3.55) 147(2.94) 125(4.71)

S n(% ) ] X' =6.62  0.010
& 7 073(92.11) 4 650(92.68) 2423(91.02)
2 606(7.89) 367(7.32) 239(8.98)

PR n(%) ] X =3.65 0.056
& 7 631(99.05) 4997(99.21) 2 634(98.76)
2 73(0.95) 40(0.79) 33(1.24)

MRS [ (% ) ] X =434 0.037
& 2 499(80.46) 1 644(81.55) 855(78.44)
2 607(19.54) 372(18.45) 235(21.56)

PR n(% ) ] X =0.56  0.456
i 5 071(65.66) 3332(65.95) 1739(65.11)
2 2 652(34.34) 1720(34.05) 932(34.89)

Pl dL=0. 1L, fir ot & 1 meg/dL =10 mg/L,

2.2 FHF COX @anh  DImURRREMR S FEE H MR R IR E A ) R 2E K 1
I”’“E DAVES AR OB KCE ISIRAS SRR sk ARG B PRAA O IEA | F XU IR AR AR 52 v AL Y

A EMR AN AR R, AN R COX mIH M, KRR R, WK 2,
Zi:'?%i%ﬁﬂ,@ﬂ?%\BMI\BiIH?HﬁHEEﬂ‘IETJ\Jﬂlﬂaﬂ@ﬁ(u» H

F2 FBPIFE COX [ 53Hr fmi ii F  A Fsme P 3%

Table 2 Influencing factors of hypertension by univariate Cox regression analysis

A B1H Sy A P14 HR(95% CI)

HAE KT (ref: P2ELIT) -0.16 0.04 -4.10 <0.001 0.85(0.79 ~0.92)
WS UR 320 (ref ; © 85 5 B AR 16/ HiAth) 0.20 0.05 3.91 <0.001 1.23(1.11 ~1.36)
BMI(kg/m?) (ref; <18.5/=24) 0.19 0.08 2.34 0.019 1.20(1.03 ~1.41)
T (ref : 75 ) 0.36 0.09 3.91 <0.001 1.43(1.20 ~1.71)
OERT (ref: 75) 0.25 0.07 3.68 <0.001 1.28(1.12 ~1.47)
R (ref s 75) 0.39 0.18 2.23 0.026 1.48(1.05 ~2.08)
W HEIR 25 (ref : 75) -0.16 0.07 -2.11 0.035 0.86(0.74 ~0.99)
AE 0.03 0.00 14.25 <0.001 1.03(1.03 ~1.04)
ki 0.01 0.00 7.12 <0.001 1.01(1.01 ~1.01)
o JJH [ st 0.01 0.00 3.69 <0.001 1.01(1.01 ~1.01)
Hih =g 0.01 0.00 3.62 <0.001 1.01(1.01 ~1.01)
%% B BR R A 0.01 0.00 2.30 0.021 1.01(1.01 ~1.01)
1A 1] B MRS 1 ] -0.03 0.01 -2.86 0.004 0.97(0.95~0.99)
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PRIL PRI L0 S L rh XUS IR AR 2 S, BRI 575
I B4 A= A B G, BRI 55t 5 DU 4357 25 1L B &
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Table 3 Relationship between BRI and hypertension

. Modell Model2 Model3
i HR (95% CI) P HR (95% CI) P HR (95% CI) P
BRI(GEZEAE ) 1.16(1.12~1.19)  <0.001 1.13(1.08 ~1.18)  <0.001 1.20(1.09 ~1.32)  <0.001
BRI( 43245 )
Q1(BRI<3.0335) 1. 00 ( Reference) 1. 00 ( Reference) 1. 00 ( Reference)
(02(3.033 5<BRI<3.770 7) 1.06(0.94 ~1.19) 0.335 1.05(0.93 ~1.18) 0. 468 1.06(0.92 ~1.23) 0.422
(3(3.770 7<BRI <4. 691 3) 1.34(1.20 ~1.50)  <0.001 1.26(1.11 ~1.43)  <0.001 1.27(1.09 ~1.48) 0. 002
Q4(BRI=4. 691 3) 1.56(1.40 ~1.74)  <0.001 1.31(1.13 ~1.51)  <0.001 1.29(1.08 ~1.53) 0. 005
Per SD - increase 1.17(1.13 ~1.22)  <0.001 1.10(1.05 ~1.16)  <0.001 1.10 (1.04 ~1.16) 0. 001

1 : Modell : RAZIE ; Model2 AL IE T 4F % \BMI s Model3 : S IE T 4F-% , BMI, £ 18] B 5 18], 100 Ji5 7K P C R 10 e H il = IR BENR & ) LIl
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Fig. 1  Changes in the incidence of hypertension in the BRI

quartile
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Fig.2 RCS curve analysis BRI and the occurrence of hypertension showed a linear dose — response relationship
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Fig.3 ROC curve to evaluate the diagnostic performance of BRI

and common obesity indicators for hypertension
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