
ISSN:3068-9376 

© Frontiers in Preventive Medicine; published by Public Health Young Scholars Alliance (PHYSA)                   

1 

 

Frontiers in Preventive Medicine  

DOI: 10.64904/fpm25014 

Original Research 

 

Association of body roundness index with myocardial infarction in US 
adults: the Nhanes 2013-2018 cross-sectional study 
Tingyu Wang 1，Runfeng Zhang 2* 
1 Affiliated Hospital of Southwest Medical University, Luzhou 646000, Sichuan, China  
2 Sichuan Mianyang 404 Hospital, Mianyang 621000, Sichuan, China 
 
Abstract 
Background Cardiovascular diseases (CVD) are intimately linked to obesity, and its mechanisms can cause met-
abolic abnormalities affecting multiple systems, which raises the risk of adverse effects on population health. It 
has been demonstrated that the Body Roundness Index (BRI), a quantitative assessment derived from human 
morphologic factors, is highly effective in determining the accumulation of visceral fat. There has yet insufficient 
data to suggest the possible biological relationship and clinical importance between BRI and myocardial infarction 
(MI), and previous research has not thoroughly examined the independent association between the two conditions. 
The current study, which was based on the National Health and Nutrition Examination Survey (NHANES) data-
base, sought to provide a new the oretical foundation for cardiovascular disease risk stratification by revealing the 
dose-response relationship between BRI and MI and its potential modulation mechanism through a large-sample 
cross-sectional analysis. Methods This cross-sectional analysis utilized data from the NHANES database, includ-
ing 13,243 U.S. adults aged 20 years and older. The main statistical approach employed was hierarchical logistic 
regression modeling. Firstly, to elucidate the relationship between BRI and MI, we constructed both univariate 
and multivariate models to screen for confounding factors. Furthermore, the Restricted Cubic Spline (RCS) model 
was implemented to validate the nonlinear relationship between BRI and MI events, and subgroup interaction 
effects tests were conducted to assess heterogeneity. Receiver Operating Characteristic (ROC) analysis was per-
formed, and the area under the curve (AUC) was calculated and compared with the conventional obesity index, 
BMI, to evaluate the predictive performance of the BRI and determine its clinical diagnostic utility. Results Par-
ticipants in the MI group had significantly higher BRI scores (6.5 vs 5.6) than those in the non-MI group, and the 
fully adjusted model in the multifactorial regression analyses additionally highlighted a significant negative asso-
ciation between BRI and MI (OR = 0.94, 95% CI: 0.91-0.98) and this relationship remained after transforming 
the BRI into a quartile-stratified analysis. Subgroup analyses also observed significant gender differences (p for 
interaction=0.04) and the strength of the association was significantly altered in patients with comorbid hyperten-
sion or diabetes mellitus. Furthermore, the analysis of ROC showed that BRI (AUC=0.621) was more accurate 
than BMI (AUC=0.544) in predicting the risk of developing MI, suggesting its potential clinical value as an inde-
pendent predictor. Conclusion Our results demonstrate that BRI and myocardial infarction are significantly in-
versely correlated, and keeping an eye on BRI levels is crucial for lowering or preventing myocardial infarction 
risk. As a sensitivity factor to forecast the likelihood of myocardial infarction, BRI might be helpful. 
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1. Introduction 
One of the conditions with the greatest rates of mor-
bidity and death in the world is myocardial infarc-
tion (MI) [1], whose pathophysiologic basis is the 
permanent necrosis of cardiomyocytes brought on 
by an abrupt interruption of coronary blood flow. 
The European Society of Cardiology (ESC) guide-
lines for 2023 state that acute coronary syndromes 
can be classified as either non-ST-segment eleva-
tion myocardial infarction (NSTEMI) or ST-seg-
ment elevation myocardial infarction (STEMI) [2]. 
Epidemiologic data indicate that approximately 70% 
of patients with STEMI have complete coronary oc-
clusion. MI frequently begins with chest discomfort 
[3], which is defined by persistent posterior sternal 
soreness. Malignant arrhythmias or abrupt cardiac 
death are common complications that enhance the 
poor prognosis and greatly increase the degree of 
myocardial ischemia. Coronary atherosclerosis is 
one of the main pathogenic mechanisms of MI [4], 
and it is highly linked to a variety of risk factors, 
such as obesity, smoking, diabetes mellitus, hyper-
tension, and disorders of lipid metabolism. These 
potential risks can accelerate the process of athero-
sclerosis by encouraging endothelial dysfunction 
and an inflammatory response. The high mortality 
rate and quick onset of myocardial infarction have 
made it an important concern for the public on a 
worldwide scale. 
The prevalence and incidence of obesity have risen 
considerably worldwide in the past few decades [5-

6], and obesity is a complicated multifactorial con-
dition in which excessive fat buildup can have a det-
rimental effect on the body's health [7]. An imbal-
ance in energy intake, genetic predisposition, and 
dysbiosis of the gut microbiota interact in a number 
of ways that contribute to obesity [5]. A popular met-
ric for evaluating obesity is body mass index (BMI), 
and a person is considered obese if their BMI is ≥30 
[6]. But it is becoming increasingly clear that BMI 
has limitations [8-11]: it is less sensitive to age, gen-
der, and ethnicity; it ignores variation in body fat 
distribution; and it cannot differentiate between fat 
and muscle mass. Moreover, it has been demon-

strateed that an excessive distribution of fat, inde-
pendent of BMI, is a precursor to coronary artery 
disease. In light of everything mentioned above, 
Thomas et al. [12] introduced the idea of the Body 
Roundness Index (BRI), which integrates waist cir-
cumference and height data to objectively evaluate 
the extent of abdominal fat accumulation. It empha-
sizes the biological significance of abdominal fat, 
which is frequently related to cardiovascular dis-
ease, diabetes mellitus, and hypertension, rather 
than adding weight parameters to the BRI formula 
[10,13]. In comparison to BMI, it offers a more com-
prehensive and precise representation of an individ-
ual's level of obesity and health. Higher BRI trajec-
tories were linked to a higher risk of cardiovascular 
events, according to a new study based on longitu-
dinal trajectory modeling [14]. This suggests that 
BRI may be utilized as a predictor of the onset of 
cardiovascular disease. A previous national cohort 
study [15] based on NHANES data revealed for the 
first time a U-shaped association between BRI and 
all-cause mortality, suggesting that BRI can better 
represent visceral fat distribution by integrating 
waist circumference parameters. In summary, we 
are able to clearly identify the connection between 
BRI and cardiovascular disease are interrelated [16]. 
Even though BRI's value in predicting the risk of 
cardiovascular disease is becoming more widely 
acknowledged, detailed research on its precise rela-
tionship to myocardial infarction events is still lack-
ing. There is no evidence to clarify whether BRI can 
be used as an independent predictive marker for MI, 
and its potential mechanism has not been elucidated. 
Therefore, the present study tried to further investi-
gate the strength and clinical significance of the as-
sociation between BRI and the incidence of myo-
cardial infarction using the NHANES data while of-
fering a fresh viewpoint for improving the cardio-
vascular risk assessment system. 
2. Methods 

1. 2.1 Description of the survey  
2. The National Health and Nutrition Examination 

Survey (NHANES) is a national cross-sectional re-
search program led by the Centers for Disease 
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Control and Prevention (CDC) that aims to system-
atically monitor the health and nutritional status of 
ambulatory residents in the United States. The sur-
vey utilizes a stratified multistage probability sam-
pling methodology, with data updated every two 
years to ensure a nationally representative sample 
that covers a wide range of age, gender, race, and 
income group [17]. All data are anonymized and 
made public through the official website, allowing 
researchers to freely access and use them for epide-
miological analysis, public health policy making 
and disease risk modeling. Its unique advantage is 
that it combines objective physical examination 
data with subjective behavioral reports, providing a 
high-quality evidence base for exploring the com-
plex associations between environment, nutrition 
and disease. 
2.2 Study Population  
Data gathered by NHANES from the 2013–2018 
cycle was used in this investigation. The study pop-
ulation was selected based on the following three 
criteria: (1) Adults aged 20 years and above; (2) A 
clear “yes” answer to the question “Have you been 
told by your doctor that you have heart disease? “In 
the cardiovascular disease module of the NHANES 
questionnaire; (3) complete waist circumference 
and height measurements must be provided. 
2.3 Exposure Variables and Outcomes  
The BRI was calculated by combining two crucial 
physical measurements, height (Body Height, BH) 
and waist circumference (Waist Circumference, 
WC). These measurements were obtained by pro-
fessionally trained medical technicians at the Mo-
bile Examination Center ( MEC).The formula for 
the BRI is as follows: BRI = 364.2 - 365.5 × √[1 - 
(WC/(2π))2/(0.5 × BH)2] [18], where the units of WC 
and BH are centimeters (cm) .Based on previous lit-
erature, it is known that higher BRI values indicate 
higher visceral fat accumulation, and in this study, 
a quartile grouping strategy (Q1-Q4) was used to 
transform continuous BRI into an ordered categori-
cal variable in order to analyze its relationship with 
myocardial infarction [19-20].In this study, the defini-
tion of coronary artery disease was derived from the 

statement, “You were told by your doctor that you 
have coronary artery disease” [21]. Answering the 
question “Were you told by your doctor that you 
have heart disease?” Participants who answered 
“yes” were considered to have MI. 

3. 2.4 Covariates   
4. In order to consider more comprehensively the pos-

sible influences on the relationship between BRI 
and MI, and with reference to previous literature, in 
the present study we screened a variety of covari-
ates [19,20] such as demographic characteristics, life-
style factors, health status, and laboratory test re-
sults from a multidimensional perspective. Demo-
graphic characteristics included age, sex (male or 
female), race (including Mexican American, non-
Hispanic white, non-Hispanic black, and other 
races), poverty-to-income ratio (PIR), and educa-
tional attainment (ranging from less than high 
school to college and beyond). Physical examina-
tion data included body mass index (BMI), waist 
circumference (WC), and height (Height). Ques-
tionnaire data included smoking status (rated by 
having smoked at least 100 cigarettes in your life-
time), and physical activity (rated by whether your 
job involves moderate-intensity activities that result 
in small increases in breathing or heart rate). Health 
status variables included chronic kidney disease, 
hypertension, hypercholesterolemia, and diabetes, 
as determined by physician diagnostic records or 
self-report. Laboratory tests included fasting glu-
cose (FPG), triglycerides (TG), total cholesterol 
(TC) and high-density lipoprotein cholesterol 
(HDL-C), blood uric acid (SUA), alanine ami-
notransferase (ALT), aspartate aminotransferase 
(AST), and white blood cell count. All data were 
obtained through standardized questionnaires, 
physical examinations, and laboratory tests col-
lected by licensed registered healthcare profession-
als. Questionnaires were administered through 
face-to-face interviews to ensure that participants 
provided accurate responses relevant to the study. 
All measurement tools were tested for reliability 
and validity, and the specific measurement proto-
cols and procedures are detailed on the official 
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NHANES website. 
2.5 Statistical analysis  
Descriptive analyses based on myocardial infarc-
tion status were performed after identifying partici-
pants who met the inclusion criteria. Continuous 
variables were expressed as means (standard devia-
tion) and categorical variables as percentages. Lo-
gistic regression analysis was constructed and three 
models based on increasing and decreasing covari-
ates were built to calculate the MI risk ratio (OR) 
and 95% confidence intervals (CI) corresponding to 
each 1 standard deviation (SD) increase in BRI. To 
verify the robustness of the results, the continuous 
BRI was discretized by quartiles (Q1-Q4), and the 
trend of association between different BRI intervals 
was analyzed by using the trend test (P for trend). 
Meanwhile, RCS analysis (number of nodes = 3) 
was utilized to explore the nonlinear association be-
tween BRI and MI. Further subgroup interaction ef-
fect analyses based on demographic and lifestyle 
factors were performed to identify potential effect 
modifiers between BRI and MI. Finally, to confirm 
that BRI was more accurate than BMI in predicting 
the incidence of MI, ROC was performed, with all 
data analyses using p < 0.05 as the threshold for a 
statistically significant difference. The data analysis 
was performed using R Statistical Platform (version 
4.2) and Xiantao Academic Tools. 
3. Results 
3.1 Characterization of the study population 
Initially, data from 36,379 individuals were re-
trieved from the NHANES database for this inves-
tigation. Following a multi-phase screening 

procedure (Figure 1), 13,243 qualified samples 
were identified, encompassing 12,691 (95.83%) in 
the non-MI group and 552 (4.17%) in the MI group. 
Baseline characterization (Table 1) revealed that 
subjects in the MI group were primarily older males 
(59.2%), non-Hispanic whites (51.8%), and fre-
quently presented with comorbid conditions such as 
hypertension and diabetes mellitus compared to the 
non-MI group. Furthermore, subjects in the MI 
group exhibited elevated levels of waist circumfer-
ence, fasting glucose, uric acid, and WBC counts, 
as well as reduced levels of TC and HDL (P < 
0.001), and notably, moderate physical activity lev-
els, ALT, AST, and triglyceride levels did not ap-
pear to significantly impact the risk of myocardial 
infarction. 

 

Figure 1 Flow chart of study participants. 
Table 1 Baseline characteristics of participants 

Variables Total (n = 13243) MI (n = 552) non-MI (n = 12691) P-value 

Age (years) <0.001 

<65 10313 (77.9) 225 (40.8) 10088 (79.5)   

  >65 2930 (22.1) 327 (59.2) 2603 (20.5)   

Gender (%) <0.001 

Male 6412 (48.4) 368 (66.7) 6044 (47.6)   

Female 6831 (51.6) 184 (33.3) 6647 (52.4)   

Race (%) <0.001 

Mexican American 1864 (14.1) 54 (9.8) 1810 (14.3)   
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Non-Hispanic White 5095 (38.5) 286 (51.8) 4809 (37.9)   

Non-Hispanic Black 2795 (21.1) 106 (19.2) 2689 (21.2)   

Others 3489 (26.3) 106 (19.2) 3383 (26.7)   

Education level (%) <0.001 

Under high school 2661 (20.1) 156 (28.3) 2505 (19.7)   

High school  3020 (22.8) 147 (26.6) 2873 (22.6)   

Above high school 7562 (57.1) 249 (45.1) 7313 (57.6)   

PIR  2.5 ± 1.6 2.1 ± 1.5 2.5 ± 1.6 <0.001 

Activity status (%) 0.077 

Yes 5179 (39.1) 196 (35.5) 4983 (39.3)   

No 8064 (60.9) 356 (64.5) 7708 (60.7)   

Smoking (%) <0.001 

Yes 5675 (42.9) 361 (65.4) 5314 (41.9)   

No 7568 (57.1) 191 (34.6) 7377 (58.1)   

Hypertension (%) <0.001 

Yes 4711 (35.6) 402 (72.8) 4309 (34)   

No 8532 (64.4) 150 (27.2) 8382 (66)   

Hypercholesterolemia (%) <0.001 

Yes 4518 (34.1) 374 (67.8) 4144 (32.7)   

No 8725 (65.9) 178 (32.2) 8547 (67.3)   

Diabetes (%) <0.001 

Yes 1861 (14.1) 226 (40.9) 1635 (12.9)   

No 11382 (85.9) 326 (59.1) 11056 (87.1)   

CKD (%) <0.001 

Yes 434 (3.3) 68 (12.3) 366 (2.9)   

No 12809 (96.7) 484 (87.7) 12325 (97.1)   

FPG (mg/dL) 111.8 ± 36.8 121.6 ± 47.9 111.4 ± 36.2 <0.001 

TC (mmol/L) 189.4 ± 41.7 172.6 ± 43.6 190.1 ± 41.5 <0.001 

TG (mg/dL) 96.0 (64.0, 143.0) 99.0(66.0,143.0) 95.0 (64.0, 142.0) 0.355 

HDL-C (mg/dL) 53.5 ± 16.5 49.2 ± 15.6 53.7 ± 16.5 <0.001 

SUA (mg/dL) 5.4 ± 1.5 5.8 ± 1.5 5.4 ± 1.4 <0.001 

WBC (×109/L) 7.4 ± 4.3 7.8 ± 5.3 7.3 ± 4.2 0.011 

AST (U/L) 21.0 (18.0, 26.0) 21.0 (18.0, 26.2) 21.0 (18.0, 26.0) 0.243 

ALT (U/L) 19.0 (15.0, 27.0) 20.0 (15.0, 27.0) 19.0 (15.0, 27.0) 0.577 

Height (cm) 166.8 ± 10.1 167.9 ± 9.4 166.8 ± 10.1 0.015 

BMI (kg/cm2) 29.3 ± 7.0 30.3 ± 7.4 29.3 ± 7.0 <0.001 

WC (cm) 99.9 ± 16.8 107.1 ± 16.5 99.6 ± 16.8 < 0.001 

BRI 5.6 ± 2.4 6.5 ± 2.4 5.6 ± 2.4 <0.001 

Mean (SD) for continuous variables, % for categorical variables. PIR, Poverty income ratio; CKD: Chronic kidney disease: Fasting plasma glucose; 

TC: Total cholesterol; TG: Triglyceride; HDL-C: High-density lipoprotein cholesterol; SUA: Serum uric acid; WBC: White blood cell count; AST: 

Aspartate Aminotransferase; ALT: Alanine Aminotransferase; BMI: Body mass index; WC: Waist Circumference; BRI: Body roundness index. 
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3.2 Relationship between BRI and prevalence of 
myocardial infarction 
Logistic regression analysis was employed to eval-
uate the predictive impact of BRI on MI, with find-
ings presented in Table 2. The results indicated a 
negative correlation between BRI and MI preva-
lence in Model 1. Following sequential covariate 
adjustments, BRI maintained significant predictive 
capacity and a robust association with MI risk, 
demonstrating stable results. Further adjustment for 
all variables revealed a 6% reduction in MI preva-
lence for each unit increase in BRI (OR = 0.94, 95% 
CI: 0.91-0.98). Categorization of BRI demonstrated 
a substantial decrease in MI prevalence with 

increasing BRI quartiles compared to the lowest 
quartile (test of trend < 0.001). This trend persisted 
after adjusting for all covariates, indicating a strong 
negative association between BRI and MI. RCS re-
gression analysis, as depicted in Figure 2, further 
revealed a nonlinear association between BRI and 
MI risk (p<0.05 for nonlinearity test). The risk of 
MI increased sharply with decreasing BRI levels, 
particularly below 5.2 (Table 3), with the curve flat-
tening at higher BRI levels, suggesting a threshold 
effect of BRI on MI prediction. Low BRI levels 
may serve as an early warning indicator for cardio-
vascular events. 

Table 2 BRI: Body roundness index 
Exposure Model 1 OR (95%CI), P-value Model 2 OR (95%CI), P-value Model 3 OR (95%CI), P-value 

BRI (continuous) 0.88 (0.85 ~ 0.90) <0.001 0.86 (0.83 ~ 0.89) <0.001 0.94 (0.91 ~ 0.98)，0.007 
BRI (quartile) 

Q1 [Reference] [Reference] [Reference] 
Q2 0.50 (0.36 ~ 0.68)，<0.001 0.63 (0.46 ~ 0.87)，0.005 0.78 (0.55 ~ 1.09)，0.140 
Q3 0.39 (0.29 ~ 0.53)，<0.001 0.56 (0.41 ~ 0.76)，<0.001 0.87 (0.62 ~ 1.22)，0.411 
Q4 0.27 (0.20 ~ 0.36)，<0.001 0.32 (0.23 ~ 0.43)，<0.001 0.63 (0.45 ~ 0.88)，0.007 

P for trend <.001 <.001 0.005 
OR: Odds Ratio; CI: Confidence Interval. Model 1: No covariates adjusted; Model 2: Adjusted for Age, Sex, and Race; Model 3: Adjusted for Age, 

Gender, Race, Educational level, PIR, Activity status, Smoking, Hypertension, Hypercholesterolemia, Diabetes, CKD, Diabetes, FPG, TC, TG, 

HDLC, SUA, WBC, AST, ALT. 

 

Figure 2 Restricted cubic spline for the association between the Body roundness index (BRI) and myocar-
dial infarction. 
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Table 3 Analysis of the BRI saturation effect and myocardial infarction. 
 BRI（%） OR (95%CI) p-value 

Myocardial Infarction 

standard linear model 0.88 (0.85 - 0.90) <.001 
BRI < 5.10 0.61 (0.50 - 0.74) <.001 
BRI ≥5.10 0.95 (0.90 - 0.99) 0.015 

Log-likelihood ratio test <.001 

3.3 Subgroup analysis 
Subgroup analyses and interaction tests were con-
ducted to evaluate the association between BRI and 
MI across various subgroups, including gender, age, 
race, education, smoking status, physical activity, 
diabetes mellitus, hypertension, hypercholesterole-
mia, and chronic kidney disease (Figure 3). The re-
sults revealed that the impact of BRI on myocardial 
infarction varied across different populations. Spe-
cifically, the effect differed within the gender and 
age groups (<65 years: OR = 0.86, 95% CI: 0.82–
0.89; ≥65 years: OR = 0.94, 95% CI: 0.89–0.99), as 

well as in those with hypercholesterolemia (yes: OR 
= 0.92, 95% CI: 0.88–0.97; no: OR = 0.86, 95% CI: 
0.82–0.90) and diabetes mellitus (yes: OR = 0.97, 
95% CI: 0.92–1.02; no: OR = 0.90, 95% CI: 0.87–
0.94). These results suggest a significant interaction 
between sex, age, hypercholesterolemia, diabetes 
mellitus, and the association of BRI with myocar-
dial infarction (interaction P < 0.05). Conversely, no 
significant interaction was observed between mod-
erate activity, smoking, hypertension, chronic kid-
ney disease, education, and the effect of BRI (inter-
action P > 0.05). 

 
Figure 3 Subgroup analysis of the association between BRI and myocardial infarction. 

3.4 BRI as a predictor of myocardial infarction 
Figure 4 shows the area under the curve (AUC) of 

diagnostic power in the prediction of myocardial in-
farction. These results indicate that both BMI and 
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BRI exhibit statistically significant diagnostic capa-
bilities for identifying myocardial infarction (AUC > 
0.5). Additionally, BRI outperformed BMI (AUC = 
0.621). 

 
Figure 4 ROC curves of anthropometric indicators 

to predict high MI risk. 
4. Discussion 
This cross-sectional study used data from the 
NHANES 2013–2018 to rigorously examine the 
correlation between BRI and the incidence of MI in 
13,243 U.S. adults. The findings demonstrated a 
strong and negative correlation between BRI and 
MI risk, which held true regardless of other cardio-
vascular risk factors and conventional measures of 
obesity, such as waist circumference and BMI. In 
particular, with every unit increase in BRI, the risk 
of MI fell by 6% (OR = 0.94, 95% CI: 0.91-0.98). 
This connection was more powerful among men, el-
derly people (>65), and non-Hispanic whites. In or-
der to examine the relationship's relevance at vari-
ous levels, subgroup analyses were carried out. All 
of these results imply that a lower BRI corresponds 
to a higher risk of MI and could be a more reliable 
cardiovascular risk assessment tool. Finally, ROC 
confirmed that BRI was a better predictor of myo-
cardial infarction than BMI.  
As an upcoming body fat distribution index, BRI 
may accurately measure the level of visceral adi-
pose tissue (VAT) accumulation since its formula 
incorporates data on waist circumference and 
height. In the present study, we found that the 

predictive validity of BRI for MI was superior to 
that of BMI, which may be attributed to its superi-
ority in identifying VAT-specific pathologic effects 
[22]. Although many previous studies have used BMI 
as an indicator of obesity to predict the risk of mul-
tiple cardiovascular diseases, its inability to differ-
entiate between the heterogeneity of visceral and 
subcutaneous fat is noteworthy [23].Because VAT 
has been shown to significantly increase the risk of 
CVD through multiple pathological mechanisms 
centered on metabolic activation of visceral adipose 
tissue, especially abdominal fat, and its abnormal 
secretory function. Firstly, VAT exacerbated the 
generation of pro-inflammatory cytokines like IL-6 
and TNF-α while suppressing the production of 
lipocalin, causing endothelial dysfunction and sys-
temic inflammation. Secondly, the portal circula-
tion's concentration of free fatty acids (NEFA) was 
higher, aggravating hepatic insulin resistance and 
ectopic lipid deposition, which accelerated the for-
mation of atherosclerotic plaque. Finally, lipotoxic 
substances from visceral fat diffuse to the myocar-
dium and vascular wall, leading to myocardial lipid 
peroxidation, decreased vascular elasticity, and col-
lagen deposition [24-25].In addition, VAT increases 
the expression of plasminogen activator inhibitor-1 
(PAI-1), which inhibits fibrinolysis and promotes 
pathologic thrombosis, further amplifying the car-
diovascular risk [26]. Compared with BMI, BRI cap-
tures the pathologic effects of VAT more precisely 
because it directly reflects abdominal fat distribu-
tion. An observational study and Mendelian ran-
domization analysis [27] using the NHANES data-
base verified a significant positive and causal asso-
ciation between hypertension and VAT. Meanwhile, 
other cross-sectional analysis with 31,535 US 
adults [21] showed that the Weight-adjusted Waist In-
dex (WWI) was positively associated with the risk 
of MI (OR=1.15, 95% CI:1.09-1.22), and its predic-
tive efficacy was better than that of BMI. All of the 
above studies have supported the importance of ra-
tionally quantifying visceral adiposity in predicting 
CVD risk, and the present study utilized the BRI to 
further validate this theory, suggesting that the 
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quantification of visceral adiposity distribution is 
central to risk assessment.  
It is known that obese patients are often associated 
with multiple underlying diseases [5,13,28], and timely 
identification of intervenable risk factors associated 
with myocardial infarction can be effective in im-
proving myocardial infarction survival [23]. There is 
a significant pathophysiologic synergy between 
central obesity and Metabolic Syndrome (MetS), 
which increases the risk of death in patients with 
MI.A meta-analysis by Zahra et al. [29] found that 
metabolic syndrome increased the risk of MI in 
overweight patients by 1.68 times. Obesity has a 
significant impact on the prognosis of the metabolic 
syndrome [29], and studies have reported that [30] 
adopting an “obesity-centered” definition greatly 
increases the prevalence of MetS in patients with 
acute myocardial infarction. Similarly, metaboli-
cally healthy obese individuals are at higher risk for 
MI [31]. In a case-control study of 27,000 partici-
pants (including 15,152 patients with a first myo-
cardial infarction) from 52 countries, Yusuf and col-
leagues [32] showed that the risk of MI increased 37% 
for every 1 standard deviation increase in Waist-to-
Hip Ratio (WHR) (SD=0.085), and the association 
was consistent across race. Similarly in a cross-sec-
tional study involving 31,535 US adults [21], WWI 
was found to be positively associated with myocar-
dial infarction, and its predictive value for myocar-
dial infarction was superior to that of waist circum-
ference and body mass index, explaining the supe-
rior predictive value of internal adiposity for the 
prediction of disease, and the BRI was used as a 
more refined indicator of abdominal obesity in the 
present study to further quantify the risk contribu-
tion, which side-steps the BRI's ability to provide 
an internal obesity excellent degree of certainty 
about the degree of visceral obesity. Precisely, the 
findings of the present study emphasize the im-
portance of body fat distribution (rather than weight 
dependence) in cardiovascular risk assessment.  
5. Limitations 
A significant correlation between BRI and myocar-
dial infarction has not been found among other 

factors, despite the fact that this study found that 
older adults over 65, particularly those with hyper-
cholesterolemia and diabetes mellitus, had MI and 
that those with lower BRI were at risk for adverse 
cardiovascular events. This could be because of 
confounding variables that were not measured and 
the sample's limited representativeness (non-His-
panic Blacks made up only 21.1% of the total) 
There are no noteworthy correlations between BRI 
and myocardial infarction, among other variables. 
Second, the NHANES data relied on patients' self-
reported history of MI, which could be prone to re-
call bias; In particular, for underlying conditions 
like diabetes mellitus and hypertension, bias might 
have been introduced by the presence of other un-
diagnosed conditions. To reduce bias from self-re-
porting, future research ought to encompass objec-
tive data including imaging or biomarkers (like tro-
ponin). Finally, the current BRI formula does not 
take into account the skeletal muscle mass index 
and dietary patterns, which may affect the accuracy 
of the results. Future studies should explore how 
these potential confounders intervene in the rela-
tionship between the two for a more comprehensive 
risk assessment. In addition to this, studies linking 
BRI to the prevalence of myocardial infarction are 
still limited, and a large number of clinical studies 
are needed to confirm its validity and generalizabil-
ity.  
6. Conclusion 
According to the study's findings, the relationship 
between BRI and MI was not statistically signifi-
cant in non-Hispanic black and Mexican-origin 
groups, but it was in non-Hispanic whites 
(OR=0.88, 95% CI:0.83-0.93). This discrepancy 
may result from racial differences in fat distribution: 
Hispanic metabolic risk may be more genetically 
driven, while African-Americans have a higher sub-
cutaneous fat storage capacity because of genetic 
evolutionary adaptations. However, this implies 
that cross-ethnic cohort studies are necessary to fur-
ther evaluate the clinical application of BRI in the 
future.  
In this study, contrary to the conventional belief that 
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obesity increases cardiovascular risk, our multivar-
iate model revealed that higher BRI were inde-
pendently associated with lower MI risk after ad-
justing for multiple confounding factors (OR = 0.94, 
95% CI: 0.91–0.98). This finding resonates with the 
“obesity paradox” observed in specific populations, 
such as those with chronic heart failure or stable 
coronary artery disease. Our study is the first to link 
this phenomenon to BRI, an indicator that focuses 
more on central obesity and body shape. This sug-
gests that when assessing cardiovascular risk, the 
body's “shape” or fat distribution may contain more 
complex and sometimes even protective physiolog-
ical information than simple weight or BMI. This 
prompts us to re-examine the relationship between 
body composition and cardiovascular health [33].  
The outcomes give methods for addressing obesity 
an evidence-based foundation. Lowering BRI with 
pharmacologically targeted therapies [34] or lifestyle 
interventions may be an effective way to prevent MI 
as BRI represents a modifiable visceral distribution 
profile. The application of GLP-1 receptor agonists 
to help diabetic patients lose weight was found to 
significantly reduce their risk of adverse cardiovas-
cular events in the major GRADE clinical trial [35]. 
It makes sense to assume that BRI metrics can be 
expanded upon and put into models for assessing 
cardiovascular risk (such as ASCVD risk scores). 
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