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Objective: Gestational diabetes mellitus (GDM) is closely related to obesity. This study investigated whether Body Roundness Index 
(BRI) is independently associated with GDM and compared its discriminative performance with BMI.
Methods: We conducted a cross-sectional analysis using data from the 2007–2018 National Health and Nutrition Examination Survey 
(NHANES). The study included 3,343 women aged 20–44 years who had available data on BRI and GDM. Weighted logistic 
regression and restricted cubic spline (RCS) models were used to examine the association between BRI and GDM. Subgroup and 
receiver operating characteristic (ROC) curve analyses were performed to evaluate discriminative performance.
Results: Among the 3,343 women, 377 (11.3%) reported GDM. Adjusted weighted multivariate logistic regression showed a 39% 
increase in GDM risk per BRI unit rise (OR = 1.39; 95% CI: 1.19–1.62; P < 0.0001). Subgroup analysis confirmed consistent 
correlation. RCS analysis revealed a nonlinear relationship at BRI = 3.55, significant below and above (P < 0.05). Based on ROC 
curve analysis, BRI (AUC = 0.608) was more effective in discriminating between women with and without GDM compared to BMI 
(AUC = 0.573).
Conclusion: This study demonstrates that elevated BRI is independently associated with GDM risk among US reproductive-aged 
women and shows superior discriminative performance to BMI. These findings highlight the potential value of BRI as an anthropo
metric indicator associated with GDM risk.
Keywords: body roundness index, gestational diabetes mellitus, abdominal obesity, cross-sectional study, NHANES

Introduction
Pregnancy-induced glucose metabolism disorder is known as gestational diabetes mellitus (GDM) and is among the most 
prevalent obstetric complications globally.1 The epidemiological burden of GDM has escalated in tandem with rising 
obesity rates worldwide. The prevalence of GDM in the US nearly doubled, from 4.6% in 2006 to 8.2% in 2016.2 

However, heterogeneous diagnostic criteria across regions hinder cross-study comparability. To address this, the 
International Diabetes Federation (IDF) adopted the IADPSG criteria in 2021, which reported a standardized global 
GDM prevalence of 14.0%.3 GDM is linked not only to adverse perinatal outcomes (eg, macrosomia, preeclampsia),4 but 
also to long-term maternal risks, including postpartum type 2 diabetes mellitus (T2DM) and cardiovascular disorders.5,6 

The escalating prevalence of GDM imposes substantial economic burdens on healthcare systems and societies. 
Consequently, early identification of modifiable risk factors is imperative for effective prevention.

The rising incidence of GDM is strongly linked to increasing obesity rates among reproductive-aged women,7 

particularly visceral obesity, which confers a higher risk of GDM than other obesity subtypes.8 Visceral adiposity drives 
GDM pathogenesis through mechanisms, such as elevated inflammatory cytokines, metabolic dysregulation, and insulin 
resistance.9 However, BMI cannot indicate body fat distribution or distinguish fat from lean mass, leading to the 
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introduction of alternative anthropometric indicators. Measures such as waist circumference (WC) and waist-to-hip ratio 
(WHR) have been proposed as substitutes for BMI.10 However, these measures also have limitations: WC and WHR 
primarily capture central obesity but cannot differentiate between subcutaneous and visceral fat, which are more strongly 
linked to metabolic risk.11 The Body Roundness Index (BRI), derived from these newer indicators, was proposed by 
Thomas et al in 2013. Based on an elliptical model of body shape, BRI estimates visceral adiposity and total body fat 
percentage through body eccentricity,12 representing a novel anthropometric tool. Compared with BMI, BRI has been 
shown to better reflect cardiometabolic status.13 A recent study by Tutar et al recruited 80 pregnant women (40 with 
GDM) and found that BRI is closely associated with obesity in women with GDM. It may serve as a reliable alternative 
to BMI for assessing maternal adiposity and predicting cardiometabolic outcomes.14 A growing body of evidence 
suggests that BRI has greater predictive value than conventional indices such as BMI or WC in predicting chronic 
conditions. Notably, BRI shows stronger predictive value for metabolic syndrome compared with WHR,15 is more 
strongly associated with impaired renal function than BMI in large cohorts,16 and remains an independent predictor of 
type 2 diabetes risk.17

Nevertheless, these observations, evidence regarding the association between BRI and GDM in women of reproduc
tive age remains insufficient, and it is unclear whether BRI provides additional discriminative value beyond BMI. 
Therefore, this study used data from the NHANES to investigate the association between BRI and GDM, aiming to 
provide evidence for global early screening and intervention strategies for GDM.

Methods
Study Participants
The research incorporated data gathered during the 2007–2018 cycles of NHANES, a nationally representative health and 
nutrition survey, managed by the National Center for Health Statistics (NCHS) under the Centers for Disease Control and 
Prevention (CDC).18 NHANES employs a multistage probability sampling design with stratification and oversampling of 
specific demographic groups to ensure statistically robust national estimates. Prior to data collection, participants’ written 
informed consent was secured, and the study protocol achieved ethical approval from the NCHS Institutional Review 
Board.

Our analysis utilized six NHANES survey cycles (2007–2018) including 59,842 participants. From this population, 
we identified 7,528 women aged 20–44 years who met initial age criteria. Eligibility required participants to self-report 
their definitive GDM status with explicit “yes” or “no” responses, yielding 4,554 eligible candidates. We implemented 
sequential exclusions based on the following criteria: missing BRI measurements (n = 122), incomplete socioeconomic 
or clinical covariate data (n = 643), and current pregnancy or indeterminate gestational status (n = 446). The final 
analytical cohort comprised 3,343 participants (Figure 1).

GDM
The researchers utilized the Reproductive Health Questionnaire from the 2007–2018 NHANES cycle to determine the 
history of GDM. Consistent with prior methodologies,19 this study used the variable name “RHQ162” from the database, 
along with a related question from the questionnaire, to determine whether participants were diagnosed with GDM during 
pregnancy. Only those who answered “yes” or “no” were included in the analysis. Responses such as “borderline” 
“refused” or “don’t know” led to exclusion from the analysis. The question was not posed to women without a history of 
pregnancy. This method has been widely used to identify GDM cases and assess its prevalence in NHANES-based 
epidemiological studies.20

Definition of BRI
Participants’ height and WC data were recorded in their medical examination documents. These measurements were 
collected by professional health technicians at Mobile Health Screening Center and recorded to ensure the accuracy of 
the data for each individual. Participants’ height and WC were both measured while standing. The exposure variable is 

the BRI, calculated with the subsequent equation:BRI ¼ 364:2 � 365:5�
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
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.To aid interpretation, in 
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our cohort a 1-unit increase in BRI corresponded to approximately a 6 cm greater waist circumference, representing 
a clinically meaningful change in central adiposity.

Covariates
Covariates were systematically assessed in three domains: The first domain covered demographic characteristics, 
including age, race/ethnicity, marital status, education level, and poverty-income ratio (PIR). The second domain 
included factors related to lifestyle, such as smoking status (current smoker/non-smoker), alcohol intake (non-drinker 
[0 g/d], moderate [0–15 g/d], or heavy [≥15 g/d]), physical activity (self-reported sedentary time, hours/day), and 
healthcare accessibility (if the participant has a regular place of care rather than being limited to the emergency 
room), the types of health insurance involved include private, uninsured, and government insurance. The third domain 
included health-related parameters, such as obesity (BMI ≥30 kg/m²), history of hypertension, personal history of 
diabetes (diagnosed by a healthcare provider or self-reported), and parity (total pregnancies, ascertained from the 
Reproductive Health Questionnaire).

Statistical Analysis
Statistical analyses incorporated the NHANES complex sampling design by applying sampling weights, strata, and 
primary sampling units. Weighted percentages were used for categorical variables and weighted means with standard 
errors for continuous variables. Three sequential survey-weighted multivariable logistic regression models were con
structed: Model 1 unadjusted; Model 2 adjusted for age, parity, marital status, BMI, and physical activity; and Model 3 

Figure 1 Flowchart of participant selection. The diagram shows the number of women included and excluded at each stage of the study, with reasons for exclusion.

International Journal of Women’s Health 2025:17                                                                               https://doi.org/10.2147/IJWH.S551553                                                                                                                                                                                                                                                                                                                                                                                                   3109

Shi et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



further adjusted for smoking status, alcohol intake, race/ethnicity, citizenship, poverty–income ratio (PIR), education, 
health insurance coverage, and healthcare access.

To examine potential effect modification, subgroup analyses were performed according to age (<35 vs ≥35 years), 
race/ethnicity (non-Hispanic White, non-Hispanic Black, Mexican American, and other), and BMI (<25, 25–29.9, 
≥30 kg/m²). Multiplicative interaction terms between BRI and these stratification variables were included in Model 3, 
with P values for interaction derived from likelihood ratio tests. Restricted cubic spline (RCS) regression was applied to 
model potential non-linear associations between BRI and GDM, with four knots placed at the 5th, 35th, 65th, and 95th 
percentiles of BRI distribution. Non-linearity was tested by comparing spline and linear models.21 Threshold effects were 
further examined using two-piecewise linear regression.

Model diagnostics confirmed no evidence of severe multicollinearity (all variance inflation factors <5) and adequate 
goodness-of-fit (Hosmer-Lemeshow test, P = 0.081). Discriminative performance of anthropometric indices (BRI, BMI, 
WC, and height) was compared using ROC curves; the area under the curve (AUC) with 95% confidence intervals was 
calculated, and differences between AUCs were compared using DeLong’s test.

All analyses were performed in R version 4.4.2 (R Foundation for Statistical Computing, Vienna, Austria) using the 
survey, rms, splines, and pROC packages. Two-sided P values <0.05 were considered statistically significant.

Results
Baseline Characteristics of Participants
The total number of participants was 3,343, including 2,966 women without a history of GDM and 377 women having 
a history. Compared to women without GDM, women who have had GDM exhibited significantly higher mean values for 
age, BMI, waist circumference, BRI, total cholesterol, and glycated hemoglobin (HbA1c) (P<0.05 for all). 
Demographically, the GDM group exhibited a larger proportion of married/cohabiting individuals (P<0.05) and differed 
significantly in racial/ethnic distribution, with increased representation of Mexican Americans and reduced representation 
of non-Hispanic Black women (P<0.05). Additionally, women with prior GDM reported a higher proportion of diabetes 
(P<0.05) and reduced access to healthcare resources (P<0.05). However, no significant differences were found between 
the groups for variables such as education level, hypertension status, health insurance coverage, smoking status, and PIR 
(P>0.05 for all) (Table 1).

Association Between BRI and the Risk of GDM
In this study, a survey-weighted multivariate logistic regression analysis was conducted to examine the association 
between BRI and GDM. A significant positive association was observed and remained consistent across all adjustment 
models. In the unadjusted model, the probability of GDM rose by 10% for every unit increase in BRI (OR = 1.10, 95% 
CI: 1.06–1.14; P < 0.0001). The association became stronger after adjusting for age, parity, marital status, BMI, and 
physical activity (OR = 1.44, 95% CI: 1.24–1.66; P < 0.0001). In Model 3, additional adjustments were made for 
smoking status, alcohol consumption, race/ethnicity, citizenship, PIR, education level, health insurance status, and 
healthcare access. The relationship retained statistical significance (OR = 1.39, 95% CI: 1.19–1.62; P < 0.0001). As 
part of the sensitivity analyses, BRI was also evaluated as a categorical variable with quartiles. Participants in Model 3 in 
the top quartile (Q4) showed a 7.35-fold greater risk of GDM compared to those in the lowest quartile (Q1) (OR = 7.35, 
95% CI: 3.33–16.21; P < 0.0001) (Table 2).

RCS and Threshold Effect Analyses
We performed an RCS analysis in Model 3 (Figure 2). The results revealed a significant nonlinear relationship between 
BRI and GDM (P for nonlinearity < 0.001), with an overall significant trend (P-overall = 0.0112). A subsequent threshold 
analysis identified an inflection point at BRI = 3.55. A segmented linear regression model demonstrated differential 
associations across BRI strata. Below the threshold of 3.55, the probabilities of GDM rose by 195% for every BRI unit 
rise (OR = 2.95; 95% CI: 1.28–6.80).Conversely, above this threshold (BRI > 3.55), the association weakened 
substantially (OR = 1.51; 95% CI: 1.24–1.84).Complete analytical results are presented in Table 3.
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Table 1 Baseline Characteristics of the Weighted Population by GDM Status

Variables No GDM History 
(N=2966)

GDM History 
(N=377)

P value

Age (years) 33.59±0.18 35.34±0.33 < 0.001

BMI (kg/m²) 29.29±0.19 30.68± 0.42 0.003

Age at GDM diagnosis, years NA 27.32± 0.39 NA
Cholesterol (mmol/L) 4.73±0.02 4.92± 0.05 < 0.001

HbA1c (%) 5.31±0.01 5.7±0.07 < 0.001

Physical activity 3626.07±124.20 3463.68±335.17 0.611
Waist (cm) 95.58± 0.43 100.26±0.89 < 0.001

BH (cm) 163.04±0.18 161.43±0.42 0.001
BRI 5.36±0.07 6.12±0.13 < 0.001

Marital status 0.016

Married/Living with partner 1953 (70.6%) 277 (77.5%)
Never married /Widowed/Divorced/Separated 1013 (29.4%) 100 (22.5%)

Education level 0.093

Less than high school 197 (4.4%) 30 (6.6%)
High school or equivalent 428 (11.2%) 60 (13.6%)

Above high school 2341 (84.5%) 287 (79.8%)

Race 0.026
Mexican American 552 (12.2%) 91 (16.6%)

Non-Hispanic White 1079 (57.5%) 133 (55.1%)

Non-Hispanic Black 693 (15.3%) 60 (10.5%)
Other 642 (15.1%) 93 (17.8%)

Diabetes, n (%) < 0.001

Yes 106 (3.2%) 87 (18.2%)
No 2860 (96.8%) 290 (81.8%)

Hypertension, n (%) 0.510

Yes 427 (13.5%) 73 (15.0%)
No 2539 (86.5%) 304 (85.0%)

Health insurance 0.530

Yes 2129 (77.2%) 275 (75.6%)
No 837 (22.8%) 102 (24.4%)

Healthcare access 0.015

Yes 2474 (85.1%) 301 (79.0%)
No 492 (14.9%) 76 (21.0%)

CVD, n (%) 0.948

Yes 60 (1.8%) 9 (1.8%)
No 2906 (98.2%) 368 (98.2%)

PIR 0.269

≤1.3 1229 (32.2%) 169 (35.1%)
1.3–3.5 1074 (37.1%) 137 (39.1%)

>3.5 663 (30.8%) 71 (25.7%)

US citizen 0.096
Yes 2433 (88.3%) 298 (85.1%)

No 533 (11.7%) 79 (14.9%)

Current smoking 0.475
Yes 684 (23.9%) 86 (21.9%)

No 2282 (76.1%) 291 (78.1%)

Notes: Data are presented as mean (SD) and frequency (percentage). 
Abbreviations: BMI, body mass index; HbA1c, glycated hemoglobin; BH, body height; BRI, body roundness index; PIR, 
poverty-income ratio; CVD, cardiovascular disease; GDM, gestational diabetes mellitus.
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Subgroup Analyses
Figure 3 displays the outcomes of the stratified analysis combined with Model 3. In most subgroups, BRI was positively 
associated with GDM risk. However, the association was not statistically significant in some groups, such as women with 
BMI 25–30, parity of 1, certain racial/ethnic groups, or those with a diabetes history. Interaction analyses revealed that 
the association between BRI and GDM was significantly modified by age, BMI, and diabetes history (all P for interaction 
<0.05). No significant interaction effects were observed for other variables (all P for interaction > 0.05).

Comparison of BRI and BMI in Predicting GDM
As shown in Figure 4 and Table 4, WC, height, BRI, and BMI demonstrated statistically significant discriminative 
capacity for GDM screening (all AUC > 0.5, P < 0.05). Among these indices, BRI demonstrated modest but relatively 
better discriminative performance, with an AUC of 0.608 (95% CI: 0.579–0.637). The optimal cutoff value for BRI is 
4.9233.

Table 2 Association Between BRI and the Risk of GDM

Variables Model I 
OR [95% CI] p value

Model II 
OR [95% CI] p value

Model III 
OR [95% CI] p value

BRI continuous 1.1(1.06,1.14),<0.0001 1.44(1.24,1.66),<0.0001 1.39(1.19,1.62),<0.0001

BRI Quartiles

Q1 Reference Reference Reference
Q2 1.57(0.94,2.6), 0.085 1.91(1.13,3.23), 0.018 1.85(1.09,3.16), 0.0266

Q3 2.11(1.41,3.17),<0.001 3.54(2.13,5.89), <0.0001 3.23(1.9,5.51), <0.0001

Q4 2.81(1.92,4.13), <0.0001 8.43(3.93,18.1), <0.0001 7.35(3.33,16.21), <0.0001

Notes: Model I = unadjusted for any covariates. Model II = adjusted for age, parity, marital status, BMI, and physical 
activity. Model III = adjusted for age, parity, marital status, BMI, physical activity, smoking status, alcohol consumption, 
race/ethnicity, citizenship, PIR, education level, health insurance, and healthcare access. 
Abbreviations: PIR, poverty-income ratio; BMI, body mass index; OR, odds ratio; CI, confidence interval; GDM, 
gestational diabetes mellitus; BRI, body roundness index.

Figure 2 Restricted cubic spline (RCS) curve showing the nonlinear association between body roundness index (BRI) and gestational diabetes mellitus (GDM). The line 
represents the odds ratio (OR), and the shaded area indicates the 95% confidence interval (CI). Annotations denote the results of the regression nonlinearity test.
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Discussion
This cross-sectional analysis included 3,343 US women from the NHANES 2007–2018 data. The prevalence of GDM 
was 11.28% (n = 377). GDM and BRI had a substantial positive correlation, the probabilities of GDM rose by 39% for 
each unit rise in BRI (P < 0.0001).Subgroup analyses indicated significant effect modification by age, BMI, and diabetes 
history (P < 0.05). In ROC analyses, BRI demonstrated modest but superior discriminative capacity for GDM compared 
to BMI, WC, and height (P < 0.001 for all). Despite the overall limited accuracy (AUC ~0.6), BRI showed relatively 
better discrimination than these traditional indices, suggesting its potential utility as a supportive screening marker. One 
of the main risk factors for GDM is obesity, as supported by numerous epidemiological studies.22,23 Recent evidence also 
indicates that abdominal subcutaneous fat thickness (ASFT), another anthropometric parameter, may improve the 
prediction of GDM when combined with GCT.24 Among various fat depots, compared to subcutaneous fat, visceral 
adipose tissue (VAT) is more strongly associated with insulin resistance and the risk of diabetes.25,26 Although BMI is the 
most commonly used anthropometric indicator, a recent meta-analysis reported its low sensitivity in identifying excessive 
adiposity, failing to detect over half of individuals with elevated body fat.27 This limitation stems from BMI’s inability to 
assess fat distribution. Alternative measures such as WC and WHtR have been proposed to capture central adiposity, with 
studies suggesting their incremental value in predicting GDM.28 However, these indicators do not distinguish between 
subcutaneous and visceral fat, whereas early-pregnancy VAT depth has emerged as a potential predictor of GDM.29 

Martin et al demonstrated that deeper VAT in early gestation was closely correlated with hyperglycemia between 24 and 
28 weeks of pregnancy.30 Although dual-energy X-ray absorptiometry (DXA) and computed tomography (CT) are 
regarded as gold standards for VAT quantification, their clinical utility during pregnancy is limited due to changes in fluid 
distribution, radiation exposure risks to the fetus, and high cost.31 In contrast, BRI—a geometry-based index reflecting 
height-adjusted body shape—has shown promise in estimating visceral fat more accurately than conventional anthropo
metric measures. BRI has been reported to correlate strongly with CT-derived VAT volumes.32 Our findings confirm that 
BRI is an effective predictor of GDM and outperforms traditional metrics such as BMI and WC in risk estimation. This 
aligns with previous cross-sectional evidence identifying BRI as a separate risk factor for GDM, given a close relation
ship with obesity.14 Moreover, results from prospective cohort studies suggest that increased VAT depth in early 
pregnancy is an independent predictor of later gestational hyperglycemia.33 Accordingly, some researchers advocate 
measuring BRI preconceptionally to identify obese women vulnerable to GDM and other complications during 
pregnancy.34

Subgroup analyses revealed notable heterogeneity in the association between BRI and GDM. Specifically, the 
association suggests that BRI may be more sensitive in detecting early-stage metabolic risk in younger women (aged 
20–34 years), potentially due to heightened metabolic activity in early reproductive age.35 The metabolic activity of VAT 
is higher than that of subcutaneous fat, playing a crucial role in lipid turnover and insulin regulation.36 Its distribution 
may have a stronger impact on glucose metabolism in younger populations. This may explain the stronger predictive 
performance of BRI in this group. In BMI-stratified analyses, the association between BRI and GDM was strongest in 
women with BMI < 25 kg/m². Unlike BMI, which reflects general body mass but not fat distribution, BRI is more 

Table 3 Threshold Effect of BRI on GDM Analyzed Using 
a Two-Piece Linear Regression Model

BRI Adjusted OR (95% CI) P value

Standard linear model 1.57 (1.29, 1.91) <0.001

Piecewise linear model

Threshold 3.55
< 3.55 2.95 (1.28, 6.80) 0.01

> 3.55 1.51 (1.24, 1.84) <0.001

Likelihood ratio test <0.001

Notes: Threshold was determined using a two-piece linear regression 
model, with the inflection point identified by likelihood ratio tests. 
Abbreviations: BRI, body roundness index; OR, odds ratio; CI, confidence 
interval; GDM, gestational diabetes mellitus.

International Journal of Women’s Health 2025:17                                                                               https://doi.org/10.2147/IJWH.S551553                                                                                                                                                                                                                                                                                                                                                                                                   3113

Shi et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



sensitive to abdominal adiposity, a key factor in insulin resistance.37 Therefore, even among lean women, BRI may help 
identify those with excess visceral fat and higher GDM risk.38 Moreover, the significant association between BRI and 
GDM among individuals without a history of diabetes suggests that visceral adiposity, as estimated by BRI, may 
contribute to GDM risk even in metabolically normal populations. BRI may help identify high-risk individuals with 
excess abdominal fat who, despite not having developed diabetes, remain vulnerable to GDM due to underlying lipid 
dysregulation, insulin resistance, and chronic low-grade inflammation.39,40 These outcomes reveal the independent 
forecasting importance of BRI in this subgroup. However, the association between BRI and GDM did not reach statistical 

Figure 3 Subgroup analysis of the association between BRI and GDM, adjusted for covariates in Model 3.
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significance in participants with a history of diabetes (P= 0.13), probably because of the small sample size (n = 193), 
which reduced statistical power and resulted in a wide confidence interval.

Several biological mechanisms may explain the relationship between BRI and GDM. BRI is considered a reliable 
surrogate for visceral adiposity, which plays a central role in metabolic dysfunction. Visceral adipocytes actively secrete 
pro-inflammatory cytokines and adipokines, such as adiponectin and leptin, which can disrupt insulin signaling pathways 
through multiple mechanisms.41 Additionally, visceral fat serves as a primary source of free fatty acids (FFAs), which are 
directly transported to the liver, promoting fat buildup and contributing to insulin resistance in the liver.42 Disruptions in 
key transcription factors involved in insulin signaling and adipocyte differentiation—particularly the phosphoinositide 
3-kinase (PI3K) pathway—have also been implicated.43,44 These molecular alterations may further impair insulin 
sensitivity in obese women. Notably, Rancourt et al reported that reduced expression of the PI3K subunit p110α in 
visceral adipose tissue may contribute to the pathophysiology of GDM.45

There are several notable strengths in this study. First, the data were drawn from NHANES, a survey that is nationally 
representative, with a large sample size and stringent quality control. Second, our analyses incorporated appropriate 

Figure 4 Receiver operating characteristic (ROC) curves of BRI, BMI, waist circumference (WC), and height in predicting GDM. The red line represents BRI, the green line 
represents BMI, the blue line represents WC, and the purple line represents height. The gray dashed line indicates the reference line (AUC = 0.5). The corresponding AUC 
values are presented in Table 4.

Table 4 Statistics of GDM Prediction by Different Variables

Variables Youden Threshold Sensitivity Specificity AUC_95CI P value

WC 0.1560 90.4500 0.7056 0.4504 0.5926 (0.5633, 0.6218) <0.001

Height 0.1403 161.6500 0.6154 0.5249 0.5604 (0.5297, 0.5910) <0.001
BRI 0.1755 4.9233 0.6711 0.5044 0.6079 (0.5794, 0.6365) <0.001

BMI 0.1375 27.3700 0.6631 0.4744 0.5727 (0.5435, 0.6019) 0.003

Notes: The table shows the predictive performance of different anthropometric indices for GDM. Youden index, threshold, 
sensitivity, specificity, and area under the curve (AUC) with 95% confidence intervals are reported. 
Abbreviations: AUC, area under the curve; CI, confidence interval; WC, waist circumference; BRI, body roundness index; 
BMI, body mass index; GDM, gestational diabetes mellitus.
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sampling weights, enhancing the generalizability of the findings. Third, we performed subgroup analyses after adjusting 
for confounders to assess the robustness of associations across diverse population strata. Finally, by focusing on the 
correlation of BRI with GDM, this study contributes novel insight into the discriminative capacity of a relatively new 
anthropometric index in metabolic risk assessment.

The findings of this study may have important clinical and public health implications. BRI is an inexpensive, simple, 
and non-invasive index that requires only height and waist circumference, making it feasible for use in primary care and 
resource-limited settings. Compared with traditional anthropometric measures, BRI may be a preferable alternative to 
traditional indices for assessing GDM risk in epidemiological studies. Moreover, BRI could be incorporated into routine 
health assessments as an auxiliary measure to support early risk stratification and targeted prevention strategies. From 
a public health perspective, the use of BRI may help improve early identification of high-risk populations and inform 
timely interventions, thereby contributing to the reduction of the GDM burden.

This study has several limitations. First, its cross-sectional design precludes causal inference between BRI and GDM. 
Second, the diagnosis of GDM was based on self-reported history, which may introduce recall and misclassification bias. 
However, a study using data from the New York State Pregnancy Risk Assessment Monitoring System (PRAMS) has 
validated studies in US women, demonstrating good agreement between self-reported and medical record data for 
GDM,46 supporting the feasibility of this approach in large-scale epidemiological surveys. Moreover, the prevalence 
of self-reported GDM in our study (11.3%) was consistent with national estimates,47 further supporting the plausibility of 
our findings. Third, although we considered multiple relevant variables, complete elimination of confounders is a major 
challenge. For example, certain GDM-specific risk factors such as family history of diabetes, gestational weight gain, and 
PCOS status were not available in NHANES and thus could not be adjusted for, which may have influenced our results. 
Finally, as the study population was limited to US women, generalizability to other regions should be interpreted with 
caution.

Conclusions
This study demonstrates that BRI is independently associated with GDM in US women of reproductive age. BRI shows 
a statistically superior discriminative performance compared to BMI and WC. The observed non-linear association 
highlights its potential value in identifying high-risk subgroups. BRI may represent a promising and easily obtainable 
metric that warrants further investigation. Future prospective and interventional studies are needed to clarify its potential 
role in clinical and public health prevention strategies. These studies should include cost-effectiveness evaluations and 
validation against clinical diagnostic standards.
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