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A B S T R A C T

Background and aims: While body mass index (BMI) is the most used measure of adiposity, it does not account for 
fat distribution. Novel indices, such as A Body Shape Index (ABSI) and Body Roundness Index (BRI), may better 
reflect cardiometabolic risk. However, their association with subclinical cardiac damage, particularly left ven
tricular hypertrophy (LVH), remains unclear. The aim of this study was to evaluate the association between novel 
adiposity indices (ABSI and BRI) and left ventricular mass (LVM) assessed by echocardiography in a large cohort 
of patients with hypertensive.
Methods and results: We conducted a cross-sectional study including 724 hypertensive adults who underwent 
standardized anthropometric and echocardiographic assessments. Adiposity indices (BMI, waist circumference, 
ABSI, and BRI) were calculated, and left ventricular mass was indexed to body surface area and height2.7. 
Correlations and multivariate analyses were performed, and receiver operating characteristic (ROC) curves were 
used to assess diagnostic performance. All adiposity indices were significantly higher in individuals with LVH. 
BRI showed the strongest correlation with LVMH2.7 (r = 0.423), particularly in women. In multivariate analysis, 
BRI remained significantly associated with LVMH2.7 in both sexes, while ABSI was not independently associated 
in men. ROC curve analysis demonstrated that BRI had the highest diagnostic accuracy for identifying LVH, 
outperforming BMI and ABSI, especially when LVH was defined using LVMH2.7.
Conclusions: BRI outperformed traditional and novel adiposity indices in identifying LVH in hypertensive pa
tients, particularly when LVM was indexed to height2.7. Given its superior diagnostic performance, BRI may 
represent a valuable tool in cardiovascular risk stratification, though further studies are warranted.

1. Introduction

Over recent decades, the global increase in excess body weight has 

reached alarming levels, with more than 2.5 billion adults living with 
overweight and over 890 million with obesity as of 2022, establishing 
obesity as one of the most widespread and complex health challenges 
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worldwide. It affects individuals across all age groups and poses a 
mounting burden on healthcare systems, largely due to its strong and 
well-established association with a range of chronic diseases, most 
notably cardiovascular (CV) disease [1,2].

The body mass index (BMI) has been the standard anthropometric 
measure for assessing obesity, due to its simplicity and ease of use in 
clinical and epidemiological practice. However, it does not provide in
formation on fat distribution—especially visceral fat—and may under
estimate CV risk in normal-weight individuals with central obesity or 
overestimate it in muscular individuals. It is now widely accepted that 
comprehensive assessments beyond BMI-based definitions are essential 
to better understand and address the health consequences and systemic 
impacts of obesity [3–5].

Various alternative measures of obesity have been proposed to pro
vide more actionable and nuanced assessments of adiposity. Among 
them, Krakauer et al. introduced the A Body Shape Index (ABSI) in 
2012—a metric that adjusts waist circumference (WC) for BMI and 
height—and identified it as a strong and independent predictor of pre
mature mortality [4]. The following year, Thomas et al. developed the 
Body Roundness Index (BRI), a geometric measure combining height 
and WC to more accurately capture total and visceral fat distribution 
[5]. These indices complement BMI by offering improved associations 
with CV mortality and subclinical organ damage [6–8]. Despite growing 
evidence supporting their utility in predicting CV outcomes, the extent 
to which these indices relate to overt CV risk is not fully established [8]. 
In particular, their potential correlation with echocardiographic 
markers of left ventricular hypertrophy (LVH) could provide valuable 
insights into CV risk stratification [9]. LVH is a key indicator of cardiac 
target organ damage and a recognized marker of subclinical myocardial 
remodeling. Defined as an increase in left ventricular mass, it reflects the 
myocardium's adaptive response to sustained pressure overload and is 
highly prevalent in patients with arterial hypertension [8,10,11]. 
Extensive evidence has shown that left ventricular mass exceeding 
physiological thresholds is associated with increased risk of CV events, 
including stroke, myocardial infarction, and sudden cardiac death [11,
12].

Accordingly, we sought to determine whether the novel adiposity 
indices ABSI and BRI are associated with echocardiographically 
measured left ventricular mass in hypertensive patients, thereby clari
fying their potential role in CV risk assessment.

2. Methods

2.1. Study design and population

The cross-sectional study was conducted on a cohort of 724 con
secutives individuals with arterial hypertensive selected from patients 
referred to the Regional Reference Center for Arterial Hypertension and 
European Center of Excellence of the European Society of Hypertension 
(ESH) at the University of Palermo (Palermo, Italy), between September 
2022 and September 2024. Hypertension was defined according to the 
2024 ESH Guidelines [13], based on a previous clinical diagnosis (office 
SBP ≥140 mmHg and/or DBP ≥90 mmHg on repeated measurements) 
and/or current use of antihypertensive therapy. Patients aged between 
20 and 80 years and having either newly diagnosed or long-standing, 
treated hypertension requiring specialist evaluation were included. 
The following exclusion criteria were applied: 

• Secondary forms of hypertension (renovascular, endocrine, or 
malignant);

• Obstructive sleep apnea syndrome (OSAS);
• Left ventricular ejection fraction <50%;
• Heart failure classified as NYHA functional class III or IV;
• Severe chronic kidney disease (CKD, define as estimated glomerular 

filtration rate [eGFR] < 30 mL/min/1.73 m2);

• Major non-CV comorbidities with significant impact on health status 
(e.g., active malignancy, severe pulmonary disease, severe gastro
intestinal disease).

All exclusion criteria were assessed through review of clinical 
documentation and confirmed during the outpatient evaluation. Sec
ondary forms of hypertension were excluded by Duplex-Doppler ultra
sound examination of the renal arteries, as well as laboratory assessment 
of serum electrolytes, plasma renin activity, and plasma aldosterone 
concentration. When clinically indicated, plasma catecholamine levels 
were determined and renoscintigraphy was performed. All patients 
underwent a comprehensive medical history evaluation and a detailed 
physical examination. Those who reported having quit smoking within 
the previous year (n = 39) were classified as smokers. Each participant 
underwent a standardized assessment including blood pressure mea
surement, anthropometric evaluation of adiposity, venous blood sam
pling for key biochemical markers, and a complete transthoracic 
echocardiographic examination. OSAS was ruled out using the Berlin 
questionnaire and the Epworth Sleepiness Scale, with polysomnography 
performed in selected cases. The following laboratory parameters were 
measured using standard techniques using on an analyzer: serum 
creatinine, fasting blood glucose, total cholesterol, high-density lipo
protein cholesterol (HDL-C), and triglycerides. Low-density lipoprotein 
cholesterol (LDL-C) was calculated using the Friedwald formula [14]. 
The eGFR was determined using the CKD-EPI Collaboration equation 
[15].

All participants provided written informed consent before inclusion 
in the study, which was approved by the Ethics Committee of Palermo, 
under protocol no. 928/2025. All data were analyzed anonymously.

2.2. Blood pressure measurement

Office blood pressure was measured by a physician using a validated 
electronic oscillometric device (Microlife WatchBP Office, Widnau, 
Switzerland). In addition, 24-h ambulatory blood pressure monitoring 
(ABPM) was performed in all participants using a portable, noninvasive 
recorder (SpaceLabs 90207, Redmond, WA). Blood pressure measure
ments were automatically obtained at 15-min intervals during daytime 
and at 20-min intervals during the nighttime resting period. Each ABPM 
dataset was automatically screened to remove artefactual readings ac
cording to predefined editing criteria: systolic values > 260 mmHg or 
<70 mmHg, diastolic values > 150 mmHg or <40 mmHg, and pulse 
pressure values > 150 mmHg or <20 mmHg were automatically dis
carded. Only recordings with >80% of valid readings were accepted. 
ABPMs with nonconsecutive hours without valid data or with >3h of 
missing readings were excluded. When feasible and with the patient's 
consent, low-quality recordings were repeated within one week of the 
first evaluation.

2.3. Assessment of anthropometric indices of adiposity

Body weight and height were measured with participants barefoot 
and wearing light clothing and recorded to the nearest 0.1 kg and 0.1 
cm, respectively. WC was measured using a non-elastic tape, to the 
nearest 0.1 cm, at a midpoint between the lower margin of the rib cage 
and the superior border of the iliac crest, following a normal exhalation 
as previously described [16]. BMI was calculated as weight in kg divided 
by height in meters square (kg/m2). Body surface area (BSA)—expressed 
in m2—was calculated using the DuBois formula [17]. 

BSA = 0.007184 × weight(kg)
0.425 × height(cm)

0.725                                        

As described by Krakauer et al., ABSI—expressed in m11/6kg− 2/ 

3—was calculated using height (m), BMI (kg/m2), and WC (m), ac
cording to the following formula: [4]. 

ABSI = WC / (BMI2/3 × height1/2)                                                      
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BRI was obtained from the height (cm) and WC (cm). The first step 
involved calculating the eccentricity (ε), defined as the degree of 
circularity of an ellipse, with values ranging from 0 (perfect circle) to 1 
(vertical line): 

ε=

̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
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√
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Subsequently, the BRI (dimensionless) was calculated using the 
formula: 

BRI=364.2 – 365.5 × ε.

As described by Thomas et al. [5], ε values approaching 1 are typical 
of leaner individuals, while lower values—reflecting greater circular
ity—indicate increased abdominal adiposity and a rounder body shape.

2.4. Echocardiography

Echocardiographic examinations were performed using an Acuson 
Sequoia 512 system (Siemens, Mountain View, CA, USA). M-mode 
echocardiography was conducted in accordance with the recommen
dations of the American Society of Echocardiography (ASE) [18]. All 
images were acquired with the patient in partial left lateral decubitus 
position to evaluate the left ventricle (LV) end-diastolic and end-systolic 
diameters, posterior wall thickness, and interventricular septum thick
ness. Only frames providing optimal visualization of the interfaces and 
simultaneous measurement of the septum, posterior wall, and LV di
ameters were considered for the analysis. Left ventricular mass (LVM) 
was calculated using the Devereux formula and was indexed for the body 
surface area (LVMI) and for height raised to 2.7 (LVMH2.7). LVH was 
defined as LVMI ≥125 g/m2 in men and >110 g/m2 in women, or 
LVMH2.7 ≥ 51 g/m2.7 in both sexes. A relative wall thickness (RWT) 
threshold of 0.42, applied to height-indexed LV mass, was used to 
classify LV geometric patterns. Accordingly, patients were categorized 
into four groups: (i) normal mass with RWT <0.42 (normal geometry); 
(ii) normal mass with RWT ≥0.42 (concentric remodeling); (iii) 
increased mass with RWT <0.42 (eccentric hypertrophy); and (iv) 
increased mass with RWT ≥0.42 (concentric hypertrophy). Echocar
diographic values were calculated as the mean of five complete cardiac 
cycles. All measurements were performed by a single cardiologist who 
was blinded to the clinical characteristics of the study participants.

2.5. Statistical analysis

Analyses were performed on the entire study population and strati
fied by sex and by the presence of LVH, defined as LVMH2.7 ≥ 51 g/ 
m2.7). The distribution of variables was assessed using the Kolmogorov- 
Smirnov test and confirmed through visual inspection of histograms and 
Q–Q plots. Continuous variables were expressed as mean ± standard 
deviation (SD) or as median and interquartile range (IQR), as appro
priate. To be included in the analyses, triglyceride levels were log- 
transformed due to non-Gaussian distribution. Categorical variables 
were reported as counts and percentages. Between-group comparisons 
were conducted using the independent-samples Student's t-test for 
continuous variables and the Chi-square (χ2) test with Yates' correction 
or Fisher's exact test, as appropriate, for categorical variables. Associa
tions between adiposity indices and echocardiographic parameters were 
assessed using Pearson's correlation coefficient and linear regression 
analysis. Correlation coefficients were compared between sexes using 
the Fisher r-to-z transformation. To control for potential confounding, 
partial correlation coefficients were calculated adjusting for age, sex, 
duration of hypertension, antihypertensive treatment, and 24-h systolic 
and diastolic blood pressure. Covariates were selected a priori according 
to biological plausibility and established determinants of LVM in 

hypertension, rather than through automated stepwise procedures, to 
ensure model stability and reduce the risk of data-driven overfitting. 
Partial correlation analysis was used to assess the direct association 
between adiposity indices and echocardiographic parameters while 
controlling for key confounders, without assuming a directional or 
predictive relationship. This approach allowed for uniform adjustment 
across multiple variable pairs and enabled formal comparison between 
subgroups using Fisher's r-to-z transformation. The diagnostic ability of 
adiposity indices to detect LVH was evaluated using receiver operating 
characteristic (ROC) curves, with areas under the curve (AUCs) calcu
lated for each index. Optimal cut-off points were defined by maximizing 
the Youden index (sensitivity + specificity – 1). The diagnostic perfor
mance of ABSI and BRI was compared to that of BMI by testing differ
ences between AUCs according to Hanley and McNeil's method.

All statistical analyses were performed using SPSS version 21.0 (IBM 
Corp., Armonk, NY, USA), while ROC analyses were conducted with 
MedCalc version 12.0 (MedCalc Software, Ostend, Belgium). A two- 
tailed p-value <0.05 was considered statistically significant. A formal 
a priori power calculation was not conducted because the study included 
all consecutive eligible patients during the recruitment period. Howev
er, a post hoc analysis based on the observed correlation between BRI 
and LVMH2.7 (r = 0.423) indicated a power >99% (α = 0.05), con
firming adequate sample size for the main analyses. Because missing 
data accounted for <10% of the dataset, no imputation was performed.

3. Results

The study population comprised 724 hypertensive individuals (456 
men and 268 women). Women were significantly older than men (47.2 
± 10.7 vs. 44.2 ± 12.2 years) and less frequently current smokers 
(15.6% vs. 49.2%). Men had greater weight, height, and WC, and 
significantly higher values of ABSI and BRI, whereas BMI did not differ 
between sexes. Women were more often receiving antihypertensive 
treatment and had a longer duration of diagnosed hypertension. Office 
systolic blood pressure (SBP) was higher in women, while daytime SBP 
and nighttime diastolic blood pressure (DBP) were generally lower in 
women. Notably, men had a lower 24-h heart rate than women. Echo
cardiographic assessment revealed that men had significantly greater 
left ventricular end-diastolic diameter, septal and posterior wall thick
nesses, and overall left ventricular mass. However, LVMH2.7 was slightly 
but not significantly lower in men. All demographic, anthropometric, 
metabolic, and echocardiographic characteristics are presented in 
Table 1. When dividing the overall population into individuals with and 
without LVH, all adiposity indices were found to be significantly higher 
in those with increased LVM (Fig. 1).

Table 2 reports metrics of the correlations of LVMI and LVMH2.7 with 
adiposity indices. In univariate correlation analysis, LVMH2.7 showed 
significant associations with all anthropometric adiposity indices in both 
men and women. In contrast, LVMI demonstrated a sex-specific pattern 
of correlation: in men, it was significantly associated only with ABSI and 
BRI, whereas in women, significant correlations were observed exclu
sively with BMI and WC. Stronger associations were observed when LVM 
was indexed to height raised to the power of 2.7 (LVMH2.7). Among the 
adiposity indices, BRI showed the strongest correlation with LVMH2.7 (r 
= 0.423), with consistently higher correlation values in women 
compared to men. However, the difference in correlation strength be
tween the sexes was not statistically significant (Fig. 2).

In multivariate partial correlation analyses, adjusted for potential 
confounders, only BMI and WC remained independently associated with 
LVMI in the overall population. Regarding LVMH2.7, all adiposity 
indices remained significantly associated in the overall population, with 
BRI showing the strongest independent association (r = 0.339). These 
associations were confirmed in both sexes, although ABSI did not reach 
statistical significance in men and BMI in women.

Analysis of the area under the ROC curves (Figs. 3 and 4) demon
strated that BRI was the most accurate adiposity index for identifying 
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LVH, defined as LVMH2.7 ≥ 51 g/m2.7, both in the overall population 
and when stratified by sex. The diagnostic performance of all adiposity 
indices, including BRI, was consistently lower in men compared to 
women. The distribution of left ventricular geometric patterns based on 
LVMH2.7 criteria is illustrated in Fig. 5. Comparable results were ob
tained when assessing the ability of each adiposity index to identify 
concentric and eccentric LVH separately in the total population as well 
as in both sexes (data not shown).

4. Discussion

This study investigated the relationship between traditional and 
novel adiposity indices and echocardiographically assessed LVH in a 
large cohort of hypertensive individuals. Among all the indices evalu
ated, the BRI demonstrated the strongest and most consistent association 
with LVMH2.7, both in univariate and multivariate analyses. The diag
nostic performance of BRI in identifying LVH, as assessed by the AUC, 
was superior to that of other indices in the overall population as well as 
in sex-stratified analyses. While BRI maintained its diagnostic accuracy 
in both men and women, other indices such as BMI and WC showed sex- 
specific performance, and the ABSI was consistently the least informa
tive, particularly in men. Although BRI demonstrated the highest diag
nostic accuracy among the evaluated indices, the AUC values (~0.72) 
indicate only moderate discriminative ability, reflecting the multifac
torial pathophysiology of LVH, in which adiposity represents only one of 
several contributing mechanisms. The slightly better diagnostic perfor
mance observed in women may relate to sex-specific patterns of fat 
distribution and hormonal influences on cardiac remodeling, as previ
ously suggested in population-based studies [19,20].

The stronger associations observed when LVM was indexed to 
height2.7 rather than body surface area (LVMI) support previous 
research highlighting the advantages of using height-based indexing, 
particularly in individuals with increased adiposity. LVMH2.7 has been 
shown to better identify true hypertrophy in people with obesity by 
minimizing the masking effect of excess fat mass on body surface area 
measurements [21,22]. This has both diagnostic and prognostic impli
cations: using LVMH2.7 rather than LVMI results in a higher detection 
rate of hypertrophy among people with obesity and increases the 
attributable risk in the population, potentially identifying a larger 
number of patients at elevated CV risk who could benefit from preven
tive strategies.

Our findings align with a large multicenter study that demonstrated 
how indexing LVM by body surface area fails to capture deviations from 
normality in people with obesity [23]. By contrast, indexing to height2.7 

linearizes the relationship between cardiac mass and body size, 
providing a more accurate and actionable parameter for identifying 
subclinical target organ damage.

Among the anthropometric indices evaluated, BRI consistently 
showed the strongest correlation with LVMH2.7 and the highest diag
nostic accuracy for identifying LVH. This was true not only in the overall 
cohort but also in sex-specific subgroups. In men, BRI was the only index 
that retained significant accuracy in detecting LVH. These results 
confirm and expand on previous observations from studies conducted in 
Asian populations. For instance, a 2016 study by Chang et al. in a rural 
Chinese population reported that BRI had the highest area under the 
curve for predicting LVH, particularly of the eccentric type [24]. Simi
larly, Cai et al. found that BRI was a strong predictor of LVH in hyper
tensive patients in central China, especially among women, with ABSI 
again showing the weakest performance [25]. Another study conducted 

Table 1 
Demographic, anthropometric, and metabolic characteristics of the study pop
ulation, overall and stratified by sex.

Characteristics Overall 
population 
(n = 724)

Men (n =
456)

Women 
(n = 268)

Comparison 
(P-value)

Age (years) 45.29 ±
11.74

44.21 ±
12.15

47.15 ±
10.70

0.001

Current smokers 
(%)

37.4 49.2 15.6 0.003

Weight (kg) 78.31 ±
13.94

83.68 ±
12.32

69.34 ±
11.70

<0.001

Height (m) 1.67 ± 0.10 1.72 ± 0.07 1.58 ±
0.07

<0.001

BMI (kg/m2) 28.09 ±
4.01

28.24 ± 3.62 27.83 ±
4.61

0.221

Waist 
circumference 
(cm)

95.99 ±
11.49

98.75 ± 9.36 91.28 ±
13.16

<0.001

ABSI (m11/6kg− 2/3) 0.081 ±
0.006

0.082 ±
0.006

0.080 ±
0.006

<0.001

BRI 4.97 ± 1.60 4.91 ± 1.26 5.06 ±
2.05

<0.001

Total cholesterol 
(mg/dL)

205.70 ±
39.79

201.99 ±
38.37

212.04 
± 41.42

0.001

HDL-c (mg/dL) 45.42 ±
10.23

44.07 ± 9.51 47.74 ±
11.01

<0.001

LDL-c (mg/dL) 133.98 ±
31.69

130.50 ±
31.69

140.04 
± 40.86

0.001

Triglycerides (mg/ 
dL)

114 
(81–165)

125 
(85.5–170.5)

105 
(76–147)

<0.001

Blood glucose (mg/ 
dL)

94.96 ±
16.43

95.62 ±
16.77

93.84 ±
15.80

0.161

Creatinine (mg/dL) 0.87 ± 0.19 0.95 ± 0.17 0.75 ±
0.16

<0.001

eGFR (mL/min/ 
1.73m2)

95.86 ±
17.61

96.70 ±
17.56

94.40 ±
17.65

0.091

Antihypertensive 
treatment (%)

60.6 57.8 71.2 <0.001

Duration of 
hypertension 
(months)

24 (6–60) 18.5 (5–54) 36 
(12–84)

<0.001

Office SBP (mmHg) 153 ± 20.06 151 ± 18.82 156 ±
21.66

0.001

Office DBP 
(mmHg)

93 ± 13.19 93 ± 12.40 93 ±
12.32

0.777

24-h SBP (mmHg) 134 ± 12.39 135 ± 12.40 133 ±
12.23

0.092

24-h DBP (mmHg) 85 ± 9.80 86 ± 9.75 83 ±
9.68

<0.001

24-h heart rate 
(bpm)

75 ± 9.00 74 ± 8.64 77 ±
9.16

<0.001

Daytime SBP 
(mmHg)

139 ± 12.56 140 ± 12.53 137 ±
12.40

0.007

Daytime DBP 
(mmHg)

89 ± 10.06 90 ± 9.85 87 ±
10.01

<0.001

Nighttime SBP 
(mmHg)

125 ± 13.77 125 ± 13.05 124 ±
14.93

0.636

Nighttime DBP 
(mmHg)

77 ± 11.26 78 ± 11.58 75 ±
10.47

0.002

LV end-diastolic 
diameter (mm)

49.82 ±
5.55

51.27 ± 5.04 47.41 ±
5.52

<0.001

Interventricular 
septum (diastole) 
(mm)

10.39 ±
1.77

10.56 ± 1.73 10.10 ±
1.80

<0.001

Posterior wall 
(diastole) (mm)

9.78 ± 1.62 9.93 ± 1.53 9.53 ±
1.74

0.002

Left ventricular 
mass (g)

186.2 ±
55.3

197.5 ± 52.9 167 ±
54.2

<0.001

LVMI (g/m2) 99.47 ±
27.8

101.2 ± 26.8 96.54 ±
29.1

0.030

LVMH2.7 (g/m2.7) 46.92 ±
14.5

46.08 ± 13.0 48.37 ±
16.7

0.054

Relative wall 
thickness

0.39 ± 0.08 0.39 ± 0.07 0.40 ±
0.09

0.021

Left atrial diameter 
(mm)

35.29 ±
4.49

36.14 ± 4.38 33.60 ±
4.20

<0.001

Abbreviations: ABSI = A Body Shape Index; BMI = Body Mass Index; BRI = Body 
Roundness Index; DBP = Diastolic Blood Pressure; eGFR = Estimated Glomer
ular Filtration Rate calculated using the CKD-EPI equation; HDL = High-Density 
Lipoprotein Cholesterol; LDL = Low-Density Lipoprotein Cholesterol; LV = Left 
Ventricular; LVMI = Left Ventricular Mass index; LVMH2.7 = Left Ventricular 
Mass indexed to height raised to 2.7; SBP = Systolic Blood Pressure.

G. Geraci et al.                                                                                                                                                                                                                                  Nutrition, Metabolism and Cardiovascular Diseases 36 (2026) 104518 

4 



in an older Chinese population demonstrated the association of BRI with 
hypertension-mediated organ damage, particularly in women [26]. 
Zhao et al. demonstrated that BRI served as an alternative index for 
assessing diabetes in Han Chinese individuals in northeastern China 
[27]. Additional studies further corroborate the value of BRI, 

demonstrating its associations with organ damage mediated by hyper
tension, non-alcoholic fatty liver disease (NAFLD), hyperuricemia, and 
metabolic syndrome components [28–30].

The reproducibility of these findings across diverse ethnic groups, 
including our European cohort, is noteworthy. It is well established that 
Asians tend to have a higher percentage of body fat and visceral adipose 
tissue for the same BMI compared to Caucasians [31], which could in
fluence the performance of adiposity indices. Nonetheless, BRI main
tained its superiority in both settings. This supports the growing 
recognition of BRI as a robust marker of cardiometabolic risk that may 
outperform traditional indices and ABSI, particularly in hypertensive 
populations [32,33].

Although ABSI was originally proposed as a health-risk index less 
influenced by body size, our results and those of others raise questions 
about its clinical utility. Studies such as the DECODE project have not 

Fig. 1. Comparison of adiposity indices (BMI, WC, ABSI, and BRI) between patients with and without left ventricular hypertrophy defined by LVMH2.7 ≥ 51 g/m2.7 

Abbreviations: ABSI = A Body Shape Index; BMI = Body Mass Index; BRI = Body Roundness Index; LVMH2.7 
= Left Ventricular Mass indexed to height raised to 2.7; 

WC = Waist Circumference.

Table 2 
Bivariate and multivariate correlations between adiposity indices and left ven
tricular mass indices (LVMI and LVMH2.7) in the overall population and strati
fied by sex.

​ Bivariate
​ LVMI
​ BMI WC ABSI BRI
Overall population 0.129* 0.147* 0.127* 0.155*
Men 0.052 0.072 0.109* 0.160*
Women 0.217* 0.194* 0.119 0.213
​ LVMH2.7

​ BMI WC ABSI BRI
Overall population 0.316* 0.257* 0.164* 0.423*
Men 0.235* 0.220* 0.136* 0.373*
Women 0.411* 0.370* 0.272* 0.455*

​ Multivariate
​ LVMI
​ BMI WC ABSI BRI
Overall population 0.083* 0.097* 0.047 0.056
Men 0.017 0.072 0.023 0.050
Women 0.137* 0.018 0.007 0.108
​ LVMH2.7

​ BMI WC ABSI BRI
Overall population 0.280* 0.234* 0.083* 0.339*
Men 0.209* 0.170* 0.036 0.279*
Women 0.335 0.281* 0.155* 0.359*

*P-value <0.05.
Abbreviations: ABSI = A Body Shape Index; BMI = Body Mass Index; BRI = Body 
Roundness Index; LVMI = Left Ventricular Mass Index (indexed to body surface 
area); LVMH2.7 = Left Ventricular Mass indexed to height raised to 2.7; WC =
Waist Circumference.

Fig. 2. Correlation between Body Roundness Index (BRI) and left ventricular 
mass indexed to height2.7 (LVMH2.7) in men and women.
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Fig. 3. Receiver operating characteristic (ROC) curves and area under the curve (AUC) values for adiposity indices in identifying left ventricular hypertrophy 
(LVMH2.7 ≥ 51 g/m2.7) 
Abbreviations: AUC = Area Under the Curve; 95%CI = 95% Confidence Interval; ABSI = A Body Shape Index; BMI = Body Mass Index; BRI = Body Roundness Index; 
WC = Waist Circumference.

Fig. 4. Receiver operating characteristic (ROC) curves and area under the curve (AUC) values for adiposity indices in identifying left ventricular hypertrophy 
(LVMH2.7 ≥ 51 g/m2.7), stratified by sex (male on the left) 
Abbreviations: AUC = Area Under the Curve; 95%CI = 95% Confidence Interval; ABSI = A Body Shape Index; BMI = Body Mass Index; BRI = Body Roundness Index; 
WC = Waist Circumference.
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confirmed any prognostic advantage of ABSI over traditional indices 
such as BMI or WC in predicting CV or all-cause mortality [34]. These 
findings suggest that while ABSI may offer theoretical appeal, its prac
tical relevance—especially in CV risk stratification—remains limited.

This study has several limitations that should be acknowledged. 
First, the single-center design and inclusion of patients referred for 
specialist evaluation may introduce a degree of selection bias, poten
tially limiting the generalizability of our findings. Moreover, the cross- 
sectional nature of the study precludes causal inference and reduces 
external validity, underscoring the need for multicentric, prospective 
studies to confirm these associations and explore their temporal direc
tion. Second, although missing data represented less than 10% and were 
not imputed, this may introduce a slight bias in the analyses. Further
more, this study relied on indirect anthropometric indices rather than 
direct measures of body fat distribution (e.g., dual-energy X-ray ab
sorptiometry or magnetic resonance imaging), which may have reduced 
precision in estimating adiposity. It should be also noted that the diag
nostic performance of adiposity indices may vary in specific clinical 
subgroups. For example, people with CKD often present altered fluid 
balance, sarcopenia, or cachexia, which can affect both anthropometric 
measures and cardiac remodeling, potentially biasing the interpretation 
of results [35–37]. Similar caution may apply to other high-risk groups, 
including people with diabetes [38]. The potential for dilution bias due 
to heterogeneous antihypertensive treatment regimens and interindi
vidual variation in adiposity and metabolic status should also be 
considered. Future studies specifically designed for these populations 
are warranted to validate the applicability of ABSI and BRI in such 
settings. Although all echocardiographic assessments were conducted 
according to the existing guidelines and by a single experienced oper
ator, reproducibility testing was not performed and may represent an 
additional limitation. Finally, despite adjustment for several covariates, 
residual confounding from antihypertensive therapy or unmeasured 
metabolic factors cannot be excluded.

Nevertheless, despite these limitations, the study offers valuable 
insight into the relationship between novel adiposity indices—particu
larly BRI—and echocardiographically measured left ventricular mass in 
hypertensive individuals. Future research should confirm these findings 
in longitudinal, multicentric, and multiethnic cohorts, employ direct 
adiposity assessment techniques, and incorporate a more comprehensive 

set of confounders to strengthen internal and external validity.
In conclusion, among hypertensive patients, BRI showed the stron

gest association with LVMH2.7, outperforming both traditional anthro
pometric measures and ABSI in the identification of left ventricular 
hypertrophy. Since LVMH2.7 is a robust and independent predictor of CV 
events, these findings support the potential value of BRI as a tool for 
improved CV risk stratification in clinical practice. This relevance is 
further underscored by the global obesity epidemic and the rising 
prevalence of central obesity among patients with hypertension, con
ditions in which accurate assessment of adiposity is particularly critical. 
Further prospective and multicentric studies are needed to confirm these 
results and to clarify whether BRI may also contribute to guiding ther
apeutic strategies and risk reduction interventions in hypertension.
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Fig. 5. Distribution of left ventricular geometric patterns based on relative wall thickness (RWT) and Left Ventricular Mass indexed to height raised to 2.7 (LVMH2.7), 
stratified by sex.
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