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Abstract: Objective To investigate the association between body roundness index (BRI) and the risk of metabolic
dysfunction-associated fatty liver disease (MAFLD) based on the National Health and Nutrition Examination Survey (NHANES)
database, as well as the clinical value of BRI as a noninvasive tool for risk prediction. Methods Based on the NHANES data in
2015—2020, the 4 573 individuals were divided into MAFLD group with 2 508 individuals and non-MAFLD group with 2 065
individuals, and BRI was calculated for each individual. In order to ensure data quality and reduce the impact of abnormal
values on analytical results, the boxplot method was used to remove abnormal levels of BRI and improve the robusiness of data.
The Wilcoxon rank-sum test was used for comparison of continuous data between two groups, and the chi-square test was used for
comparison of categorical data between two groups. The multivariate Logistic regression model was established to investigate the
association between BRI and MAFLD. BRI was divided into four groups based on quantiles, and with the first quantile (Q1) as
reference, odds ratio (OR) and 95% confidence interval (CI) were calculated for the other three models. Restricted cubic spline
was used to investigate the dose-effect relationship between BRI and MAFLD. The receiver operating characteristic (ROC) curve
was plotted and the area under the ROC curve (AUC) was calculated to assess the efficacy of BRI in the diagnosis of MAFLD.
The decision curve analysis was used to investigate the potential clinical value of the model in clinical practice. The interaction
analysis and the subgroup analysis were performed to investigate the difference in the association between BRI and MAFLD
between different populations. The Lasso regression analysis was conducted for the screening and analysis of characteristic
variables. Results Compared with the non-MAFLD group, the MAFLD group had a significantly higher BRI (£=36.29, P<
0.001). After adjustment for the variables including age, sex, ethnicity, educational level, the proportion of individuals with
poor income, marital status, smoking, hypertension, diabetes, alanine aminotransferase, aspartate aminotransferase, gamma-
glutamyl transpeptidase, and high-density lipoprotein cholesterol, the fully adjusted Logistic regression model showed that BRI
was significantly positively associated with the risk of MAFLD (OR=2.53, 95%CI: 2.28—2.80, P<0.001). In addition, the
highest BRI quartile (Q4) group had a significantly higher risk of MAFLD than the lowest quartile (Q1) group (OR=83.45,
95%CI: 51.87—134.26, P<0.001). The restricted cubic spline analysis further confirmed the significant nonlinear association
between BRI and MAFLD (P for nonlinear<0.001). The interaction analysis and the subgroup analysis showed that the
interaction between hypertension and BRI had statistical significance (P for interaction=0.003) , and compared with the
individuals without hypertension, the individuals with hypertension had a stronger association between BRI and MAFLD (OR=
1.60, 95%CI: 1.23—2.08, P<0.001). The ROC curve analysis showed that the fully adjusted model based on BRI had a strong
discriminatory ability in differentiating MAFLD from non-MAFLD, with an AUC of 0.887 (95%CI: 0.877—0.896). The
decision curve analysis showed that the fully adjusted model had good net benefits within the risk threshold of 0.10—0.75,
which was commonly used in clinical practice. The model based on the key variables identified by the Lasso regression analysis
had an AUC of 0.882 (95%CI: 0.872—0.892), which confirmed the robustness of the prediction results. Conclusion There is
a significant positive correlation between BRI and the risk of MAFLD, with a stronger association observed in the hypertensive
population. As a body index reflecting abdominal obesity and visceral fat accumulation, BRI shows promising application

prospects in the risk assessment of MAFLD.
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F1 MRBAFIHEZRIFE
Table 1 Baseline characteristics of the study cohort
Ak it (n=4573) non-MAFLD #H (n=2 065)  MAFLD %1 (n=2 508) it P

() 50.00(35.00 ~ 63.00) 45.00(31.00 ~ 62.00) 54.00(40.00 ~ 64.00) Z=8.23 <0.001
P 1 (%) ] Y=21.82 <0.001
5 2300(50.30) 960(46.49) 1340(53.43)
kS 2273(49.70) 1105(53.51) 1168(46.57)
AL (%) ] Y'=34.95 <0.001
HEPYEEEE A 634(13.86) 233(11.28) 401(15.99)
JEVIBEF T AN 1 646(35.99) 708(34.29) 938(37.40)
VIS FRA 1015(22.20) 498(24.12) 517(20.61)
oAb 1278(27.95) 626(30.31) 652(26.00)
HERE(%) ] ¥=1606  <0.001
LIRS 857(18.74) 360(17.43) 497(19.82)
ek R A2 ) 1 055(23.07) 437(21.16) 618(24.64)
B L E2E 2661(58.19) 1268(61.40) 1393(55.54)
USRI 1 (%) ] X'=53.60  <0.001
OB/ 5B = 2 782(60.84) 1195(57.87) 1587(63.28)
By R 980(21.43) 410(19.85) 570(22.73)
P S 811(17.73) 460(22.28) 351(14.00)
PIR[ (%) ] XY'=4.58 0.101
<13 1267(27.71) 581(28.14) 686(27.35)
1.3~35 1 834(40.10) 794(38.45) 1040(41.47)
>3.5 1472(32.19) 690(33.41) 782(31.18)
BMI(kg/m®) 28.30(24.50 ~ 32.80) 24.70(22.20 ~ 27.70) 31.60(28.25 ~ 35.80) 7=317.31 <0.001
WC(em) 98.50(88.50 ~ 109.70) 88.80(80.80 ~ 96.20) 107.20(98.90 ~ 116.70) 7=40.39 <0.001
BRI 5.21(3.94 ~6.77) 3.99(3.06 ~ 5.00) 6.35(5.17 ~7.85) 7=36.29 <0.001
ALT(U/L) 19.00(14.00 ~ 27.00) 17.00(13.00 ~ 23.00) 22.00(16.00 ~ 32.00) 7=13.43 <0.001
AST(U/L) 21.00(17.00 ~ 26.00) 20.00(17.00 ~ 25.00) 21.00(17.00 ~ 27.00) 7=3.93 <0.001
GGT(U/L) 20.00(15.00 ~ 31.00) 17.00(12.00 ~ 24.00) 24.00(17.00 ~ 38.00) Z=18.80 <0.001
HDL-C(mg/dL) 52.00(42.00 ~ 63.00) 58.00(48.00 ~ 70.00) 47.00(40.00 ~ 57.00) Z=-17.72  <0.001
I EL (%) ] X=23833  <0.001
1w 2266(49.55) 1283(62.13) 983(39.19)
2= 2307(50.45) 782(37.87) 1525(60.81)
Wi (%) ] X=250.65  <0.001
w 3628(79.34) 1 854(89.78) 1774(70.73)
P 945(20.66) 211(10.22) 734(29.27)
W AR5 (% ) ] Y=42.69  <0.001
NN 2556(55.89) 1215(58.84) 1341(53.47)
WA ) 1130(24.71) 416(20.15) 714(28.47)
YT A 887(19.40) 434(21.02) 453(18.06)
%2 BRI5 MAFLD & Logistic [@ 34> #f
Table 2 Logistic regression analysis of BRI and MAFLD
. AL 1 A 2 R 3
= OR(95%CI) P OR(95%CI) P OR(95%CI) P
BRI 2.66(2.44 ~2.91) <0.001 2.90(2.63 ~ 3.20) <0.001 2.53(2.28 ~ 2.80) <0.001
BRIZ32
01 1.00 1.00 1.00
02 6.52(4.77 ~ 8.92) <0.001 6.36(4.61 ~8.77) <0.001 4.47(3.20 ~ 6.26) <0.001
Q3 20.39(14.78 ~ 28.12) <0.001 22.73(16.08 ~ 32.14) <0.001 13.43(9.27 ~ 19.46) <0.001
04 105.22(68.81 ~ 160.90) <0.001  159.89(101.24 ~252.50)  <0.001  83.45(51.87 ~ 134.26) <0.001

TR AR | A ORI s R 2 R AR PRI R AR PIR WS ORI S A L 2 s MR 3 0k S AR IE AR | FEAR R 2 A A I
HE— 2 A T W RARS | il AR HE \HDL-C  ALT (AST K GGT %5748 &,
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P for overall <0.001
P for nonlinear <0.001

F 15
1004

F 10

OR(95%Cl)
STEL (1)

504

El1 BRIS MAFLD BIFI 8- K MK 5 i 2k
Figure 1 Dose-response relationship between BRI and MAFLD

%3 BRISMAFLD Rk 3z B {E R I H 5
Table 3 Subgroup and interaction analysis of BRI and

MAFLD

Ar i foiI%k OR(95%CI) Py

A 0.506
>59 % 1539 1.00
18~ 44 % 1835  0.73(0.54 ~ 0.98)
45~59 % 1199  1.40(1.01 ~1.95)

PE5 0.320
S 2273 1.00
% 2300  1.81(1.37~2.39)

e 0.140
SPGRFEEA 634 1.00
EFPETFERA 1015 0.71(0.50 ~ 1.00)
JERIEFEHA 1646 1.19(0.89 ~1.59)
oAb 1278  1.01(0.73 ~ 1.40)
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