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Objective: This study examines the relationship between several anthropometric 
indices-Body Roundness Index (BRI), A Body Shape Index (ABSI), Waist-to-
Weight Index (WWI), Waist Circumference (WC), and Body Mass Index (BMI)-and 
the prevalence of Obstructive Sleep Apnea (OSA) using data from the National 
Health and Nutrition Examination Survey (NHANES) spanning 2015 to 2018.

Methods: A retrospective cross-sectional analysis of 7,004 adult participants 
was conducted using NHANES 2015–2018 data. Multivariable-adjusted logistic 
regression models were employed to assess the association between BRI, ABSI, 
and OSA. Non-linear relationships were explored via smooth curve fitting and 
threshold effect analysis using a two-part linear regression model. Subgroup 
analyses identified sensitive populations, and the discriminatory power of the 
indices in screening OSA was assessed using Receiver Operating Characteristic 
(ROC) curves.

Results: The analysis revealed a significant positive association between BRI and 
OSA, with a threshold effect observed at a BRI of 4.3. Below this threshold, OSA 
risk increased with higher BRI; however, no significant association was found 
above this threshold. Similarly, ABSI demonstrated a threshold effect at 8.2, with 
OSA risk positively associated to the left and negatively associated to the right. 
Subgroup analyses indicated stronger associations in younger and non-diabetic 
populations. ROC analysis identified BRI as a promising predictive tool for OSA, 
with an AUC of 0.64 (95% CI: 0.62–0.65).

Conclusion: BRI demonstrates significant potential as a predictive index for OSA 
incidence, warranting further large-scale prospective studies to validate these 
findings.
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1 Introduction

Obstructive Sleep Apnea (OSA) is a common disorder 
characterized by repetitive episodes of upper airway obstruction 
during sleep, leading to intermittent hypoxemia and frequent arousals. 
A study published in The Lancet estimates that approximately 936 
million adults worldwide, aged 30–69, suffer from mild to severe OSA, 
with 425 million experiencing moderate to severe forms of the 
condition (1). OSA is closely associated with several serious health 
complications, including hypertension (2), diabetes (3), stroke (4), and 
cognitive decline (5). The morbidity and mortality associated with 
OSA are largely attributable to the increased burden of cardiovascular 
disease, including arrhythmias (6), underscoring the importance of 
identifying new and more precise biomarkers for early OSA diagnosis.

Obesity is one of the strongest predictors of OSA, with weight 
loss often recommended as an initial treatment for patients with 
mild OSA (7, 8). Excessive fat deposition in the pharyngeal airway 
and central fat accumulation can contribute to airway narrowing, 
thereby increasing the likelihood of OSA (9–11). The relationship 
between obesity and OSA is further complicated by obesity-related 
hormones and cytokines, such as leptin, which may exacerbate 
respiratory instability during sleep (12). Notably, visceral fat, rather 
than total body fat, plays a pivotal role in the development of OSA, 
emphasizing the need for accurate assessment of fat distribution in 
evaluating OSA risk (13, 14).

Traditional obesity indices, such as Waist Circumference (WC) and 
Body Mass Index (BMI), have limitations in accurately predicting fat 
distribution, particularly visceral fat. To address these gaps, new indices 
such as the Body Roundness Index (BRI) and A Body Shape Index 
(ABSI) have been developed. The BRI, developed by Thomas et al. in 
2013, integrates height and waist circumference to provide a more 
nuanced assessment of body fat distribution. Research has 
demonstrated that BRI more accurately reflects visceral fat and overall 
body fat percentage compared to conventional measurements like WC 
and BMI. Furthermore, recent studies have identified BRI as a predictor 
of various health conditions, including cardiovascular diseases, 
gallstones (15), hypertension (16), bone mineral density (17), and 
all-cause mortality (18). Conversely, the ABSI, proposed by Krakauer 
et al., has proven effective in predicting mortality independently of 
BMI in the U.S. population (19). It has also been significantly associated 
with various metabolic syndromes across multiple studies (20, 21). 
While both indices incorporate elements of WC and height, their 
applications differ. The BRI is primarily used to evaluate an individual’s 
overall physical fitness, whereas ABSI is more focused on identifying 
health risks associated with abdominal obesity. Despite their unique 
roles in assessing body composition, the relationship between BRI and 
ABSI and the prevalence of OSA remains largely unexplored.

This study aims to address this gap by investigating the association 
between BRI, along with other novel Anthropometric Indices (AHIs) 
like A Body Shape Index (ABSI), and the prevalence of OSA using 

data from the 2015–2018 National Health and Nutrition Examination 
Survey (NHANES). The hypothesis is that BRI is a strong predictor 
of OSA, and that managing AHIs could play a critical role in 
preventing and treating OSA. By leveraging the extensive and 
representative data from NHANES, this study seeks to provide 
valuable insights into the potential clinical utility of AHIs in the 
context of OSA.

2 Methods

2.1 Study design and population

This cross-sectional study sought to examine the relationship 
between the BRI and other novel anthropometric indices with OSA 
using data from the NHANES from 2015 to 2018. NHANES, managed 
by the National Center for Health Statistics (NCHS), employs a 
complex, stratified, multistage probability sampling design to generate 
a nationally representative sample of the U.S. population. Each survey 
cycle includes demographic data, physical measurements, laboratory 
tests, and dietary information. Detailed methodologies and 
documentation can be  accessed at NHANES website. This study 
focused on participants aged 20 and older, excluding those with 
incomplete data on OSA, height, waist circumference, or other key 
variables. This study ultimately included 7,004 participants. The 
specific inclusion and exclusion criteria are detailed in Figure 1.

2.2 Calculation of anthropometric indices

The Body Roundness Index (BRI) was calculated using the 
following formula:

 
( ) ( ) ( )( )( ){ }0.52

364.2 365.5 1 / 2 / 0.5π= − × − ×BRI WC cm height cm

A Body Shape Index (ABSI) was calculated based on WC, height, 
and weight using the formula:

 
( ) ( ) ( )

2 1
2 3 2/ABSI WC m BMI kg m Height m

 
 = ÷ ×
 
 

The Waist-to-Weight Index (WWI) was calculated by dividing 
WC (in centimeters) by the square root of body weight (in kilograms).

 ( ) ( )( )WWI WC cm Weight kg= ÷ √

2.3 Diagnosis of probable OSA

Probable OSA (pOSA) was identified based on participants’ 
responses to three dichotomous questions in the NHANES survey. 
Participants were classified as having pOSA if they answered “Yes” to 
at least one of the following questions (22, 23):

Abbreviations: BRI, Body Roundness Index; ABSI, A Body Shape Index; WC, Waist 

Circumference; BMI, Body Mass Index; WWI, Waist-to-Weight Index; NHANES, 

National Health and Nutrition Examination Survey; CVD, Cardiovascular Disease; 

PIR, Poverty Income Ratio; OR, Odds Ratio; pOSA, Probable Obstructive Sleep 

Apnea; CI, Confidence Interval; ROC, Receiver Operating Characteristic; AUC, 

Area Under Curve.
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 1 “Despite sleeping approximately 7 h or more per night, do 
you feel excessively sleepy during the day 16–30 times a month 
on weekdays or workdays?”

 2 “Do you experience gasping for breath, snoring, or stopping 
breathing 3 or more nights per week?”

 3 “Do you snore 3 or more nights per week?”

2.4 Covariates

To adjust for potential confounding factors, several covariates were 
included in the multivariable-adjusted models. These covariates included 
demographic variables (age, gender, race/ethnicity, marital status, 
education level, and poverty income ratio), lifestyle factors (smoking 
status and alcohol consumption), and health conditions (hypertension, 
diabetes, and history of cardiovascular disease) (Supplementary Table 1). 
Detailed measurement methods for these variables are available on the 
CDC’s NHANES website: www.cdc.gov/nchs/nhanes/.

2.5 Statistical analysis

Weighted statistical analyses were performed for each participant 
according to the sample weighting associated with NHANES’s intricate 
multistage cluster sampling design. Group differences were assessed 
using chi-square test for categorical variables and analysis of variance 

(ANOVA) for continuous variables. To assess the relationship between 
BRI and pOSA, multivariable logistic regression models were utilized. 
Three models were applied: Model I  with no covariates adjusted, 
Model II adjusted for age, gender, and race/ethnicity, and Model III 
further adjusted for marital status, education level, Poverty Income 
Ratio (PIR), smoking status, alcohol use, hypertension, cardiovascular 
disease, and history of diabetes. Subgroup analyses were conducted by 
stratifying the population based on gender, age, and other key variables.

Smoothing curve fitting was employed to detect nonlinear 
relationships between pOSA and the indices. A two-segment linear 
regression model was then employed to investigate threshold effects. 
The predictive power of BRI, ABSI, and other indices for pOSA was 
assessed using the corresponding Area Under Curve (AUC) and 
Receiver Operating Characteristic (ROC) curves. Statistical analyses 
were performed using R software (version 4.0.5) and EmpowerStats 
(version 2.0). Sample interview weights were applied to adjust for the 
survey design, and a p-value of <0.05 was considered 
statistically significant.

3 Results

3.1 Baseline characteristics of participants

The study included 7,004 participants with a mean age of 
48.27 ± 17.30 years (Figure 1). Of these participants, 49.30% were 
male and 50.70% were female. The mean value of BRI index was 

FIGURE 1

Flowchart of participant selection. WC, Waist Circumference.
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2.16 ± 1.20. The overall prevalence of pOSA in the cohort was 
49.39%. BRI quartiles were categorized as follows: ≤1.32 (Quartile 
1), 1.33–1.98 (Quartile 2), 1.99–2.80 (Quartile 3), and > 2.80 
(Quartile 4). Participants in Quartile 4 of the BRI tended to 
be older, had a higher proportion of females, lower PIR, lower 

educational attainment, and exhibited higher rates of smoking, 
alcohol consumption, hypertension, diabetes, cardiovascular 
disease, and pOSA compared to those in Quartile 1. Table  1 
provides a detailed overview of the weighted demographic baseline 
characteristics of the study participants.

TABLE 1 Baseline characteristics of participants in the NHANES 2015–2018.

Variables Quartiles of BRI p-Value

Q1 Q2 Q3 Q4

Age (year) 39.06 ± 0.67 48.22 ± 0.62 50.62 ± 0.59 50.06 ± 0.74 <0.0001

BMI (kg/m2) 22.59 ± 0.11 27.04 ± 0.12 30.99 ± 0.12 38.54 ± 0.22 <0.0001

PIR 3.18 ± 0.08 3.29 ± 0.07 3.12 ± 0.09 2.93 ± 0.09 0.0088

Gender (%) <0.0001

  Male 49.22 55.73 54.08 36.15

  Female 50.78 44.27 45.92 63.85

Race (%) <0.0001

  Mexican American 5.56 8.25 11.84 11.12

  Other Hispanic 4.82 7.17 7.34 5.83

  Non-Hispanic White 66.11 65.86 63.53 65.58

  Non-Hispanic Black 12.45 8.07 9.27 12.19

  Other races 11.06 10.66 8.01 5.28

Educational level (%) <0.0001

  Under high school 7.68 12.00 12.15 12.09

  High school or equivalent 19.01 21.14 26.41 25.97

  Above high school 73.31 66.86 61.43 61.94

Marital status (%) <0.0001

  Married 59.17 68.04 67.17 61.26

  Single 10.76 17.90 18.64 21.79

  With partner 30.07 14.06 14.19 16.95

Smoking status(%) <0.0001

  Never smoker 61.71 57.62 53.90 54.89

  Former smoker 18.44 22.65 28.95 29.27

  Current smoker 19.85 19.72 17.15 15.85

Alcohol (%) 0.0105

  Never 71.56 71.55 70.26 66.22

  Drinks 28.44 28.45 29.74 33.78

Diabetes (%) <0.0001

  No 97.11 91.77 82.88 73.59

  Yes 2.89 8.23 17.12 26.41

Hypertension (%) <0.0001

  No 79.07 66.22 63.06 54.15

  Yes 20.93 33.78 36.94 45.85

CVD (%) <0.0001

  No 97.97 94.93 93.16 89.98

  Yes 2.03 5.07 6.84 10.02

pOSA (%) <0.0001

  No 71.20 52.01 46.51 38.89

  Yes 28.80 47.99 53.49 61.11

NHANES, National Health and Nutrition Examination Survey; BMI, Body Mass Index; PIR, Poverty Income Ratio; CVD, Cardiovascular Disease; pOSA, Probable Obstructive Sleep Apnea.
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3.2 Association between AHIs and pOSA 
prevalence

BRI and WWI exhibited a more robust association with pOSA 
than other anthropometric measures, including ABSI, WC, and 
BMI. In the fully adjusted model, a positive association was 
observed between BRI and pOSA (OR 1.50; 95% CI: 1.42, 1.58; 
p < 0.0001), indicating that each unit increase in BRI corresponded 
to a 50% higher prevalence of pOSA in the subjects. Similarly, 
WWI was also positively correlated with pOSA (OR 1.51; 95% CI: 
1.40, 1.63; p < 0.0001). The correlation between BRI and pOSA 
remained robust even when BRI was categorized into quartiles. 
Participants in Quartile 4 were 267% more likely to develop pOSA 

compared to those in Quartile 1. Notably, ABSI did not 
demonstrate a significant association with pOSA in the fully 
adjusted model (Table 2).

3.3 Curve fitting and threshold effect 
analysis

The smoothed curve fitting results from Model 3 revealed a 
saturation effect in the relationship between BRI and pOSA 
prevalence. Specifically, the analysis indicated an inverted 
U-shaped curve between ABSI and pOSA, with a distinct inflection 
point (Figure 2). The smoothed curve fitting for the remaining 

TABLE 2 Multivariable logistic regression models for the association between anthropometric indices and pOSA.

OR (95% CI), p-value

Model I Model II Model III

pOSA

BRI 1.49 (1.43, 1.56) <0.0001 1.51 (1.44, 1.58) <0.0001 1.50 (1.42, 1.58) <0.0001

ABSI 1.38 (1.25, 1.52) <0.0001 1.12 (1.00, 1.26) 0.0523 1.07 (0.94, 1.21) 0.3184

WC 1.07 (1.06, 1.08) <0.0001 1.08 (1.07, 1.08) <0.0001 1.07 (1.06, 1.08) <0.0001

BMI 1.03 (1.03, 1.04) <0.0001 1.03 (1.03, 1.03) <0.0001 1.03 (1.03, 1.03) <0.0001

WWI 1.46 (1.38, 1.54) <0.0001 1.53 (1.43, 1.64) <0.0001 1.51 (1.40, 1.63) <0.0001

Categories

Quartile1 Ref Ref Ref

Quartile2 2.07 (1.81, 2.38) <0.0001 1.93 (1.67, 2.22) <0.0001 1.82 (1.57, 2.12) <0.0001

Quartile3 2.58 (2.25, 2.96) <0.0001 2.40 (2.07, 2.78) <0.0001 2.32 (1.98, 2.71) <0.0001

Quartile4 3.72 (3.23, 4.27) <0.0001 3.85 (3.31, 4.47) <0.0001 3.67 (3.12, 4.32) <0.0001

OR, Odds Ratio; CI, Confidence Interval; pOSA, Probable Obstructive Sleep Apnea; BRI, Body Roundness Index; ABSI, A Body Shape Index; WC, Waist Circumference; BMI, Body Mass 
Index; WWI, Waist-to-Weight index.

FIGURE 2

Smoothed curve fit between novel anthropometric indices and OSA. The blue bars show the fitted 95% confidence intervals (95% CIs) and the fitted 
smoothed curves are shown in red. pOSA, Probable Obstructive Sleep Apnea; BRI, Body Roundness Index; ABSI, A Body Shape Index; WC, Waist 
Circumference; BMI, Body Mass Index; WWI, Waist-to-Weight index.
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indicators was similar to that of BRI index with pOSA 
(Supplementary Figures 1–3).

Threshold effect analysis identified an inflection point of 4.3 for 
BRI. Below this threshold, a significant association with pOSA 
prevalence was observed (OR 1.59; 95% CI: 1.50, 1.69; p < 0.0001). 
However, beyond this point, the association was not statistically 
significant (OR 1.02; 95% CI: 0.85, 1.24; p = 0.8076), with a log-likelihood 
ratio test yielding a p-value of <0.001 (Table 3). For ABSI, an inflection 
point of 8.2 was identified. The association with pOSA prevalence was 
positive below this inflection point (OR 1.40; 95% CI: 1.14, 1.73; 
p = 0.0013) and negative above it (OR 0.78; 95% CI: 0.62, 0.97; 
p = 0.0279), with a log-likelihood ratio test p-value of <0.001 (Table 4).

3.4 Subgroup analysis

Multiple subgroup analyses and interaction tests were performed 
to evaluate the stability of the BRI-pOSA relationship and to detect 
any subgroup variations (Table 5). The findings from these analyses 
revealed a consistent relationship between BRI and pOSA across most 
subgroups. Notably, age modified the relationship between BRI and 
pOSA prevalence (p for interaction <0.0001), highlighting the 
importance of monitoring BRI even in individuals under 60 years of 
age. Additionally, the relationship between BRI and pOSA varied 
within the diabetic population (p for interaction = 0.0057). While a 
significant correlation was observed in the diabetic group (OR 1.28; 
95% CI: 1.14, 1.42; p < 0.0001), the relationship was even stronger in 
those without diabetes (OR 1.55; 95% CI: 1.47, 1.65; p < 0.0001).

3.5 ROC curve analysis

Compared to WWI and ABSI, BRI demonstrates slightly higher 
specificity, though it falls short of WC and BMI (Figure 3). However, 

considering the overall findings, BRI emerges as a highly promising 
indicator, showing a strong association with the occurrence of pOSA 
and consequently holding significant predictive value for OSA. Specific 
results from ROC analysis, including AUC, cutoff values, sensitivity, 
and specificity, are available in Supplementary Table 2.

4 Discussion

This study aimed to evaluate the association between several 
anthropometric indices-BRI, ABSI, WWI, WC, BMI and the 
prevalence of pOSA in a large, diverse population. Our findings 
indicate that BRI is significantly associated with pOSA, with this 
association remaining robust even after extensive adjustment for 
potential confounders. The identified threshold effect at a BRI of 4.3 
suggests that individuals with higher BRI values are at substantially 
increased risk for pOSA, underscoring the importance of 
implementing targeted interventions for these high-risk populations. 
Interestingly, the ABSI inflection point of 8.2 reveals a positive 
association with pOSA prevalence on the left side of the inflection 
point; however, on the right side, a negative association emerges. This 
observation may explain the nonsignificant association between ABSI 
and pOSA occurrence in the fully adjusted model. Notably, BRI 
demonstrated superior predictive performance for pOSA risk 
compared to other indices such as ABSI and WWI, indicating that BRI 
could be a more effective tool for identifying individuals at risk for 
this condition.

Obesity is a recognized risk factor for OSA, with a notable 
correlation between the extent of obesity and the severity of the 
condition. Traditional anthropometric measures, such as BMI, WC, 
and WWI, are frequently utilized in clinical and research contexts to 
assess this relationship. Among these measures, BMI is the most 
commonly used due to its simplicity, but its effectiveness is often 
debated because it does not account for fat distribution (24). While 

TABLE 3 The threshold effect analysis of the BRI on pOSA risk.

OR (95% CI), p-value

Fitting by the standard linear model 1.50 (1.42, 1.58) <0.0001

Fitting by the two-piecewise linear model

Inflection point 4.3

BRI < 4.3 1.59 (1.50, 1.69) <0.0001

BRI > 4.3 1.02 (0.85, 1.24) 0.8076

p for log-likelihood ratio <0.001

OR, Odds Ratio; CI, Confidence Interval; pOSA, Probable Obstructive Sleep Apnea; BRI, Body Roundness Index.

TABLE 4 The threshold effect analysis of the ABSI on pOSA risk.

OR (95% CI), p-value

Fitting by the standard linear model 1.07 (0.94, 1.21) 0.3184

Fitting by the two-piecewise linear model

Inflection point 8.2

ABSI<8.2 1.40 (1.14, 1.73) 0.0013

ABSI>8.2 0.78 (0.62, 0.97) 0.0279

p for log-likelihood ratio <0.001

OR, Odds Ratio; CI, Confidence Interval; pOSA, Probable Obstructive Sleep Apnea; ABSI, A Body Shape Index.
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TABLE 5 Stratified analysis of the correlation between BRI and pOSA.

Subgroup analysis Foerst plot pOSA, OR (95%CI), p-value p for interaction

Age (year) <0.0001

  <=40 1.59 (1.47, 1.72) <0.0001

  >40, <=60 1.59 (1.46, 1.74) <0.0001

  >60 1.24 (1.13, 1.36) <0.0001

Gender (%) 0.5998

  Male 1.47 (1.36, 1.60) <0.0001

  Female 1.51 (1.42, 1.61) <0.0001

Race (%) 0.6252

  Mexican American 1.58 (1.39, 1.80) <0.0001

  Other Hispanic 1.53 (1.31, 1.78) <0.0001

  Non-Hispanic White 1.51 (1.39, 1.63) <0.0001

  Non-Hispanic Black 1.42 (1.30, 1.55) <0.0001

  Other races 1.56 (1.34, 1.80) <0.0001

Educational level (%) 0.0883

  Under high school 1.63 (1.44, 1.83) <0.0001

  High school or equivalent 1.38 (1.26, 1.52) <0.0001

  Above high school 1.51 (1.42, 1.61) <0.0001

Marital status (%) 0.4957

  Married 1.46 (1.37, 1.56) <0.0001

  Single 1.55 (1.40, 1.73) <0.0001

  With partner 1.54 (1.40, 1.70) <0.0001

Smoking status (%) 0.9048

  Never smoker 1.51 (1.42, 1.61) <0.0001

  Former smoker 1.48 (1.33, 1.64) <0.0001

  Current smoker 1.48 (1.33, 1.65) <0.0001

Alcohol (%) 0.9258

  Drinks 1.50 (1.41, 1.59) <0.0001

  Never 1.49 (1.38, 1.62) <0.0001

Diabetes (%) 0.0057

  No 1.55 (1.47, 1.65) <0.0001

  Yes 1.28 (1.14, 1.42) <0.0001

Hypertension (%) 0.1025

  No 1.54 (1.45, 1.65) <0.0001

  Yes 1.43 (1.32, 1.54) <0.0001

CVD (%) 0.0017

  No 1.52 (1.44, 1.60) <0.0001

  Yes 1.23 (1.04, 1.47) 0.0174

OR, Odds Ratio; CI, Confidence Interval; pOSA, Probable Obstructive Sleep Apnea; BRI, Body Roundness Index; CVD, Cardiovascular Disease.
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WC partially mitigates this issue by addressing waist size, it fails to 
consider an individual’s height and weight, leading to inaccurate 
assessments of obesity prevalence, especially in individuals of varying 
heights. The WWI, calculated by dividing WC by body weight, has 
been found to have a positive correlation with fat mass, particularly in 
geriatric populations. Given these limitations, it is essential to identify 
the most accurate obesity indices for effective diagnosis and 
management of OSA.

Traditional obesity measures have been extensively studied in 
OSA. A prospective study involving 247 children found that BMI and 
WC were elevated in those with OSA, with strong correlations 
between these indices, inflammatory markers, and leptin (25). 
However, longitudinal studies indicate that while general obesity 
indices do not significantly correlate with OSA improvement, changes 
in visceral fat indices do (26). These findings may indirectly support 
our study’s conclusions. Nonetheless, the literature presents conflicting 
evidence. A meta-analysis encompassing 19 studies found no 
significant relationship between OSA and BMI, WC, or waist-hip ratio 
(27). Additionally, studies on adolescents and children revealed no 
connection between OSA and abdominal obesity, although central 
sleep apnea was related to increased abdominal fat levels (28). These 
inconsistencies may be attributed to variations in study populations, 
ethnicities, and OSA evaluation criteria.

Visceral obesity is a well- recognized risk factor for cardiovascular 
events and all-cause mortality. Given the challenges of directly 
measuring visceral fat, new AHIs like ABSI and BRI have been 
developed through algorithmic modeling. ABSI is more effective than 
both BMI and waist circumference in predicting all-cause mortality, 
but it is less reliable for forecasting chronic diseases (28, 29). BRI, 
which represents the body as an ellipse with height as the major axis 
and waist circumference as the minor axis, provides insights into fat 
distribution in obese individuals. The eccentricity of this ellipse 
defines the BRI, making it a more effective index for estimating 

abdominal obesity. The robust association between BRI and pOSA 
identified in this study highlights its potential as a valuable screening 
tool for pOSA.

Our findings align with previous research demonstrating the 
link between obesity-related metrics and pOSA. However, the 
present study adds to the literature by highlighting the superiority 
of BRI over other commonly used indices. While BMI has 
traditionally been the most widely used measure for assessing 
obesity-related health risks, our results suggest that BRI, which 
incorporates both body shape and fat distribution, may provide a 
more accurate reflection of pOSA risk. The comparative analysis 
highlighting that BRI has a higher predictive ability for pOSA than 
ABSI and WWI is particularly noteworthy. This suggests that 
BRI’s incorporation of both waist and height measurements offers 
a more detailed evaluation of body fat distribution, which is 
crucial in the development of pOSA. Research has demonstrated 
that BRI is superior to ABSI in predicting metabolic syndrome 
(30), hypertension and hyperuricemia (31). Moreover, the 
association between obesity and OSA is largely attributed to the 
accumulation of abdominal fat. This visceral fat exerts a greater 
influence on the upper airway than peripheral fat. These factors 
together elucidate why BRI is more effective than other indices in 
predicting pOSA.

The results of this study carry important clinical implications. 
Given the increasing prevalence of OSA and its associated health risks, 
there is a pressing need for effective screening tools. BRI, with its 
strong predictive ability and ease of calculation, could be integrated 
into routine clinical practice to pinpoint individuals at elevated risk 
for pOSA. Early identification and intervention are essential to 
mitigate the complications associated with pOSA, such as 
cardiovascular disease, metabolic disorders, and diminished quality 
of life.

The study’s strengths include its large and diverse sample size, as 
well as the use of a comprehensive set of covariates, which bolster the 
generalizability of our findings. Additionally, the application of 
advanced statistical methods allowed for a detailed exploration of the 
relationship between BRI and OSA, including the identification of 
non-linear associations. However, several limitations should be noted. 
First, the cross-sectional design limits the ability to draw causal 
inferences. Second, OSA diagnosis relied on self-reported data, which 
may be subject to reporting bias. Finally, while BRI appears to be a 
promising tool for predicting OSA, further research is required to 
validate these findings in different populations and to explore the 
potential of BRI in guiding clinical decision-making.

In conclusion, this study shows that BRI has a significant 
association with OSA prevalence and may provide advantages over 
other anthropometric measures in predicting OSA risk. Integrating 
BRI into clinical practice could improve early detection of OSA, 
especially in high-risk populations. Future research should aim to 
validate these results in longitudinal studies and investigate the 
potential of BRI as a foundation for targeted interventions to reduce 
the impact of OSA.
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